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Proposed Activity: To evaluate an ISFSI non confonnance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non confonnance with the TC (fransfer Cask) lead 
identified during TC fabrication. 

Reason for Activity: This non confonnance was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submiited to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P ililltech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system_ Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies_ These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate_ There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the cask 
in the Auxiliary Bnilding. The two lower trunnions serve as the axis of rotation during downending / uprighting 
operations and as supports during transport. The function ofthe TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site_ The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads_ 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of OCCurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive instaIlation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the lead silver content non conformance. The subject non conformance (Sulzer Bingham NCR 
No. 109705) states that the measured silver content in the cask lead was less than 0.001%. ASTM B29, Chemical Grade 
reqnires silver content between 0.002% and 0.02%. The minimum reported lead content of 99.93% is greater than the 
99.90% required by the specification. The shielding properties of the lead are not affected by the absence of trace silver. 
This deviation is therefore acceptable and has no impact on the cask design. ASTM B29 is the standard specification for 
pig lead, which is refined lead in pig form. Pig is defined in the specification as an oblong or square mass of metal that 
has been cast while still molten into a mold that gives the metal its particular shape. Based on the above information and 
review of design drawings, the subject non-conformance will not affect the form, fit or function of the TC, is not 
detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform it's 
intended design function. Therefore, this activity has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctious of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to cousider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the lead silver content non conformance does not adversely affect the ability of the TC to 
perform it's intended design function, the structural integrity of the TC is not affected, and as such, the probability of 
occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the lead silver content non conformance, there will be no increase in the accident dose 
consequences already described in the USAR. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance states that the measured silver content in the cask lead was less than 
0.001%. ASlM B29, Chemical Grade requires silver content between 0.002% and 0.02%. The miuimum reported lead 
content of 99.93% is greater than the 99.90% required by the specification. The shielding properties of the lead are not 
affected by the absence of trace silver. This deviation is therefore acceptable and has no impact on the cask design. 
Based on the above information and review of design drawings, the subject non-conformance will not affect the form, fit 
or function of the TC, is not detrimental to the structural integrity of the TC, and will not adversely affect the ability of 
the TC to perform it's intended design function. Therefore, this activity has no detrimental impact on equipment 
important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result ofthis proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Techuical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
lead silver content non conformance. BGE approved this non conformance for construction prior to the issuance of the 
ISFSI license in November, 1992. The lead silver content non conformance does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a siguificant uureviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non confonnance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) lead 
identified during TC fabrication. 

Reason for Activity: This non confonnance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSl Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) shell 
identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via \he heavy haul road to \he rSFSr site, 
where \he DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near \he top of \he cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be iocreased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the shell 0.0. maximum temperature non conforruance. The subject non conformance (Snlzer 
Bingham NCR No. 109731) identifies the temperature on the cask shell 0.0. exceeding the maximum allowable of 
725"1' at several times during the lead pour operations. The maximum temperatures and durations are: 

Location OF Duration (hrs) 
I 750 5.00 
2 760 5.00 
3 765 5.00 
4 760 1.17 
5 740 1.17 
6 730 1.25 
7 733 1.50 
8 730 1.00 
9 730 1.00 
10 730 1.00 
11 730 1.00 
12 730 1.92 
13 740 3.75 
14 780 1.75 
15 750 5.00 
16 740 1.08 
17 735 1.75 
18 740 1.00 
19 730 1.00 

The shell material that experienced the temperature excursion is ASME SA240, OR 304 with an actual carbon content 
of 0.058% on the lower shell and 0.039% on the upper shell. The times for which the cask temperatures exceeded the 
limits set by the procedure were insufficient to sensitize the material. Per the Committee of Stainless Steel Producers of 
AISI, for a worst case of 800"1' for sixteen hours, with the given carbon content, there is no condition of sensitization of 
the material. The material is therefore acceptable for use. The cask design is not otherwise affected by the temperature 
excursion. Based on the above inforruation, the subject non conformance will not affect the form, fit or function of the 
TC shell 0.0., is not detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC 
to perform its intended design function. Therefore, this activity has no detrimental impact on equipment important to 
safety. 
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NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a ma1function of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible ma1functions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actoaI drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the shell O.D. maximum temperatore non conformance does not adversely affect the ability of 
the TC to perform it's intended design function, the structural integrity of the TC is not affected, and as such, the 
probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result 
of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the shell O.D. maximum temperature non conformance, there will be no increase in the 
accident dose consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the temperature on the cask shell O.D. exceeding the 
maximum allowable of 725"F at several times during the lead pour operations. The times for which the cask 
temperatures exceeded the limits set by the procedure were insufficient to sensitize the material. Per the Committee of 
Stainless Steel Producers of AISI, for a worst case of 800"F for sixteen hours, with the given caIbon content, there is no 
condition of sensitization of the material. The material is therefore acceptable for use. The cask design is not otherwise 
affected by the temperature excursion. Based on the above information, the subject non conformance will not affect the 
form, fit or function of the TC shell O.D., is not detrimental to the structural integrity of the TC, and will not adversely 
affect the ability of the TC to perform its intended design function. Therefore, this activity has no detrimental impact on 
equipment important to safety, and does not create the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 
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NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are afIected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
shell O.D. maximum temperature non conformance. BGE approved this non conformance for construction prior to the 
issuance of the ISFSI license in November, 1992. The shell O.D. maximum temperature non conformance does not 
adversely afIect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not afIect the environmental conditions of the ISFSI. 

$~~.5i1{F(itmt¢t4iil~iililti"1d\i·'·lIiii:t'~"~Bi~wj.· 
Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) shell 
identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously eval uated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 



• 
Safety Evaluation Screenings and Safety Evaluations 

EN-I-102 
Revision 4 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CPR 50.59 and 10 CPR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CPR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) inner liner 
identified during TC fabrication. 

Re .... n for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected ssc: NUHOMS-24P iliYtech !::!2rizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR RevIsion No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased, 

NO May the probability of occurrence of a maJfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv ofMaJfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity, The NUHOMS-24P system is a totally passive instaJlation that is 
designed to provide shielding and safe confinement of irradiated fueL The passive nature in itself provides a minimal 
probability for any maJfunction to occur, There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the inner liner I.D, maximum temperature non conformance. The subject non conformance 
(Sulzer Bingham NCR No, 109732) identifies the temperature on the inner liner I.D. exceeding the maximum allowable 
of 725"F at several times during the lead pour operations. The maximum temperatures and durations are: 

Location OF Duration (mins) 
1 770 10 
2 770 25 
3 750 5 
4 825 10 
5 860 5 
6 810 20 
7 800 10 
8 780 10 
9 770 30 
10 790 30 
11 760 30 
12 750 25 
J3 740 30 
14 740 30 
15 810 15 
16 740 75 
17 770 15 

The inner liner material that experienced the temperature excursion is ASME SA240, GR 304 with an actual catbon 
content ofO.058%. The times for which the cask temperatures exceeded the limits set by the procedure were insufficient 
to sensitize the material. Per the Committee of Stainless Steel Producers of AISI, for a worst case of 860"F for ninety 
minutes, with the given catbon content, there is no condition of sensitization of the material. The material is therefore 
acceptable for use, The cask design is not otherwise affected by the temperature excursion, Based on the above 
information, the subject non conformance will not affect the form, fit or function of the TC inner liner I,D" is not 
detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform its 
intended design function. Therefore, this activity has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider, 
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NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the inner liner 1.0. maximum temperature non conformance does not adversely affect the 
ability of the TC to perform it's intended design function, the structural integrity of the TC is not affected, and as such, 
the probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a 
result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the inner liner 1.0. maximum temperature non cooformance, there will be no increase in 
the accident dose consequences already described in the USAR 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a ma1function of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the temperature on the inner liner 1.0. exceeding the 
maximum allowable of 725"F at several times during the lead pour operations. The times for which the cask 
temperatures exceeded the limits set by the procedure were insufficient to sensitize the material. Per the Committee of 
Stainless Steel Producers of AISI, for a worst case of 860"F for ninety minutes, with the given carbon content, there is 
no condition of sensitization of the material. The material is therefore acceptable for use. The cask design is not 
otherwise affected by the temperature excursion. Based on the above information, the subject non conformance will not 
affect the fonn, fit or function of the TC inner liner 1.0., is not detrimental to the structural integrity of the TC, and will 
not adversely affect the ability of the TC to perform its intended design function. Therefore, this activity has no 
detrimental impact on equipment important to safety, and does not create the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete (or 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 



.. 
Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for 72_48; 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

EN-l-102 
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A significant increase in occupational dose will not occur as a result oflhis proposed activity. The activity involved a 
inner liner I.D. maximum temperature non confonnance. BGE approved this non confonnance for construction prior to 
the issuance of the ISFSI license in November, 1992. The inner liner I.D. maximum temperature non confonnance does 
not adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-l. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

$ii#ii!l~rY! i (li~~NR¢tt¥P9ffipf9Vld~~liii¢fl!v~m¥w} .···· · · . 
Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a non confonnance with the TC (Transfer Cask) inner liner 
identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed becanse the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 cm 72.48 Safetv Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARJUSAR? 

Applicable to 10 cm 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSIlicense in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) shell 
identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSIlicense in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoctioo(s) of affected sse: NUHOMS-24P ilil!tech !:!Qrizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a staiuless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMaJfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the minimum lead thickness non conformance. The subject non conformance (Sulzer 
Bingham NCR No. 110603) identifies that the as-poured cask lead thickness is less than the allowable in some locations. 
The minimum measured lead thickness is 3.845", which is less than the minimum allowable thickness of 3.880". The 
effect of the below tolerance lead shielding is analyzed in calculation BGEOOl.0616, revision O. This calculation 
determined that under worst case conditions the maximum cask surface dose rate in the localized areas where the lead 
thickness is below the minimum required is 106 mremlhr., as opposed to the nominal 85 mremlhr. for the remainder of 
the cask site surface. Since the surface area where the lead thickness is below the minimum required is less than 0.6% of 
the total cask surface area, this increase will not significantly increase occupational exposure. This deviation therefore 
has a minimal impact on the cask design and is acceptable. A review of calculation BGEOOl.0616 revealed that the cask 
was designed so that the cask surface dose rate was less than 100 mremlhr. A computer model (ANISN) was used to 
compute the maximum cask surface dose rate. Several assumptions were made and documented in the calculation to help 
maximize the dose rate. It is very unlikely these assumptions would all come true at once, so that the realistic maximum 
cask surface dose rate will be less than 100 mremlhr. Based on the above information, the subject non conformance will 
not affect the form, fit or function of the TC lead shield, is not detrimental to the structural integrity of the TC, and will 
not adversely affect the ability of the TC to perform its intended design function. Therefore, this activity has no 
detrimental impact on eqnipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of MaJfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the minimum lead thickness non conformance does not adversely affect the ability of the TC to 
perform it's intended design function, the structural integrity of the TC is not affected, and as such, the probability of 
occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result of this activity. 
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NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 
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The consequences of an accident previously evaluated in the SAR will not be increased as a result of tltis proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the ntinimum lead tltickness non conformance, there will be no increase in the accident 
dose consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result oftltis activity. The subject non conformance identifies that the as-poured cask lead tltickness is less than the 
allowable in some locations. The ntinimum measured lead thickness is 3.845", which is less than the minimum 
allowable tltickness of3.880". The effect of the below tolerance lead shielding is analyzed in calculation BGEOO1.0616, 
revision O. This calculation deterntined that under worst case conditions the maximum cask surface dose rate in the 
localized areas where the lead tltickness is below the minimum required is 106 mremlhr., as opposed to the nontinal 85 
mremlhr. for the remainder of the cask site surface. Since the surface area where the lead tltickness is below the 
ntinimum required is less than 0.6% of the total cask surface area, this increase will not significantly increase 
occupational exposure. This deviation therefore has a minimal impact on the cask design and is acceptable. A review of 
calculation BGEOOl.0616 revealed that the cask was designed so that the cask surface dose rate was less than 100 
mremlhr. A computer model (ANlSN) was used to compute the maximum cask surface dose rate. Several assumptions 
were made and documented in the calculation to help maximize the dose rate. It is very unlikely these assumptions 
would all come true at once, SO that the realistic maximum cask surface dose rate will be less than 100 mremlhr. Based 
on the above information, the subject non conformance will not affect the form, fit or function of the TC lead shield, is 
not detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform its 
intended design function. Therefore, tltis activity has no detrimental impact on equipment important to safety, and does 
not create the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
oftltis activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by tltis activity. 
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Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occuoational dose: 
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A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
minimum lead thickness non conformance. BGE approved this non conformance for construction prior to the issuance 
of the ISFSI license in November, 1992. A comparison was made between actual occupational dose received during 
decontaminating the outer surface of the cask (while located in the cask washdown pit), and the estimated occupational 
exposure (dose) in Table 7.4-1 of the ISFSI USAR. This comparison revealed that the estimated dose for this activity 
(as referenced in the SAR) was greater than the actual dose received during performance of this activity. This 
comparison indicates that the small decrease in the TC lead thickness in a few areas did not increase occupational dose 
above the exposure estimates established in Table 7.4-1. Therefore, it can be concluded that the minimum lead thickness 
non conformance does not adversely affect the operation or the associated occupational exposures as described in ISFSI 
USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

$~iil@ifY;Qt6rNR¢RePijfbii@Yl1j~liliHiltiWt6i~w)i 

Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) shell 
identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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ATIACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) upper 
trunnion identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluatioo was performed because the NRC has oot reviewed that submittal. 

Fuoctioo(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P· the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower truunions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. TIle probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

TIle probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the upper trunnion outer shoulder diameter non conformance. The subject non conformance 
(Sulzer Bingham NCR No. 111333) identifies the TC upper trunnion outer shoulder diameter was reduced from 8.000" 
to 7.800" +1- 0.05". The trunnion outer shoulder diameter was changed to repair a false cut incurred during fabrication. 
Calculation BGEOO 1.02 17 revision 0 analyzed this condition and verified the structural adequacy of the upper lifting 
trunnion body. The supporting calculations are shown below. 

Assuming outer and inner diameters of 7.75" and 4.00" respectively. the section properties of the upper trunnion body 
are: 

Area = 1t[{(7.75}2 - (4.00}'} 14) = 34.6 in' 

S = 1t[{(7.75}4 - (4.00)4} I {(32X7.75») = 42.5 in' 

The maximum shear and moment handing loads. as shown in calculation BGEOOl.0202 revision 4, are 115 kips and 
201 inch-kips respectively. The resulting stresses in the upper lifting trunnion body are: 

crv = 115/34.6 = 3.3 ksi 

C1b = 201/42.5 = 4.7 ksi 

The resulting stress intensity is therefore, 

S.1. = (4.7 12) +1- [(4.7 12)'+ (3.3}2] J/2 = 6.4ksi 

TIle calculated stress intensity increase from 5.9 ksi to 6.4 ksi is less than half of the ANSI N14.6 allowable stress 

intensity of 13.5 ksi. The upper trunnion shoulder are therefore adequate to perform their function. All other trunnion 
body stresses are unchanged. TIle section modulus above is validated by AlSC. Ninth Edition. Based on the above 
information, the subject non conformance will not affect the form, fit or function of the TC upper trunnion, is not 
detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform its 
intended design function. Therefore, this activity has no detrimental impact on equipment important to safety. 

NO May the consequences of a maIfuoction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences ofMaifunction: 

The consequences of a maIfuoction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above. there are no possible maIfuoctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 
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NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the upper trunnion outer shoulder diameter non conformance does not adversely affect the 
ability of the TC to perform it's intended design function, the structural integrity of the TC is not affected, and as such, 
the probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a 
result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the upper trunnion outer shoulder diameter non conformance, there will be no increase in 
the accident dose consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the TC upper trunnion outer shoulder diameter was 
reduced to repair a false cut incurred during fabrication. Based on previous information, the subject non conformance 
will not affect the fonn, fit or function of the TC upper trunnion, is not detrimental to the structural integrity of the TC, 
and will not adversely affect the ability of the TC to perform its intended design function. Therefore, this activity has no 
detrimental impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 



.. Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for 71.48; 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant incr .... '" in occupational do",: 

EN-I-I02 
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A significant increase in occupational dose will not occur as a result oflhis proposed activity. The activity involved a 
upper trunnion outer shoulder diameter non conformance. BGE approved this non conformance for construction prior to 
the issuance of the ISFSI license in November. 1992. The upper trunnion outer shoulder diameter non conformance does 
not adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

$~mli!'i:~tF:~~!lmn;~J;i!rtlpWi~~JitiffQWffitw)L··:·;i:;:j···;;t··. ··{.:·.·.··.··.··.:·.··.·:.:.:: •• :.»:!',··;:':2.·· •• ··.· •• :·.:.i/;i?·.·:(:j,!10i<;\·::.·.····.·. 
Proposed Activity; To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a non conformance with the TC ([ransfer Cask) upper 
trunnion identified during TC fabrication. 

Reason for Activity; This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary; After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion. does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety EyaJuations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

EN·I·102 
Revision 4 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) bottom 
neutron shield identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that subminal. 

Function(s) of affected SSC: NUHOMS-24P ili!!tcch Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutcch Engineers, Inc.), which has since become Vcctra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE' s requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: Tbe main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There arc no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the bottom neutron shield cover tolerance non conformance. The subject non~nformance 
(Sulzer Bingham NCR No. 111338) identifies the gap between the bottom surface of the bottom forging and the bottom 
of the bottom neutron shield cover varies within the range of 0.04" and 0.19". The allowable gap is 0.12" +1- 0.05. The 
0.75" thick cask bottom neutron shield cover plate is designed to be recessed below the bottom flange by 0.12". The 
purpose of this design is to force the cask to rest on the bottom flange, a rigid machined flat surface, rather than the 
relatively yielding and uneven bottom cover plate when set vertically. With the as-built configuration the recess is 
maintained, although it deviates from the design tolerances. Since the recess is specified for clearance only, these 
deviations do not affect any function of the cask. No analytical condition is affected. Based on the above information, the 
subject non conformance will not affect the form. fit or function of the TC bottom neutron shield cover, is not 
detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform its 
intended design function. Therefore, this activity has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
tr~r cask drop. Since the bottom neutron shield cover tolerance non conformance does not adversely affect the ability 
of~TC to perform it's intended design function, the structural integrity of the TC is not affected, and as such, the 
probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result 
of this activity. 
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NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 
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The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structura1 integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the bottom neutron shield cover tolerance non conformance, there will be no increase in 
the accident dose consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the gap between the bottom surface of the bottom forging 
and the bottom of the bottom neutron shield cover varies within the range of 0.04" and 0.19" . The allowable gap is 
0.12" +/- 0.05. The 0.75" thick cask bottom neutron shield cover plate is designed to be recessed below the bottom 
flange by 0.12". The purpose of this design is to force the cask to rest on the bottom flange, a rigid machined flat 
surface, rather than the relatively yielding and uneven bottom cover plate when set vertically. With the as-built 
configuration the recess is maintained, although it deviates from the design tolerances. Since the recess is specified for 
clearance only, these deviations do not affect any function of the cask. Based on previous information, the subject non 
conformance will not affect the form, fit or function of the bottom neutron shield cover, is not detrimental to the 
structura1 integrity of the TC, and will not adversely affect the ability of the TC to perform its intended design function. 
Therefore, this activity has no detrimental impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a Significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
bottom neutron shield cover tolerance non conformance. BGE approved this non conformance for construction prior to 
the issuance of the ISFSI license in November, 1992. The bottom neutron shield cover tolerance non conformance does 
not adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 
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NO Will the proposed activity involve a significant unreviewed environmental impact? 

A si gnificant unreviewed environmental impact: 
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A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

;$ilil!.~iif:; di'Q( _ _ ffi iii'i\\ia¢ li J\ii~'~iii~w),' ·r'i?" '·:;\(i(/'i5(?,);.: 
Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) bottom 
neutron shield identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a docwnent 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design docwnenls during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Uureviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of eqnipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unrevicwed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Euvironmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) lower 
trunnion identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS·24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS·24P system. Those four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS·24P Topical Report. What follows is a brief description of the NUHOMS·24P 
system and those component(s) related to this evaluation. 

NUHOMS·24P • the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) • the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMaifunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the lower trunnion plug diameter non conformance. The subject non conformance identifies 
the diameter of the plug for the TC lower trunnions was changed from 2.00" to 2.25" to ease fabrication. Based on the 
above information, the subject non conformance will not affect the form, fit or function of the TC lower trunnion, is not 
detrimental to the structural integrity of the TC, and will not adversely affect the ability of the TC to perform its 
intended design function. Therefore, this activity bas no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
D SC, and its internals under a postulated transfer cask accident condition. The USAR slates that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the lower trunnion plug diameter non conformance does not adversely affect the ability of the 
TC to perform it's intended design function, the structural integrity of the TC is not affected, and as such, the 
probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result 
of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
bas not changed as a result of the lower trunnion plug diameter non conformance, there will be no increase in the 
accident dose consequences already described in the USAR. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the diameter of the plug for the TC lower trunnions was 
changed from 2.00" to 2.25" to ease fabrication. Based on previous information, the subject non conformance will not 
affect !be form, fit or function of !be TC lower trunnion, is not detrimental to the structural integrity of !be TC, and will 
not adversely affect !be ability of !be TC to perform its intended design function. Therefore, this activity has no 
detrimental impact on equipment important to safety. 

NO May !be possibility of an accident of a different type than any previously evaluated in !be SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in !be SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50,59 and 72,48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will !be proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
lower trunnion plug diameter non conformance. BGE approved this non conformance for construction prior to the 
issuance of!be ISFSI license in November, 1992. The lower trunnion plug diameter non conformance does not adversely 
affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant onreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-l-102 
Revision 4 

Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) lower 
trunnion identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 12.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non confonnance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) optical 
plug identified during TC fabrication . 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Functioo(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) - the TC is a stainless steel cylinder with a bottom eod closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6, 4.5,4.7,5.1,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

'The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result oflhis proposed activity. 'The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the optical plug target alignment hole non confonnance. The subject non conformance 
(Sulzer Bingham NCR No. 111861) identifies an optical plug target alignment hole on a trunnion is oversized. The hole 
I.O. is 0.2530" at the outside and 0.2506" at lhe inside. The allowable is 0.2500" + 0.001" - 0.000". The function oflhe 

. alignment hole is to provide a base for insertion of an optical plug target which is specified to be within 0.01" of the true 
position oflhe cask centerline. Allhough the shape oflhe hole (slightly coniCal) results in part oflhe hole exceeding the 
specified diameter tolerance, lhe actual location oflhe hole, combined wilh lhe oversize diameter, wiU not result in a 
target position outside the required tolerance. No analytical condition is affected. Since lhe final location of lhe optical 
plug location will stiU fall wilhin lhe 0.01" design tolerance,lhen lhe fact that lhe target holes are oversized per lheir 
very consuaining tolerances is acceptable. Based on the ahove information, lhe subject non conformance will not affect 
the form, fit or function of lhe TC optical plug, is not detrimental to lhe structural integrity of the TC, and will not 
adversely affect lhe ability of lhe TC to perform its intended design function. Therefore, this activity has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in lhe SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of lhe TC which are 
described or evaluated in lhe USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May lhe probability of occurrence of an accident previously evaluated in lhe SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR wiU not be increased as lhe result of the 
activity. One accident scenario described in lhe ISFSI USAR addresses lhe structural integrity of lhe transfer cask, lhe 
OSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and lhe accident analysis concluded that fuel cladding integrity wiU be maintained for the postulated 80" 
transfer cask drop. Since lhe optical plug target alignment hole non conformance does not adversely affect lhe ability of 
the TC to perform it's intended design function, the structural integrity oflhe TC is not affected, and as such, lhe 
probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result 
of lhis activity. 
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The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the optical plug target alignment hole non conformance, there will be no increase in the 
accident dose consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies an optical plug target alignment hole on a trunnion is 
oversized. The function of the alignment hole is to provide a base for insertion of an optical plug target which is 
specified to be within 0.01" of the true position of the cask centerline. Although the shape of the hole (slightly conical) 
results in part of the hole exceeding the specified diameter tolerance, the actual location of the hole, combined with the 
oversize diameter, will not result in a target position outside the required tolerance. Since the final location of the optical 
plug location will still fall within the 0.01" design tolerance, then the fact that the target holes are oversized per their 
very constraining tolerances is acceptable. Based on previous information, the subject non conformance will not affect 
the form, fit or function of the TC optical plug, is not detrimental to the structural integrity of the TC, and will not 
adversely affect the ability of the TC to perform its intended design function. Therefore, this activity has no detrimental 
impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50,59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion ofwhv the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A signifiCant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
optical plug target alignment hole non conformance. BGE approved this non conformance for construction prior to the 
issuance of the ISFSI license in November, 1992. The optical plug target alignment hole non conformance does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 
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A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the envirorunental conditions of the ISFSI. 

Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) optical 
plug identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a docnment 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI docnmentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Techuical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Iransfer Cask) Nitronic 
60 rail identified dnring TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents dnring fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (IC); 3) 
Lifting Y oke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (IC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the cask 
in the Auxiliary Bnilding. The two lower trunnions serve as the axis of rotation dnring downending / uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding dnring DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No,: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS·24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the Nitronic 60 rail minimum width non conformance. The subject non conformance (Sulzer 
Bingham NCR No. 11l908) identifies the width of the TC Nitronic 60 rails is below the minimum tolerance. The 
minimum width of the rails is 2.916", while the minimum allowable is 2.95". This is acceptable since the DSC bears on 
the center portion of the rails, and not on the edges. The amount of the undersize of the rail represents roughly a 
reduction in width of 1% and does not adversely affect the performance of the rails when the canister is slid out of or 
back into the cask. Based on the above information, the subject non conformance will not affect the form, fit or function 
of the TC or Nitronic 60 rails, is not detrimental to the structural integrity of the TC, and will not adversely affect the 
ability of the TC to perform its intended design function. In addition, there is no detrimental operational impact 
associated with this activity, including the insertion and removal of the DSC. Therefore, this activity has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As staled above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

Tbe probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actnai drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since tbe Nitronic 60 rail minimum width non conformance does not adversely affect the ability of 
the TC to perform it's intended design function, the structural integrity of the TC is not affected, and as sucb, the 
probability of occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result 
of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the Nitronic 60 rail minimum widtb non conformance, there will be no increase in the 
accident dose consequences already described in the USAR. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the width of the TC Nitronic 60 rails is below the 
minimum tolerance. This is acceptable since the DSC bears on the center portion of the rails, and not on the edges. The 
amount of the undersize of the rail represents roughly a reduction in width of I % and does not adversely affect the 
performance of the rails when the canister is slid out of or back into the cask. Based on the above information, the 
subject non conformance will not affect the form, fit or function of the TC or Nitronic 60 rails, is not detrimental to the 
structural integrity of the TC, and will not adversely affect the ability of the TC to perform its intended design function. 
In addition, there is no detrimental operational impact associated with this activity, including the insertion and removal 
of the DSC. Therefore, this activity bas no detrimental impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
Nitronic 60 rail minimum width non conformance. BGE approved this non conformance for construction prior to the 
issuance of the ISFSI license in November, 1992. The Nitronic 60 rail minimum width non conformance does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) Nitronic 
60 rail identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was perfonned because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitote an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the TeclmicaJ Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable 10 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeniuk 
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Department: NED-CEU 42-01-04 Date: //- Z g.? 

YES Is a special review reqnired by groups other than the group to which the Preparer belongs? 
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7 

Resp. Indv.: C. r. Dobry 
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/ SES CHAIRMAN 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) alignment 
target hole identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Functioo(s) of lIffected sse: NUHOMS-24P (Ny tech HQrizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6, 4.5,4.7,5.1,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irrndiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There arc no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the TC alignment target hole non conformance. The subject non conformance (Sulzer 
Bingham NCR No. 111912) identifies an optical plug alignment target hole on a trunnion is oversized. The upper half of 
the target hole is oversize at 0.252". The allowable is 0.2500" + 0.00 I" - 0.000". The upper half of the target hole of 
0.001" oversize at 0.252'. The function of the alignment hole is to provide a base for insertion of an optical plug target 
which is specified to be within 0.01" of the true position orthe cask centerline. The true position of the hole is 0.008" 
from its specified location and the oversize condition will therefore not exceed the 0.010" tolerance. The oversize 
condition will not cause excessive looseness in the fit of the alignment target. Based on the above information, the 
subject non conformance will not affect the form, fit or function of the TC optical plug, is not detrimental to the 
structural integrity of the TC, and will not adversely affect the ability of the TC to perform its intended design function. 
Therefore, this activity bas no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or ev3Iuated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask drop. Since the TC alignment target hole non conformance does not adversely affect the ability of the TC 
to perform it's intended design function, the structural integrity of the TC is not affected, and as such, the probability of 
occurrence of the transfer cask accident previously evaluated in the SAR will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
bas not changed as a result of the TC alignment target hole non conformance, there will be no increase in the accident 
dose consequences already described in the USAR. 
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2. The possibility for an accident or malfunction oC a different type than any evaluated previously in the SAR is not created. 

NO May the possibility oC a malfunction oC a different type than any previously evaluated in the SAR be created? 

Possibility oCNew Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result oC this activity. The subject non conformance identifies an optical plug alignment target hole on a trunnion is 
oversized. The function of the alignment hole is to provide a base Cor insertion of an optical plug target which is 
specified to be within 0.01" of the true position of the cask centerline. The true position of the hole is 0.008" from its 
specified location and the oversize condition will therefore not exceed the 0.010" tolerance. The oversize condition will 
not cause excessive looseness in the fit of the alignment target. Based on the above information, the subject non 
conformance will not affect the fonn, fit or function of the TC optical plug, is not detrimental to the structural integrity 
of the TC, and will not adversely affect the ability oC the TC to perform its intended design function. Therefore, this 
activity bas no detrimental impact on equipment important to safety. 

NO May the possibility of an accident oC a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident oC a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None oCthe Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a TC 
alignment target hole non conformance. BGE approved this non conformance for construction prior to the issuance of 
the ISFSI license in November, 1992. The TC alignment target hole non conformance does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) a1igmnent 
target hole identified during TC fabrication_ 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFS1 documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or maIfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 



----------------------_._---------------------------------------. 

• 
, I Safely Evaluation Screenings and Safely Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activily: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safely question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

EN-I-102 
Revision 4 
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Proposed Activity: To evaluate an ISFSI non confonnance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particnlar safety evaluation addresses a non confonnance with the TC (fransfer Cask) bottom 0-
ring identified during TC fabrication. 

Reason for Activity: This non confonnance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P ililltech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) - the TC is a staiuless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending / uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4, 3.6, 4.5, 4.7, 5.1, 8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is oot increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of imHliated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are 00 possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the bottom O-ring non conformance. The subject oon conformance (Sulzer Bingham NCR 
No. 111918) identifies the design depth of the TC bottom cover plate bottom O-ring groove of 0.183" was exceeded. 
The maximum measured depth is 0.185". The a-ring seal is designed for a nominal compression of about 0.025". An 
excess depth of 0.002" will oot reduce the pressure retaining capacity of the seal according to the mannfacturer. In 
addition, the function of the seal has been demonstrated by hydrostatic testing. The a-rings are Parker a-rings made of 
ethylene propylene with an inside diameter of 17.955" and a width a of 0.21". The nominal compression expected by the 
manufacturer will meet the design needs. Based on the above information, the subject non conformance will not afIect 
the form, fit or function of the TC bottom O-ring, is not detrimental to the structural integrity of the TC, and will not 
adversely afIect the ability of the TC to perform its intended design function. Therefore, this activity has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above. there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity of the transfer cask, the 
DSC. and its internals under a postulated transfer cask accident condition. The USAR states that an actoal drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated 80" 
transfer cask droP. Since the bottom a-ring non conformance does not adversely afIect the ability of the TC to perform 
it's intended design function, the structural integrity of the TC is not afIected, and as such, the probability of occurrence 
of the transfer cask accident previously evaluated in the SAR will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal hasket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the bottom a-ring non conformance, there will be no increase in the accident dose 
consequences already described in the USAR. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the design depth of the TC bottom cover plate bottom 0-
ring groove of 0.183" was exceeded. The maximum measured depth is 0.185". The O-ring seal is designed for a 
nominal compression of about 0.025". An excess depth of 0.002" will not reduce the pressure retaining capacity of the 
seal according to the manufacturer. In addition, the function of the seal bas been demonstrated by hydrostatic testing. 
Tbe O-rings are Parker O-rings made of ethylene propylene with an inside diameter of 17.955" and a width a of 0.21". 
Tbe nominal compression expected by the manufacturer will meet the design needs. Based on previous information, the 
subject non conformance will not affect the form, fit or function of the TC bottom O-ring. is not detrimental to the 
structural integrity of the TC, and will not adversely affect the ability of the TC to perform its intended design function. 
Tberefore, this activity bas no detrimental impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A signifiCant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
bottom O-ring non conformance. BGE approved this non conformance for construction prior to the issuance of the ISFSI 
license in November, 1992. The bottom O-ring non conformance does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Pro{lOled Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) bottom 0-
ring identified during TC fabrication. 

BelUGn for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Docs not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Docs not result in a significant increase in occupational dose 

• Docs not constitute an Unreviewed Environmental Impact (UEI) 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (fransfer Cask) bottom 
forging identified during TC fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

FIlnction(s) of affected sse: NUHOMS·24P lli!!tech Horizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vcctra Technologies, Inc. There are four major components 
of the NUHOMS·24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS·24P Topical Report. What follows is a brief description of the NUHOMS·24P 
system and those component(s) related to this evaluation. 

NUHOMS·24P • the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (fC) • the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

ISFSI USAR Revisioo No.: 5 

ISFSI USAR Sectioos reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,3.6,4.5,4.7, 5.1,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS·24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to oceur. There are no possible malfunctions of the TC which are described or evaluated 
in the USAR as a result of the bottom forging non confonnance. The subject non confonnance (Sulzer Bingham NCR 
No. 110210) identifies the outside of the TC bottom forging with a minimum I.D. of 71.875" while the minimum 
allowable is 71.950" (a difference of 0.075"). Flatness on the inside of the bottom forging was also not met. The design 
flatness is 0.060", while the maximum deviation is 0.125" . The 2" thick cast bottom plate is specified to be flat within 
0.060". The as-built plate is concave with a maximum deviation of 0.125" due. evidently, to distortion from the 
attaclunent weld to the flange. The cask cavity length is not reduced by this deviation. The as·built geometry will result 
in the DSC being supported by the rim of the bottom plate, under normal conditions, so that the DSC dead weight is 
transmitted to the cask directly through the shell of the DSC. This is consistent with the existing analytical assumptions. 
During fabrication, deviations are expected to oceur. The tolerances are often conservative, thus when they are exceeded, 
the magnitude of variance must be evaluated. In this case, the deviation does not affect the structural design nor the 
functionality of the transfer cask. Based on the above information, the subject non confonnance will not affect the fonn, 
fit or function of the TC bottom forging, is not detrimental to the structural integrity of the TC, and will not adversely 
affect the ability of the TC to perform its intended design function. Therefore, this activity has no detrimental impact on 
equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
incrcased as a result of this proposed activity. As stated above, there are no possible malfunctions of the TC which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an aceident previously evaluated in the SAR be increased? 

Probability of Accident: 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. One accident scenario described in the ISFSI USAR addresses the structural integrity ofthe transfer cask, the 
DSC, and its internals under a postulated transfer cask accident condition. The USAR states that an actual drop event is 
not credible, and the accident analysis concluded that fuel cladding integrity will be maintained for the postulated SO" 
transfer cask drop. Since the bottom forging non confonnance does not adversely affect the ability of the TC to perform 
it's intended design function, the structural integrity of the TC is not affected, and as such, the probability of occurrence 
of the transfer cask accident previously evaluated in the SAR will not be increased as a result of this activity. 
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Consequences of Accident: 
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The consequences of an accident previously evaluated in the SAR will not be increased as a result of this proposed 
activity. The cask drop analysis concluded that the transfer cask, the DSC, and its internal basket assembly and 
contained fuel will maintain its structural integrity through a cask drop. Since the intended design function of the TC 
has not changed as a result of the bottom forging non conformance, there will be no increase in the accident dose 
consequences already described in the USAR. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance identifies the outside of the TC bottom forging with a minimum I.D. 
of 71.875" while the minimum allowable is 71.950" (a difference of 0.075"). Flatness on the inside of the bottom 
forging was also not met. The cask cavity length is not reduced by this deviation. The as-built geometry will result in the 
DSC being supported by the rim of the bottom plate, under normal conditions, so that the DSC dead weight is 
transmitted to the cask directly through the shell of the DSC. This is consistent with the existing analytical assumptions. 
During fabrication, deviations are expected to occur. The tolerances are often conservative, thus when they are exceeded, 
the magnitude of variance must be evaluated. In this case, the deviation does not affect the structural design nor the 
functionality of the transfer cask. Based on the above information, the subject non conformance will not affect the form, 
fit or function of the TC bottom forging, is not detrimental to the structural integrity of the TC, and will not adversely 
affect the ability of the TC to perform its intended design function. Therefore, this activity bas no detrimental impact on 
equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50,59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for n.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
bottom forging non conformance. BGE approved this non conformance for construction prior to the issuance of the 
ISFSI license in November, 1992. The bottom forging non conformance does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 



----------------------------•• ----_ . .., 

Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 
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A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

Propoled Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSllicense in 
November, 1992. This particular safety evaluation addresses a non conformance with the TC (Transfer Cask) bottom 
forging identified during TC fabrication. 

Reuon for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or rnalfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (ISFSn Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses the classification of the lifting yoke. 

Reason for Activity: This safety evaluation addresses a discrepancy between the NRC SER and ISFSI USAR. The NRC 
SER identifies the TC (Transfer Cask) lifting yoke system as "not important to safety", whereas the ISFSI USAR states 
the yoke is a "safety-related component", which is the correct classification. The reason for this particular safety 
evaluation is to assure that the discrepancy between the NRC SER and ISFSI USAR regarding the safety classification of 
the TC yoke system has been analyzed to assure conformance with the ISFSI Technical Specifications and the ISFSI 
USAR. 

FullCtion(s) of affected SSC: NUHOMS-24P (Ny tech HQrizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can honse 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for perfonning all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
COlUlections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG~612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3,4,5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,4.4,4.7,5.1, 5.2, 7.4, 8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the lifting yoke which are described or 
evaluated in the USAR as a result of the USAR designating the lifting yoke as safety-related. The single-failure-proof 
Spent Fuel Cask Handling Crane is not affected by this proposed activity. The NRC SER states in Section 2.2.4. that the 
yoke system is classified as equipment "not important to safety". The ISFSI USAR states in Section 4.7 that the lifting 
yoke is a special lifting device which provides the means for performing all cask handling operations in the plant's 
Auxiliary Building. It is designed to support a loaded transfer cask weighing up to 100 tons. A lifting pin connects the 
Spent Fuel Cask Handling Crane hook and the lifting yoke. The lifting yoke is designated safety-related since it is in the 
direct load path of the cask. The codes and standards used to design and fabricate the lifting yoke are presented in ISFSI 
USAR Section 4.7.4. The lifting yoke was designed, fabricated, and procured as a safety-related component for ISFSI 
operations. The SER and the SAR both correctly state that the TC yoke system is only used inside the spent fuel pool 
building and is controlled by 10CFR Part 50 regnlations. This safety evaluation clarifies an existing condition, and does 
not change the approved safety-related design of the TC yoke system. This analysis assures the safety-related 
classification as described in the USAR This clarification has no detrimental impact on equipment important to safety. 
Therefore, this discrepancy between the NRC SER and the ISFSI USAR will not increase the probability of occurrence 
of a malfunction of equipment important to safety previously evaluated in the SAR 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a resnlt of this proposed activity. There are no physical changes to the lifting yoke as a result of this 
proposed activity. As stated above, there are no possible malfunctions of the lifting yoke which are described or 
evaluated in the USAR as a resnlt of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. There are no physical changes to the lifting yoke as a result of this proposed activity. None of the accident 
scenarios address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. There 
are no physical changes to the lifting yoke as a resnlt of this proposed activity. As stated above, there are no possible 
accidents of the lifting yoke which are described or evaluated in the USAR as a result of this proposed activity. As such, 
there are no consequences to consider. 
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2. The possibility for an accident or rnalfunction of a different type than any evaluated previously in the SAR is not created. 

NO May !be possibility of a rnalfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this discrepancy between the NRC SER and the ISFSI USAR. The TC yoke system is safety-related as described 
in the ISFSI USAR. This safety evaluation clarifies an existing condition, and does not change the approved safety
related design of the TC yoke system. In regard to the subject clarification, no credible scenario can be postulated which 
would create a rnalfunction of a different type than any previously evaluated in the SAR. Therefore, this activity does not 
increase the possibility of a rnalfunction of a different type than any previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. There are no physical changes to the lifting yoke as a result of this proposed activity. No new accident 
scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are afIected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity involved a 
discrepancy between the NRC SER and ISFSI USAR. The SER identifies the TC (fransfer Cask) lifting yoke system as 
"not important to safety", whereas the USAR states the yoke is a "safety related component", which is the correct 
classification. There are no physical changes to the lifting yoke as a result of this proposed activity. This activity does 
not adversely afIect the operation or the associated occupational exposures as described in ISFSI USAR Table 704-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. There are no 
physical changes to the lifting yoke as a result of this proposed activity. The proposed activity does not afIect the 
environmental conditions of the ISFSI. 
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Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (lSFSl) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses the classification of the lifting yoke. 

Reason for Activity: This safety evaluation addresses a discrepancy between the NRC SER and ISFSI USAR The NRC 
SER identifies the TC (Transfer Cask) lifting yoke system as "not important to safety", whereas the ISFSI USAR states 
the yoke is a "safety-related component", which is the correct classification. The reason for this particular safety 
evaluation is to assure that the discrepancy between the NRC SER and ISFSI USAR regarding the safety classification of 
the TC yoke system has heen analyzed to assure conformance with the ISFSI Technical Specifications and the ISFSI 
USAR 

Activity Summary: After a thorough and intense review, it has heen concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 
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Based on the attached discussion, does this activity: 

Applicable to IO CFR 50.59 and IO CFR 72.48 Safetv Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change which removed the Loctite from the yoke 
connection bolts. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P <N!!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a staiuless steel cYlinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG-0612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,4.4,4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the resu1t of this activity. The NllliOMS-24P system is a totally passive insta1lation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke connection bolts design change. The single-failure-proof Spent Fuel Cask 
Handling Crane is not affected by this proposed activity. The subject activity removed the Loctite from the yoke 
connection bolts, which does not affect any design conditions of the yoke. The yoke connection has bolts, nuts, and 
washers which are acceptable for this application. The bolts are torqued to 500 ft-IOO after assembly, which eliminates 
the need for the Loctite. This activity has no impact on the iiI, form, or function of the yoke connection bolts or the 
lifting yoke. Based on this information, eliminating the Loctite will not affect the form, fit or function of the lifting yoke, 
is not detrimental to the structural integrity of the lifting yoke, and will not adversely affect the ability of the lifting yoke 
to perform its intended design function. Therefore, this design change has no detrimental impact on equipment 
important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected 
by this proposed activity. There is no change in the performance of the connection bolts as a result of this proposed 
activity. As stated above, there are no possible malfunctions of the lifting yoke which are described or evaluated in the 
USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. There is no 
change in the performance of the connection bolts as a result of this proposed activity. None of the accident scenarios 
address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proofSpent Fuel Cask Handling Crane is not affected by this proposed activity. As stated above, there are 
no possible accidents of the lifting yoke which are described or evaluated in the USAR as a result of this proposed 
activity. There is no change in the performance of the connection bolts as a result of this proposed activity. As such, 
there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity removed the Loctite from the yoke connection bolts, which does not affect any 
design conditions of the yoke. The yoke connection has bolts, nuts, and washers which are acceptable for this 
application. The bolts are torqued to SOO ft-Ibs after assembly, which eliminates the need for the Loctite. This activity 
has no impact on the fil, form, or function of the yoke connection bolts or the lifting yoke. Based on this infonnation, 
eliminating the Loctite will not affect the form, fit or function of the lifting yoke, is not detrimental to the structural 
integrity of the lifting yoke, and will not adversely affect the ability of the lifting yoke to perform its intended design 
function. Therefore, this design change has no detrimental impact on eqnipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. There is no change in the performance of the connection bolts as a result of this proposed activity. No 
new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defiued in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke connection bolts design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. There is no change in the performance of the connection bolts or in the operation 
of the lifting yoke as a result of this proposed activity. The lifting yoke connection bolts design change does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. There is no change 
in the performance of the connection bolts or in the operation of the lifting yoke as a result of this proposed activity. The 
proposed activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change which removed the Loctite from the yoke 
colUlection bolts. 

Re ...... for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Scrvices and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the lifting yoke bearing plate profile 
since the original profile of the bearing plate did not match that of the yoke hook. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for conslruction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P Qfutech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting lrunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting Irunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG~612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no slructural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,4.4,4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are 110 possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke bearing plate profile design change. The single-failure·proof Spent Fuel Cask 
Handling Crane is not affected by this proposed activity. The subject activity changed the profile of the bearing plate 
since the original profile of the bearing plate did not match that of the yoke hook. The change was made to ease 
installation of the bearing plate and does not affect the completed form of the lifting yoke. Therefore, the redesigned 
plate has no impact on the fit, form, or function of the lifting yoke, is not detrimental to the structural integrity of the 
lifting yoke, and will not adversely affect the ability of the lifting yoke to perform its intended design function. 
Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a ma1function of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected 
by this proposed activity. There is no change in the structural capability of the lifting yoke, and the ability of the lifting 
yoke to perform its intended design function is not affected as a result of this proposed activity. As stated above, there 
are no possible ma1functions of the lifting yoke which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. There is no 
change in the structural capability of the lifting yoke, and the ability of the lifting yoke to perform its intended design 
function is not affected as a result of this proposed activity. None of the accident scenarios address the use of the lifting 
yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. There is no change in the 
structural capability of the lifting yoke. and the ability of the lifting yoke to perform its intended design function is not 
affected as a result of this proposed activity. As stated above, there are no possible accidents of the lifting yoke which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the profile of the bearing plate since the original profile of the 
bearing plate did not ruatch that of the yoke hook. The change was ruade to ease installation of the bearing plate and 
does not affect the completed form of the lifting yoke. Based on this ioforruation, the redesigned plate will not affect the 
form, fit or function of the lifting yoke, is not detrimental to the structnraI integrity of the lifting yoke, and will not 
adversely affect the ability of the lifting yoke to perform its intended design function. Therefore, this design change has 
no detrimental impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. There is no change in the structnraI capability of the lifting yoke, and the ability of the lifting yoke to 
perform its intended design function is not affected as a result of this proposed activity. No new accident scenarios are 
created as the result of this proposed activity. 

Comolete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke bearing plate profile design change. BGE approved this design change for construction prior to the issuance 
of the ISFSI license in November, 1992. There is no change in the structural capability of the lifting yoke, and the 
ability of the lifting yoke to perform its intended design function is not affected as a result of this proposed activity. The 
lifting yoke bearing plate profile design change does not adversely affect the operation or the associated occupational 
exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant uureviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. There is no change 
in the structural capability of the lifting yoke, and the ability of the lifting yoke to perform its intended design function is 
not affected as a result of this proposed activity. The proposed activity does not affect the environmental conditions of 
the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the lifting yoke bearing plate profile 
since the original profile of the bearing plate did not match that of the yoke hook. 

ReUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (DEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Aoolicable to 10 CrR 72.48 Safety Eyaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the lifting yoke which changed the pin 
support with a pin cradle. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular .fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What fotlows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which witl allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controtled by NUREG-0612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structnraJ welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Settions reviewed: The main chapters reviewed were I , 3, 4, 5, 7 , and 8. The key sections reviewed were 1.3, 
3.3,3.4,4.4, 4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a maJfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive iustallation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the lifling yoke which are described or evaluated in 
the USAR as a result of the lifling yoke pin support I cradle design change. The single-failure-proof Spent Fuel Cask 
Handling Crane is not affected by this proposed activity. The subject activity replaces the lifling yoke pin support with a 
pin cradle. The pin support I cradle serves to hold the yoke pin when it is not engaged with the plant crane. The intent of 
this design change is to provide bener full pin support and to ease the insertion and removal of the component without 
binding. The cradle is not safety-related and is not a structural component of the lifling yoke. This design change does 
not affect any analytical conditions. Based on this information, the lifling yoke pin support I cradle design change will 
not affect the form, fit or function of the lifling yoke, is not detrimental to the structural integrity of the lifling yoke, and 
will not adversely affect the ability of the lifling yoke to perform its intended design function. Therefore, this design 
change has no detrimental impact on equipment important to safety. Since this activity has no impact on the lifting 
yoke or any other SSC, this activity would not increase the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in the SAR. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences QfMalfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected 
by this proposed activity. The cradle is not safety-related and is not a structural component of the lifling yoke, and 
therefore will not adversely affect the ability of the lifling yoke to perform its intended design function . As stated above, 
there are no possible malfunctions of the lifting yoke which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. The cradle is 
not safety-related and is not a structural component of the lifling yoke, and therefore will not adversely affect the ability 
of the lifling yoke to perform its intended design function. None of the accident scenarios address the use of the lifling 
yoke in the Auxiliary Building. 
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NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

EN-I-I02 
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The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. The cradle is not safety
related and is not a structural component of the lifting yoke, and therefore will not adversely affect the ability of the 
lifting yoke to perfonn its intended design function. As stated above, there are no possible accidents of the lifting yoke 
which are described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to 
consider. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity replaces the lifting yoke pin support with a pin cradle. The pin support I cradle 
serves to hold the yoke pin when it is not engaged with the plant crane. The intent of this design change is to provide 
better full pin support and to ease the insertion and removal of the component without binding. The cradle is not safety
related and is not a structural component of the lifting yoke. This design change does not affect any analytical 
conditions. Based on this information, the lifting yoke pin support I cradle design change will not affect the fonn, fit or 
function of the lifting yoke, is not detrimental to the structural integrity of the lifting yoke, and will not adversely affect 
the ability of the lifting yoke to perfonn its intended design function. Therefore, this design change has no detrimental 
impact on equipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. The cradle is not safety-related and is not a structural component of the lifting yoke, and therefore will 
not adversely affect the ability of the lifting yoke to perfonn its intended design function. No new accident scenarios are 
created as the result of this proposed activity. 

Complete for SO.S9 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke pin support I cradle design change. BGE approved this design change for construction prior to the issuance 
of the ISFSllicense in November, 1992. There is no change in the performance of the pin cradle or in the operation of 
the lifting yoke as a result of this proposed activity. The lifting yoke pin support I cradle design change does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 
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A significant unreyiewed environmental impact: 
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A significant unreviewed environmental impact will not occur as the result of this proposed activity. There is no change 
in the performance of the pin cradle or in the operation of the lifting yoke as a result of this proposed activity. The 
proposed activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the lifting yoke which changed the pin 
support with a pin cradle. 

Reuon for Activity: This design change was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change which upgraded the lifting yoke cable 
assemblies to comply with ANSI NI4.6-1986. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of lIfrected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P • the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength paraJlellifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG-0612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,4.4,4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 



• 

'. Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for SO.59 and 72.48: 

EN-I-J02 
Revision 4 

I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Ma!function: 

The probability of occurrence of a rnalfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke cable assemblies design change. The single-failure-proofSpent Fuel Cask 
Handling Crane is not affected by this proposed activity. The subject activity upgraded the four cable assemblies to 
comply with ANSI NI4.6-1986. This change moved the turnbuckles to the bottom of the assemblies, replaced the lower 
connector with a jaw, replaced the upper connector with a shackle, and increased the cable size to In" diameter 6xl9 
cable. The result of this change was that the yoke cable assemblies load rating increased. The cable assemblies were 
redesigned as a dual load path system with a design load of 7,900 pounds. In addition, each of cables were factory load 
tested to 6,000 pounds with a working load rating of 4,550 pounds, with a safety factor of 5: 1. The function of the cable 
assemblies is to lift and transfer the shield plug during the DSC transfer and closure operations. This design change was 
fully evaluated and approved via calculation BGEOOI.0209, Revision 5. This design change does not adversely affect 
any hardware and does not affect any analytical conditions. Based on this information, the lifting yoke cable assemblies 
design change will not affect the form, fit or function of tile lifting yoke, is not detrimental to the structural integrity of 
the lifting yoke, and will not adversely affect the ability of the lifting yoke to perform its intended design function . 
Therefore, this design change has no detrimental impact on equipment important to safety. Since this activity has no 
impact on the lifting yoke or any other SSC, this activity would not increase the probability of occurrence of a 
malfunction of equipment important to safety previously evaluated in the SAR. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The sing1e-failure-proofSpent Fuel Cask Handling Crane is not affected 
by this proposed activity. As stated above, there are no possible malfunctions of the lifting yoke which are described or 
evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. None of the 
accident scenarios address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. As stated above, there are 
no possible accidents of the lifting yoke which are described or evaluated in the USAR as a result of this proposed 
activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity upgraded the four cable assemblies to comply with ANSI NI4.6-l986. This 
change moved the turnbuckles to the bottom of the assemblies, replaced the lower connector with ajaw, replaced the 
upper connector with a sbaclde, and increased the cable size to 112" diameter 6xl9 cable. The result of this change was 
that the yoke cable assemblies load rating increased. The cable assemblies were redesigned as a dna! load path system 
with a design load 00,900 pounds. In addition, each of cables were factory load tested to 6,000 pounds with a working 
load rating of 4,SSO pounds, with a safety factor of S:l. The function of the cable assemblies is to lift and transfer the 
shield plug during the DSC transfer and closure operations. This design change was fully evaluated and approved via 
calcn1ation BGEOO1.0209, Revision S. This design change does not adversely affect any hardware and does not affect 
any analytical conditions. Based on this information, the lifting yoke cable assemblies design change will not affect the 
form, fit or function of the lifting yoke, is not detrimental to the structural integrity of the lifting yoke, and will not 
adversely affect the ability of the lifting yoke to perform its intended design function . Therefore, this design change has 
no detrimental impact on eqnipment important to safety. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. No new accident scenarios are created as the result of this proposed activity. 

Complete for SO_59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant incWK in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke cable assemblies design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The lifting yoke cable assemblies design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-\. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a design change which upgraded the lifting yoke cable 
assemblies to comply with ANSI N 14.6-1986. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docwnent which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

AppUcable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that oc:t\11'fed prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the lifting yoke identified during 
fabrication in which the plate used to fabricate the lifting yoke hooks and beams was oversized by 0.02". 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P <!:futech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOM5-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a totaI of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generatiou and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending / uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the singie-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder ofthe transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG.{)612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3,3.4,4.4,4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunetion of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will 
not be increased as the result of this aetivity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunetion to occur. There are no possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke fab plate non conformance. The single-failure-proof Spent Fuel Cask Handling 
Crane is not affected by this proposed aetivity. The subject non conformance (Sulzer Bingham NCR No. 111319) 
identified the plate used to fabricate the lifting yoke hooks and beams was oversized by 0.02". The maximum allowable 
was 3.03" and the actual plate used was 3.05". The calculated stresses were reduced slightly by the oversized plate and 
the fit ·up of the yoke with the cask was assured by testing. This non conformance does not adversely affect any 
hardware. This non conformance does not affect any analytical conditions. Based on this information, the lifting yoke 
fab plate non conformance will not affect the form, fit or funetion of the lifting yoke, is not detrimental to the structural 
integrity of the lifting yoke, and will not adversely affect the ability of the lifting yoke to perform its intended design 
funetion. Therefore, this non conformance has no detrimental impact on eqnipment important to safety. Since this 
activity has no impact on the lifting yoke or any other SSC, this activity would not increase the probability of occurrence 
of a ma1function of equipment important to safety previously evaluated in the SAR. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected 
by this proposed aetivity. As stated above, there are no possible ma1functions of the lifting yoke which are described or 
evaluated in the USAR as a result of this proposed aetivity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. None of the 
accident scenarios address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. As stated above, there are 
no possible accidents of the lifting yoke which are described or evaluated in the USAR as a result of this proposed 
aetivity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance (Sulzer Bingbam NCR No. 111319) identified the plate used to 
fabricate the lifting yoke hooks and beams was oversized by 0.02". The maximum allowable was 3.03" and the actual 
plate used was 3.05". The calculated stresses were reduced slightly by the oversized plate and the fit-up of the yoke with 
the cask was assured by testing. This non conformance does not adversely affect any hardware. This non conformance 
does not affect any analytical conditions. Based on this information, the lifting yoke fab plate non conformance will not 
affect the form, fit or function of the lifting yoke, is not detrimental to the structural integrity of the lifting yoke, and will 
not adversely affect the ability of the lifting yoke to perform its intended design function. Therefore, this non 
conformance bas no detrimental impact on equipment important to safety. Since this activity bas no impact on the 
lifting yoke or any other SSC, this activity would not increase the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. This proposed activity will not adversely affect the ability of the lifting yoke to perform its intended 
design function. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke fab plate non conformance. BGE approved this non conformance prior to the issuance of the ISFSI license 
in November, 1992. There is no change in the performance or in the operation of the lifting yoke as a result of this 
proposed activity. The lifting yoke fab plate non conformance does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. Tbere is no change 
in the performance or in the operation of the lifting yoke as a result of this proposed activity. The proposed activity does 
not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the lifting yoke identified dnring 
fabrication in which the plate used to fabricate the lifting yoke hooks and beams was oversized by 0.02". 

ReUOD lor Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construetion prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunetion of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or ma1function of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Eyaluations 

NO Involve an unrcviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSAMJSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Propoted Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non confonnance with the lifting yoke bearing plate 
material identified during fabrication. 

Reason for Activity: This non confonnance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS·24P C!'!l!tech Horizontal Modular §rstem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS·24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (IISM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS·24P Topical Report. What follows is a brief description of the NUHOMS·24P 
system and those component(s) related to this evaluation. 

NUHOMS·24P • the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
wbere the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) • the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provideS shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke)· the lifting yoke is a special lifting device consisting ofan open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single·failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for perforruing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunuions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG-0612 and is designed 
in accordance with Section 7 of ANSI NI4.6·1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3 , 
3.3,3.4,4.4,4.7,5.1,5.2,7.4,8.1, and 8.2, and Appendix A, Yoke System. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR he increased? 

Probabilitv of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke bearing plate material non conformance. The single-failure-proof Spent Fuel 
Cask Handling Crane is not affected by this proposed activity. The subject non conformance (Sulzer Bingham NCR No. 
111339) involved the use of an aluminum bronze tube for the lifting yoke bearing plates with an 8% aluminum content, 
while the allowable aluminum range was 9"10 ± 112%. The yield strength of the material is 24.1 ksi, which is slightly 
less than the 25 ksi required by ASTM B148. The bearing plates are used as a bearing surface only and are not in 
tension. Any tensile strength in the general range of aluminum bronze properties is acceptable. The bearing function 
and galling resistance are not affected by this minor out-of-specification condition. TItis non conformance does not 
adversely affect any hardware. This non conformance does not affect any analytical conditions. Based on this 
information, the lifting yoke bearing plate material non conformance will not affect the form, fit or function of the 
lifting yoke, is not detrimental to the structural integrity of the lifting yoke, and will not adversely affect the ability of 
the lifting yoke to perform its intended design function. Therefore, this non conformance has no detrimental impact on 
equipment important to safety. Since this activity has no impact on the lifting yoke or any other SSC, this activity would 
not increase the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in tbe SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel eask Handling Crane is not affected 
by this proposed activity. As stated above, there are no possible malfunctions of the lifting yoke whicb are described or 
evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in tbe SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of tbe 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by tbis proposed activity. None of the 
accident scenarios address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of tltis activity. Tbe 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. As stated above, there are 
no possible accidents of the lifting yoke wbich are described or evaluated in the USAR as a result of this proposed 
activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
resnlt ofthis activity. The subject non conformance involved the use of an alnrninum bronze tobe for the lifting yoke 
bearing plates with an 8% a1nrninum content, while the allowable a1nrninum range was 9% ± 1/2%. The yield strength 
of the material is 24.1 ksi, which is slightly less than the 25 ksi required by ASTM B 148. The bearing plates are used as 
a bearing surface only and are not in tension. Any tensile strength in the general range of a1nrninum bronze properties is 
acceptable. The bearing function and galling resistance are not affected by this minor out of specification condition. This 
non conformance does not adversely affect any hardware. This non conformance does not affect any analytical 
conditions. Based on this information, the lifting yoke bearing plate material non confonnance will not affect the form, 
fit or function of the lifting yoke, is not detrimental to the structnraI integrity of the lifting yoke, and will not adversely 
affect the ability of the lifting yoke to perform its intended design function. Therefore, this non conformance has no 
detrimental impact on equipment important to safety. Since this activity has no impact on the lifting yoke or any other 
SSC, this activity would not increase the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a resnIt 
of this activity. This proposed activity will not adversely affect the ability of the lifting yoke to perform its intended 
design function. No new accident scenarios are created as the resnlt of this proposed activity. 

Complete for 50.~9 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Teclutical Specification is not reduced. 

NO Will the margin of safety as defined in the hasis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Teclutical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a resnlt of this proposed activity. The activity provided a 
lifting yoke bearing plate material non conformance. BGE approved this non conformance prior to the issuance of the 
ISFSI license in November, 1992. There is no change in the performance or in the operation of the lifting yoke as a 
resnlt of this proposed activity. The lifting yoke bearing plate material non conformance does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7 A-I. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the resnlt of this proposed activity. There is no change 
in the performance or in the operation of the lifting yoke as a resnlt of this proposed activity. The proposed activity does 
not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the lifting yoke bearing plate 
material identified during fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an aceident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification. 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safetv Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the lifting yoke beams maximum 
spacing identified during fabrication. 

Reason for Activity: This non conformance was fully evaluated and justified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design docwnents during fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed booause the NRC has not reviewed that submittal. 

Ji'unction(s) of affected SSC: NUHOMS-24P Q!ytech llilrizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. Those four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert CliIIs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a staiuless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Lifting Yoke (Yoke) - the lifting yoke is a special lifting device consisting of an open hook design with two thick, high 
strength parallel lifting beams which is compatible with the single-failure-proof Spent Fuel Cask Handling Crane. The 
function of the yoke is to provide a means for performing all cask handling operations within the Auxiliary Building. 
The yoke engages the outer shoulder of the transfer cask lifting trunnions. It is designed to support a loaded transfer 
cask weighing up to 100 tons, and factory tested at three times its design load, or 300 tons. The lifting yoke has bolted 
connections to facilitate ease of maintenance. In addition, the lifting yoke is controlled by NUREG-0612 and is designed 
in accordance with Section 7 of ANSI NI4.6-1986, and there are no structural welds requiring periodic inspection. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4, 4.4, 4.7, 5.1, 5.2, 7.4, 8.1, and 8.2, and Appendix A, Yoke System. 
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I . The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMaifunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the lifting yoke which are described or evaluated in 
the USAR as a result of the lifting yoke beams maximum spacing non conformance. The single-failure-proof Spent Fuel 
Cask Handling Crane is not affected by this proposed activity. The subject non conformance (Sulzer Bingham NCR No. 
111663) involves the maximum spacing of the lifting beams. The maximum spacing is 7.84", while the allowable 
spacing is 7.81". The deviation in the beam spacing is due to the waviness in the lifting beam plate material which is 
not machined on the surfaces. The deviations are local and do not affect the fit-up of the lifting hook plates or of the 
crane hook pin with the lifting beams. Based on this information, the lifting yoke beams maximum spacing non 
conformance will not affect the form, fit or function of the lifting yoke, is not detrimental to the structural integrity of 
the lifting yoke, and will not adversely affect the ability of the lifting yoke to perform its intended design function. 
Therefore, this non conformance has no detrimental impact on equipment important to safety. Since this activity has no 
impact on the lifting yoke or any other SSC. this activity would not increase the probability of occurrence of a 
malfunction of equipment important to safety previously evaluated in the SAR. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected 
by this proposed activity. As stated above, there are no possible malfunctions of the lifting yoke which are described or 
evaluated in the USAR as a result of this proposed activity. As such. there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. None of the 
accident scenarios address the use of the lifting yoke in the Auxiliary Building. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. The 
single-failure-proof Spent Fuel Cask Handling Crane is not affected by this proposed activity. As stated above. there are 
no possible accidents of the lifting yoke which are described or evaluated in the USAR as a result of this proposed 
activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a rnalfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject non conformance involves the maximum spacing of the lifting beams. The maximum 
spacing is 7.84", while the allowable spacing is 7.81". The deviation in the beam spacing is due to the waviness in the 
lifting beam plate material which is not machined on the surfaces. The deviations are local and do not affect the fit -up of 
the lifting hook plates or of the crane hook pin with the lifting beams. This non conformance does not affect any 
analytical conditions. Based on this information, the lifting yoke beams maximum spacing non conformance will not 
affect the form. fit or function of the lifting yoke. is not detrimental to the structural integrity of the lifting yoke, and will 
not adversely affect the ability of the lifting yoke to perform its intended design function . Therefore, this non 
conformance has no detrimental impact on equipment important to safety. Since this activity has no impact on the 
lifting yoke or any other sse, this activity would not increase the possibility of a new malfunction. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this activity. This proposed activity will not adversely affect the ability of the lifting yoke to perform its intended 
design function. No new accident scenarios are created as the result of this proposed activity. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduoed 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lifting yoke beams maximum spacing non conformance. BGE approved this non conformance prior to the issuance of 
the ISFSI license in November, 1992. There is no change in the performance or in the operation of the lifting yoke as a 
result oethis proposed activity. The lifting yoke beams maximum spacing non conformance docs not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. There is no change 
in the performance or in the operation of the lifting yoke as a result of this proposed activity. The proposed activity does 
not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI non conformance that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a non conformance with the lifting yoke beams maximum 
spacing identified dnring fabrication. 

Reason for Activity: This non conformance was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved 
by BGE for construction prior to the issuance of the ISFSI license in November, 1992. This was included in a document 
which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and provided 
changes made to ISFSI design documents dnring fabrication that had not been previously reviewed by the NRC. This 
safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification. 

• Does not result in a significant increase in occupational dose 

• Does not constitote an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applieable 10 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (lSFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses the air flow openings for the HSM. 

Reason for Activity: This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (HSM) air flow. The SER states that air enters each HSM through two inlets. This differs 
from the USAR description which states that air enters each HSM through one inlet. 

Function(s) of aft'ected SSC: NUHOMS-24P ili!!tech Horizontal Modular §ystem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS·24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS·24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS·24P· .the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which ean house 
2880 fuel assemblies. These modules can he built incrementally, as needed, to match BGE' s requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent seatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has heen designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,4.2, 4.3,5.1, 7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMalfupction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the HSM which are described or 
evaluated in the USAR as a result of the identified difference between the NRC SER and the ISFSI USAR with regard to 
HSM air flow. The NRC SER states in Section 2.2.6.1.2 that each HSM has two air inlets. The ISFSI USAR states in 
Section 4.3.1 that each HSM has one air inlet. Both documents are in agreement that each HSM has two outlets and rely 
on convective cooling by natural circulation. BGE Dwg. No. 84-081-E, Rev. 0, HSM Concrete Sections, clearly indicates 
that there is only one air inlet per HSM. In addition, a site tour confirmed that, as constructed, there are one inlet and 
two outlets for each HSM. The justification for one air inlet and two air outlets can be found in the Pacific Nuclear Fuel 
Services calculation BGEOO 1.0407. This safety evaluation clarifies an existing condition and does not change the 
original design or operation of the HSM. This clarification has no detrimental impact on equipment important to safety. 
Therefore, this clarification will not increase the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
activity. One accident scenario involves the complete and total blockage of the one air inlet and two air outlets for one 
HSM for a period of 48 hours, which would result in increased heating of the DSC and HSM due to loss of natural 
convection cooling. The justification for one air inlet and two air outlets can be found in the Pacific Nuclear Fuel 
Services calculation BGEOO 1.0407. In addition, each HSM is monitored by security cameras, which looks at the inlets 
and outlets for any blockage. Any detected debris is removed by qualified site personnel. Also, ISFSI TS 3/4.4.1 
requires, as a minimum, an inspection of the inlets and outlets every 24 hours to ensure that are free of obstructions 
when there is fuel in the HSM. And finally, the ISFSI perimeter fence and the separation of the air inlet from the air 
outlets, in addition to the other design features mentioned above, will ensure that the probability of occurrence of this 
accident previously evaluated in the SAR will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, the blockage of air inlets and outlets accident scenario is not affected by this activity, and as such, the 
consequences of the accident as described in ISFSI USAR Section 8.2.7.3 would not be increased. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this proposed activity. lbis safety evaluation clarifies an existing condition and does not change the original 
design or operation of the HSM After a thorough and intense review, it was concluded that this activity will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. lbis safety evaluation clarifies an existing condition and does not change the original design or 
operation of the HSM. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 71.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Illls Discussion of why the margin of safety is not reduced 

3/4.4 lbis technical specification addresses the maximum allowable temperature rise from the HSM inlet to the 
HSM outlets. The USAR surveillance requirement reqnires that each HSM be visually inspected every 24 
hours to verify that the air inlet and outlets are free from obstructions when there is fuel in the HSM. The 
technical specification also allows temporary forced ventilation should the maximum allowable 
temperature rise be exceeded. The blockage of the air inlet and outlets accident scenario is not affected by 
this activity. As such, this proposed activity will not reduce this margin of safety. 

Complete for 71.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. This safety evaluation 
clarifies an existing condition and does not change the original design or operation of the HSM. This clarification has 
no detrimental impact on equipment important to safety, and does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. This safety 
evaluation clarifies an existing condition and does not change the original design or operation of the HSM. The 
proposed activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (ISFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses the air flow openings for the HSM. 

Reuon for Activity: This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (HSM) air flow. The SER states that air enters each HSM through two inlets. This differs 
from the USAR description which states that air enters each HSM through one inlet. 

Activity Summary: After a thorough and intense review, it has been conclnded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safely as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

EN-I-I02 
Revision 4 

Prepared by: J. E. Remeni~ Department: NED-CEU 42-01-04 Date: //- 7- 27 • PRINTED ANDSIG ATU 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: PES 

Resp. Indv.: R. H. Beall 
Work Group: NFM 

tZi-f!I;1# 11/!!/f'7 
SIGNATUREIDATE 1 

QPproved) Disapproved 

Siguatore: ~ />1.4· C4;f?~ 
INDEPENDENT REVIEWER 

~~~ Disapproved 

Siguature:~~J~~ 
/"1 \ CHAEL- -;;. GA t-IA,..;tiir 

Date 11-13-9"7 Date ___ --'t'~0'-','-'z..=-/L'?L-?-7-----
The POSRC has reviewed this evaluation according to NS-2-101. 

POSRC Meeting No. :. __ ... 9,",7'--=-..J.1",3""",~,----__ Date: __ ....L/2~...:,-'1'-'-· .... :7<..71--___ _ 

Recommend ....---Recommend 
Approval ~ Disapproval __ _ -1-.....:::===----'--____ Date ;' Z--/ - ~] 

Approved / Disapproved __ _ Signatore: --+--1--1=1'*=----=-=-=-,-,---,-",,-- Date Ir/fjr,2 
RALMANAGER 

The OSSRC has reviewed this evaluation according to NS-2-100. 

'ewreqnired? Yes___ No i--
Siguatore: ~~'-k4~'&~~s<::::::"--- Date: I&hy 
If yes, OSSRC Meeting No .. : _______ _ 



, . 
Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-I-I02 
Revision 4 

Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage InstaJlation (lSFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses Horizontal Storage Module (HSM) contact dose rate. 

Reason for Activity: This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (HSM) air flow. The SER states that the design criterion for the contact dose rate on the 
HSM exterior surfaces (those surfaces away from the door) are less than the design for the NUHOMS-24P Topical 
Report. This differs from the USAR which states that the design criteria is the same as the NUHOMS-24P Topical 
Report. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four ruajor components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to ruatch BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approxiruately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete stroctore constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete stroctore which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I . The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrenee of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal 
probability for any malfunction to occur. There are no possible malfunctions of the HSM which are described or 
evaluated in the USAR as a result of the identified differenee between the NRC SER and the ISFSI USAR with regard to 
HSM contact dose rate. The NRC SER states in Section 2.2.8.1 that the design criteria for the contact dose rate on the 
HSM exterior surfaces away from the door or penetrations is 15 mremlhr or less. which is less than the Topical Report 
which cited 20 mremlhr. The ISFSI USAR states in Section 7.1.2 that the Topical Report contact dose rate is used. The 
justification for this difference is that this HSM design was used by BGE to ensure consistency with the NRC approved 
Topical Report. The Topical Report is the design basis used in preparation of the CCNPP site specific ISFSI USAR. This 
contact rate was selected to maintain ALARA exposure to the general public and to on-site personnel working around 
the HSM. There was no justification provided in the NRC SER for their more conservative 15 mremlhr contact dose 
rate. This safety evaluation clarifies an existing condition and does not change the original design or operation of the 
HSM. This clarification has no detrimental impact on equipment important to safety. Therefore, this clarification will 
not increase the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR. 

NO May the consequences of a rnalfunetion of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequenees of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. This safety evaluation clarifies an existing condition and does not change 
the original design or operation of the HSM. As slated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR he increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
difference between the NRC SER and the ISFSI USAR. This safety evaluation clarifies an existing condition and does 
not change the original design or operation of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity This 
safety evaluation clarifies an existing condition and does not change the original design or operation of the HSM, and as 
such, the consequences of an accident would not be increased. 
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2. TIle possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this proposed activity. TIris safety evaluation clarifies an existing condition and does not change the original 
design or operation of the HSM. After a thorough and intense review, it was concluded that this activity will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. This safety evaluation clarifies an existing condition and does not change the original design or 
operation of the HSM. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

2.4 TIris technical specification states the contact dose rate on the surface of the HSM sides shall not exceed 
20 mremlhr. Since this activity is a clarification of the 20 mrernlhr contact dose rate and no physical 
changes will occur as a result of this activity, the margin of safety is not reduced. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. TIris safety evaluation 
clarifies an existing condition and does not change the original design or operation of the HSM. TIris clarification has 
no detrimental impact on equipment important to safety, and does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. This safety 
evaluation clarifies an existing condition and does not change the original design or operation of the HSM. TIris ISFSI 
change does not involve the ISFSI Updated Environmental Repon or deal with any environmental issues. 
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Prop08ed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (lSFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses Horizontal Storage Module (HSM) contact dose rate. 

Reasoo for Activity: This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (HSM) air flow. The SER states that the design criterion for the contact dose rate on the 
HSM exterior surfaces (those surfaces away from the door) are less than the design for the NUHOMS-24P Topical 
Report. This differs from the USAR which states that the design criteria is the same as the NUHOMS-24P Topical 
Report. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occnrrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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Proposed Activity: To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BOE 
Independent Spent Fuel Storage Installation (ISFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses Horizontal Storage Module (IISM) reinforced concrete load combinations. 

Reason for Activity: This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (IISM) reinforced concrete load combinations. 

Function(s) of affected SSC: NUHOMS-24P ili!!tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask erC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (IISM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BOE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (IISM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this proposed activity. The NUHOMS-24P system is a totally passive installation that is 
designed to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a miuimal 
probability for any malfunction to occur. There are no possible malfunctions of the HSM which are described or 
evaluated in the USAR as a result of the identified difference between the NRC SER and the ISFSI USAR with regard to 
HSM reinforced concrete load combinations. The NRC SER states in Table 2.2.3-1 omission ofan ANSI 57.9 load 
combination is not acceptable unless tornado missile loadings and a drop of the HSM access door are acceptably 
analyzed. The omitted load combination of ANSI 57.9, Paragraph 6.17.3.1(f) is O+L+H+T+A, where 0= Oead Weight 
x 1.05, L= Live Load, H= Lateral Soil Pressure Loads, T= Normal Condition Thermal Load, A= Accident (e.g. drop 
accident). The SER also states that the HSM load combinations shown in the SAR are considered to be acceptable, 
except that toroado missile forces are not included. These forces are of the uature of other "accident" forces and could 
therefore be treated by substituting the missile impact forces (with appropriate dynamic analysis) for the E, or 
earthquake, in load combination 5 and 6. Based on the following acceptable substitutions for current approved SAR load 
combination calculations, W (tornado wind loads) can be used as an accident load, or A. Currently, combination 3,4 of 
the ISFSI USAR (table 8.2-11) is: 0.75(1.40 + 1.7L + 1.7H + 1.7T + 1.7W) = 1.050 + l.275L + l.275H + 1.275T + 
1.275W. Substitute A for W and the result is: 1.050 + l.275L + l.275H + 1.275T + l.275A, which exceeds the load 
combination omitted in the ISFSI USAR of 0 + L + H + T + A. Also, substituting A (accident load) for E (earthquake 
load) in combination 5,6 (ofISFSI USAR table 8.2-11) will yield the omitted load combination as well. The SER also 
states that the SAR is very conservative in that combiuing forces, all forces are assumed to be positive and additive 
regardless of point and direction of occurrence in the structural component. The (NRC) staff does not consider that this 
method ofload combination is necessary for the monolithic HSM since: (I) multiple concurrent missile strikes need not 
be assumed, and (2) the analysis of resistance capability does not include the capability of adjacent members to assume 
load on any iuitiation of yield in a single wall or roof panel. As a result, the treatment of the tornado missile forces is 
considered to be acceptable. Although the ISFSI USAR does not list the ANSI 57.9 Load Combination calculation for 
tornado missile loading, based on the above analysis, it can be seen that tornado missile loading is in fact analyzed in 
the ISFSI USAR. The omission of the load combination is covered by enveloping NRC approved allowable substitutions. 
Additionally, the HSM has been analyzed to withstand toroado wind loads and tornado generated missiles (reference 
ISFSI USAR section 8.2.2.2.A). Therefore, the HSM Enveloping Load Calculation Results found in the ISFSI USAR in 
Table 8.2-11 are acceptable for analyzing toroado missile loadings. The SER also states that the HSM structural design 
criteria. the load combinations, and the final design of the HSM as represented in the current docketed material is 
considered to be structurally acceptable. 

The HSM access door was analyzed and documented in section 8.1.1.6 of the Topical Report, which is referenced in 
section 8.1.1.6 of the ISFSI USAR. This section of the Topical Report discusses that the door was designed for the worst 
normal operating load, which was assumed to be three times the dead weight of the door acting on the bottom angle 
section of the door frame. The normal operating loads on the door are much lower than the design allowables. 
Additionally, the HSM door is designed to withstand toroado wind loads and tornado generated missiles (reference 
ISFSI USAR section 8.2.2.2.C and Topical Report section 8.2.2.2.C). The above is an acceptable analysis for design of 
the HSM access door. 
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This safety evaluation clarifies an existing condition and does not change the original design or operation of the HSM. 
This clarification has no detrimental impact on equipment important to safety. Therefore, this clarification will not 
increase the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR. 

NO May the consequences of a malfunction of eqnipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of eqnipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
difference between the NRC SER and the ISFSI USAR This safety evaluation clarifies an existing condition and does 
not change the original design or operation of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. This 
safety evaluation clarifies an existing condition and does not change the original design or operation of the HSM, and as 
such, the consequences of the accident would not be increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this proposed activity. After a thorough and intense review, it was concluded that this activity will not create 
the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 51).59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases piscussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 
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A significant increase in occupational dose: 
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A significant iocrease in occupational dose will not occur as a result of this proposed activity. This Safety Evaluation 
clarifies an existing condition and does not change the original design or operation of the HSM. This clarification has 
110 detrimental impact on equipment important to safety, and does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. This ISFSI change 
does not affect the ISFSI Updated Environmental Report or deal with any environmental issues. 

Proposed Activity; To reconcile one identified difference between the NRC Safety Evaluation Report (SER) and the BGE 
Independent Spent Fuel Storage Installation (ISFSI) Updated Safety Analysis Report (USAR). This particular safety 
evaluation addresses Horizontal Storage Module (HSM) reinforced concrete load combinations. 

Reason for Activity; This safety evaluation addresses a difference between the NRC SER and the ISFSI USAR in regard to 
Horizontal Storage Module (HSM) reinforced concrete load combinations. 

Activity Summary; After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in !be 
SAR 

• Does not reduce !be margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (DEI) 
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NO Involve a change in the Technical SpecificationslLicensc Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safely Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
roof heat shield bolts. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the frrst revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoction(s) of atreeted sse: NUHOMS-24P ili\!tech HQrizontal Modular §ystem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be boilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front waIls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR SectioDs reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3 .6,4.2, 4.3, 5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the 8AR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
8AR be increased? 

Probability ofMalfunetjon: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOM8-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible ma1functions of the 8SM which are described or evaluated in the 
U8AR as a result of the roof heat shield bolts design change. The subject activity changed the roof heat shield bolts from 
48-1/2" diameter Maxlbolts to 48-1/4" diameter Hilti Kwik bolts, which was documented in the heat shield details. The 
Hilti Kwik bolts are shown to be an acceptable substitution in calculation BGEOO1.0214. A review of that calculation 
shows that the maximum tensile load on the roof panels is only 49 Ibs., and there are no calculated shear loads. Since 
the chosen Hilti Kwik bolts have an allowable tension of 520 Ibs. and allowable shear of 470 Ibs., there is adequate 
margin to support the total weight of the heat shield panels. The function of the heat shield panels is to reduce the 8SM 
roof temperature to within acceptable limits for all conditions. Based on this information, the subject design change will 
not affect the form, fit or function of the 8SM roof or roof shield, is not detrimental to the structural integrity of the 
8SM, and will not adversely affect the ability of the 88M to perform it's intended design function . Therefore, this 
design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible ma1functions of the 8SM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the 8AR will not be increased as the result of this 
activity. One accident scenario involves the loss of both air outlet shielding blocks from the top of one 88M. The 
Calvert Cliffs air outlet shielding blocks are designed to remain in place and withstand all design events including the 
effects of tornado missiles, and as such, this accident event is not applicable to Calvert Cliffs. This accident scenario is 
not affected by this design change, thus the probability of occurrence of this accident previously evaluated in the 8AR 
will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, the loss of both air outlet shielding blocks from the top of one 88M is not applicable to Calvert Cliffs, and 
as such, the consequences of the accident would not be increased. 
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2. The possibility for an accident or malfunction of a ditIerent type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a ditIerent type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a ditIerent type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the roof heat shield bolts from 48-112" diameter Maxibolts to 48-1/4" 
diameter Hilti K wik bolts, which was documented in the heat shield details. The Hilti K wik bolts are shown to be an 
acceptable substitution in calculation BGEOO1.0214. A review of that calculation shows that the maximum tensile load 
on the roof panels is only 49 Ibs., and there are 1\0 calculated shear loads. Since the chosen Hilti Kwik bolts have an 
allowable tension of 520 Ibs. and allowable shear of 470 Ibs., there is adequate margin to support the total weight of the 
heat shield panels. The function of the heat shield panels is to reduce the HSM rooftemperature to within acceptable 
limits for all conditions. Based on this information, the subject design change will not affect the form, fit or function of 
the HSM roof or roof shield, is not detrimental to the structural integrity of the HSM, and will not adversely affect the 
ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
eqnipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a ditIerent type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. The subject design change will not affect the form, fit or function of the HSM roof or roof 
shield, and as such, it was concluded that this activity would not create the possibility of a new accident not previously 
evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
roof heat shield bolts design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The roof heat shield bolts design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
roof heat shield bolts. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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NO Involve a change in the Technical SpecificationsILicense Conditions or Bases? 
NO Require a change or addition to the UFSARJUSAR? 

APplicable to 10 CPR 72.48 Safetv Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particnlar safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
temporary hand rails. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Trausfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are trausferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis toruadoes and toruado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. 1be probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Malfunction: 

1be probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive iustallation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no malfunctious of the HSM which are described or evaluated in the USAR as a 
result of the temporary hand rails design change. The subject activity added embedded angles for temporary hand rails. 
1be temporary hand rails are non-safety related and have been added as an upgrade to the HSM for personnel safety. 
1be hand rails are 8'.{)" on center with each 6" x 6"x 3/4" angle embedment plate anchored with four 112" diameter x 
3-118" long Nelson studs. The location of the 24 embedments is shown on drawings 84'{)80-E and 84'{)95-E. Passive 
additions to concrete are within ACI Code practices. The embedded angles were added as permanent fixtures during the 
construction phase, whereas the handrails are inserted at locations on a temporary basis whenever personnel safety is 
required (i.c. roof inspectious, etc.). Based on this information, the subject design change will not affect the form, fit or 
function of the HSM roof, is not detrimental to the structural integrity of the HSM, and will not adversely affect the 
ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not he 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR he increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
activity. The subject design change will not affect the form, fit or function of the HSM roof, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no accidents to consider, and as such, the consequences of an accident would not be increased. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added embedded angles for temporary hand rails. The temporary hand rails 
are non-safety related and have been added as an upgrade to the HSM for personnel safety. The hand rails are 8'..0" on 
center with each 6" x 6 "x 3/4" angle embedment plate anchored with four 112" diameter x 3-1/8" long Nelson studs. 
The location of the 24 embedments is shown on drawings 84..Q80-E and 84..Q95-E. Passive additions to concrete are 
within ACI Code practices. The embedded angles were added as permanent fixtures during the construction phase, 
whereas the handrails are inserted at locations on a temporary basis whenever personnel safety is required (i.e. roof 
inspections, etc.). Based OD this information, the subject design change will not affect the form, tit or function of the 
HSM roof, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM 
to perform it's intended design function. Therefore, this design change has no detrimental impact on equipment 
important to safety, and will not create the possibility of a new ntalfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as detined in the basis for any ISFSI Technical Specification be reduced? 

Bases . Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
temporary hand rails design change. BGE approved this design change for coustruction prior to the issuance of the 
ISFSI license in November, 1992. The temporary hand rails design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Stomge Module) 
temporary hand rails. 

ReUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for oonstruction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design doctunents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO 
NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Significant Unreviewed Environmental Impact? 
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Prop4JRd Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
secondary roof slopes. 

Rea80II for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (l'futech !:!2rizontal Modular §rstem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced. concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Reviaion No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6, 4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the secondary roof slope design change. The subject activity removed the secondary roof slopes from 
the outlet vents. The original intent of the secondary slopes was to prevent water from entering the outlet vents. 
However, the outlet vents are nominally 5-1/2" above the primary roof surface. The elevation difference, along with the 
primary roof slope, prevents water from entering the vents. This design change simplified the roof construction by 
removing the unnecessary secondary roof slopes. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM roof, is not detrimental to the structural integrity of the H8M, and will not adversely 
affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
activity. One accident scenario involves the loss of both air outlet shielding blocks from the top of one HSM Tbe 
Calvert Cliffs air outlet shielding blocks are designed to remain in place and withstand all design events including the 
effects of tornado missiles, and as such, this accident event is not applicable to Calvert Cliffs. This accident scenario is 
not affected by this design change, thus the probability of occurrence of this accident previously evaluated in the SAR 
will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, the loss of both air outlet shielding blocks from the top of one HSM is not applicable to Calvert Cliffs, and 
as such, the consequences of the accident would not be increased. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity removed the secondary roof slopes from the outlet vents. The original intent of 
the secondary slopes was to prevent water from entering the outlet vents. However, the outlet vents are nominally 5·1/2" 
above the primary roof surface. The elevation difference, along with the primary roof slope, prevents water from 
entering the vents. This design change simplified the roof construction by removing the unnecessary secondary roof 
slopes. Based on this information, the subject design change will not affect the form, fit or function of the HSM roof, is 
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. The subject design change will not affect the form, fit or function of the HSM roof, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Aller a thorough and intense review, it was concluded that this activity would not create the 
possibility ofa new accident not previously evaluated in the SAR 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
secondary roof slope design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The secondary roof slope design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 704·1. 

NO Will !he proposed activity involve a significant uoreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant uoreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect !he environmental conditions of the ISFSI. 
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Propoaed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particnIar safety evaluation addresses a design change to the HSM (Horizontal Storage ModnIe) 
secondary roof slopes. 

Re8liOn for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance oftbe ISFSI license in November, 1992. This design change was included in 
a docwtient which was submitted to tbe NRC on JnIy 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication tbal bad not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in tbe SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Eyaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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ProJlCl8ed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
roof finish reqnirements. 

Reason for Activity: This design change was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive instal\ation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the roof finish requirements design change. The subject activity clarified the roof finish 
requirements and provided a non-slip finish for safety. The design change was made to reduce the injury potential of 
personnel working on the HSM roof. The roof's formed surfaces meet the requirements of ACI 301-84, section 10.2. 
The roof slab is float finished in accordance with the requirements of ACI 301-84, section 11.7.2. ACI 301-84 is the 
specification for structural concrete for buildings. Based on this information, the subject design change will not affect 
the form, fit or function of the HSM roof, is not detrimental to the structural integrity of the HSM, and will not adversely 
affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
activity. One accident scenario involves the loss of both air outlet shielding blocks from the top of one HSM. The 
Calvert Cliffs air outlet shielding blocks are designed to remain in place and withstand all design events including the 
effects of tornado missiles, and as such, this accident event is not applicable to Calvert Cliffs. This accident scenario is 
not affected by this design change, thus the probability of occurrence of this accident previously evaluated in the SAR 
will not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, the loss of both air outlet shielding blocks from the top of one HSM is not applicable to Calvert' Cliffs, and 
as such, the consequences of the accident would not be increased. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
resnlt of this activity. The subject activity clarified the roof finish requirements and provided a non-slip finish for safety. 
The design change was made to reduce the injury potential of personnel working on the HSM roof. The roof s formed 
surfaces meet the requirements of ACI 301-84, section 10.2. The roof slab is float finished in accordance with the 
requirements of ACI 301-84, section 11.7.2. ACI 301-84 is the specification for structural concrete for buildings. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM roof, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. The subject design change will not affect the form, fit or function of the HSM roof, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
roof finish requirements design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The roof finish requirements design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed enviromnental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed enviromnental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occnrred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
roof finish requirements. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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NO Involve a Significant Unreviewed Environmental Impact? 

EN-l-102 
Revision 4 

Prepared by: J. E. Remeniuk~?b1g Department: NED-CEU 42-01-04 Date: /I. z.. 27 
PRINTEDN AND SIGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: PES 

,/"" ~~~- ,/!r,A / 
/"!fIGNA:tmmIDATE' , 

Resp. Indv.: R H. Beall 
Work Group: NFM 

/~?~@!1(/;&7 
SIGNATUREIDATE 

~ Disapproved Wprov.i;I) Disapproved 

Signature: 00: ~ Il1 d· C4tJZ,. 
, INDEPENDENT REVIEWER 

SignaIure~~ 
Date rdry( 17 

D s-TE8, or PE-P~ 
tv! \ CI-IAE.L . 6AHA,J ""-

Date 11- \ 4-<)1 

The POSRC has reviewed this evaluation according to NS-2-10 1. 

POSRC Meeting No.: '3 7- 13 c:; Date: _,.....'-"""'..:...L....:.....oL.;"--_____ _ 

Recommend ......-Recommend 
Approval ~ Disapproval __ _ 

Approved DisapproVed __ _ 

~~~~~~~2:::~===-Date /2-1- f7 
POSRC CHAIRMAN 

Signature: --u lid 
pf:A!rt"rRAL MANAGER 

The OSSRC has reviewed this evaluation according to NS-2-100. 

Full OSSRC Committee review required? Yes __ _ 

Signature:~ 
~SES CHAIRMAN 

No X 

Date: j 1?1JhV , 

If yes, OSSRC Meeting No.: .: ______ _ 



• 

• Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-l-102 
Revision 4 

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
iulet and outlet screens. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for consIruction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoction(s) of affected SSC: NUHOMS-24P iliYtech Horizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE' s requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-<:ase postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accidenl 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure consIructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4, 3.6. 4.2,4.3, 5.1,7.3,7.4,8.1 , and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive instaIlation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the inlet and outlet screens design change. The subject activity added securityibird screens on the 
inlet and outlet vents. The intent of this design change is to reduce the amount of debris within the HSM and help 
maintain security within the ISFSI. The design change added angle frames, an intrusion screen, and an insect screen to 
the inlet and outlet openings. The securityibird screens include a 16 x 16 SS mesh insect screen separated from a I" 
xl/S" bar grating securityibird screen by at least 112". The effect of the screens on the air flow through the HSM is that 
the DSC shell temperature will increase slightly. As determined in calculation BGEOOl.0409, the increase will range 
from 0.3°F to 2.soF for all ambient temperatures. The temperature increase will have negligible impact on the HSM 
concrete and fuel cladding temperatures (Concrete normal temperature will increase from 150°F to 153°F, and the off
normal temperature will increase from 194°F to 197°F. Per ACI 349-90, the normal allowable temperature is 200°F, 
and the off-normal allowable temperature is 350°F. For fuel cladding, normal temperature will increase from 618°F to 
621°F, and the off-normal temperature will increase from 732°F to 735°F. Per calculation BGEOOl.0403, the normal 
allowable and the off-normal allowable temperature is 1058°F). Based on this information. the subject design change 
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function . Therefore, this design change has no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of this 
activity. One accident scenario involves the complete and total blockage of the one air inlet and two air outlets for one 
HSM for a period of 48 hours, which would result in increased heating of the DSC and HSM due to loss of natural 
convection cooling. The justification for one air inlet and two air outlets can be found in the Pacific Nuclear Fuel 
Services calculation BGEOOl.0407. In addition, each HSM is monitored by security cameras, which looks at the inlets 
and outlets for any blockage. Any detected debris is removed by qualified site personnel. In addition, ISFSI TS 3/4.4.1 
requires, as a minimum, an inspection of the inlets and outlets every 24 hours to ensure that are free of obstructions 
when there is fuel in the HSM. The addition of the screens will affect the air flow through the HSM in that the DSC 
shell temperature will increase slightly. As determined in calculation BGEOOl.0409, the increase will range from O.3°F 
to 2.soF for all ambient temperatures. The temperature increase will have negligible impact on the HSM concrete and 
fuel cladding temperatures. This will not increase the probability of complete and total blockage, however, in that the 
design features as mentioned above, in addition to an ISFSI perimeter fence and the separation of the air inlet from the 
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from the air outlets, will ensure that the probability of occurrence of this accident previously evaluated in the SAR will 
not be increased as a result of this activity. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, the blockage of air inlets and outlets accident scenario is not affected by this activity, and as such, the 
consequences of the accident as described in ISFSI USAR Section S.2.7.3 would not be increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added securitylbird screens on the iulet and outlet vents. The intent of this 
design change is to reduce the amount of debris within the HSM and help maintain security within the ISFSI. The 
design change added angle frames, an intrusion screen, and an insect screen to the inlet and outlet openings. The 
securitylbird screens include a 16 x 16 SS mesh insect screen separated from a I" xl/S" bar grating securitylbird screen 
by at least 112". The effect of the screens on the air flow through the HSM is that the DSC shell temperature will 
increase slightly. As determined in calculation BGEOOl.0409, the increase will range from O.3°F to 2.5°F for all 
ambient temperatures. The temperature increase will have negligible impact on the HSM concrete and fuel cladding 
temperatures. Based on this information, the subject design change will not affect the form, fit or function of the HSM, 
is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform 
it's intended design fimction. Therefore, this design change has no detrimental impact on equipment important to saIety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of saIety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of saIety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of saIety is not reduced 

3/4.4 This technical specification addresses the maximum allowable temperature rise from the HSM iulet to the 
HSM outlets. The USAR surveillance requirement requires that each HSM be visually inspected every 24 
hours to verifY that the air inlet and outlets are free from obstructions when there is fuel in the HSM. The 
technical specification also allows temporary forced ventilation should the maximum allowable 
temperature rise be exceeded. The blockage of the air inlet and outlets accident scenario is not afIected by 
this activity. As such, this proposed activity will not reduce this margin of saIety. 

After a thorough review, it was concluded that this activity would reduce the margin of saIety as defined in the basis for 
any ISFSI Technical Specification. 
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A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
inlet and outlet screens design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The inlet and outlet screens design change does not adversely afIect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the resnlt of this proposed activity. The proposed 
activity does not afIect the environmental conditions of the ISFSI. 

s~iii •• iY;~.~taP~H;limVlij~jibft~til'Vliriii~w)i···· 
Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particnlar safety evaluation addresses a design change to the HSM (Horizontal Storage Modnle) 
inlet and outlet screens. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on Jnly 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI docmnentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not resnit in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
cask restraint. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Transfer Cask (TC) - the TC is a staiuless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the D SC' s. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM bas been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and toroado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the cask restraint design change. The subject activity replaced the cask restraint eyebolt and 
modified the HSM block out for the TC restraint. The block outs were changed from 9" tall trapezoids to 7-7/8" tall 
triangles. The eyebolts were changed from 2" diameter ASTM A489 with a rated capacity of 26,000 Ibs. to a 1-1/2" 
diameter turnbuckle eye with ajam nut with a safe working load of 21,400 Ibs. and a safety factor of 5 to the ultimate 
load. The length of the embedded rod was reduced from 36" to 23" (This change in embedment length met the 
requirements of ACI 349-90, Appendix B - Steel Embedments). In addition. Calculation BGEOOl.0220, HSM Cask 
Restraint, confirmed the adequacy of this design change. The intent of the design change was to correct a clearance 
problem with the TC / HSM restraint. Based on this information, the subject design change will not affect the form, fit 
or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability 
of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Ma1function: 

The consequences of a malfunction of equipment important to safety previously evaluated in the 8AR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the U8AR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the 8AR will not be increased as the result of the 
activity. None of the accident scenarios involve the HSM cask restraint. 

NO May the consequences of an accident previously evaluated in the 8AR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the 8AR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity replaced the cask restraint eyebolt and modified the HSM block out for the TC 
restraint. The block outs were changed from 9" tall trapezoids to 7-718" tall triangles. The eyebolts were changed from 
2" diameter ASTM A-489 with a raled capacity of 26,000 lbs. to a 1-lIr diameter turnbuckle eye with ajam nut with a 
safe worlting load of 21,400 lbs. and a safety factor of 5 to the ultimate load. The length of the embedded rod was 
reduced from 36" 10 23" (This change in embedment length met the reqnirements of ACI 349-90, Appendix B - Steel 
Embedments). In addition, Calculation BGEOO1.0220, HSM Cask Restraint, confirmed the adequacy of this design 
change. The intent of the design change was to correct a clearance problem with the TC / HSM restraint. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structuraI integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded thaI this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
cask restraint design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The cask restraint design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyiewed environmental impact: 

A significant W\reviewed environmental impact will not occur as the result oflhis proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
cask restraint. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to !be issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to !be original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSr Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CPR 50.59 and 10 CPR 72.48 Safety Evaluations 

NO Involve an urueviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Eyaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. RemeniU~ Department: NED-CEU 42-01-04 Date: //- 727 
PRINTED ANDSIGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 
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Work Group: NFM 

Disapproved Disapproved 

Date ---.14U+-,{ ''''''.3'-1-/+-11+-____ _ 
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If yes, OSSRC Meeting No.: .:. ______ _ 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
slab edge bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P lli!!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
LiIling Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side waIls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design hasis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths reqnired exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occnrrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occnrrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

The probability of occnrrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no malfunctions of the HSM which are described or evaluated in the USAR as a 
result of the slab edge bars design change. The subject activity allowed the slab edge bars to be placed on either side of 
the #10 main bars to maintain 2" minimum cover. This design change simplified the construction of the HSM. It meets 
the minimum concrete slab cover requirements of ACI 318-89, section 7.7.1, which states that reinforcing bars NO.6 
through No. 18 that reinforce concrete exposed to the earth or weather require a minimum concrete cover of 2 inches. 
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structoral integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity allowed the slab edge bars to be placed on either side of the #10 main bars to 
maintain 2" minimum cover. This design change simplified the construction of the HSM. It meets the minimum 
concrete slab cover requirements of ACI 318-89, section 7.7.1, which states that reinIorcing bars NO.6 through No. 18 
that reinIorce concrete exposed to the earth or weather require a minimum concrete cover of 2 inches. Based on this 
inIormation, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new ma1function not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
slab edge bars design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The slab edge bars design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
slab edge bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probabili ty of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Envirorunentallmpact? 

Prepared by: J. E. Remeniuk~~ Department: NEO-CEU 42-0\-04 Date: //-227 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
welded wire fabric. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structnre constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the coucrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Malfunction: 

The probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will 
not be increased as the result oflhis activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no malfunctions of the HSM which are described or evaluated in the USAR as a 
result of the welded wire fabric design change. The subject activity allowed the use of an alternate wire mesh CWWF 
6x6-DIOxDlO deformed bar) instead of the original mesh wire CWWF 6x6-WIOxWlO) called out in the plan views of 
the roof vent cover. This design change was incorporated because the alternate wire mesh has better bend characteristics 
and is more easily obtained. Per ACI 439.4R (Steel Reinforcement - Physical Properties and U.S. Availability), both 
wire meshes have the same reinforcing characteristics for the concrete. Based on lhis information, the subject design 
change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change 
has no detrimental impact on eqnipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of eqnipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no malfunctions of the HSM which are 
described or evaluated in the USAR as a result oflhis proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or rnalfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a rnalfunction of a different type than any previously evaluated in the SAR be created? 

Possibility ofNcw Malfunction: 

The possibility of a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result ofthis activity. The subject activity allowed the use of an alternate wire mesh (WWF 6x6-DI0xDlO deformed bar) 
instead of the original mesh wire (WWF 6x6-WI0xW(0) called out in the plan views of the roof vent cover. This design 
change was incorporated because the alternate wire mesh has better bend characteristics and is more easily obtained. Per 
ACI 439.4R (Steel Reinforcement - Physical Properties and U.S. Availability), both wire meshes have the same 
reinforcing characteristics for the concrete. Based on this information, the subject design change will not affect the form, 
fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the 
ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety, and will not create the possibility of a new rnalfunction not previously evaluated in the 
S}\Fl . 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for ~O.~9 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
welded wire fabric design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The welded wire fabric design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
welded wire fabric. 

He ...... for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (lJEI) 



l. Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 

EN-I-102 
Revision 4 

NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOB for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoctioo(s) of affected SSC: NUHOMS-24P ililltech l!2rizontal Modular §ystem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask erC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the poblic at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas offlexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISIISI USAR Revisioa No.: 5 

ISIISI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4. 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no malfunctions of the HSM which are described or evaluated in the USAR as a 
result of the IOCC46 bar rotation design change. The subject activity allows an alternative 180 degree rotation of the 
10CC46 reinforcing bar so that the 45 degree bends are located over the wall concrete sections. The change made to 
simplify construction. and the area of steel reinforcement remains the same. Based on this information. the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. The design change made to simplify construction, and the area of steel reinforcement remains the same. None 
of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity allows an alternative ISO degree rotation of the IOCC46 reinforcing bar so 
that the 45 degree bends are located over the wall concrete sections. The change made to simplifY constmction, and tbe 
area of steel reinforcement remains the same. Based on this information, the subject design change wi.ll not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability oftbe HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on eqnipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Comnlete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Techuical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Comnlete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC46 bar rotation design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The IOCC46 bar rotation design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or ma1function of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occnpational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Functlon(s) of affected sse: NUHOMS-24P iliYtech Horizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front waIls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The finaI solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3 .6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or maJfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a maJfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible maJfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC47 bar splice length design change. The subject activity allowed the lOCC47 splice length 
to be reduced by 12". if required, to provide the 2" minimum concrete cover. In addition, the excess length of the bar 
splices were removed to ease construction congestion. It meets the minimum concrete slab cover requirements of ACI 
318-89, which states that reinforcing bars NO.6 through No. 18 that reinforce concrete exposed to the earth or weather 
require a minimum concrete cover of 2 inches. It also meets the ACI 318-89 splice requirements for reinforcing steel. 
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a maJfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a maJfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN·J·102 
Revision 4 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity allowed the lOCC47 splice length to be reduced by 12", ifrequired, to provide 
the 2" minimum concrete cover. In addition, the excess length of the bar splices were removed to ease construction 
congestion. It meets the minimum concrete slab cover requirements of ACI 318-89, which states that reinforcing bars 
NO.6 through No. 18 that reinforce concrete exposed to the earth or weather reqnire a minimum concrete cover of 2 
inches. It also meets the ACI 318·89 splice reqnirements for reinforcing steel. Based on this information, the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety, and will not create the possibility of a new 
malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical SpeCifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
I OCC4 7 bar splice Jength design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The IOCC47 bar splice length design change does not adversely affect the operation 
or the associated occupational exposures as described in ISFSI USAR Table 7.4·1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental imoact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSl documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEl) 
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Based on the attached discussion, does this activity: 

Applicable to to CFR 50.59 and 10 CFR 72.48 Safety Eyaluations 

NO Involve an unreviewed safely question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant U 'ewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. Tbe system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. Tbe rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the IOCC47 bar rotation design change. The subject activity allows an alternative 90 degree rotation of the 
IOCC47 reinforcing bar to simplify construction, while the area of steel reinforcement remains the same. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it' s intended design 
function. Therefore, this design change bas no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. 'l1Ie possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

'l1Ie possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. 'l1Ie subject activity allows an alternative 90 degree rotation of the I OCC4 7 reinforcing bar to 
simpli1'y construction, while the area of steel reinforcement remains the same. Based on this information, the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change bas no detrimental impact on equipment important to safety, and will not create the possibility of a new 
malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC47 bar rotation design change. BGE approved this design change for construction prior to the issuance of the 
ISFSllicense in November, 1992. The IOCC47 bar rotation design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental imoact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. nus particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: nus design change was fully evaluated aodjustified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior 10 the issuance of the ISFSI license in November, 1992. nus design change was included in 
a document which was submitted 10 the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had nOI been previously reviewed by the 
NRC. nus safety evaluation was performed because the NRC has nol reviewed that submittal. 

Activity Summary: After a thorough aod inlense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accidenl or malfunction of a differenllype than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Based on the aj:IaChed discussion, does this activity: 

Applicable to 10 CFR SO.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARlUSAR7 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Uoreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safely evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted tO !HE NRC on July 16, 1992, which provided !he first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of !he NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into !he HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas !he front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (defonned or smooth) placed in forms which interact with !he wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the fonn of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep !he rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or rnalfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a rnalfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a rnalfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive iustallation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible rnalfunctions of the HSM which are described or evaluated in the USAR 
as a result of the lOCC46 bar bend design change. The subject activity allows the IOCC46 reinforcing bar to be bent to 
clear IOCC7 dowels or cut and spliced to lOCC7 dowels. if required for installation. It meets the ACI 318-89 bend and 
splice requirements for reinforcing steel. The change was made to simplify construction. and the area of steel 
reinforcement remains the same. Based on this information, the subject design change will not affect the fonn, fit or 
function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of 
the HSM to perform it's intended design function . Therefore, this design change has no detrimental impact on 
equipment important to safety. 

NO May the consequences of a rnalfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a rnalfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible rnalfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 



• 
I 

Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-l-102 
Revision 4 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity allows the IOCC46 reinforcing bar to be bent to clear IOCC7 dowels or cut 
and spliced to IOCC7 dowels, if required for instaIlation. It meets the ACI 318-89 bend and splice requirements for 
reinforcing steel. The change was made to simplify construction, and the area of steel reinforcement remains the same. 
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structuraI integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defmed in the basis for any ISFSI Techuical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Techuical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Techuical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC46 bar bend design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The 10CC46 bar bend design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyiewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSJ. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the tim revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CPR 50.59 and lO CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safely question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CPR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unrcviewed Environmental Impact? 

Prepared by: J. E. Remeni~ Department: NED-CEU 42-01-04 Date: //- 7- 2Z 
PRINTED AND SIG ATU 

YES Is a special review required by groups other than the group to which the Preparer belongs? 
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Work Group: Licensing 
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Work Group: PES 
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Jfyes. OSSRC Meeting No.:; ______ _ 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and jnstified by Pacific Nnclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front waIls are three and one half feet thick. There are two foot 
thick interior waIls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design hasis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rehar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rehar is also used for crack control, which is typically placed near 
the face of the concrete. Rehar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rehar needed to provide a sufficient 
bond to keep the rehar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths reqnired exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I . The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shieldiog and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the 10CC7 bar location design change. The subject activity revised the location of the 10CC7 reinforcing 
bars in corners at elevation 114'-0". This change made to simplify HSM construction and does not affect the HSM 
design. The design of reinforcement placement is typically flexible, in that field construction changes can usually be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based 00 this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result nf this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity revised the location of the IOCC7 reinforcing bars in corners at elevation 
114' .{)". This change made to simplify HSM construction and does not affect the HSM design. The design of 
reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. The 
important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change bas no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for SO.S9 and 72.48: 

3. The margin of safety as defined iri the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 71.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC7 bar location design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The IOCC7 bar location design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental imoact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough aod intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Aoolicable to 10 CPR 50.59 and 10 CPR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CPR 72.48 Safety Evaluations 

NO 
NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Significant Unreviewed Environmental Impact? 

PreparedbY:.U~~~~~~~~~t---- Department: NED-CEU 42'{)1'{)4 Date: /./- 7· 27 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReasoD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for constrUction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the origiual SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previonsly reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

FuactioD(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular §ystem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additioual 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The fiual solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagoual shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagoual tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thennal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR RevisioD No.: 5 

ISFSI USAR Section. reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide sbielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM wbich are described or evaluated in the 
USAR as a result of the 10CC7 dowel length design change. The subject activity allowed the lOCC7 dowel to be cut 5' ± 
6" above elevation 114'.Q" to provide clearance for cask restraint and door frame embedments. The excess length of the 
dowel was removed to ease construction congestion in the front waIl. The lOCC46 bar splices will provide the required 
load transfer mechanism to prevent cracking in the front face and satisfactorily transfer all loads. These changes meet 
the requirements of ACI 349-90 as described in Sections 7 and 12. Based on this information, the subject design change 
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM wbich are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity allowed the lOCC7 dowel to be cut 5' ± 6" above elevation 114'-0" to provide 
clearance for cask restraint and door frame embedments. The excess length of the dowel was removed to ease 
construction congestion in the front wall. The 10CC46 bar splices will provide the required load transfer mechanism to 
prevent cracking in !be front face and satisfactorily transfer all loads. Based on this information, !be subject design 
change will not affect !be form, fit or function of the HSM, is not detrimental to !be structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change 
bas no detrimental impact on equipment important to safety, and will not create the possibility of a new malfunction not 
previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
10CC7 dowel length design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The 10CC7 dowel length design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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ProJlClled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeni~ Department: NED-CEU 42-{)1-{)4 Date: //-7- Ji1Z 
PRINTED AND SIGNAT 

YES Is a special review reqnired by groups other than the group to which the Preparer belongs? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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l, The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased, 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive insta1lation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the 8CC13 bar replacement design change. The subject activity changed the location of the 
reinforcing bars for the roof plan at elevation 129'+0 for the phase IA north side only, and the 8CC\3 bars on top were 
replaced with 8CCl \3 and 8CC213 bars. The design of reinforcement placement is typically flexible so that field 
construction changes can be accommodated. This design change was necessary to clarifY the bar placement 
reqnirements. The steel reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, 
the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural 
integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. 
Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a ma1function of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reioforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. 'The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the location of the reinforcing bars for the roof plan at elevation 
129'~ for the phase IA north side only, and the 8CCI3 bars on top were replaced with 8CCI13 and 8CC213 bars. The 
design of reinforcement placement is typically flexible so that field construction changes can be accommodated. This 
design change was necessary to clarifY the bar placcment requirements. 'The steel reinforcement ratio was satisfied and 
all ACI requirements were met. Based on this information, the subject design change will not affect the form, fit or 
function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of 
the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a resnlt 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the hasis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a resnlt of this proposed activity. The activity provided a 
8CC13 bar replacement design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The SCCl3 bar replacement design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyiewed environmental impact: 

A significant unreviewed environmental impact will not occur as the resnlt of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Scrvices and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. TIlis design change was included in 
a docwnent which was submitted to the NRC on July 16, 1992, wbich provided tbe first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not boen previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the 8AR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 



•• Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR SO.S9 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpccificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

EN·I-102 
Revision 4 
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Pl'OJMl'Ild Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992: This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Scrvices and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P ililltech H2rizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask erC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provideS the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is couservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISl"S1 USAR Revision No.: 5 

ISl"S1 USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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L The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased, 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity, The NUHOM5-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel, The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the additional #7 bars design change, The subject activity added additional #7 Usbars to the front 
edge of the roof. It was incorporated to satisfy the required steel reinforcing ratio of the concrete. since the original 
design bad an inadequate number of bars in this area. Based on this information, the subject design change will not 
affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change bas no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 

. described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM, 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. 'The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added additional #7 U-bars to the front edge of the roof. It was incorporated to 
satisfy the Rquired steel reinforcing ratio of the concrete, since the original design had an inadequate number of bars. 
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

'The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion ofwby the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affecled by this activity. 

Complete for 72.48; 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant inc,!,," in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
additional #7 bars design change. BGE approved this design change for construction prior 10 the issuance of the ISFSI 
license in November, 1992. The additional #7 bars design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed envirotunental impact? 

A significant unreviewe4 environmental impact: 

A significant unreviewed envirotunental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the envirolUllental conditions of the ISFSI. 
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Propo8ed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitnte an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitnte an Unreviewed Environmental Impact (VEl) 
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ATIACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSllicense in 
November, 1992, This particular safety evaluation addresses a design change to the minimum concrete cover for the 
HSM (Horizontal Storage Module) vertical outlet vent rebar. The subject activity provided an allowance for the 
minimum concrete cover for the vertical outlet vent rebar to be reduced from 2" to I", if necessary. This design change 
was incorporated due to the tight beod reqnired for the SCC13 rebar at each outlet vent. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P lli!!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nuteeh Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and !be NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to !be public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep !be rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when !be bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 6 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3, 7.4, S.I, and 8.2. 
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L The probability of occurrence or the consequences of an accident or malfunetion of equipment important to safety 
previously evaluated in the SAR is not increased, 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of inadiated fuel. The passive nature in itself provides a minimal probability 
for any malfunetion to occur. There are DO possible malfunetions of the HSM which are described or evaluated in the 
USAR as a result of the minimum concrete cover of the vertical outlet vent rebar design change. The subject activity 
provided an allowance for the minimum concrete cover for the vertical outlet vent rebar to be reduced from 2" to I", if 
necessary. This design change was incorporated due to the tight bend required for the 8CC 13 rebar at each outlet vent. 
The closed loop rebar details originally specified a minimum concrete cover of 2" on all outlet vent surfaces. The 
reduced concrete cover applies only to the roof vertical side of each outlet vent, which is not exposed to the weather. The 
details of this rebar configuration can be found in Section F-F of BGE Drawing No. S4-OS7-E. This clearly shows the 
vertical configuration of the rebar and the protection provided by the outlet vent overhang (IS", as shown in Section B-B 
ofBGE Drawing No. 84-OSI-E). Additional protection is provided via the intrusion and insect screens at the outlet. Per 
ACI 31S-89, section 7.7.I(c), concrete for waIls and slabs not exposed to weather or in contact with the ground will 
require a minimum concrete cover of 3/4" for rebar size no. II and smaller (8CC13 is rebar size DO. 8, which is in this 
category). Therefore, this design change to reduce the minimum concrete cover for the vertical outlet vent rebar only 
from 2" to I" does meet the minimum concrete cover requirements of ACI 318-89. In addition, the area of steel 
reinforcement remains the same, and all ACI requirements are met. Based on this information, the subject design 
change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function . Therefore, this design change 
has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences ofMaIfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. 'The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously C\'a1uated in the SAR be created? 

Possibilitv of New Ma!function: 

'The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity provided an allowance for the minimum concrete cover for the vertical outlet 
vent rebar to be reduced from 2" to I", if necessary. This design change was incorporated due to the tight bend reqnired 
for the 8CC13 rebar at each outlet vent. The closed loop rebar details originally specified a minimum concrete cover of 
2" on all outlet vent surfaces. The reduced concrete cover applies only to the roof vertical side of each outlet vent., which 
is not exposed to the weather. The details of this rebar confignration can be found in Section F-F of BGE Drawing No. 
84-087 -E. This clearly shows the vertical confignration of the rebar and the protection provided by the outlet vent 
overhang (18", as shown in Section B-B ofBGE Drawing No. 84-081-E). Additional protection is provided via the 
intrusion and insect screens at the outlet. Per ACI 318-89, section 7.7. I(c), concrete for walls and slabs not exposed to 
weather or in contact with the ground will require a minimum concrete cover of 3/4" for rcbar size no. II and smaller 
(8CC13 is rebar size no. 8, which is in this category). Therefore, this design change to reduce the minimum concrete 
cover for the vertical outlet vent rebar only from 2" to I" does meet the minimum concrete cover requirements of ACI 
318-89. In addition, the area of steel reinforcement remains the same, and all ACI requirements are met. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

'The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safetv is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
minimum concrete cover of the vertical outlet vent rebar design change. BGE approved this design change for 
construction prior to the issuance of the ISFSI license in November, 1992. The minimum concrete cover of the vertical 
outlet vent rebar design change does not adversely affect the operation or the associated occupational exposures as 
described in USAR Table 7.4-1. 
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A significant unreviewed environmental impact will not occur as the resnlt of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 

$ijmiiilit&i ;mil~iNl.~i~~~1l.tIl1JiI~ ,i,,~aiitl:l~~W)' •..• ';;{,:,':'St .• ,·.·.·.·.·' •• /"i'· •• "?i;;·,,···;;·.·' •.. ,.,.·.'.·.,.,··i ··,'·.,·,.··.·,·, .• ii/·. ;:;.";.;i'.·'·.· ......•. , •. , .. " .. , .. ,.' . 
Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. 11lis particular safety evaluation addresses a design change to the minimum concrete cover for the 
HSM (Horizontal Storage Module) vertical outlet vent rebar. The subject activity provided an allowance for the 
minimum concrete cover for the vertical outlet vent rebar to be reduced from 2" to I", if necessary. 11lis design change 
was incorporated due to the tight bend reqnired for the 8CCl3 rebar at each outlet vent. 

Reason for Activity: 11lis design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November. 1992. This design change was included in 
a document which was submitted to the NRC on July 16. 1992. which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. 11lis safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not resnlt in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR SO.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Propoted Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSllicense in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Functlon(s) of affected SSC: NUHOMS-24P <N!!tech HQrizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel nntil approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFS[ site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structnre constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of Dexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass nndemeath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. TIle probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCCI carriage bar addition design change. The subject activity adds IOCCI bars to act as 
carriage bars under the SCCl3 temperature steel in the roof slab. The sole purpose of these carriage bars is to support 
the reinforcing bars that will be used to help minimize the shrinkage of the roof concrete. The carriage bars help ensure 
that the temperature steel concrete cover will be consistently met throughout the roof. The steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information. the subject design change will not affect the 
form. fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perfonn it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity adds lOCC 1 bars to act as carriage bars under the 8CC 13 temperature steel in 
the roof slab. The sole purpose of these carriage bars is to support the reinforcing bars that will be used to help minimize 
the shrinkage of the roof concrete. The carriage bars help ensure that the temperature steel concrete cover will be 
consistently met throughout the roof. The steel reinforcement ratio was satisfied and all ACI requirements were met. 
Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occuoational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
lOCCI carriage bar addition design change. BGE approved this design change for construction prior to the issuance of 
the ISFSllicense in November, 1992. The IOCCI carriage bar addition design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unrevieWed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Re_ for Activity: This design change was fully evaluated aod justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR aod 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant UDreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Scrvices and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonncd because the NRC has not reviewed that submittal. 

hllCtioII(s) cl affected sse: NUHOMS-24P iliYtech HQrizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
clthe NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC7 bar dimensional design change. The subject activity deleted the 3" and 9" location 
dimensions for dowels IOCC7 for phases IA and 1B only. This change was made to assure the correct reinforcing bar 
spacing is met. The location of the construction joint is permitted to float +/- 6" and dimensioning the bars from the 
joint does not ensure the required bar spacing of 12". Deleting the 3" and 9" dimensions clarifies the drawing 
requirements. This change made to simplify HSM construction and does not affect the HSM design. The design of 
reinforcement placement is typically flexible, in that field construction changes can usnally be accommodated. The 
important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity deleted the 3" and 9" location dimensions for dowels 10CC7 for phases lA 
and IB only. This change was made to assure the correct reinforcing bar spacing is met. The location of the construction 
joint is permitted to float +/- 6" and dimensioning the bars from the joint does not ensure the required bar spacing of 
12". Deleting the 3" and 9" dimensions clarifies the drawing requirements. This change made to simplify HSM 
construction and does not affect the HSM design. The design of reinforcement placement is typically flexible, in that 
field construction changes can usually be accommodated. The important element in reinforcement design is to ensure 
the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change bas no detrimental impact 
on equipment important to safety, and will not create the possibility of a new ntaIfunction not previously evaluated in the 
SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility nf an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity wonld not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
10CC7 bar dimensional design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license iii November, 1992. The IOCC7 bar dimensional design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuoa lor Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or maJfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not· create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

ApoJicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specificatlons/License Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: 1. E. Remeni~c.4& ,Department: NED-CEU 42~1-04 Date: //0 Z. 2Z 
PRINTED E AND SIGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: P 

SIG REIDA 

Disapproved 

Resp. Indv.: R H. Beall 
Work Group: NFM 

~~fJ;!/1lv 
C Approvea--:::, Disapproved 

Date ____ l1//-/.4.L13>!..L1'l....,7L-___ _ 

Signature:~. ~ 
GS-TES, or PE-PDSU 

MI Gt-IA . 6-p. HA-r--IIU::" 
Date 1\-14-'11 

The POSRC has reviewed this evaluation according to NS-2-101. 

POSRC Meeting No.: 9 7- 13 <9 Date: _~/.'-''2 ... ....: . .L./_,_3'-''Z'--___ _ 

Recommend Recommend 
Approval b LDisapproval __ _ 

Approved ~ Disapproved __ _ 

The OSSRC has reviewed this evaluation according to NS-2-IOO. 

No b 
Date: d $r; if , 

Yes __ _ 

If yes, OSSRC Meeting No.: ______ _ 
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Proposed Activit)': To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ltelllOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGB for construction prior to the issuance or the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

FuDction(s) of affected sse: NUHOMS-24P iliYtech H2rizontal Modular §ystem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE' s requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thiele, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR ltevision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4, 8.1, 8.2, and Appendix A - Drawings. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the additional reinforcing steel design change. The subject activity added reinforcing steel to the roof at 
exposed edges and adjacent to vents to meet maximum spacing requirements as defined in ACI-349, Nuclear Safety 
Structures Code. The original design had an inadequate number of bars as discovered during the NRC review of the 
original SAR submittal. This design change ensured the steel reinforcement ratio was satisfied and all ACI requirements 
were met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is 
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Ma1function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR win not be created as a 
result of this activity. The subject activity added reinforcing steel to the roof at exposed edges and adjacent to vents to 
meet maximum spacing requirements as defined in ACI-349, Nuclear Safety Structures Code. The original design had 
an inadequate number of bars as discovered during the NRC review of the original SAR submittal. This design change 
ensured the stee\ reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the 
subject design change win not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of 
the HSM, and win not adversely affect the ability of the HSM to perform it's intended design function . Therefore, this 
design change bas no detrimental impact on equipment important to safety, and win not create the possibility of a new 
malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why tbe margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
additional reinforcing steel design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The additional reinforcing steel design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyiewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSIlicense in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforCing bars. 

ReaJOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docwnent which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design docwnents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATIACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificatiooslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CfR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

.L.1~~~~F.!:~~~~:----- Department: NED-CEU 42-01-04 Date: I/. 7- 27 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind. : G. Tesfaye 
Work Group: Licensing 

<fpproved ) 

Signature: ~a,--

Resp. Indv.: C. J. Dobry 
Work Group: PES 

Disapproved 

INDEPENDENT REVIEWER 

Date If /t3/r 7 
The POSRC has reviewed this evaluation according to NS-2-101. 

Resp. Indv.: R. H. Beall 
Work Group: NFM 

~fit1:~7 
Disapproved 
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Signature~~ 
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Proposed Activity: To evaIuate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaIuation addresses a design change to the 8SM (Horizont:il Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaIuated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the origin:il SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaIuation was performed because the NRC has not reviewed that submittaI. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech 80rizont:il Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra TechnOlogies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) 80rizont:il Storage Module (HSM). A detailed description of each of these components is 
contained in !be USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaIuation. 

NUHOMS-24P - the CaIvert Cliffs license aIlows construction and operation ofa tot:il of 120 8SM's, which can house 
2880 fuel assemblies. These modules can be built increment:illy, as needed, to match BGE's requirements for addition:il 
storage. There are currently 48 8SM's constructed, which will aIlow for the continued generation and storage of spent 
fuel until approximately 2004. Each 8SM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the 8SM for interim storage. 

80rizont:il Storage Module (HSM) - each 8SM is a reinforced, concrete structure constructed in place at the ISFSI site. 
CaIvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side waIls and roof are three feet thick, whereas the front waIls are three and one half feet thick. There are two foot 
thick interior waIls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The fin:il solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagon:il shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagon:il tension and shear. Rebar is aIso used for crack control, which is typicaIly placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spir:il wrapping, and 
wire mesh for shrinkage and therm:il expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 1, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,1.3,1.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the reinforcing steel installation design change. The subject activity ensured the front face of the 
HSM's were adequately reinforced by placing the reinforcing at the minimum concrete cover location. This change was 
made to simplify HSM construction, in that the design of reinforcement placement is typically flexible and most field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the stroctora1 integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible ma1functions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity ensured the front face of the HSM's were adequately reinforced by placing the 
reinforcing at the minimum concrete cover location. This change was made to simplify HSM construction, in that the 
design of reinforcement placement is typically flexible and most field construction changes can usually be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

ComPlete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical SpeCifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
reinforcing steel installation design change. BGE approved this design change for construction prior to the issuance of 
the ISFSIlicense in November, 1992. The reinforcing steel installation design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant vnreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Re.- for Activity: This design change was fully evaluated aod justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISPSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReIUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P iliYtech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE' s requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side waIls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rehar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is oot increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the N3 bar added for crack control design change. The subject activity added an additional #8 bar to 
reinforce the comer between the top of the foundation mat and underside of access sleeve for the IA unit only. This 
change was made to provide required crack control since the IOCC47 installed with a 45 degree bend turned outward did 
not provide the required crack control. The #8 bar was therefore added to reinforce the comer. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the resnit of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a resuit of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in tbe SAR is not created. 

NO May tbe possibility of a malfunction of a different type than any previously evaluated in tbe SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in tbe SAR will not be created as a 
result of this activity. The subject activity added an additional #8 bar to reinforce tbe corner between tbe top oftbe 
foundation mat and underside of access sleeve for tbe lA unit only. This change was made to provide reqnired crack 
control since the IOCC47 installed witb a 45 degree bend turned outward did not provide tbe reqnired crack control. The 
#8 bar was therefore added to reinforce tbe corner. Based on this information, tbe subject design change will not affect 
the form, fit or function oftbe HSM, is not detrimental to tbe structural integrity oftbe HSM, and will not adversely 
affect tbe ability oftbe HSM to perform it's intended design function. Therefore, this design change has no detrimental 
impact on eqnipment important to safety, and will not create tbe possibility of a new malfunction not previously 
evaluated in the SAR. 

NO May tbe possibility of an accident of a different type than any previously evaluated in tbe SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in tbe SAR will not be created as a result 
of this proposed activity. After a tborough and intense review, it was concluded !bat this activity would not create tbe 
possibility of a new accident not previously evaluated in tbe SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in tbe basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in tbe basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why tbe margin of safety is not reduced 

None oftbe Technical Specifications nor tbe Bases are affected by this activity. 

Complete for 72.48: 

NO Will tbe proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
#8 bar added for crack control design change. BGE approved this design change for construction prior to tbe issuance of 
tbe ISFSI license in November, 1992. The #8 bar added for crack control design change does not adversely affect tbe 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as tbe result of this proposed activity. The proposed 
activity does not affect tbe environmental conditions oftbe ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision 10 the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does nol constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unrcviewed Environmental Impact (UEI) 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reiuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC, This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies, The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system, The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BOE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six, 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading, The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times, Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design hasis tornadoes and toruado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear, Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete, Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete, 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1. 3, 4, 5, 7, and 8, The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8,1, and 8.2, 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the #5 bars added for crack control design change. The subject activity added additional #5 
reinforcing bars 5CC69 to the HSM face to provide the required crack control. Although cracking can not be expected to 
be eliminated, it is generally more desirable to have many fine hair cracks than a few wide cracks. Thus crack control is 
a matter of controlling the distribution and size of cracks rather than eliminating them. To control cracking, it is better 
to use several smaller bars at moderate spacing than larger bars of equivalent area. This change added 48 #5 bars, which 
should provide good crack control. ACI 318-89, section 10.6 provides crack control provisions for beams and one way 
slabs. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the stroctural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 



-------------------

Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-l-102 
Revision 4 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added additional #5 reinforcing bars 5CC69 to the HSM face to provide the 
reqnired crack control. Although cracking can not be expected to be eliminated, it is generally more desirable to have 
many fine hair cracks than a few wide cracks. Thus crack control is a matter of controlling the distributiou and size of 
cracks rather than eliminating them. To control cracking, it is better to use several smaller bars at moderate spacing 
than larger bars nf equivalent area. This change added 48 #5 bars, which should provide good crack control. ACI 318-
89, section 10.6 provides crack control provisions for beams and one way slabs. Based on this information, the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perIonn it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety, and will not create the possibility of a new 
malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
nfthis proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
#5 bars added for crack control design change. BGE approved this design change for construction prior to the issuance 
of the ISFSI license in November, 1992. The #5 bars added for crack control design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitnte an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitnte an Unreviewed Enviroumental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 SafetY Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the TeclulicaJ Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask <Tc); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and toroado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thenna! expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebarfrom being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4, 8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-Z4P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a miuimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the 7CC64 through 7C68 bar locations design change. The subject activity defined the location of 
bars 7CC64 through 7CC68 since the bar locations were not completely specified on the design drawings. The change 
was made to simplify construction, and the area of steel reinforcement remains the same. Based on this information, the 
subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of 
the HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety . . 
NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 

increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity defined the location of bars 7CC64 through 7CC68 since the bar locations 
were not completely specified on the design drawings. The change was made to simplify construction, and the area of 
steel reinforcement remains the same. Based on this information, the subject design change will not affect the form, fit 
or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability 
of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
7CC64 through 7C68 bar locations design change. BGE approved this design change for construction prior to the 
issuance of the ISFSI license in November, 1992. The 7CC64 through 7C68 bar locations design change does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReIlllOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docmuent which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design docmuents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Propelled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was subntitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that subntittal. 

Fuction(s) 01 affected SSC: NUHOMS-24P <Nl!tech H2rizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engioeers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask erC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado ntissiles. 

Reinforcing Steel (Rebar) - steel bars (defonned or smooth) placed in fonns which interact with the wet concrete ntix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is nsed. The rehar is also placed in areas of flexure and shear. Some of the rehar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are nsed to resist diagonal tension and shear. Rebar is also nsed for crack control, which is typically placed near 
the face of the concrete. Rehar is available in a number of sizes, as well as in the fonn of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are nsed when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR SeeliOD. reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I . The probability of occurrence or the consequences of an accident or ma1function of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a ma1function of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv ofMa!function: 

The probability of occurrence of a ma1function of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totaJly passive instaJlation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any maJfunction to occur. There are no possible maJfunctions of the HSM which are described or evaluated in the 
USAR as a result of the SCCl3 bar clearance distance design change. The subject activity reduced the clear distance 
between SCCl3 bars and the vent structure from 2" (typ) to I" (min). The minimum clear distance was invoked to allow 
for bar fabrication cut and bend tolerance. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
Slated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a rnalfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity reduced the clear distance between SCC13 bars and the vent structure from 2" 
(typ) to I" (min). The minimum clear distance was invoked to allow for bar fabrication cut and bend tolerance. The 
design of reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. 
The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the fonn, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.4S: 

3. The margin ofsafety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
8CC13 bar clearance distance design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The SCC 13 bar clearance distance design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoeed ActIvity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSllicense in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR aod 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough aod intense review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or maJfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a cbange in the Technical Specifications/License Conditions or Bases? 
NO Require a cbange or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

JIlInction(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cli1fs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Seetioal reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4, 3.6,4.2,4.3,5.1, 7.3, 7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the 6CCSS through lOCC55 bar size design change. The subject activity changes the bar size from 
6CCSS to IOCCS5 on the cut sheets only (bill of materials). This corrected an error on the bar cut and bend listing. The 
bar size was correctly specified on the layout drawing. (Note: Although this safety evaluation addresses the change of 
rebar from 6CCSS to IOCC55, another safety evaluation SEOOI06 addresses the deletion of lOCCS5 from the cut 
sheets.) Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity or the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions ofth. HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changes the bar size from 6CC55 to lOCC55 on the cut sheets only (bill of 
materials). This corrected an error on the bar cut and bend listing. The bar size was correctly specified on the layout 
drawing. (Note: Although this safety evaluation addresses the change of rebar from 6CC55 to IOCC55, another safety 
evaluation SEOOI06 addresses the deletion of IOCC55 from the cut sheets.) Based on this ioformation, the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety, and will not create the possibility of a new 
malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a resnlt 
of this proposed activity. After a thorough and intense review, it was concluded that this activity wonld not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72,48: 

3. The margin of safety as defined in the basis for any ISFSI Tcchnical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
6CC55 through 10CC55 bar size design change. BGE approved this design change for coustruction prior to the issuance 
of the ISFSI license in November, 1992. The 6CC55 through lOCC55 bar size design change does not adversely affect 
the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4·1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reasoa for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance nf the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of eqnipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applieable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecifieationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

I'Jepared by: J. E. Remcniuk~e-4 g Department: NEP-CEU 42-01-04 Date: //' Z; 27 
P EDNAMEANDSIGNATURE • 

YES Is a special review required by groups other than the group to which the Preparer belongs? 
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~rov~ Disapproved 

Resp. Indv.: R. H. Beall 
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~~f#If) 
Disapproved 

Signatore: .fA &.wittE"'" Id ~;.....1.. 
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The OSSRC has reviewed this evaluation according to NS-2-100. 

Full OSSRC Conunitt~ required? 

Signature: ~~ 
SCHAIRMAN 

Yes__ N0-P-
Date:~ 

lfyes, OSSRC Meeting No.:, ______ _ 

Date /Z-,$ -J' 7 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuartCe of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, whicb provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that bad not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Functioo(s) of affected SSC: NUHOMS-24P ili!!tecb li2rizontal Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and eacb DSC contains 24 fuel assemblies. The fuel 
assemblies are tJansferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structore which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one halffeet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuua Shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 



• Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for 50,59 and 72,48: 

EN-I-102 
Revision 4 

1. The probability of occurrence or Ihe consequences of an accident or malfunction of equipment important to safety 
previously evaluated in Ihe SAR is not increased. 

NO May Ihe probability of occurrence of a malfunction of equipment important to safety previously evaluated in Ihe 
SAR he increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in Ihe SAR will 
not he increased as Ihe result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of Ihe HSM which are described or evaluated in Ihe 
USAR as a result of Ihe bars 9CC34 and IOCC55 deletion design change. The subject activity deleted rebar 9CC34 and 
lOCC55 on Ihe cut sheets only (bill of materials). The deletion of Ihe rebar occurred during the design review stage, thus 
Ihe final detail drawings were accurate. This design change was made to make the rebar cut and hend lists consistent 
with the detail drawings. It was determined during the design review stage that this reinforcement was not required. 
The important element in reioforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect Ihe ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR he 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not he 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in Ihe USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not he increased as Ihe result of the 
activity. None ofIhe accident sCenarios address the reinforcement of the HSM. 

NO May Ihe consequences of an accident previously evaluated in the SAR he increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not he increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, Ihere are no consequences to consider. 



-, 

I .. 
Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-I-I02 
Revision 4 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity deleted rebar 9CC34 and IOCC55 on the cut sheets only (bill of materials). 
The deletion of the rebar occurred during the design review stage, thus the final detail drawings were accurate. This 
design change was made to make the rebar cut and bend lists consistent with the detail drawings. It was determined 
during the design review stage that this reinforcement was not reqnired. The important element in reinforcement design 
is to ensure the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel 
reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the subject design 
change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change 
has no detrimental impact on equipment important to safety, and will not create the possibility of a new malfunction not 
previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a resnlt 
of this proposed activity. After a thorough and intense review, it was concluded that this activity wonld not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
bars 9CC34 and IOCC55 deletion design change. BGE approved this design change for construction prior to the 
issuance of the ISFSI license in November, 1992. The bars 9CC34 and IOCC55 deletion design change does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-I-I02 
Revision 4 

~"'jfY~;w;re;u'~~ffi p,!!9wij~:'\iiaalii"V~~X Wj~Br1\Wjj !;;Ii IH%w.{fanj\ iIi FhWWi1nWiI i{{ 

Propoaed Activity: To evaluate an ISFSI design change that oc:curred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

HellIOn for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was incloded in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an nnreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by:JJJ. E~ . ..ER~em~enliJiuk~~~~~~?::::-:-==:--_ Department: NED-CEU 42-01-04 Date: //. Z ;;7 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Rcsp. Indv.: C. J. Dobry 
Work Group: PES 

Resp. Indv.: R. H. Beall 
Work Group: NFM 
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Rcconunend Recommend 
Approval ( / Disapproval __ _ 

Approved_~_ Disapproved __ _ 

• .,...... ~c: &'> 
POSRC CHAIRMAN 

Signature: ~ ~ 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS·24P afutech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS·24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS·24P Topical Report. What follows is a brief description of the NUHOMS·24P 
system and those component(s) related to this evaluation. 

NUHOMS·24P· the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) • each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the neCessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) • steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U·shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMalfunctjon: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe coilfinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any maifunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the 9CC31 bar quantity design change. The subject activity changed the quantity of rebar 9CC31 
from SO to 130, and changed the length from 15'-10" to 37''()". This additional amount of reinforcing steel was offset 
by replacing large quantities of the same size but shorter reinforcing steel (see safety evaluations SEOOl08 and 
SEOOI09). The longer bars are easier to handle and place and therefore simplify construction. Due to the offset, this 
design change doeS not change the amount of rebar in the walls. The design of reinforcement placement is typically 
flexible, in that field construction changes can usnaIly be accommodated. The important element in reinforcement 
design is to ensure the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel 
reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the subject design 
change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change 
has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. NonenftbC accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a dilferent type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a dilferent type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a dilferent type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the quantity of rebar 9CC31 from 50 to 130, and changed the length 
from 15'-10" to 37'-0". This additional amount of reinforcing steel was offset by replacing large quantities of the same 
size: but shorter reinforcing steel (see safety evaluations SEOO 108 and SEOO 109). The longer bars are easier to handle 
and place and therefore simplify construction. Due to the offset, this design change does not change the amount of rebar 
in the walls. Tbc design of reinforcement placement is typically flexible, in that field construction changes can usnaIly 
be accommodated. Tbc important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied 
and all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structura1 integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a dilferent type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72,48: 

3. 1be margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
9CC31 bar quantity design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The 9CC31 bar quantity design change does not adversely affect the operation or the 
associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental imoact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Pl'Opoied Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Scrvices and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CPR 50.59 and \0 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to \0 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unr . ewed Environmental Impact? 
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Proposed Aetivity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Rt:IIlIOD for Activity: This design change was fully evaluated and jnstified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fnel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoire); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior waIls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Seetions reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a'ma1function of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma1function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as !be result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible ma1functions of the HSM which are described or evaluated in the 
USAR as a result of the 9CC32 to 6CC32 bar size design change. The subject activity changed reinforcing bar from 
9CC32 to 6CC32 and the quantity was changed from 80 to 140. The length was changed from 17' -S" to 4' -T', and 
changed the type from 2 to 17. Dimension "A" was deleted, dimension "B" was changed from IS'-IO" to 1'-6", changed 
dimension "C" to 1'-7" and added dimension "0" as 1' -6". The use of 9CC31 as described in safety evaluation SEOO 107 
eliminated the need for the 9CC32. This net effect resulted in the addition of the 6CC32 reinforcing steel, which was 
used to provide better rebar distribution in the walls. The design of reinforcement placement is typically flexible, in that 
field construction changes can usually be accommodated. The important element in reinforcement design is to ensure 
the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a ma1function of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed reinforcing bar from 9CC32 to 6CC32 and the quantity was changed 
from 80 to 140. The length was changed from 17'-5" to 4'-7", and changed the type from 2to 17. Dimension "An was 
deleted, dimension "B" was changed from 15'-10" to 1' -6", changed dimension "C" to 1'-7" and added dimension "0" 
as 1'-6". The use of 9CC31 as described in safety evaluation SEOO 107 eliminated the need for the 9CC32. This net 
effect resulted in the addition of the 6CC32 reinforcing steel, whlch was used to provide beller rebar distribution in the 
walls. The design of reinforcement placement is typically flexible, in that field construction changes can usually be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are mel. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
mel. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
9CC32 to 6CC32 bar size design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The 9CC32 to 6CC32 bar size design change does not adversely affect the operation 
or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the envirorunental conditions of the ISFSI. 
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PropGSed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November. 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Rea.soII for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November. 1992. This design change was included in 
a docwnent which was submitted to the NRC on July 16. 1992. which provided the first revision to the original SAR and 
provided changes made to ISFSI design docnments during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review. it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Teclmical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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NO involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed becanse the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P lli!!tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which bas since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structnre which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas nfflexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NIlliOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the 9CC33 to 6CC33 bar size design change. The subject activity changed reinforcing bar from 9CC33 to 
6CC33 and the quantity was changed from 50 to 10. The length was changed from 28'-8" to 5'-4", and changed the type 
from straightto 17. Added dimension "B" as I' -6", dimension "c" as 2' -4" and added dimension "D" as I' -6". The use 
of9CC31 as described in safety evaluation SEOO107 eliminated the need for the 9CC33. This net effect resulted in the 
addition of the 6CC33 reinforcing steel, which was used to provide better rebar distribution in the walls. The design of 
reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. The 
important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI requirements 
are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a rnalfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed reinforcing bar from 9CC33 to 6CC33 and the quantity was changed 
from 50 to 10. The length was changed from 28'-8" to 5'-4", and changed the type from straight to 17. Added 
dimension "B" as I' -6", dimension "C" as 2' -4" and added dimension "D" as I' -6". The use of 9CC31 as described in 
safety evaluation SEOOI07 eliminated the need for the 9CC33. This net effect resulted in the addition of the 6CC33 
reinforcing steel, which was used to provide better rebar distribution in the waIls. The design of reinforcement 
placement is typically flexible, in that field construction changes can usually be accommodated. The important element 
in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI requirements are met. In this 
case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the 
subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of 
the HSM, and will not adversely affect the ability ofthe HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety, and will not create the possibility of a new 
rnalfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
9CC33 to 6CC33 bar size design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The 9CC33 to 6CC33 bar size design change does not adversely affect the operation 
or the associated occupational exposures as described in ISFSI USAR Table 7.4-\' 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoaed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

RelUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document whicb was submitted to the NRC on July 16, 1992, whicb provided the first revision to the original SAR and 
provided cbanges made to ISFSI design doerunenls during fabrication that bad not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Sum .. ary: After a thorougb and intense review, it bas been concluded that the ISFSI doerunentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CPR 50.59 and 10 CPR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 

EN-I-I02 
Revision 4 

NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CPR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occopational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeni~~ Department: NED-CEU 42-01-04 Date: d· 7· )9 7 
ED NAME ANIlGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 
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Resp. Indv.: C. J. Dobry 
Work Group: PES 

Resp. Indv.: R. H. Beall 
WorkGroup:~ 
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Disapproved 

Signature:~~ 
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IVII CA->A E.L. :.J . GAI4A--'-:m: 
Date I 1- I 3 - C!"] 

The POSRC has reviewed this evaluation according to NS-2-101. 

POSRC Meeting No.: ,9 7- /3 7 Date: _--</,-,,2,,-,,-' ""3:....,->o:z~7 ____ _ 

Signature:9L;-'~ 
/ POSRC CHAIRMAN 

Si~1E~AGER 
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Approval Y Disapproval __ _ Date /2-.)'-1'2 

Approved /' DisapprOVed __ _ Date/.z~-/l 

The OSSRC has reviewed this evaluation according to NS-2-IOO. 

If yes, OSSRC Meeting No.:, ______ _ 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can bouse 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scalier in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst ease 
postulated and hypothetical accidents, including scenarios such as design hasis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to he incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of lie xure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8. 1, and 8.2. 
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I. 'The probability of occurrence or the consequences of an accident or rnalfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

'The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. 'The NUHOMS·24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any rnalfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC37 length design change. The subject activity shortened the length of reinforcing bar 
IOCC37 from 7' ·10" to 7'·S", and shortened dimension "B" from 4'.{)" to 3'-10". The bar sizes were adjusted to clear 
contractor installed form supports which interfere with the bars as detailed. The revised bar provides code required 
embedment and development lengths. 'The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. 'The important element in reinforcement design is to ensure the 
steel reinforcement mtio is satisfied and all ACI requirements are met. In this case, the steel reinforcement mtio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. 'Therefore. this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None nfthe accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above. there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 



Safety Evaluation Screenings and Safety Evaluations 

ATIACHMENT 3, SAFETY EVALUATION FORM 

EN-I-102 
Revision 4 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC37 from 7' -10" to 7' -S", and 
shortened dimension "B" from 4'~" to 3' -10". The bar sizes were adjusted to clear contractor installed form supports 
which interfere with the bars as detailed. The revised bar provides code required embedment and development lengths. 
The design of reinforcement placement is typically flexible, in that field construction changes can usnaJly be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72,48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 71.48; 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant incroaS!; in occupational doS!;: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
10CC37 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The 10CC37 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 



" 

Safety Evaluation Sc:reenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN·1-l02 
Revision 4 

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

ReUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 cn SO.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CPR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeniuk~ Q Department: NED-CEU 42-01-04 Date: //-2-27 
P D NAME AND SIGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 
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Work Group: Licensing 

Resp. Indv.: C. 1. Dobry 
Work Group: PES 

£U?~j~~, 
SIGNATURE DA E 

Disapproved 

Resp. Indv.: R H. Beall 
Work Group: NFM 

SIGNATURE IDA 

~ Disapproved 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuoo for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submiited to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents doring fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

FImdloa(s) of affected SSC: NUHOMS-24P iliYtech H2rizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become vectra Technologies, Inc. There arc four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yolce (YoIce); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can hoose 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004, Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side wails and roof are three feet thick, whereas the front wails are three and one half feet thick. There are two foot 
thick interior wails which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules doring DSC loading. The function of the HSM is to safely provide interim storage of the DSC' s. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (defonned or smooth) placed in fonns which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the fonn of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR ReviJiGe No.: 5 

ISFSI USAR Section. reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or ma1function of equipment important to safety 
previously evalnated io the SAR is not increased. 

NO MlIy the probability of occurrence of a ma1function of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMalfynction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is desigoed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any ma1function to occur. There are no possible ma1functions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC38 length desigo change. The subject activity shortened the length of reinforcing bar 
IOCC38 from 7'-7" to 7'-5", and shortened dimension "B" from 3'-9" to 3'-7". The bar sizes were adjusted to clear 
contractor installed form supports which interfere with the bars as detailed. The revised bar provides code required 
embedment and development lengths. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement desigo is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject desigo change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this desigo change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a ma1function of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no conseqnences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma\function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC38 from 7'-7" to 7'-5", and 
shortened dimension "B" from 3' -9" to 3' -7". The bar sizes were adjusted to clear contractor installed form supports 
which interfere with the bars as detailed. The revised bar provides code required embedment and development lengths. 
Tbe design of reinforcement placement is typically flexible, in that field construction changes can usually be 
accommodated. Tbe important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. Tbe margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result ofthis proposed activity. The activity provided a 
IOCC38 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The lOCC38 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Modole) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docnment which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of eqnipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not resnlt in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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Based on th~ attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeniuk~ Department: NED-CEU 42-01-04 Date: //. z- .92 
Il ED NAME AND SIGNATURE 

YES Is a special review reqnired by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: PES 

Resp. Indv.: R H. Beall 
Work Group: NFM 

~h!n 
• SIGNATURE IE' at&~::/rfo 
~ Disapproved CAPProve!!:) Disapproved 

Signature:.7:A. t;:tJ;Jj{tPn,.;1,4 t .. IU .... I-
INDEPENDENT ~EWER • 

Date ______ ~IIL/~/3~}_~~7~ ________ __ Date /1-13-'>7 

The POSRC has reviewed this evaluation according to NS-2-1Ol. 

POSRC Meeting No. : __ ......"3c..Z<-.....L.13,,,-ZL.. __ _ Date: ____ 1£.02"-.:..,;. ,3o.<....·...".:7~7 __________ _ 

Recommend Recommend 
Approval ~ Disapproval __ _ 

Approved b / Disapproved __ __ 

Signature: ~:-'c ~ 
~RCCHAIRMAN 

Signature~ ~ 
/' PLANT GENERAL MANAGER 

The OSSRC has reviewed this evaluation according to NS-2-100. 

ew required? Yes No 'I. 

Signature: '7<~~~~iii~~-----Date: 1,& by 
If yes, OSSRC Meeting No.: ______ __ 

Date /e..-J-7,? 

Date /<!!.-:?-?.? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoction(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can honse 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constrncted, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constrncted in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas offlexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also nsed for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rehar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or rualfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a rualfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive natore in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the lOCC39 length design change. The subject activity shortened the length of reinforcing bar 
lOCC39 from 7'-10" to 7'-8", and shortened dimension "B" from 4'.()" to 3'-10". The bar sizes were adjusted to clear 
contractor installed form supports which interfere with the bars as detailed. The revised bar provides code required 
embedment and development lengths. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structoral integrity of the HSM, and will not adversely affect 
the ability nfthe HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on eqnipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or maJfunction of a different type tban any evaluated previously in the SAR is not created. 

NO May the possibility of a maJfunction of a different type tban any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a maJfunction of a different type tban any previously evaluated in the SAR will not be created as a 
result of tbis activity. The subject activity shortened the length of reinforcing bar IOCC39 from 7'-10" to 7'-8", and 
shortened dimension "B" from 4'-0" to 3'-10". The bar sizes were adjusted to clear contractor installed form supports 
which interfere with the bars as detailed. The revised bar provides code required embedment and development lengths. 
The design of reioforcement placement is typically flexible, in that field construction changes can usually be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI reqnirements are met. In tbis case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on tbis information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, tbis design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new maJfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type tban any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type tban any previously evaluated in the SAR will not be created as a result 
oftbis proposed activity. After a thorough and intense review, it was concluded that tbis activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Comolete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by tbis activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
10CC39 length design change. BGE approved tbis design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The 10CC39 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Beuoa for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitote an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of eqnipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitote an Unreviewed Environmental Impact (UBI) 
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NO Involve an urueviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Prepared by: 1. E. Remeniuk~ Department: NED-CEU 42'{)1'{)4 Date: //- 7- 9? 
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Resp. Ind.: G. Tesfaye 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P Qfutech HQrizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system aod those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for adclitional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one halffeet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loacling. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary racliological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final soliclified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage aod thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the lOCC41length design change. The subject activity shortened the length of reinforcing bar 
IOCC41 from 8'-8" to 8'-4", and shortened dimensions "B" and "0" from 3'-1" to 2'-11". The bar sizes were adjusted 
to clear contractor installed form supports which interfere with the bars as detailed. The revised bar provides code 
required embedment and development lengths. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
fonn, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adverscly affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences ofMaifunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probabilitv of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC41 from 8' -8" to 8' -4", and 
shortened dimensions "B" and "D" from 3'-1" to 2' -II". The bar sizes were adjusted to clear contractor installed form 
supports which interfere with the bars as detailed. The revised bar provides code required embedment and development 
lengths. The design of reinforcement placement is typically flexible, in that field construction changes can usually be 
accommodated. The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, tbe steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect tbe form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Tecbnical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Tecbnical Specification be reduced? 

Bases Discussion of wby the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
10CC41 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The IOCC4llengtb design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity ,involve a significant umeviewed environmental impact? 

A significant unrcyiewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reasoa for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 SafelY Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remen;,tfjitc:£1£ Department: NED-CEU 42-01-04 Date: //- 7· 59 ,7 
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Resp. Indv.: C. J. Dobry 
Work Group: PES 
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~41@!r 
SIGNATURE I DATE 
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Signatu7e.~~ 
POSRC CHAIRMAN 

~
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The OSSRC has reviewed this evaluation according to NS-2-100. 
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Signature: ~ ~~/ 
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Date: ;17x?)czY 

If yes, OSSRC Meeting No.:. ______ _ 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P ilil!tech H2rizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which bas since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the VSAR aod the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system aod those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side waIls aod roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior waIls which separate each HSM aod provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM bas been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are V-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probabilitv ofMa\function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive iustallation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctious of the HSM which are described or evaluated in the 
USAR as a result of the 10CC42 length design change. The subject activity shortened the length of reinforcing bar 
lOCC42 from 8'-1" to 7'-5", shortened dimensions "B" and "D" from 3'-1" to 2'-11", and shortened dimension "C" 
from l' -11" to 1'-7". The bar sizes were adjusted to clear contractor installed form supports which interfere with the 
bars as detailed. The revised bar provides code required embedment and development lengths. The design of 
reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. The 
important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Cousequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability nf occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in tbe SAR is not created. 

NO May tbe possibility of a malfunction of a different type than any previously evaluated in tbe SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in tbe SAR will not be created as a 
result of this activity. The subject activity shortened tbe lengtb of reinforcing bar IOCC42 from 8' -I" to 7' -5", shortened 
dimensions "B" and "D" from 3' -1" to 2' -11". and shortened dimension "en from l' -11" to l' -7". The bar sizes were 
adjusted to clear contractor installed form supports which interfere with tbe bars as detailed. The revised bar provides 
code reqnired embedment and development lengtbs. The design of reinforcement placement is typically flexible, in that 
field construction changes can usually be accommodated. The important element in reinforcement design is to ensure 
tbe steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, tbe steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, tbe subject design change will not affect tbe 
form, fit or function of tbe HSM, is not detrimental to tbe structural integrity of the HSM, and will not adversely affect 
tbe ability oftbe HSM to perform it's intended design function. Therefore, tbis design change has no detrimental impact 
on equipment important to safety, and will not create tbe possibility of a new malfunction not previously evaluated in tbe 
SAR. 

NO May tbe possibility of an accident of a different type tban any previously evaluated in tbe SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in tbe SAR will not be created as a result 
of this proposed activity. After a tborough and intense review, it was concluded tbat tbis activity would not create tbe 
possibility of a new accident not previously evaluated in tbe SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in tbe basis for any ISFSI Technical Specification is not reduced. 

NO Will tbe margin of safety as defined in tbe basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why tbe margin of safety is not reduced 

None oftbe Technical Specifications nor tbe Bases are affected by tbis activity. 

Complete for 72.48: 

NO Will tbe proposed activity involve a significant increase in occupational dose? 

A significant increase in occupatiooa! dose: 

A significant increase in occupatiooa! dose will not occur as a result oftbis proposed activity. The activity provided a 
IOCC42 lengtb design change. BGE approved this design change for construction prior to the issuance oftbe ISFSI 
license in November, 1992. The IOCC42 lengtb design change does not adversely affect tbe operation or tbe associated 
occupatiooa! exposures as described in ISFSI USAR Table 7.4-1. 

NO Will tbe proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as tbe result of this proposed activity. The proposed 
activity does not affect tbe environmental conditions of tbe ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes Blade to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical SpeCification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 

EN-I-I02 
Revision 4 

NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO 
NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Significan nreviewed Environmental Impact? 

Prepared by:]]...]. E~ . .BRS!!!~~~~~~~;:::-:-=::::-_ Department: NED-CEU 42~1~4 Date: //. Z- 22 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P iliYtech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are V-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are nsed when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa1function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC43 length design change. The subject activity shortened the length of reinforcing bar 
lOCC43 from 7' ... 10" to 7' ... 5", shortened dimensions "B" and "D" from 3' -1" to 2' ... 11", and shortened dimension "e" 
from 1'-8" to 1'-7". The bar sizes were adjusted to clear contractor installed form supports which interfere with the bars 
as detailed. The revised bar provides code required embedment and development lengths. The design of reinforcement 
placement is typically flexible, in that field coustruction changes can usually be accommodated. The important element 
in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI requirements are met. In this 
case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the 
subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of 
the HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences tu consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC43 from 7'-10" to 7' -5", 
shortened dimensions "B" and "D" from 3'-1" to 2'-11", and shortened dimension "e" from 1 '-8" to 1 '-7". The bar 
sizes were adjusted to clear contractor installed form supports which interfere with the bars as detailed. The revised bar 
provides code reqnired embedment and development lengths. The design of reinforcement placement is typically 
flexible, in that field construction changes can usually be accommodated. The important element in reinforcement 
design is to ensure the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel 
reinforcement ratio was satisfied and all ACI requirements were met. Based on this information, the subject design 
change will not affect the fonn, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change 
has no detrimental impact on equipment important to safety. and will not create the possibility of a new malfunction not 
previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review. it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC43 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The IOCC43 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-J. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed envirorunental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI desIgn change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This desigu change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This desigu change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Uoreviewed Environmental Impact (VEl) 
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NO Involve an unreviewed safety question (USQ)? 

EN·l·102 
Revision 4 

NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Funetion(s) of affected SSC: NUHOMS-24P (j'futech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths reqnired exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No,: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 



· . 

I 

Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for 50.59 and 72.48: 

EN·I·102 
Revision 4 

I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a maJfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a maJfunction of equipment important to safety previously evaluated in the SAR win 
not be increased as the result of this activity. The NUHOMS·24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a miuimal probability 
for any maJfunction to· occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the IOCC44 length design change. The subject activity shortened the length of reinforcing bar 
IOCC44 from 8' ·1" to 7'·5", shortened dimensions "B" and "0" from 3'·1" to 2'·11", and shortened dimension "C" 
from l'. 11" to 1'-7". The bar sizes were adjusted to clear contractor installed form supports which interfere with the 
bars as detailed. The revised bar provides code required embedment and development lengths. The design of 
reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. The 
important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a maJfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC44 from 8'-\" to 7'-5". shortened 
dimensions "B" and "D" from 3' -1" to 2' -11". and shortened dimension "en from 1'-11" to 1'-7". The bar sizes were 
adjusted to clear contractor installed form supports which interfere with the bars as detailed. The revised bar provides 
code required embedment and development lengths. The design of reinforcement placement is typically flexible, in that 
field construction changes can usually be accommodated. The important element in reinforcement design is to ensure 
the steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore. this design change has no detrimental impact 
on equipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC44 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The IOCC44 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

FunctiOll(s) of affected SSC: NUHOMS-24P ili!!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one halffeet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ReinforCing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist diagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a bearo or slab that resists the tensile and shear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2, 4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the lOCC45 length design change. The subject activity shortened the length of reinforcing bar 
IOCC45 from 8'-8" to 8' -4", and shortened dimensions "B" and "D" from 3'-1" to 2' -11". The bar sizes were adjusted 
to clear contractor installed form supports which interfere with the bars as detailed. The revised bar provides code 
required embedment and development lengths. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC45 from 8'-8" to 8'-4", and 
shortened dimensions "B" and "D" from 3'-1" to 2'-11". The bar sizes were adjusted to clear contractor installed form 
supports which interfere with the bars as detailed. The revised bar provides code required embedment and development 
lengths. The design of reinforcement placement is typically flexible, in that field constrnction changes can usually be 
accommodated. TIte important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and 
all ACI requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were 
met. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the strnctura\ integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated ill the SAR. 

Complete for 50.59 and 72.48: 

3. TIte margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC45 length design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The IOCC45 length design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-\' 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSJ. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEl) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an nnreviewed safety question (USQ)? 
NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS·24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P· the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BOE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules duringDSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

Reinforcing Steel (Rebar) - steel bars (deformed or smooth) placed in forms which interact with the wet concrete mix. 
The final solidified mass becomes reinforced concrete. Since concrete is conservatively assumed to be incapable of 
resisting tension, reinforcing steel is used. The rebar is also placed in areas of flexure and shear. Some of the rebar may 
be bent up, angled, or oriented to resist djagonal shear. Stirrups, which are U-shaped and pass underneath the bottom 
steel, are used to resist diagonal tension and shear. Rebar is also used for crack control, which is typically placed near 
the face of the concrete. Rebar is available in a number of sizes, as well as in the form of wire for spiral wrapping, and 
wire mesh for shrinkage and thermal expansion control. The minimum length of rebar needed to provide a sufficient 
bond to keep the rebar from being pulled or pushed through the concrete is called the development length. Bar splices 
are used when the bar lengths required exceed the lengths available and are typically located away from points of 
maximum tension. The reinforcement ratio is the percentage of steel in a beam or slab that resists the tensile and sbear 
stresses in the concrete. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. Tbe passive nature in itself provides a minimal probability 
for any malfunctiOn to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the lOCC47 45° bend length design change. The subject activity shortened the length of reinforcing 
bar I OCC4 7 by 8". The bar length was shortened to simplify bar installation. Tbe revised bar provides code required 
embedment and development lengths. The design of reinforcement placement is typically flexible, in that field 
construction changes can usually be accommodated. The important element in reinforcement design is to ensure the 
steel reinforcement ratio is satisfied and all ACI requirements are met. In this case, the steel reinforcement ratio was 
satisfied and all ACI requirements were met. Based on this information, the subject design change will not affect the 
form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect 
the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact 
on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the reinforcement of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

Tbe consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2, The possibility for an accident or rna1function of a different type than any evaluated previously in the SAR is not created, 

NO May the possibility of a rna1function of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a rna1function of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity shortened the length of reinforcing bar IOCC47 by 8", The bar length was 
shortened to simplify bar installation. The revised bar provides code required embedment and development lengths. The 
design of reinforcement placement is typically flexible, in that field construction changes can usually be accommodated. 
The important element in reinforcement design is to ensure the steel reinforcement ratio is satisfied and all ACI 
requirements are met. In this case, the steel reinforcement ratio was satisfied and all ACI requirements were met. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new rna1function not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
IOCC4 7 45° bend length design change, BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The 10CC47 45° bend length design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7 A-I. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoled ActiVIty: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
reinforcing bars. 

Reason for ActiVity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which proVided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

ActiVity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not incrCl!SC the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Teclmical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safetv Evaluations 

NO Involve an unrcviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safetv Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. Tltis particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
access sleeve. 

Reasoa for Activity: Tltis design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. Tltis design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuaction(s) of affected SSC: NUHOMS-24P ili!!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be bnilt incrementally, as needed, to match BGE's reqnirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structore which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis toroadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Seetions reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa1function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the access sleeve design change. The subject activity deleted the reqnirement that the Nelson studs 
shown on the HSM access sleeve be attached after delivery of the sleeves. Nelson studs may be fixed to sleeve at the 
fabrication shop or construction site. The quality of work is typically better when fabrication can occur at the shop in a 
controlled environment This change does not affect the completed HSM and therefore has no impact on the HSM 
design or analysis. Based on this information, the subject design change will not affect the form, fit or function of the 
HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to 
perform it's intended design function. Therefore, this design change has no detrimental impact on equipment important 
to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? . 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence ofan accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the access sleeve of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. deleted the reqnirement that the Nelson stnds shown on the HSM access sleeve be attached after 
delivery of the sleeves. Nelson stnds may be fixed to sleeve at the fabrication shop or construction site. The qnality of 
work is typically better when fabrication can occur at the shop in a controlled environment. This change does not affect 
the completed HSM and therefore has no impact on the HSM design or analysis. The subject activity Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
strnctnral integrity of the HSM, and will not adversely affect the ability of the HSM to perfonn it's intended design 
function. Therefore, this design change has no detrimental impact on eqnipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the hasis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
access sleeve design change. BGE approved this design change for constrnction prior to the issuance of the ISFSI license 
in November, 1992. The access sleeve design change does not adversely affect the operation or the associated 
occupational expQsures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
access sleeve. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UBI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Revision 4 

Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
rail lubricant. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 staiuless steel cylinder with an internal staiuless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Transfer Cask (TC) - the TC is a staiuless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis toroadoes and toroado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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Complete for SO.59 and 72.48: 

EN-l-102 
Revision 4 

1. The probability of occurrence or the consequences of an accident or maIfuoction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a maIfuoction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the rail lubricant design change. The subject activity changed the rail lubricant from Everlube 823 
to Perrnaslik RN. The lubricant change was made as an improvement to the HSM design. The Perrnaslik RN has 
superior tribological properties to the Everlube 823 while containing no molybdenum disulfide (which is not allowed in 
the fuel pool). Tribological properties refers to the friction, lubrication, and wear of interacting surfaces that are in 
relative motion. The change to eliminate a chemical not allowed in the spent fuel pool was necessary and is an 
improvement which does not adversely affect the HSM design or analysis. Since 1993, all fuel moves have resulted in a 
smooth transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety. 

NO May the consequences of a maIfuoction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences ofMa\function: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the rails and lubricants of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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EN-l-102 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Ma1function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the rail lubricant from Everlube 823 to Permaslik RN. The lubricant 
change was made as an improvement to the HSM design. The Permaslik RN has superior tribological properties to the 
Everlube 823 while containing no molybdenum disulfide (which is not allowed in the fuel pool). Tribological properties 
refers to the friction, lubrication, and wear of interacting swfaces that are in relative motion. The change to eliminate a 
chemical not allowed in the spent fuel pool was necessary and is an improvement which does not adversely affect the 
HSM design or analysis. Since 1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC into the 
HSM without any damage to the sliding surfaces. Based on this information, the subject design change will not affect 
the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely 
affect the ability of the HSM to perform it is intended design function. Therefore, this design change has no detrimental 
impact on eqnipment important to safety, and will not create the possibility of a new malfunction not previously 
evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
rail lubricant design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The rail lubricant design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
rail lubricant. 

ReUOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to !be original SAR and 
provided changes ruade to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does n.ot reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 em 50.59 and 10 CFR 72,48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 

EN-l-102 
Revision 4 

NO Involve a change in the Technical Specifications/License Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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P 

Department: NED-CEU 42-01-04 Date: //- Z. ?Z 
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Propoeed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
rail alignment tolerance reqnirements. 

ReIllOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuact\oo(s) of affected SSC: NUHOMS-24P ilil!tech HQrizontai Modular fu-stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(fonnerly Nutech Engineers, Inc.), which has since becorue Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Y oke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 staiuless steel cylinder with an internal staiuless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending I uprighting and lifting of the cask 
in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending I uprighting 
operations and as supports during transport. The function of the TC is to provide radiological shielding during DSC 
closure operations and during transfer of the DSC to and from the ISFSI site. The TC is important to safety since it 
provides shielding and protection of the DSC from impact loads. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and ganuna shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revilion No.: 5 

ISFSI USAR Seetionl reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive iustaIlation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctious of the HSM which are described or evaluated in the 
USAR as a result of the rail alignment tolerance requirements design change. The subject activity clarifies the HSM
DSC rail alignment requirements. The rails shall be level within 1116" between the front and rear of each module. 
Additionally, the two rails in each module shall not deviate by more than 1/16" in elevation when measured across the 
rails. Tightening the iustaIlation tolerances improves the rail alignment and overall safety of the system, as well as 
provide for a smooth transfer of the DSC. This design change is an improvement to the HSM which does not adversely 
affect the HSM design or analysis. Since 1993. all fuel moves have resulted in a smooth transfer of the DSC from the TC 
into the HSM without any damage to the sliding surfaces. Based on this information, the subject design change will not 
affect the form, fit or fimction of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to cousider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the rails of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity clarifies the HSM-DSC rail alignment requirements. The rails shall be level 
within 1116" between the front and rear of each module. Additionally, the two rails in each module shall not deviate by 
more than 1116" in elevation when measured across the rails. Tightening the installation tolerances improves the rail 
alignment and overall safety of the system, as well as provide for a smooth transfer of the DSC. This design change is an 
improvement to the HSM which does not adversely affect the HSM design or analysis. Since 1993, all fuel moves have 
resulted in a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based 
on this information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to 
the structoral integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
rail alignment tolerance requirements design change. BGE approved this design change for construction prior to the 
issuance of the ISFSI license in November, 1992. The rail alignment tolerance requirements design change does not 
adversely affect the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
rail alignment tolerance requirements. 

ReuoD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constihlte an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constihlte an Unreviewed Environmental Impact (UEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: I. E. Remeniuk~~ Department: NED-CEU 42-01-04 Date: /fi Z. 2 Z 
P EDNAMEAND GNATURE 

YES Is a special review reqnired by groups other than the group to which the Preparer belongs? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This )!articular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams orientation. 

ReasoR for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transrerred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
wbere the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated caIbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structore constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sectionl reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a ma1function of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive insta1lation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the W8x48 beam orientation design change. The subject activity provided an allowance for the 
orientation of the W8x48 beams to be reversed (1800 in the horizontal plane) to match the as-built centerline of the 
HSM access sleeve. It also allowed the length of the slots to be increased if required to match the as-buiJt location of the 
rails. This design change did not affect the structural adequacy of the beams in any way. in that the strong axis remained 
in the vertical plane. The intent of this design change was to give the field personnel additional flexibility in the 
construction of the DSC support structure. Since 1993. all fuel moves have resulted in a smooth transfer of the DSC 
from the TC into the HSM without any damage to the sliding surfaces. Based on this information, the subject design 
change will not affect the form, fit or function of the HSM. is not detrimental to the structural integrity of the HSM. and 
will not adversely affect the ability of the HSM to perform it's intended design function. Therefore. this design change 
has no detrimental impact on equipment important to safety. 

NO May the consequences of a ma1function of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouenoes of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above. there are no possible ma1functions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such. there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occnrrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None ofihe accident scenarios address the support beams of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Conseouences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above. there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity provided an allowance for the orientation of the W8x48 beams to be reversed 
(1800 in the horizontal plane) to match the as4luilt centerline of the HSM access sleeve. It also allowed the length of the 
slots to be increased if reqnired to match the as-built location of the rails. This design change did not affect the 
structural adequacy of the beams in any way, in that the strong axis remained in the vertical plane. The intent of this 
design change was to give the field personnel additiouat flexibility in the construction of the DSC support structure. 
Since 1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC into the HSM without any 
damage to the sliding surf'a£es. Based on this infonnation, the subject design change will not affect the form, fit or 
function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of 
the HSM to perform it's intended design function. Therefore, this design change has no detrimental impact on 
equipment important to safety, and will not create the possibility of a new malfunction not previously evaluated in the 
SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72.48: 

3. The margin of safetY as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
W8x48 beam orientation design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The W8x48 beam orientation design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams orientation. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BOE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Snmmary: After a thorough review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or ma1function of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or ma1function of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable 10 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition 10 the UFSARIUSAR? 

APPlicable to 10 CFR 72.48 Safety Evaluatio!!S 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: J. E. Remeniuk o-cC1£ Department: NED-CEU 42-01-04 Date: //-7- 22 
P&'ED NAME Al'<DATURE 

YES Is a special review required by groups other than the group 10 which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Lice!!Sing 

Resp. Indv.: C. 1. Dobry 
Work Group: PES 

~prove;y Disapproved 

Resp. Indv.: R H. Beall 
WorkGroup: ~ 

<4.Ppro~~ Disapproved 

Signature: f,). C,..,..r/tl,E'ra,J t1.A L...ite!...A 
INDEPENDENT REvttWER =t? 

Date ____ ~HL!~/~~A~q~7~ ____________ _ 

signature1hud:~'~~ , 
r S-D GS-TES, or PE-PDSU 

(VI \ CI-\A:t:J . C-rA+lA-.Jd·( ( 
Date ,1-13- '17 

The POSRC has reviewed this evaluation according to NS-2-101. 

POSRC Meeting No.: .5 7- /3 7 Dale: __ ----"t:.;'2i....:-:....3~-./~Zc--____ _ 

Recommend /' Recommend 
Approval V' Disapproval ____ __ 

Approved Disapproved ____ __ 

Signature:Y r~ 
~~ 

Signalure: ~ 

The OSSRC has reviewed this evaluation according to NS-2-IOO. 

ycs ____ __ No f\ 
I Full OSSR~~ review required? 

Slgnature:~~44< ......-uf&/ 
o C SES CHAIRMAN 

Date: ,t,/50/9 cL 

If yes. OSSRC Meeting No.: ____________ _ 

Date / l.-I-17 

Date /z-rfJ2 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Propoaed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door lifting lUgs. 

ReIllOD for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR aod 
provided changcs made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

hllCtioa(s) of affected sse: NUHOMS-24P iliYtech H2rizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblics. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask erC); 3) 
Lifting Yolce (YoIce); aod 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topieal Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls aod roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiologieal protection to the public at all times. Each HSM has been designed for worst case 
postulated aod hypothetieal accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR &visiOll No.: 5 

ISFSI USAR SeetioD! reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4, 3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Complete for !IO.59 and 72.48: 

EN-l-102 
Revision 4 

I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Ma!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive insta1lation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the door lifting lug hole diameter design change. The subject activity revised the hole diameter in 
the HSM door lifting lugs from 11/16" to 1.0" to allow the use of 3/4" shackle pins. Per the AISC Eight Edition. 
Section 1.16.S, the minimum edge distance from the center of a 1.0" hole to a rolled edge is 1-114", and that distance 
requirement was still met through this design change. Based on this information, the subject design change will not 
affect the fonn, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated ahove, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the door of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated ahove, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May tile possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility or New Malfunction: 

The possibility or a rnalfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this IiWvity. The subject activity revised the hole diameter in the HSM door lifting lugs from 11116" to 1.0" to 
allow the use or 3/4" shackle pins. Per the AISC Eight Edition, Section 1.16.5, the minimum edge distance from the 
center of a 1.0" hole to a rolled edge is 1-114" , and that distance requirement was still met through this design change. 
Based on this iDformation, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on equipment important to safety, 
and will not create the possibility or a new rnalfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility or an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant inm:a ... in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
door lifting lug hole diameter design change. BGE approved this design change for construction pilor to the issuance of 
the ISFSllicense in November, 1992. The door lifting lug hole diameter design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant wrreviewed environmental impact? 

A significant wrreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
IiWvity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door lifting lugs. 

ReUClft for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to tbe NRC on July 16, 1992, which provided tbe first revision to tbe original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because tbe NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create tbe possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce tbe margin of safety as defined in the basis for any ISFSI Techniea1 Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Based on the attached discussion. does this activity: 

Apolicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Apolicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by:]J...]. E~ . .BR&!em!!!emmil!·uk~;;;~':i:€~~=:;;-_ Department: NED-CEU 42-01-04 Date: /I. 2" 5'2 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: PES 

Resp. Indv.: R H. Beall 
Work Group: NFM 

SIGNATURE IDA E 

~ Disapproved ~ Disapproved 

Signature: fA. c,.vNftt,C7l/~ til L......!I. j 
INDEPENDENT REViEWER , 

Date 11;'1..I<J1 

Signature('~~, 
S-D TES, or PE-PDSU ~G~ 

Date 11- \ :'-91 

The POSRC has reviewed this evaluation according to NS-2-lOl. 

POSRC Meeting No.: 97- 137 Date: _----".6'-"'2"---".3""-°.0<.2'--.7 ___ -----

Approved / Disapproved __ _ 

s;,,"::?L ~ c:;;;: -a; 
POSRC CHAIRMAN 

Si~;-~ 
PLANT GENERAL MANAGER 

Date /2-.-<'-1'7 
Recommend Recommend 
Approval ~ Disapproval __ _ 

The OSSRC has reviewed this evaluation according to NS-2-IOO . 

. ew required? Yes No X 

Signature:~~~,...!8r!!:.~~!;7;---Date: I /14,b g/ 

If yes, OSSRC Meeting No.:, ______ _ 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame weld reqnirements. 

~ for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

FuDctioD(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR SectiODS reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive instaIlation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the door frame weld requirements design change. The subject activity added a requirement for a seal 
weld between structural stitch welds between the door frame support angles and the HSM embed plates. This change 
was made to prevent water seepage between the angle and the embed plate of the door frame. Seal welds are considered 
non-structural and are added to improve the seal of affected areas. This change is an improvement and does not affect 
the HSM design or analysis. Based on this information. the subject design change will not affect the form, fit or function 
of the H8M, is DOt detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM 
to perform it's intended design function. Therefore, this design change has no detrimental impact on equipment 
important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previonsly evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the door of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. TIle possibility for an accident or maIfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malftmction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malftmction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added a requirement for a seal weld between structural stitch welds between 
the door frame support angles and the HSM embed plates. This change was made to prevent water seepage between the 
angle and the embed plate of the door frame. Seal welds are considered non-structural and are added to improve the seal 
of affected areas. This change is an improvement and does not affect the HSM design or analysis. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change bas no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malftmction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50.59 and 72.48: 

3. TIle margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A sil!llificant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
door frame weld requirements design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The door frame weld requirements design change does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 704-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A sil!llificant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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PI"IIpOIed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame weld reqnirements. 

ReUOB for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that subminaI. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not coustitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not coustitute an Unreviewed Environmental Impact (UEI) 



• 
" .. Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 
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NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
seismic restraint. 

HellIOn for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided lhe first revision to lhe original SAR and 
provided changes made to ISFSI design docwnents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

F\lactlon(s) of affected SSC: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(fonnerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via lhe DSC and lhe TC via lhe heavy haul road to the ISFSI site, 
where lhe DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder wilh an internal stainless steel or 
a1wninwn coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide ioto the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structnraI support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-<:ase postulated accidents, so that retrievability of the fuel from the bsc is assured 
even following a maximwn credible accident. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are lhree feet thick, whereas the front walls are lhree and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function oflhe HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to lhe public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sectiool reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any rnaIfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the seismic restraint design change. The subject activity revised the DSC seismic restraint to 
minimize its weight and to add a handle for remote instaIlation. These changes will result in reduced occupational 
exposure during the instaIlation of the restraint. The structural adequacy of the revised restraint is verified in calculation 
BGEOOl.0218, "Revised DSC Seismic Restraint". Based on this information, the subject design change will not affect 
the form. fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely 
affect the ability of the HSM to perform it's intended design function. Therefore, this design change bas no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the seismic restraint of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity revised the DSC seismic restraint to minimize its weight and to add a handle 
for remote installation. These changes will result in reduced occupational exposure during the installation of the 
restraint. The structural adequacy of the revised restraint is verified in calculation BGEOOl.02l8, "Revised DSC Seismic 
Restraint". Based on this information, the subject design change will not affect the form, fit or function of the HSM, is 
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on eqnipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for 50,59 and 72,48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
seismic restraint design change. BGE approved this design change for construction prior to the issuance of the ISFSI 
license in November, 1992. The seismic restraint design change does not adversely affect the operation or the associated 
occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed enviromnental impact: 

A significant unreviewed enviromnental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
. November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
seismic restraint 

ReaJOD for Activity: This design change was fully evaluated aod justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance' of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the lirst revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was ,performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important 10 safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Aoolicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CPR 72.48 Safety Eyaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November; 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams connections. 

Rell80n for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Function(s) of affected sse: NUHOMS-24P (Ny tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
a1wninum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the speDt fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-<:ase postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are thnic feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occunence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMa!function: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any ma1function to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the W8x48 beam connection design change. The subject activity added slots to the W8x48 cross
beam supports to provide more flexibility in the installation of the support steel. In addition, the rail support steel was 
mounted on 10-112" x 9" x 3/4" plates and attached to the cross beams by 4 - 5/8" diameter bolts. The bolts were used to 
add flexibility to the joints to eliminate thenna! stresses due to differential movement of the beams. The mounting bolts 
provide an equivalent shear resistance to the welds whicb were previously designed. This change also simplifies the 
installation and alignment of the DSC rails. The intent of this design change was to give the field personnel additional 
flexibility in the construction of the DSC support structure and to eliminate the thenna! stresses. Since 1993, all fuel 
moves bave resulted in a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding 
surfaces. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is not 
detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's 
intended design function. Therefore, this design change bas no detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the beams of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there arc no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Ma!function: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity added slots to the W8x48 cross-l>eam supports to provide more flexibility in 
the installation of the support steel. In addition, the rail support steel was mOWlted on 10-1/2" x 9" x 3/4" plates and 
attached to the cross beams by 4 - 5/8" diameter bolts. The bolts were used to add flexibility to the joints to eliminate 
thermal stresses due to differential movement of the beams. The mounting bolts provide an equivalent shear resistance 
to the welds which were previously designed. This change also simplifies the installation and alignment of the DSC 
rails. The intent of this design change was to give the field personnel additional flexibility in the construction of the 
DSC support structure and to eliminate the thermal stresses. Since 1993, all fuel moves have resulted in a smooth 
transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this information, 
the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the structural 
integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. 
Therefore, this design change has no detrimental impact on equipment important to safety, and will not create the 
possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for !lO.!l9 and 72.48: 

3. The margin ofsafety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
W8x48 beam connection design change. BGE approved this design change for construction prior to the issuance of the 
ISFSllicense in November, 1992. The W8x48 beam connection design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyiewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 

November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams COlUlectiOns. 

ReUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

Activity Summary: After a thorough review, it bas been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Enviromnental Impact (UBI) 
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Based on the attached discussion, does this activity: 

AooJicable to 10 CFR SO.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Aoolicable to 10 CPR 72.48 Safety Evaluations 

NO 
NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Significant U eviewed Environmental Impact? 

Prepared by:.1J.j. E!h.JjR>mlrnn~~;;,~~~~=:=,..-_ Departmeut: NED·CEU 42-01-04 Date: //-72,7 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. J. Dobry 
Work Group: 

Resp. Indv.: R H. Beall 
WorkGroup:~ 

~~fr!t.A7 
Disapproved 

Signature:~. ~ 
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POSRC Meeting No.:_~3o<....L7_-..... /-,,3,,-,-7 __ _ Date: __ ...I./~2o..;·~3.L.:.,,· .:J~7~ ___ _ 
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Disapproved _ _ _ 
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Propoled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams support angles. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC bas not reviewed that submittal. 

FuDctioD(s) of affected sse: NUHOMS-24P ilil!tech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which bas since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (fC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed. which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC bas been designed for the worst-case postulated accidents, SO that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Horizontal Storage Module (HSM) - each HSM is a reinforced. concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to \he public at all times. Each HSM bas been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revisioa No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1,3,4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2, 4.3, 5.1,7.3,7.4, 8.1, and 8.2. 
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I. TIle probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability ofMaJfunction: 

TIle probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of Ibis activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a miuimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the W8x48 beam support angle design change. The subject activity increased the size of the support angles 
for the cross beam supports from LAX3 to LAX4. This design change was made to meet the AISC requirement to provide 
minimum edge distances for the attachment bolts. The slightly larger angle provides a leg length of 4" in lieu of 3", 
which increased the edge distance from 112" to 1-112". The AISC required edge distance for a 5/8" bolt is 7/8". Since 
1993, all fuel moves have resulted in a smooth transfer of the DSC from the TC inlo the HSM without any damage to the 
sliding surfaces. Based on this information, the subject design change will not affect the form, fit or function of the 
HSM, is not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of the HSM to 
perform it's intended design function. Therefore, this design change has no detrimental impact on equipment important 
to safety. 

NO May the consequences of a malfunction of equipment important 10 safety previously evaluated in the SAR be 
increased? 

Consequences ofMa!fynction: 

The consequences of a malfunction of equipment important 10 safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the beams of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

TIle consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity increased the size of the support angles for the cross beam supports from UX3 
to UX4. This design change was made to meet the AlSC requirement to provide minimum edge distances for the 
attachment bolts. The slightly larger angle provides a leg length of 4" in lieu of 3", which increased the edge distance 
from 112" to 1-112". The AlSC required edge distance for a 5/S" bolt is 7/S". Since 1993, all fuel moves have resulted in 
a smooth transfer of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this 
information, the subject design change will not alIect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment important to safety, and will not create 
the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Teclutical Specifications nor the Bases are alIected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
W8x48 beam support angle design change. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The WSx48 beam support angle design change does not adversely alIect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-l. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental imoac!: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams support angles. 

Reuoa for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docwnent which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (DEI) 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR SO.59 and 10 CFR 72.48 Safetv Evaluations 

NO Involve an unreviewed safety question (USQ)? 
NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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PI'OpC*d Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams support steel welds. 

Reason for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Functlon(s) of aft'ected sse: NUHOMS-24P (Ny tech Horizontal Modular fu'stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2} Transfer Cask (TC); 3} 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Clilfs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constrncted, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
wbere the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated carllon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely in the 
TC and to slide into the HSM from the TC without undue galling. The function of the DSC is to provide physical and 
radiological protection, and structural support of the spent fuel during loading operations and storage in the HSM. The 
DSC has been designed for the worst-<:ase postulated accidents, so that retrievability of the fuel from the DSC is assured 
even following a maximum credible accident. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constrncted in place at the ISFSI site. 
Calvert Clilfs employs a 2 x 6 array, a massive concrete strncture which consists of twelve HSM's in two rows of six. 
The side wails and roof are three feet thick, whereas the front wails are three and one half feet thick. There are two foot 
thick interior wails which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Section. reviewed: The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a maIfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the W8x48 beam support steel weld design change. The subject activity changed the welds attaching the 
rail support steel to the cross beams mounting plates to change from one 112" and one 1/4" groove weld to two 3/8" 
groove welds. The new weld configuration has an identical 3/4" total throat as the original design, and as such. the 
allowable shear resistance for welds will remain the same. Since 1993, all fuel moves have resulted in a smooth transfer 
of the DSC from the TC into the HSM without any damage to the sliding surfaces. Based on this information, the subject 
design change will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the 
HSM, and will not adversely affect the ability of the HSM to perform it's intended design function. Therefore, this 
design change has no detrimental impact on equipment important to safety. 

The subject design change allows the" 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the beams of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such. there are no consequences to consider. 
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2. 'The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a ma1function of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a ma1function of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the welds attaching the rail support steel to the cross beams mounting 
plates to change from one 1/2" and one 114" groove weld to two 3/8" groove welds. 'The new weld configuration has an 
identical 3/4" total throat as the original design, and as such, the allowable shear resistance for welds will remain the 
same. Since ISFSI loading operations began in November of 1993. all fifteen fuel moves to date have resulted in a 
smooth transfer of the DSC from the TC into the HSM. Based on this information, the subject design change will not 
affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety, and will not create the possibility of a new malfunction not 
previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.!!9 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72,48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
W8x48 beam support steel weld design change. BGE approved this design change for construction prior to the issuance 
of the ISFSI license in November, 1992. The W8x48 beam support steel weld design change does not adversely affect 
the operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1 . 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreyjewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSllicense in 

November, 1992, This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
W8x48 beams support steel welds. 

Re.- lor Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSllicense in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmentallmpacl (UEI) 
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NO Involve a change in the Technical SpecificationsiLicensc Conditions or Bases? 
NO Rcqnire a change or addition to the UFSARIUSAR? 

Applicable to \0 CFR 72.48 Safetv Evaluations 
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Propelled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Stomge Module) 
door frame angles. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

FullCtion(s) of lIfI'«ted sse: NUHOMS-24P (Ny tech Horizontal Modular §ystem) is a dry stomge system that provides 
safe, interim stomge for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (PNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectm Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are 1) Dry Shielded Canister (DSC); 2) Tmnsfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Stomge Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P· the Calvert Cliffs license allows construction and opemtion of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued genemtion and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are tmnsferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Stomge Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postu1ated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a ma1function of equipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a ma1function of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the door frame angle design change number I. The subject activity changed the four door guide angles 
from L 7x4x% with L9x4xs/8. This design change is analyzed in calculation BGEOOI.0213 Revision 2, HSM Door 
Analysis. The reason for the change was to provide an angle with a longer leg (9" in lieu of 7") which would provide the 
required angle overlap and length to serve as a guide for the HSM door, which is 12%" thick. This angle, combined with 
a L7x4x'J. and the required angle overlap, results in a guide spacing of 13-IIlI". The calculation verified thai the stresses 
associated wid. iii. angle change were safely below the allowables. Based on this information, the subject design change 
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety. 

NO May the consequences of a malfunction of equipment important to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipmenl important to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, d.ere are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the door of the HSM. 

NO May the consequences of an accident previously evaluated in Ihe SAR be increased? 

Consequences of Accident: 

The consequences ofan accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity changed the four door guide angles from L7x4x';' with L9x4xS/8. This design 
change is analyzed in calculation BGEOOI.0213 Revision 2, HSM Door Analysis. The reason for the change was to 
provide an angle with a longer leg (9" in lieu of 7") wltich would provide the required angle overlap and length to serve 
as a guide for the HSM door, wltich is 12Y,' thick. This angle, combined with a L7x4xV. and the required angle overlap, 
results in a guide spacing of 13-1/8". The calculation verified that the stresses associated with the angle change were 
safely below the allowables. Based on this information, the subject design change will not affect the form, fit or function 
of the HSM, is not detrimental to the structural integrity of the HSM, and will Dot adversely affect the ability of the HSM 
to perform it's intended design function. Therefore, this design change has no detrimental impact on equipment 
important to safety, and will not create the possibility ofa new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SQ.!'!9 and 72.48: 

3. The margin of safety as defined in the basis for any lSFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
door frame angle design change number I. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The door frame angle design change number 1 does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the enviroiunental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame angles. 

ReUOll for Activity: This design chimge was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was perfonned because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Uoreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

NO Involve an unreviewed safety question (USQ)? 
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NO Involve a change in the Technical SpecificationslLicense Conditions or Bases? 
NO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant U eviewed Environmental Impact? 
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Pl'OpOIed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame angles. 

RelllOn for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuoctioo(s) of affected SSC: NUHOMS-24P iliYtech Horizontal Modular fu1stem) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(fonneriy Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. Tbere are four major components 
of the NUHOMS-24P system. The four components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Clifis license allows construction and operation ofa total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structnre constructed in place at the ISFSI site. 
Calvert Clifis employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
Tbe side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. Tbere are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. Tbe function of the HSM is to safely provide interim storage of the DSC's. Tbe HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were 1, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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1. The probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of eqnipment important to safety previously evaluated in the 
SAR be increased? 

Probability of Malfunction: 

The probability of occurrence of a malfunction of equipment important to safety previously evaluated in the SAR will not 
be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed to 
provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability for. 
any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the USAR 
as a result of the door frame angle design change number 2. The subject activity provided a construction alternative to 
substitute L8x4x'h angles for all L 7x4x¥. and L9x4xSIl! door frame angles. This design change is analyzed in calculation 
BGEOOI.0213 Revision 2, HSM Door Analysis. The reason for the change was to provide the constructor with one angle 
size for an order in lieu of two, and to eliminate the possibility of incorrectly constructing the frame by mixing the 
angles. This alternative design is equivalent to the original design, which was discussed in ISFSI Safety Evaluation 
SEOOI29. The use of this angle, along with the required angle overlap, results in a guide spacing of 13-118», which 
provides the spacing necessary for the 12'1." thick HSM door. The calculation verified that the stresses associated with 
the angle change were safely below the allowables. Based on this information, the subject design change will not affect 
the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not adversely 
affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no detrimental 
impact on equipment important to safety. 

NO May the consequences of a malfunction' of equipment important to safety previously evaluated in the SAR be 
increased? 

Conseouences of Malfunction: 

The consequences of a malfunction of equipment important to safety previously evaluated in the SAR will not be 
increased as a result ofthis proposed activity. As stated above, there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such, there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the door of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above, there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a truiJfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity provided a construction alternative to substitute L8x4x'!. angles for all 
L 7x4xY. and L9x4x518 door frame angles. This design change is analyzed in calculation BGEOO 1.0213 Revision 2, HSM 
Door Analysis. The reason for the change was to provide the constructor with one angle size for an order in lieu of two, 
and to eliminate !be possibility of incorrectly constructing the frame by mixing the angles. This alternative design is 
equivalent to the original design, which was discussed in ISFSI Safety Evaluation SEOO129. The use of this angle, along 
with the required angle overlap, results in a guide spacing of 13-118", which provides the spacing necessary for the 12W' 
thick HSM door. The calculation verified that the stresses associated with the angle change were safely below !be 
allowables. Based on this information, the subject design change will not affect the form, fit or function of the HSM, is 
not detrimental to the structural integrity of the HSM, and will not adversely affect the ability of !be HSM to perform it's 
intended design function. Therefore, this design change has no detrimental impact on equipment important to safety, 
and will not create the possibility of a new malfunction not previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibilitv of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Wi1\ the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

~ Discussion of why the margin of safetv is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Complete for 72.48: 

NO Wi1\ the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
door frame angle design change number 2. BGE approved this design change for construction prior to the issuance of 
the ISFSI license in November, 1992. The door frame angle design change number 2 does not adversely affect the 
operation or the associated occupational exposures as described in ISFSI USAR Table 7.4-1. 

NO Will !be proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Proposed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame angles. 

Reuon for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a document which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 
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Based on the attached discussion, does this activity: 
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NO Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
NO Reqnire a change or addition to the UFSAR/USAR? 

Aoolicable to 10 CFR 72.48 Safety Evaluations 

NO Involve a Significant Increase in Occupational Dose? 
NO Involve a Significant Unreviewed Environmental Impact? 
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PI'IlpOIed Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame angle welds. 

ReIUOll for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a documeot which was submitted to the NRC 00 July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Fuactloa(s) of affected SSC: NUHOMS-24P iliYtech Horizontal Modular System) is a dry storage system that provides 
safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel Services (pNFS) 
(formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are four major components 
of the NUHOMS-24P system. The four components are I) 01)' Shielded Canister (DSC); 2) Transfer Cask (TC); 3) 
Lifting Yoke (Yoke); and 4) Horizontal Storage Module (HSM). A detailed description of each of these components is 
contained in the USAR and the NUHOMS-24P Topical Report. What follows is a brief description of the NUHOMS-24P 
system and those component(s) related to this evaluation. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can house 
2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for additional 
storage. There are currently 48 HSM's constructed, which will allow for the continued generation and storage of spent 
fuel until approximately 2004. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for interim storage. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI site. 
Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows of six. 
The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are two foot 
thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent scatter in adjacent 
modules during DSC loading. The function of the HSM is to safely provide interim storage of the DSC's. The HSM 
provides the necessary radiological protection to the public at all times. Each HSM has been designed for worst case 
postulated and hypothetical accidents, including scenarios such as design basis tornadoes and tornado missiles. 

ISFSI USAR Revision No.: 5 

ISFSI USAR Sections reviewed: The main chapters reviewed were I, 3, 4, 5, 7, and 8. The key sections reviewed were 1.3, 
3.3, 3.4,3.6,4.2,4.3,5.1,7.3,7.4,8.1, and 8.2. 
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I. 1be probability of occurrence or the consequences of an accident or malfunction of equipment impottant to safety 
previously evaluated in the SAR is not increased. 

NO May the probability of occurrence of a malfunction of equipment impottant to safety previously evaluated in the 
SAR be increased? 

Probability ofMaifunction: 

The probability of occurrence of a malfunction of equipment impottant to safety previously evaluated in the SAR will 
not be increased as the result of this activity. The NUHOMS-24P system is a totally passive installation that is designed 
to provide shielding and safe confinement of irradiated fuel. The passive nature in itself provides a minimal probability 
for any malfunction to occur. There are no possible malfunctions of the HSM which are described or evaluated in the 
USAR as a result of the door frame angle weld design change. The subject activity reduced the amount of weld used to 
attach the door frame angles to the embedded steel. This change was made to reduce the heat input to the concrete and 
lower the potential for concrete cracking. This design change is analyzed in calculation BGEOOI.0213, Revision 2, 
HSM Door Analysis. As shown in this calculation, the revised weld design meets the code allowables. Based on this 
information, the subject design change will not affect the form, fit or function of the HSM, is not detrimental to the 
structural integrity of the HSM, and will not adversely affect the ability of the HSM to perform it's intended design 
function. Therefore, this design change has no detrimental impact on equipment impottant to safety. 

The subject design change 

NO May the consequences of a malfunction of equipment impottant to safety previously evaluated in the SAR be 
increased? 

Consequences of Malfunction: 

The consequences of a malfunction of equipment impottant to safety previously evaluated in the SAR will not be 
increased as a result of this proposed activity. As stated above. there are no possible malfunctions of the HSM which are 
described or evaluated in the USAR as a result of this proposed activity. As such. there are no consequences to consider. 

NO May the probability of occurrence of an accident previously evaluated in the SAR be increased? 

Probability of Accident: 

The probability of occurrence of an accident previously evaluated in the SAR will not be increased as the result of the 
activity. None of the accident scenarios address the door of the HSM. 

NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: 

The consequences of an accident previously evaluated in the SAR will not be increased as a result of this activity. As 
stated above. there are no possible accidents of the HSM which are described or evaluated in the USAR as a result of this 
proposed activity. As such, there are no consequences to consider. 
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2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not created. 

NO May the possibility of a malfunction of a different type than any previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The possibility of a malfunction of a different type than any previously evaluated in the SAR will not be created as a 
result of this activity. The subject activity reduced the amount of weld used to attach the door frame angles to the 
embedded steel. This change was made to reduce the heat input to the concrete and lower the potential for concrete 
cracking. This design change is analyzed in calculation BGEOOI.0213, Revision 2, HSM Door Analysis. As shown in 
this calculation, the revised weld design meets the code allowables. Based on this information, the subject design change 
will not affect the form, fit or function of the HSM, is not detrimental to the structural integrity of the HSM, and will not 
adversely affect the ability of the HSM to perform it's intended design function. Therefore, this design change has no 
detrimental impact on equipment important to safety, and will not create the possibility of a new malfunction not 
previously evaluated in the SAR. 

NO May the possibility of an accident of a different type than any previously evaluated in the SAR be created? 

Possibility of New Accident: 

The possibility of an accident of a different type than any previously evaluated in the SAR will not be created as a result 
of this proposed activity. After a thorough and intense review, it was concluded that this activity would not create the 
possibility of a new accident not previously evaluated in the SAR. 

Comolete for SO.S9 and 72.48: 

3. The margin of safety as defined in the basis for any ISFSI Technical Specification is not reduced. 

NO Will the margin of safety as defined in the basis for any ISFSI Technical Specification be reduced? 

Bases Discussion of why the margin of safety is not reduced 

None of the Technical Specifications nor the Bases are affected by this activity. 

Comolete for 72.48: 

NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

A significant increase in occupational dose will not occur as a result of this proposed activity. The activity provided a 
door frame angle weld design change. BGE approved this design change for construction prior to the issuance of the 
ISFSI license in November, 1992. The door frame angle weld design change does not adversely affect the operation or 
the associated occupational exposures as described in ISFSI USAR Table 7.4·1. 

NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed enyjronmental impact: 

A significant unreviewed environmental impact will not occur as the result of this proposed activity. The proposed 
activity does not affect the environmental conditions of the ISFSI. 
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Propelled Activity: To evaluate an ISFSI design change that occurred prior to the issuance of the ISFSI license in 
November, 1992. This particular safety evaluation addresses a design change to the HSM (Horizontal Storage Module) 
door frame angle welds. 

Reuoa for Activity: This design change was fully evaluated and justified by Pacific Nuclear Fuel Services and approved by 
BGE for construction prior to the issuance of the ISFSI license in November, 1992. This design change was included in 
a docwnent which was submitted to the NRC on July 16, 1992, which provided the first revision to the original SAR and 
provided changes made to ISFSI design documents during fabrication that had not been previously reviewed by the 
NRC. This safety evaluation was performed because the NRC has not reviewed that submittal. 

Activity Summary: After a thorough and intense review, it has been concluded that the ISFSI documentation reviewed: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not increase the probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR 

• Does not create the possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR 

• Does not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (VEl) 
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Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

Involve an unreviewed safety question (USQ)? DYES ~ NO 
DYES ~ NO 
~YES D NO 

Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
Require a change or addition to the UFSAR/USAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

DYES ~ NO 
DYES ~ NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Significant Unreviewed Environmental Impact? 

Prepared by: David A. Scheetz ~I r DepartmentDuke Engineering & Services Date: 'l. -I" -" S
PRINTED NAME AND SIGNATURE 

YES Is a special review required by groups other than the group to which the Preparer belongs? 

Resp. Ind.: G. Tesfaye 
Work Group: Licensing 

Resp. Indv.: C. 1. Dobry 
Work Group: PES 

SIGNATURE / ATE 

QP.proved"") Disapproved 

Signature~ J. Rttw~ ~~I.I'li 
DEPENDENT REVIEWER 

U 

Resp. Indv.: R. H. Beall 
Work Group: NFM 

SIGNATURE/DATE 

Disapproved 

Date -;).{ /lll 't8 Dare ______________ ~~~~ ____ _ 

The POSRC has reviewed this evaluation according to NS-2-1O 1. 

POSRC Meeting No.: __ ....... ~.>.8"'_-_O=_LJI B""-__ _ Date: __ ..:2:..'..:./--,7,--,-3~8,--___ _ 

Approved ~ Disapproved ____ __ 

~~-POSRC CHAIRMAN 

Signature: ~ c: 4 
LANTGE AGER 

Date .1! -I? - 96 

Date J-h/re , . 

Recommend ~ecommend 
Approval--L-, Disapproval ____ _ 

. The OSSRC has reviewed this evaluation according to NS-2-100. 

Full OSSRC Conuuittee r . ew required? Yes ____ _ 

Signature: ~'±Ib.~~~~~~ ______ Date: 

If yes. OSSRC Meeting No.: ____________ _ 

.. 
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Proposed Activity: This safety evaluation is prepared to clarify and correct the licensing basis for the NUHOMS system in 
use at the Calvert Cliffs Independent Spent Fuel Storage Installation (ISFSI) with respect to the postulated transfer 
cask drop accident. The USAR wiJl be changed to properly account for the behavior of DSC components, and to 
correct the stress values and deflections that might be expected in the unlikely event of a cask vertical drop 
accident. This activity applies to canisters ROO8, ROO9, and ROI8-R024. 

Change the Calvert Cliffs ISFSI USAR as foJlows: 
I) USAR Section 8.2.5.2 qualifies the transfer cask for a cask drop accident by reference to " ... the analytical methods 

presented in Section 8.2.5.2 of (the Topical Report) ... " Tbe USAR wiJl be revised bere to add a reference to, and a 
brief description of, BGE analyses which correct the analysis of the postulated transfer cask vertical drop accident 
in the Topical Report. These new analyses acknowledge that the connection between the DSC guide sleeves and 
the bottom spacer disk may fail at a higher vertical acceleration than the design previously anticipated, and the 
bottom spacer disk behavior has consequently been re-analyzed for this loading due to the guide sleeves. Tbe 
support rods have also been reanalyzed for the effects of this new loading. including the use of ASME Appendix F 
in determining support rod allowable stress. No change to the USAR is anticipated for any other drop events. 

2) USAR Tables 8.2-6 and 8.2-10 wiJl be modified to show the new stress levels in the DSC components resulting 
from the transfer cask vertical drop. 

3) USAR Section 8.2.5.2 specifies the maximum spacer disk deflection which might be expected under a cask drop 
accident of any orientation. This section wiJl be updated. 

4) USAR Sections 8.1.1, 8.1.2, and 8.2 wiJl have a reference to the re-analysis added. 

Reason for Activity: 

An independent design review and assessment of TN-West (formerly known as Vectra Technologies, Inc., Pacific 
Nuclear, and NUTECH), performed by LES and commissioned by GPU Nuclear, Inc., identified a design issue with the 
generic NUHOMS-24P DSC system. Tbe Calvert Cliffs ISFSI uses a similar NUHOMS-24P model, and is affected by 
this issue. 

The issue involves the postulated transfer cask drop event, which is described in the ISFSI USAR Section 8.2.5. The 
ISFSI USAR concludes that a vertical, horizontal, or corner drop would: 

• not affect the ability to retrieve fuel from the DSC stored inside the transfer cask 
• not affect fuel cladding integrity 
• not affect DSC structural integrity 

The transfer cask drop analysis (which is not described in the ISFSI USAR, but is found in the DSC Structural 
Calculation C-91-076, Rev. 001, and the Topical Report for NUHOMS-24P) assumed, during a postulated vertical cask 
drop event, that the welds, which attach angle clips from the DSC bottom spacer disk to the DSC gnide sleeves, wiJl fail 
at 3S g's (SER p. 2-48). At that point, the gnide sleeves would cease to exert any force on the bottom spacer disk. The 
independent design review and assessment concluded that the approach used to calculate the weld failure point was not 
conservative, and that the possibility exists that the welds may not fail until a higher acceleration level (> 35 g's) is 
reached. If the welds and angle clips were to remain intact at higher g levels during a vertical cask drop event, then 
more of the load associated with the deceleration of the DSC gnide sleeves would be transferred to the DSC bottom 
spacer disk and four DSC support rods. As a result, the behavior of these components will change, and the stresses 
associated with the ISFSI USAR transfer cask drop event will slightly increase. 

These concerns have been documented in BGE Issue Report IRI -0 I I -I 83. 
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Funetion(s) of affected SSC: Sununarlzing information provided in Chapter 4 of the USAR and ANSI-S7.9, the dry shielded 
canister bas containment, shielding, criticality control, configuration control related to fuel retrievability, and thenna! 
safety funetions. The primary funetion of the DSC is to provide containment for the spent nuclear fuel. This is achieved 
by the stainless steel shell and twoinner cover plates (top and bottom ends) which are welded to the shell assembly. 
There are also onter cover plates (top and bottom) to further assure containment integrity. These are integral with the 
shield plugs. The DSC provides gamma shielding at its ends by the use of lead shield plugs. These provide ALARA 
dose rates at the top of the canister during drying and sealing operations and at the bottom for minimizing dose rates 
during DSC to HSM loading operations and at the HSM door during storage. 

Criticality and configuration control is provided by the DSC's internal basket assembly. A series of nine spacer discs 
and four axial support rods maintain the fuel assemblies in known positions under all nonna! and accident conditions. 
The thickness and location of ihe spacer discs, plus the relative location of the fuel assemblies and the DSC basket 
material achieve the criticality and configuration control funetions. The DSC maintains the helium cover gas which is 
required for heat rejection and corrosion control. Heat is transferred via thenna! radiation and conduetion from the fuel 
through the spacer discs and cover gas to the DSC shell, where it is conveetively cooled during HSM interim storage. 
The presence of helium and spacer discs achieves the heat transfer function. 

The on-site transfer cask provides shielding during the DSC closure and transfer operations. The transfer cask also 
provides structural proteetion for the DSC agaiost natura1 and operation hazards during the transfer operations and 
loading of the DSC into the HSM for interim storage. 

ISFSI USAR Revision No.: 6 

ISFSI USAR Seetions Reviewed: The main chapters reviewed were 3, 4,5, 7, and 8. The key seetions reviewed were 3.6, 
4.2, 4.7, 5.1, 7.4, 7.5, 7.6, 8.1, and 8.2. 

Complete for 50.59 and 72.48: 

I. The probability of occurrence or the consequences of an accident or malfunetion of equipment important to safety 
previously evaluated in the SAR is not increased. 

o YES 181 NO May the probability of occurrence of a malfunetion of equipment important to safety 
previously evaluated in the SAR be increased? 

Probability ofMalfunetion: The probability of occurrence of a malfunetion of equipment important to safety 
previously evaluated in the SAR will not be increased as a result of this proposed activity. 

Critical funetions that most be maintained are containment, shielding, criticality control, configuration control 
related to fuel retrievability, and thenna! safety funetions. The cask drop scenario imposes limiting stresses on the 
transfer cask and the DSC components. Stresses beyond code a1lowables or unacceptable deflections of safety 
related DSC and transfer cask equipment/materials define the malfunetions needing to be considered when 
evaluating this aetivity involving the drop scenario. The aetivity in no way degrades the reliability of components 
important to safety since the design of the DSC is unchanged by this aetivity. There is no change to the design or 
operation of the NUHOMS system caused by this aetivity. While there are slight increases in stress levels of 
components of the DSC, the stresses are still below allowable values. Hence, there is no increase in the probability 
of malfunetions resulting from the accident. 
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o YES ~ NO May the consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR be increased? 

Consequences of Malfunction: The consequences of a ma1function of equipment important to safety previously 
evaluated in the SAR will not be increased as a result of this proposed activity. 

The potential malfunctions that could result from this change are the excessive stresses and pennanent deformation 
of the bottom spacer disk, support rods, and/or guide sleeves which could adversely affect canister containment 
capability. Any breach in this containment capability could have direct radiological consequences, in the form of 
increased dose rates. Analyses using elastic-plastic methods consistent with the original bilinear elastic-plastic 
model (SER p. 2-48) have determined that increases in stress and strain levels in the subject components will 
occur. However, the stress levels are still below the allowable values and will not affect this containment capability 
(Ref. 6). Deformations are addressed below. For the case of the support rods, introduction of combined applied 
compression and bending loads from the bottom spacer disk, which was not previously adequately considered, 
introduces a new load case for the support rods. Again, analysis has shown this load case to be acceptable, with 
stresses below allowable values (Ref. 6). All other structural elements of the canister have been considered in the 
analysis, and the analysis conservatively envelopes the use of both staiuless and carbon steel materials for the 
spacer disks. The stress levels indicate that there is no effect on the containment or structural integrity of the DSC. 
Hence, the radiological consequences of any component ma1function associated with the top cask drop are not 
increased. 

In a cask bottom drop accident scenario, the gap between the bottom of the guide sleeves (connected to the bottom 
spacer disk), and the bottom cover plate would close well before the connection would fail. This is consistent with 
existing Topical Report p. 8.2-35. 

Criticality control is assured as part of the existing design basis and technical specifications by the physical 
properties and history of the fuel, by rnechanical control of the assemblies' locations in the DSC basket, by neutron 
absorption of the materials of the basket, by Calvert Cliffs administrative controls over fuel identification and 
handling, and by the presence of soluble boron in the fuel pool for wet operations (Ref. I). The maintenance of 
continued positive control over criticality has been examined as part of this evaluation. In the event ofa cask end 
drop, section 3.3.4 of the USAR has shown that introduction ofa moderator would be necessary to cause a 
criticality concern. The violation of DSC structural integrity that would be necessary to allow the introduction of 
that moderator has been shown to be incredible above. None the less, a criticality analysis of the effects of spacer 
disk in-plane deformations on guide sleeve center-to-<:enter spacing has been performed, and has determined that 
criticality control is still maintained over the fuel in the DSC in the event of a cask end drop (Ref. 13). 

The Technical Specification requires retrievability of fuel from the DSC for any drop greater than 15". Analyses 
have determined the maximum guide sleeve deflection which might be expected from the cask vertical drop 
accident in the plane of the bottom spacer disk al the guide sleeve connection point. The permanent in-plane 
deflection is predominantly due to local deformation at the clip connection poinllo the guide sleeve (Ref. 6), and 
can directly impact retrievability. This deformation typically does nol exceed the gap between the guide sleeve and 
the lower spacer grid of the fuel assembly, which is nominally computed 10 be one-half of 0.52 incbes (Ref. 14), or 
0.26 incbes on each side, al this location. However, under certain cireumstances this deformation may exceed the 
gap and "pinch" the fuel assembly. A small nominal force has been computed to be necessary (Ref. 6) to extract 
the fuel assembly from the DSC if this "pinched" condition should occur. The effects on the lower spacer grid, on 
the stresses in the fuel assembly guide tubes and upper end fitting posts, and on the fuel handling machine hoist 
during retrieval have been examined. The force on the lower spacer grid is comparable 10 the self weight that a 
spacer grid normally supports in the horizontal orientation, and hence is not a concern; The fuel assembly 
components are so rigid in the axial direction thai any stress increases are inconsequential; Finally, the overload 
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setting of the spent fuel handling machine hoist is procedurally verified to be much greater than the assembly 
weight plus the extraction force reqnired (Ref. IS). The effects of the 75 g force acting on the spacer disk itself, 
together with any effect on other spacer disks, have been considered (Ref. 6), and do not impact the above
described "dimpling" determination or cause guide sleeve deflections which permanently close the guide sleeve
fuel assembly gap at spacer disks other than the bottom spacer disk. Hence, retrievability is assured. 

DYES 181 NO May the probability of occurrence of an accident previously evaluated in the SAR be 
increased? 

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be 
increased as a result of this proposed activity. 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Of those 
accidents discussed in the SAR, only the cask drop scenario is affected. The probability of occurrence is only 
dependent on the drop initiating event frequency. There is no change to the design or operation of the NIlliOMS 
system caused by this activity, or to the drop initiating event frequency. Therefore, the probability of occurrence of 
the cask drop is not changed. The SER (p. 2-43) states that the seismic analyses of certain components of the DSC 
were based upon scaling the results of the vertical cask drop analysis. However, examination of the design basis 
reveals that the seismic analyses of those components whose behavior will differ because of this activity, the bottom 
spacer disk and support rods, did not utilize any of the results of the drop analysis, instead relying for their design 
on the deadweight analysis. Therefore, there is no change in the probability of occurrence of any analyzed 
accident. 

o YES 181 NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: The consequeuces of an accident previously evaluated in the SAR will uot be increased 
as a result of this proposed activity. 

The USAR reports that an accidental cask drop resnlts in the maintenance of continued structural and containment 
integrity. However, the computation of dose rates resulting from the cask drop is conservatively based on a total 
loss of solid neutron shielding in the USAR. Increases in consequences can only occur when doses to the public 
are increased beyond those described in Chapter 8 of the USAR. Since stress levels are below allowables, and 
increases in the stress and strain levels of the bottom spacer disk and support rods do not affect the ability of the 
transfer cask to maintain its structural integrity, the containment and shielding integrity of the DSC is maintained. 

Criticality control has been previously discussed. It has been concluded that criticality control is still maintained 
over the fuel in the DSC in the event of a cask end drop. 

Therefore, the consequences of a cask drop accident previously evaluated in the USAR are not increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is not 
created. 

o YES 181 NO May the possibility of a malfunction of a different type than any previously evaluated in 
the SAR be created? 
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Possibility of New Malfunction: The possibility of a malfunction of a different type than any previonsly evaluated 
in the SAR will not be created as a result of this proposed activity. 

The critical functions and cask drop scenarios associated with this change have been discnssed previonsly. No new 
components, procedures, or tests are being introduced. While the acceleration at which the gnide sleeves 
plastically deform and cease to load the bottom spacer plate increases, all components still perform their functions 
within the parameters of the licensing basis, that is, with acceptable stress levels computed considering "spacer 
disk elastic pins plastic deflections" (USAR p. 8.2-12), and analyzing "the vertical top end drop nsing a bi-linear 
elastic-plastic model" (SER p.2-48) 

Retrievability of fuel bas been discussed previonsly. All spacer disk permanent deflections which could adversely 
affect the ability of the fuel to be removed from the DSC guide sleeves have been examined and determined to be 
acceptable. 

D YES ~ NO May the possibility of an accident of a different type than any previonsly evaluated in the 
SAR be created? 

Possibility of New Accident: The possibility of an accident of a different type than any previonsly evaluated in the 
SAR will not be created as a result of this proposed activity. 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in section 8.2 of the USAR, and have been 
discnssed previonsly. Since there is no change to the desigu or operation of the NUHOMS system cansed by this 
activity, the possibility of an accident of a different type than any previously evaluated in the SAR will not be 
created .. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYES ~NO 

2.3 

Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

Discnssion of why the margin of safety is not reduced 

The transfer cask is allowed to be lifted up to 80" in height with a non-single-failure-proof lifting 
device. The 75 g acceleration envelopes this specification. In the event of a cask drop of 15 
inches or more, the DSC is required to be removed from service and inspected, which in turn 
requires that the fuel be removed from the DSC. 

Analyses of cask vertical drops performed for this safety evaluation demonstrate that drops of up 
to 80" can be sustained without unacceptable daruage to the cask or DSC, and without decreasing 
margins of safety. The margin of safety is the diIIerence between the appropriate ASME 
allowable stress value and the material equivalent failure stress. Table 2.2.3-14 of the SER 
indicates that the allowable stresses for the DSC components under Combined Accident Loads 
(Service Level D) are 43.2 ksi (Pri Membrane) and 64.0 ksi (Membrane+Bending). These are 
provided by ASME for components subject to ail elastic analysis. All elastically-computed 
stresses (Ref. 6) are below these allowable stresses and all margins of safety associated with these 
allowable stresses remain unchanged. In addition, all plastically-computed stresses (Ref. 6) 
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remain below the allowable stresses recommended by ASME for plastically analyzed 
components. Table 2.2.3-13, Drop Accident Loads (Service Level D), of the SER lists the same 
allowables (as appear in Table 2.2.3-14) for the spacer disk, but lists the allowable stress for the 
support rods as 28.0 ksi (primary). This value, which corresponds to the allowable provided by 
ASME for primary membrane stresses for certain component supports, is inconsistent with the 
statement of allowable stresses in BGE calculation C-91~76, Rev. 001, and in Table 2.2.3-14 of 
the SER. We do not consider this to be an appropriate allowable stress for the support rods 
because all other technical bases have used component allowable values for the support rods, 
rather than component support allowable values. (The ASME assigns one set of allowable 
stresses to components such as vessels, concrete containments, piping, pumps, valves, and 
storage tanks, and another set to component supports, which are metal elements transmitting 
component loads to building structures. We believe that the support rods are properly classified 
as components.) Nonetheless, the computed stress level (Ref. 6) ensures that the margin of 
safety associated with this allowable stress remains unchanged. 

o YES 181 NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: A significant increase in occupational dose will not 
occur as a result of this proposed activity. 

The design and operation of the NUHOMS system outside the reactor building is not changed by this 
proposed activity. Integrity of the DSC or transfer cask is not impacted by this activity. Retrievability offuel 
following a design basis 80 inch drop accident is not impacted by this activity. Shielding functions of the DSC 
and the transfer cask are not impacted by this activity. Because none of these attributes are changed, the 
occupational doses summarized in USAR Table 7.4-1 are not affected by this activity. Therefore no occupational 
doses are increased. 

o YES 181 NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur as 
a result of this proposed activity. 

Integrity of the DSC or transfer cask is not impacted by this activity. Shielding functions of the DSC and the 
transfer cask are not impacted by this activity. The proposed activity does not affect any area of the plant site 
previously undistwbed for the ISFSI, and does not cause any reason for revision to the ISFSI Updated 
Environmental Report. The proposed activity does not affect the environmental conditions associated with the 
ISFSI. 

Summary: (For NRC Report, provide a brief overview) 

Propoled Activity: This safety evaluation is prepared to clarify and correct the licensing basis for the NUHOMS-24P 
system in use at the Calvert Cliffs ISFSI with respect to the postulated transfer cask drop accident. 

Proposed changes to the Calvert Cliffs ISFSI USAR include: 

• addition of a description ofBGE analyses which correct the vertical drop accident analyses in the Topical 
Report, specifically, of the behavior of the DSC guide sleeves, bottom spacer disk, and support rods. 
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• modification of reported stresses in the DSC components resulting from the transfer cask vertical drop. 
• updating the. reported spacer disk deflection to be expected for a cask drop accident. 

Reason for Activity: The transfer cask drop analysis (which is not described in the ISFSI USAR, but is found in the DSC 
Structural Calculation C-9I-076, Rev. 00 I, and the Topical Report for NUHOMS-24P) assumed, during a vertical 
cask drop event, that the welds (which attach angle clips from the DSC bottom spacer disk to the DSC gnide 
sleeves) will fail at 35 g's. The independent design review and assessment originally conducted for GPU Nuclear 
concluded that the approach used to calculate the weld failure point was not conservative, and that the possibility 
exists that the welds would not fail until a higher acceleration level (> 35g's) is reached. If the welds and angle 
clips were to remain intact at higher Ii levels during a vertical cask drop event, then more of the load associated 
with the deceleration of the DSC gnide sleeves would be transferred to the DSC bottom spacer disk and four DSC 
support rods. As a result, the behavior of these components will change, and the stresses associated with the ISFSI 
USAR transfer cask drop event will slighUy increase. 

Aetivity Summary: Correction of the licensing basis for the NUHOMS-24P system in use at Calvert Cliffs to properly 
account for the behavior of DSC components, and to correct the stress values that might be expected, in the 
unlikely event of a cask vertical drop accident, does not constitute an Unreviewed Safety Question (USQ). Increases 
in stresses and deflectionS which could occur under these scenarios have been examined and do not increase the 
probability of occurrence or the consequences of an accident or malfunction of eqnipment important to safety 
previously evaluated in the SAR. Nor is the possibility for an accident or malfunction of a different type created. 
The increased stresses do not reduce the margin of safety as defined in the basis for any ISFSI Technical 
Specification, and, because of the maintenance ofDSC structural integrity, criticality control, and retrievabiIity, do 
not result in any increase in occupational dose. Finally, this activity does not constitute an Unreviewed 
Environmental Impact. 

Rel'ereDCel: 

1. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 6 
2. SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992 
3. Topical Report for the Nutech Horizontal Module Storage System for Irradiated Nuclear Fuel NUHOMS-24P, 

April 1991 (NUH-002, Rev. IA) 
4. BGE Calculation C-9I-076, Rev. 001 (Vendor Calc. BGEOO1.0203, Rev. 004) 
5. BGE Calculation C-91-076, Rev. 002 (Vectra Calculation BGEOOI.0203A, Rev. 0) 
6. BGE Calculation CA04132, Rev. 000 

· 7. BGE Issue Report IRI-Oll-183 
8. BGE Drawing 84-001, Rev. 0, 
9. BGE Drawing 84-019, Rev. 0 
10. Reformatted Technical Specifications for Calvert Cliffs ISFSI, May 19, 1992 
11. Calvert Cliffs ISFSI Updated Environmental Report, Rev. I 
12. ANSUANS-57.9-1992, Design Criteria for an Independent Spent Fuel Storage Installation 
13. BGE Memo NEU 98-021, G. E. Gryczkowski to M J. Gahan, 2116198, Subject: Criticality of a Compressed and 

Flooded Dry Storage Canister (ESI 998001 92.000, Rev. ()()()() 
14. BGE Memo NFM 98-026, R H. Beall to M J. Gahan, 1123/98, Subject: DSC Guide Sleeve to Fuel Assembly Gap 

Size 
15. BGE IMP 1-19, Rev. 6, Spent Fuel Handling Machine Load Weighing System Alignment Test/Adjustment 
16. American Society of Mechanical Engineers, Boiler and Pressure Vessel Code, Section m, 1983. 
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Applicable to 10 CPR 50.59 and 10 CFR 72.48 Safety Evaluations 

Involve an unreviewed safety question (USQ)? DYES [&\ NO 
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Involve a change in the Technical SpecificationsiLicense Conditions or Bases? 
Require a change or addition to the UFSARIUSAR? 

Applicable to 10 CFR 72.48 Safety Evaluations 

o YES [&\ NO Involve a Significant Increase in Occupational Dose? o YES [&\ NO Involve a Significant Unreviewed Environmental Impact? 
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Proposed Activity: This safety evaluation is prepared to claruy and correct a non-conforming condition for the NUHOMS 
system in use at the Calvert Cliffs Independent Spent Fuel Storage Installation (ISFSI) with respect to the Dry 
Shielded Canister (DSC) internal pressure during blowdown and reflood conditions. The USAR will be changed to 
revise the pressures and the associated stress values that are expected under blowdown and reflood internal 
pressures. 

Change the Calvert Cliffs ISI'SI USAR as follows: 
I) USAR Tables 3.6-2 and 3.6-3 will be updated to show that the DSC internal pressures under Service Level B and 

Service Level D conditions (ref. ASME B&PV Code) include pressures due to blowdown and reflood activities, 
respectively (40.0 psig for each). 

2) USAR Section 8.U.I.B will be revised to add a statement that the DSC internal pressure loads include a 
consideration of pressures due to blowdown and reflood conditions, and that reflood is a Service Level D condition. 
A re-analysis which includes the effects of these loadings has been conducted, and concludes that these conditions 
are adequately addressed by the design. 

3) USAR Table 8.1-4 will be updated to show the new off-nonnal stress levels in the DSC components resulting from 
the blowdown internal pressure load case. 

4) USAR Table 8.2-8 will be updated to show the new enveloped stress levels in the DSC components resulting from 
the blowdown internal pressure. 

Reason for Activity: 
It was discovered during a calculation review that, while Calvert Cliffs subjects the DSCs to internal pressures of up to 
35 psig during blowdown and reflood activities (ref. 12, 13 and 15), the USAR and SER do not mention that these 
activities canse internal pressure loads. The USAR ouly describes normal and off-normal internal pressures of 10 psig, 
and accident internal pressures of 50 psig. This safety evaluation will show, conservatively, that blowdown and reflood 
pressures up to 40 psig are acceptable. 

The blowdown activity occurs after loading fuel into the DSCltransfer cask, moving it to the washdown pit, and welding 
the shield plug in place. It involves the introduction of filtered, regulated air and/or helium through the vent line into 
the DSC while borated water discharges through the siphon port. The reflood activity occurs ouly if the sealed DSC is 
required to be opened in the washdown pit. It involves the controlled introduction of borated water from the spent fuel 
pool into the siphon port of the DSC while the monitored helium backfill vents through the DSC vent port. 

Blowdown pressure has been determined to be a Service Level B load condition, and reflood pressure a Service Level D 
load condition (ref. 7 and 11). 

These concerns have been documented in BGE Issue Report IR3-005-170. 

Function(s) of affected SSC: Summarizing infonnation provided in Chapter 4 of the USAR and ANSI-57.9, the dry shielded 
canister has containment, shielding, criticality control, configuration control related to fuel retrievability, and thermal 
safety functions. The primary function of the DSC is to provide containment for the spent nuclear fuel. This is achieved 
by the staiuless steel shell and two inner cover plates (top and bottom ends) which are welded to the shell assembly. 
There are also outer cover plates (top and bottom) to further assure containment integrity. These are integral with the 
shield plugs. The DSC provides ganuna shielding at its ends by the use of lead shield plugs. These provide ALARA 
dose rates at the top of the canister during drying and sealing operations and at the bottom for minimizing dose rates 
during DSC to HSM loading operations and at the HSM door during storage. 

Criticality and confignration control is provided by the DSC's internal basket assembly. A series of nine spacer discs 
and four axial support rods maintain the fuel assemblies in known positions under all normal and accident conditions. 
The thickness and location of the spacer discs, plus the relative location of the fuel assemblies and the DSC basket 
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material achieve the criticality and configuration control functions. The DSC maintains the helium cover gas which is 
reqnired for heat rejection and corrosion control. Heat is transferred via thermal radiation and conduction from the fuel 
through the spacer discs and cover gas to the DSC shell, where it is convectively cooled during HSM interim storage. 
The presence of helium and spacer discs achieves the heat transfer function. 

The on-site transfer cask provides shielding during the DSC closure and transfer operations. The transfer cask also 
provides structura\ protection for the DSC against natural and operation hazards during the transfer operations and 
loading of the DSC into the HSM for interim storage. 

ISFSI USAR Revision No.: 6 

ISFSI USAR Sections Reviewed: The main chapters reviewed were 3,4, 5, 7, and S. The key sections reviewed were 3.6, 
4.2,4.7,5.1,7.4,7.6, S.I, and S.2. 

Complete for 50.59 and 72.4S: 

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to safety 
previously evaluated in the SAR is not increased. 

o YES 181 NO May the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Probability of Malfunction: The probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR will not be increased as a result ofIhis proposed activity. 

Functions that must be maintained are containment, shielding, criticality control, configuration control related to 
fuel retrievability, and thermal safety functions. The internal pressurization scenarios impose limiting stresses on 
some DSC components. Stresses beyond code allowables or unacceptable deflections of safety related DSC 
equipment/materials define the malfunctions needing to be considered when evaluating Ihis activity involving the 
internal pressures. The activity in no way degrades the reliability of components important to safety since the 
design of the DSC is unchanged by Ihis activity. There is no change to the design or operation of the NUHOMS 
system caused by Ihis activity. While there are increases in stress levels of components of the DSC (ref. 6), the 
stresses are still below allowable values, and all functions are capable of being performed. Hence, there is no 
increase in the probability of malfunctions resulting from the accident. 

o YES 181 NO May the consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR be increased? 

Consequences of Malfunction: The consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR will not be increased as a result of Ihis proposed activity. 

The potential malfunctions that could result from Ihis change are the excessive stresses and permanent deformation 
of the DSC shell and cover plates which could adversely affect canister containment capability. Any breach in Ihis 
containment capability could have direct radiological consequences, in the form of increased dose rates. The 
analysis conservatively envelopes the use of both stainless and carbon steel materials for the spacer disks. 
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Blowdown pressure has been determined to be a Service Level B load condition, and reflood pressure a Service 
Level D load condition (ref. 7 and 11). Since the existing design includes a SO psig accident pressurization, the 
reflood condition is enveloped by the existing Service Level D analysis. Analysis has shown that DSC shell 
stresses associated with the blowdown and reflood pressures will increase, but that all stresses are below allowable 
values (Ref. 6). The stress levels indicate that there is no effect on the containment or structural integrity of the 
DSC. Hence, the radiological consequences of any component malfunction associated with the blowdown and 
reflood activities are not increased. 

Criticality control is assured as part of the existing design basis and technical specifications by the physical 
properties and history of the fuel, by mechanical control of the assemblies' locations in the DSC basket, by neutron 
absorption of the materials of the basket, by Calvert Cliffs administrative controls over fuel identification and 
handling, and by the presence of soluble boron in the fuel pool for wet operations (Ref. 1). The maintenance of 
continued positive control over criticality has been examined as part of this evaluation, and has been determined 
not to be at risk because there is no permanent deformation of any component which could cause changes in any of 
the criticality control attributes listed above. 

The Technical Specification requires retrievability of fuel from the DSC for any drop greater than IS". Since the 
cask drop is a Service Level D load case and the Service Level D accident pressure envelopes the reflood pressure 
(refs. 4 and 6), these pressures do not directly affect retrievability. This scenario also envelopes any other scenario 
for canister uuloading. 

DYES ~NO May the probability of occurrence of an accident previously evaluated in the SAR be 
increased? 

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be 
increased as a result of this proposed activity. 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR and in the SER 
Of those accidents discussed in the SAR, only HSM air inlet blockage and accidental DSC pressurization scenarios 
are considered. Since these accidents are caused by wind-blown debris at the HSM and by fuel cladding failure, 
respectively, their causes are not related to blowdown or reflood activities. There is no change to the design or 
operation of the NUHOMS system caused by this activity which affects those accidents. Therefore, there is no 
change in the probability of occurrence of any analyzed accident. 

o YES ~ NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: The consequences ofan accident previously evaluated in the SAR will not be-increased 
as a result of this proposed activity. 

Increases in consequences can only occur when doses to the public are increased beyond those described in Chapter 
8 of the USAR Since no changes will occur to any accidents currently described in the USAR, no increases in the 
consequences of an accident previously evaluated in the USAR will occur. 
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2. The possibility for an accident or malfunction of a different type !ban any evaluated previously in the SAR is not 
created. 

o YES IZI NO May the possibility of a malfunction of a different type !ban any previously evaluated in 
the SAR be created? 

Possibility of New Malfunction: The possibility of a malfunction of a different type !ban any previously evaluated 
in the SAR will not be created as a result of this proposed activity. 

The critical functions associated with this change have been discussed previously. No new components, procedures, 
or tests are being introduced. While the DSC stresses will increase, they will still be less !ban allowable values for 
the appropriate Service Levels, and will not cause the DSC to plastically deform in a manner which inhibits 
performance of any safety functions. Hence, a malfunction of a different type !ban any previously evaluated in the 
USAR will not be created. 

o YES IZI NO May the possibility of an accident of a different type !ban any previously evaluated in the 
SAR be created? 

Possibility of New Accident: The possibility of an accident of a different type !ban any previously evaluated in the 
SAR will not be created as a result of this proposed activity. 

Credible accideuts analyzed for the Calvert Cliffs ISFSl are discussed in section 8.2 of the USAR., and have been 
discussed previously. The only change to the operation of the system as described in the USAR is the inclusion of 
reflood and blowdown pressures up to 40 psig. As discussed previously, the only effective change is the increase in 
the pressure used for Service Level B conditious to 40 psig and this change bas been fully accounted for in 
reference 6. Since all resulting stresses are below allowable values, these pressures do not introduce any behavior 
of the DSC or components which could cause any component to behave in a manner that impedes its functioning. 
Furthermore, there is no other change to the design or operation of the NUHOMS system caused by this activity, 
and the possibility of an accident of a different type !ban any previously evaluated in the SAR will not be created. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYES IZI NO Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

Discussion of why the margin of safety is not reduced 

The Technical Specifications do not specifically mention the pressures to which the DSC will be exposed during 
blowdown and reflood conditions. Nonetheless, there is a basis for determining a margin of safety in the design of 
the DSC components due to design basis pressure loading for ASME Service Levels A, B, C, and D. (Since we 
earlier identified that only Service Level B pressure loads shonld change, this discussion only includes Service 
Level B stresses.) The margin of safety is the difference between the appropriate ASME allowable stress value and 
the material equivalent failure stress. The specific DSC components which are affected by internal pressures are 
the DSC shell, the top cover plate, and the bottom cover plate. The SER indicates that the allowable stresses for 
these components under Service Level B and Combined Service Levels A & Bare 18.7 ksi (Primary Membrane), 
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28.0 ksi (Membrane + Bending), and 56.1 ksi (Primary + Secondmy). These are provided by ASME for 
components subject to an elastic analysis. All computed stresses (Ref. 6) are below these allowable stresses and all 
margins of safety associated with these allowable stresses remain unchanged. In addition, Service Level B Primary 
+ Secondmy stresses (Ref. 6) for the DSC shell comply with the reqnirements of ASME 1II Subsection NB-3653.6, 
which allows primary plus secondmy stresses to exceed 3Sm when fatigue is not a factor. The blowdown and 
reflood loadings occur far too infrequently, for each canister, to make fatigue a factor. Hence, since the allowable 
stress is not exceeded, the margin of safety remains unchanged. 

Complete for 72.48: 

o YES ~ NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: A significant increase in occupational dose will not 
occur as a result of this proposed activity. 

The design and operation of the NUHOMS system is not changed by this proposed activity. Integrity of the DSC 
or transfer cask is not impacted by this activity. Operational blowdown activities and retrievability offuel 
following a drop accident is not impacted by this activity. Shielding functions of the DSC and the transfer cask are 
not impacted by this activity. Because none of these attributes are changed, the occupational doses summarized in 
USAR Table 7.4-1 are not affected by this activity. Therefore no occupational doses are increased. 

o YES ~ NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur as 
a result of this proposed activity. 

Integrity of the DSC or transfer cask is not impacted by this activity. Shielding functions of the DSC and the 
transfer cask are not impacted by this activity. The proposed activity does not affect any area of the plant site 
previously undisturbed for the ISFSI, and does not cause any reason for revision to the ISFSI Updated 
Environmental Report. The proposed activity does not affect the environmental conditions associated with the 
ISFSI. 

Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: This safety evaluation is prepared to clarifY and correct the licensing basis for the NUHOMS-24P 
system in use at the Calvert Cliffs ISFSI with respect to the DSC internal pressure during blowdown and reflood 
conditions. 

Proposed changes to the Calvert Cliffs ISFSI USAR include: 

• addition of statements which state that DSC internal pressure under Service Level B and D load cases 
include pressures due to blowdown and reflood conditions. 

• modification of reported stresses in the DSC components resulting from the blowdown and reflood 
pressures. 

Reason for Activity: It was discovered, during a calculation review, that DSCs may be subject to up to 40 psig internal 
pressure during blowdown and reflood activities at Calvert Cliffs, but the USAR and SER describe only nonnal and 
off-nonnal pressure loads of 10 psig, and accident loads of 50 psig. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-I-102 
Revision 4 

Activity Summary: Correction of the non-conforming condition for the NUHOMS-24P system in use at Calvert Cliffs to 
revise the stress values that might be expected under DSC blowdown and reflood conditions does not constitute an 
Unreviewed Safety Question (USQ). Increases in stresses which could occur under these scenarios have been 
examined and do not increase the probability of occurrence or the consequences of an accident or malfunction of 
eqnipment important to safety previously evaluated in the SAR. Nor is the possibility for an accident or 
malfunction of a different type created. The increased stresses do not reduce the margin of safety as defined in the 
basis for any ISFSI Technical Specification, and, because of the maintenance ofDSC structural integrity, criticality 
control, and retrievability, do not result in any increase in occupational dose. Finally, this activity does not 
constitute an Unreviewed Environmental Impact. 

References: 

I. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 6 
2. SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992 
3. Topical Report for the Nutech Horizontal Module Storage System for Irradiated Nuclear Fuel NUHOMS-24P, 

April 1991 (NUH-002, Rev. IA) 
4. BGE Calculation C-91-076, Rev. 001 (Vendor Calc. BGEool.0203, Rev. 004) 
5. BGE Calculation C-91-076, Rev. 002 (Vectra Calculation BGEool.0203A, Rev. 0) 
6. BGE Calculation CA04132, Rev. 000 
7. BGE Issue Report IR3-005-170 
8. Reformatted Technical Specifications for Calvert Cliffs ISFSI, May 19, 1992 
9. Calvert Cliffs ISFSI Updated Environmental Report, Rev. I 
10. ANSIIANS-57.9-1992, Design Criteria for an Independent Spent Fuel Storage InstaIlation 
II. American Society of Mechanical Engineers, Boiler and Pressure Vessel Code, Section III, 1983. 
12. CCNPP Technical Procedure ISFSI-OI, ISFSI Loading, Rev. 3 
13. CCNPP Technical Procednre ISFSI-02, ISFSI Uuloading, Rev. 3 
14. Vectra Calculation BGEOOl.0224, Rev. 2 
IS. Vectra Calculation BGEOOl.0225, Rev. 0 
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ACTIVITY: EmcedUIC Chanle 50.59 Log No.: SE 00283 72.48 Log No.: SE 00132 

Proposed Activity: The proposed aClil!it): relocates the Life ~lc ManagcmcDl1Jnit from the ~hDjWll SCIYig;:s 
En&;jneering Section (Nuclear Engineering Dept) to the Nuclear PrQiect Managcment Dept 

Reason for Activity: The IlnQlO~ of the cban&e is to achim!c htttCI oxganiutiona] aJi&nmcDl and recognize the 
jmportant pI'Qjeet manaiCwent aspects of Calvert Clift's Ucense RencwaJ efforts 

Function(s) of affected sse: Ibis prnpgst£i cI&anizatiooal ~angc bas DQ diItC! impad CD a~ SSCS al Ca1~n 
OJ"!) 

SAR Revision No.: 21 

SAR Sections Reviewed: llESAR ChallIC[ 12 

Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important 
to safety previously evaluated in the SAR is not increased. 

0 Yes 0 No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: Relocating the Life C)1clc MaDa~cmCDI I!Dilto the Nm:lea[ 
EmjCkl Management Dept helps a~icyc ofJ3nizational alia:oment and bas DO dircg impact 
OD SS0; The Ijee CJ:c1c Management lIcit ron ~nlinnc tllllCnQOD lhi: nca:S5a1)! 
functions and analyses needed to pursue l.icense Renewal SiDce tbe fUDctioDS of the (CoDI) 

0 Yes 0 No May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: RclOI:atiDI: the Ijfe C)1cle MaDagelDcnt I!lIitlO !he NJI!:Iea[ 
FIoj~ Management Dept helps achicye mganizatienal alipmcDt and has no dir.ca jmpa!,;;l 
OD SSCs The Ijfe C)1!:1e MaDagelDCDt l!1lil mil !:!IDliDlle 10 peOQDIIlhe DP<'PCsa~ iilD!:IiDDS 
and analyses owed to pnrsue UC&nSC Renewal Since the functions of the Qreanjzatio~.,..,. "'I 

0 Yes 0 No May the probability of occurrence of an accident previously evaluated in the SAR J 

be increased? 

Probability of Accident: RclocaliDlltbc l,ife C)1~lc MaDa gelDeDl I !1IillO Ihe NII~lea[ faUcet 
Management Dept bcllls achj~ CIi8DizatiQoal alipmcnl aDd has no diICd impact aD 
SSCs Ihc Ijec ~c1c Manaecmcnt lInil:win ~ntiDnc tD pcoonn the Dcr&:Ssa~ functions 
and analyses needed to pnpme Jjcense Renewal Since; the filDctjODS of the organivtli1i.ltt) 

0 Yes 0 No May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: Bcl~tiDg the IJfe ~clc Managemcnt lInit 10 thc Nm;:;Ira1[ 
frgje&l Mana&emcnl DCIll hc1ps achieyc oIganizational aliiDmcnl and has DO direct impact 
aD SSCs The Life C):cJc Management lInit mJ1 cootimu: til peli'CJIID the Dp,[ "'<san fllUctiOWi 

and anaJ~sc-~ D~cd 10 PllmlC I JctDSC :Renewal SiDg: the filDCliaDS of!he O[~aDizat(~tI .. t 
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 3 of 4) 

ipage -Lof -L 

ACTIVITY: EmccdllIl: CbaogL- 50.59 Log No.: SEOO283 72.48 Log No.: SEOQ132 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR is not created, 

0 Yes I:2J No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibili.ty of New Malfunction: Rellll:aling tbe I,ife Cl'c1c ManagemcDlllnil 1Il the 
Nuc1r.aI ~rojCCl Management Dept he1ps achiCl!c organizational alignment and has no 
direct impact gn SSCS The I jft ~c1t Management IJnit will continne 10 pcrfQon the 
necesS3(V fiJDctioos and analyses Deeded to pursue License Renewal Sing: the fuo!:;liQDS 

(&/11.) 

0 Yes I:2J No May the possibility of an accident of a different type than any previously evaluated 
in the SAR be created? 

Possibility of New Accident: RcJll!:atio~ Ibe i.ife ~Ie Management Hoil 10 Ibe Nllclcar 
E[Qject ManaKcment Dept helps a,hi~ organizational aIipmcDl and bas DO direct 
impaCl on SSCs The l~ife ~clc Man8&emcnlllnil will fdlDtionc to perf'arDl the 
n~sa[)! functions aDd 8naJ)!SCS Deeded IQ pUIsne Likense Bcncww Sins;;c the functions 
o( the organization are Dot chaniing and thOst filDctioos 3rc admiDistr.ali~ &bcrc is no 

IGd,,) 
Cogmlete for 50,59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYes I:2J No Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

~ Discussion of why the margin of safety is not reduced 

The functions of the Life Cycle Management Unit are not discussed 

in the Tech Specs, 

i , ~ , ,', -, .~, ~ " -. ;, :' . ' . ' . " , .,. -- ' ~ ", ." '. 
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ATrACHMENT 3, SAFETY EVALUATION FORM (page 4 of 4) 

I Page ....!.... of -L 

ACTMTY: ErocedllD: Change 50.59 Log No.: SE 00283 72.48 Log No.: SE OOlaS 

Complete for 72.48: 

DYes ~No Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: Rel!lk1lline: Ibe Life ~cle Manae:cmcnl Ilnil 
to aocthe[ dcpal1mcnl is an c[pnizatiQDaJ i;;bangc that bas DO dim;tl impa~ Wl ISF'SI 
npcnlliD.DS Ihe filn!;lions as~ialed with Life ~c1e Man3KcmcDl r.emain the same 

0 Yes ~No Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: Relocating Ibe Idfe ~c1e Manae:emenl 
Unit to Bomher depanmcnt is an ccganizatioDal ~han&.e: 1Mt has DO dirw impact 00 ISESI 
operatioDs The flUu;tiom aSSQi;;iatcd with I life ~'lc MaDa~mcDt r.emain the same 

Summary: (For NRC Report, provide a brief ovetview) 

Ihe l:mrpgSC of this Safc~ Eyalnalioo is to dawmcDl onr g)n~ll~iQD tbat n:localing ,hi: IliCc Cygc 
Management 11nit from the Nuclr.aI Engineering DepllQ the NJltlca[ ~roj~ Man3Kcmcnt Dept will 
on! reqnire Ibe Tech s~s III be !;baoe:ed OIlI Mil it iolmdllcc a I!SQ Ibis Saf~ EYaJuatioD is 
Minen :to recnpiz.e thallbc above described Q[Janizalional cbaD&,C is diffcrcmlban the cnmnt 
UESAR dcs;ol1lion of WI( m:ganizalioD (see g.aplC[ 12 ] S) 

'" 0'" •• •• . ' -. '.~ ' •••• - .••.. • - ••• • . . - . 



CONTINUATION SHEET Page 5 of 5 
• A, ,.... .. .,. A .,,1. I r .. . I 

I 1 a" l~fP~ Illnit are not ""ino there i< no . , in . . ofa 
malfunctiQll of equipment previoosl}' evalilated in the SAR 

II 
1 b an: not being cilanged there is DC inclewic in g:mseqUCD"S of a malfunction cf equipment 
evaillated ill the SAB 

I c an: Dot heiDa: cbanged, there is no increase in probahilit): cfoccurrence olan accident previousl;¥ 
Cllalll~ in the SAB 

-
I d are nat being cl:Jange,t there is DO increase in roDsequen~s of an a&cident previQusl~ cyaluated in 
the SAB · 

-
2a arc not heing changed, there is no possibilit}' ofcreating a malfunction oia dilfen:nt !We tban an}' 
preriOlISI)Cellalllated in the SAB The ljfe C}'cle Managemcnt Hoit will continlle to perform specific 
anaJ}'ses tbat belp conclilde that SSCs described in the SAR t:lIII =tinm: to perform their dcsign 
functillDs 

2 b possibjlit}' ofl:n:atiog an aCl:idcnt oia dilfen:ut !We than an}, previOllsl}, Cllalllated in thll SAB The ) ? , 

Ijfe c}'!:le Managllment linit will conti nile to perform splll:ifil: anaJ}'ses tbat belp =!:lude tbat SSCs 
desl:ribL'd ill the SAB can conti nile to perform their design fllnctions 
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ATIACHMENT 3, SAFETY EVALUATION FORM (Page 1 of 4) 

ipage-L of ---.L 

ACTIVITY: Qre rhaDg!: 50.59 Log No.: SEOO282 72.48 Log No.: SEOO].lQ 

Based on the attached discussion, does this activity: 
AllI1licable 10 10 !:;FR 50.59 and 10 CFR 72.48 Si!f~D! llvilluatiQns 

0 YES ~NO Involve an unreviewed safety question (USQ)? 

0 YES ~NO Involve a change in the Technical Specifications/License Conditions or Technical 
Specification Bases? 

~ YES ONO Require a change or addition to the UFSARIUSAR? 

Applicable to 10 !:;FR 72.48 Safety Evaluations 

0 YES~ NO Involve a Significant Increase in Occupational Dose? 
0 YES ~ NO Involve a Si~fi~ Unreviewed Environmental Impact? 

Prepared by :M;t~a..t.I CoN -71/. W Department: 'i 7 Date:S .5·78 
PRINTED NAME AND SIGNATURE 

0 YES ~ NO Is a special review required by groups other than the group to which the Preparer 
belongs? 

Resp. Ind. : Resp. Ind.: Resp. Ind.: 
PRINTED NAME PRINTED NAME PRINTED NAME 

SIGNATURE SIGNATURE SIGNATURE 
Worle Work Work 
Group.: Group: Group: 

Date: Date: Date: 

Approved ro D~~ . APPro~OVed 0 

Signature J.e. KIlPATRICK /L SIgnature 

INDEi~RE~7 ~ G8-DES,G8-TSES, or PE-PDSU 

Date oS'lr!r? Date s-u'(/rr 
The POSRC has reviewed ~s evaluation according to NS-2-101. 
POSRC Meeting No.: e - 0" c.( Date: .r- Z 7_ 'j' rJ 

Recommend ~mmend 
0 -g/ \ 

Approval Disapproval Signature I?--:J_ DateS:=- V-'~ 
_~POSRCCR .• n , 

Approved [if Disapproved 0 Signature -p J. ~ Date .a.. h.~ 
PLANTG....! AGER / f 

The OSSRC has reviewed this evaluation according to NS-2-IOO. 
FuJI OSSRC COmmi~ew required? DYes ~ No 

Signature: <J~ ~ Date: z/uhr 
/ ' tlisRC SES Chainnan 

If yes, OSSRC Meeting No. 
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 2 of 4) 

I Page ....2.....0£ ....L 

ACTIVITY: Org Cbange 50.59 Log No.: SEOO282 71.48 Log No.: SEOOHO 

Proposed Activity: Dc proposed a~tillil)! rc::establisbes tbe position of Sliperintendent - Techni~1 Support 
This positiOD is Mt currently rcroenired in the IlFSAR and will be dc:scribcd inCbap 1211 

Reason for Activity: Ie jD~reasc management flYwia:ht in Elanl Enainee:cDi Radiation Safd): and ChemistI)' 

Function(s) of affected SSC: NlA 

SAR Revision No.: 21 

SAR Sections Reviewed: UESAB Cbapter 12 and scardl on Y3riQlIS affected 0[11 titles 
ISESI SAB Chapter 2 

Complete for 50.59 and 72.48: 

1- The probability of occurrence or the consequences of an accident or malfunction of equipment important 
to safety previously evaluated in the SAR is not increased. 

D Yes I:8J No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of MaIfunction: Ihe proposed agjYiI): is an OIe;anizationaJ chanee tbat wi)) 
increase management OYeISigbt in EJant ED~ncedng RadialioD Saf~ and Chemist(): 
The fimCUQDS pclfQrm~ ~ these Q[ganizaliaDs will ~main tbe same As such tb!: 
probabilil)! of occurrence of a malfunction of equipment important 10 safel)! will not cbanle 

D Yes I:8J No May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: The proposed aCdiyj~ is au Q(&anizaliQDal cbanat that will 
increase management DYcnight in ~Iant Engineering Badialion Saf~ and Cbemistl)' 
Increasing management ~e:csight in these areas wi]] ha~ DO direct jmpa~ on the 
conseqnences of a maJfimction of equipment important tQ Wen' 

D Yes I:8J No May the probability of occurrence of an accident previously evaluated in the SAR 
be increased? 

Probability of Accident: Ille proposed a~lIi~ is an Il[gaciutillcal !<baDge that will iDC~ 
managemenl tm:rsia:ht in Elant Engin=:riD& Radiation Saf~ and Cbemistl)' The 
tilDdioDs performed ~ these D[ganizatioDs will remain the same As SllCh tbe probahilil)! of 
occuucnce of an accident previru1s1y eyahm.cd in the SAR will not change 

D Yes I:8J No May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: Ibe prnposed acliltiJ:)! is an o[pnizational c:hanae thai will 
inc:xtasc management QYC[siKht in ~laDt ED&in=ring Radiation Saf~ and ChemistI)' 
Increasing: management ~c[sight in these areas wi]] haYC no dircd impad OJ) the 
consequences gian accident previousJ)! ~lllatcd in the SAB 
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ATIACHMENT 3, SAFETY EVALUATION FORM (page 3 of 4) 

I Page ---.L of ....L 

ACTIVITY: OJ:g Change SO.59 Log No.: SEOO282 71.48 Log No.: SEOOH!! 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the 
SAR is not created. 

0 Yes ~ No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: The Ilropo,""" actilli~ is an Q[ganizaliQnai change lhal 
wi]) increase manaacmcnt QYclSighl in EJant Engineering Radiation S~ and 
ChemiSlI}' lncrcasina management ~c[siaht in these a~.s Moll hayc no direct impact 
on the possjbjJjty ora maJfimctjoD ofa different JWe than any previousJy evaluated jn 

0 Yes ~ No May the possibility of an accident of a different type than any previously evaluated 
in the SAR be created? 

Possibility of New Accident: The IlmpowJ aClilli~ is an Q[&anizalianai change Ihal mil 
increase manaacment Ol!CIsighl in Elant Enginccr.ing RadialioD Safet): and ChcmiSlI)! 
Increasing management ~clSight in th'-Sc altas wi]] Del Ctr-aIC the pgssibi1i1): of an 
accident of a different type than ~ IlImausly cyalnated in the SAR 

Complete for SO.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYes ~ No Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

Bases Discussion Qf why the margin of safety is not reduced 

The position of Superintendent· Technical Support is not 

described or mentioned in the Tech Specs. 
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ATTACHMENT 3, SAFETY EVALUATION FORM (Page 4 of 4) 

I Page -L of -L 

ACTIVITY: Q[g CbaDgc 50.59 Log No.: SEOO282 72.48 Log No.: SEOO]4Q 

Complete for 72.48: 

0 Yes ~No Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: The proposed actiyj~ is an organizational 
chan~ that will in~reas~ management oyc[sight in Elant En&in~rin&: Radiation Safd)!. 
and CbcmiSl~ IUkteasio& management c!iCrsight in theg 3lCali will hcpcfidb: result in 
improved ;pe:IfQIDlaD~C in Radiation Safc:~ wbh::h willllQl iDygl~ a si&llifignt in,rcasc in 
occupational da<e 

0 Yes ~No Will the proposed activity involve a significant unreviewed environmental impact? 

A significant unreviewed environmental impact: Ihe propgscd 3'tiYJl): is an 
organizational change tbat :wi]] increase managemcOl QYC[sight in flant EDginccrine: 
Radiation Saiet):, and ChemiSlI)! Inc[C3sing management QYf:ISigbt in thc~ arC3S will 
not inw)yc a si&Dific.aDIIID~ewed enrimnmcntaI impact 

Swnmary: (For NRC Report, provide a brief overview) 

~ an: making man)! impIs:u!J:mcms lSol mil Radiation Safe~ Emgram To iD~rcaSC managcment 
Q~[Si&ht and {QgJ,s in this area Wi: ao: !::~JiDg thc position of Superintendent - Technical SllPIKJIl 
",., follnwiDg tbree fliDClional areas Mil lCllQIIto tbc SIIPCDDtcDdcnl - TechDildi1 SlIlIIl!lIltbmlleb 
thciI respectiye General Supcrvis.oxs· 
Q ~aDI RngiDCCDDg 
Q BadiatioD Safei)' 
Q Cbcmi~ 
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I Paee 1 of 4 
ACTIVITY: ESI99801725-OOO Rev 0 /50.59 Log No.: 172.48 Log No.: SE 00144 
Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 
o YES ~ NO Involve an unreviewed safety question (USQ)? 

o YES ~ NO Involve a change in the Technical SpecificationslLicense Conditions? 

~ YES 0 NO Require a change or addition to the UFSAR/USARffechnical 
Specification Bases? 

Applicable to 10 CFR 72.48 Safety Evaluations 

o YES \81. NO Involve a Significant Increase in Occupational Dose? 
o YES ~ NO Involve a Significant Unreviewed Environmental Impact? 

Nt J-t.-H~111 r::.~G- I 
Prepared by: ~e: Department: 42.. NEb e[)~LJ 

j? I Date: ~'t? 
PRINTED NAME AND SIGNATJJ· SPON'~~ 

181 YES 0 NO Is a special review required by groups other than the group to which the Preparer 

Resp Ind. : Gregory K. Barley 
PRINTED NAME 

belonJ(s? 
Resp Ind.: ROBe'i?r 8 tALL Resp Ind.: 

PRINTED NAME PRINTED NAME 

J4A~R~~ SIGNATURE SIGNATURE 

Work ~"",/,-"I+Mji.-.:->.J,..) Work )J"j "''' p,..j ht"'~J,J. 
Group: fi .. l. j .. .:( ..fuv ."UJ Group: 

Date: 1/].1 frr Date: ~ 16I./~4 

Work 
Group: 

Date 
Approved ~ Disapproved n Approved gj 

Signature dE:P· vK Ci:a11" ..k-"\ Signature -m ./.;?/ZI'-L 
INDEPENDENT ~EWER '--

Date 2,2"3 

GS-DES. GS-TES, or PE-PDSU 

Date,l/i/t; '7 

The POSRC has reviewed t~ evaluation according 10 NS-2-1O I. J / 
POSRC Meeting No.: ~?- 0/( Date: 211'1 _ '19 r, 

Disapproved 0 
M.G.POLAK. 

Recommend Recommend 
Approval ~ Disapproval o SignatuQ ./ ~ ~ ~nate z/aI'i'7 

..'l"'roSRC CHAlRMAN 

Approved Disapproved o Sign:~j2 - ~ D3tez.../O/fF 
~ GENERAL MANAGER 

The OSSRC has reviewed this eva uation according to NS- 10)( 
Full OSSRC comnuzttee r . w re rir~ 0 YE NO / ) 
Signature: I~ V I L' Date: -5 )~ err 

.. /7V~ I" A/lii A/1 ~ _ 

/ .......... 1/ i6SSRC SES Chairman \ 
If yes, OSSRC Meeting No. ( 
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ATTACHMENT 3 SAFETY EVALUATION FORM (Page 2 of4) , 
I Page 2 of 4 

ACTMTY: ESl99801725-000 Rev 0000 50.59 1m: No.: 72.48 Lol! No.: SE 00144 

Proposed Activity: Revise wording in ISFSI USAR Volume I, Appendix A Environmental Report, Response to 
NRC question ER-II item a. The item currently reads that sixteen therrnoluminescent dosimeters (TLOs) placed 
around the ISFSI facility will be read monthly. Change the word "monthly" to "at least quarterly". 

Reason for Activity: To resolve a conflict which exists between regulatory documents. The ISFSI TLOs are 
currently read quarterly. This is per requirements in our Off-site Dose Calculation Manual Attachment 14 which 
state that the TLOs will be aualyzed for gamma dose at least quarterly. The ISFSI Updated Environmental Report 
(UER), sect. 6.2 states that the ongoing environmental monitoring programs will be expanded and serve as the 
operational monitoring program for the Calvert Cliffs ISFSI. This is captured in the ISFSI Tech Specs under 6.2 : 
"The licensee shall inelude the Calvert Cliffs ISFSI in the environmental monitoring for Calvert Cliffs Nuclear 
Power Plant. An environmental monitoring program is pursuant to 10 CFR 72.44(d)(2)". From Ul & U2 Tech 
Specs., Appendix A, 5.5.l.a says:" The Off-site Dose Calculation Manual (OOCM)shall contain the methodology 
and parameters used in the .... conduct of the radiological environmental monitoring program". Based on prior 
NRC reviews of CCNPP's ODCM and License amendments, analyzing the ISFSI TLDs on a quarterly frequency 
is consistent with regulatory requirements and guidance. See attachment A which summarizes the progression of 
regulatory action in this area and supports a quarterly reading and analyses ofTIDs. 

At the time that the NRC posed question ER-ll., the TLOs around the site and those at the ISFSI were being 
read monthly. Our radiological environmental monitoring program was being administered by an off-site 
department at the time. They elected to collect data from the TLDs monthly which was in excess of our regulatory 
commitment at the time. The answer to question ER-II merely reflected monitoring practices in practice at that 
time. 

Functioo(s) of affected SSC: 16 TLOs placed around the ISFSI provide direct radiation monitoring which is part 
of the ISFSI radiological environmental monitoring program. The TLOs record dose exposure continuously for 
docnmentation of compliance with regulatory dose limits. These TLDs are not listed as part of the Calvert Cliffs 
ISFSI Major Systems, Subsystems and Component listing on Table I. 3-1 in the ISFSI USAR Volume I. 

ISFSI SAR Revision No.: 7 Tech Spec Bases Rev. No: i 

SAR Sections Reviewed: Volume I, Sects. I, 7, 8, and Tech Spec Bases Reviewed: 
Appendix A Environmental Report Question ER-ll ISFSI Tech Specs: 6.0 Admin. Controls 
Volume III (UER) Sects. 5, 6, 7 Ul & U2 Tech Specs. 5.0 Admin. Controls and License 

Amendments #100 and 217 for Ul, #82 and 194 for U2 
Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important 
to safety previously evaluated in the SAR is not increased. 

DYES ~NO May the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Probability of Malfunction: This activity constitutes a change in administrative controls involving the 
radiological environmental monitoring program(REMP). It does not involve the operation, either active or passive 
of any ISFSI evaluated system, subsystem or component and therefore can not increase the probability of 
occurrence of a malfunction. 
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ATTACHMENT 3 SAFETY EVALUATION FORM 

ACTIVITY: ES199801725-000 REV. 0000 72.48 Log No. SE 00144 

EN·1·J02 
Revision 5 

pg 3 of 4 

o YES J8[ NO May the consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR be increased? 

Consequences of Malfunction: Similar reason as that provided for Probability of Malfunction. Also see 
discussion under Consequences of Accident which follows. 

o YES ~ NO May the probability of occurrence of an accident previously evaluated in the SAR be 
increased? 

Probability of Accident: TLDs monitor radiological dose. The only accident evaluated in the SAR 
involving radiological consequences is an incredible scenario which assumes that a dry shielded canister (DSC) 
leaks at the same time that all fuel rods in 24 fuel assemblies rupture due to an event of unspecified origin. Fission 
gases mainly Kr·85 contained in all the fuel rods of the 24 assemblies are released simultaneously to the 
environment. The ISFSI TLDs have no relation whatsoever with the probability of this accident occurring. 

o YES ~ NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: In the above described accident involving leakage of fission gases to the 
environment, the resulting calculated doses are 31 mrem and 148 mrem for the maximum controlled area boundary 
whole body and thyroid doses, respectively *. These accident doses are well with·in the 10 CFR 72.106 limit of 
5000 mrem. Whether the ISFS1 TLDs are read monthly or quarterly has no bearing on these accident 
consequences. The TLDs record dose exposure continuously, SO the radiological impact to the environment during 
the event will still be recorded. 

* Source of dose data: NRC Environmental Assessment Report of Calvert Cliff's ISFS1 dated 3/22/91 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR 
is not created. 

o YES IZI NO May the possibility of a malfunction of a different type than any previously evaluated in 
the SAR be created? 

Possibility of New Malfunction: As discussed previously, TLDs are instruments for monitoring 
radioactive dose and do not interact with any ISFSI systems, subsystems or components described in the SAR. 

o YES ® NO May the possibility of an accident of a different type than any previously evaluated in the 
SAR be created? 

Possibility of New Accident: ISFSI systems, subsystems or components operate in a passive mode and do 
not interact with the environmental monitoring TLDs. 
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ATTACHMENT 3 SAFETY EVALUATION FORM 

ACTMTY: ES199801725-000 REV_ 0000 72.48 Loll No. SE 00144 

Complete for 50.59 and 72.48: 

EN-I-102 
Revision 5 
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3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

o YES ~ NO Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

Bases Discussion of why the margin of safety is not reduced 

Complete for 72.48: 

The portion of the Technical Specifications involved, ISFSI Tech 
Specs Section 6.2 which discusses the requirement of having ISFSI 
environmental monitoring involves administrative controls. The 
bases for these admin controls do not involve margins of safety. 

o YES 8 NO Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: This activity does not affect the fuel storage structure 
shielding nor the manner in which fuel bundles are selected for loading. Therefore inputs into the calculation of 
the maximally e"posed member ofthe public are unaffected and there can not be an increase in occupational dose. 
Also the environmental monitoring TLDs are not relied upon to provide direct monitoring for workers involved 
with loading fuel into the DSCs, transporting the transfer cask or inserting the DSCs into the ISFSI horizonlal 
storage modules. The ISFSI TLDs are used as part of a monitoring program which also includes air samplers, and 
vegelation and soil sampling to assure public and employee safety during spent fuel storage. The TLDs are 
considered a continuously monitoring device so it should not matter whether dose dala is retrieved monthly or 
quarterly. An informal test in 1997 compared combined monthly TLD readings over 3 months to quarterly TLD 
readings at 9 different monitoring locations. The difference in dala collected by the 2 methods was small; avg. 
6.0% difference. 

o YES .a NO Will the proposed activity involve a significant unreviewed environmental impact? 

A significant un reviewed environmental impact: Quarterly TLD reading to provide data and support 
gamma dose analysis for Direct Radiation pathway monitoring complies with CCNPP's ODCM requirements. 
Refer to page 2 of this evaluation under "Reason for this Activity" on the correlation between the CCNPP ODCM 
and the ISFSI Environmental Report. This shows there is no significant unreviewed environmenlal impact. 

Summary: (For NRC Report, provide a brief overview) 

Safety Evaluation 72.48 Log No. SE 00144 
Change wording in ISFSI USAR Volume I, Appendix A Environmenlal Report, Response to NRC question ER-lJ 
item a. Change the word "monthly" to "at least quarterly" in the follOwing sentence: TLDs will be read monthly. 
This change resolves a conflict between the ISFSI USAR and ISFSI radiological environmental monitoring 
program requirements in the Calvert Cliffs OlIsite Dose Calculation Manual (ODCM). This activity does not 
involve an unreviewed safety question. nor a significant increase in occupational dose, nor a significant unreviewed 
environmental impact. 
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PROGRESSION OF RADIOLOGICAL ENVIRONMENTAL MONITORING REGULATION 
AND HOW IT RELATES TO CCNPP's ODCM AND FREQUENCY OF OBTAINING AND 
ANALYZING DIRECT RADIATION MONITORING DATA 

Pre-Licensing 
Period 

DEC 1975 

OCT 1978 

OCT 1978 

NOV 1979 

FEB 1985 

10 CFR parts 20 & 50 require environmental monitoring programs be 
established 

Reg. Guide 4.8, Environmental Tech Specs for Nuclear Power Plants 
This provided a standard format and principal content of radiological and 
non-radiological environmental tech specs and surveillances 

NUREG-O 133 Preparation of Radiological Effluent Tech Specs 
for Nuclear Power Plants. This included guidance on preparing the 
Off-site Dose Calculation Manual(ODCM). 

NUREG-0472 Rev. I Draft Radiological Effluent Tech Specs(RETS) for 
Pressurized Water Reactors 
Included was a draft Radiological Monitoring Program in table fonn. 
Program is based on 26 sampling locations, some on-site, some off-site 
involving the following exposure pathways and/or sample: Airborne, 
Direct Radiation, Waterborne, Ingestion. Direct Radiation monitoring 
involves the use of 2 or more dosimeters or at least I instrument 
continuously measuring and recording dose rate. Monitoring at 8 
locations. Sampling, collection and associated ganuna dose analysis 
frequency is at least once per 31 days or at least once per 92 days. 
Frequency selected is detennined by type of dosimeters used. 

The NRC's Radiological Assessment Branch reviewed comments on 
Reg.Guide 4.8 and issued a Branch Technical Position on the radiological 
portion of the environmental monitoring program in March 1978. Rev. I 
of the Branch Position paper was issued Nov. 1979 and incorporated 
lessons learned from the Three Mile Island Accident. This position sets 
forth an example of an acceptable minimum radiological monitoring 
program. The most significant difference from the prior NUREGs is that 
the number of direct radiation monitoring locations expands from 8 to 40. 
Sampling, collection and analysis frequency is monthly or quarterly. There 
is a table in this technical position which forms the basis for the format of 
CCNPP's annual Radiological Environmental Operating Report. 

CCNPP License Amendments # I 00 (UI) & #82 (U2) are incorporated. 
Changes were made to the RETS to comply with NRC requirements and 
intent ofNUREG-O 133 and NUREG 04 72. All requirements of 
regulation related to RETS were fulfilled. Made reference to our Off-site 
Dose Calculation Manual (ODCM). The NRC reviewed this and said it 
was an acceptable reference in that it complied with the methodology 
and guidelines in NUREG 0133. 



DEC 1989 

JUNE -1990 
NOV 

MAR 1991 

APRIL 1991 

NOV 1992 

OCT 1996 

A IT ACHMENT A sht 2 of 2 

Initial License Application for the Calvert Cliff's ISFSI submitted. 
Included in the application is the ISFSI Environmental Report. 
ISFSI environmental monitoring required by 10 CFR 72.44(d)(2) 
will be fulfilled by an expansion ofthe site's Radiological Environmental 
Monitoring Program(REMP). 

Question and answer period for ISFSI Environmental Report issues. 
Details on how the site's REMP will be expanded to cover the ISFSI 
are provided. Use ofTLDs is discussed. 

NRC Environmental Assessment Report issued for the ISFSI with 
finding of no significant impact. 

NUREG-1301. This issued Generic Letter 89-01, Suppl. 1. Off-site 
Dose Calculation Manual Guidance: Standard Radiological Effluent 
Control for Pressurized Water Reactors. 
In summary this document provides guidance for use by licensees to 
implement the provision of GL 89-0 I which allows them to remove their 
RETS from the main body of their Tech Specs and place them in the 
ODCM. It recasted the RETS from the "LCO" format into the "Controls" 
format of an ODCM entry. Is heavily based on the previous NUREGs and 
uses the Nov. 1979 Branch technical Position Rev.l as the basis for a 
standardized Radiological Environmental Monitoring Program. With 
respect to Direct Radiation monitoring, sampling, collection and gamma 
dose analysis frequency is listed as quarterly; with a notation that says: 
" The frequency of analysis or readout for TLD systems will depend upon 
the characteristics of the specific system used and should be selected to 
obtain optimum dose information with minimal fading". 

NRC approves and issues ISFSI License. 

License Amendment #217 (UI) and #194 (U2) issued. These amendments 
implemented changes to RETS in accordance with Generic Letter 89-0 I 
as described above. 
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This safety evaluation is prepared to address proposed modifications to the Calvert Cliffs Independent Spent Fuel 
Storage Installation (lSFSI) Dry Shielded Canister (DSC). The DSC is a major component of the Nutech 
Horizonlal Module System (NUHOMS) spent fuel storage system. Each DSC holds 24 spent fuel assemblies, and 
provides physical protection and structural support of the spent fuel during loading operations and during storage. 

The proposed modifications to the DSC Internal Basket Assembly are being implemented in accordance with 
Transnuclear West (TNW) Engineering Change Notice (ECN) 98-0516. (The patent for the NUHOMS-24P 
System design is currently owned by Transnuclear West, Inc.). This activity applies to Calvert Cliffs ISFSIDSCs 
R025 through R040. The changes that are proposed for the DSC Internal Basket Assembly are intended to ensure 
that the worst case postulated cask drop accident will not result in deformation of the DSC Internal Basket 
Assembly to such a degree that post-accident removal of intact fuel assemblies is prohibited. The modifications to 
the Internal Basket Assembly are identified as follows: 

Change No. I. - Removal of Guide Sleeve Clip Angles /' 
Change No.2. - Increase the length of the Guide Sleeves 
Change NO.3. - Add notched openings to the bottom ends of the Guide Sleeves' 
Change NO.4. - Add Guide Sleeve Extraction Stop! 
Change No.5. - Use continuous (rather than intermittent) longitudinal Guide Sleeve weld seams ~ 
Change NO.6. - Increase the dimensional tolerance on the Guide Sleeve envelope ..-
Change NO.7. - Relax the tolerance for the Top Spacer Disk key way dimensions ~ 
Change No.8. - Use a tighter tolerance for the DSC Support Rod diameter Y 

In addition to the DSC Internal Basket Assembly modifications listed above, TNW ECN 98-0516 provides for 
numerous other changes to the DSC fabrication drawings. The changes are generally categorized as follows: 

Change NO.9. - Editorial changes, name changes, and relocation of information within the same document 
or to another document, and addition of clarifying information without changing intent or 
technical content ~ 

Change No. 10. - Revise DSC component and assembly tolerances, and add true minimum thickness 
dimensions ...; 

Change No. 11. - Revise DSC welding details"""-
Change No. 12. - Provide new component ioformation (Siphon Tube material, Thread Tape & Lubricant) 
Change No. 13. - Add leak test requirements for the Top Shield Plug assembly weld 
Change No. 14. - Revise the Top Shield Plug lifting post detail 
Change No. IS. - Revise the aluminum coating specification for coating carbon steel DSC components 

This activity does not affect the design length or tolerance of the DSC internal cavity, nor does it permit storage of 
spent fuel assemblies that exceed current ISFSI Technical specification requirements. 

It is noted that the supporting calculations for this activity are based on a fuel assembly weight of 1450 Ibs. ISFSI 
Technical Specification 3.1.1.(7) prohibits storage of spent fuel assemblies that weigh more than 1300 lbs. Use of 
a 1450 lb. fuel assembly weight is conservative for the purposes of performing engineering analysis on the DSC. 
The actuaJ weight of the spent fuel assemblies to be stored for this activity will not exceed the existing Technical 
Specification weight limit. Future storage of spent fuel assemblies weighing over 1300 lbs. will be handled under a 
separate licensing action, as appropriate. 
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The ISFSI USAR will be updated to describe the modified DSC design starting with DSC R025. All drawing 
changes per TNW ECN 98~516 are considered to be changes to !be ISFSI SAR. Other changes to the USAR are 
summarized as follows: 

I) USAR Section 4.2.3.2 describes the Dry Shielded Canister. The description will be updated to 
identi1Y the modified DSC design that will be used starting with DSC R025. 

2) USAR Sections 8.U.2, 8.1.1.3, and 8.2.5.2, and Tables 8.1-3, 8.1-4, 8.2-6, 8.2-8, 8.2-9 and 8.2-
10 will be amended to add a reference to !be modified DSC design. Reference to the BGE 
supporting analyses will also be added, as appropriate. 

3) USAR Section 8 .2.5 .2 specifies !be maximum spacer disk deflection that might be expected 
under a cask drop accident. This section will be updated to identi1Y the design characteristics of 
the modified DSC that will ensure the capability to retrieve an intact spent fuel storage assembly 
following a worst case postulated cask drop accident. 

4) USAR Sections U, 1.4, and 9.1.1.3 will be updated to identi1Y Transnuclear Westlnc. as !be 
owner of !be NUHOMS-24P spent fuel storage cask design. 

5) USAR Table 1.3-1 will be updated to provide consistent terminology for the DSC Siphon and 
Vent Ports components. 
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An independent assessment of Transnuclear West (formerly Nutech Engineers, Pacific Nuclear and Vectra 
Technologies) was conunissioned by GPU Nuclear, Inc., in 1997. The assessment included review of the 
NUHOMS-24P Topical Report design. During this assessment an issue was raised regarding the behavior of the 
DSC Internal Basket Assembly during a postulated Transfer Cask (TC) drop accident (reference 25). 

The NUHOMS-24P Topical Report DSC design was changed to include removal of Guide Sleeve Clip Angles, 
increase the length of the Guide Sleeves, add of notched openings to the bottom ends of the Guide Sleeves, and add 
Guide Sleeve Extraction Stops. The changes are being made in response to a concern regarding the Internal 
Basket Assembly following a design basis cask drop accident. The geometry of the DSC Internal Basket Assembly 
following the drop accident must not prohibit retrieval of intact fuel assemblies from the DSC. While the original 
design was shown to be acceptable, there is limited design margin. The Calvert Cliffs ISFSI uses a NUHOMS-24P 
site-specific license DSC which is based on the Topical Report, and is affected by this issue. 

To understand the DSC design concern, the following description of the existing DSC Internal Basket Assembly is 
given (also refer to USAR Figure 1.3-1): The major DSC Internal Basket Assembly components include twenty
four stainless steel Guide Sleeves (one for each spent fuel assembly), Nine @ 1.5" thick by 65.5" diameter 
perforated carbon steel Spacer Disks, and Four @ 3" diameter stainless steel Support Rods. The 9 Spacer Disks 
are spaced out along the length of the DSC at locations that roughly coincide with the spent fuel assembly spacer 
grids. The Spacer Disks are not structurally attached to the DSC Shell walls or to the Inner Cover Plates. The 24 
Guide Sleeves traverse the length of the DSC cavity through openings in the 9 Spacer Disks. The 4 Support Rods 
are used to maintain the Spacer Disk locations. The Support Rods traverse the length of the DSC cavity through 
the 9 Spacer Disks, and arc structurally welded to the Spacer Disks at the Support Rod penetration locations. (The 
Support Rods are not structurally attached to either of the Inner Closure Plates. In the existing design, the Guide 
Sleeves are fastened to the Bottom Support Disk by welded metal clip angle attachments. Therefore, when the 
DSC is in the vertical orientation the load path from the Guide Sleeves to the Bottom Inner Cover Plate is as 
follows: The Guide Sleeves bear upon the Bottom Spacer Disk through the clip angle attachments, the Bottom 
Spacer Disk (and all of the other 8 Spacer Disks) bear upon the 4 Support Rods, and the Support Rods bear upon 
the Bottom Inner Closure Plate. 

Recent analysis of design basis cask drop accidents revealed that the clip angles that connect the Guide Sleeves to 
the Bottom Spacer Disk will fail in bending, and will push against the walls of the Guide Sleeve causing the Guide 
Sleeve to deform (that is, dimpling will occur). In some cases this deformation will cause the clearance between 
the Guide Sleeve and the spent nuclear fuel assembly to be eliminated. The Guide Sleeve deformation will not 
cause a rupture of the fuel cladding, but it will take additional force to extract the pinched fuel assemblies during 
recovery operations. This condition, although tolerable, is undesirable (reference 21). After extensive re-analysis 
and testing of the DSC components for operating and accident conditions, design changes were advanced for the 
DSC Internal Basket Assembly design that will preclude Guide Sleeve pinching of the spent fuel assembly as a 
direct result of a cask drop accident. 

The modified DSC Internal Basket Assembly involves the removal of the clip angle attachments between the Guide 
Sleeves and the Bottom Spacer Disk, thereby eliminating the Guide Sleeve dimpling mechanism. Elimination of 
the clip angle attachments will allow the Guide Sleeves to slide through the Spacer Disk openings until bearing 
occurs against either the top or bottom DSC Inner Cover Plate. The Guide Sleeves will bear directly on the DSC 
Bottom Cover Plate when the DSC is in the vertical orientation. (In the existing design, the Guide Sleeves are 
supported approximately 112" above the Bottom Cover Plate by the welded clip angle attachments.) The modified 
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DSC increases the overall length of the Guide Sleeves to account for the fact that the Guide Sleeves now rest on the 
bottom of the DSC. The modified DSC then adds a detail to notch out the bottom of each 1iK:e of each Guide 
Sleeve to provide an opening that will facilitate DSC draining and dtying. 

In order to prevent removal of a Guide Sleeve from the basket in the event a spent fuel assembly becomes stuck 
during removal, the modified DSC adds new "Extraction Stop" attachments to the Guide Sleeves. The Extraction 
Stops are nominally 0.7S" wide, 2.s" long, 0.06" thick bent metal tabs. Two Extraction Stops will be plug welded 
to each Guide Sleeve. The Extraction Stops will be positioned on the Guide Sleeve so that they will be located 
between the lot and 2"" Spacer Disks from the top of the basket when the Guide Sleeve is installed. The Extraction 
Stops are not engaged when the DSC is loaded and the DSC Cover Plates are installed. A Guide Sleeve must 
actually travel upward out of the basket approximately 8" before the Extraction Stop will contact the bottom of the 
I" Spacer Disk. 

Change No. S: 

The independent assessment of the Transnuclear West NUHOMS-24P Topical Report design identified limited 
margin in Guide Sleeve longitudinal seam welds (reference 22). The Calvert Cliffs ISFSI site specific license DSC 
is based on the Topical Report, and is affected by this issue. The Guide Sleeve corner weld that is used to filbricate 
a Guide Sleeve from plate material was revised from an intermittent weld to a continuous weld, and a minimum 
effective throat is specified now to ensure adequate weld strength. 

Change No.'s 6. 7 and 8: 

TNW ECN 98~S16 modifies the following tolerances in order to ease and improve fabrication of the DSC: 

Change NO. 6 - The Guides Sleeves are formed from a piece (or pieces) of sheet metal that is approximately 22 
gauge metal thickness and approximately ISS" long. The tolerance on the Guide Sleeve width dimension that is 
specified in the DSC filbrication drawing will be relaxed from 8.70" (-+{) .03/~.03) 10 8.70" (-+{) .06/~.03) (reference 
lS). This will allow greater flexibility in fabrication of the Guide Sleeves, but will still be compatible with the 
DSC Spacer Disk opening dimensions. 

Change NO. 7 - The Top Spacer Disk Key Way dimensional tolerances were originally specified in accordance with 
the fabrication drawing default tolerances per ASME YI4.SM-I994. The tolerances on the keyway dimensions 
are being relaxed to permit a larger opening to ease in fabrication. The new tolerance will allow appropriate 
clearance following coating the Spacer Disk Key Way surfaces with aluminum thermal spray. The change Spacer 
to the Disk Key Way tolerance is based on TNW Issues and Lessons learned. 

Change No. 8 - The DSC Support Rods are nominally 3" in diameter, and are approximately IS8.13" long. The 
DSC Support Rod diameter tolerance will be "tightened" from 3.00" (-+{).OS/~.os) to 3.00" (-+{).03/~.00). 

Assurance that a minimum 3.00" diameter is maintained is based on TNW Issues and Lessons learned. 
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Change category No.9 includes changes that do not affect the physical design, testing or operation of ISFSI 
structures, systems or components (SSCs) important to safety. They arc not considered to be factual changes that 
are subject to the 10 CFR 72.48 safety evaluation process. The proposed changes are identified in this safety 
evaluation for information only: 

Revise the DSC fabrication specification number and the DSC fabrication drawing numbers 
referenced in the DSC fabrication drawings. The document number changes arc meant to distinguish the 
modified DSC design to be used for DSCs R25 through R040 from all other DSCs that were previously 
manufactured for the Calvert Cliffs ISFSI. 

Update the USAR and DSC fabrication drawings to identifY Transnuclear West Inc. as the new 
owner of the NUHOMS-24P spent fuel storage cask design. 

Relocate information and delete redundant information on the DSC fabrication drawings to 
improve presentation, and to be consistent with Transnuclear West Inc. drawing standards. 

Apply consistent nomenclature for DSC component parts (e.g., use "Siphon Port" in favor of 
"Drain Port"). 

Clarify seal weld inspection requirements by explicitly defining the two liquid penetrant 
. examination leve1s as "root" and "cover." 

Change No. 10: 

DSC component tolerances are being revised as summarized in Exhibit E of this safety evaluation. DSC 
fabrication drawing defanlt block tolerances per ANSI YI4.SM otherwise are still applicable. Reasons for the 
tolerance revisions are as follows: 

Certain DSC component thickness tolerances are being revised to reflect Transnuclear West Inc. 
tolerances in favor of ASME and ASTM tolerances. (e.g., Lead Plug Side Casing Plate, Siphon and Vent 
Port Cover Plates, and the DSC Spacer Disks). 

The DSC Shell Plate, Bottom Cover Plate and the Top Shield Plug Inner Cover Plate tolerances 
are being changed based on structural engineering evaluation (reference 8). 

The Grapple Ring Plate thickness tolerance will be changed to be consistent with the NUHOMS-
24P Topical Report DSC design requirements. 

The Top and Bottom Shield Plug assembly component thickness dimensions and tolerances will 
be clarified to ensure that minimum design shielding reqnirements will be maintained. 
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Revise DSC welding details for the following reasons: 

- Top Shield Plug to DSC Shell - Reduce weld effective throat 
weld 

- Top Shield Plug to Siphon 
and Vent Block weld 

Casing Plate weld 
alternate 

- Improve ALARA exposure 
during field welding 

- Provide Iequired weld throat 
under extreme joint fit-up 
conditions 

- Dimension and tolerance 
changes were revised to reflect 
Transnuclear West Inc. 

- Minimize base meta1 
distortion 

- Improve ALARA exposure 
during field welding 

- Provide Iequired weld throat 
under extreme joint fit-up 

Siphon and Vent Block Add optional non-structural weld Fabrication flexibility 

- Bottom Plate to DSC 
Shell weld 

- DSC Shell Longitudinal and 
Circumferential welds 

- Top Shield Plug hent plate 
built-up weld 

- Top Shield Plug to DSC Shell 
weld 

minimum base meta1 thickness 
information, as applicable. 

Learned relative to weld grinding 
issues 
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The DSC Siphon Tube optional material specification is added for fabrication flexibility. 
The use of Anti-Seize Lubricant in the lifting eyebolt holes is to prevent galling of the threads. 
The Pipe Thread Tape QA classification is added to the fabrication drawing for clarity. The Pipe 

Thread Tape "non-safety related" classification is consistent with the classification of the components that 
it will be used on: Swagelock Fittings, and Siphon and Vent Block Ports. 

Change No. 13: 

Leak test requirements for the Top Shield Plug assembly weld are added to the DSC fabrication drawing to ensure 
integrity of the pressure boundary. The added leak testing requirements are consistent with USAR 5.1.1.3 leak 
testing requirements (reference 33) . 

Change No. 14: 

The Top Shield Plug lifting post detail was revised to improve fabrication of the Top Shield Plug. 

Change No. 15: 

The description of the coating method for coating DSC Internal Basket Assembly catbon steel surfaces with 
aluminum is being changed from "flame sprayed aluminum" to a generic description of "aluminum thermal 
spray." This change will allow flexibility for the method of application. The coating material (i.e., aluminum), 
application location and material thickness requirements are not affected by this change. 

Fundion(s) or affected sses: 

The DSC and the DSC Internal Basket Assembly are classified as safety-related per 10 CFR 50. The safety-related 
components of these assemblies include the Spacer Disks, Support Rods, Guide Sleeves, Shield Plugs, and End 
Closure Plates. The functions of the DSC and the various DSC components are described as follows: 

Dry Shielded Canister: 

The NUHOMS-24P DSC provides physic:al protection and structural support of the spent fuel during loading 
operations, transfer operations, and during storage. It is designed to remain intact under all normal, off-nonna! 
and IK:cident conditions identified in the ISFSI USAR. The DSC is designed to perform the following critical 
functions: 

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to prevent 
the dispersion of particulate or gaseous radionuclides from the fuel, and to maintain a barrier of helium 
around the fuel. The primary function of the DSC is to provide confinement of the spent nuclear fuel. 
This is achieved by the stainless steel shell and two inner cover plates (top and bottom ends) which are 
welded to the shell assembly. There are also outer cover plates (top and bottom) to further assure 
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contairunent integrity. These are integral with the shield plug/!. The DSC confinement boundary also is 
designed to retain the helium cover gas inside the DSC in order to mitigate corrosion of the fuel cladding 
and prevent expansive oxides from forming in the fuel itself during storage. 

2. Criticality Control - The DSC design provides for criticality safety during the wet loading operations, 
DSC drying operations, and interim storage. This is accomplished by a combination of mechanical 
separation of the fuel assemblies by the DSC basket assembly, by neutron absorption in the steel guide 
sleeve material, and administrative controls during the fuel selection process. 

3. Fuel Support and Configuration Control - The DSC Internal Basket Assembly provides support for the 
spent fuel assemblies during normal operations. The DSC also provides configuration control related to 
post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case postulated 
accident, a cask drop accident, will not result in deformation of the Internal Basket Assembly or the DSC 
shell to such a degree that post-accident removal of intact fuel assemblies is prohibited. The DSC and TC 
together are designed to limit the deceleration loads on the fuel rods so that their integrity is assured in the 
worst-case drop accident. 

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma shielding 
at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of the canister 
during drying and sealing operations and at the bottom for minimizing dose rates during DSC to HSM 
loading operations and at the HSM door during storage. 

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and by 
thermal radiation and conduction and convection from the DSC to Horizontal Storage Module (HSM). 
The DSC maintains the helium cover gas which is reqnired for corrosion control. This cover gas 
improves the thermal performance of the DSC. 

Internal Bas!ret Assembly: 

The functions of the Internal Basket Assembly structures, systems and components are as follows: 

1. Guide Sleeves - The Guide Sleeves establish the 24 spent fuel assembly storage compartments within the 
DSC. The tops of the Guide Sleeves are flared to assist Fuel Handling Operators in guiding the spent fuel 
assemblies into the sleeves. The inherent neutron absorption capability of the stainless steel guide sleeves 
provides a measure against criticality. The Guide Sleeves in the existing DSC design are suspended 
approximately \1," above the Bottom Inner Cover Plate by the Guide Sleeve Attachment Clips. This \1," 
gap allows for DSC blowdown and drying via the DSC Siphon Port. The proposed modified DSC Guide 
Sleeves will not be supported by Guide Sleeve Attachment Clips. Therefore the modified DSC Guide 
Sleeves will have notches cut out at the bottom of each face of each Guide Sleeve to provide an opening 
that will facilitate DSC draining and drying. 

2. Spacer Disks - The Spacer Disks work together with the Guide Sleeves to maintain geometric separation 
of the fuel assemblies. The Spacer Disks support the weight of the Guide Sleeves, Support Rods and the 
spent nllClear fuel when the DSC is in a horizontal orientation. The Bottom Spacer Disk in the existing 
DSC design supports the weight of the 24 Guide Sleeves when the DSC is in a vertical orientation. For 
the modified DSC design, the only load on the Bottom Spacer Disk when the DSC is in a vertical 
orientation is due to self weight. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

EN-I-I02 
Revision 5 

3. Spacer Disk Key Way (old) - The purpose of the Spacer Disk Key Way is to maintain the DSC Internal 
Basket Assembly orientation during DSC movement. The Key Way doesn't support any safety function. 

4. Guide Sleeve Clip Angles - The existing design of the DSC Internal Basket Assembly includes welded 
metal clip angle attac1uncnts between the Guide Sleeves and is attached to the Bottom Spacer Disk. The 
clip angles were originally designed as a fabrication convenience to restrain the Guide Sleeves during 
unloaded DSC transport, and during loading and unloading operations (fuel assembly insertion I 
extraction). The Guide Sleeve Clip Angle attachments would also counteract withdrawal forces in the 
event of a stuck fuel assembly. The proposed modified DSC Internal Basket Assembly eliminates the usc 
of Guide Sleeve Clip Angle attachments. 

S. Support Rods - The Support Rods maintain the Spacer Disk location along the length of the DSC. In the 
existing DSC design the Support Rods carry the weight of the Guide Sleeves, the Guide Sleeve Clip Angle 
attachments, and the Spacer Disks when the DSC is in a vertical orientation. In the proposed modified 
DSC, the Support Rods carry only the weight of the Spacer Disks. 

6. Guide Sleeve Extraction Stops (New) - The Guide Sleeves in the modified DSC will have two Extraction 
Stops (metal tabs) that are mounted to the outside walls of each Guide Sleeve. The extraction stops arc 
intended to prevent Guide Sleeve withdrawal in the event any incidental binding should occur during 
withdrawal of a spent fuel assembly. 

Top Shield Plug Lifting Post: 

The Top Shield Plug Lifting Post detail is the interface point between the DSC Top Shield Plug and the Auxiliary 
Building Spent Fuel Cask Handling Crane. The Top Shield Plug weighs approximately 6,320 Ibs. (USAR Table 
8.1-1), and therefore, is defined as a "heavy load" per NUREG-0612 (reference 28). During normal DSC fuel 
loading operations the Top Shield Plug is lifted over spent fuel assemblies in the Transfer Cask while the Transfer 
Cask is in the spent fuel pool. The Top Shield Plug Lifting Posts are designed to meet the specific heavy load 
handling design requirements per the Calvert Cliffs Nuclear Power Plant facility operating licenses and associated 
Technical Specifications pursuant to ISFSI License No. SNM-2S0S, License Condition No. 18. 
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SAR Revision No.: 7 

SAR Sections Reviewed: 

The main chapters reviewed were 3, 4, S, 7, and 8. The key sections reviewed are listed as follows: 

3.3.4.1 
4.2.1.2 
4.2.3.2 
S.1.1.9 
8.1.1 .2 
8.1.1.3 
8.2.3.2 
8.2.S 
8.2.12 

Table 1.3-1 
Table 3.6-3 
Table 8.1-3 
Table 8.1-4 
Table 8.2-1 
Table 8.2-6 
Table 8.2-8 

Table 8.2-9 

Table 8.2-10 

Appendix A 
Appendix A 

Control Methods for Prevention of Criticality 
Dry Shielded Canister Structural Specifications 
Dry Shielded Canister Description 
Removal of Fuel from the Dry Shielded Canister 
Dry Shielded Canister Analysis 
Dry Shielded Canister Internal Basket Analysis 
Accident Analysis 
Cask Drop 
Load Combinations 

Major Systems, Subsystems and Components of the Calvert Cliffs ISFSI 
Summary of Design Criteria for Accident Conditions 
Maximum Dry Shielded Canister Stresses for Normal Loads 
Maximum Dry Shielded Canister Stresses for Off-Normal Loads 
NUHOMS-24P Accident Loading Identification 
Maximum Dry Shielded Canister Stresses for Drop Accident Loads 
Dry Shielded Canister Enveloping Load Combination Results for Normal and Off· 
Normal Loads 
Dry Shielded Canister Enveloping Load Combination Results for Accident Loads, 
ASME Service Level C 
Dry Shielded Canister Enveloping Load Combination Results for Accident Loads, 
ASME Service Level D 

Q:3.0-2, Load Combination and Design Criteria 
Q:BGEOO1.0203 and Computer Run BPLRWZ, Spacer Disk Analysis 

The Calvert Cliffs ISFSI design approval was based upon review of specific design drawings. Drawings listed in 
Section I .S of the Calvert Cliffs ISFSI SER (reference 2) are apart of the ISFSI licensing basis. The DSC design 
drawing series reviewed for this activity include the follOwing: 

BGE-02-1002 
BGE-02-1003 
BGE-02-1004 
BGE-02-1007 

(formerly 84-OO3-E) 
(fonnerly 84-004-E and 84-OOS-E) 
(formerly 84-006-E, 84-OO7-E and 84-OO9-E) 
(formerly 84-006-E, 84-007 -E and 84-OO9-E) 

Although not specifically listed in ISFSI SER Section U, the following drawing series was also reviewed: 

BGE-02-1006 (formerly 84-019-E and 84-020-E) 

Tech Spec Bases AmendmentlRev No.: 
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Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to Materials 
License No. SNM-2505, Amendment I, July 21, 1995/ (Note: No revision number exists for the ISFSI Tech Spec 
Bases.) 

Tech Spec Bases Reviewed: 

2.3 Transfer Cask (IC) 
3/4.1 Fuel to be Stored at ISFSI 
5.0 Design Features 
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1. The probability of occurrence or the consequences of an accident or malfunction of 
equipment important to safety previously evaluated in the SAR is not increased. 

o YES 1:&1 NO May the probability of occurrence or a malfunction or equipment important to safety 
previously evaluated in the SAR be increased! 

Probability or Malfunction: The probability of occurrence of a malfunction of equipment importaot to safety 
previously evaluated in the SAR will not be increased as a result of this proposed activity. 

Critical functions that must be maintained by the DSC are shielding, thermal safety, confinement, criticality 
control, and configuration control related to fuel retrlevability. The failure of DSC structures, systems and 
components (SSCs) importaot to safety that could inhibit performance of DSC critical functions bas been 
previously evaluated in USAR Chapter 8. Malfunction of DSC SSCS importaot to safety will be are evaluated 
relative to the DSC critical functions as follows: 

Shielding: 

The critical function related to shielding is not impacted by this activity. The DSC Shell and the DSC Internal 
Basket Assembly are not credited with augmenting the radiation shielding properties of the DSC (USAR Section 
3.3.5.2 and Table 3.3-1). The modified DSC design ensures that the minimum design lead thickness will be 
maintained in the Top and Bottom Shield Plug assemblies. Therefore, there is no increase in the probability of a 
ma1function of the DSC shielding due to this activity. 

Thermal Control: 

The critical function related to thermal safety is not affected by this activity because only minor changes are being 
made to the DSC Shell and the DSC Internal Basket Assembly geometry and mass. Examples of such changes 
include increase in the +/- tolerance for the DSC Shell thickness, removal of the Guide Sleeve Clip Angles, 
addition of 1I2" tail notched openings at the bottom ends of the Guide Sleeves, increase in length of the Guide 
Sleeves by 1I4", etc. The net effect of these changes on the thermal analysis is negligible in terms of the precision 
of the engineering analyses. Therefore, there is no increase in the probability of a ma1function of the DSC thermal 
controls due to this activity 

Confinement Criticality Control & Configuration Control: 

Critical functions related to confinement, criticality control and configuration control are predicated on the DSC 
being able to remain intact under all accident conditions identified in Chapter 8 of the USAR with no loss of 
function. In order to meet this requirement the DSC is designed for the appropriate loading conditions per the 
design criteria in USAR Section 3.6, and in accordance with USAR Section 4.2.1.2 structural specifications. 
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Hopper and Associates performed structural calculations to address the proposed changes to the DSC and the DSC 
Internal Basket Assembly SSCs (references 7, 8 and 27). The scope of the analysis was comprehensive, and 
covered all safety related DSC and DSC Internal Basket Assembly SSCS. The following components are addressed 
in the calculations: 

• DSC Shell • Top Inner Cover Plate • Top Outer Cover Plate 
• Top Lead Liner • Bottom Inner Cover Plate • Bottom Inner Liner 
• Grapple Ring • Welds • Spacer Disks 
• Support Rods • Guide Sleeves • Guide Sleeve Extraction Stops 

The DSC design was evaluated in conjunction with ASME B&PVC Section m Subsection NB. ASME Service 
Levels A., B, C and D for nonna!, off-nonna!, emergency and accident level loading conditions and load 
combinations were imposed on the DSC and the DSC Internal Basket Assembly SSCs. The following is a summary 
of the significant analyses and results: 

• The DSC and DSC Internal Basket Assembly SSCs were evaluated for cask drop, seisntic, thermal, pressure, 
and cask handling loading conditions. The modified DSC dimensions and tolerances were addressed in the 
analysis where appropriate. The structural analytical methods used for the DSC evaluation are either 
consistent with or are more conservative than the methods identified in the USAR Chapter 8. The design basis 
cask drop, thermal and pressure accident level events were found to impose the most lintiting structural 
stresses on the DSC and on the DSC Internal Basket Assembly components. All DSC SSCs were qualified 
considering stresses due to individual loading conditions added in combination according to Table 3.2-5a of 
the NUHOMS-24P Topical Report (reference 3). The ASME allowable stresses were deterntined subject to 
NRC SER imposed temperature conditions (reference 2). All calculated stresses and stress combinations for 
the DSC and the DSC Internal Basket Assembly components were deterntined to be within ASME Section III 
allowable stress lintits (see reference 32 for discussion of exception to this statement). The results of the 
ASME service level load combination stress analyses are tabulated in Exhibits A through D to this safety 
evaluation. 

• In the existing DSC design there are 24 Guide Sleeves that are connected to the Bottom Spacer Disk through 
welded Guide Sleeve Clip Angles. The Guide Sleeve loading due to the vertical cask drop event imposes 
severe stresses on the Bottom Spacer Disk Because of this, the analytical stress evaluation of the Bottom 
Spacer Disk for the existing DSC design is performed using a bi-linear elastic-plastic finite element model to 
deterntine stresses and plastic deflections (USAR 8.2.5.2 and NRC SER 2-47). This sophisticated modeling 
technique wasn't required for evaluation of the modified DSC design. The modified DSC design uncouples 
the Guide Sleeves from the Bottom Spacer Disk (i.e., the Guide Sleeve Clip Angle attachments are removed). 
This significantly reduces the Bottom Spacer Disk stresses due to the vertical cask drop event. Stresses 
remain in the elastic range, and a linear elastic finite element analysis is performed. The Spacer Disk stress 
intensities deterntined in the Hopper and Associates analysis are within than the ASME code allowable values. 
More importantly, the removal of the Guide Sleeve Clip Angles elintinates the issues related to Guide Sleeve 
deformations. 

• The Support Rods were evaluated for axial and bending stress, and for critical buckling. The design basis 
vertical cask drop event imposes the most severe loading condition on the Support Rods. Because the modified 
DSC uncouples the Guide Sleeves from the Bottom Spacer Disk, the Support Rod stresses are significantly 
reduced, and stresses are well within ASME allowable lintits. The modified DSC design provides greater 
margin to Support Rod buckling than what is provided by the existing design. 
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• Evaluation of axial thermal expansion of the DSC Intemal Basket Assembly components relative to the DSC 
Sbe1l and inner and upper plates WIll performed by Hopper and AIsociatcs, and Transnuclear West Inc. 
(references 7 and IS). A thermal expansion interferem:e cbeck was also performed to ensure that there is 
adequate clearance between the Guide Sleeve and the Spacer Disk at the location where the Guide Sleeve 
paS5eS through the Spacer Disk (reference 27). The evaluations conclude that the proposed modifications to 
the DSC Internal Basket Assembly will not cause ASME allowable stresses to be exceeded due to differential 
thermal expansion of components, and that the Guide Sleeves will not subject the Spacer Disks to any out of 
plane loading due to interference friction (reference 33). 

• The Guide Sleeve comer weld seam that is used to fabricate a Guide Sleeve from plate material was revised 
from an intermittent weld to a continuous weld. This weld detail was evaluated for postulated worst case accident 
loads, and the weld stresses were found to be wilhln ASME Section In Division 1 Subsection NB allowable 
stresses. 

The design effective throat for the DSC confinement boundary final closure welds has been reduced in order to 
improve ALARA exposure, and to ensure the minimum required throat can be developed under the extreme 
joint fit-up conditions. The affected welds include the Top Cover Plate to DSC Sbell weld. the Top Shield 
Plug to DSC Shell weld and the Top Shield Plug to the Siphon and Vent Block weld. Tbese welds were 
evaluated with respect to the appropriate allowable stresses, and were found to be acceptable (reference 27). 
One drawing discrepancy was noted and will be corrected (referem:e 33). 

In conclusion. it was found that the proposed changes to the DSC have been fully analyzed in a manner consistent 
with USAR design criteria, and the results of the analyses were found to comply with the applicable USAR 
structural specifications and NRC SER acceptance conditions. Therefore, the probability of occurrence of a 
malfunction of equipment important to safety will not increase. 

DYES 181 NO May the consequences of a malfunction of equipmellt important to safety previously 
evaluated in tbe SAR he increased! 

Contequencel of Malfunction: The consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR will not be increased as a result oflhls proposed activity. 

Evaluation of the consequences of malfunctions of equipment important to safety focuses on the DSC critical 
functions of reactivity control, and configuration control as follows: 

Reactivitv Control: 

Criticality safety during wet loading operations is maintained througb the geometric separation of the fuel 
assemblies wilhln the internal basket assembly, the inherent neutron absorption capability of the stainless steel 
guide sleeves, the proper selection of sufficiently depleted fuel assemblies and taking credit for the soluble boron in 
the spent fuel pool. Furthermore, the off-normal reactivity analysis is performed in accordance ANSIIANS-S7.2-
1983. This standard imposes conservative assumptions in the analysis for an additional level of safety. 

Transnuclear West Inc. has evaluated the proposed changes to the Guide Sleeve and DSC Shell dimensional 
tolerances for their effect on reactivity (reference 15). The change in the DSC Sbell minimum Ihlckness will have 
the effect of replacing a small Ihlckness of the shell inner diameter with water. The change in the Guide Sleeve 
inside envelope will have the effect of moving the Guide Sleeve envelope farther away from the fuel, thus 
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increasing the thickness of the water between the fuel and the Guide Sleeve, and increasing the total amount of 
stainless steel material between the fuel assemblies. The effects of these changes were considered with respect to 
the design parameters, uncertainties and biases for criticality analysis required per USAR Section 3.3.4. 
Transnuclear West Inc. determined that the changes will have a negligible effect on criticality, and that the USAR 
criticality limits will not be exceeded (reference 33). 

Section 3.3.4 of the USAR indicates that introduction of a moderator would be necessary to cause a criticality 
concern during cask handling and storage. Integrity of the confinement boundary was discussed in the preceding 
question, and it was shown that integrity is assured for the modified DSC design for postulated credible worst case 
accidents. Nevertheless, criticality analyses have been performed to determine the effects of introduction of 
moderator into the DSC cavity space (reference 14). Conservativisms in the analysis impose certain deformations 
on Guide Sleeve wall spacing. The analyses demonstrate that criticality control will be maintained under the most 
severe accident conditions. 

Configuration Control: 

There is 110 change in the IIOrmai operation of the NUHOMS-24P system caused by this activity. In the case of 
performing recovery procedures following the postulated worst case handling accident, the modified DSC Internal 
Basket Assembly has been evaluated to ensure that a workable geometry will exist so that removal of intact fuel 
assemblies will not be prohibited. Specifically, there are 110 unacceptable defiections of the safety related Guide 
Sleeves, Spacer Disks or Support Rods. Retrievability of intact fuel from the DSC is assured, even following the 
maximum credible accident. 

o YES [gI NO May the probability of occurrence of an accident previously evaluated in the SAR be 
increased! 

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be 
increased as a result of this proposed activity. 

Credible accident scenarios that are analyzed for the Calvert Cliffs ISFSI are discussed in Section 8 of the USAR. 

The proposed changes to the DSC Internal Basket Assembly have 110 bearing on the frequency, or on the 
probability of occurrence of design basis external natural events such as tornado, earthquake, or flood. Similarly, 
the proposed changes have 110 bearing on the frequency, or on probability of occurrence of design basis external 
man-induced events that could affect the ISFSI such as fires, or a Liquid Natural Gas (LNG) plant or pipeline spill 
or explosion. 

The proposed changes to the DSC Internal Basket Assembly do not modify the external configuration of the DSC 
envelope. The inteIface between the DSC and the HSM during ISFSI operations and interim storage of the DSC 
remains unaffected. Therefore, the probability of occurrence of an accident involving loss of HSM air outlet 
shielding. or blockage ofHSM air inlets and outlets will not increase. 

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 8.2.9. 
The limiting DSC pressurization accident event is a rupture of fuel cladding together with blockage of the HSM 
vents. As stated in the preceding paragraph, the probability of occurrence of an accident involving blockage of 
HSM air iulets and outlets will not increase due to the DSC design changes. The USAR does not identify any 
initiating event for the breach of the fuel cladding for the DSC pressurization accident. 
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The modified DSC Internal Basket Assembly will not increase the probability of fuel cladding failure. The Internal 
Basket Assembly modifications are designed to minimize defonnation of the Guide Sleeves to increase 
retrievability margin in the event of a cask drop accident. There is adequate space to allow for thermal expansion 
of the DSC Intemal Basket Assembly components so that the fuel assemblies will not be subject to any undue 
stress. In addition, the TC and the DSC were originally designed to limit the deceleration loads on the fuel rods so 
that their integrity is assured in the worst-<:ase drop accident. The DSC Intemal Basket Assembly modifications, 
in particular, removal of the Guide Sleeve Clip Angles, will have the effect of reducing the overall stiffness of the 
Internal Basket Assembly. This will work to further reduce the deceleration loads on the fuel assemblies. As a 
result. the probability of fuel cladding failure due to a cask drop accident will not be increased. 

DSC confinement boundary leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates 
that there are no credible events that would initiate this type of accident. Despite that. the effects of a failure of all 
of the fuel rod cladding with a concurrent loss of the DSC confinement boundary is analyzed. As stated in the 
preceding paragraphs, the probability of an accident that would lead to cladding failure is not increased by the DSC 
Internal Basket Assembly design changes. The elimination of the Guide Sleeve Clip Angle attachments will have 
the effect of distributing the weight of the Guide Sleeves more uniformly over the Inner Closure Plate when the 
DSC is in a vertical orientation thereby reducing the stress concentration on the confinement boundary imposed by 
the four Support Rods. The confinement boundary plates, structural welds and seal welds have been evaluated in 
accordance with ISFSI USAR design criteria and structural specifications, and were found to be within ASME code 
and NRC SER stress limits. Therefore, the modified DSC will not increase probability of DSC confinement 
boundary leakage. 

A cask handling accident involving a drop of the TC is described in USAR Section 8.2.5. There are no heavy load 
handling system attaclunent points for the TC that are affected by the DSC modifications. Therefore, the 
probability of occurrence of a cask drop will not increase due to this activity. 

In conclusion, the proposed DSC modifications will not increase the probability of occurrence of any analyzed 
accident. 

o YES ~ NO May the consequences of an accident previously evaluated in the SAR be increued? 

CODICqueaces of AccideDt: The consequences of an accident previously evaluated in the SAR will not be 
increased as a result of this proposed activity. 

The relevant ISFSI design basis accidents that are considered for this activity are the cask drop accident event. and 
the design basis earthquake event. 
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The USAR reports that the TC, DSC, the DSC Intemal Basket Assembly and the contained fuel rods will maintain 
their structural integrity through a cask drop. The USAR conservatively bases the radiological consequences of a 
cask drop accident on the assumption that the entire TC DCUtron shield is lost. The change in weight of the 
modified DSC Internal Basket Assembly will be negligible in terms of the precision of the engineering analysis, 
and will not contribute to any failure of the TC neutron shielding. 

The modified DSC and DSC Internal Basket Assembly have been evaluated to ensure that the worst case postulated 
cask drop accident will not cause any SSC important to safety to exceed the ASME allowable stresses (subject to 
NRC SER temperature conditions). The DSC and DSC Internal Basket Assembly have also been evaluated to 
ensure the design basis cask drop accident will not result in deformation of the DSC, or the DSC Internal Basket 
Assembly to such a degree that post-accident removal of intact fuel assemblies is prohibited. 

The existing DSC Internal Basket Assembly has a condition were Guide Sleeve Clip Angle deformation may cause 
the Guild Sleeves to "pinch» the fuel assemblies. Although acceptable for certain clip angle sizes, this condition is 
undesirable. The modified DSC Internal Basket Assembly design will eliminate this potential and increase 
margin. 

The USAR indicates that the structural characteristics of the TC and DSC limit the deceleration loads on the fuel 
assemblies so that their integrity is assured for the worst case drop accident. The proposed modifications to the 
DSC Internal Basket Assembly, in particular, removal of the Guide Sleeve Clip Angles, will have the effect of 
reducing the overall stiffness of the Internal Basket Assembly. This will further reduce the deceleration loads on 
the stored spent fuel assemblies. Because the geometry of the DSC Internal Basket Assembly will be maintained 
through the cask drop event, and the structural characteristics of the TC and DSC which limit the deceleration 
loads on the fuel assemblies will not be negatively affected by the proposed modifications, both criticality control 
and fuehod integrity remain assured. 

Design Basis Earthquake: 

The DSC SSCs important to safety have been designed and evaluated to withstand the forces generated by the 
design basis earthquake. The analyses use l.Og vertical seismic acceleration, and Ug horizontal seismic 
acceleration. The forces generated are significantly less than the deceleration forces used in the evaluation of the 
design basis cask drop event (7Sg horizontal and 7Sg vertical deceleration). Hence, the dose consequences due to 
the design basis earthquake are enveloped by the design basis cask drop accident event. 

In conclusion, because the Transfer Cask neutron shielding will remain intact, criticality control is assured, fuel 
rod integrity is assured, and the retrieval capability of an intact fuel assembly is assured, the on-site and off-site 
dose consequences will not be increased. 
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2. The possibility for an accident or malfunction of a different type than any evaluated 
previously in the SAR is not created. 

o YES 181 NO May tile pouibility of a malfulldioa of • dift'erut type than any previoualy evaluated i. 
tIae SAIl be create4! 

Pouibillty of New Malfuactioa: The possibility of a malfunction of a difl'erent type than any previously evaluated 
in the SAR will not be created as a result of this proposed activity. 

The proposed modifications to the DSC and DSC Internal Basket Assembly will add new components, and modify 
the behavior of existing components under normal operating and accident level conditions. Tbese changes may 
affect critical functions related to confinement, criticality control and configuration control. These critical 
functions will be examined to determine if a nialfunction of a difl'erent type is created. 

Confinement: 

• Nominal changes in the dimensions of the Guide Sleeves and the Top Spacer Disk. Key Way will have no 
impact on DSC confinement integrity. Thermal interference behavior between the DSC and DSC Internal 
Basket Assembly components has been checked, and it has been found that ASME allowable stresses will not 
be exceeded due to difl'erential thermal cxpansion of components (references 7, 15 and 27). Spacer Disk Key 
Way stresses have been reviewed and found to be acceptable by Hopper and Associates (reference 7). 

• Removal of the Guide Sleeve Clip Angles will allow the Guide Sleeves to rest directly on the Inner Cover Plate 
when the DSC is in the vertical orientation. With the existing design, the Support Rods support the weight of 
the Guide Sleeves. The proposed change will reduce punching shear from the Support Rods, and will 
distribute load on the Inner Closure Plate more unifonn1y. This change will reduce confinement boundary 
plate element stresses under normal and accident conditions, and is clearly beneficial. 

Criticality Control: 

• Removal of the Guide Sleeve Clip Angle attachments will allow the Guide Sleeves to sit flush on the Bottom 
Inner Cover Plate. Because of this, the modified DSC design adds 112" tall notched openings to the bottoms of 
each Guide Sleeve in order to provide a flow path that will facilitate DSC draining and drying. In the exiting 
design the Guide Sleeves are suspended approximately 1/2" above the Bottom Cover Plate by the welded clip 
angle attachments, thus allowing a flow path to permit draining and drying. The difl'erencc in flow area 
between these two configurations will have little impact on the draining and drying times since the controlling 
parameter is the inner diameter of the Siphon Tube (reference 15). Nevertheless, even if the time to drain the 
DSC were to increase, there would be no impact on criticality safety. According to USAR Section 5.1.1.3 
subcriticality is demonstrated by analysis for all conditions including optimum moderator conditions. 
(Optimum moderator conditions will be approached if boiling were to occur due to an extended drain down 
time.) 

• USAR Section 3.3.4.1 credits the stainless steel Guide Sleeves with providing some level of criticality control 
due to their inherent ability to absoro neutrons. Increasing the length of the Guide Sleeves will serve to add 
negative reactivity to the DSC cavity, and is clearly beneficial. 

Configuration Control: 
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• The propo5ed modified DSC Internal Basket Assembly removes the Guide Sleeve Clip Angle attachments 
from the Bottom Spacer Disk. This will allow the Guide Sleeves to sit flush on the Bottom Inner Cover Plate. 
The modified DSC design adds 112" tall notched opeuings, or scallops, to the bottoms of each Guide Sleeve. 
Because the bottoms of the Guide Sleeves are scalloped, attention was given to possible buckling failure of the 
scalloped ends which could result in the Guide Sleeve "pinching" the bottom of a spent fuel assembly. 
Evaluation of this condition for the most limiting loading condition, the vertica1 cask drop accident load case, 
determined that local buckling of the scalloped ends will not occur. The Euler critical buckling load (P~) for 
each scalloped section (there are 2 sections at each corner of the Guide Sleeve) was calculated to be 14,000 Ibs. 
This provides a factor of safety greater that 8 against the calculated load of 1,700 lb. for each section under the 
vertical cask drop loading condition (reference 15 and 27). 

In addition to the Guide Sleeve local buckling concern, overall Guide Sleeve buckling was checked to ensure 
that column buckling will not "pinch" a fuel assembly. Hopper and Associates calculated that the maximum 
axial load in the Guide Sleeve due to a vertical cask drop design basis accident event is 12,450 Ibs. This load is 
substantially less than the calculated critical buckling load (P~) of 48,400 lb. (reference 7, p 209 et. seq.). 

• The Guide Sleeve comer weld that is used to fabricate a Guide Sleeve from plate material was revised from an 
intermittent weld to a continuous weld. This will increase rigidity and improve guide sleeve protection of the 
spent fuel assembly under normal handling and accident conditions. Because the spent fuel assembly Spacer 
Grids coincide with the DSC Spacer Disk locations, the additional rigidity will not impact the structural 
characteristics of the DSC that limit the deceleration loads on the fuel assemblies. 

• Two Extraction Stops (metal tabs) are to be plug welded onto each Guide Sleeve. The only intended use for 
these new components is to prevent removal of a Guide Sleeve from the DSC in the event a spent fuel 
assembly becomes stuck during withdrawal. Addition of these metal tabs will not alter the behavior of the 
Guide Sleeves during normal operating and accident conditions. The location of the Extraction Stops has been 
designed so that they will not cause any additional forces on the Spacer Disks during a vertical cask drop 
(reference 7). 

Elimination of the clip angles through implementation of the proposed DSC Internal Basket Assembly 
modifications will ensure that the gap between the Guide Sleeve and the fuel assembly will be maintained 
follOwing a design basis cask drop accident. Nevertheless, in the event that a fuel assembly becomes stuck, the 
Guide Sleeve will withdraw along with the fuel assembly for approximately 8" until the Extraction Stop 
contacts the bottom of the 1" Spacer Disk. Additional extraction force could then be used to free the fuel 
assembly from the Guide Sleeve. 

Hopper and Associates Engineers performed an extensive evaluation of the effects of the withdrawal forces on 
the Extraction Stops and on the Guild Sleeves (reference 7). The Extraction Stop welds have been analyzed in 
accordance with ASME Section III Subsection NF requirements. Extraction loads as high as 800 Ibs. will 
cause only very minor elastic "dimples" in the Guide Sleeves (ANSYS finite element analysis calculated 
deflection less than or equal to 0.021"). This extraction load cannot be reached as overload protection for the 
fuel handling machine limits the extraction force on the fuel assembly to 350 Ibs. (Ref. 36). 

• The Extraction Stops are being added in favor of use of the welded Guide Sleeve Clip Angle attachments. 
Addition of the Extraction Stops and removal of the Guide Sleeve Clip Angle attachments is clearly beneficial, 
and the change will not result in a malfunction of a different type. 

In conclusion, the addition of new components and changes in the behavior of the existing components will not 
adversely impact the critical functions of the DSC, and will not result in a malfunction of a different type. 
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o YES 181 NO May the possibility ol .. accident ola difl'emot type titan any previously evaluated ia 
the SAR be created? 

PouibWty 01 New Accideat: 1be possibility of an accident of a different type than any previously evaluated in 
tbe SAR will not be created as a result of this proposed activity. 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8 of the USAR, and bave been 
discussed previously. Since tbe operation and performance of tbe NUHOMS-24P system remain substantially 
uncbanged by this activity, the possibility of an accident of a different type than any previously evaluated in the 
SAR will not be created. 

Complete for 50.59 and 72.48; 

3. The margin of safety as defined in the basis for any Technieal Specifieation is not redueed. 

o YES 181 NO Will the margin of safety u defined in the bui, for .. y Technical Specification be 
reduced! 

Base,: 2.3 and 3/4.1 

Discussion of why the margin of safety is not reduced: 

NRC Acceptance Limit - Definition: 

In order to determine whetber there is a reduction in tbe margin of safety, tbe NRC acceptance limits tbat were 
used in the basis for this Technical Specification must be known. An NRC acceptance limit is the value tbat is 
proposed by tbe licensee in tbe original SAR, and as modified by tbe NRC SER. If the NRC SER did not explicitly 
modify or address tbe SAR value, tben tbe original SAR value itself is tbe acceptance limit. 1be margin may be 
implicit rather than explicitly expressed as a numerical value. If a specific methodology for computing bounding 
limits was submitted to the NRC in support of tbe Calvert Cliffs ISFSI licensing action, reduction in any margin 
associated witb tbat metbodology (i.e., reduction in any specific NRC acceptance condition) would constitute a 
reduction in the margin of safety (reference 26). 

DSC Deceleration - NRC Acceptance Limits: 

The metbod used for predicting tbe deceleration of a dropped cask is based on EPRI NP-4830 (reference 2 and 30). 
This metbod predicts maximum cask deceleration as a function of cask drop height, target bardness, cask 
orientation and cask weight. 1be Calvert Cliffs ISFSI bases the maximum deceleration on lifting a loaded Transfer 
Cask no higber than SO" above a bard concrete surface. The DSC is assumed to be loaded witb 24 spent fuel 
assemblies weighing not more than 1300 lbs. each. Calvert Cliffs ISFSI site specific cask drop analyses were 
performed to determine the maximum deceleration values for postulated SO" vertical and horizontal drops of the 
loaded Transfer Cask. USAR Section 8.2.S.2 indicates tbat the Calvert Cliffs site specific maximum decelerations 
were determined to be S I g for tbe vertical drop case, and 31 g for tbe horizontal drop case. In spite of tbese site 
specific deceleration values, the Calvert Cliffs ISFSI USAR design criteria conservatively uses 75 g for both tbe 
vertical aod horizontal drop cases, and 2S g for the corner drop case. These conservative deceleration values are 
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based on the NUHOMS-24P Topical Report, and are the basis for NRC SER acceptance of the Calvert Cliffs ISFSI 
SAR cask drop analyses. (SBR. 2-46) These deceleration values are provided in USAR Table 3.6·3, SUIIIltIlIIY of Design 
Criteria for Accident Conditions. 

Therefore, the NRC acceptance limits for cask drop accident deceleration are 7~ g horizontal drop, 7~ g vertical 
drop and 2~ g corner drop. Use of any lower deceleration values for analysis of Calvert Cliffs ISFSI cask drops 
would result in a reduction of the margin of safety 

It is noted that maximum fuel assembly weight and the Transfer Cask maximum lift height are regulated by the 
ISFSI Technical Specifications. AJi such, these parameters will be monitored and complied with as a part of ISFSI 
fuel loading operations. These Technical Specification limits are not affected by this design activity. 

DSC Permissible Stress - NRC Acceptance Limit: 

Detailed stress analyses were performed for a series of design basis cask drop accidents for the Calvert Cliffs ISFSI, 
and were submitted for NRC review and acceptance during initial licensing of the ISFSI facility. The Calvert 
Cliffs ISFSI SAR employs ASME Section In Division I Subseetion NB Class 1 Service Level D for determining 
accident case material allowable stresses for the DSC. (SIlR '49) The NRC acceptance of this methodology was based 
on use of the worst thermal condition reported in the Topical Report. 

Therefore, the NRC acceptance limit for DSC accident case permissible stress is as provided by ASME Section m 
Division 1 Subseetion NB Class 1 Service Level D subject to the specific NRC acceptance condition that the worst 
thermal conditions (as reported in the Topical Report) must be used in calculating the allowable values. Use of any 
lower temperatures to compute accident case allowable values, or use of another code or standard that would yield 
higher allowables for the same conditions would result in a reduction of the margin of safety. 

It is noted that the NRC SER imposes similar restrictions on computation of ASME allowable values for 
emergency conditions,i.e., ASME Service Level C. 

DSC fuel Inspection - NRC Aro:pIa!Ice Limit: 

The Calvert Cliffs NUHOMS·24P DSC is designed to meet the requirements of ASME Section III Division 1 
Subsection NB Class 1. In the event of a Transfer Cask Drop from a height greater than IS", the fuel must be 
returned to the spent fuel pool and visually inspected for damage. The basis for this inspection requirement is that 
permanent deformation of the DSC confinement boundary and DSC internals are permitted under ASME Service 
Level D loading conditions. Additional basis for this inspection is that the Guide Sleeve Clip Angle welds are 
predicted to fail at a deceleration of ouly 3Sg. The cask drop required fuel inspection height of IS" was deemed to 
be acceptable based on the due to the robustness of DSC based on the ASME code requirements, and the distance 
from the postulated worst case cask drop accident drop height. The Iilc:elihood that there would be no significant 
consequence due to a drop from IS" is based on engineering judgement. 

Therefore, the NRC acceptance limits for the requirement to inspect fuel following a cask drop of IS inches is 
based on compliance with ASME Section III Division 1 Subseetion NB Class 1 Service Level D permissible stress 
limits, and the failure point ofDSC Internal Basket Assembly components at 35 g. 

Evaluation of the Margin of Safety: 

Hopper and Associates performed an extensive re-evaluation of the DSC and the DSC Internal Basket Assembly 
for the design basis cask drop accident loads (reference 7). All design basis cask drop analyses performed for this 
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activity used deceleration values of7Sg for both the horizontal and vertic;aJ cask drop cases. The analytic;aJ methods 
used for the evaluation of the effects of those deceleration values on the DSC IIR either consistent with or are more 
conservative than the methods identified in the USAR Section 8.2.5. Therefore, the NRC acceptance limits for 
horizontal, vertic;aJ and comer cask drop deceleration are met. 

The ISFSI generic and site specific USAR's both maintain that the DSC stresses resulting from a comer drop 
accident IIR bounded by the vertical and horizontal drop scenarios. Discussions between BGE and Hopper 
(reference 31) confirm the rationale why these scenarios bound the comer drop case. The NRC site specific SER 
lists DSC stress values for the comer drop case which are excerpted from the Transfer Cask load drop case. 
However, based on the USAR and the Hopper confirmation, BOE has taken the position that it is acceptable to not 
provide a new DSC Comer Drop analysis. 

The scope of the Hopper and Associates structural analyses was comprehensive, and included all safety related 
confinement boundary and fuel basket assembly components. As stated above, the analytical methods used for the 
evaluation of cask drops are either consistent with or IIR more conservative than the methods identified in the 
USAR Section 8.2.5. Because the proposed modifications to the DSC Internal Basket Assembly uncouple the 
Guide Sleeves from the Bottom Spacer Disk, additional calculations were performed as required. For example, 
local and overall buckling of the Guide Sleeve columns was cheeked as part of the analysis. All c;aJculated stresses 
for the DSC, and the DSC Internal Basket Assembly components were determined within ASME Section III 
Division I Subsection NB Class 1 Service Level D allowable stress limits when using temperatures for the worst 
thermal conditions as reported in the Topic;aJ Report. The results of the ASME Service Level D load combination 
stress analyses compared to NRC SER allowable values are tabulated in Exhibit D to this safety evaluation. 

The modified DSC Internal Basket Assembly removes the Guide Sleeve Clip Angle attachments. The Clip Angles 
are considered to be the weakest structural component in the existing DSC design. All safety related Internal 
Basket Assembly SSCs in the modified design will remain elastic up through the design basis cask drop accidents. 
Furthermore, as stated in the preceding paragraph, all calculated stresses for the DSC, and the DSC Internal 
Basket Assembly components were determined to be within ASME Section III Division I Subsection NB Class I 
Service Level D allowable stress limits. 

In conclusion, because the NRC acceptance limits for the design basis cask drop deceleration values are met, the 
NRC acceptance limits for DSC material stresses are met, and the NRC acceptance limits identified for fuel 
inspection are met, the overall margin of safety is not reduced due to this activity. 
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o YES ~ NO Will tbe proposed activity involve a Ilpifieant Increase In occupational dose? 

A significant Increase in occupatiollal dole: A significant increase In occupational dose will not occur as a result 
of this proposed activity. 

The operation of the NUHOMS-24P dry cask storage system is not changed by this proposed activity. The 
proposed changes to the DSC dimensions and tolerances do not reduce the integrity of the confinement boundary, 
and the DSC radioactive Shielding elements (i.e., the shield plugs) are not negatively affected. Changes to the 
DSC Shell and Guide Sleeve dimensional tolerarn;cs will not cause criticality control limits to be exceeded. The 
DSC changes are designed to ensure Guide Sleeve deflections will remain elastic, and that any deflection due to 
postulated worst case accident events will not result in any Guide Sleeve pinching a spent fuel assembly. Reduced 
weld sizes for the Top Cover Plate to DSC Shell weld, the Top Shield Plug to DSC Sbell weld, and the Top Shield 
Plug to Sipbon and Vent Block weld will serve to reduce occupational exposure during DSC final closure activities. 

In conclusion, the proposed changes to the DSC Internal Basket Assembly do not adversely impact the 
occupational doses sununarized in USAR Table 7.4-1. Therefore, the proposed activity will not significantly 
increase occupational dose. 

o YES ~ NO Will tbe proposed activity involve a significant un reviewed environmental impact? 

A sipifKaDt un reviewed environmental impact: A significant unreviewed environmental impact will not occur 
as a result of this proposed activity. 

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions remain assured 
under this proposed activity. The proposed modifications to the DSC and DSC Internal Basket Assembly have 
been evaluated to ensure confinement boundary stresses will remain within allowable limits under the most severe 
postulated accident conditions. The changes will ensure that the DSC lead shield plug lead thicknesses will meet 
design requirements. 

The proposed activity does not affect any area of the plant site previOUSly undistwbed for the ISFSI. The proposed 
activity does not affect any environmental conditions associated with the Calvert Cliffs ISFSI or the Calvert Cliffs 
Nuclear Power Plant. No new chemicals are being introduced to the ISFSI or the CCNPP as a result of the 
proposed changes. There are no changes needed for the Calvert Cliffs ISFSI Updated Environmental Report. 

Therefore, the proposed activity does not involve an unreviewed environmental impact. 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

RefereDCel: 

I. Calvert Cliff. Jndqx:odcot spent Fuel Storaae Installation USAR, Rev. 7 
2. SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992 

EN-l-102 
Revision 5 

3. Topica1 Report for the Nuteclt Haizontal Module Storaae System for IrrIIdimd Nuclesr Fuel NUHOMS-24P, NUH-002, 
Revision IA, July 1989, and NUH-OOI, Revision IA, Jooe 1986 

4. Calvert Cliffs Indepeudcnt Spent Fuel Storage Jnsta11ation Material. License No. SNM-2S0S, Amendment I,July 21, 1995 
S. Calvert Cliffs Independent Spent Fuel Storaae Installation Technical Spe<:ifications, Appendix A to Materials License No. 

SNM-2S0S, Amendment I, July 21, 1995 
6. Transnuclesr West Engineering Change Notice ECN No. 98~S16, Project Title: BO~2 (DSC), Rev. 0, Janwuy IS, 1999 
7. Hopper Associates Calculation, Tnmsmitta1 HABGE~1/99~745, Janwuy 29,1999 
8. Hopper Associates Calculation, Tnmsmitta1 HABGE-06/98-06SS, JIme 29, 1998 
9. BGE Calculation C-91~76,Rev. 001 (Vendor Calc. BGEOOI.0203, Rev. 004)- Superceded byRef.ll 
10. BGE Calculation C-91 ~76, Rev. 002 (Vectra Calculation BGEoo1.0203A, Rev. 0) - Superceded by Ref. 11 
II. BGE Calculation CA04132, Rev. 000 and Rev. 001 
12. Calvert Cliff. ISFSI Updared Environmental Report, Rev. I 
13. ANSIIANS-S7.9-1992, Design Criteria for an Independent Spent Fuel Storagelnstal1ation 
14. BGE Memo NEU 9~21, G. E. Gryczkowslci to M. J. Gahan, 2/16/98, Subject: Criticality of a Compressed and Flooded 

Dry Storage Canister (ESI99800192-OOO, Rev. 00(0) 
IS. Letter from Usama Fanadj, Transnuclesr Inc., to Robert Beall, BGE, COJTeCtion 1 Clarification ofTNW Resolutions of 

BGE DSC Drawing, Spe<:ification and RANOR Procedure Comments, March 16, 1999, BGE02-99~17 
16. BGE Memo NFM 98~26, R. H. Beall to M. 1. Gahan, 1123198, Subject: DSC Guide Sleeve to Fuel Assembly Gap Size 
17. American Society ofMecbanieal Engineers, Boiler and Pressure Vessel Code, Section Ill, 1983. 
18. NotUaed 
19. BOE Issue Report IR3-OOS-206, ISFSI DSC Guide Sleeve Attaclunents, February 16, 1998 
20. BGE Issue Report ~7.oII, Fuel Assembly Spacer Grids Misa11igned with DSC Spacer Disks 
21. Hoppe< Associates Calculation, HABGE~2198-061 0, July 17, 1998 
22. Transnuclesr Inc. CAR.98.oo3, Guide Sleeve Undersized Sleeve Weld 
23. NotUaed 
24. BGE Issue Report IRI~II-183 
2S. Transnuclesr Inc. CAR.98.0S0, DSC Buckling 
26. ES-17, Revision I, 10 CFR S0.59m.48 Safety Evaluation ScreeningslSafety Evaluations (RE: NEl ~7 pM,7 ,8 &11; 

NUREG-I606) 
27. Letter form K.L. Saunders, Hopper and Associates, 10 1. T. Conner, BG&E, New DSC Design Review Comments 

Response, March 22, 1999, HABOE-03/99-0766 
28. NUREG-0612, Control of Heavy Loads al Nuclear Power Plants, July 1980 
29. TransnuclearWest Safety Review Screening SR 98~S16 farECN 98~S16, Janwuy IS, 1999 
30. Electric Power Research Institute, NP-4830, The Effects of Tor get Hardness on the Structural Design of Concrete Storage 

Pads for Spent Fuel Casks, October 1986 
31. Te\ecoo, Todd Conner (BOE) to Philip Hasrouni (Hopper &. Associates), 3124199. 
32. Letter from K.L. Saunders, dsred March 2S, 1999, HABGE~3/99~767. 
33. Letter from Usama Fanadj (Transnucleor Wesl) to Robert Beall (BGE), dared March 16, 1999, Resolutions to BOE 

Comments on DSC Drawings, 9 pages. 
34. Letter from Kenneth Saunders (Hopper &. Associates) to 1. Todd Conner (BOE), dsred March 22,1999, NewDSC Design 

Review Comments Response, 6 pages. 
3S. Letter from Usama Fanadj (Transnucleor West) to Robert Beall (BGE), dared March 23, 1999, Response to BGE 

Comments on DSC Drawings, I page. 
36. Setpoint Change Tnmsmittal Sheet, O-WS-loo, Fuel Handling Machine Nonna\ Overload Selpoinl Module 



Safety Evaluation Screenings and Safety Evaluations 

ATTACHMENT 3, SAFETY EVALUATION FORM 

Exhibit A 

EN-I-I02 
Revision 5 

DSC Load Combination Results • ASME Service Level A 

Stress (ksi) 

Bottom Cover 0.26 1.23 1.53 18.7 
Plate 1.22 4.78 8.53 28.0 

Top Pressure PriMemb 18.7 
(Top Cover) Memb + Bend 28.0 

Memb + Bend+ Thermal 
PriMemb O. 
Memb+Bend 0.35 2.84 7.31 28.0 
Memb + Bend+ Thermal 22.6 25 .0 29.5 56.1 

0.57 1. 18. 
1.24 3.72 3.72 28.0(n 

33.0 
0.23 

(a) See Hopper and Associates Calculation, Transmittal HABGE-01I99-0745, January 29, 1999, Table S.2 - Load 
Combinations Level A; Load combination Al is bounded by load combinations A2, A3 and A4. 

(b) Combination A2 = OW2 (DSC with water) + T", (Inside Cask normal) + Ph (Hydrostatic) 
(c) Combination A3 = OW, (DSC with fuel) + Tn< (Inside Cask normal) + p. (Normal operating) + L" (Normal OSC 

transfer) 
(d) Combination A4 = OW, (DSC with fuel) + T ... (Inside HSM normal) + Pb (Off -normal blowdown) + L,,(Normal OSC 

transfer) 
(e) See SER for the BGE Safely Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-10; Allowable 

values taken for SA 204 Type 304 material at 400 degrees F. 
(f) AlIowables are for stainless steel material. Carbon steel material allowables are higher. 
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DSC Load Combination Results - ASME SCD'ice Level B 

Stress (ksi) 

Plate 8.08 28.0 
22.1 56.1 
0.47 18.7 
1.26 28.0 

PriMemb 0.54 1.59 18.7 
Memb+Bend 1.84 6.31 28.0 
Memb + Bend+ Thennal 24.0 28.5 56.1 

Spacer Disk PriMemb 0.57 0.57 18. 
Memb+ Beod 1.24 1.24 2S.0(·) 

Rods 0.23 0.23 IS.7 
2S.0 

(a) See Hopper aod Associates Calculation, Transmittal HABGE'()1199'()745, January 29, 1999, Table 5.3 - Load 
Combinations Level B; Load combinations B3 and B4 are bounded by load combination Bl. 

(b) Combination BI = DW, (DSC with fuel) + T~ (Inside Cask normal) + p. (Normal operating) + La (Off-normal -
JammedDSC) 

(c) CombinationB2 = DW, (DSC with fuel) + Too (Inside Cask - off normal) + Pb (Off -normal blowdown) + L. (Off
normal - Jammed DSC) 

(d) See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-10; Allowable 
values taken for SA 204 Type 304 material at 400 degrees F. 

(e) A1lowables are for Stainless steel material. CaIbon steel material a1lowables are bigber. 
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DSC Load Combination Results - ASME Servjce Level C 

Support Rods Pri Memb 
Memb+Bend 

2.47 
8.9 

0.69 

Stress (ksi) 

6.54 

2.99 
8.80 

5.54 

1.99 
7.80 

32.4 

21.6 
32.4 

21.6 
31.0 

(a) See Hopper and AssOciates Calculation, Transmittal HABGE-<l1l99-<l74S, January 29, 1999, Table S.4 - Load 
Combinations Level C; Load combinations C3, C4, and C6 are bounded by load combination CS; Secondary stresses 
(i.e., Q, thermal stresses) are not required for Service Level C. 

(b) Combination CI = DW, (DSC with fuel) + Tnh (Inside HSM normal) + p.1 (Accident - Inner boundary) + E (Seismic) 
(c) Combination C2 = DW, (DSC with fuel) + T"" (Inside HSM normal) + p.1 (Accident -Inner boundary) + L,. (Normal 

DSC transfer) 
(d) Combination CS = DW, (DSC with fuel) + T"" (Inside HSM normal) + p.1 (Accident - Inner boundary) + L,.(Off

normal - Jammed DSC) 
(e) See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-12; Allowable 

values taken at worst case temperatures per the SER, T= 460 degrees F. 
(f) AlIowables are for stainless steel material. CaIbon steel material a1lowables are higher. 
(g) See reference 34 for discussion on the acceptability of this value. Future calculation revision will reduce this value 

below the SER allowable. 
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DSC Load Combination Results - ASME Service Level D 

Stress (ksi) 

Spacer Disk 41.1 
41.1 

Support Rods PriMemb 17.0 43.2 
Memb+Bend 42.0 64.0 

13.S 21.6 

2.64 21.6 

(a) See Hopper Associates Calculation, Transmittal HABGE-01I99-0745, IanllBlY 29, 1999, Table 5.5 -Load Combinations Level D; 
Load Combination D2 bounds Combination DI, therefore D2 val .... are listed; Combination D2 ~ DW, (DSC with fuel) + T", 
(Inside Cask normal) + P 02 (Accident - Outer boundary) + DL (Cask Drop) 

(b) See Hopper Associates Calculstion, Transmittal HABGE-01I99-0745, IanllBlY 29,1999, Section 4.6, Weld Analysis 
(c) See SER for the BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-14; NUTECH and NRC 

calcu1sted stress values are presented for comparison, and are for information only. 
(d) See SER for tile BGE Safety Analysis Report for an ISFSI at Calvert Cliffs, November 1992, Table 2.2.3-14; Allowable values taken 

at worst case temperatures per the SER, T= 460 degrees F. 
(e) Al10wables are for stainless steel material. Carbon steel material a110wables are higher. 
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NUHOMS-24P Dry Shielded Canister Component Tolerances 

Tolerance (incbes) 

DSC Shell Plate, 5/8" Thk. +.05/-.05 (.) +.060/-.010 +.060/-.060 Structural evaluation of the DSC Shell 
was conservatively based on an overall 
shell thickness of 0.55" (reference 8). The 
Shell thickness is not credited for DSC 
Shielding (USAR Section 3.3.5.2 and 
Table 3.3-1). Tolerance effect on 
criticality was evaluated by Transnuclear 
West Inc. (reference IS). 

Bottom Cover Plate, 1'/." +.07/-.38 +.075/-.010 +.070/-.125 The tolerance change is enveloped by the 
Thk. existing tolerance. The tolerance change 

was structurally evaluated (reference 8). 

Grapple Ring Plate, 1\1," +.051-.01 +.0651-.010 +.051-.00 The tolerance change is enveloped by the 
Thk. existing tolerance. 

Lead Casing Shell Plate, \1," +.05/-.05 (.) +.060/-.010 +.12/-.12 Tolerances change was structurally 
Thk. evaluated (reference 29). 

Inner Cover Plate, I y," Thk. +.07/-.38 +.0751-.010 +.070/-.125 The tolerance change is enveloped by the 
existing tolerance. Tolerance change was 
structurally evaluated (reference 8). 

Siphon and Vent Cover +.05/-.05 (.) +.050/-.010 +.051-.01 The tolerance change is enveloped by the 
Plates, y." Thk. existing tolerance. 

Lead Plug Side Casing Plate, +.051-.05 (.) +.060/-.010 +.121-.01 The minimum tolerance change is more 
Y2" Thk. restrictive than the existing tolerance. 

Tolerances change was structurally 
evaluated (reference 29). 

Spa= Disk Plate, I W' Thk. +.05/-.05 (.) +.080/-.010 +.07/-.01 The minimum tolerance change is more 
restrictive than the existing tolerance. 
Tolerances change was structurally 
evaluated (reference 29). 

Support Rod, 3.00" Dia. +.051-.05 (.) +.003/-.003 +.03/-.00 The tolerance change is enveloped by the 
existing tolerance. 

(0) DSC fabrioolioo dnwing cIef .. H bled<. 101......,.. 
(b) ASTMA480 
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This safety evaluation addresses modifications to the Calvert Clli'fs NUHOMS-24P Dry Shielded Canister (DSC). The 
modifications generally affect the functional design oithe DSC Internal Basket Assembly, and affect fabrication details 
associated with DSC confinement bouncIaJy and sbieId plug components. The design changes to the DSC Internal Basket 
Assembly include removal of Guide Sleeve Clip Angle welded attachments to the Bottom Spacer Disk, addition of Guide 
Sleeve Extraction Stops and addition of notched openings to the bottom ends of the Guide Sleeves. There are numerous 
other changes being made to the DSC fabrication details, including changes to the confinement boundary welding details, 
changes to various DSC component dimensions and tolerances, designation of consumable materials to be used during DSC 
fabrication, changes to the shield plug lifting post detail, and identification of certain leak testing requirements. The DSC 
design documents are also being updated to identify Transnuclear West Inc. as the new patent holder of the NUHOMS-24P 
system design, and to clarify certain DSC component names. The DSC modifications and document changes are to be 
implemented beginning with Calvert Cliffs DSC No. R025. 

Proposed changes to the Calvert Cliffs ISFSI USAR include the following: 

• Addition of a description of the modified DSC Internal Basket Assembly design. The USAR change will specifically 
describe the elimination of the Guide Sleeve Clip Angle to Bottom Spacer Disk welded attachments, addition of the 
Guide Sleeve Extraction Stops, and addition of notched openings to the bottom ends of the Guide Sleeve. 

• The licensing basis allowable stress criteria for the design of the DSC will be added to the USAR for completeness. 
The licensing basis allowable stresses are based on ASME Section III Division I permiSSible stresses using the worst 
thermal conditions reported in the Topical Report. 

• Clamy that the existing DSC component stress tables are not applicable for modified DSCs beginning with R025, the 
tabulated stresses are for information only, and that any calculated DSC stresses must remain within the licensing basis 
allowable stiess criteria. 

• Reference to the modified DSC supporting analyses will be added. 
• Transnuclear West Inc. will be identified as the new owner of the NUHOMS-24P patent. 
• Consistent terminology for the DSC Siphon and Vent Port components will be provided. 
• The Calvert Cliffs NUHOMS-24P DSC design drawings will be revised to reflect the modified DSC design. 

Reasoo For Activity: 

An independent assessment of the NUHOMS-24P system design determined that the DSC Internal Basket Assembly may 
not perform as intended during a design basis cask drop accident. Specifically, the clip angle attachments between the 
Guide Sleeves and the Bottom Spacer Disk could fail in bending and push against the wall of the Guide Sleeves. In some 
cases the resulting Guide Sleeve deformation could eliminate the clearance between the Guide Sleeve and the spent nuclear 
fuel assembly. This interference would necessitate the use of additional force to extract the fuel assembly during post 
accident recovery operations. This condition, although tolerable, is undesirable. The modified DSC Internal Basket 
Assembly eliminates use of the Guide Sleeve Clip Angle attachments in order to alleviate this type of local Guide Sleeve 
deformation. Guide Sleeve Extraction Stops are to be added so that in the unlikely event that a fuel assembly does become 
stuck, the Guide Sleeve will not be withdrawn together with the fuel assembly. The removal of the Guide Sleeve Clip 
Angles will allow the Guide Sleeves to rest flush on the DSC Bottom Inner Cover Plate. Therefore, the bottoms of the Guide 
Sleeves will be notched out in order to facilitate DSC draining and drying operations. 

Other DSC design changes are deemed to be improvements based an Transnuclear West Inc. design review issues and 
lessons learned. Tbe changes to the DSC confinement boundary welds are intended to minimize base metal distortion, ease 
fabrication, and improve ALARA exposure during field welding operations. DSC dimension and tolerance changes are 
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being implemented to ret\ect Transnuclear West Inc. tolerance standards, to ensure consistency with the Topical Report 
design, to ensure that minimum design shielding requirements will be maintained, and to fu1fill suuctura\ engineering 
evaluation recommendations. The Top Shield Plug Lifting Post detaiJ is being revised to improve fabrication. 
Incorporation of material and testing information in the DSC fabrication drawings is for c1arification of fabrication 
requirements. 

Activity Summary: 

The modifications to the Calvert Cliffs NUHOMS-24P DSC Internal Basket Assembly that are intended to alleviate local 
Guide Sleeve deformation during a design basis cask drop accident, and the various other DSC design and fabrication detail 
improvements, implemented under this activity, do not result in an Unreviewed Safety Question (USQ). The probability of 
occurrence of a malfunction of equipment important to safety will not be increased by this activity because the DSC 
modifications have been fully analyzed in a manner consistent with USAR design criteria, and the results of the analyses 
were determined to comply with the applicable USAR structural specifications and SER acceptance conditions. Thc DSC 
modifications Will not increase the probability of occurrence of any analyzed accident The consequences of an accident 
will not be increased because radiological shielding is not adversely affected by this modification, criticality control is 
assured, fuel rod integrity is assured, and the retrieval capability of an intact fuel assembly is assured. The new Guide 
Sleeve Exttaction Stops and the change in the behavior of existing DSC components have been evaluated, and it has been 
dctermined that the changes are clearly beneficial, the critical functions of the D SC will not be adversely impacted, and that 
an accident or malfunction of a different type than any evaluated previously in the SAR is not created by the changes. The 
DSC modifications do not reduce the margin of safety as defined in the basis for any ISFSI Technical Specification. The 
DSC modifications do not involve a change in DSC loading operations, and do not adversely impact DSC confinement 
integrity, shielding features, criticality control, or fuel retricvability, and therefore, will not result in any increase in 
occupational dose. Finally, this activity docs not involve an Unreviewed Environmental Impact. 
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Proposed Activity: 

The proposed activity consists of making changes to the ISFSI USAR [Ref. I]. The changes are based on 
revision to Calculation CA04132 [Ref. 2], which was prepared to evaluate the impact of alternate 
configurations of clip angle attachments employed in the internal basket assembly of Dry Shielded 
Canisters (DSCs) ROOI through R007, and ROlO through ROI7. (The balance of DSCs ROOI through 
R024 were evaluated in revision 0 of the calculation, and were the subject ofSE00133 [Ref. 6]). The 
subject DSCs are already loaded with fuel assemblies, and are not available for direct measurement of 
clip angle attachments. 

This proposed activity addresses only the DSCs listed above. DSCs R025 and beyond are not affected by 
this activity due to their new design configuration. 

Clip angle attachment arrangements for the subject assemblies are documented in Reference 3, and 
consist of the following unanalyzed configurations: 

• DSCs ROOI and R002 utilize tab style clips, in lieu of using clip angles, which were cut from the 
guide sleeve walls. 

• DSCs R003, R004, and R005 have no QA documentation available for the clip angle size 
measurement. 

• DSC ROlO utilizes clip angles that are 0.59 inch wide, as opposed to the 0.56 inch that was analyzed 
previously in revision 0 of Calculation CA04132. 

• DSCs R006, R007, and RO 11 through RO 17 utilize clip angles with a maximum documented size of 
0.56 inch, which was previously analyzed and found to be acceptable. 

Appendix L of Reference 2 analyzes the previously unanalyzed configurations. It evaluates the tab style 
clips of ROO I and R002, and a clip angle with a maximum size of 0.625 inch, which is slightly larger than 
the nominal clip angle size of 0.5 inch plus the maximum tolerance of 0.12 inch [Ref. 4]. This size 
should envelop clip angle sizes ofDSCs R003, R004, R005, and ROlO, as evident from the tolerances 
allowed in their design. . 

The changes being made to the ISFSI USAR consist of the following: 

I. Section 8.2.5.2 is being revised to add a note referring to the revised calculation. 

2. Tables 8.2-6 and 8.2-10 are being revised to incorporate the new stress values. 

3. Section 8.4 is being revised to update Reference 8.23. 

Background 

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant 
(CCNPP) stores DSCs, each of which hold twenty-four old spent fuel assemblies. Each DSC contains an 
internal basket assembly, which includes twenty-four stainless steel guide sleeves (one for each spent fuel 
assembly), nine perforated carbon or stainless steel spacer discs, and four stainless steel support rods. 
The nine spacer discs are spaced out along the length of the DSC at locations that approximately coincide 
with the spent fuel assembly's eight spacer grids and single lower retention grid. The spacer discs are not 
structurally attached to the DSC shell walls or inner cover plates. The guide sleeves traverse the length of 
the DSC cavity through openings in the nine spacer discs. The support rods are used to maintain the 
spacer disc locations. The support rods traverse the length of the DSC cavity through the nine spacer 
discs, and are structurally welded to the spacer discs. The guide sleeves are attached only to the bottom 
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spacer disc by four metal clips each, which are welded to the guide sleeves and the bottom side of the 
bottom spacer disc. These metal clips are the subject of this evaluation. The purpose of the clips is to 
restrain the guide sleeves, which house the fuel assembly, during DSC transport, and during loading and 
unloading operations. The clip angle attachments also counteract withdrawal forces in the event of a 
stuck fuel assembly. 

Metal clips for DSCs R008, R009, and ROl8 through R024 were evaluated earlier in revision 0 of 
Reference 2, and Reference 6. The evaluation was based on a maximum clip angle size ofO.56-inch 
(both width and each of the sides). It was determined that, in a vertical top-end drop, the clips would 
break at a deceleration of 58g (worst case). The clip angles would flatten out before yielding, and would 
thus pinch the guide sleeves and the fuel assemblies. The fuel assemblies would still be retrievable intact, 
but would require a pull of300 lbs. in addition to their weight. 

The behavior of clip angles after a vertical drop of the DSC was determined through a test [Ref. 7]. The 
test verified that the clip angles bend and pinch the guide sleeves and fuel assemblies. The additional pull 
needed to retrieve a fuel assembly was determined to be 100 lbs. Therefore, the calculated value of the 
pull force is conservative. 

New Analysis 

The tab style clips and larger size clip angles analyzed might not break at the previously analyzed 
deceleration of 58g. Conservatively, it was assumed that they would not break even up to the licensing 
basis deceleration of75g. This would exert higher loads on the internal basket assembly components. In 
addition, the larger size clips would result in a deeper pinching of the fuel assemblies. The behavior of 
the tab style clips under drop conditions was also analyzed separately. 

It was determined for a vertical top-end drop, with the larger size clip angles, that the stresses developed 
in spacer discs, support rods, and the welds between them would increase but would remain below the 
allowable values. The fuel assemblies would be pinched deeper, but the fuel rods would not be affected 
because they are not located in the area where the pinching would occur. The fuel assemblies would 
remain retrievable intact, with the additional pull needed to be at 297.6 lbs. 

(Note: The additional pull needed to retrieve a fuel assembly was determined to be smaller with a larger 
clip angle size. This is due to the larger cantilever effect that the longer clip angle offered to the force 
required to bend it back. It would appear then that the conservative assumption on clip angle size would 
be to make it the smallest necessary to cause pinching. Therefore, the most conservative clip angle size 
would be equal to the minimum gap between the guide sleeve and the fuel assembly, which is 0.26 inch 
(1/2 of 0.521) [Ref. 10]. For this clip angle size the additional pull needed to retrieve a fuel assembly is 
determined by ratioing to be 311.1 lbs.) 

The maximum weight of a spent fuel assembly under water is 1188 Ibs. [Ref. IS] . Therefore the total 
maximum force required to pull out the pinched assembly will be (1188+311.1) 1499.llbs. Per 
Reference 13, the Fuel Handling Machine overload setpoint is 1400 Ibs., which will not be sufficient to 
retrieve the heaviest pinched assembly. However, the 1400 Ibs. setpoint is based on the maximum safe 
force that could be applied to fuel assembly spacer grids. In case of a pinched assembly within a guide 
sleeve, no load will be applied to the spacer grids. Per Reference 16, the limiting force in this case could 
be as high as 3000 lbs., but should be applied in increments of 500 lbs. as necessary. Therefore, even 
though the Fuel Handling Machine setpoint may be exceeded, the machine can be cranked manually to 
retrieve the pinched assembly. -(Pfssgdure 01 2~A [R:eK 17] needS to be t=evised t;g iASSFfJefftte 3teps ~ ~ 
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The tab type clip angle arrangement was also analyzed for a vertical drop load of75g. The tab failure 
mechanism was bulging of the tabs inwards towards the fuel assemblies. The amount of bulging was 
calculated to be om inch, which is less than the gap size of 0.26 inch. Therefore, no fuel assembly 
pinching would occur. The stresses developed in the inner basket assembly components were also 
calculated to be within the allowables. 

Reason for Activity: 

This activity is being carried out in part to resolve Issue Report IR3-005-206 [Ref. 5] . The Issue Report 
was written to address the alternate clip angle arrangements found in DSCs ROO I through R007, and 
ROlO through ROI7, as described above. 

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not 
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of 
intact fuel assemblies is not assured or that fuel rod integrity is compromised. 

Technical Specifications Section 2.3, "Transfer Cask", states that the transfer cask lifting height, with a 
non-single-failure-proof lifting device, shall not exceed 80 inches. The Technical Specification also 
states that for drops greater than IS inches the DSC will be returned to the spent fuel pool and be visually 
inspected. Therefore, retrievability of fuel from the DSC needs to be demonstrated. 

Function(s) of affected SSC: 

The affected systems, structures and components (SSCs) are DSCs ROO I through R007 and RO 10 
through ROl7, and spent fuel assemblies. The DSCs consist of the outer canister and the internal basket 
assembly, which are classified as important-to-safety per lO CFR 72. The sub-components of the internal 
basket assemblies include the Spacer Discs, Support Rods, Guide Sleeves, and clip angle attachments. 
Changes in the clip angle attachments impact only the internal basket assembly, and not the outer canister 
of the DSC, because none ofthe internal basket assembly components are structurally attached to the 
outer canister. 

The DSC provides containment, shielding, criticality control, configuration control related to fuel 
retrievability, structural support, and thermal safety functions during loading operations, transfer 
operations, and storage. It is designed to remain intact under all accident conditions identified in the 
ISFSI USAR with no loss of function. Specific design functions of the DSC include the following: 

I. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to 
prevent the dispersion of particulate or gaseous radionuclides from the fuel, and to maintain an inert 
atmosphere of helium around the fuel. The primary function of the DSC is to provide confinement of 
the spent nuclear fuel. This is achieved by the stainless steel shell and two inner cover plates (top and 
bottom ends) which are welded to the shell assembly. There are also outer cover plates (top and 
bottom) to further assure containment integrity. The DCS confinement boundary also is designed to 
retain helium cover gas inside the DSC in order to prevent corrosion of the fuel cladding and 
formation of expansive oxides in the fuel itself during storage. The confinement function is achieved 
by the outer canister portion of the DSC only, and hence is not affected by changes in the clip angle 
attachments. 

2. Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying, 
and interim storage operations. This is accomplished by a combination of mechanical separation of 
the fuel assemblies by the internal basket assembly and neutron absorption in the steel guide sleeve 
material. 
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3. Fuel Support and Configuration Control- The DSC internal basket assembly provides support for the 
spent fuel assemblies during normal operations. The DSC also provides configuration control related 
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case 
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket 
Assembly or the DSC shell to such a degree that retrieval of intact fuel assemblies is not assured. 
The structural characteristics ofthe Transfer Cask (TC) and the DSC limit the deceleration loads on 
the fuel assemblies so that their integrity is assured in the worst-case drop accident. 

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma 
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of 
the canister during drying and sealing operations and at the bottom for minimizing dose rates during 
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. The 
shielding function is achieved by the outer canister portion of the DSC only, and hence is not affected 
by changes in the clip angle attachments. 

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and 
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains 
the helium cover gas, which is required for corrosion control. This cover gas improves the thermal 
performance of the DSC. The decay heat removal function is achieved by the outer canister portion 
of the DSC only, and hence is not affected by changes in the clip angle attachments. 

Internal Basket Assembly - The functions of the internal basket assembly structures, systems and 
components are as follows: 

I. Guide Sleeves - The guide sleeves establish storage compartments for 24 spent fuel assemblies 
within the DSC. The tops of the guide sleeves are flared to assist fuel handling operators in guiding 
the spent fuel assemblies into the sleeves. The guide sleeves are suspended approximately 1/2 inch by 
the clip angle attachments. This allows for DSC blowdown and drying via the DSC siphon port. 

2. Spacer Discs - The spacer discs work together with the guide sleeves to maintain geometric 
separation ofthe fuel assemblies. The spacer discs support the weight of the guide sleeves, support 
rods and the spent nuclear fuel when the DSC is in a horizontal orientation. 

3. Clip Angle Attachments (Angles 1 Tabs) - The DSC internal basket assembly includes metal clip 
angle attachments or tab style clips, which are welded to the guide sleeves and the bottom spacer 
disc. The clips are designed as a fabrication convenience to restrain the guide sleeves during 
unloaded DSC transport, and during loading and unloading operations (fuel assembly insertion 1 
extraction). The clip angle attachments also counteract withdrawal forces in the event of a stuck fuel 
assembly. 

4. Support Rods - The support rods maintain the spacer disk location along the length of the DSC. 
They carry the weight of the guide sleeves, the clip angle attachments, and the spacer discs when the 
DSC is in a vertical orientation. 

5. Fuel Assembly - The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube 
sleeves, 8 fuel rod spacer grids, upper and lower end fittings, lower retention grid, and a hold-down 
device. The guide tubes, spacer grids, and end fittings form the structural frame ofthe assembly. 
The fuel rod spacer grids maintain the fuel rod pitch over the length of the assembly. The grid 
provides positive side restraint to the fuel rod but only frictional restraint axially. The spacer grids 
are the widest part on a fuel assembly. The four outer guide tubes are mechanically attached to the 
end fittings and the spacer grids are welded to all five guide tubes. The upper end fitting attaches to 
the guide tubes to serve as an aligning and lifting device for each fuel assembly. The resistance force 
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is developed by the pinching of the guide sleeve on the lower end fitting. The force to overcome the 
resistance is transmitted from the upper end fitting through the guide tubes and then to the lower end 
fitting. No stress is applied to the fuel rods and therefore, pinching ofthe fuel assembly will not 
cause rupture of the fuel cladding. 

ISFSI USAR Revision No.: 8 

ISFSI USAR Sections Reviewed: 

The main chapters reviewed were 3, 4, 5, 7, and 8. The key Sections reviewed are listed as 
follows: 

3.3.4.1 
4.2.1.2 
4.2.3.2 
4.7.3 
5.1.1.2 
5.1.1.9 
8.1.1.2 
8.1.1.3 
8.2.3.2 
8.2.5 
8.2.12 

Table 3.6-3 
Table 8.\-3 
Table 8.\-4 
Table 8.2-1 
Table 8.2-6 
Table 8.2-8 

Table 8.2-9 

Table 8.2-10 

Appendix A 
Appendix A 

Control Methods for Prevention of Criticality 
Dry Shielded Canister (Structural Specifications) 
Dry Shielded Canister Description 
Individual Unit Description 
Fuel Loading 
Removal of Fuel from the Dry Shielded Canister 
Dry Shielded Canister Analysis 
Dry Shielded Canister Internal Basket Analysis 
Accident Analysis 
Cask Drop 
Load Combinations 

Summary of Design Criteria for Accident Conditions 
Maximum Dry Shielded Canister Stresses for Normal Loads 
Maximum Dry Shielded Canister Stresses for Off-Normal Loads 
NUHOMS-24P Accident Loading Identification 
Maximum Dry Shielded Canister Stresses for Drop Accident Loads 
Dry Shielded Canister Enveloping Load Combination Results for 
Normal and Off-Normal Loads 
Dry Shielded Canister Enveloping Load Combination Results for 
Accident Loads, ASME Service Level C 
Dry Shielded Canister Enveloping Load Combination Results for 
Accident Loads, ASME Service Level D 

Q: 3.0-2, Load Combination and Design Criteria 
Q: BGEOO1.0203 and Computer Run BPLRWZ, Spacer Disk Analysis 

Tech Spec Bases AmendmentlRev No.: 2 

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to 
Materials License No. SNM-250S, Amendment 2, June 30, 2000 

Tech Spec Bases Reviewed: 
2.3 Transfer Cask (TC) 
3/4.1 Fuel to be Stored at ISFSI 
5.0 Design Features 
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Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of 
equipment important to safety previously evaluated in the SAR is not increased. 

o YES ~ NO May the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in the SAR be increased? 

Probability of Malfunction: 

The proposed activity consists of evaluating alternate clip angle attachments found in DSCs ROO I 
through R007, and RO I 0 through RO 17, and revising the stress values applicable to these arrangements. 
The alternate clip angle attachments consist of clip angles that are larger than those previously analyzed, 
or tab style attachments that were cut from the guide sleeve walls. The SSCs affected by this activity 
consist of DSCs and spent fuel assemblies. In the DSCs, the affected sub-components consist of those 
that belong to the internal. basket assembly, namely the guide sleeves, spacer discs, support rods and the 
clip angle attachment themselves. 

The alternate clip angle arrangements were analyzed for drop accident at the licensing basis value of75g. 
The larger clip angles caused pinching of the fuel assemblies, and led to larger stresses in the internal 
basket assembly sub-components. The pinching was found not to impact the fuel rods, because the 
pinching would occur at the bottom grid, below where the fuel rods are located. Further, the pull force 
required to retrieve the fuel assemblies was found to be such that the fuel handling machine would be 
able to handle it within its operating setpoint. The stress values in the spacer discs and the support rods 
were found to remain within the code allowables. Analysis of neither the tab style clip angle attachments 
showed that neither pinching of the fuel assemblies occurred nor the stresses increased. 

Therefore, the probability of malfunction of equipment important to safety will not be increased. 

o YES ~ NO May the consequences of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Consequences of Malfunction: 

The proposed activity will not lead to breaching of the DSC barrier, or the loss of shielding, so that 
consequences of malfunction of equipment important to safety, namely the radiation dose to operators or 
radiation releases from ISFSI will not increase. 

USAR Section 3.3 .4.1 states that criticality control is assured by the physical properties and history of the 
fuel, mechanical control ofthe assembly locations in the DSC basket, neutron absorption of the materials 
of the basket, Calvert Cliffs administrative controls over fuel identification and handling, and the 
presence of soluble boron in the fuel pool for wet operations. USAR Section 3.3.4.1 concludes that in the 
event of a cask end drop, introduction of a moderator would be necessary to cause a criticality concern. A 
loss ofDSC structural integrity would be necessary to allow the introduction of a moderator. Analysis 
has determined that tabs and nominal and larger size clip angles will not affect DSC structural integrity. 
Therefore, this activity will not affect criticality control. 
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o YES 1:8] NO May the probability of occurrence of an accident previously evaluated in 
the SAR be increased? 

Probability of Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They 
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air 
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the 
cask drop accident and earthquake incidents are impacted by this activity. The earthquake scenario is 
bounded by the cask drop accident, as the acceleration postulated in a design basis earthquake is 1.5g, 
which is much smaller than the acceleration in the drop accident of 75g. However, the probability of 
occurrence of cask drop, or any other accident is not increased by the use of alternate clip angle 
attachments. 

There is no change to the design or operation of the NUHOMS system caused by this activity. This 
activity does notmodify the external configuration of the DSC envelope. The interface between the DSC 
and the HSM during ISFSI operations and interim storage of the DSC remains unaffected. Therefore, the 
probability of occurrence of an accident involving loss of HSM air outlet shielding, or blockage of HSM 
air inlets and outlets will not increase. 

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with 
blockage of the HSM vents. As stated above, the probability of occurrence of an accident involving 
blockage ofHSM air inlets and outlets will not increase due to this activity. The compression of the fuel 
assembly occurs at the lower end fitting. The lower retention grid, which houses the fuel rods next to the 
lower end fitting, is smaller than the lower end fitting. Therefore, the fuel cladding is not impacted and 
fuel rod integrity is maintained. 

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are 
no credible events that would initiate this type of accident. As stated in the preceding paragraphs, the 
probability of an accident that would lead to cladding failure is not increased by this activity. This 
activity does not affect the design ofthe DSC pressure boundary and therefore does not increase the 
probability of DSC leakage. 

o YES 1:8] NO May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: 

The proposed activity, namely analysis and validation of as-built clip angle configurations, will impact 
the cask drop accident and earthquake incident, as stated above. 

The consequences of the cask drop accident with the as-built clip angle configuration were evaluated in 
Appendix L of Reference 2. The impact on critical safety functions is discussed below. The critical 
functions affected will be configuration and criticality controls, and confinement. Other critical functions 
such as shielding and thermal safety are not affected by the clip angle configuration. 
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Criticality Control: The structural integrity of the fuel assembly was evaluated in Reference 9. The 
deceleration value used for a drop was 75g, which covers the deceleration imposed on the fuel assembly 
because of the alternate clip angle configuration. The fuel integrity evaluation is the subject of another 
safety evaluation, SEOOl54 [Ref. 18]. 

Configuration Control: Configuration of fuel assemblies within the DSC needs to be maintained such that 
the assemblies remain retrievable. The larger size clip angles would bend and pinch the fuel assembly, in 
the event of a cask top drop accident. It would cause an increase in the extraction force needed to retrieve 
the fuel assembly. The Fuel Handling Machine is capable of exerting the extra force, although its 
setpoint would have to be exceeded per the procedure. With the tab style clips, a gap would remain 
between the guide sleeve and the fuel assembly after a cask drop accident, and hence the fuel assembly 
retrievability is not affected. 

Confinement: The larger size clip angles are anticipated to bend and pinch the fuel assembly at the lower 
end fitting. The pinching, therefore, will not cause rupture of the fuel cladding. Therefore, the fuel rods 
would not be damaged, and the radioactive fission products would remain confined. 

Shielding: The DSC Internal Basket Assembly is not credited with augmenting the radiation shielding 
properties of the DSC, and there is no direct interface between the Internal Basket Assembly 
Components, and the DSC shielding materials. Therefore, there is no impact on the DSC shielding due to 
this activity. 

Thermal Control: The parameters affecting the thermal analysis, such as heat generation or transfer 
capabilities are not impacted by the proposed activity. Therefore, there is no impact on the DSC thermal 
control due to this activity. 

2. The possibility for an accident or malfunction of a different type than any evaluated 
previously in the SAR is not created. 

o YES [gI NO May the possibility of a malfunction of a different type than any 
previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The proposed activity examines the malfunction of DSC clip angle attachments following a vertical drop. 
The malfunction consists of bending ofthe clips, leading to the pinching of the fuel assemblies as 
discussed earlier. This malfunction was addressed in Revision 8 of the USAR, and safety evaluation 
SE00133 [Ref. 6] . The difference in this activity is that the clips are assumed not to break up to 75g, 
whereas the earlier evaluation established that the clips would fail at about 58g. This difference, 
however, does not cause a different type of malfunction. The clip angles/tabs bend or deform so as to 
close the gap between the guide sleeves and the spent fuel assemblies. The clip angles pinch the fuel 
assemblies at the bottom grid location. Fuel rods are not damaged, however, because they are not located 
there. 

The other impacted SSCs, namely the spacer discs and support rods continue to function as per their 
design. They continue to provide the structural support to maintain the fuel assembly configuration 
within the DSC, and keep the fuel assemblies retrievable. The possibility of a malfunction of a different 
type than any previously evaluated is not created. 
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o YES [gJ NO May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and 
have been discussed previously. Reanalysis of the clips' interaction with the guide sleeve showed slight 
increases in the stress level in the DSC during a top drop accident. However, since there is no change to 
the design or operation of the NUHOMS system caused by this activity, the possibility of an accident of a 
different type than any previously evaluated in the SAR will not be created. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

o YES [gJ NO Will the margin of safety as defined in the basis for any Technical 
Specification be reduced? 

Tech Spec Bases: 2.3 

Discussiou of why the margin of safety is not reduced: 

Technical Specification Section 2.3, "Transfer Cask", states that the transfer cask lifting height with a 
non-single-failure-prooflifting device shall not exceed 80 inches, since analyses performed for the DSC 
and transfer cask confirm that drops of 80 inches could be sustained without unacceptable damage or 
without decreasing margins of safety. In addition, the technical specification also states that for drops 
greater than 15 inches the DSC will be returned to the spent fuel pool and be visually inspected, therefore, 
requiring retrievability of fuel from the DSC for any drop. 

Analysis has demonstrated that the clip angles will deform during a top drop accident and cause the guide 
sleeve to become deformed, reducing the gap between the guide sleeve and the fuel assembly to the point 
that the guide sleeve pinches the fuel assembly lower end fitting. However, the extraction force 
calculated to retrieve the fuel assembly is within the capacity of the spent fuel handling equipment, 
therefore, fuel retrievability can still be assured. 

The compression of the guide sleeve on the fuel occurs on the lower end fitting and does not come in 
contact with the fuel rods, therefore, fuel cladding is unaffected. Stresses to pull the fuel assembly are 
transmitted through the fuel assembly structure and not the fuel rods. 

The results of Calculation CA04132 for the tab style clips showed stresses that are below the allowables. 
Also, a gap remained between the guide sleeve and the fuel assembly. Therefore, no pinched condition 
exists between the fuel assembly and the guide sleeve during a top drop accident in DSCs with tab style 
clips. 

The margin of safety is the difference between the appropriate allowable stress value and the material 
equivalent failure stress. Reference 2 concluded that the computed stress levels are below the allowable 
stress. The analysis demonstrated that there would be no unacceptable damage to the DSC. 
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Therefore, since the fuel assembly can still be retrieved after a top drop accident, computed stresses 
remain below the allowables, and there is no impact to the integrity of the fuel rods, the margin of safety 
is not reduced. 

Complete for 72A8: 

o YES [gj NO Will the proposed activity involve a significant increase in occupational 
dose? 

A significant increase in occupational dose: 

The radiation protection design and operation of the NUHOMS-24P dry cask storage system is not 
changed by this proposed activity. The reanalysis of the clips in the DSC Internal Basket Assembly does 
not reduce the integrity of the confinement boundary, and the radioactive shielding elements (i.e., the 
shield plugs) are not affected. Retrievability of fuel following a drop is still assured. The larger size clip 
angles would pinch the fuel assembly, but the fuel rods would not be damaged. Occupational dose 
associated with post DSC accident recovery is not addressed in the Calvert Cliffs ISFSI USAR. Because 
none of these attributes are changed, the occupational doses summarized in USAR Table 7 A-I are not 
affected by this activity. Therefore, no occupational doses are increased. 

o YES [gj NO Will the proposed activity involve a significant un reviewed 
environmental impact? 

A significant unreviewed environmental impact: 

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions are not 
reduced by this activity. The DSCs containing the tabs and clip angles, both nominal and larger, have 
been evaluated to ensure stresses will remain within allowable limits under the most severe postulated 
drop accident conditions. 

This activity does not affect any area of the plant site previously undisturbed for the ISFSI, and does not 
cause any reason for revision to the ISFSI Updated Environmental Report. This activity does not affect 
the environmental conditions associated with the ISFSI. Therefore, this activity does not involve an 
unreviewed environmental impact. 
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Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, in order to 
account for the impact of alternate configurations of clip angle attachments. The alternate configurations 
were employed in Dry Shielded Canisters (DSCs) ROOI through R007, and ROIO through ROI7. These 
configurations consisted of tab style clips that were cut from the guide sleeve walls (in lieu of clip 
angles), and clip angles of sizes larger than those previously analyzed. 

The changes being made to the ISFSI USAR consist of providing reference to the new analysis, and 
incorporating its results. 

Reason for Activity: This activity is being carried out in part to address the alternate clip angle 
attachments found in DSCs, as described above in the Proposed Activity. 

One of the functions of the clip angle attachment is to break on a vertical top-end cask drop to prevent 
overstressing of internal basket of the DSCs. The concern with the alternate clip angle attachment 
arrangements is that the attachments may not break at the deceleration value previously determined, 
thereby transmitting larger loads to the DSC components. In addition, the larger size clips would result in 
a deeper pinching of the fuel assemblies, which may affect the fuel assembly retrievability. 

Technical Specification Section 2.3, "Transfer Cask", states that the transfer cask lifting height with a 
non-single-failure-proof lifting device shall not exceed 80 inches. The technical specification also states 
that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually 
inspected. Therefore, retrievability of fuel from the DSC following a drop needs to be demonstrated 

Activity Summary: A new analysis was performed assuming that the clip angle attachments would not 
break up to the licensing basis deceleration of75g. This would exert higher loads on the internal basket 
assembly components. The behavior of the tab style clips under drop conditions was also analyzed 
separately. 

It was determined for a vertical top-end drop that, with the larger size clip angles the stresses developed 
in spacer discs, support rods, and the welds between them would increase but would remain below the 
allowable values. The fuel assemblies would be pinched deeper, but the fuel rods would not be affected 
because they are not located in the area where the pinching would occur, namely the lower end fitting. 
The fuel assemblies intact retrievable would require an additional pull force of approximately 300 Ibs., 
which the Fuel Handling Machine is capable of exerting. 

The tab type clip arrangement was also analyzed for a vertical top-end drop load of75g. The tab failure 
mechanism was bulging of the tabs inwards towards the fuel assemblies. The amount of bulging was 
calculated to be less than the gap between the guide sleeve and the fuel assembly. Therefore, no fuel 
assembly pinching would occur. The stresses developed in the inner basket assembly components were 
also calculated to be within the allowables. 

USQ Determination: This activity was evaluated against the criteria of IOCFR72.48(a)(2), such as the 
probability of OCcurrence or the consequences of an accident or the malfunction of equipment important 
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ). 
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Proposed Activity: 

The proposed activity consists of making changes to the ISFSI USAR [Refs. I and 2]. The changes are 
based on Calculation CA04132 [Ref. 3], which was prepared, in part, to evaluate the misalignment of 
some of the fuel assembly spacer grids in relation to the spacer discs provided within the Dry Shielded 
Canisters (DSCs) ROOI through R024. The USAR Section 1.3.1.1 states that the DSC spacer disks are 
"at intervals corresponding to the fuel assembly spacer grids". This was found not to be the case for a 
few of the spacer grids of fuel assemblies from batches 112 DIEIF/G/H, lJ, 2A, 2B and 2C. 

Misalignment was found in fuel assembly lower end fittings (LEFs) and the DSC bottom spacer discs; 
and in fuel assembly eighth zircaIloy grids and the DSC eighth spacer discs. The worst case 
misalignment consisted of 

• the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower than the bottom 
surface of the bottom spacer disc, and 

• the bottom of eighth zircaIloy grid being 1.1017 inches lower than the DSC eighth spacer disc. 

Section 4.7 of Reference 3 evaluated the consequences of misalignment of grids. Horizontal drop of the 
transfer cask (TC) was considered a limiting case because ofthe geometry. Because of misalignment, the 
most vulnerable DSC component would be the guide sleeve. 

The changes being made to the ISFSI UFSAR consist of revisions to Sections 1.3 .1.1 and 8.2.5.2 to add 
statements regarding the misalignment of grids of fuel assemblies and DSCs, and its analysis. 

Stress values reported in Tables 8.2-6 and 8.2-10 envelope the stresses from misalignment configuration, 
therefore no chan ges are necessary. 

Background 

The Independent Spent Fuel Storage InstaIlation (ISFSI) at the Calvert Cliffs Nuclear Power Plant 
(CCNPP) stores DSCs, each of which hold twenty-four old spent fuel assemblies. Each DSC contains an 
internal basket assembly, which includes twenty-four stainless steel guide sleeves (one for each spent fuel 
assembly), nine perforated carbon or stainless steel spacer discs, and four stainless steel support rods. 
The nine spacer discs are spaced out along the length of the DSC at locations that approximately coincide 
with the spent fuel assembly's eight spacer grids and single lower retention grid. The spacer discs are not 
structuraIly attached to the DSC sheIl walls or inner cover plates. The guide sleeves traverse the length of 
the DSC cavity through openings in the nine spacer discs. The support rods are used to maintain the 
spacer disc locations. The support rods traverse the length of the DSC cavity through the nine spacer 
discs, and are structuraIly welded to the spacer discs. The guide sleeves are attached only to the bottom 
support disc. 

The DSC spacer discs, which are spaced so as to coincide with the fuel assembly's spacer grid plates, 
serve to provide rigid supports to the fuel assembly. When the DSC is in the horizontal position, the fuel 
assembly load is transferred through the spacer grid plates to the spacer discs. If the grid plates and the 
spacer discs are not properly aligned, then the grid plate that is offset from its respective spacer disc 
transfers the fuel load to the guide sleeve along its span between spacer discs. The guide sleeve, which is 
made of relatively thin stainless steel plate, will be subjected to the fuel assembly weight and horizontal 
drop loads. This leads to the concerns that the guide sleeve could get badly deformed or tear. In such an 
instance, the fuel rods would have a long improperly supported span and could get damaged. Also, the 
deformation of guide sleeve could hinder the fuel assembly retrievability. 
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Fuel assembly structural integrity evaluation was performed in Reference 5 with a conservative 
assumption, and is the subject of a separate safety evaluation. The horizontal drop evaluation was 
performed assuming that the guide sleeves were rigid. This is a conservative assumption when evaluating 
the spacer grids, which rest directly upon the guide sleeves, and other components of the fuel assembly. 
Any deformation of the guide sleeve due to grid misalignment will tend to soften the impact of the drop 
on the fuel assembly components. Therefore, the evaluation of structural integrity of the fuel assembly 
itself [Ref. 5] is not adversely impacted by the misaligrunent of spacer grids and spacer discs. 

New Analysis 

A new analysis (Section 4.7 of Reference 3) was performed to determine the impacts of misalignment of 
spacer discs with the spacer grid plates of the as-built fuel assemblies. The analysis focused on the guide 
sleeves, which are the vulnerable components, and the horizontal drop scenario, which would be the 
accident scenario with the most impact on the misaligned grids. 

The guide sleeves are constructed of stainless metal plates bent into a sleeve with a square cross-section, 
and stitch-welded along one edge. The welds are 2 inches long at 6 inches center-to-center distance. The 
worst scenario was modeled in the analysis, which consisted of applying load to the non-welded span of 
the sleeve. The geometry analyzed covers the offsets at the LEF or the eighth zircalloy grid. The 
analysis was performed for the acceleration loads of 19, 31g, and 75g. 

It was concluded that the maximum deflection in the guide sleeve would be 0.271 inch, and the stresses 
generated in the sleeve would be larger, but still bounded by the stresses from the vertical drop scenario. 
The stresses would not be enough to cause any tearing of the sleeve material. Since the sleeve would not 
tear, fuel assemblies would remain retrievable. 

The impact of the deformed sleeve would be on the inconel retention grid, inconel perimeter skirt/spacer 
grid, or the inconel perimeter skirt, depending upon the amount of offset in the alignment, but not on the 
fuel rods [Ref. 4] . Therefore, the fuel rods would not be damaged by the guide sleeve. 

Reason for Activity: 

This activity is being carried out in part to resolve Issue Reports IR3-007-609 and IR3-007-611 [Refs. 6 
and 7] . The Issue Reports were written to address the misalignment of spacer discs and fuel assembly 
spacer grids. Spacer grid locations in fuel assemblies from batches 1/2D, 1I2E, 1I2F, 1I2G, 1I2H, 1J,2A, 
2B, and 2C were found not to coincide with the corresponding DSC spacer disc locations. The worst case 
misalignments consisted of the following: 

• the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower than the bottom 
surface of the bottom spacer disc, and 

• the bottom of eighth zircalloy grid being 1.1017 inches lower than the DSC eighth spacer disc. 

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not 
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of 
intact fuel assemblies is not assured or that fuel rod integrity is compromised. 

Technical Specification section 2.3, "Transfer Cask", states that the transfer cask lifting height with a 
non-single-failure-proof lifting device shall not exceed 80 inches. The technical specification also states 
that for drops greater than IS inches the DSC will be returned to the spent fuel pool and be visually 
inspected. Therefore, retrievability of fuel from the DSC needs to be assured. 
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Function(s) of affected SSC: 

The affected systems, structures and components (SSCs) are DSCs and spent fuel assemblies. The DSCs 
consist of the outer canister and the internal basket assembly, which are classified as important-to-safety 
per 10 CFR 72. The subcomponents of the internal basket assemblies include the Spacer Discs, Support 
Rods, Guide Sleeves, and clip attachments. The spacer discs are spaced so as to coincide with the fuel 
assembly spacer grids. 

The DSC provides contairunent, shielding, criticality control, configuration control related to fuel 
retrievability, structural support, and thennal safety functions during loading operations, transfer 
operations, and storage. It is designed to remain intact under all accident conditions identified in the 
ISFSI USAR with no loss of function. Specific design functions of the DSC include the following: 

I . Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to 
prevent the dispersion of particulate or gaseous radionuclides from the fuel, and to maintain a barrier 
of helium around the fuel. The primary function of the DSC is to provide confinement of the spent 
nuclear fuel. This is achieved by the stainless steel shell and two inner cover plates (top and bottom 
ends) which are welded to the shell assembly. There are also outer cover plates (top and bottom) to .. . 
further assure containment integrity. The DCS confinement boundary also is designed to retain 
helium cover gas inside the DSC in order to prevent corrosion of the fuel cladding and fonnation of 
expansive oxides in the fuel itself during storage. The confinement function is achieved by the outer 
canister portion of the DSC only, and hence is not affected by grid misaligrunent. 

2. Criticality Control- The DSC design provides for sub-criticality during the wet loading, DSC drying, 
and interim storage operations. This is accomplished by a combination of mechanical separation of 
the fuel assemblies by the internal basket assembly and neutron absorption in the steel guide sleeve 
material. 

3. Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the 
spent fuel assemblies during nonnal operations. The DSC also provides configuration control related 
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case 
postulated accidents, including a cask drop, will not result in defonnation of the Internal Basket 
Assembly or the DSC shell to such a degree that retrieval of intact fuel assemblies is not assured. 
The structural characteristics of the Transfer Cask (TC) and the DSC limit the deceleration loads on 
the fuel assemblies so that their integrity is assured in the worst-case drop accident. 

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma 
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of 
the canister during drying and sealing operations and at the bottom for minimizing dose rates during 
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. The 
shielding function is achieved by the outer canister portion of the DSC only, and hence is not affected 
by grid misalignment. 

5. Thennal- Decay heat is removed by thennal radiation and conduction from the DSC to the TC, and 
by thennal radiation and conduction and convection from the DSC to the HSM. The DSC maintains 
the helium cover gas, which is required for corrosion control. This cover gas improves the thennal 
perfonnance of the DSC. The decay heat removal function is achieved by the outer canister portion 
of the DSC only, and hence is not affected by grid misaligrunent. 
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Internal Basket Assembly - The functions of the internal basket assembly structures, systems and 
components are as follows: 

I. Guide Sleeves - The guide sleeves establish storage compartments for 24 spent fuel assemblies 
within the DSC. The tops of the guide sleeves are flared to assist fuel handling operators in guiding 
the spent fuel assemblies into the sleeves. The guide sleeves are suspended approximately 112 inch by 
the clip attachments. This allows for DSC blowdown and drying via the DSC siphon port. 

2. Spacer Discs - The spacer discs work together with the guide sleeves to maintain geometric 
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support 
rods and the spent nuclear fuel when the DSC is in a horizontal orientation. Because the spacer disc 
locations coincide with the fuel assembly spacer grids, for the most part, the guide sleeve by itself 
does not support the fuel assembly load. 

3. Clip Attachments (Angles / Tabs) - The DSC internal basket assembly includes metal clip angle 
attachments or tab style clips, which are welded to the guide sleeves and the bottom spacer disc. The 
clips are designed as a fabrication convenience to restrain the guide sleeves during unloaded DSC 
transport, and during loading and unloading operations (fuel assembly insertion / extraction). The 
clip attachments also counteract withdrawal forces in the event of a stuck fuel assembly. 

4. Support Rods - The support rods maintain the spacer disk location along the length of the DSC. 
They carry the weight of the guide sleeves, the clip angle attachments, and the spacer discs when the 
DSC is in a vertical orientation. 

5. Fuel Assembly - The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube 
sleeves, 8 fuel rod spacer grids, upper and lower end fittings, lower retention grid, and a hold-down 
device. The guide tubes, spacer grids, and end fittings form the structural frame of the assembly. 
The fuel rod spacer grids maintain the fuel rod pitch over the length of the assembly. The grid 
provides positive side restraint to the fuel rod but only frictional restraint axially. The spacer grids 
are the widest part on a fuel assembly. The four outer guide tubes are mechanically attached to the 
end fittings and the spacer grids are welded to all five guide tubes. The upper end fitting attaches to 
the guide tubes to serve as an aligning and lifting device for each fuel assembly. The spacer grids are 
the widest parts of the fuel assembly, and as such they come in contact with and transfer fuel 
assembly load to the guide sleeve. 
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SAR Revision No.: 8 

SAR Sections Reviewed: 

The main chapters reviewed were 1,3,4,5,7, and 8. The key sections reviewed are listed as 
follows: 

1.3.1.1 
3.2.5.2 
3.3.4.1 
4.2.1.2 
4.2.3 .2 
5.1.1.9 
8.1.1.2 
8.1.1.3 
8.2.3.2 
8.2.5 
8.2.12 

Table 3.6-3 
Table 8.1-3 
Table 8.1-4 
Table 8.2-1 
Table 8.2-6 
Table 8.2-8 

Table 8.2-9 

Table 8.2-10 

Appendix A 
Appendix A 

Dry Shielded Canister Design 
Dry Shielded Canister (Combined Load Criteria) 
Control Methods for Prevention of Criticality 
Dry Shielded Canister (Structural Specifications) 
Dry Shielded Canister Description 
Removal of Fuel from the Dry Shielded Canister 
Dry Shielded Canister Analysis 
Dry Shielded Canister Internal Basket Analysis 
Accident Analysis 
Cask Drop 
Load Combinations 

Summary of Design Criteria for Accident Conditions 
Maximum Dry Shielded Canister Stresses for Normal Loads 
Maximum Dry Shielded Canister Stresses for Off-Normal Loads 
NUHOMS-24P Accident Loading Identification 
Maximum Dry Shielded Canister Stresses for Drop Accident Loads 
Dry Shielded Canister Enveloping Load Combination Results for 
Normal and Off-Normal Loads 
Dry Shielded Canister Enveloping Load Combination Results for 
Accident Loads, ASME Service Level C 
Dry Shielded Canister Enveloping Load Combination Results for 
Accident Loads, ASME Service Level D 

Q:3.0-2, Load Combination and Design Criteria 
Q:BGEOOI.0203 and Computer Run BPLRWZ, Spacer Disk Analysis 

Tech Spec Bases AmendmentlRev No.: 2 

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A 
to Materials License No. SNM-2505, Amendment 2, June 30, 2000 

Tech Spec Bases Reviewed: 

2.3 Transfer Cask (TC) 

3/4.1 Fuel to be Stored at lSFSI 

5.0 Design Features 
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SAFETY EVALUATION FORM 
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ACTlVlTY: ES199800466 50.59 Log No.: NIA 72.48 Log No.: SE00148 
ISFSI DSC Grid Misalignment 

Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of 
equipment important to safety previously evaluated in the SAR is not increased. 

DYes ~ No 

Probability of Malfunction: 

May the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in the SAR be increased? 

The proposed activity consists of evaluating misalignment of fuel assembly grids and DSC spacer discs. 
Spacer grid locations in fuel assemblies from batches 1I2D, 1/2E, 1/2F, 1I2G, 1I2H, lJ, 2A, 2B, and 2C 
were found not to coincide with the corresponding DSC spacer disc locations. The worst case 
misalignments consisted of the following: 

• the mid-plane of the LEF flow plate (load bearing surface) being 0.9742 inch lower then the bottom 
surface of the bottom spacer disc, and 

• the bottom of eighth zircalloy grid being 1.1017 inches lower than the DSC eighth spacer disc. 

The SSCs affected by this activity consist of DSCs and spent fuel assemblies. In the DSCs, the affected 
subcomponents consist of the guide sleeves. Due to the misalignment, the fuel assembly load increases 
stresses on the guide sleeves. No other SSCs are affected. 

During the normal handling and storage of DSCs, the forces exerted are equivalent to the accelerations of 
Ig to 2g. Section 4.7 of Reference 3 evaluated the misalignment issue for a cask drop scenario, with 
accelerations up to 7Sg. Results of the evaluation are discussed below under the Consequences of 
Accident. Based on the results it can be safely concluded that, for a loading of Ig to 2g, the probability of 
malfunction of the guide sleeves will not be increased, and therefore, the DSC and Internal Basket 
Assembly will be able to perform their functions . 

DYes ~ No 

Consequences of Malfunction: 

May tbe consequences of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

The proposed activity will lead to a deformation of guide sleeves. However, as discussed above, the 
sleeve deformation is not large enough to prevent retrievability of fuel assemblies. Further, the sleeve 
deformation will not cause any damage to the fuel rods. 

The proposed activity will not lead to breaching of the DSC barrier, or the loss of shielding, so that 
consequences of malfunction of equipment important to safety, namely the radiation dose to operators or 
radiation releases from ISFSI will not increase. 
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SAFETY EVALUATION FORM 
Page 8 oe12 

ACTIVITY: ES199800466 50.59 Log No.: N/A 72.48 Log No.: SE00148 
ISFSI DSC Grid Misalignment 

DYes [8J No 

Probability of Accident: 

May the probability of occurrence of an accident previously 
evaluated in the SAR be increased? 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They 
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air 
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, the cask 
drop accident and the earthquake incident are impacted by this activity, related to the misalignment of 
fuel assembly spacer grids and DSC spacer discs. The earthquake scenario is bounded by the cask drop 
accident, as the acceleration postulated in a design basis earthquake is l.5g, which is much smaller than 
the acceleration in the drop accident of 75g. However, the probability of occurrence of cask drop, or any 
other accident is not increased by this activity. 

This activity has no impact on the frequency, or on the probability of occurrence of design basis external 
natural events such as tornado, earthquake, or flood. Also, the proposed changes have no impact on the 
frequency, or on the probability of occurrence of design basis external man-induced events that could 
affect the ISFSI such as fires, or a Liquid Natural Gas (LNG) plant or pipeline spill or explosion. 

Similarly, the misalignment of fuel assembly spacer grids and DSC spacer discs will have no impact on 
causes or initiating events for other accidents, such as blockage of air inlets and outlets, DSC leakage, or 
DSC overpressurization. 

DYes [8J No 

Consequences of Accident: 

May the consequences of an accideut previously evaluated in the 
SAR be increased? 

The proposed activity, namely validation of as-built misalignment of fuel assembly spacer grids and DSC 
spacer discs, will impact the cask drop accident and earthquake incident, as stated above. 

The consequences of the cask drop accident with the misaligned grids were evaluated in Section 4.7 of 
Reference 3. The worst drop scenario was determined to be the horizontal drop. Deceleration rates of 
31g and 75g were analyzed. The most vulnerable DSC component was the guide sleeve, which 
experiences higher stresses because of misalignment. The evaluation concluded that stresses generated in 
the sleeve would be larger, but still bounded by the stresses from the vertical drop scenario. The stresses 
would not be enough to cause any tearing of the sleeve material. The horizontal drop would cause a 
maximum deflection in the guide sleeve of 0.271 inch. 

The impact on critical safety functions is discussed below. The critical functions affected will be 
configmation and criticality controls, and confinement. Other critical functions such as shielding and 
thermal safety are not affected by the misalignment of grids. 

Criticality Control: The structural integrity of the fuel assembly was evaluated in Reference 5. The 
horizontal drop evaluation was performed assuming that the guide sleeves are perfectly rigid, which is 
conservative for determining the impact on the structural integrity of the fuel assembly itself. Therefore, 
the fuel evaluation is not affected by the misalignment of spacer grids and spacer discs, and hence, the 
criticality control function is not impacted by the misalignment of grids. 
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ACTIVITY: ESl99800466 50.59 Log No.: N/A 72.48 Log No.: SEOOl48 
ISFSI DSC Grid Misalignment 

Configuration Control: Configuration offuel assemblies within the DSC needs to be maintained such that 
the assemblies remain retrievable. Since it was determined that the guide sleeve would not tear, fuel 
assemblies would remain retrievable. 

Confinement: The worst case misalignment would cause a maximum deflection in the guide sleeve of 
0.271 inch. The impact of the deformed sleeve would be on the inconel retention grid, inconel perimeter 
skirt/spacer grid, or the inconel perimeter skirt, depending upon the amount of offset in the alignment, but 
not on the fuel rods [Ref. 4]. Therefore, the fuel rods would not be damaged by the guide sleeve, and the 
radioactive fission products would remain confined. 

Shielding: The DSC Internal Basket Assembly is not credited with augmenting the radiation shielding 
properties of the DSC, and there is no direct interface between the Internal Basket Assembly 
Components, and the DSC shielding materials. Therefore, there is no impact on the DSC shielding due to 
this activity. 

Thermal Control: The parameters affecting the thermal analysis, such as heat generation or transfer 
capabilities are not impacted by the proposed activity. Therefore, there is no impact on the DSC thermal 
control due to this activity. 

2. The possibility for an accident or malfunction of a different type than any evaluated 
previously in the SAR is not created. 

DYes [8'J No May the possibility of a malfunction of a different type than any 
previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The proposed activity validates the misalignment between fuel assembly spacer grids and DSC spacer 
discs. The most impacted component is the guide sleeve. The evaluation showed that the sleeve would 
experience higher stresses, but within the allowable values [Ref. 3]. Therefore, possibility of a 
malfunction of a different type is not created. 

The other impacted SSCs, namely the spacer discs and support rods continue to function as per their 
design. They continue to provide the structural support to maintain the fuel assembly configuration 
within the DSC, and keep the fuel assemblies retrievable. The possibility of a malfunction of a different 
type than any previously evaluated is not created. 

o Yes [8'J No 

Possibility of New Accident: 

May the possibility of an accident of a different type than any 
previously evaluated in the SAR be created? 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and 
have been discussed previously. Reanalysis with the misaligned grids showed an increase in the stress 
level in the guide sleeve during a top drop accident [Ref. 3]. However, since there is no change to the 
design or operation of the NUHOMS system caused by this activity, the possibility of an accident of a 
different type than any previously evaluated in the SAR will not be created. 
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ACTIVITY: ES199800466 50.59 Log No.: N/A 72.48 Log No.: SE00148 
ISFSI DSC Grid Misalignment 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYes [8J No 

Tech Spec Bases 2.3 

Will the margin of safety as defined in the basis for any Technical 
Specification be reduced? 

Discussion of why the margin of safety is not reduced: 

Technical Specification Section 2.3, "Transfer Cask" , states that the transfer cask lifting height with a 
non-single-failure-prooflifting device shall not exceed 80 inches, since analyses performed for the DSC 
and transfer cask confirm that drops of 80 inches could be sustained without unacceptable damage or 
without decreasing margins of safety. In addition, the technical specification also states that for drops 
greater than 15 inches the DSC will be returned to the spent fuel pool and be visually inspected. 
Therefore, retrievability of fuel from the DSC needs to be demonstrated. 

Analysis demonstrated that the misalignment of grids would cause the DSC guide sleeve to deform 
during a horizontal drop accident, reducing the gap between the guide sleeve and the fuel assembly. 
However, the amount of deflection would be less than the gap, therefore, the fuel assembly would not be 
pinched. This deformation will not affect fuel assembly retrievability. Also, the fuel rods would not be 
damaged from the guide sleeve deformation. 

Another scenario that could affect fuel assembly retrievability would be piercing ofthe guide sleeve at 
the lower end fitting. The analysis showed, however, that the guide sleeves would not be pierced. 

The margin of safety is the difference between the allowable stress value based on ASME B&PV Code, 
Section III, and the material equivalent failure stress. Reference 3 concluded that the computed stress 
levels are below the allowable stresses. The analysis demonstrated that there would be no unacceptable 
damage to the DSC. 

Therefore, since the fuel assembly can still be retrieved after a horizontal drop accident, computed 
stresses remain below the allowables, and there is no impact to the integrity of the fuel rods, the margin of 
safety is not reduced. 

Complete for 72.48: 

DYes I2l No Will the proposed activity involve a significant increase in 
occupational dose? 

A significant increase in occupational dose: 

The design and operation of the NUHOMS-24P dry cask storage system is not changed by this activity. 
This activity does not reduce the integrity of the confinement boundary, and the radioactive shielding 
elements are not affected. Retrievability of fuel following a design basis cask drop accident is not 
impacted by this activity. The fuel rods are not damaged. Because none of these attributes are changed, 
the occupational doses summarized in USAR Table 7 A-I are not affected by this activity. Therefore, no 
occupational doses are increased. 

EN-I-I02, Revision 5 enfonnsll-l02-03.dot 



SAFETY EVALUATION FORM 
Page 11 of12 

ACTIVITY: ES199800466 50.59 Log No.: NIA 72.48 Log No.: SE00148 
ISFSI DSC Grid Misalignment 

D Yes No Will the proposed activity involve a significant un reviewed 
environmental impact? 

A significant unreviewed environmental impact: 

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions are not 
reduced by this activity. The DSCs with misaligned fuel assembly spacer grids and DSC spacer discs, 
have been evaluated [Ref. 3] to ensure stresses will remain within allowable limits under the most severe 
postulated drop accident conditions. 

This activity does not affect any area of the plant site previously undisturbed for the ISFSI, and does not 
cause any reason for revision to the ISFSI Updated Environmental Report. This activity does not affect 
the environmental conditions associated with the ISFSl. Therefore, this activity does not involve an 
unreviewed environmental impact. 

References: 

I. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 8 

2. UFSARlUSARlTSB Change Request, UCR No. 98-020, for ESP ES199800466-000 

3. BGE Calculation CA04132, Rev. 0002 

4. Hopper and Associates Letter HABGE-04/99-0778, from Kenneth 1. Saunders to James E. 
Remeniuk, 4/14/99 

S. BGE Calculation CA04680, Rev. 0000, C-E 14X14 Fuel Grid Horizontal Drop Evaluation 

6. BGE Issue Report IR3-007-609, 03/24/1997 

7. BGE Issue Report IR3-007 -611, 03/2411997 

8. Technical Specifications for Calvert Cliffs ISFSI, Amendment 2 

9. Calvert Cliffs ISFSI Updated Environmental Report, Rev. 1 

10. IOCFR72.48 Safety Evaluation No. SE00133, ISFSI - Analysis ofDSC Under Postulated Cask Drop 
Accident 
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ACTIVITY: ES199800466 50.59 Log No.: N/A 72.48 Log No.: SE00148 
ISFSI DSC Grid Misalignment 

Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, in order to 
account for the misalignment of some of the fuel assembly spacer grids in relation to the spacer discs 
provided within the Dry Shielded Canister (DSC). The USAR Section 1.3.1.1 states that the DSC spacer 
disks are "at intervals corresponding to the fuel assembly spacer grids". This was found not to be the case 
for a few of the spacer grids offuel assemblies from batches 112 DIEIF/G/H, IJ, 2A, 2B and 2C. 
Misalignment was found in fuel assembly lower end fittings (LEFs) and the DSC bottom spacer discs; 
and in fuel assembly eighth zircalloy grids and the DSC eighth spacer discs. 

The changes being made to the ISFSI UFSAR consist of revisions to Sections 1.3.1.1 and 8.2.5.2 to add 
statements regarding the misalignment of grids of fuel assemblies and DSCs, and its analysis. Stress 
values reported in Tables 8.2-6 and 8.2-10 envelope the stresses from misalignment configuration, 
therefore no changes are necessary. 

Reason for Activity: This activity is being carried out in part to address the misalignment of spacer discs 
and fuel assembly spacer grids, as described above. 

The design of the DSC is intended to ensure that the worst case postulated cask drop accident will not 
result in deformation of the DSC Internal Basket Assembly to such a degree that post-accident retrieval of 
intact fuel assemblies is not assured or that fuel rod integrity is compromised. 

Technical Specification Section 2.3, "Transfer Cask", states that the transfer cask lifting height with a 
non-single-failure-proof lifting device shall not exceed 80 inches. The techuical specification also states 
that for drops greater than 15 inches the DSC will be returned to the spent fuel pool and be visually 
inspected. Therefore, retrievability offuel from the DSC needs to be assured. 

Activity Summary: A new analysis was performed to determine the impacts of misalignment of spacer 
discs with the spacer grid plates of the as-built fuel assemblies. The analysis focussed on the guide 
sleeves, which are the vulnerable components, and the horizontal drop scenario, which would be most 
impact by the misaligned grids. 

The guide sleeves are constructed of stainless metal plates bent into a sleeve with a square cross-section, 
and stitch-welded along one edge. The welds are 2 inches long at 6 inches center-te-center distance. The 
worst scenario was modeled in the analysis, which consisted of applying load to the non-welded span of 
the sleeve. The geometry analyzed covers the offsets at the LEF or the eighth zircalloy grid. The 
analysis was performed for the acceleration loads of Ig, 31g, and 75g. 

It was concluded that the stresses generated in the guide sleeve would be larger, but still bounded by the 
stresses from the vertical drop scenario. The stresses would not be enough to cause any tearing of the 
sleeve material. Since the sleeve would not tear, fuel assemblies would remain retrievable. 

The analysis determined that a small deflection in the guide sleeve would occur. The deformed sleeve 
would have an impact on the inconel retention grid, inconel perimeter skirt/spacer grid, or the inconel 
perimeter skirt, depending upon the amount of offset in the alignment, but not on the fuel rods. 
Therefore, the fuel rods would not be damaged by the guide sleeve. 

USQ Determination: This activity was evaluated against the criteria of IOCFR72.48(a)(2), such as the 
probability of occurrence or the consequences of an accident or the malfunction of equipment important 
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ). 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

N/A 

Based on the attached discussion, does this activity: 

Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 
D YES ~ NO Involve an unreviewed safety question (USQ)? 

D YES ~ NO Involve a change in the Technical Specifications/License Conditions? 

~ YES D NO Require a change or addition to the UFSA~Technical 
Specification Bases? 

Applicable to 10 CFR 72.48 Safety Evaluations 

D YES ~ NO 
D YES ~ NO 

Involve a Significant Increase in Occupational Dose? 
Involve a Si ificant Unreviewed Environmental 1m act? 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

ACTIVITY: ES199801283-001 Rev 0 N/A 

Proposed Activity: 

EN-l-102 
Revision 5 

I) Installation of a penrument personnel gate (locked) in the west side of the nuisance perimeter fence (the outer 
fence) snrrounding the Independent Spent Fuel Storage Installation (lSFSI) 

2) Installation ofa temporary security fence (with a locked vehicle gate), temporary nuisance barrier, and 
temporary remote sensing system (infrared). These will be oriented in the east I west direction located 
approximately 27 ft, 47ft, and 37 ft respectively SOUtll of existing Horizontal Storage Modules (HSM) 2A and 2B. 

The above activities deviate from ISFSI USAR Figure 1.2-1 and 4.1-2 and therefore require a safety evaluation. 
Concurrent with the physical fence changes, tlle following administrative changes will be made as well: 

I) Correction ofHSM number scheme on ISFSI USAR Figure 2.4-1 to reflect "As Built" 
2) Correction of vehicle gate location on ISFSI USAR Figures 1.2-1 and 4.1-2 to more accurately reflect the "As 
Built" location. 
3) Changes to reflect the addition ofHSM 3A and 3B to tlle ISFSI, as autllOrized and screened under engineering 
package ESI99801283-000. 

Reason for Activity: 
HSM 3A and 3B are being added to the ISFSI. Construction of3A and 3B will require the daily admittance of 
construction personnel inside the fenced ISFSI protected area. Doing so allows such individuals access to installed 
and fuel loaded HSMIA, IB, 2A, and 2B which in tum requires increased security personnel to manage these 
individual's activities. 

By installing a temporary fence, nuisance barrier, and remote security detection system soutll of the existing HSM 
2A and 2B, tlle current ISFSI protected area boundary can be collapsed to an area more immediately surrounding 
HSM lA, lB, 2A, and 2B. This will ease the number of security personnel required to monitor construction 
personnel activities and will allow more freedom of movement for the construction personnel themselves. 

The permanent personnel gate in the west side of tlle nuisance perimeter fence surrounding the ISFSI is being 
added at Nuclear Security's request in order to allow them access flexibility. Currently access to the area between 
the perimeter nuisance fence (the outer fence) and the security fence (the inner fence) where the remote sensing 
devices are located is through one location only; the vehicle-sized gate located on the east side. Access to the 
overaIl ISFSI protected area will still be via one location only, the existing east side vehicle size access gate. 

Function(s) of affected sse: 
The primary function of the double perimeter fence arrangement (with remote sensing devices) that surrounds the 
ISFSI is for security purposes; to restrict unauthorized personnel immediate and easy access to tlle HSMs. The 
fence system components function as follows: 

a) The function of the outer 8-foot high chainlink fence is to keep people and animals (e.g. deer) that near the 
ISFSI from inadvertently triggering the remote sensing devices. This fence is commonly referred to as the 
"Nuisance Fence" 
b) The function of the inner 12-foot high chainlink fence is to keep unauthorized people from accessing the HSMs. 
This fence is the main securi ty fence. 
c) The function of the remote sensing devices located between the security and nuisance fences is to alert security 
when unauthorized personnel breech tlle nuisance fence and approach the inner security fence. 

A secondary function of tlle fence system is to reduce the potential for blockage ofHSM air inlets and outlets from 
debris thrown about by environmental events such as tornadoes. The fence was not desigued to withstand any 
particular size or amount of debris traveling at any particular speed but credit is taken for its presence and ability 
in reduce the potential that debris outside the fence may get inside the ISFSI fenced area and reach HSM inlet and 
outlet air vents. 
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ATTACHMENT 3, SAFETY EVALUATION FORM 

SAR Revision No.: ISFSI USAR Rev 8 . 

SAR Sections Reviewed: 
ISFSI Sections 
2.1.2 "Site Description" 
Chapter 3 "Principal Design Criteria" 
3.3.5 "Radiological Protection" 
8.2.7 "Blockage of Air Inlets and Outlets" 

Complete for 50.59 and 72.48: 

N/A 

Tech Spec Bases Rev. No: 
ISFSI Tech Spec Rev 0 Amendment 1 

Tech Spec Bases Reviewed: 
2.0 to 2.4 
and 
3/4.1 to 3 14.5 
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1. The probability of occurrence or the consequences of an accident or malfunction of equipment 
important to safety previously evaluated in the SAR is not increased. 

DYES [8] NO May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: 

The accidents discussed in the ISFSI USAR Chapter 8 are: 
Loss of Air Outlet Shielding, Tornado Winds 1 Missiles, Earthquake, Flood, Cask Drop, Lightning, Blockage of 
Air Inlets and Outlets, Dry Shielded Canister Leakage, Accidental Pressurization of Dry Shielded Canister, Forest 
Fire, Liquefied Natural Gas Plant or Pipeline Spill or Explosion, Load Combinations, Other Event Considerations 
(Storage of Flammable Liquid Fuel) 

The fence perimeter system is a passive system tllat restricts personnel access to the HSMs. It is not a major 
contributor to prevent or mitigate any of the above accidents. It is discussed in section 8.2.7.1 of the USAR and is 
mentioned as a contributor in reducing the potential of tornado debris from blocking tlle HSM air inlet and outlets. 

The permanent personnel gate will still provide the above functions. The main perimeter fence is ~ot being 
removed with the installation of the temporary fence so it is also available to provide these functions. Additionally, 
the temporary fence functions to reduce the potential that construction debris inside the ISFSI and south of the 
temporary fence will enter into the existing HSM area. 

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are 
administrative in nature. 

The proposed changes to the ISFSI USAR do not constitute an increase in probability of a malfunction. 

DYES [8] NO May the consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR be increased? 

Consequences of Malfunction: 

TIle fence perimeter system does not significantly mitigate any accidents discussed in the ISFSI USAR Chapter 8 
therefore changes to the fence system do not increase any malfunction consequences. Failure of the permanent or 
temporary fence during a tornado introduces the same and equivalent circumstances as the original fence system. 
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ACTIVITY: ES199801283-001 Rev 0 N/A 
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DYES I:8l NO May the probability of occurrence of an accident previously evaluated in the SAR 
be increased? 

Probability of Accident: 

The fence is a passive system and does not actively interact with tlle HSMs. Because tllere is no interaction, 
permanent and temporary changes to the fence do not alter any ISFSI USAR Chapter 8 accident frequencies or 
increase the probability of any accidents. 

The changes do not alter the fence 's function to reduce potential tornado affects discussed in "Blockage of Air 
Inlets and Outlets" because the changes do not make the probability of a tornado occurrence higher. 

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are 
administrative in nature. 

o YES I:8l NO May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: 

The proposed fence changes do not change, degrade or prevent aClions described in or assumed in ti,e ISFSI USAR 
Chapter 8 accidents. 

The ability of the fence to reduce potential tornado affects (i.e. debris blocking HSM air inlets and outlets) remains 
intact after the changes are made. The original perimeter fence will remain in place and the permanent personnel 
gate being installed serves to block tornado debris in an equivalent metllOd to that of tile main fence. 

The changes to the fence do not alter any assumptions previously made in evaluation of radiological consequences 
of Chapter 8 accidents because the changes do not alter tlle location of the ISFSI with relation to BGE controlled 
area boundaries. Therefore off site doses from accidents are not affected. 

The fence is passive and does not playa direct role in mitigating radiological consequences of Chapter 8 accidents. 

The fence alterations do not affect any fission product barriers. 

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are 
administrative in nature. 
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EN-l-J02 
Revision 5 

of7 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in 
the SAR is not created. 

o YES I:8l NO May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: 
The changes to the fence do not pose the possibility of a new malfunction because it is a passive component of the 
ISFSI and does not physically interact with the HSMs. The fence does not have any active attributes that could 
prevent an ISFSI system from mitigating the consequences of a Chapter 8 accident nor are there any indirect 
means the fence could create a new malfunction. 

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are 
administrative in nature. 

DYES I:8l NO May the possibility of an accident of a different type than any previously evaluated 
in the SAR be created? 

Possibility of New Accident: 

The changes to the perimeter fence do not create any new credible accidents not already discussed in the ISFSI 
USAR Chapter 8. The main reason there is no impact is because the fence is a passive ISFSI component and does 
not interact directly with the HSMs. The fence changes cannot contribute to changes in fuel storage temperatures, 
changes to the cooling means of the stored canisters, increase tile affects of natural events, impact the movement of 
canisters, affect the sealing methods of the storage canisters, affect off sight doses, etc .. 

The changes in HSM numbering and reflection of actual location of the east vehicle size security gate are 
administrative in nature. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYES I:8l NO Will the margin of safety as defined in the basis for any Technical Specification be 
reduced? 

Bases 
2.1 to 2.4 
" Functional and Operating Limits" 
3/4.1 t03/4.5 
"LCO ISRs" 

Discussion of why the margin of safety is not reduced 

None of the temperature limits, irradiation limits, or radiation limits. 
discussed in the bases depend directly or indirectly on the location or 
function of the perimeter fence or administrative changes being made 
to the ISFSI figures 
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U YES ~ NO Will the proposed activity involve a significant increase in occupational does? 

A significant increase in occupational dose: 

None of the "operation" activities listed in the ISFSI USAR Table 7.4-1 "Estimated Occupational Exposure for 
One Horizontal Storage Module Load" are impacted by the installation of the pennanent gate or the temporary 
fence. 

The pennanent west gate is a personal access gate and does not interact witll cask loading evolutions because it 
ouly permits access to the area between the nuisance fence (the outer fence) and the security fence (the inner 
fence). The dose estimates for Table 7.4-1 activities are therefore not affected by this change. 

The temporary fence will be located 27 feet south of HSM 2A and 2B which does not leave enough room to install 
casks on the south side as long as the temporary fence is in tllat particular location. If a future decision is made to 
shift the fence more southerly to accommodate loading the south side 2A and 2B HSMs while the temporary fence 
is installed, the Table 7.4-1 activities will still not be significantly affected. The "operation" activities described in 
this Table 7.4-1 all take place in close proximity to the cask and the HSM itself. The fence will not slow these 
"operation" to any degree that an increase in dose to personnel will result. 

The changes in HSM numbering and reflection of actual location of tlle west security gate are admiuistrative in 
nature. 

o YES ~ NO Will the proposed activity involve a significant un reviewed environmental impact? 

A significant un reviewed environmental impact: 

The fence changes do not alter any plant area footprints already dedicated for ISFSI installation or support. 

A revision to the ISFSI Environmental Impact Statement is not required by these activities. 

Summary: (For NRC Report, provide a brief overview) 

This Safety Screen evaluates the following changes to the USAR of the Independent Spent Fuel Storage 
Installation (ISFSI) located at Calvert Cliffs Nuclear Power Plant: 

I) The acceptability to install a new pennanent personnel gate (locked) in the west side of the nuisance perimeter 
fence (tlle outer fence) surrounding tlle ISFSr. 

2) The acceptability to install a temporary security fence (with a locked vehicle gate), nuisance barrier, and remote 
infrared security system. This temporary fence system will be oriented in the east I west direction located 
approximately 27 ft, 47ft, and 37 ft respectively south of existing Horizontal Storage Module (HSM) 2A and 2B. 

3) Correction to the number scheme of the HSMs (administrative in nature) 

4) Correction to the physical location of the existing vehicle gate in the east side of the perimeter fence 
(administrative in nature) 
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Reason: 
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Calvert Cliffs is adding HSMs 3A and 3B to the ISFSI (Reference Engineering Package ESI99801283-000). 
Construction of 3 A and 3B will reqnire the daily admittance of construction personnel inside the fenced ISFSI 
protected area. Doing so allows such individuals access to existing and fuel loaded HSM lA, lB, 2A, and 2B 
which in turn reqnires increased security personnel to manage these individuals' activities. To manage this 
situation, a temporary fence, nuisance barrier, and remote sensing system will be installed just south ofHSM 2A 
and 2B so tile ISFSI protected area boundary can routinely be collapsed during construction to an area more 
immediately surrounding HSM lA, lB, 2A, and 2B. This will ease the number of security personnel required to 
monitor construction personnel activities and will allow more freedom of movement for the construction personnel 
themselves. The permanent personnel gate in tile west side of the nuisance perimeter fence surrounding the ISFSI 
is being added at Nuclear Security's request in order to allow them access flexibility. Currently access to the area 
between the perimeter nuisance fence (the outer fence) and the security fence (the inner fence) where the remote 
sensing devices are located is through one location only; the vehicle-sized gate located on the east side. Access to 
the overall ISFSI protected area will still be via one location only, the existing east side vehicle size access gate. 

The above activities deviate from information currently reflected in the ISFSI USAR Figures 1.2-1, 4.1-2, and 
2.4-1 and therefore require a Safety Evaluation. 

These changes do not represent an Unreviewed Safety Question (USQ), a Significant Increase in Occupational 
Dose, or an Unreviewed Environmental Impact. 

The perimeter fencing system is a passive system surrounding the HSMs whose main function is security (i.e. to 
prevent unauthorized personnel from accessing the HSMs). Except for "Blockage of Air Inlets and Outlets" the 
fence is not credited in any ISFSI USAR Chapter 8 accident analysis, prevention assumptions, or mitigations. In 
tile case of "Blockage of Air Inlets and Outlets" tile perimeter fence along witll tlle HSM air inlet and outlet 
physical sepamtion as credited as a contributor to "reducing tile potential" tllat the vents will become blocked by 
any debris stirred up by a tornado. No calculations, assumptions, or credit was taken for tile fence stopping any 
particular size or amount of debris traveling at any particular speed. It is just referenced as being present. 

No USQ results from: 
- Installation of the permanent personnel gate because it will be constructed of equivalent material, size, and 
location as the existing fence. 
- The temporary fence system because the original perimeter fence will remain in place to reduce the potential of 
debris from entering the ISFSI. Any debris bounded inside the ISFSI but south of the tempomry fence (i.e. Ule 
construction area ofHSM 3A and 3B) will be reduced from reaching the existing HSMs by the equivalent 
tempomry fence. 
- Changes to the HSM number system or figure change to shown the actual location of the existing security gate 
(east side) as these are administmtive in nature and do not cause any major deviations from the ISFSI USAR. 

A Significant Increase in Occupational Dose to ISFSI USAR Table 7.4-1 does not occur because the fence changes 
do not affect the activities listed in Table 7.4-1 

A Significant Unreviewed Environmental Impact does not result from tllese changes because the footprint to the 
ISFSI is not being altered and the Environmental Impact Statement requires no changes. 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page 1 of4) 

J Page 1 of '-I 
ACTIVITY: Organization Change 50.~9 I;og No,: 5 i;i Co' 4 iJ 7 . (72.48 Log No.:.5 ( 0(' IS ~ 

Based on the attached discussion, does this activity: '--
Applicable to 10 crn 50.59 and 10 en 72 4& Safety Evaluations _, , _ 

o YES ~ NO _ lnyolve an llIInlYl~~ safet), question (UjiQ)?, , o YES ~ NO Involve a change in the Technical Specifications/License Conditions? 
~ YES 0 _ _ NO Require a change or addition to the UFSARIUSARlfechnica1 Specification Bases? 

Applicable to \0 CPR 72.48 Safety Eyaluations . ____ . __ . _ _ _ _ _ ._. .. ... . . . 

_B ~~ ~ ~g lI1YOIV~: _ ~ncreasej!.lQccupationa1 Dose? 

Prepared by: A. C~ f{ ,{-y Department: _4.:.;7'--____ Date: 12/1/99 
.~'''. NAME _ ~~ 

o YES ~ NO Is 'a special review required by groups other than the group to which' the Preparer 

Re;p.hrl: 

• .u,,~. ~~ 

Work 
Group: 

Date: 

Work 

------~--l Group: 

Date: 

PRINTED NAME 

SIGNATURE 

Work 

'~~~-~~~~~~-i Group: 

Date: 

Approved ~ DiSapproved- - 0 
L;!1ZkJ1lelt~40~ 

- Approved [,'!Q:K .;.' 0 
Signature rIf~ ~Pr.----Signature INDEPENDENTRE~ -

J I~A 
Date /2/ Jf'/'j'''f Date 

The has this according to NS·2·10 l. 
POSRC Meeting No, : l' 9-/0 I ~_. P ate; / l_ 2-l- 5' r 
Recommend Q..----RecOmmend 0 'Slg;iat"r" ' Q~ ~< _______ ~ Date /z-a -5' 5 
Approval / 'v.~, / ,foSRcr-n"D",,,,,j 

Approved 0/ _ Disapproved 0 Signature Date 
PLANT .11 

The has reviewed this according to NS_7, 1M 

:~~:e~C commjttee~ 0 YES _ _ 

OSSRC SES Chairman 
lfyes, OSSRC Meeting No. 

----~---~~-' .. ... 
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ACTIVITY: Organization 50.59 Log No.: SEOO~09 72A8 Log No.: SEOO151 
.Cb3.l'ge .. " -. . ,, ", .- .. ~ , -.- .. ,'L -

Proposed Activity: The proposed activity is an organization change that establishes the Integrated Work 
Management Section. The new Master Section reports to the Plant General Manager. 
The following three sections will report to the Integrated Work Management Master 
Section: I)Integrated PlamunglRisk Management Section. 2) Outage Management 
Section. and 3) SchedulingfWork Coordination Section. Thispr"change will require a 
revision to Chapter 12 in tI,e UFSAR. . -

Reason for Activity: To support the establishment of an Integrated Work Management Program 

Function(s) of affected SSe: . . --'lOne .--'_ .. -'- ""'-~ ' . -, " ... .. ' ' - .. '- ., . ., : 

SAR Revision No.: 26 ... Tech Spec Bases AmendmentlRev No.: N/A 

SAR Sections Reviewed.: . _Chapter \2 - Tech Spec Bases Reviewed: N/A 

Complete for 50.59 and 72.48; .' -- _ .. . -. ~ . . - .. . -

I. The probability of occurrence or tile consequences of an accident or malfunction of equipment important 
to safety previously evaluated in the SAR is not increased. 

--- -- ._ .. .. ---- - --- - ---_. -- -- - -- .. -
0 

- . 

® 
-

Yes No May tI,e probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: The probability ofa malfunction of equipment will not be 
increased. The new organization will work with line organizations to use 
disciplined metllOdologies to manage the risk associated with work activit ies . 

. -

0 Yes ~ No May tI,e consequences of a malfunction of equipment important to safety 
previously evaluated in tile SAR be increased? 

Consequences of Malfunction: The consequences of a malfunction will not be increased. 
Since the new organization is aimed at properly managing risk associated witll 
work activities, work activities will be planned to avoid or ntitigate tllC risks 
associated with perfonning work on equipment. These actions will NOT 
increase consequences of malfunctions. 

0 YI'$ ~ No May the probability of occurrence of an accident previously evaluated in the 
SAR be increased? 

Probability of Accident: Tbe proposed organizational change helps improve Calvert Cliffs 
ability to manage tbe risk associated with work activities. As a result of 
improved risk management, tile probability of an accident will NOT increase, 

- .. ",' -." - . = : - ~ . .. 

0 Yes ~ No May tile consequences of an accident previously evaluated in tile SAR be 
increased? 

Consequences of Accident : Since the new organization is aimed at properly managing 
risk associated witl, work activities, work activities will be planned to avoid or 
ntitigate the risks associated with perfonning work on equipment. Improved 
risk management is independent of Consequences of a Chap 14 accident. 

__ .~ .... -. " '-, ' .... -. . -~* . .:s '"";'·" ~" ::: ->"IJ" ,, ",: :~. ~ 
. 

EN-l-!02, Revision 5 enforrns\l·1 02-03 .dot 
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ACTIVITY Organization Change 50.59 LOI! No.: SE00409 72.48 Lo!! No.: SEOO151 

2. The possibility for an accident or maIfunction of a different type than any evaluated previously in the SAR 
is not created. 

0 Yes \:gJ No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: By assessing risk and improving the way we manage that 
risk. we will only have a decrease in the possibility of any malfunctions. 

0 Yes \:gJ No May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: Improved risk mangement and integrated work management 
is aimed at reducing risk associated Witil work activities. This includes nuclear 
safety risk which is a significant contributor to tile possibility of an accident. 
Since nuclear safety risk management will NOT decrease, the possibility of an 
accident will NOT increase. 

.. , 

Complete for 50.59 and 72A8: ... _ .. --- .. 

3. The margin of safety as defined in tile basis for any Teclutical Specification is not reduced. 
_. 

0 Yes \:gJ No Will tile margin of safety as defined in tile basis for any Technical Specification 
be reduced? 

~ Discussion ofwhv the margin ofsafcty is not reduced 

The ~rQQQscd Qrgan~ia1ion ~I!angc ha~ DQ gir~t im2act on the margin 
of safety as defined in any Tech Specs. 

_._. ' 

- .. .~-

, .~- .- -- -
- . .. . .. -

... _-- -

.. ' . -

'." 

- .. 

. .. 
.. e_'_ ... .. -

-. ... _. __ "0... - ~ .. -, ' ,;-
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, . ,- -- - ' 

1 Page 4 of 4 

ACTIVITY: Organization 50.59 Log No.: SE00409 72.48 Log No.: SEOO151 
Change 

Comulete fQr 7;1.,1:8; 
. 

- --

0 Yes I2SJ No Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: Integrated work management and improved 
risk management will help to avoid or ntinintize occupational e"posure 
associated with ISFSI or other work activities which have radiation exposure 
risk. 

0 Yes L2J No Will the proposed activity involve a significant Wlfeviewed environmental 
impact? 

A significant unrcviewed environmental impact: The new organization's improved risk 
management procedures recognize environmental risk and seeks to ntitigate 
that risk so that no Unreviewed Environmental Questions are introduced. 

- --
Summary: (For NRC Report, provide a brief overview) 

The proposed activity establishes an Integrated Work Management organization under the Plant General Manager, 
The new organization will improve risk management activities by institutionalizing the way we assess and 
manage risk in the following areas: I) Nuclear Safety 2) Industrial Safety 3) Radiation Safety 4) 
Environmental Safety and 5) Corporate Risk. 

- .... - --~ . ,., 

EN-l-102. Revision 5 enfonns\l-102-03.dol 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page I of 8) 

ACTIVITY' ES199701S39-002 50 59 Log No . .. 72 48 Log No' SEOOlS2 .. 

Based on the attached discussion, does this activity: 
AQQlicable to 10 CFR 50.59 and 10 CFR 72.48 SafelX Evaluations 

0 YES ~ NO Involve an unreviewed safety question (USQ)? 

0 YES ~ NO Involve a change in the Technical SpecificationsiLicense Conditions? 

~ YES 0 NO Require a change or addition to the UFSARIUSARITechnical Specification Bases? 

A~licable to 10 CFR 72.48 SafelX Evaluations 

0 YES ~ NO Involve a Significant Increase in Occupational Dose? 

0 YES ~ NO Involve a Significant Unreviewed Environmental Impact? 

Prepared by: 
1M sommervil~. -$ Department: Nuclear Date: 

PRINTED NAME AND SIGNATURE 

~ YES 0 NO Is a special review required by groups other than the group to which the Preparer 
belongs? 

Rep. Ind.: R.H. BeaU Rep.Ind.: J.E. Remeniuk Resp.Ind.: 
PRINTED NAME PRINTEDN~ PRINTED NAME 

$f/{.~ ~ ~ 
SIGNATURE (....-8IGNATURE SIGNATURE 

Work Work Work 
Group: NFM Group: CEU Group: 

Date: 'i /(, Ico Date: 4·27·00 Date: 

Approved c![' DisapPl'l'ed m.. Approved ~ Dis~~ed 0 
Signature Mtllt. f'·"/''l/.L,fAI.d;:;' x.. Signature /7;..,4~ 

INDEI?ENDENj;)~VER \ 
...J G~1l)S", GS"rSES, or PE·PDSU 

Date ~- f f 2-.:>? '" Date ' J71r7~'I> 

TIle POSRC has reviewed this evaluation according to NS-2-IOI. 
.s-~r/o() POSRC Meeting No.: I9n ~ t1 4, /) Date: 

Recommend ~Recommend 0 Signa~ (' "'- Date ,r/..,-/uu 
Approval ;?isapproval POSRC C~'MA~ 

Approved W Disapproved 0 Signature / Y/{r?7) Date \'Ji-
PLANT GEN#L MANAGER 1'1 

The OSSRC has reviewed this evaluation according to NS-2-J 00. 

Q( NO Full OSSRC Committee review required? 0 YES 

Signature: M~ Date: 1it'!! ;1&<>0 

OSSRC SES Chairman 

If yes, OSSRC Meeting No. 
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A ITACHMENT 3, SAFETY EVALUATION FORM (Page 2 of 8) 

ACTIVITY' ES199701539-002 5059 Log No' .. 72 48 Log No' SE00152 .. 
Proposed Activity: See Attached Sheets 

Reason for Activity: See Attached Sheets 

Function(s) of affected SSC: See Attached Sheets 

SAR Revision No.: 8 Tech Spec Bases Amendment/Rev No.: I 

SAR Sections Reviewed: 3.2, 8.2 Tech Spec Bases Reviewed: B2.1 

Complete for 50.59 and 72.48: 

I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to 
safety previously evaluated in the SAR is not increased. 

0 Yes 181 No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: See Attached Sheets 

0 Yes 181 No May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: See Attached Sheets 

0 Yes 181 No May the probability of occurrence of an accident previously evaluated in the SAR 
be increased? 

Probability of Accident: See Attached Sheets 

0 Yes 181 No May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: See Attached Sheets 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR is 
not created. 

0 Yes 181 No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: See Attached Sheets 

0 Yes 181 No May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: See Attached Sheets 

EN-\-\ 02, Revision 5 enformsl \-\ 02-03 .dot 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page 3 of 8) 

ACTIVITY' ES199701539-002 5059 Log No . .. 72 48 Log No' SE00152 .. 
Complete for 50.59 and 72.48: 

3. The margin of safety as defmed in the basis for any Teclmical Specification is not reduced. 

0 Yes ~ No Will the margin of safety as defmed in the basis for any Teclmical Specification 
be reduced? 

Bases Discussion of wh:)C the margin of safe!}' is not reduced 

See Attached Sheets 

Complete for 72.48: 

0 Yes ~ No Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: 

0 Yes ~ No Will the proposed activity involve a significant unreviewed environmental 
impact? 

A significant unreviewed environmental impact: 

Summary: (For NRC Report, provide a brief overview) 

See Attached Sheets 

EN-l-102, Revision 5 enforms\l-l 02-03 .dot 
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ISFSI - FOREST FIRE RE-ANAL YSIS 
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72.48 Log SE00152 

72.48 -SAFETY EVALUATION . 
ISFSI -FORESTFIRE RE~ANAL YS{S 

PROPOSED ACTIVITY 

Change the ISFSI SAR, Section 8.2.10.2, to reflect the modified analysis of the 
Forest Fire Accident. 

Reason for Activity 

During review of the Forest Fire accident analysis, an error was discovered. This 
error had an effect on the temperatures experienced by the concrete of the 
Horizontal Storage Module (HSM) during the fire. An Issue Report, IR1-043-510, 
was written to track resolution and the Forest Fire analysis was revised , CA03945, 
Rev 1. This 72.48 discusses the results of the analysis. 

Function of the Affected SSC 

The Dry Shielded Canister (DSC) has containment, shielding, criticality control, and 
thermal safety functions. The primary function of the DSC is to provide containment 
for the spent nuclear fuel. This is achieved by the stainless steel shell and two inner 
cover plates (top and bottom ends) which are welded to the shell assembly. There 
are redundant outer cover plates (top and bottom) to assure containment integrity. 
The DSC provides gamma shielding at its ends by the use of thick steel end plugs. 
These provide ALARA dose rates at the top of the canister (for DSC drying and 
sealing operations) and at the bottom (for minimizing dose rates at the HSM 
doorway). Shielding in the radial direction is not a safety function of the DSC, 
although it does provide a small amount due to the shell thickness. 

Criticality control is provided by the DSC's internal basket assembly. A series of 
spacer disks and axial support rods maintain the fuel assemblies in known positions 
under all normal and accident conditions. The thickness and location of the spacer 
disks plus the relative locations of the fuel assemblies achieve the criticality control 
function. The DSC maintains the helium cover gas which is required for heat 
rejection and corrosion control. Heat is transferred via thermal radiation and 
conduction from the fuel through the guide sleeves, spacer disks, and cover gas to 
the DSC shell, where it is convectively cooled during HSM storage. The fuel rod 
cladding serves as a primary confinement boundary for the fuel pellet and fission 
products. The preservation of the fuel cladding integrity is intended to prevent 
oxidation of the Uranium fuel material. 

During storage, the horizontal storage module supports the DSC, provides it with 
protection from weather and external missiles, permits heat rejection in order to 
maintain concrete temperatures and fuel cladding temperatures to within design 
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allowables, and protects the public aAd operating personnel -from radiation which -_ ... .. . 
emanates from the DSC. During fuellofiding; the horiiotiliWslorage modOIi:t -- _..... _- - .... ". '. " 
additionally provides a stable surface for docking the transfer cask or a compatible 
shipping cask and performing DSC transfers. The HSM is designed to withstand 
DSC handling loads (normal and off-normal), environmental extremes (heat, rain, 
snow, wind), earthquakes, lightning, external missiles (tornado, man-made), floods, 
fires, and explosions. 

Revised Forest Fire Analysis 

The accident analysis for the Forest Fire has been modified with BGE calculation 
CA03945, Rev 0001. This analysis revision corrects errors in the original analysis 
associated with radiation· heat transfer view factors and initial HSM wall 
temperatures. The resulting analysis indicates that the temperatures expected are 
higher than those previously calculated . The calculation revision establisnes criteria 
for evaluation of the results and evaluates the results against these criterion to 
confirm adequacy of the resulting fire effects on the HSM and DSC. 

Criteria specified includes: allowable concrete temperature, fuel cladding 
temperature, HSM structural analysis, DSC internal pressure and post fire 
radiological conditions in the vicinity of the HSM. These results indicate that the 
elevated temperature at the surface of the HSM walls may cause cracking or spalling 
of the walls but that the associated damage will not penetrate the concrete wall to an 
extent that impacts the ability to meet the established criterion. Although cracking 
and spalling occur; due to the relatively low thermal conductivity of the concrete and 
thus the slow movement of the high temperature region through the concrete, it is not 
felt to progress quickly such that the evaluations regarding depth of spalling are 
invalidated. 

The evaluation of the resulting conditions indicate that: 

- concrete temperatures will peak at approximately 1475°F on the surface 

- the concrete will exceed ACI 349 limits (350°F) to a depth of only 4.5" into 
the concrete wall and exceed 1200°F only to a depth of approximately 1" 
(concrete will maintain 25% to 75% of its compressive strength to a 
temperature of 1200°F). 

- the HSM will be able to function after the fire incident and be in a condition 
which facilitates HSM repair 

- fuel cladding temperatures will be maintained within the fuel cladding short 
term temperature limit (SAR Table 8.1-13) 
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- the effect on concrete structuraUoad -capacity-is minimal since the impact on 
the concrete is limited to a reduction of load capacity in only 4.5" of the 36" 
concrete wall thickness 

- DSC internal pressure accident limits (50 psig) are maintained 

- radiological doses are not significantly increased due to the potential 
concrete spalling which may occur to a depth of 1 ". 

These above points are based on the evaluations provided in Section 4.2 & 4.3 of 
calculation CA03945, (Transnuclear West Calculation BGE-01-410). Also, in the 
event of cracking and sPlillling to a depth of as much as 4.5", the reduction in 
shielding would result in an increase in dose rate on the order of a factor of 3. This 
increase is applied to a dose rate of 7 mrem/hr for the HSM wall surface (SAR Figure 
7.4-3. This is not considered a "significant increase in occupational dose"-as it 
involves an increase of no more than a factor of 3 and a total task estimate of dose 
to repair of less than 100 man-mrem. In addition to the short duration of repair 
actions, dose rates to the public, on or beyond the nearest boundary due to the fire 
accident, would be negligible, and would not result in an increase beyond the limits 
of 1 OCFR72.1 06 (5 Rem). A revision to SAR section 8.2.10 is required for this 
analysis revision and a markup is attached. 

USAR Revision No: 8 
USAR Sections Reviewed 3.2, 8.2 
Tech Spec Bases Amendment/Rev No: 1 
Tech Spec Bases Reviewed: B 2.1 

Section 3.2 describes the Structural and mechanical Design Criteria 

1. The probability of occurrence or the consequences of an accident or 
malfunction of equipment important to safety previously evaluated in the 
SAR is not increased. 

Probability of Malfunction 

The analysis revision does not alter the DSC or the interior of the HSM 
configuration and will therefore not alter the probability of a malfunction of the 
system or its components. The only component affected is passive and 
continues to perform its function after the forest fire. The change does not 
affect the structural integrity of the HSM. The change does not impact system 
loading and unloading operations 
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Consequences .ofMalfunction- - - - -- --- - -- ----- --- - ----- . -- --- 

The analysis revision does not alter the DSC in a manner that will alter the 
consequences of a malfunction. The HSM interior and DSC temperatures are 
affected minimally and dose rates to the public are unaffected. Only the 
surface dose is increased to a maximum of 21 mrem/hr from 7 mrem/hr which 
only affects occupational doses. The revised analysis is not associated with 
system malfunctions or the evaluations of the consequences of system 
malfunctions. The change does not impact system loading and unloading 
operations. 

Probability of Accident 

The analysis revision does not alter the DSC or HSM configuration or their 
interaction with the environment in any way that could impact the probability of 
occurrence of an accident. 

Consequences of an Accident 

The .increased HSM temperature due to the revision of the forest fire accident 
analysis does not result in an increase in the consequences of this accident; 
there are no consequences. The HSM interior and DSC temperatures are 
affected minimally and dose rates to the public are unaffected. Only the 
surface dose is increased to a maximum of 21 mrem/hr from 7 mrem/hr which 
only affects occupational doses. 

2 The possibility for an accident or malfunction of a different type than any 
evaluated previously in the SAR is not created 

Possibility of New Malfunction 

The possibility of a new or different malfunction is not created since the forest 
fire scenario is already addressed in the SAR. The discussion above 
documents the acceptability of these accident results on the integrity of the 
DSC/HSM design requirements. 

Possibility of New Accident 

The possibility of a new or different accident is not created since the forest fire 
scenario is already addressed in the SAR. The discussion above documents 
the acceptability of these accident results on the integrity of the DSC/HSM 
design requirements. 
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3. The margin of safety as defined in the basis for any Technical 
Specification is not reduced 

The margin of safety as defined in the basis for the BGE ISFSI Technical 
Specification 2.4 is not reduced since the analysis revision documents that the 
stress and dose aliowables specified in the SAR and SER are still maintained 
(see above for detailed discussion). TIS 2.4 requirements for HSM dose rates 
are associated with initially loaded HSMs. The actions associated with post 
fire repair are considered to be within the Action required by the TIS 

Thus, there is no Unreviewed Safety Question 
i 

Occupational Dose 

There is not a significant increase in the occupational dose as disclfssed 
above. The normal maximum dose rate is 7 mremlhr and is applicable to 
initially loaded HSMs. The forest fire is estimated to result in a maximum 
increase by a factor of 3. This is not considered a significant increase in 
occupational dose especially considering the short duration of repair actions 

Environmental Impact 

There is no environmental impact due to the effect of the forest fire on the 
HSM 

Summary: (For NRC Annual Report, provide a brief overview) 

This activity involves a change in the ISFSI SAR in order to consider a 
revision of the Forest Fire Accident analysis which resulted in an increased 
HSM concrete temperature. The temperature exceeds the ACI 349 limits of 
350F to a depth of 4.5" although 25% to 75% of its strength is retained up to 
1200F which occurs to a depth of 1". Some spalling and cracking may result 
but the structural integrity is not impaired and DSC temperatures are only 
minimally affected. Also, dose rate at the surface is increased but there is 
not a significant increase in the occupational dose and the dose to the public 
is not affected. 
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Proposed Activity: 

This activity (UCR 00 I 04) involves the removal of questions/responses from Appendix A of the Independent Spent 
Fuel Storage Installation (ISFSI) Updated Safety Analysis Report (USAR). The questions being deleted, and the 
basis for deletion, are shown on Attachment I of this evaluation. The questions/responses contained in the ISFSI 
USAR, Appendix A are the formal NRC questions and the BGE responses that were generated during the initial 
licensing of the ISFSI. The majority of the responses have been incorporated into the USAR text. However, many 
of the questions/responses (see Attachment I) go beyond the level of detail required in the USAR and will be 
deleted. 

NUREG-1536, Final Report, published January 1997, "Standard Review Plan for Dry Cask Storage Systems" was 
reviewed and verified that no USAR information deleted was described in the NUREG-1536. 

This activity is supported by NEI 98-03, Revision I "Guidelines for Updating Final Safety Analysis Reports", which 
has received NRC endorsement per Regulatory Guide l.l81. Specifically, Appendix A, Page 4 of NEI 98-03, 
Revision I states: 

"The following types of excessively detailed textural information may be removed from UFSARs, except as indicated 
by applicable regulatory guidance or NRC Safety Evaluation Reports: 

Criterion I - Descriptive information that is not important to providing an understanding of the plant's 
design and operation from either a general or system functional perspective, e.g., component model numbers 

Criterion 2 - Design information that is not important to the description of the facility or presentation of its 
safety analysis and design basis, e.g., component details such as specific motor horsepower ratings for 
MOVs 

Criterion 3 - Design information that, if changed during the life of the plant, would have no impact on the 
ability of plant systems, structures, and components described in the UFSAR to perform their design basis 
junction(s), e.g., specific HVAC equipment capacity and flow rate information for structures that do not 
contain equipment that performs design basis functions 

Criterion 4 - Analytical itiformation, e.g., detailed calculations, that is not important to providing an 
understanding of the safety analysis methodology, input assumptions and results, and/or compliance with 
relevant regulatory and industry standards. " 

NOTE: The last column on Attachment I identifies which of the above criteria is used as a basis for deleting the 
associated question/response from Appendix A of the ISFSI USAR. 

An NE! document titled, "NE! 98-03, Revision I, Guidelines for Updated FSARs", signed by Anthony R. 
Pietrangelo, NEI Licensing Director, dated June 30,1999 was distributed to utilities. This document consists of a 
series of Utility questions and NEI answers relating to specific implementation ofNE! 98-03. Specific to removal I 
maintenance of question I response issues, Question II from "NEl 98-03, Revision I, Guidelines for Updated 
FSARs" inquired about the status of formal NRC questions and responses with respect to inclusion in the UFSAR. 
The NE! response states as follows: 

"The Q & A that were submitted to the NRC during review of the initial license application remain in the 
docket file. Per the Questions and Responses (Q & R) Concerning the Updated Rule provided in GL 80-110 
and GL 81-06, the responses should have been appropriately incorporated in the "body" of the updated 
FSAR. It would be expected that the level of detail used when including the responses in the FSAR would not 
exceed the level of detail for information that was typically included in the FSAR at that time. SOllie 
responses may not warrant incorporation in the FSAR at all, e.g., where a response provided additional 
information to justify the adequacy of the FSAR as written. While licensing practices may vary with respect 
to consideration of the Q & R as part of 10 CFR 50.59 evaluations, the Q & R are not considered part of the 
UFSAR and are therefore not within the scope of 10 CFR 50.59. To the extent responses are incorporated in 
the body of the UFSAR or as a separate volume, the information is subject to 10 CFR 50.59. 
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Commitments made in the responses, regardless of whether they were incorporated in the FSAR, remain 
commitments in the docket file unless the licensee has taken appropriate actions to revise or remove them. 

Because the Q&R are not considered part of the UFSAR, they are not "historical in/ormation" as that term 
is used in NEI98-03. Q&R information incorporated into the body of the FSAR would be historical only if it 
meets guidelines for historical information provided in NEI-98-03. " 

The inclusion of the NRC questions and BGE responses into the USAR was done as a matter of convenience by 
BGE, and was not required by the NRC. 

Relevant historical examples of applications for Appendix A in the ISFSI USAR include: 
• The BGE response on USAR, Page A.3-7. The response stated, "Since the governing load combinations are not 

affected by this change, the SAR need not be revised." It is indicative from this response that the NRC did not 
consider the BGE responses part of the SAR text. 

• In other instances, BGE stated that the SAR would be revised based on the NRC questions. For example, the 
response to question DSC-2 (USAR, Page A.C-I) states that SAR Tables 8.2-9 and 8.2-10 would be revised. 

Reason for Activity: 

Many of the questions/responses contained in Appendix A of the USAR contain excessive detail that goes beyond 
that typically required in the USAR. Additionally, engineers reviewing the USAR for 72.48 safety evaluations must 
look in more than one location (the text and Appendix A) to verify that the activity does not result in a change to the 
USAR. Incorporating the responses into the text and eliminating the ones whose detail exceeds that required of the 
USAR will make the task of reviewing the USAR easier. 

Function(s) of affected SSC.: 

NUHOMS-24P (Nutech Horizontal Modular System) is a dry storage system that provides safe, interim storage for 
irradiated fuel assemblies. There are three major components of the NUHOMS-24P system. Those three 
components are: \) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); and 3) Horizontal Storage Module 
(HSM). 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation ofa total of 120 HSM's, which can 
house 2880 fuel assemblies. These modules are being built incrementally, as needed, to match BGE's requirements 
for additional storage. Each HSM contains one DSC, and each DSC contains 24 fuel assemblies. The fuel 
assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul road to the ISFSI site, 
where the DSC is then inserted into the HSM for storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. The DSC is designed to fit securely 
in the TC and to slide into the HSM from the TC. The function of the DSC is to provide physical and radiological 
protection, and structural support of the spent fuel during loading operations and storage in the HSM. The DSC has 
been designed for the worst-case postulated accidents, so that retrievability of the fuel from the DSC is assured even 
following a maximum credible accident. 

Task Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunions near the top of the cask for down ending / up righting and lifting of the 
cask in the Auxiliary Building. The two lower trunions service as the axis of rotation during down ending / up 
righting operations and as supports during transport. The function of the TC is to provide radiological shielding 
during DSC closure operations and during transfer of the DSC to the ISFSI site. The TC is important to safety since 
it provides shielding and protection of the DSC from impact loads. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI 
site. Calvert Cliffs employs a 2 x 6 array, a massive concrete structure that consists of twelve HSM's in two rows of 
six. The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There are 
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two-foot thick interior walls that separate each HSM and provide neutron and gamma shielding and prevent scatter 
in adjacent modules during DSC loading. The function of the HSM is to safely provide temporary storage of the 
DSC's. The HSM provides the necessary radiological protection to the public at all times. Each HSM has been 
designed for worst case postulated and hypothetical accidents, including scenarios such as design basis tornadoes 
and tornado missiles. 

Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying, and interim 
storage operations. This is accomplished by a combination of mechanical separation of the fuel assemblies by the 
internal basket assembly and neutron absorption in the steel guide sleeve material. 

Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the spent fuel 
assemblies during normal operations. The DSC also provides support for the spent fuel assemblies during normal 
operations. The DSC also provides configuration control related to post accident recovery of spent nuclear fuel. 
The DSC is designed so that the worst-case postulated accidents, including a cask drop, will not result in 
deformation of the Internal Basket Assembly or the DSC shell to such a degree that retrieval of intact fuel 
assemblies is not assured. The structural characteristics of the Transfer Cask (TC) and the DSC limit the 
deceleration loads on the fuel assemblies so that their integrity is assured in the worst-case drop accident. 

Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma shielding at its ends 
by the use of lead shield plugs. These provide ALARA dose rates at the top of the canister during drying and 
sealing operations and at the bottom for minimizing dose rates during DSC loading into the Horizontal Storage 
Module (HSM) and at the HSM door during storage. The shielding function is achieved by the outer canister 
portion of the DSC. 

Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and the thermal 
radiation and conduction and convection from the DSC and the HSM. The DSC maintains the helium cover gas, 
which is required for corrosion control. This cover gas improves the thermal performance of the DSC. The decay 
heat removal function is achieved by the outer canister portion ofthe DSC. 

SAR Revision No.: 9 
SAR Sections Reviewed: All, including Appendix A 
Tech Spec Bases AmendmentlRev No.: 2 
Tech Spec Bases Reviewed: 2 and 3/4 

Complete for 50.59 and 72.48: 

I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to 
safety previously evaluated in the SAR is not increased. 

o Ves x No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: The activity involves the deletion of several 
questions/responses (See Attachment I) from Appendix A of the !SFSI USAR. 
The drawings and calculations referred to in the questions/responses are 
controlled under a BGE engineering document control procedures. Changes to 
these documents are subject to independent verification and supervisory 
approval. Information important to safety is not deleted. As shown in 
Attachment I, each of the deletion meets one of the criteria ofNE! 98-03 for the 
acceptable deletion of information from the USAR. The probability of 
occurrence of a malfunction of equipment important to safety previously 
evaluated in the SAR will not be increased due to this administrative activity. 
No physical modification to the facility is being made due to this activity. This 
activity does not degrade the reliability of components required to support the 
plant safety functions since the design of the facility is unchanged. 
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May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: The BGE responses that are being deleted made 
changes to the SAR text and other assorted documents (drawings, calculations, 
etc.) when required to satisfY NRC requirements/requests. In many instances, 
the BGE response simply justified the existing design. The activity is 
administrative in nature and does not result in a physical change to the ISFSI 
facility or the manner in which it is operated or maintained. Therefore, the 
consequences of a malfunction of equipment important to safety previously 
evaluated in the SARare not increased by this activity. 

May the probability of occurrence of an accident previously evaluated in the 
SAR be increased? 

Probability of Accident: Credible accidents analyzed for the ISFSI facility are 
described in Section 8.2 of the USAR. Any changes to the controlled 
documents associated with the questions/responses being deleted are subject to 
independent review and are controlled under BGE engineering document control 
procedures. Infonnation important to safety is not deleted in this activity. As 
shown in Attachment I, each of the deletion meets one of the criteria ofNE! 98-
03 for the acceptable deletion of infonnation from the USAR. Therefore, the 
probability of an accident previously evaluated in the SAR will not be increased. 

May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: Because this activity is administrative in nature and 
does not result in a physical change or modification to the ISFSI facility, the 
consequences of an accident, including radiological dose consequences, 
previously evaluated in the SAR will not be increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR 
is not created. 

DYes x 

DYes x 

No 

No 

May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: No new equipment, procedures, or tests are 
being added to the ISFSI facility as a result of this activity. No physical changes 
are being made to existing ISFSI equipment. Infonnation important to safety is 
not deleted. As shown in Attachment I, each of the deletion meets one of the 
criteria ofNEI 98-03 for the acceptable deletion of infonnation from the USAR. 
Therefore, the possibility of a malfunction of a different type than any 
previously evaluated in the SAR will not be created. 

May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: This activity is administrative in nature and does 
not result in any physical changes to the ISFS! facility. No new equipment, 
procedures, or tests will result from this change. Therefore, the possibility of an 
accident of a different type than any previously evaluated in the SAR will not be 
created. 
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Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYes 

Bases 

2.3 

2.4 

3/4.5 

x No Will the margin of safety as defined in the basis for any Technical Specification 
be reduced? 

Discussion of why the margin of safety is not reduced 

The deletion of questions / responses pertaining to the transfer cask drop analysis (Bases 2.3) will 
not result in a reduction in the safety margin of the Technical Specifications. No physical change 
to the facility is being made due to this activity. The changes are administrative in nature. Any 
changes to the calculations associated with these questions / responses are controlled under BGE 
engineering document control procedures and processes that require independent verification and 
supervisor approval for revision. 

The deletion of questions / responses pertaining to the horizontal storage module dose rates (bases 
2.4) will not result in a reduction in the safety margin of the Technical Specifications. No physical 
change to the facility is being made due to this activity. The changes are administrative in nature. 
Any changes to the calculations associated with these questions / responses are controlled under 
BGE engineering document control procedures and processes that require independent verification 
and supervisor approval for revision. 

The deletion of questions / responses pertaining to the forest nre analysis (Bases 3 /4.5) will not 
result in a reduction in the safety margin of the Technical Specincations. No physical change to 
the facility is being made due to this activity. The changes are administrative in nature. Any 
changes to the calculations associated with these questions / responses are controlled under BGE 
engineering document control procedures and processes that require independent verincation and 
supervisor approval for revision. 

Complete for 72.48: 

DYes x 

DYes x 

No 

No 

Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: The changes associated with this 
activity are administrative in nature and will result in no physical changes to the 
ISFSI facility. No new tests, experiments, or procedures are generated as a 
result of this activity. Therefore, the proposed activity will not result in an 
increase in occupational dose. 

Will the proposed activity involve a significant unreviewed environmental 
impact? 

A significant unreviewed environmental impact: No physical changes are made 
to the ISFSI facility. No changes are being made to the manner in which the 
ISFSI facility is being operated or maintained. Therefore, this administrative 
activity will not result in an uoreviewed environmental impact. 
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Summary: (For NRC Report, provide a brief overview) 

This activity deletes questions / responses from Appendix A oflhe ISFSI USAR. No physical changes to the ISFSI 
facility are being made by this proposed activity. No new tests, experiments, or procedures result from his activity. 
The information being deleted by this activity is not required per the guidance ofNUREG-1536 (SRP for Dry Cask 
Storage Systems). It constitutes excessive detail as defmed in NEI 98-03, revision 1, "Guidelines for Updating Final 
Safety Analysis Reports". 

USQ Determination: This activity was evaluated against the criteria of I OCFR 72.48(a)(2), such as the 
probability of occurrence or the consequences of an accident or the malfunction of equipment important 
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ). 
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Attachment 1 

Page Question Basis for Deletion Criterion 
A.3·1 N/A The question/response pertains to stress analysis calculations that are 4 

through beyond the level of detail required in the SAR. The BGE Response simply 
A.3·7 justified previously submitted information. 
A.7·1 7.0·1 The question was simply asking the current status ofBGE administrative 3 

processes with respect to the ISFSI. The Performance Improvement Plan 
no longer exists. 

A.8·1 8.0·9 The questions/responses are centered on the forest frre analysis 4 
through (Additional (calculation), or the specific details of how spacer disc stresses were 
A.8·4 Information) calculated (BGE calculation 00 I .020), that go beyond the level of detail 

SAR Table required in the SAR. The forest fire calculation was revised in 1998 and 
8.2·8 the USAR will be revised via approved IOCFR72.48 safety evaluation 

SEOOOI52. 
A.A·I Drawing·2, The BGE response referred to revised drawings. No changes were I 

through ·3, ·5 required. 
A.A·6 through -8, . 

10 through-
13,085·1, 

087·1 
AC·I DSC·I, ·2, The question/response is associated with a calculation that goes beyond the 4 

through ·4, ·6 level of detail required in the SAR. Changes to conform to NRC 
A.C·3 through ·8 request/requirements were made, where required. 
AD·I DSC·SUPT· The BGE response simply provided a revised calculation. I 

I 
A.D·I DSC·SUPT· The question/response is associated with a calculation that goes beyond the 4 

3 level of detail required in the SAR. No changes to the calculation were 
required. 

A.D·I DSC·SUPT· The question/response is associated with a calculation that goes beyond the I 
4 level of detail required in the SAR. The BGE response simply justified the 

existing design. 
A.D·2 DSC·SUPT· The question/response is associated with a calculation that goes beyond the I 

through 5 level of detail required in the SAR. The BGE response simply justified the 
A.D-4 existing design. No changes to the calculation were required. 
A.F·I HSM·I The question/response is associated with a calculation that goes beyond the 4 

level of detail required in the SAR. The BGE response simply justified the 
existing design. No changes to the calculation were required. 

A.F·2 HSM·4 The question/response is associated with a calculation that goes beyond the 4 
through level of detail required in the SAR. SAR changes to conform to NRC 
A.F·9 requests/requirements were made, where required. 

A.F·IO HSM·5 This is an editorial comment, as noted in the NRC question. I 
AG·I TC·4 The question/response is associated with a calculation that goes beyond the 4 

level of detail required in the SAR. The BGE response simply justified the 
existing design. No changes to the calculation were required. 

A.H·I YOKE· I The question/response is associated with a calculation that goes beyond the 4 
through level of detail required in the SAR. Changes to conform to NRC 
A.H·3 requests/requirements were made, where required. 
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PROPOSED ACTlVITY NO: ES199800410 50.59 Log No.: 

72.48 Log No.: 

N/A 

Proposed 
Activity 
(Description): 

SE00154 

The proposed activity consists of making changes to the Independent Spent Fuel Storage 
Installation (ISFSI) USAR [Refs. I and 2]. The changes are based upon six new 
analyses performed to document the fuel assembly structural integrity under Transfer 
Cask drop scenarios. The analyses are documented in Constellation Nuclear 1 Calvert 
Cliffs Nuclear Power Plant (CCNPP) calculations CA04678, CA04679, CA04680, 
CA05673, CA05797 and CA05760 [Refs. 3 through 5, 14, 18, and 19]. 

The proposed activity addresses the fuel assemblies utilized in Units I and 2, batches A 
through J. The above mentioned calculations are based on a fuel assembly mass of 1450 
lbs., which is conservative compared to the Tech Spec limit of 1300 lbs. In compliance 
with the Tech Sec limit, only those fuel assemblies with masses less than \300 lbs. will 
be loaded into the ISFSL 

The changes to the USAR consist of the following: 

1. Section 3.3.4.1, second paragraph, is being revised to replace the phrase "the DSC 
basket is designed to maintain the fuel configuration after a drop accident", with 
the phrase "the DSC basket is designed to keep the fuel assemblies separated 
from each other even after a drop accident". 

2. Section 4.2.3.2, fifth paragraph, is being revised to delete the following sentences, 
"Additionally, the structural characteristics ofthe cask and DSC limit the 
deceleration loads on the fuel assemblies so that their integrity is assured in the 
worst case drop accident (Reference 4.4). Thus, retrievability of fuel from the 
ISFSI and from the DSC is assured, even following the maximum credible 
accident". 

3. Section 5.1.1.9 is being revised to state that the DSC, transfer cask, and fuel shall 
be examined following any accidental drop. 

4. Section 8.2.5.2 is being revised to replace the last sentence about fuel integrity 
with several paragraphs, which discuss the integrity of each of the components of 
the fuel assembly based on the new analyses. 

5. Section 8.4 is being revised to add new references 8.33 through 8.39. 

A review of the Technical Specifications has revealed that the following changes need to 
be made in them, based on the proposed activity. 

I. Section 2.3: The ACTION statement will be revised to delete the phrase "from a 
height greater than IS inches, (0.38 m)". 

In addition, the basis for the above Technical Specification Section will be revised to 
delete the last sentence, which is related to the IS" drop height. 

Background 

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear 
Power Plant (CCNPP) stores spent fuel assemblies within Dry Shielded Canisters 
(DSCs). Twenty-four spent fuel assemblies are loaded into each DSC. Each DSC 
contains an outer leak-tight shell and an internal basket assembly. The outer shell 
provides the structural strength, shielding, and a leak-tight chamber for containing 
helium. The internal basket assembly includes twenty-four stainless steel guide sleeves 
(one for each spent fuel assembly), nine perforated carbon or stainless steel spacer discs, 
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and four carbon or stainless steel support rods. The nine spacer discs are spaced out 
along the length of the DSC at locations that approximately coincide with the spent fuel 
assembly's eight spacer grids and the single lower retention grid. The spacer discs are 
not structurally attached to the DSC shell walls or inner cover plates. The guide sleeves 
traverse the length of the DSC cavity through openings in the nine spacer discs. Four 
support rods are used to maintain the spacer disc locations. The support rods traverse 
the length of the DSC cavity through the spacer discs, and are structurally welded to the 
spacer discs. The DSC is loaded into a Transfer Cask (TC) for transporting it to the 
storage facility, where it is placed in a Horizontal Storage Module (HSM) for a long
term on-site storage. 

While an accidental drop of the TC is not considered credible, it is still postulated to 
occur, and its impact on the integrity of the DSC and TC is analyzed in detail and 
documented in the USAR. The impact of the drop on the integrity of the fuel assemblies 
was not analyzed, but was inferred from a Lawrence Livermore National Laboratory 
Report [Ref. 7] . 

As part of the 1998 Calvert Cliffs Nuclear Power plant "Independent Spent Fuel Storage 
Installation (ISFSI) Loading Restart Recovery Project," CCNPP performed an extensive 
evaluation of the documentation available for the Dry Shielded Canister (DSC) and its 
internals, to ensure that all its licensing requirements are satisfied. During the 
evaluation, CCNPP discovered that the spent fuel assembly safety, during a TC/DSC 
accident drop scenario, was not adequately demonstrated in Ref. 7, which was widely 
used by industry as it was distributed by the NRC. A review, by CCNPP, ofthe 
Lawrence Livermore report revealed that only the cladding was evaluated for structural 
adequacy. Other components of the CCNPP spent fuel assembly were not evaluated in 
the Lawrence Livermore report. The failure of these components could compromise the 
integrity of the fuel rod cladding, affect the center-to-center distance between fuel rods 
which could impact the criticality and thermal evaluations, and could hinder the 
retrievability of the spent fuel assembly from the DSC. Further, the latest NRC guidance 
[Ref. 8] has raised questions about the method and assumptions used in the analysis of 
the fuel rods. New analyses were prepared to address these issues. 

The Westinghouse/CE 14Xl4 fuel assemblies, utilized by CCNPP, are approximately 
157 inches in length and approximately eight by eight inches square in cross section. 
Each fuel assembly contains one hundred and seventy-six, 0.44 inch diameter fuel rods, 
which are closely bundled together. The fuel rods are held in place by an assembly of 
eight spacer grids, one retention grid, five guide tubes, an upper end fitting, and a lower 
end fitting. Each fuel rod contains spent nuclear fuel pellets, encased in a Zircalloy 
cladding. The cladding performs the safety function of preventing the release of fission 
product. Twenty-four spent fuel assemblies are loaded into a DSC. Within the DSC, the 
fuel assemblies are loosely held in place by guide sleeves belonging to the internal 
basket assembly. 

New Analyses 

New analyses were prepared to determine the response of fuel assembly components to a 
postulated TCIDSC drop. Reference 3 was prepared first to evaluate the response of all 
of the fuel assembly components. Subsequently, References 4 and 5 were prepared to 
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perform more detailed evaluations of the spacer grid and the upper end fitting (UEF), 
and therefore, supersede specific portions of Reference 3 associated with these 
components. Reference 3 documents the responses of fuel rods, guide tubes, lower end 
fitting (LEF) and the retention grid. In these analyses, the DSC was not credited with 
providing any reduction in the deceleration of fuel assemblies during the drop. 

The mass of the fuel assembly used in these analyses was such that it enveloped 
different types offuel. Reference 6 provides the variations in fuel assembly masses. 
The maximum mass is seen from the Reference as 1360 lbs., to which 80 lbs, should be 
added to address the possibility of having control components included in an assembly. 
Therefore, the maximum fuel assembly mass was conservatively taken as 1450 lbs. It is 
noted, however, that CCNPP is currently limited by its Tech Specs to load into the ISFSI 
only those fuel assemblies whose masses are less than 1300 lbs. each. 

The temperatures at which the ASME code allowables were detennined in all of the 
analyses envelop the maximum cladding temperature of 635 OF, per Technical 
Specification 3.4.1. 

The objectives of Reference 3 were to evaluate the fuel assembly retrievability and 
criticality following a drop. Fuel assemblies from Units I and 2 batches A-J were 
included in the evaluation. Axial drops, both right side up and upside down, and lateral 
drop were analyzed for the licensing basis deceleration of75g. The oblique drop was 
not analyzed, however, the design basis deceleration for the oblique drop is bounded by 
the design basis decelerations of axial and lateral drops. The axial drop analysis was 
based on the results of a similar analysis reported in the Electric Power Research 
Institute (EPR!) report, EPR! NP-7419 [Ref. 9]. The lateral drop analysis was 
performed using finite element methodology, through which Von Mises stress intensities 
were calculated and compared against the allowables. Selected results of Reference 3 
were updated by Reference 20 for a minor change in one of the parameters. 

The calculated stress intensities and the allowables, in units ofksi, are tabulated below. 

Lateral 

Fuel Rods 46.84" 

Guide Tubes 51.43" 

LEF & Reten- 4.075 
tion Grid 

Axial (Right Axial (Upside 
Side Up) Down) 

30.3 (for a weaker <30.3 
17X I 7 fuel at 88g) 

44.59 44.59 

36.45 Insignificant 

"Taken from Reference [20]. 

Allowable 

58.95 

57.96" 

57.15 

It is seen that the calculated stresses are less than the allowables, therefore, no failures 
would occur. 

Reference 4 analyzed the response of UEF flow plate, based on the consideration of the 
elastic-plastic material behavior. The analysis considered a top-end vertical drop 
scenario, which is the most limiting scenario for the UEF. The acceptance criterion used 
was the lack of failure, rather than meeting the code minimum stress and strain values. 
It was determined that after a 75gdrop the UEF ligaments would not fail, and that at 
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least a factor of2 margin would be available against ductile tearing, 

Reference 5 analyzed the structural integrity of spacer grids, in order to demonstrate fuel 
retrievability and cladding integrity. The guide sleeve, in which the assembly resides, 
was assumed to be perfectly rigid for conservatism, An equivalent static impact force of 
75g was used in the analysis to represent the worst case loading experienced by the 
spacer grids during a DSC accidental horizontal drop, The Zircaloy-4 spacer grid, as a 
part of a spent fuel assembly is expected to be irradiated and thus exhibit brittle 
behavior. Nonetheless, both brittle and ductile (un-irradiated) cases were considered in 
the calculation, 

Based on the results of this evaluation, it was detennined that major structural damage 
of the spacer grid would occur from a 75g accident drop scenario for both ductile and 
brittle material behavior assumptions, The evaluation also showed that some damage 
would occur to the spacer grids even for drop heights of less than 15 inches, for both 
ductile and brittle material behavior assumptions, Therefore, ISFSI Technical 
Specification 2.3 criterion of a drop height of 15 inches or more for the fuel assemblies 
to be inspected for damage is incorrect. Also, the ISFSI USAR assertion, of a 
reasonable assurance that no damage would occur for drop heights ofless than 15 
inches, is incorrect. In addition, the perimeter strip would likely fail at the lower levels 
of the spacer grid and thus allow fuel rods to be relocated from their original grid 
locations, and create the possibility of one of them getting wedged against the guide 
sleeve, It was further detennined that, with this possibility, an additional pull force of 
about 220 Ibs. would be required for retrieving the fuel assembly from the DSC, This 
additional required pull force is less than the pull force required in case of clip angle 
failure scenario [Ref. 12], for which the fuel assembly retrievability was previously 
detennined to be feasible , Therefore, retrievability of the fuel assembly from the DSC 
would not be compromised, 

The effect of impact of a broken spacer grid fragment, during a horizontal drop, on the 
fuel rod cladding was investigated [Ref. 18]. Various cladding vs, fragment orientations 
and edge conditions were considered, The maximum cladding wall stress was found to 
be less than the allowable stress of 80,5 ksi. 

The failure of spacer grids was detennined also to cause a change in the fuel rod pitch 
from 0.58 inch to 0.465 inch. The impact of this pitch reduction was evaluated in 
Reference 14, The cases evaluated were: an optimum density helium moderated and 0, 
25, 75 and 100% collapsed localized assembly, an unborated fully moderated 0, 25, 75 
and 100% collapsed localized assembly, and an unborated fully moderated 0, 25, 75 and 
100% collapsed DSC system. In all ofthe above cases the keff was calculated to be 
below the regulatory limit of 0,95, 

Reference 19 evaluated the cladding temperature for the reduced rod pitch, and 
detennined that it would be lower than that for the nonnal rod pitch because of better 
conductivity of the new arrangement. 

References: 

I, Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev, 9 
2, CCNPP ISFSI USAR Change Request UCR-OO 180 
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3. CCNPP Calculation CA04678, Rev. 0000, BGE (Calvert Cliffs Units I & 2) ISFSI 
Dry Storage Cask Drop Analysis 

4. CCNPP Calculation CA04679, Rev. 0000, ISFSI Fuel Assembly Upper End Fitting 
Structural Integrity 

5. CCNPP Calculation CA04680, Rev. 0000, ISFSI CE 14XI4 Fuel Grid Horizontal 
Drop Evaluation 

G. BGE Memorandum NEU 99-164, from T. A. Schearerto G. V. Patel, et aI., 71711999 
7. Lawrence Livermore National Laboratory Report, UCID-21246, Dynamic Impact 

Effects on Spent Fuel Assemblies, 10/20/1987 
8. NRC Interim Staff Guidance ISG-12, Rev. I, Buckling ofIrradiated Fuel Under 

Drop Conditions 
9. Electric Power Research Institute Report, EPRI NP-74 19, Fuel-Assembly Behavior 

Under Dynamic Impact Loads Due to Dry-Storage Cask Mishandling, July 1991 
10. CCNPP Issue Report IR3-007-608, 03/0411998 
II. Technical Specifications for Calvert Cliffs ISFSI, Amendment 3 
12. CCNPP Calculation CA04132, Rev. 0003, Nutech Horizontal Module System 

(NUHOMS) 24P ISFSI Dry Shielded Canister Structural Analysis for DSC Numbers 
ROOI-R024 

13. CCNPP Calculation CA04141, Rev. 0002, ISFSI Transfer Cask Structural Analysis 
14. CCNPP Calculation CA05673, Rev. 0000, Criticality Analysis for Dropped Fuel 

Storage Cask 
IS. NEI 96-07, Rev. I, Guidelines for 10 CFR 50.59 Safety Evaluations, 11/00 
16. NRC Interim Staff Guidance ISG-3, Rev. 0, Post Accident Recovery 
17. Calvert Cliffs ISFSI Updated Environmental Report, Rev. I 
18. CCNPP Calculation CA05797, Rev. 0000, DSC Horizontal Drop - Fuel Rod 

Cladding Integrity during Impact with a Broken Spacer Grid Fragment 
19. CCNPP Calculation CA05760, Rev . 0000, Effective Conductivity of the 

Reconfigured Fuel Assembly 
20. Hopper and Associates Letter HABGE-02/01-0952, ITR Issue Resolution - Fuel 

Rods and Guide Tubes, 02113/0 I 

Reason for This activity is being carried out in part to resolve Issue Report IR3-007-608 [Ref. 10]. 

Activity: The report was written to identify the issue related to the fuel assembly integrity. The 
ISFSI USAR claimed, based on the Lawrence Livennore Report [Ref. 7], that the fuel 
assembly integrity was maintained during and following a cask drop. A review of the 
report showed that it evaluated only the cladding, but not any of the other fuel assembly 
components. 

The design objectives of the dry storage system include ensuring that the retrieval offuel 
assemblies is still assured and that the fuel rod integrity is not compromised, following 
the worst case postulated cask drop accident, 

ISFSI Technical Specifications Section 2.3, "Transfer Cask", states that the transfer cask 
lifting height with a non-single-failure-proof lifting device shall not exceed 80 inches. 
The Technical Specification also states that for drops greater than 15 inches the DSC will 
be returned to the spent fuel pool and be visually inspected. Therefore, retrievability of 
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fuel from the DSC is demonstrated through analyses. The stipulation of IS inches drop 
height needs to be deleted, so that the inspection of the DSC will be required after a drop 
from any height. 

ISFSI Technical Specifications Section 3.4.1 limits the maximum air temperature rise 
within the Horizontal Storage Module. This is based on limiting the temperature of the 
hottest rod in the DSC to below 635°F. The potential impact of a reduction in rod pitch 
on cladding temperature is addressed in this safety evaluation. 

The affected SSCs are the spent fuel assemblies from Units I and 2, batches A through J. 

CCNPP utilizes Westinghouse/CE 14XI4 design fuel assemblies. Each fuel assembly 
contains one hundred and seventy-six fuel rods, which are 0.44-inch diameter each. The 
fuel rods are held in place by a set of eight spacer grids, one retention grid, five guide 
tubes, an upper end fitting, and a lower end fitting. Each fuel rod contains spent nuclear 
fuel pellets, encased in a Zircalloy cladding. The cladding performs the safety function of 
containing the fission products and preventing their release. The guide tubes, spacer 
grids, and end fittings form the structural frame of the assembly. The fuel assembly 
structural components are also effective in limiting bending stresses in fuel rod cladding, 
and in improving fuel rod stability under axial loads. The spacer grids maintain the fuel 
rod pitch over the length of the assembly. The grids provide positive side restraint to the 
fuel rods, but only a frictional restraint axially. The spacer grids are the widest part on a 
fuel assembly and are welded to all five guide tubes. The four outer guide tubes are 
mechanically attached to the end fittings. The upper end fitting attaches to the guide 
tubes to serve as an aligning and lifting device. 

The fuel rods are held together in the assembly at a pitch of 0.58 inch, which helps to 
control reactivity. The rods consist of enriched uranium fuel pellets stacked within a 
Zircalloy cladding tube. The cladding is the first barrier that prevents the fission 
products from escaping to the outside. 

UFSAR Sections reviewed where relevant 
information was found : 

Tech Spec Sections reviewed where relevant information 
was found : 

ISFS[ USAR Revision No.: 9 
ISFSI USAR Sections Reviewed: 

The main chapters reviewed were 1,3,4, 5,7, and 
8. The key Sections reviewed are listed as 
follows: 

1.2.1 
3.1.1 
3.3.4.1 

General Description 
Materials to Be Stored 
Control Methods for Prevention 
of Criticality 

4.2.1.2 Dry Shielded Canister (Structural 
Specifications) 

4.2.3 .2 Dry Shielded Canister 
Description 

Tech Spec Bases AmendmentlRev No.: 3 
Calvert Cliffs Independent Spent Fuel Storage 
Installation Technical Specifications, Appendix A to 
Materials License No. SNM-2505, Amendment 3, April 
17th 2001 , 
ISFSI Tech Spec Reviewed: 

2.3 
3/4.1 
3/4.3.1 
3/4.4.1 
5.0 

Transfer Cask (TC) 
Fuel to be Stored at ISFSI 
Ambient Temperature 
Maximum Air Temperature Rise 
Design Features 
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4.7.3 Individual Unit Description 
5.1.1.2 Fuel Loading 
5.1.1.9 Removal of Fuel from the Dry 

Shielded Canister 
8.1.1.2 Dry Shielded Canister Analysis 
8.1.1.3 Dry Shielded Canister Internal 

Basket Analysis 
8.2.3.2 Earthquake - Accident Analysis 
8.2.5 Cask Drop 

Table 1.2-1 

Table 3.1-1 

Table 3.3-3 

Table 3.3-5 

Table 3.6-3 

Table 8.1-1 

Table 8.1-3 

Table 8.1-4 

Table 8.2-1 

Design Parameters for the 
Calvert Cliffs ISFSI 
Principal Design 
Parameters for Fuel to Be 
Stored 
CE 14XI4 Fuel 
Parameters 
Design Parameters for 
Criticality Analysis of the 
DSC 
Summary of DeSign 
Criteria for Accident 
Conditions 
Estimated Component 
Weights 
Maximum Dry Shielded 
Can ister Stresses for 
Normal Loads 
Maximum Dry Shielded 
Canister Stresses for Off
Normal Loads 
NUHOMS-24P Accident 
Loading Identification 

72.48 Log No.: 

Does the proposed activity: 

SE00154 

I. 0 YES [8J NO Result in more than a minimal increase in frequency of occurrence of an 
accident previously evaluated in the UFSAR? 

Justification: 
Frequency of an Accident: 
Accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR. The major 
accidents consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of 
air inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the cask 
drop accident and earthquake incident are impacted by this activity. The earthquake scenario is bounded by 
the cask drop accident, as the acceleration postulated in a design basis earthquake is 1.5g, which is much 
smaller than the acceleration in the drop accident of75g. However, the frequency of occurrence of cask drop, 
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or any other accident, is not increased by the new analysis of the fuel assembly integrity. 

There is no change to the design or operation of the NUHOMS system caused by this activity. This activity 
does not modify the external configuration of the DSC envelope. The interface between the DSC and the 
HSM during [SFSI operations and interim storage of the DSC remains unaffected. Therefore, the frequency 
of occurrence of an accident involving loss of HSM air outlet shielding, or blockage ofHSM air inlets and 
outlets will not increase. 

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with blockage of 
the HSM vents. As stated above, the impact of the cask drop on the cladding was evaluated. It was 
determined that the fuel cladding would not rupture, and fuel rod integrity would be maintained. 

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are no 
credible events that would initiate this type of accident. As stated in the preceding paragraphs, the frequency 
of an accident that would lead to cladding failure is not increased by this activity. This activity does not 
affect the design of the DSC pressure boundary and therefore does not increase the probability of DSC 
leakage. 

2. D YES ~ NO 

Likelihood of Malfunction: 

Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a structure, system or component (SSC) important to safety 
previously evaluated in the UFSAR? 

Justification: 

The proposed activity consists of evaluating the spent fuel assemblies contained in a DSC, following a 
postulated drop, and incorporating the results into the USAR. The analyses were based conservatively on a 
fuel assembly mass of 1450 lbs., which is higher than the value of 1300 lbs. stated in the USAR and Tech 
Spec 3.1 .1. The analyses showed that the fuel rods, guide tubes, and upper and lower end fittings would 
maintain their integrity, but the spacer grids would be damaged. A detailed analysis of the damage showed 
that it would cause the fuel rods to be displaced from their grid location, and potentially get wedged between 
the assembly and the DSC guide sleeve. However, the analysis also showed that as a result of the wedging 
the additional force required to retrieve the fuel assembly was estimated to be about 220 lbs. This is less than 
the pull force required in the previously evaluated scenario of clip angle failure [Ref. 12], for which the fuel 
assembly retrievability was determined to be feasible. In addition, the fuel rod pitch would reduce from 0.58 
inch to 0.465 inch, due to the spacer grid failure. References 14 and 19 established that the decrease in fuel 
rod pitch would not adversely impact on the criticality control or the cladding temperature. 

Therefore, the likelihood of occurrence of a malfunction of equipment important to safety, namely the fuel 
assemblies, will not be increased. 

3. DYES [gJ NO 

Consequences of Accident: 

Result in more than a minimal increase in the consequences of an accident 
previously evaluated in the UFSAR? 

Justification: 
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The proposed activity, namely analysis of fuel assembly integrity, is related to the cask drop accident and 
earthquake incident, as stated above. 

The consequences of the cask drop accident on the fuel assemblies were evaluated in References 3 through 5, 
14, 18, and 19. The impact on critical safety functions is discussed below. The critical functions affected 
will be the configuration and criticality controls, and confinement. Other critical functions, such as the 
shielding, are not affected by the fuel assemblies. 

Criticality Control: In the fuel assembly evaluation, the deceleration value of75g was used for a drop, which 
ignored any reduction in deceleration provided by the DSC. Reference 5 determined that, following a drop, 
spacer grids would be damaged, resulting in the reduction of fuel rod pitch to 0.465 inch. Reference 14 
evaluated the criticality with reduced rod pitch, and determined that the k.ff would still be less than 0.95. 
Hence, the criticality control is maintained. 

Configuration Control: Configuration of fuel assemblies within the DSC needs to be maintained such that the 
assemblies remain retrievable. During a drop, the spacer grids would be damaged. This could result in a fuel 
rod being removed from the grid and getting wedged between the fuel assembly and the guide sleeve. It 
would cause an increase in the extraction force needed to retrieve the fuel assembly. However, the analysis 
showed that the wedging of the fuel rods would require an additional pull force of only 220 Ibs. for fuel 
assembly removal, which was previously detennined to be within the capacity of the spent fuel handling 
machine. Hence the fuel assembly retrievability is not jeopardized. 

Confinement: The drop would not rupture or damage the cladding. Therefore, the radioactive fission products 
would remain confined within the fuel rods. 

Shielding: The fuel assembly, during a drop, would not impact the radiation shielding properties of the DSC, 
and the DSC shielding materials. Therefore, there is no increase in the probability ofa malfunction of the 
DSC shielding due to this activity. 

Thermal Control: The cask drop would result in a reduction of rod pitch. The local cladding temperature was 
analyzed and determined to be lower than that for the normal rod pitch because of better conductivity of the 
new arrangement. Therefore, there is no increase in the probability of a malfunction of the DSC thermal 
control due to this activity. 

4.0 YES ~ NO 

Consequences of Malfunction: 

Result in more than a minimal increase in the consequences of a malfunction 
of an SSC important to safety previously evaluated in the UFSAR? 

Justification: 

The proposed activity determined that the drop accident would not lead to breaching of the cladding, so that 
consequences of malfunction of equipment important to safety, namely the radiation dose to operators or 
radiation releases from ISFSI would not increase. 

USAR Section 3.3.4.1 states that criticality control is assured by the physical properties and history of the 
fuel, mechanical control of the assemblies' locations in the DSC basket, neutron absorption by the materials of 
the basket, Calvert Cliffs administrative controls over fuel identification and handling, and the presence of 
soluble boron in the fuel pool for wet operations. None ofthese parameters would change, however, the rod 
pitch could decrease from 0.58 inch to 0.465 inch. The impact of this reduction of rod pitch on the criticality 
was evaluated, and found to be insignificant. Therefore, criticality control would be maintained, and there 
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would be no increase in the radioactivity content of the fuel assemblies. 

5. 0 YES IXI NO Create a possibility for an accident of a different type than any previously 
evaluated in the UFSAR? 

Justification; 
Possibility of New Accident: 

Accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and have been 
discussed previously. Evaluation of the fuel assembly integrity following a drop accident showed that the fuel 
assembly would maintain its safety functions. The impacts of the drop accident on other components, such as 
the DSC, and TC were evaluated previously. The results showed that none of the components would fail to 
perform their safety functions. Since there is no change to the design or operation of the NUHOMS system 
caused by this activity, the possibility of an accident of a different type than any previously evaluated in the 
SAR will not be created. 

6. IXI YES 0 NO 

Possibility of New Malfunction: 

Create a possibility for a malfunction of an SSC important to safety with a 
different result than any previously evaluated in the UFSAR? 

Justification: 

The proposed activity examines the response of a fuel assembly to a cask drop accident. The evaluation 
showed that the fuel assemblies would get damaged to certain extent. The components that would get 
damaged are the spacer grids. Previously, it was inferred from Reference 7 that the fuel assembly would not 
be damaged. Therefore, the likely failure of fuel assemblies is a malfunction of a different type than any that 
was previously evaluated in the USAR. 

As discussed above, despite the damage the critical functions of the fuel assemblies would remain intact. The 
cladding would not be breached or ruptured, so that the fission product barrier would be maintained. The 
criticality would not be a concern, and the thermal response would be within limits. Therefore, the new 
failure ofthe fuel assemblies would not cause an adverse impact on safety. 

7. 0 YES IXI NO Result in a design basis limit for a fission product barrier as described in the 
UFSAR being exceeded or altered? 

Justification: 
Analyses demonstrated that one component of the fuel assemblies would get damaged following a drop 
accident, but the fuel assemblies would continue to be able to perform their safety functions of confinement, 
criticality control, retrievability, and maintaining the temperature limits. The cladding would not be ruptured, 
thus would be able to maintain the confinement. Fuel rod geometry would be altered, however, analysis 
showed that it would not compromise the criticality control. Further, analysis showed that the geometry 
alteration would impact retrievability, but that the assemblies would still be retrievable with an additional pull 
force of acceptable magnitude. This maintains the original CCNPP commitment regarding retrievability, 
although the latest NRC guidance [Ref. 161 states, "Recovery methods or the need for Over-Packs or Dry 
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Transfer Systems to maintain safe storage conditions would then not be considered and evaluated as part of 
the licensing process." Since the fuel assembly can still be retrieved after a drop accident, and there is no 
impact to the integrity of the fuel rods and criticality control, the design basis limit for a fission product 
barrier is not exceeded or altered. 

8.0 YES ~ NO Result in a departure from a method of evaluation described in the UFSAR 
used in establishing the design bases or in the safety analyses? 

Justification: 

The impact of an accidental drop of the TC on the integrity of the fuel assemblies was not analyzed 
previously, but was inferred from a Lawrence Livermore National Laboratory Report [Ref. 7). Subsequently, 
CCNPP discovered that the spent fuel assembly safety, during a TCiDSC accident drop scenario, was not 
adequately demonstrated in Ref. 7. A review, by CCNPP, ofthe Lawrence Livermore report revealed that 
only the cladding was evaluated for structural adequacy. Other components of the CCNPP spent fuel 
assembly were not evaluated in the report. The current activity includes an analysis of the components of the 
fuel assembly, which were not previously analyzed. The evaluation methods used are the ones that have been 
used before by CCNPP and the industry. Therefore this activity does not involve a departure from a method 
of evaluation described in the ISFSI-USAR. 

Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR, which are based on 
the new analyses performed to document the fuel assembly integrity under Transfer Cask drop scenarios. 

The changes being made to the ISFSI USAR consist of providing a summary of fuel assembly integrity 
evaluation and results. 

It has been determined that the proposed activity will require the following Technical Specifications changes. 

Section 2.3: The ACTION statement needs to be revised to delete the phrase "from a height greater than 
IS inches, (0.38 m)" 

Reason for Activity: This activity is being carried out to resolve an issue related to the fuel assembly integrity. 
The USAR claimed that the fuel assembly integrity was maintained during a cask drop based on the Lawrence 
Livermore Report UCID-2l246. A review ofthe report showed that it evaluated only the cladding, but not 
any of the other components of the fuel assembly. 

The design objectives of the dry storage system are to ensure that the retrieval of fuel assemblies is assured 
and that fuel rod integrity is not compromised, following the worst case postulated cask drop accident. 

Activity Summary: The integrity of fuel assemblies contained within a DSC, following a postulated 7Sg drop, 
was analyzed. The drops considered were a horizontal drop, a right-side-up vertical drop, and an upside-down 
vertical drop. The oblique drop deceleration is bounded by the decelerations of axial and lateral drops. The 
analyses consisted of an evaluation of the impact of the drop on all ofthe fuel assembly components, namely 
the fuel rods, guide tubes, spacer grids, retention grid, and upper and lower end fittings. The objectives of 
this evaluation were to determine the impact on safety issues, such as confinement, criticality, cladding 
temperature, and retrievability. 

Stress intensities were calculated for the fuel rods, guide tubes, lower end fitting, and retention grid. The 
calculated values were below the ASME code allowables for their respective materials. Therefore, none of 
these components would fail following a drop. 
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The UEF was analyzed for its limiting scenario of an upside-down vertical drop. The analysis was based on 
the consideration of elastic-plastic material behavior. It was determined that the UEF ligaments would not 
fail, and that at least a factor of2 margin would be available against ductile tearing. 

The spacer grids were analyzed for their structural integrity. Both brittle (irradiated) and ductile (un
irradiated) cases were considered in the calculation. It was determined that a major structural damage of the 
spacer grid would occur for both ductile and brittle material behavior assumptions. The grid failures could 
allow fuel rods to be relocated from their original grid locations, and create the possibility of one of them 
getting wedged against the guide sleeve. It was further determined that, with this possibility, an estimated 
additional pull force of about 220 lbs. would be required for retrieving the fuel assembly from the DSC. The 
additional force required is within the capacity ofthe fuel handling machine. Therefore, retrievability of the 
fuel assembly from the DSC would not be compromised. 

The effect of impact of a broken spacer grid fragment, during a horizontal drop, on the fuel rod cladding was 
investigated. Various cladding vs. fragment orientations and edge conditions were considered. The 
maximum cladding wall stress was found to be less than the allowable stress. 

The failure of spacer grids was determined also to cause a reduction in the fuel rod pitch. The impacts of this 
change on the criticality and cladding temperature were analyzed. The criticality calculation determined that 
the effective multiplication factor (ketf) would still be less than 0.95. The cladding temperature evaluation 
determined that the temperature for the reduced rod pitch would be lower than that for the normal rod pitch 
because of better conductivity of the new arrangement. 

License Amendment Determination: This activity was evaluated against the criteria of IOCFR72.48(a)(2), 
such as the frequency of occurrence or the consequences of an accident or the malfunction of equipment 
important to safety. It was concluded that the activity does require a License Amendment for a change to the 
Technical Specifications, and because it creates the possibility of a malfunction of an SSC important to safety 
with a different result than that previously evaluated in the ISFSI-USAR. 
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Function(s) of affected SSC: As explained in the attached sheets 

SAR Revision No.: 8 Tech Spec Bases Amendment/Rev No.: 

SAR Sections Reviewed: 8.2 Tech Spec Bases Reviewed: 

Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of equipment important to 
safety previously evaluated in the SAR is not increased. 

0 Ves 12:1 No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: As explained in the attached sheets 

0 Ves 12:1 No May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: As explained in the attached sheets 

0 Ves 12:1 No May the probability of occurrence of an accident previously evaluated in the 
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Probability of Accident: As explained in the attached sheets 

0 Ves 12:1 No May the consequences of an accident previously evaluated in the SAR be 
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EN-l-102, Revision 5 enformsl \-\ 02-03 .dot 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page 3 of 4) 

I Page 3 oflO 

ACTIVITY ES200000755 50.59 Log No.: 72.48 Log No.: SEOO155 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR 
is not created. 

0 Yes ~ No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: As explained in the attached sheets 

0 Yes ~ No May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: As explained in the attached sheets 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

0 Yes ~ No Will the margin of safety as defined in the basis for any Technical Specification 
be reduced? 

Bases Discussion of why the margin of safety is not reduced 

As exelained in the attached sheets 
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A significant increase in occupational dose: 

As Explained in the attached sheets. 

0 Yes 0 No Will the proposed activity involve a significant unreviewed environmental 
impact? 

A significant unreviewed environmental impact: 

As Explained in the attached sheets. 

Summary: (For NRC Report, provide a brief overview) 

As explained in the attached sheets 
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This safety evaluation is prepared to update Section 8.2.9.2 of SAR of the ISFSI to reflect 
the modified analysis of the DSC internal pressure during accident condition. 

Reason for Activity 

Nuclear Engineering Unit procedures require an owner acceptance review of vendor 
calculations. During such review of TRANSNUCLEAR WEST (TNW) calculation 
BGEOO1.040l, "DSC Internal Pressure, Rev. I" (NEU calculation CA03947) two 
discrepancies were detected. The first error, dealt with non-conservative pressure, 
temperature, and volume used to calculate the helium mass for fuel rods. Correct values 
of 465 psia, 68 F, and 1.99 inl now replace the earlier values of 435 psia, 630 F, and 1.23 
inl , respectively. Issue report IR1-043-511 was created to trace the resolution of this 
change. The second discrepancy deals with the helium temperature used in the backfill 
process of the Dry Shielded Canister (DSC). The correct temperature of 290 F calculated 
by NEU through a transient analysis replaces 362 F used in the earlier analysis. The latest 
revision of the TNW calculation now uses the updated values and calculates a higher 
helium mass available for DSC pressurization in a design base accident. This results in a 
higher peak pressure of 64.55 psia, which is still less than the pressure limit of 64.7 psia. 

FUllction ofthe Affected SSC 

The affected SSC is the DSC. The safety functions of DSC are containment, shielding, 
criticality control, and heat transfer. The primary function of the DSC is to provide 
containment for the spent nuclear fuel. Hence, the DSC consists of a stainless steel shell, 
which is hermetically sealed by welding to the two inner top and bottom cover plates. 
There are also two outer cover plates welded to the shell to ensure containment integrity. 
The gamma ray shielding at both ends of the DSC is provided by the use of thick lead 
plugs. This is to minimize exposure from the top during the DSC drying and sealing 
process. This is also to minimize exposure from the bottom of the DSC while placed in 
the horizontal storage module (HSM). The shell thickness provides some radial shielding 
even though shielding in the radial direction is not a safety function of the DSC. 

The internal basket assembly of the DSC provides criticality control. The fuel assemblies 
are maintained in the desired position by a series of guide sleeves and axial support rods 
during normal and accident conditions. The location and the thickness of the guide 
sleeves in addition to the distance between the fuel assemblies provide the criticality 
control. Heat is transferred from the fuel rods to the DSC shell and the cover plates by a 
combination of thermal radiation, thermal conduction, and internal natural circulation 
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mechanisms. The conduction heat transfer takes place through guide-sleeves, spacer 
grids, as well as the helium cover gas. The internal circulation takes place by the helium 
gas between the heat source (fuel rods), and the heat sink (DSC shell and cover plates). 
The DSC shell in tum is air cooled by natural convection provided by ventilation in the 
horizontal storage module (HSM). Cooling of the fuel rods is essential in maintaining the 
integrity of the cladding, which serves as the primary containment barrier of the fission 
gases and prevents oxidation of uranium. Finally, the DSC integrity must be maintained 
as it acts as the final barrier for the release of fission gases in to the environment. The 
design pressure limit of the DSC under accident conditions is 64.7 psig. An accident 
condition is defined as an event leading to the blockage of all HSM vent paths when 
ambient temperature is 103 F and 30% of fuel rod gases are released in to the DSC. 

Revised Analysis 

The DSC internal pressure is a factor of the gas mass in the DSC. The contribution to the 
gas mass in the DSC consists of three components as follows. First, the backfill helium 
injected into the DSC subsequent to the fuel assembly loading. Second, the fill helium of 
fuel rods assumed to enter DSC in a hypothetical failure of all rods. Third, the fuel rod 
fission gases of which 30% is assumed to enter DSC in a hypothetical failure of all rods. 
Calculation of the mass of each gas requires three parameters namely, pressure, 
temperature, and volume as detailed below. 

Mass of backfill helium. The ISFSI technical specification 2.2.2 for helium backfill 
specifies a pressure up to 2.5 psig ± 2.5 psi. A conservative pressure of 5 psig is used in 
the analysis. As part of this activity the administrative procedure ISFSI-OI, "Independent 
Spent Fuel Storage Installation Procedure" that fills the DSC with helium will be changed 
to restrict the maximum fill pressure to 2.5 psig. This is to account for 2.5 psi instrument 
uncertainty. The DSC helium backfill mass is calculated using a DSC volume of 235 ff 
and a conservatively low temperature of 290 F. The fill temperature is obtained from a 
transient analysis to ensure the maximum partial pressure is reached due to the injected 
helium. This results in an additional helium mass of about 9% than originally calculated. 

Mass of fuel rod helium. The rod fill helium mass is calculated using revised values for 
pressure, temperature, and fuel rod gap volume. These are 465 ~sia for pin pressure, 68 F 
for gas temperature, and a conservative gap volume of 1.99 in per rod. These changes 
resulted in a helium mass, which is larger by a factor of about "3.6 compared to the 
originally calculated helium mass. 

Mass of fuel rod fission gases. No discrepancy was found in the calculation of the fission 
gases. Hence, no change is made and the total moles of the fission gases remain as 194. 
Using the above mentioned mass of gases, the partial pressure due to the DSC helium 
backfill is 26.49 psi a and the partial pressure due to the fuel rod helium and fission gases 
is 38.06 psia. Using the design basis accident condition (ambient temperature of 103 F), 
total DSC pressure reaches 64.55 psia, being below the DSC design pressure of 64.7 psia. 
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Since the peak pressure in the most conservative circumstance, used in the analysis, is still 
below the design limit, it can then be concluded that the additional mass of the helium gas 
does not adversely affect any of the DSC safety functions. 

ISFSI USAR Revision No.: ......................... . 
ISFSI USAR Section Reviewed: ......... .. ...... . 
ISFS Tecb Spec. Bases AmendmentIRev. No.: 
ISFSI Tecb Specification Bases Reviewed: 

8 
8.2.7. and 8.2.9 
1 
2.2.2 and 2.4 

1. Tbe probability of occurrence or the consequences of an accident or 
malfunction of equipment important to safety previously evaluated in tbe 
SAR in not increased 

Probability of Malfunction 
Tbe probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR will not be increased as the result of this proposed 
activity. This activity involves making changes to fuel parameters assumed in an 
ISFSI accident analysis for the fuel , to be stored in the BGE Calvert Cliffs ISFSI 
facility. Critical functions that must be maintained are containment, shielding, 
criticality control, and thermal safety functions. The probability of a malfunction 
is only increased if the performance of any equipment or components required to 
perform the above functions is degraded. In this case, none of these functions are 
degraded. 

The source strength of the gamma and neutron radiation remain within the original 
design limits and shielding properties are unchanged, thus shielding functions are 
not impacted by the changes outlined above. The requirements for heat transfer 
for the DSC to maintain temperatures below normal operating limits are not 
affected by these changes. The increase in initial temperature of the helium fill gas 
does not challenge the DSC's containment function since calculated pressures 
remain below design limits. The DSC and fuel assembly functions to prevent 
criticality are not impacted by the changes in fuel parameters since the changes in 
initial uranium mass and fuel pellet diameter are still bounded by the existing 
criticality analysis. Thus the probability of any malfunctions is not increased. 

Consequence of Malfunction 

The consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR will not be increased as a result of this proposed activity. 
Critical functions that must be maintained are containment, shielding, criticality 
control, and thermal safety. The probability of a malfunction is increased if the 
performance of any equipment or components required to perform these functions 
is degraded. As discussed earlier, none of these functions are degraded. Gamma 
and neutron source strengths remain within the original design limits and shielding 
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properties are unchanged, thus shielding functions are not impacted by this change 
to the fuel parameters. Heat transfer functional requirements for the DSC to 
maintain temperatures below normal operating limits are not affected by these 
changes. The increase in initial pressure of helium fill gas does not challenge the 
DSC's containment function since calculated pressures remain below design limits. 
The DSC and fuel assembly functions to prevent criticality are not impacted by the 
changes in fuel gap volume. Therefore, there is no increase in the consequences of 
malfunction of equipment important to safety. There is no release of gases. Hence 
there is no consequences. 

Probability of Accident 

The probability of occurrence of an accident previously evaluated in the 
SAR will not be increased as the result of this activity. Credible accidents 
analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the 
SAR. Accidents affected by this change in fuel parameters include the 
drop accident, the accidental pressurization, and the blockage of air inlets 
and outlets. The changes in fuel parameters do not lead to an increased 
likelihood of any of these accidents. Assembly weights remain unchanged 
and within acceptable limits, thus the drop accident probability is not 
increased. The increased moles of the helium fill gas and the fuel rod gap 
volume does not increase the probability of accidental pressurization of 
the DSC. This is because, the calculated peak pressure using conservative 
inputs and assumptions remains below the design limit. There is no 
change to the operation of the ISFSI system caused by this activity, 
therefore there is no change to the probability of any analyzed accident. 

Consequences of an Accident 

The consequences of an accident previously evaluated in the SAR will not 
be increased as a result ofthis activity. Credible accidents analyzed for the 
Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Accidents 
affected by this change in fuel parameters include the drop accident, the 
accidental pressurization, and the blockage of air inlets and outlets. 

Increases in consequences only occur when doses to the public are 
increased beyond what were previously calculated. Gamma and neutron 
source strengths remain within the original design limits and shielding 
properties are unchanged, thus shielding functions are not impacted by this 
change to the fuel parameters. The increase in initial temperature of the 
helium fill gas does not challenge the DSC's containment since the 
calculated peak pressure remains below the design limit. The DSC and 
fuel assembly functions to prevent criticality are not impacted by the 
changes in fuel parameters since the change in the fuel rod gap volume has 
no effect on the criticality analysis. Additionally there are no changes to 
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the operations of the ISFSI created by this activity. Therefore, there is no 
increase in the consequences of accidents evaluated in the SAR. There is 
no release of radioactive materials to the environment. Hence, there are 
no consequences. 

2. The possibility for an accident or malfunction of a different type than any 
evaluated previously in the SAR is not created 

The possibility for an accident or malfunction of a different type than any 
evaluated previously in the SAR is not created. 

Possibility of New Malfunction 

The possibility of a malfunction of a different type than any previously 
evaluated in the SAR will not be created as a result of this activity. This 
activity involves a revised analysis of the mass of helium in the DSC, to 
be stored in the CEO Calvert Cliffs ISFSI facility. Critical functions that 
must be maintained are containment, shielding, criticality control, and 
thermal safety functions. All fuel parameters remain within acceptable 
limits, thus no new malfunctions exist. Since the operation of the ISFSI 
system is not changed by these changes in fuel parameters, no new 
malfunctions of equipment or materials are involved. 

Possibility of New Accident 

The possibility of an accident of a different type than any previously 
evaluated in the SAR will not be created as a result of this activity. 
Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in 
Section 8.2 of the SAR. The operation of the ISFSI system is not changed 
by the revised analysis discussed above. Criticality is not affected and all 
other parameters remain within acceptable limits, thus the possibility of a 
new accident does not exist. 

3. The margin to safety as defined in the basis for any Technical Specification is 
not reduced 

The margin of safety as defined in the basis for the BOE ISFSI Technical 
Specification 2.4 is not reduced since the analysis documents that the stress and 
dose allowables specified in the FSAR and SER are still maintained. Technial 
Specification 2.4 requirements for HSM dose rates are associated with initially 
loaded HSMs. Technical specification 2.2.2 is respected in the analysis. Thus 
there is no Unreviewed Safety Qustion. 
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Occupational Dose 

An increase in occupational dose will not occur as a result of this activity. The 
operation of the ISFSI system is not changed by the changes determined in the 
revised analysis. Gamma and neutron source strengths remain within the original 
design limits and shielding properties are unchanged, thus occupational doses are 
not affeted. 

Environmental Impact 

An environmental impact will not occur as the result of this activity. 
Integrity of the DSC or transfer cask is not affected by this actlVlty. 
Shielding functions of the DSC and the transfer cask are not affected by 
this activity. This activity does not affect any area of the plant site 
previously undisturbed for the ISFSI, and does not cause any reason for 
revision to the ISFSI Updated Environmental Report. The proposed 
activity does not affect the environmental conditions associated with the 
ISFSI. 

Summary: (For NRC Annual Report, provide a brief overview) 

This activity involves a change in the ISFSI UFSAR to reflect the revised 
peak pressure calculated for the DSC. This revised peak pressure is larger 
than before but still below the design limit. No other parameter is affected. 
The reason for calculating a new peak pressure for the DSC is the fact that 
the DSC helium mass in increased due to two factors. First, a more 
conservative temperature is used for helium during the backfill process to 
maximize the DSC pressure in the most limiting accident scenario. The 
second factor is the use of a larger fuel rod gap volume, which increases 
helium mass stored in each fuel rod. 

Gamma and neutron source strengths remain within the original design 
limits and shielding properties are unchanged, thus shielding functions are 
not impacted by the change in the fuel gap volume. Heat transfer 
functional requirements for the DSC to maintain temperatures below 
normal operating limits are not affected by these changes. The increase in 
initial temperature of the helium fill gas does not challenge the DSC's 
containment function since calculated pressures remain below design 
limits. The DSC and fuel assembly functions to prevent criticality are not 
impacted by the change in fuel gap volume. Assembly weight and overall 
DSC weights remain within acceptable limits. Thus the changes do not 
involve a Unreviewed Safety Question. 



NUHOMS-24P design, this accident assumes that the fuel rods and the DSC pressure boundary are ruptured due to an event of unspecified origin. 
8.2.8.2 Accident Analysis 
There are no structural or thermal consequences resulting from the DSC leakage accident described above. The radiological consequences of this accident are presented in Section 8.2.8.3. 

-' 8.2.8.3 Accident Dose Consequences 
Whole body and maximum organ doses are calculated for a hypothetical individual assumed to be present at the nearest controlled area boundary location (with respect to the ISFSI, approximately 3900') for the duration of the event. A meteorological dispersion parameter (X/Q) of 3.0x10-4 sec/m3 was used .• in calculating the maximum potential doses at the 3900' controlled area boundary. The resulting calculated doses are 0.1 mrem and 17.8 mrem for the maximum off-site total body and skin doses, respectively. These accident doses are well within the 10 CFR 72.106 limit of 5000 mrem. 

8.2.9 ACCIDENTAL PRESSURIZATION OF DRY SHIELDED CANISTER For more information see Reference 8.16. 

This accident addresses the consequences of accidental pressurization of the DSC . . 
8.2.9.1 Cause of Accident 
Internal pressurization of the DSC could result from fuel cladding failure that would release fuel rod fill gas and free fission gas. 

8.2.9.2 Accident Analysis 
The maximum DSC accident pressurization was calculated assuming that the fuel rod fi ion gas release fraction is 30%, and that the fuel rod fill gas r

·· . pressure i 435 psia. The resulting internal DSC pressure was calculated ,U. '1' 5t~ . . at the Calvert"CI! s maximum ambient temperature of 103°F. The limiting ,.., accident for DSC pressurization is the HSM blocked vent case.diil,cussed in Section 8.2.7. Under the.se conditions, the gas temperat~( • in the DSC Will rise to 548°F prodUCing ' a DSC Internal pressure of O.j:l. gslg. The maximum DSC shell local primary membrane stress i ensity"'dcre-accident pressurization was calculated using 50 psig, the design ba is accident pressure discussed in Reference 8.1, and was determined to b,,"-__ _ 

8.2.10 

5.1 ksi. 

8. 2.9.3 Accident Dose Calculations 
Since the maximum DSC accident pressure is within the design basis limits, there are no dose consequences. 

FOREST FIRE 
For more information see Reference 8.18. 

CALVERT CLIFFS ISFSI USAR 8.2·12 
Rev. 8 

) 
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DYES [gJ NO Involve a change in the Technical Specifications/License Conditions? 
[gJ YES 0 NO Require a change or addition to the UFSARlUSARITechnical Specification Bases? 

Applicable to 10 CFR 72.48 Safety Evaluations 

YES NO Involve a Significant Increase in Occupational Dose? 
YES NO Involve a Environmental 

Prepared by: NED Date: 9113/00 

[gJ YES 0 NO Is a special review required by groups other than the group to which the Preparer 

Resp.lnd: R. H. Beall PRifNTIi'ilNAMF.""----j Resp.Ind.: 
Resp.lnd: 

PRINTED NAME 

SIGNATURE 

Work Work 
Group: _N_FM ______ ---t Group: ------------------, 

Work 
Group: 

Date: Date: 

Approved 

Signature 

Date 

The 
POSRC Meeting No.: 

Recommend 
Approval 

Approved 

Recommend 
Disapproval 

Disapproved 0 

has this 

o 

Date 

o YES Full OSSRC Committee review.!.e.\luired? _/) 

Signature: M"~ 
---L~~~~O~S~S~R~C~S~E~S~C~h~a~irm~an-------

If yes, OSSRC Meeting No. 

EN·!·!02, Revision 5 

Date: 

NO 

Date: 

o 

Date /-f'''1'''''--

enformsll·[ 02·03.dot 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page 2 of4) 

I Page 2 of 10 

ACTIVITY: ES200000755 50.59 Log No.: 72.48 Log No.: SE00l56 

Proposed Activity: As explained in the attached sheets 

Reason for Activity: As explained in the attahced sheets 

Function(s) of affected SSC: As explained in the attached sheets 

SAR Revision No.: 8 Tech Spec Bases AmendmentlRev No.: 

SAR Sections Reviewed: 8.2 Tech Spec Bases Reviewed: 

Complete for 50.59 and 72.48: 

I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to 
safety previously evaluated in the SAR is not increased. 

0 Yes [8J No May the probability of occurrence of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Probability of Malfunction: As explained in the attached sheets 

0 Yes [8J No May the consequences of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Consequences of Malfunction: As explained in the attached sheets 

0 Yes [8J No May the probability of occurrence of an accident previously evaluated in the 
SAR be increased? 

Probability of Accident: As explained in the attached sheets 

0 Yes [8J No May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: As explained in the attached sheets 

EN-I-I02, Revision S enformsl 1-1 02-03 .dot 



ATTACHMENT 3, SAFETY EVALUATION FORM (Page 3 of4) 

I Page 3 ofiO 

ACTIVITY ES200000755 50.59 Log No.: 72.48 Log No.: SEOOl56 

2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR 
is not created. 

0 Yes ~ No May the possibility of a malfunction of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Malfunction: As explained in the attached sheets 

0 Yes ~ No May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 

Possibility of New Accident: As explained in the attached sheets 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced . 

0 Yes ~ No Will the margin of safety as defined in the basis for any Technical Specification 
be reduced? 

Bases Discussion of why the margin of safety is not reduced 

As explained in the attached sheets 

EN-l-102, Revision 5 enforms\I-I02-03.dot 



ATfACHMENT 3, SAFETY EVALUATION FORM (Page 4 of4) 

I Page4oflO 

ACTIVITY: ES200000755 50.59 Log No.: 72.48 Log No.: SEOO156 

Com~lete for 72.48: 

0 Yes [g] No Will the proposed activity involve a significant increase in occupational dose? 

A significant increase in occupational dose: As explained in the attached sheets 

0 Yes [g] No Will the proposed activity involve a significant unreviewed environmental 
impact? 

A significant unreviewed environmental impact: As explained in the attached sheets 

Summary: (For NRC Report, provide a brief overview) 

As explained in the attached sheets 

EN-I- 102, Revision 5 enformsl 1-102-03 .dot 



72.48 Log SEOOl56 
ISFSI - FUEL PARAMETER UPDATE 

72.48 - SAFETY EV ALUA nON 
ISFSI - FUEL P ARAMETER UPDATE 

PROPOSED ACTIVITY 

Page - 5 - of 10 

This safety evaluation is prepared to update ISFSI SAR to reflect changes in Tables 1.2-
1,3.3-3, and 3.3-5. 

Reason for Activity 

This activity is a result of the resolution ofIR3-007-603. This issue report documents that 
Batches A, B, and C used in Units I and 2 had different uranium mass, pellet diameter, 
and clad thickness than specified in various tables of the ISFSI SAR. In response to this 
issue report, the design basis analysis for ISFSI has been verified as bounding for 
parameters of Units 1 and 2 fuel Batches A, B, and C. This activity will incorporate the 
fuel batch A, B, and C parameters into the ISFSI SAR as necessary. 

Regarding the uranium mass issue, the IR notes that fuel assemblies contain as much as 
399 kg of uranium while only 386 kg of uranium is specified in Table 1.2-1 of the ISFSI 
SAR. The change to Table 1.2-1 includes replacement of "nominal" to "minimum" for 
initial uranium content. Regarding the pellet diameter, the IR notes that the actual fuel 
assembly characteristics for Batches A, B, and C (pellet diameter of 0.3805 inches) are 
different than that specified in SAR Table 3.3-3 (pellet diameter of 0.3765 inches). 
Regarding clad thickness, Batches A, B, and C have clad thickness of 0.026 inches. The 
change to Tables 3.3-3 and 3.3-5 includes a footnote describing that the slight deviation of 
pellet diameter and clad thickness do not affect the results of design basis analysis. 

Function of the Affected SSC 

The affected SSC is the DSC. The DSC has containment, shielding, criticality control, 
and thermal safety functions. The primary function of the DSC is to provide containment 
for the spent nuclear fuel. Hence, the DSC consists of a stainless steel shell, which is 
hermetically sealed by welding to the two inner top and bottom cover plates. There are 
also two outer cover plates welded to the shell to ensure containment integrity. The 
gamma ray shielding at both ends of the DSC is provided by the use of thick lead plugs. 
This is to minimize exposure from the top during the DSC drying and sealing process. 
This is also to minimize exposure from the bottom of the DSC while placed in the 
horizontal storage module (HSM). The shell thickness provides some radial shielding 
even though shielding in the radial direction is not a safety function of the DSC. 

The internal basket assembly of the DSC provides criticality control. The fuel assemblies 
are maintained in the desired position by a series of guide sleeves and axial support rods 
during normal and accident conditions. The location and the thickness of the guide sleeves 
in addition to the distance between the fuel assemblies provide the criticality control. Heat 
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is transferred from the fuel rods to the DSC shell and the cover plates by a combination of 
thermal radiation, thermal conduction, and internal natural circulation mechanisms. The 
conduction heat transfer takes place through guide-sleeves, spacer grids, as well as the 
helium cover gas. The internal circulation takes place by the helium gas between the heat 
source (fuel rods), and the heat sink (DSC shell and cover plates). The DSC shell in turn is 
air cooled by natural convection provided by ventilation in the horizontal housing module 
(HSM). Cooling of the fuel rods is essential in maintaining the integrity of the cladding, 
which serves as the primary containment of the fission gases and prevents oxidation of 
uranium. Finally, the DSC integrity must be maintained as it acts as the final barrier for the 
release of fission gases in to the environment. 

Revised Analysis 

Mass of uranium and pellet diameter. As part of the resolution of IR3-007-603, it was 
noted that different calculations use different values for uranium mass. This is justified, as 
the goal in all such calculations is to use conservative inputs and assumptions. In a 
calculation where the goal is to determine the amount of negative reactivity, the use of a 
low value for uranium mass is justified and conservative. On the other hand, a high value 
for uranium mass is conservative when the goal was to determine the sources of positive 
reactivity. In conclusion, the current criticality analysis is bounding for Batches A, B, and 
C parameters. 

Fuel Pellet Diameter. Issue report IR3-007 -603 denotes that several fuel assemblies listed 
in the ISFSr SAR are different from actual fuel assembly characteristics for Batches A, B, 
and C. Table 3.3-3 and 3.3-5 of ISFSI SAR specifies pellet diameter of 0.3765. The 
pellet diameter of Batches A, B, and C is 0.3805 inches. Resolution of this issue is based 
on the fact that, criticality is a function of uranium mass and density. The uranium mass 
and density in calculation CA03971 (Vectra calculation 113-113.0600) bounds all 
applicable fuel batches, i.e., for Batches A - G for Units 1 and 2. 

Clad thickness. Similar to fuel pellet diameter, there are discrepancies between fuel clad 
thickness specified in the ISFSI SAR Tables 3.3.-3 and 3.3-5 and clad thickness of fuel 
Batches A, B, and C. Resolution of this issue is based on the fact that there is no concern 
regarding reactivity. Clad thickness affects fuel rod gap volume that is considered in 
SE00155. Clad thickness also affects the allowable pressure stress for a given clad 
temperature. To ensure that the maximum stress remains below the allowable, and no fuel 
would fail within the specified ISFSI lifetime and specified fuel burnup, calculation 
CA03949 (TNW BGE-01.0403, Rev. 1) performs a conservative analysis and establishes a 
clad temperature limit. The results of new cases analyzed for the thinner cladding 
associated with Batches A, B and C indicate that the clad temperature limit remains 
conservative for these batches as well. 
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8 
Tables 1.2-1 , 3.3-3, and 3.3-5 
1 

1. The probability of occurrence or the consequences of an accident or 
malfunction of equipment important to safety previously evaluated in the 
SAR in not increased 

Probability of Malfunction 
The probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR will not be increased as the result of this proposed 
activity. This activity involves uranium mass, pellet diameter, and clad thickness. 
None of these changes would have any affect on the DSC function. Critical 
functions that must be maintained are containment, shielding, criticality control, 
and thermal safety functions. The probability of a malfunction is only increased if 
the performance of any equipment or components required to perform the above 
functions is degraded. In this case, none of these functions are degraded. 

The source strength of the gamma and neutron radiation remain within the original 
design limits and shielding properties are unchanged, thus shielding functions are 
not impacted by the changes outlined above. The requirements for heat transfer 
for the DSC to maintain temperatures below normal operating limits are not 
affected by these changes. The DSC and fuel assembly functions to prevent 
criticality are not impacted by the changes in fuel parameters since the changes in 
initial uranium mass, fuel pellet diameter, and clad thickness are still bounded by 
the existing criticality analysis. The cladding temperature limit is also not 
affected. Thus the probability of any malfunctions is not increased. 

Consequence of Malfunction 

The consequences of a malfunction of equipment important to safety previously 
evaluated in tlle SAR will not be increased as a result of this proposed activity. 
Critical functions that must be maintained are containment, shielding, criticality 
control, and thermal safety. The probability of a malfunction is increased if the 
performance of any equipment or components required to perform these functions 
is degraded. As discussed earlier, none of these functions are degraded. Gamma 
and neutron source strengths remain within the original design limits and shielding 
properties are unchanged, thus shielding functions are not impacted by this change 
to the fuel parameters. Heat transfer functional requirements for tlle DSC to 
maintain temperatures below normal operating limits are not affected by these 
changes. The DSC and fuel assembly functions to prevent criticality are not 
impacted by the changes in fuel parameters since the changes in initial uranium 
mass, fuel pellet diameter, and clad thickness are still bounded by the existing 
criticality analysis. The cladding temperature limit is also not affected. Therefore, 
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there is no increase in the consequences of malfunction of equipment important to 
safety. There is no release of gases. Hence there are no consequences. 

Probability of Accident 

The probability of occurrence of an accident previously evaluated in the 
SAR will not be increased as the result of this activity. Credible accidents 
analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the 
SAR. Accidents affected by this change in fuel parameters include the 
drop accident, the accidental pressurization, and the blockage of air inlets 
and outlets. The changes in fuel parameters do not lead to an increased 
likelihood of any of these accidents. Assembly weights remain unchanged 
and within acceptable limits, thus the drop accident probability is not 
increased. The DSC and fuel assembly functions to prevent criticality are 
not impacted by the changes in fuel parameters since the changes in initial 
uranium mass, fuel pellet diameter, and clad thickness are still bounded by 
the existing criticality analysis. The cladding temperature limit is also not 
affected. There is no change to the operation of the ISFSI system caused 
by this activity, therefore there is no change to the probability of any 
analyzed accident. 

Conseqnences of an Accident 

The consequences of an accident previously evaluated in the SAR will not 
be increased as a result of this activity. Credible accidents analyzed for the 
Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. Accidents 
affected by this change in fuel parameters include the drop accident, the 
accidental pressurization, and the blockage of air inlets and outlets. 

Increases in consequences occur only when doses to the public are 
increased beyond what were previously calculated. Gamma and neutron 
source strengths remain within the original design limits and shielding 
properties are unchanged, thus shielding functions are not impacted by this 
change to the fuel parameters. The DSC and fuel assembly functions to 
prevent criticality are not impacted by the changes in fuel parameters since 
the changes in initial uraniwn mass, fuel pellet diameter, and clad 
thickness are still bounded by the existing criticality analysis.. There are 
no changes to the operations of the ISFSI created by this activity. 
Therefore, there is no increase in the consequences of accidents evaluated 
in the SAR. The cladding temperature limit is also not affected. There is 
no release of radioactive materials to the environment. Hence, there are 
no consequences. 
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2. The possibility for an accident or malfunction of a different type than any 
evaluated previously in the SAR is not created 

The possibility for an accident or malfunction of a different type than any 
evaluated previously in the SAR is not created. 

Possibility of New Malfunction 

The possibility of a malfunction of a different type than any previously 
evaluated in the SAR will not be created as a result of this activity. 
Critical functions that must be maintained are containment, shielding, 
criticality control, and thermal safety functions. All fuel parameters 
remain within acceptable limits, thus no new malfunctions exist. Since the 
operation of the ISFSI system is not changed by these changes in fuel 
parameters, no new malfunctions of equipment or materials are involved. 

Possibility of New Accident 

The possibility of an accident of a different type than any previously 
evaluated in the SAR will not be created as a result of this activity. 
Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in 
Section 8.2 of the SAR. The operation of the ISFSI system is not changed 
by the revised analysis discussed above. Criticality is not affected and all 
other parameters remain within acceptable limits, thus the possibility of a 
new accident does not exist. 

3. The margin to safety as defined in the basis for any Technical Specification is 
not reduced 

The margin of safety as defined in the basis for the BGE ISFSI Technical 
Specification 2.4 is not reduced since the analysis documents that the 
stress and dose allowable specified in the FSAR and SER are still 
maintained. Thus there is no Unreviewed Safety Question. Regarding the 
mass of uranium, pellet diameter, and clad thickness, the margin to safety 
is not reduced. This is true because the analyses of record remain 
bounding. 

Occupational Dose 

An increase in occupational dose will not occur as a result of this activity. 
The operation of the ISFSI system is not changed by the changes 
determined in the revised analysis. Gamma and neutron source strengths 
remain within the original design limits and shielding properties are 
unchanged, thus occupational doses are not affeted. 
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Environmental Impact 

An environmental impact will not occur as the result of this activity. 
Integrity of the DSC or transfer cask is not affected by this activity. 
Shielding functions of the DSC and the transfer cask are not affected by 
this activity. This activity does not affect any area of the plant site 
previously undisturbed for the ISFSI, and does not cause any reason for 
revision to the ISFSI Updated Environmental Report. The proposed 
activity does not affect the environmental conditions associated with the 
ISFSI. 

Summary: (For NRC Annual Report, provide a brief overview) 

This activity is a result of the resolution ofIR3-007-603. This issue report 
documents that batches A, B, and C used in units I and 2 had different 
uranium mass, pellet diameter, and clad thickness than specified in various 
tables of the ISFSI SAR. In response to this issue report, the design basis 
analysis for ISFSI have been verified as bounding for parameters of units I 
and 2 fuel batches A, B, and C. This activity will incorporate the fuel batch 
A, B, and C parameters into the ISFSI SAR as necessary. 

Regarding the uranium mass issue, the IR notes that fuel assemblies 
contain as much as 399 kg of uranium while only 386 kg of uranium is 
specified in Table 1.2-1 of the ISFSI SAR. The change to Table 1.2-1 
includes replacement of "nominal" to "minimum" for initial uranium 
content. Regarding the pellet diameter, the IR notes that the actual fuel 
assembly characteristics for Batches A, B, and C (pellet diameter of 
0.3805 inches) are different than tbat specified in SAR Table 3.3-3 (pellet 
diameter of 0.3765 inches). The change to Tables 3.3-3 and 3.3-5 includes 
a footnote describing that the slight deviation of pellet diameter and clad 
thickness do not affect the results of design basis analysis. 

Gamma and neutron source strengths remain within the original design 
limits and shielding properties are unchanged, thus shielding functions are 
not impacted by the change in the fuel parameters. Heat transfer 
functional requirements for the DSC to maintain temperatures below 
normal operating limits are not affected by these changes. The DSC and 
fuel assembly functions to prevent criticality are not impacted by the 
changed fuel parameters. The cladding temperature limit is also not 
affected. Assembly weight and overall DSC weights remain within 
acceptable limits. Thus the changes do not involve a Unreviewed Safety 
Question. 



TABLE 1.2-1 

DESIGN PARAMETERS FOR THE CALVERT CLIFFS ISFSI 

GENERAL DESIGN REQUIREMENTS 

Capacity (Fuel Assemblies/Canister) 

Reference Fuel Assembly Parameters: 
. Burnup: Max. Assembly Average 

Initial Enrichment (Maximum) 
Initial Uranium Content (NGR'linal) 
Decay Heat Power (Maximum) 
Cooling Time 
Fuel Rod Array 
Assembly Weight (Maximum) 

Maximum Assembly Envelope 

Effective Multiplication Factor: 
Normal 
Off-Normal 

Internal DSC Atmosphere 

Ambient Temperature Range 

Solar Heat Load: Maximum 
Average 

Nominal Dose at HSM Surface During Storage (Away 
from Openings) 

Maximum Dose at HSM Door and Penetrations 

Peak Long-Term Clad Temperature (70°F Ambient) 

Credit for Burnup Criticality Analysis 

24 Pressurized Water Reactor 
Assemblies 

47,000 MWD/MTU 
4.5 w/o U235 

386 kg/Assembly 
0.66 kW/Assembly 
As Required for Decay Heat Limit 
Combustion Engineering 14x14 
1,3001bs 

8.25 in2 

K.ff < 0.95 
K.ff < 0.98 

Helium 

-3°F to 103°F 

127 Btu/hr-ft" 
82 Btu/hr-ft2 

20 mrem/hr 

100 mrem/hr 

612°F 

Based on 1.8% equivalent initial 
enrichment 

Maximum Assembly Length (Includes Radiation Growth) less than 158.0" 

Active Fuel Length 136.7" 

CALVERT CLIFFS ISFSI USAR 1.2-3 Rev. 8 



TABLE 3.3-5 

DESIGN PARAMETERS FOR CRITICALITY ANALYSIS OF THE DSC 

PARAMETERS 

FUEL ASSEMBLIES 
NumberlType 
Rod Array 
Number of Fuel Rods 
Number of Control Rod Guide Tubes 
Number of Instrument Tubes 
Rod Pitch (inches) 
Burnup Credit 

FISSILE CONTENT (% initial U equivalent) 
U235 

FUEL PELLETS 
Density 
Diameter (inches) 

FUEL ROD CLADDING 
Material 
Thickness (inches) 
Outside Diameter (inches) 

CONTROL ROD GUIDE TUBES 
Material 
Thickness (inches) 
Outside Diameter (inches) 

INSTRUMENT TUBE 
Material 
Thickness (inches) 
Outside Diameter (inches) 

DSC GUIDE SLEEVES 
Material 
Thickness (inches) 

DSC FILL MATERIAL 
Material 
Density (g/cm3

) 

DSC SHELL 
Material 
Thickness (inches) 
Outside Diameter (inches) 

CASK 
Material 
Thickness (inches) 
Outside Diameter (inches) 

For more information see Reference 3.14. 

" Exclusive of the Cask Neutron Shield 

CALVERT CLIFFS ISFSI USAR 3.3-16 

DESIGN VALUE 

24/CE design 14x14 
14x14 
176 
5 
1 (1 of the 5 Guide Tubes) 
0.580 
o - 45 GWD/MTU 

1.8-4.5 

95% Theoretical 
0.3765 ~ 

Zircaloy - 4 
0.028)'<: 
0.440 

Zircaloy - 4 
0.040 
1.115 

Zircaloy - 4 
0.040 
1.115 

Stainless Steel 
0.1050 

Pure Water 
0.0 -1.0 

Stainless Steel 
0.625 
67.25 

Stainless Steel/Lead 
6.25" 
80.5" 

Rev. 8 



TABLE 3.3-3 

CE 14x14 FUEL PARAMETERS 

FUEL ASSEMBLY PARAMETER 

Fuel Clad 00 
Fuel Pellet 00 
Clad Thickness 
Fuel Rod Pitch 
Guide Tube 00 
Guide Tube Thickness 
Active Fuel Height 

Fuel Rods/Assembly 
No. of Guide Tubes 

INCHES 

0.44 
0.3765 * 
0.028 ~ 
0.58 
1.115 
0.04 

136.7 

176 
5 

Reference: J. W. Roddy, "Physical and Decay Characteristics of Commercial LWR Spent 
Fuel," ORNLITM-9591N1&R1, January 1988. 

For more information see Reference 3.14. 

CALVERT CLIFFS ISFSI USAR 3.3-14 Rev. 8 
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ACTIVITY: ES200000900 50.59 Log No.: N/A 72.48 Log No.: SE00157 
ISFSI - Evaluation of Transfer Cask Integrity 

Based on the attached discussion, do~s this activity: 
A~~\icable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

D YES [g] NO Involve an unreviewed safety question (USQ)? 

D YES [g] NO Involve a change in the Technical Specifications/License Conditions? 
[g] YES D NO Require a change or addition to the UFSARlUSARlTechnical Specification 

Bases? 

A~Elicable to 10 CFR 72.48 Safety Evaluations 

D YES [g] NO Involve a Significant Increase in Occupational Dose? 

D YES [g] NO Involve a Significant Unreviewed Environmental Impact? 

Prepared ~/.(.~QO· Department: Sargent & Date: 
by: 

Mohammed Kaiseruddin 
Lundy lo/l6J tJ() 

PRINTED NAME AND SIGNATURE 

~ YES D NO Is a special review required by groups other than the group to which the 
Preparer belongs? 

Resp.Ind.: G. Tesfaye Resp.Ind.: C. J. Dobry Resp.Ind.: R. H. Beall 
PRINTED NAME PR~E ~~ '.A' I. "JJ~>Jh IL ./l,.,,- .•.. /~ . ~4 v 

r 

SIGNATURE ./ SJ,9KATURE SIGNATURE 

WorkGroup: Licensing WorkGroup: PES WorkGroup: NFM 

Date: JOhfrJlJo Date: It; /1 <i' /oi? Date: (OIt'~(GcJ 

Approved III DisapproVed D Approved c1 Disapproved D 
Signature tZ'£&"'(HIV~ Signature ~ 

INDEPENDE~ ' . /t: WL~~SE;OrE:PDSU 
Date /0, /;J. 00 

. -;- , 

Dat~ /0 . Za. • fTtJ 

The POSRC has reviewed this evaluation according to NS-2-101. -/1 
POSRCMeetingNo.: OO-Oq J ~2--!> 00 

Recommend Recommend D Signatl~Jd" / Date /(J/z.--Ir. 
Approval Disapproval /' POSR<J\~A~ ~N 

Approved ~ Disapproved D Signature LIdL 1'----... Date /a/2.6/(J( 
PLANT GENERAL MANAGER 

The OSSRC has reviewed this evaluation according to NS-2-1 00. 

Full OSSRC Committee r~d? D YES ~ NO 

odl,J 01 Signature: ;(;.J Date: 
OSSRC SES Chairman 

If yes, OSSRC Meeting No. 
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ACTIVITY: ES200000900 50.59 Log No.: N/A 72.48 Log No.: SE00157 
ISFSI - Evaluation of Transfer Cask Integrity 

Proposed Activity: 

The proposed activity consists of making changes to the ISFSI USAR [Refs. I and 2]. The changes are 
based upon the re-evaluation of Transfer Cask (TC) structural integrity, which was undertaken because of 
some concerns in the existing analysis that were identified during an internal review. The new analysis is 
documented in Baltimore Gas and Electric (BGE) calculation CA04 I 4 I (Ref. 7]. 

The changes to the USAR consist of the following: 

I . Section 8. I . 1.9 (C) is being replaced by the following text; " Transfer Cask thermal loads are 
calculated using an axisymmetric cask model. A fuel assembly decay heat power of 15.8 kW was 
applied as a uniform heat flux to the transfer cask inner surfaces. Convection coefficients, applied as 
surface loads to the cask outer surfaces, are based on simplified equations for heat loss from various 
surfaces to air. They are: 0.0066 BTUlhr-in2-OF, for the cylindrical shell, and 0.005 I BTUlhr-in2_0F 
through the cask and plates. Two bounding ambient temperature cases are considered, consisting of 
-3 OF and 103 OF, representing the site-specific historical extremes. A bounding solar heat flux of 62 
BTUlhr-ft2 is also applied for the hot ambient case." 

2. Section 8.2.5.2 is being revised to provide a better description of transfer cask drop analysis as, " 
using the ANSYS 3-D transfer cask one-half model. For the vertical, horizontal, and comer drop 
orientations, the contacting surface was assumed to be rigid. A static equivalent load of75g was 
applied. The internal loading of the DSC was represented as pressure loadings applied to the transfer 
cask inner surfaces." 

3. Table 3.6-1 is being revised to provide site-specific design loads for the TC upper trunnion. 

4. Table 8.1-1 is being revised. 

5. Tables 8.2-14 through 8.2-16 are being updated with the new calculated stress values and the 
allowables. 

6. Section 8.4 is being revised to add Reference 8.33. 

Background 

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant 
(CCNPP) stores spentfuel assemblies within Dry Storage Canisters (DSCs). Twenty-four spent fuel 
assemblies are loaded into each DSC. Each DSC contains an outer leak-tight shell and an internal basket 
assembly. The outer shell provides the structural strength, shielding, and a leak-tight chamber for 
containing helium. The internal basket assembly includes twenty-four stainless steel guide sleeves (one 
for each spent fuel assembly), nine perforated carbon or stainless steel spacer discs, and four stainless 
steel support rods. The nine spacer discs are spaced out along the length of the DSC at locations that 
approximately coincide with the spent fuel assembly's eight spacer grids and the single lower retention 
grid. The spacer discs are not structurally attached to the DSC shell walls or inner cover plates. The 
guide sleeves traverse the length of the DSC cavity through openings in the spacer discs. The support 
rods are used to maintain the spacer disc locations. The support rods traverse the length of the DSC 
cavity through the spacer discs, and are structurally welded to the spacer discs. The DSC is loaded into a 
Transfer Cask (TC) for transporting it to the storage facility . 

CCNPP utilizes the Combustion Engineering 14Xl4 fuel assemblies. Each of the fuel assemblies is 
approximately 157 inches in length and approximately 8X8 inches square in cross section. 

EN-I-t02, Revision 5 enfom1S\ 1-1 02-03.dot 



SAFETY EVALUATION FORM 
Page 3 of 11 

ACTIVITY: ES200000900 50.59 Log No.: N/A 72.48 Log No.: SE00157 
ISFSI - Evaluation of Transfer Cask Integrity 

New Analysis 

A new analysis was prepared to re-evaluate the TC structural integrity. 

Reference II provides the maximum dry weights of the regular and with the value-added pellets (V AP) 
spent fuel assemblies. CCNPP will be using the V AP fuel assemblies in the future. The new fuel 
assemblies are approximately 30 Ibs. heavier than the old ones. Reference II lists the maximum mass of 
a spent fuel assembly as 1360 Ibs., and the weight of a control element assembly (CEA) as 80 Ibs. Since 
the fuel assemblies can be moved and stored with the CEAs inserted in them, the maximum fuel assembly 
weight used in the analysis was 14S0 Ibs., which allows for some margin for uncertainties. It is noted that 
CCNPP is not permitted by its Tech Specs to load into ISFSI any fuel assemblies that are heavier than 
1300Ibs. The use of the higher mass in the analysis at this time is conservative, and will be applicable 
later when CCNPP seeks permission to load the higher mass fuel assemblies into the ISFSI. Using the 
nominal dimensions ofthe Dry Shielded Canister (DSC) and Transfer Cask (TC) components, and 
standard material densities, the final weights of the components were calculated and documented in 
References 6 and 16. The weight of a DSC sealed and fully loaded with the V AP fuel assemblies was 
calculated to be 69,400 Ibs., which is more than the nominal value used earlier of about 6S,000 lbs., but 
less than the enveloping value used of 80,000 Ibs. 

The TC integrity analysis is documented in References 7 and 16. The analysis utilized the ANSYS 3-D 
transfer cask one-half model. For the on-site transfer in normal operating conditions, the design 
parameters considered for the upper trunnion analysis were +/- Ig vertically, +/- I g axially, +/- Ig 
laterally, and (+/- 1/2g vertically +/- 1I2g axially +/- 1I2g laterally). For the vertical, horizontal, and 
corner drop orientations, the contacting surface was assumed to be rigid. A static equivalent load of 7Sg 
was applied. The internal loading of the DSC was represented as pressure loadings applied to the 
Transfer Cask inner surfaces. Results of the calculations showed that, in all cases, the calculated stresses 
for the various parts of the TC remained below the code allowables. It is noted here that in Tables 8.2-14 
through 8.2-16, the allowable stress values for some of the SUb-components are being reduced . This 
represents only a correction. The values provided earlier were good for the carbon steel. The new values 
are good for the stainless steel, of which the subject SUb-components are made. 

Reason for Activity: 

This activity incorporates into the USAR the resolution to Issue Reports IR3-00S-169 and IR3-00S-172 
[Refs. 3 and 4]. These issue reports identified inconsistencies in the structural analysis of the TC. A new 
analysis was prepared [Ref. 7] to replace the one with inconsistencies. 

The design objectives ofthe dry storage system are to ensure that in normal operating conditions the 
spent fuel can be stored safely without adverse consequences to the operators, public, and the 
environment. The design objectives in abnormal and accident conditions, such as following the worst 
case postulated cask drop accident, are that the fuel rod integrity is not compromised and that the retrieval 
of fuel is still assured. 

Technical Specifications Section 2.3, "Transfer Cask", states that the transfer cask lifting height with a 
non-single-failure-proof lifting device shall not exceed 80 inches. The Technical Specification also states 
that for drops greater than IS inches the DSC will be returned to the spent fuel pool and be visually 
inspected. Therefore, retrievability of fuel from the DSC is demonstrated following a TC drop accident. 

Function(s) of affected sses: 

The affected SSCs are the fuel assemblies, DSCs, and TCs. 
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Fuel Assembly 

The fuel assembly consists of 176 fuel and poison rods,S guide tubes,S guide tube sleeves, 8 fuel rod 
spacer grids, upper and lower end fittings, lower retention grid, and a hold-down device. The guide 
tubes, spacer grids, and end fittings form the structural frame of the assembly. The fuel rod spacer grids 
maintain the fuel rod pitch over the length of the assembly. The grid provides positive side restraint to 
the fuel rod but only frictional restraint axially. The spacer grids are the widest part on a fuel assembly. 
The four outer guide tubes are mechanically attached to the end fittings and the spacer grids are welded to 
all five guide tubes. The upper end fitting attaches to the guide tubes to serve as an aligning and lifting 
device for each fuel assembly. The fuel rods are held together in the assembly at a pitch of 0.58 inch, 
which helps to control the criticality. The rods consist of enriched uranium fuel pellets stacked within a 
Zircalloy cladding tube. The cladding is the first barrier that prevents the fission products from escaping 
to the outside. 

Dry Storage Canister 

The DSC is classified as important-to-safety per 10 CFR 72. It consists of the outer canister and the 
internal basket assembly. The sUb-components of the internal basket assembly include the Spacer Discs, 
Support Rods, and Guide Sleeves. The internal basket assembly components are not attached structurally 
to the outer canister. 

The DSC provides containment, shielding, criticality control, configuration control related to fuel 
retrievability, structural support, and thermal safety functions during loading operations, transfer 
operations, and storage. It is designed to remain intact under all accident conditions identified in the 
ISFSI USAR with no loss of function. Specific design functions of the DSC include the following: 

I. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to 
prevent the dispersion of particulate or gaseous radionuclides from the fuel. The primary function of 
the DSC is to provide confinement of the spent nuclear fuel. This is achieved by the stainless steel 
shell and two inner cover plates (top and bottom ends) which are welded to the shell assembly. There 
are also outer cover plates (top and bottom) to further assure containment integrity. The DSC 
confinement boundary is designed also to retain helium cover gas around the fuel in order to prevent 
corrosion of the fuel cladding and formation of expansive oxides in the fuel during storage. 

2. Criticality Control- The DSC design provides for sub-criticality during the wet loading, DSC drying, 
and interim storage operations. This is accomplished by a combination of mechanical separation of 
the fuel assemblies by the internal basket assembly and neutron absorption in the stainless steel guide 
sleeve. 

3. Fuel Support and Configuration Control - The DSC internal basket assembly provides support for the 
spent fuel assemblies during normal operations. The DSC also provides configuration control related 
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case 
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket 
Assembly or the DSC shell to such a degree that retrieval of fuel is not assured. 

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma 
shielding at its ends by the use of lead shield plugs. These provide ALARA dose rates at the top of 
the canister during drying and sealing operations and at the bottom for minimizing dose rates during 
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. 

5. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and 
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains 
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the helium cover gas, which is required for corrosion control. This cover gas improves the thermal 
performance ofthe DSC. 

The functions of the internal basket assembly components are as follows: 

6. Guide Sleeves - The guide sleeves establish storage compartments for 24 spent fuel assemblies 
within the DSC. The tops of the guide sleeves are flared to assist fuel-handling operators in guiding 
the spent fuel assemblies into the sleeves. 

7. Spacer Discs - The spacer discs work together with the guide sleeves to maintain geometric 
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support 
rods and the spent nuclear fuel when the DSC is in a horizontal orientation. 

8. Support Rods - The support rods maintain the spacer disk locations along the length of the DSC. 
They carry the weight of the guide sleeves, and the spacer discs when the DSC is in a vertical 
orientation. 

Transfer Cask 

The TC is important to safety because it protects the DSC during handling. The TC is also considered 
safety-related since dropping a loaded TC, which weighs about 100 tons, has the potential for creating 
unanalyzed accident situations in the power plant. The Te is a cylindrical vessel with a bottom end 
closure assembly and a bolted top cover plate. Its cylindrical walls are formed from three concentric steel 
shells, the middle of which is the structural shell. Lead is poured between the inner and the middle shells 
to provide gamma shielding, and a solid neutron shielding material is poured between the middle and the 
outer shells. Two upper trunnions are located near the top of the cask, and are used for lifting. Two 
lower trunnions serve as the axis of rotation of the TC, and provide support. 

The solid neutron shielding material used in the cask outer annulus, and top and bottom covers produces 
water vapor and a small quantity of non-condensable gases when heated to above 212 of. The off 
gassing produces an internal pressure, which increases with temperature. 
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ISFSI USAR Revision No.: 9 

ISFSI USAR Sections Reviewed: 

The main chapters reviewed were 1,3,4,5,7, and 8. The key Sections reviewed are listed as follows: 

1.2.1 
4.2.1 
8.1.1 
8.2 
8.2.5 
8.4 

Table 1.2-1 
Table 3.1-1 
Table 3.3-3 
Table 3.6-1 
Table 3.6-3 
Table 8.1-1 
Table 8.2-1 
Table 8.2-14 

Table 8.2-15 

Table 8.2-16 

General Description 
Structural Specifications 
Normal Operations Structural Analysis 
Accidents 
Cask Drop 
References 

Design Parameters for the Calvert Cliffs ISFSI 
Principal Design Parameters for Fuel to Be Stored 
CE 14XI4 Fuel Parameters 
Summary of Design Criteria for Normal Operating Conditions 
Summary of Design Criteria for Accident Conditions 
Estimated Component Weights 
NUHOMS-24P Accident Loading Identification 
NUHOMS-24P Transfer Cask Enveloping Load Combination Results for Normal 
and Off-Normal Loads (ASME Service Levels A and B) 
NUHOMS·24P Transfer Cask Enveloping Load Combination Results for 
Accident Loads (ASME Service Level C) 
NUHOMS-24P Transfer Cask Enveloping Load Combination Results for 
Accident Loads (ASME Service Level D) 

Tech Spec Bases AmendmentIRev No.: 2 

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to 
Materials License No. SNM-2505, Amendment 2, June 30, 2000 

Tech Spec Bases Reviewed: 

2.3 Transfer Cask (TC) 
3/4.1 Fuel to be Stored at ISFSI 
5.0 Design Features 
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Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of 
equipment important to safety previously evaluatcd in the SAR is not increased. 

o YES IX! NO May the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in the SAR be increased? 

Probability of Malfunction: 

The proposed activity consists ofre-evaluating the structural integrity ofTC, and incorporating the results 
into the USAR. The TC is important to safety because it protects the DSC during handling. The TC is 
also considered safety-related since dropping a loaded TC, which weighs about 100 tons, has the potential 
for creating unanalyzed accident situations in the power plant. TC is also designed to provide gamma and 
neutron shielding in order to keep personnel doses as low as reasonably achievable (ALARA) during the 
DSC transfer to Horizontal Storage Module (HSM). 

The ISFSI equipment, whose functions may be impacted by the lack of structural integrity of the TC, are 
the fuel assemblies, DSC and TC. The fuel assemblies and DSCs are designed to withstand the accident 
and abnormal loads, which are much larger than the normal dead weight and handling loads. 

The probability of malfunction of equipment important to safety is not impacted by the re-analysis of TC 
structural integrity. 

o YES IX! NO May the consequences of a malfunction of equipment important to 
safety previously evaluated in the SAR bc increased? 

Consequences of Malfunction: 

The malfunctions to be considered are of the ISFSI important-ta-safety components listed above. 

The consequences of failure of the fuel assemblies, DSC and TC are all related to the release of 
radioactivity into the atmosphere or the dose to operators or the public. The fuel characteristics, such as 
the decay heat level and radiation dose criteria applicable to ISFSI components, are not impacted by the 
re-analysis ofTC structural integrity. 

o YES IX! NO May the probability of occurrence of an accident previously evaluated in 
the SAR be increased? 

Probability of Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They 
consist ofloss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of air 
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. Of these accidents, only the 
cask drop accident and earthquake incident are impacted by this activity. The earthquake scenario is 
bounded by the cask drop accident, as the acceleration postulated in a design basis earthquake are 0.25g 
horizontally and 0.17 vertically, which are much smaller than the acceleration in the drop accident of 75g. 
However, the probability of occurrence of cask drop, or any other accident, is not impacted by the TC 
integrity analysis. 
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There is no change to the design or operation of the NUHOMS system caused by this activity. This 
activity does not modify the external configuration ofthe DSC envelope. The interface between the DSC 
and the HSM during ISFSI operations and interim storage of the DSC remains unaffected. Therefore, the 
probability of occurrence of an accident involving loss ofHSM air outlet shielding, or blockage ofHSM 
air inlets and outlets will not increase. 

Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with 
blockage of the HSM vents. The impact of the cask drop on the cladding was evaluated previously, and it 
was determined that the fuel cladding would not rupture and fuel rod integrity would be maintained. 

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are 
no credible events that would initiate this type of accident. As stated in the preceding paragraphs, the 
probability of an accident that would lead to cladding failure is not increased by this activity. This 
activity does not affect the design of the DSC pressure boundary and therefore does not increase the 
probability of DSC leakage. 

D YES [8] NO May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: 

The proposed activity, namely the evaluation ofTC integrity, is related to the cask drop accident and 
earthquake incident, as stated above. 

The ISFSI important-to-safety components that could be impacted by the TC integrity are the fuel 
assemblies, DSC, and TC. The evaluation of the fuel assembly integrity is not included in the scope of 
this change; a separate safety evaluation for it is being prepared [Ref. 8]. The evaluation ofDSC 
structural integrity was addressed separately in earlier safety evaluations [Refs. 9 and 10]. The TC was 
evaluated for a design basis vertical and horizontal drops of75g. The calculated stresses in TC sub
components were all found to be below the code allowables. Therefore, the TC would not fail, would 
continue to perform its dcsign functions, and the consequences of the accident would not be increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated 
previously in the SAR is not created. 

DYES [8] NO May the possibility of a malfunction of a different type than any 
previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The proposed activity evaluates the structural integrity ofTC. It does not impact any of the thermal or 
environmental parameters that would affect other equipment important-te-safety. Therefore, there is no 
possibility created of a new malfunction in any of the important-to-safety ISFSI components. 

D YES [8] NO May the possibility of an accident of a different type than any previously 
evaluated in the SAR be created? 
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Possibility of New Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and 
have been discussed previously. Evaluation of the structural integrity of the TC showed that the 
important-to-safety components oflSFSI would maintain their safety functions. The impacts of the drop 
accident on components, such as the fuel assemblies, and DSC were evaluated previously. The results 
showed that none of the components would fail to perform their safety functions. The impacts on the TC 
were evaluated with similar results. Since there is no change to the design or operation of the NUHOMS 
system caused by this activity, the possibility of an accident of a different type than any previously 
evaluated in the SAR would not be created. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYES ~NO Will the margin of safety as defined in the basis for any Technical 
Specification be reduced? 

Tech Spec Bases: 2.3 

Discussion of why the margin of safety is not reduced: 

The margin of safety is defined as range of values between the acceptance limit reviewed and approved 
by the NRC as part of the licensing basis and the failure point [Ref. 14]. USAR Section 3.2.5 defines the 
acceptance criteria for ISFSI components, none of which would be exceeded. It is noted here that in 
Tables 8.2-14 through 8.2-16, the allowable stress values for some of the sub-components are being 
reduced. This represents only a correction. The values provided earlier were good for the carbon steel. 
The new values are good for the stainless steel, of which the subject sub-components are made. 

Therefore, the margin of safety would not be reduced. 

Complete for 72.48: 

D YES ~ NO Will the proposed activity involve a significant increase in occupational 
dose? 

A significant increase in occupational dose: 

The radiation protection design and operation of the NUHOMS-24P dry cask storage system would not 
be changed by this proposed activity. The analysis of the TC under the design basis accidental drop 
conditions showed that it would not impact the radioactivity confinement boundary or the criticality 
control. Retrievability of fuel following a drop would still be assured. Occupational dose associated with 
post DSC accident recovery is not addressed in the Calvert Cliffs ISFSI USAR, however, the 
occupational dose for fuel retrieval, following the unlikely cask drop accident, is expected to be 
minimized through the use of special procedures and precautions. Because none of these attributes would 
be changed, the occupational doses summarized in USAR Table 7.4-1 would not be affected by this 
activity. 
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o YES C8J NO Will the proposed activity involve a significant uureviewed 
environmental impact? 

A significant unreviewed environmental impact: 

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions would not 
be reduced by this activity. The fuel assemblies, DSC and TC were determined to maintain their safety 
functions under the most severe postulated drop accident conditions. 

This activity would not affect any area of the plant site previously undisturbed for the ISFSI, and would 
not cause any reason for revision to the ISFSI Updated Environmental Report. This activity would not 
affect the environmental conditions associated with the ISFSI. Therefore, this activity would not involve 
an unreviewed environmental impact. 

References: 

I. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 9 

2. CCNPP ISFSI USAR Change Request, UCROOl93 

3. BGE Issue Report IR3-00S-169, 02/10/1998 

4. BGE Issue Report IR3-005-172, 05/11/1998 

5. BGE Calculation 8067-16-10-6, Rev. I, Fuel Assembly Weight 

6. BGE Calculation CA03988, Rev. 0001, Final Weight Calculation of NUHOMS-24P DSC 1 TC 
System 

7. BGE Calculation CA04141, Rev. 0001, ISFSI Transfer Cask Structural Evaluation 

8. BGE IOCFR72.48 Safety Evaluation, SEOOIS4 (Under Preparation) 

9. BGE IOCFR72.48 Safety Evaluation, SEOOl48 

10. BGE IOCFR72.48 Safety Evaluation, SEOOl46 

II. BGE Memorandum NEU 99-164, from T. A. Schearer to G. V. Patel, et aI., 7/7/1999 

12. Technical Specifications for Calvert Cliffs ISFSI, Amendment 2 

13. Calvert Cliffs Updated Final Safety Analysis Report (UFSAR), Rev. 26 

14. NEI 96-07, Rev. 0, Guidelines for 10 CFR 50.59 Safety Evaluations, 09/97 
IS. Calvert Cliffs ISFSI Updated Environmental Report, Rev. I 

16. Hopper & Associates Letter HABGE-09/00-0893 , Fuel Assembly Weight Issue, 9/25/00 
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Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: The proposed activity consists of making changes to the ISFSI USAR. The changes 
are based upon the re-evaluation of Transfer Cask (TC) structural integrity, which was undertaken 
because of some concerns in the existing analysis tbat were identified during an internal review. The new 
analysis is documented in Baltimore Gas and Electric (BGE) calculation CA04l4l. 

The USAR is being revised to describe the TC re-analysis methodology and modeling, and update the 
calculated results presented in Chapter 8 Tables. 

Reason for Activity: Inconsistencies were identified in the structural analysis oftbe TC during an 
internal review. A new analysis was prepared to resolve tbe inconsistencies and replace the old analysis. 

Tbe design objectives of tbe dry storage system are to ensure tbat in normal operating conditions the 
spent fuel can be stored safely without adverse consequences to the operators, public, and tbe 
environment. The design objectives in abnormal and accident conditions, such as following the worst 
case postulated cask drop accident, are tbat the fuel rod integrity is not compromised and that the retrieval 
of fuel is still assured. 

Activity Summary: New analysis was prepared to re-evaluate the structural integrity of the TC. 

Using a conservative fuel assembly mass of 1450 lbs., the nominal dimensions of the Dry Shielded 
Canister (DSC) and Transfer Cask (TC) components, and standard material densities, the final weights of 
the components were calculated. The weight of a DSC sealed and fully loaded with fuel assemblies was 
determined to be less than the enveloping value used earlier of SO,OOO lbs. 

The ISFSI important-to-safety components that could be impacted by the TC integrity are the fuel 
assemblies, DSC, and TC. The evaluation ofthe fuel assembly integrity is the subject of a separate safety 
evaluation. The evaluation of DSC structural integrity was addressed separately in earlier safety 
evaluations. The TC was evaluated for a design basis vertical and horizontal drops of75g. The 
calculated stresses in TC sub-components were all found to be below the code allowables. 

USQ Determination: This activity was evaluated against the criteria of IOCFR72.4S(a)(2), such as the 
probability of occurrence or the consequences of an accident or the malfunction of equipment important 
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ). 
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Based on the attached discussion, does this activity: 
Applicable to 10 CFR 50.59 and 10 CFR 72.48 Safety Evaluations 

D YES ~ NO Involve an unreviewed safety question (USQ)? 
D YES ~ NO Involve a change in the Technical Specifications/License Conditions? 
~ YES D NO Require a change or addition to the UFSARIUSARITechnical Specification 

Bases? 

Applicable to 10 CFR 72.48 Safety Evaluations 

D YES ~ NO Involve a Significant Increase in Occupational Dose? 
D YES ~ No..- Involve a Significant Unreviewed Environmental Impact? 

Prepared 
by: 

_j.~'l,,~f41\":hlJ.~V~n~, ~~:Y::~:::)~"~~ __ Department: 

Mohammed Kaiseruddin 
PRINTED NAME AND SIGNATURE 

Sargent & 
Lundy 

YES D NO Is a special review required by groups other than the group to which the 
Preparer belongs? 

Resp. Ind.: G. Tesfaye 
PRINTED NAME 

~t!?i;;./- ,/). ;J. ~ 
SIGNATURE 

Resp. Ind.: C. J. Dobry 
PRINTED NAME..........

d .,7 

~~ 
/ ~ATURE 

Resp. Ind.: R. H. Beall 

~NTJiD~nME 
0<7' v'l OL--a 

SIGNATURE 

Work Group: Licensing 

/ /#/"1 
Work Group: --'P"'E"'S"-:-___ ---l Work Group: _N'-'F:.cM~ ____ _j 

Date: I JI ,/01 Date: / /;?s/DI Date: 

Approved ~ Disapproved D Approved Gr Disapproved D 

Signature c7."..of}"IE'YlU~d\..£ Signature P.O.PA1EL CP~"'- ~Cl,41 
INDEPENDE VIEWER GS-DES, GS-TSES, or PE-PDSU 

Date /'/2 -0/ Date 1/'2-') 10\ 
The POSRC has reviewed this evaluation according to NS-2-101. I I 
POSRCMeetingNo.: 01- OO~ Date: 01/2.-'1/rJI 

Recommend g----Recommend D Signature QL:=~ Datel)z..ph I 
Approval /' Disapproval / POSRC C~AlI}MAN / I 

Approved at Disapproved D Signature ~ ~}t:/;-f}... Date /I~~ I 
PLANT tiNi'RAL MANAGER I I 

The OSSRC has reviewed this evaluation according to NS-2-100. 

Full OSSRC Committee r~~w recJ),ired? DYES 
Signature: __ M!...::.:,,-,-'I.!..C.. If.<-V(.)( __ .:-. _________ _ 

!Xl NO I 
Date: _--.-.:.1+----'/1/1.'-1-'-1 ,O-'-, __ --l 

OSSRC SES Chairman 
If yes, OSSRC Meeting No. 
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Proposed Activity: 

The proposed activity consists of making changes to the ISFSI USAR [Refs. 1 and 2]. The changes are 
being made to: 

1. resolve discrepancies in the USAR identified during an Independent Technical Review (ITR) 
[Ref. 3], 

2. correct the DSC design temperature value to 460 of, and 

3. delete the specific calculated values of individual component weights, stresses and temperatures. 

The proposed activity does not involve any hardware changes. 

For the ease of discussion and evaluation, the proposed changes to the USAR can be categorized into six 
categories, as described in the table below. 

Change Subject Description Supporting 
Category Analyses 

1 Load Load combinations used in the structural analyses Refs. 4 and 5 
Combinations ofISFSI components have been re-defined using 

site specific information. 
2 Transfer Cask The transfer cask structural integrity was re- Refs. 7 and 10 

(TC) Structural analyzed. This re-analysis was evaluated for safety 
Analysis previously as 72.48 safety evaluation number 

SEOOI57. Some of the related USAR changes are 
incorporated through the current safety evaluation. 

3 Thermal! Discrepancies identified in the thermall pressure Refs. 4 and 5 
Pressure parameters, through the independent technical 
Parameters review (ITR), are resolved. 

4 Dry Shielded The DSC structural integrity was re-analyzed. This Refs. 6, 8, and 
Canister (DSC) re-analysis was evaluated for safety previously as 9 
Structural 72.48 safety evaluation numbers SEOO 133, 
Analysis SEOOI46, and SEOOI48. Some of the related USAR 

changes are incorporated through the current safety 
evaluation. 

5 Deletion of Specific calculated stress values for ISFSI None 
Calculated Stress components and sub-components are deleted from 
Values the USAR as unnecessary details. The allowable 

stress values and the statement that the calculated 
stresses are within the allowables are left in. 

6 New Design A new higher design temperature value of 460 of is Ref. 6 
Temperature used to be consistent with the SER and USAR. The 
Value affected structural analyses are revised. 

Specific changes to the USAR are being made in Chapters 3, 4 and 8. A log of the changes being made, 
along with category to which each change belongs, is shown in Attachment I. Where applicable, the ITR 
discrepancy number is also listed against the change. 
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Background 

The Independent Spent Fuel Storage Installation (ISFSI) at the Calvert Cliffs Nuclear Power Plant 
(CCNPP) utilizes the Nutech Horizontal Modular Storage (NUHOMS)-24P dry storage system. The 
system consists of concrete horizontal storage modules (HSMs), which provide passive storage for spent 
fuel assemblies that are placed within Dry Storage Canisters (DSCs). Twenty-four spent fuel assemblies 
are loaded into each DSC. Each DSC contains an outer leak-tight shell and an internal basket assembly. 
The outer shell provides the structural strength, shielding, and a leak-tight chamber for containing 
helium. The helium provides an inert atmosphere within the DSC. The internal basket assembly 
includes twenty-four stainless steel guide sleeves (one for each spent fuel assembly), nine perforated 
carbon or stainless steel spacer discs, and four stainless steel support rods. The nine spacer discs are 
spaced out along the length of the DSC at locations that approximately coincide with the spent fuel 
assembly's eight spacer grids and the single lower retention grid. The spacer discs are not structurally 
attached to the DSC shell walls or inner cover plates. The guide sleeves traverse the length of the DSC 
cavity through openings in the spacer discs. The support rods are used to maintain the spacer disc 
locations. The support rods traverse the length of the DSC cavity through the spacer discs, and are 
structurally welded to the spacer discs. 

The fuel assemblies are loaded into the DSC, which is placed inside a Transfer Cask (TC), within the 
fuel handling building. The TC is then transported to the storage facility. 

CCNPP utilizes the Combustion Engineering l4Xl4 fuel assemblies. Each of the fuel assemblies is 
approximately 157 inches in length and approximately eight by eight inches square in cross section. 

Analyses I Justifications 

As stated in the Proposed Activity above, the changes being made accomplish three objectives. The 
analyses and justification for the respective changes are as follows. 

I . Resolution of ITR Discrepancies 

Baltimore Gas & Electric (BG&E) identified potential discrepancies related to ISFSI during efforts 
associated with NRC's Confirmatory Action Letter (CAL), dated July 7,1995, on Docket No. 72-1004. 
The discrepancies were related to pressure testing, design input values, and other code commitments. In 
order to establish the scope and safety significance of these discrepancies, BG&E contracted 
Transnuclear West (TN-W) to conduct an Independent Technical Review (lTR) [Ref. 3]. The scope of 
the ITR was to compile all safety significant licensing commitments and then verify that those 
commitments have been satisfied in the areas of design, fabrication, testing, surveillance, installation, and 
operations. The scope also included identifying discrepancies or failures to comply with the 
commitments, and defining actions to resolve the discrepancies such that, after completion of the actions, 
license compliance will be achieved with all safety significant commitments. 

The ITR by Transnuclear West identified 43 discrepancies, and recommended actions to resolve them. 
These are duplicated in Attachment 2. Thirty-three of the discrepancies, which are marked with an 
asterisk in Attachment 2, are included in the scope of this safety evaluation. 

BG&E contracted Hopper & Associates to evaluate the actions recommended by TN-W, and assist in 
closing them. The evaluation of the discrepancies and recommendations by Hopper & Associates are 
documented in References 4 and 5. Hopper & Associates also prepared documents that were necessary 
to resolve the discrepancies. These documents consisted of two calculations [Refs. 6 and 7], and changes 
to the USAR, which are included in Ref. 2. 

Reference 6 is a re-analysis of the structural integrity of the Dry Shielded Canister (DSC). It resolves the 
discrepancies that were identified based on the previous design basis calculation. A complete discussion 
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of how each discrepancy was resolved is included in References 4 and 5. Results of this calculation were 
incorporated into the USAR, and evaluated for safety, in accordance with IOCFR72.48, in References 8 
and 9. 

Similarly, Reference 7 is are-analysis of the structural integrity of the Transfer Cask (TC).1t resolves the 
discrepancies that were identified based on the previous design basis calculation. A complete discussion 
of how each discrepancy was resolved is included in References 4 and 5. Results of this calculation were 
incorporated into the USAR, and evaluated for safety, in accordance with IOCFR72.48, in Reference 10. 

Another major change to the USAR is the addition of load combination Tables. Load combinations are 
currently cited in the USAR through references to the Topical Report (Ref. 121. The new Tables being 
added now are based on the TR Tables, but are modified to incorporate site-specific parameters. For 
example, the load combinations for the flooding scenarios are being deleted, because the Calvert Cliffs 
ISFSI site is not susceptible to flooding. 

2. DSC Design Temperature 

The DSC design temperature used in the earlier analyses was 400 OF, instead of the correct value of 
460 OF, as listed in USAR Table 3.6·3 . The design temperature affects the stress allowables, and the 
pressures that would be developed within the DSC in the abnormal scenarios. Reference 6 documents 
the DSC analys is based on the correct design temperature. The new stress allowables were determined to 
be higher than the calculated stresses, and the pressures developed were also determined to be acceptable 
for the stresses that they would induce and were lower than the relief valve settings. Therefore, the DSC 
design is safe even with the new higher design temperature. 

3. Deletion of Specific Calculation Results 

The actual calculated results ofDSC and TC sub-component stresses, temperatures and pressures were 
reported in the USAR Tables and text, and in some cases the calculational models were depicted in 
Figures. Such level of detail is not required in the USAR, and is being deleted. The information left in 
the USAR consists of the allowable parameters, and assessments that the calculated parameters are below 
the allowables. 

NUREG-1567, Standard Review Plan for Spent Fuel Dry Storage Facilities, (Ref. 11] was consulted to 
determine if the information being deleted is expected to be provided in the USAR. The accident 
analysis section of the SRP expects an "evaluation of calculated stress intensity level against the 
allowable stress intensity level ... " Therefore, it is acceptable to include an assessment of calculated 
stresses and other parameters against the allowables, and delete the actual calculated parameters. 

The deletion of these details is also supported by NEI 98-03 , Revision I "Guidelines for Updating Final 
Safety Analysis Reports", which received NRC endorsement through Regulatory Guide 1.181. 
Specifically, Appendix A, Page 4 of the NEI document states: 

"The following types of excessively detailed textural information may be removed from UFSARs, except 
as indicated by applicable regulatory guidance or NRC Safety Evaluation Reports: 

Criterion 4 - Analytical information, e.g. , detailed calculations, that are not important to prOViding an 
understanding of the safety analysis methodology, input assumptions and results, and/or compliance with 
relevant regulatory and industry standards. " 

The multitudes of changes being made to the USAR are listed in Attachment I, and are categorized into 
six categories as listed above in the Proposed Activity. Analyses that support the changes are also 
referenced in the same place. 
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Reason for Activity: 

This activity incorporates into the USAR the resolution of ITR discrepancies. In addition, it incorporates 
the results ofDSC structural analysis at the correct higher design temperature, and deletes unnecessary 
details from the USAR. The ITR was performed in connection with the CAL issued by the NRC. The 
resolution of the ITR discrepancies provides assurance that the licensing commitments made in 
connection with the ISFSI would be met. 

The incorporation ofDSC analysis results, performed at the correct design temperature, is necessary to 
correct the earlier use of a lower design temperature. 

The deletion of unnecessary information from the USAR is important, because otherwise any minor 
changes to dimensions or parameters, which may provide inconsequential changes in calculated results, 
would require revisions to the USAR. 

Function(s) of affected SSCs: 

The affected SSCs are the fuel assemblies, DSCs, TCs, and HSMs. 

Fuel Assembly 

The fuel assembly consists of 176 fuel and poison rods, 5 guide tubes, 5 guide tube sleeves, 8 fuel rod 
spacer grids, upper and lower end fittings, lower retention grid, and a hold-<lown device. The guide 
tubes, spacer grids, and end fittings form the structural frame of the assembly. The fuel rod spacer grids 
maintain the fuel rod pitch over the length of the assembly. The grid provides positive side restraint to 
the fuel rod but only frictional restraint axially. The spacer grids are the widest part on a fuel assembly. 
The four outer guide tubes are mechanically attached to the end fittings and the spacer grids are welded 
to all five guide tubes. The upper end fitting attaches to the guide tubes to serve as an aligning and lifting 
device for each fuel assembly. The fuel rods are held together in the assembly at a pitch of 0.58 inch, 
which helps to control the criticality. The rods consist of enriched uranium fuel pellets stacked within a 
Zircalloy cladding tube. The cladding is the first barrier that prevents the fission products from escaping 
to the outside. 

Dry Storage Canister 

The DSC is classified as important-to-safety per 10 CFR 72. It consists of the outer canister and the 
internal basket assembly. The sub-components of the internal basket assembly include the Spacer Discs, 
Support Rods, and Guide Sleeves. The internal basket assembly components are not attached structurally 
to the outer canister. 

The DSC provides containment, shielding, criticality control, configuration control related to fuel 
retrievability, structural support, and thermal safety functions during loading operations, transfer 
operations, and storage. It is designed to remain intact under all accident conditions identified in the 
ISFSI USAR with no loss of function. Specific design functions of the DSC include the following: 

1. Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to 
prevent the dispersion of particulate or gaseous radionuclides from the fuel. The primary function of 
the DSC is to provide confinement of the spent nuclear fuel. This is achieved by the stainless steel 
shell and two inner cover plates (top and bottom ends) which are welded to the shell assembly. 
There are also outer cover plates (top and bottom) to further assure containment integrity. The DSC 
confinement boundary is designed also to retain helium cover gas around the fuel in order to prevent 
corrosion of the fuel cladding and formation of expansive oxides in the fuel during storage. 

2. Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying, 
and interim storage operations. This is accomplished by a combination of mechanical separation of 
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the fuel assemblies by the internal basket assembly and neutron absorption in the steel guide sleeve 
material. 

3. Fuel Support and Configuration Control- The DSC internal basket assembly provides support for the 
spent fuel assemblies during normal operations. The DSC also provides configuration control related 
to post accident recovery of spent nuclear fuel. The DSC is designed so that the worst-case 
postulated accidents, including a cask drop, will not result in deformation of the Internal Basket 
Assembly or the DSC shell to such a degree that retrieval of intact fuel assemblies is not assured. 

4. Shielding - The DSC materials provide gamma radiation shielding. The DSC provides gamma 
shielding at its ends by the use oflead shield plugs. These provide ALARA dose rates at the top of 
the canister during drying and sealing operations and at the bottom for minimizing dose rates during 
DSC loading into the Horizontal Storage Module (HSM) and at the HSM door during storage. 

S. Thermal - Decay heat is removed by thermal radiation and conduction from the DSC to the TC, and 
by thermal radiation and conduction and convection from the DSC to the HSM. The DSC maintains 
the helium cover gas, which is required for corrosion control. This cover gas improves the thermal 
performance of the DSC. 

The functions of the internal basket assembly components are as follows: 

6. Guide Sleeves - The guide sleeves establish storage compartments for 24 spent fuel assemblies 
within the DSC. The tops of the guide sleeves are flared to assist fuel-handling operators in guiding 
the spent fuel assemblies into the sleeves. 

7. Spacer Discs - The spacer discs work together with the guide sleeves to maintain geometric 
separation of the fuel assemblies. The spacer discs support the weight of the guide sleeves, support 
rods and the spent nuclear fuel when the DSC is in a horizontal orientation. 

8. Support Rods - The support rods maintain the spacer disk locations along the length of the DSC. 
They carry the weight of the guide sleeves and the spacer discs when the DSC is in a vertical 
orientation. 

Transfer Cask 

The TC is important to safety because it protects the spent fuel container during handling. The TC is 
also considered safety-related since dropping a loaded TC, which weighs about 95 tons, has the potential 
for creating unanalyzed accident situations in the power plant. The TC is a cylindrical vessel with a 
bottom end closure assembly and a bolted top cover plate. Its cylindrical walls are formed from three 
concentric steel shells, the middle of which is the structural shell. Lead is poured between the inner and 
the middle shells to provide gamma shielding, and a solid neutron shielding material is poured between 
the middle and the outer shells. Two upper trunnions are located near the top of the cask, and are used 
for lifting. Two lower trunnions serve as the axis of rotation of the TC, and provide support. 

The solid neutron shielding material used in the cask outer annulus, and top and bottom covers produces 
water vapor and a small quantity of non-condensable gases when heated to above 212 of. The off 
gassing produces an internal pressure, which increases with temperature. 

Horizontal Storage Module 

The HSM is considered important to safety because it protects the DSC during storage. It consists of a 
concrete structure that provides shielding and support for the DSCs. 
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ISFSI USAR Revision No.: 9 

ISFSI USAR Sections Reviewed: 

Because of the large scope of changes being made to the USAR, almost the entire USAR was reviewed, except the 
site-related Sections. In particular, the main chapters reviewed in their entirety were 1,3,4,5,7, and 8. 

Tech Spec Bases AmendmentlRev No.: 2 

Calvert Cliffs Independent Spent Fuel Storage Installation Technical Specifications, Appendix A to 
Materials License No. SNM-2505, Amendment 2, June 30, 2000 

Tech Spec Bases Reviewed: 

2.1 Fuel to be Stored at ISFSI 
2.2 Dry Shielded Canister (DSC) 
2.3 Transfer Cask (TC) 
2.4 Horizontal Storage Module (HSM) 
3/4.1 Fuel to be Stored at ISFSI 
5.0 Design Features 
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Complete for 50.59 and 72.48: 

1. The probability of occurrence or the consequences of an accident or malfunction of 
equipment important to safety previously evaluated in the SAR is not increased. 

DYES 1:8'] NO May the probability of occurrence of a malfunction of equipment 
important to safety previously evaluated in the SAR be increased? 

Probability of Malfunction: 

The proposed activity consists of making changes to the ISFSI USAR. The changes are being made to 
resolve discrepancies in the USAR identified during the ITR, correct the DSC design temperature value 
to 460 of, and delete the specific calculated values of individual component weights, stresses and 
temperatures. The proposed activity does not involve any hardware changes. Analyses that form the 
bases of the USAR changes have shown that none of the components of ISFSI are adversely impacted. 
The calculated stresses are below the allowables. The information being deleted from the USAR does 
not establish the safety of the related components. 

Therefore, the probability of malfunction of equipment important to safety will not be increased because 
of the proposed changes. 

DYES 1:8'] NO May the consequences of a malfunction of equipment important to 
safety previously evaluated in the SAR be increased? 

Consequences of Malfunction: 

The malfunctions to be considered are of the ISFSI important-to-safety components listed above. 

The consequences of failure of the fuel assemblies, DSC, TC, and the HSM are all related to the release 
of radioactivity into the atmosphere or the dose to operators or the public. The fuel characteristics, such 
as the decay heat level and radiation dose criteria applicable to ISFSI components, are not altered. Also, 
the shielding and containment properties of the DSC and TC are not compromised. Therefore, the 
consequences of failure of any of the above equipment will not be impacted by this activity. 

DYES 1:8'] NO May the probability of occurrence of an accident previously evaluated 
in the SAR be increased? 

Probability of Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the SAR. They 
consist of loss of shielding, external missiles, earthquake, flood , cask drop, lightning, blockage of air 
inlets and outlets, DSC leakage, DSC overpressurization, and forest fire. However, the probability of 
occurrence of cask drop, or any other accident, is not increased by the changes being made to the USAR. 

There is no change to the design or operation of the NUHOMS system caused by this activity. This 
activity does not modify the. external configuration of the DSC envelope. The interface between the DSC 
and the HSM during ISFSI operations and interim storage of the DSC remains unaffected. Therefore, the 
probability of occurrence of an accident involving loss of HSM air outlet shielding, or blockage of HSM 
air inlets and outlets will not increase. 
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Pressurization of the DSC due to fuel cladding failure is an accident scenario identified in USAR Section 
8.2.9. The limiting DSC pressurization accident event is a rupture of fuel cladding together with 
blockage of the HSM vents. This activity does not compromise the fuel cladding, or the fuel rod 
integrity. 

DSC leakage is an accident scenario described in USAR Section 8.2.8. The USAR indicates that there are 
no credible events that would initiate this type of accident. As stated in the preceding paragraphs, the 
probability of an accident that would lead to cladding failure is not increased by this activity. This 
activity does not affect the design of the DSC pressure boundary and therefore does not increase the 
probability of DSC leakage. 

o YES ~ NO May the consequences of an accident previously evaluated in the SAR be 
increased? 

Consequences of Accident: 

The proposed activity, namely the USAR changes related to the resolution ofITR discrepancies and other 
items, is related to several accidents, particularly the cask drop accident, as stated above. 

The consequences of the cask drop accident on the TC and DSC were evaluated in References 6 through 
10. The impact on critical safety functions was evaluated in the same references. The fuel assembly 
evaluation is the subject of another safety evaluation (SEOOI54), which is under preparation. 

Other changes being made to the USAR consist of revision to the load combination tables, incorporation 
of DSC analysis results that was performed with the correct design temperature, and the deletion of 
specific calculated sub-component stresses and temperatures. None of these activities affects the fuel 
cladding or the fuel rod integrity. Information important to safety is not being deleted. The information 
being deleted meets the NEI 98-03 criteria for deletion. 

Therefore, consequences of an accident previously evaluated in the SAR will not be increased. 

2. The possibility for an accident or malfunction of a different type than any evaluated 
previously in the SAR is not created. 

o YES ~ NO May the possibility of a malfunction of a different type than any 
previously evaluated in the SAR be created? 

Possibility of New Malfunction: 

The proposed activity makes changes to the USAR to incorporate the resolution of ITR discrepancies and 
other items. None of the changes impact the environment, functioning, or the procedures related to the 
equipment important to safety. The information being deleted from the USAR is not important to safety. 
Therefore, there is no possibility created ofa new malfunction in any of the important-to-safety ISFSI 
components. 

o YES ~ NO May the possibility of an accident of a different type than any 
previously evaluated in the SAR be created? 
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Possibility of New Accident: 

Credible accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR, and 
have been discussed previously. Evaluation of the proposed changes to the USAR showed that the 
important-to-safety components of ISFSI would maintain their safety functions. Since there is no change 
to the design or operation of the NUHOMS system caused by this activity, the possibility of an accident 
of a different type than any previously evaluated in the SAR would not be created. 

Complete for 50.59 and 72.48: 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

DYES ~NO Will the margin of safety as defined in the basis for any Technical 
Specification be reduced? 

Tech Spec Bases: 2.3 

Discussion of why the margin of safety is not reduced: 

The margin of safety is defined as the range of values between the acceptance limit reviewed and 
approved by the NRC as part of the licensing basis and the failure point [Ref. 14]. USAR Section 3.2.5 
defines the acceptance criteria for ISFSI components, none of which would be exceeded. The use of the 
correct design temperature for DSC does reduce the allowable stresses, but the new values are still below 
the code allowables and hence do not represent a change in the licensing basis. The allowable stresses 
are not being deleted from the USAR. Therefore, the margin of safety would not be reduced. 

Complete for 72.48: 

D YES ~ NO Will the proposed activity involve a significant increase in occupational 
dose? 

A significant increase in occupational dose: 

The radiation protection design and operation of the NUHOMS-24P dry cask storage system would not 
be changed by this proposed activity. The supporting analyses showed that the ISFSI equipment would 
maintain the radioactivity confinement boundary, and maintain the criticality control. Retrievability of 
fuel following a drop would still be assured. Occupational dose associated with post DSC accident 
recovery is not addressed in the Calvert Cliffs ISFSI USAR, however, the occupational dose for fuel 
retrieval, following the unlikely cask drop accident, is expected to be minimized through the use of 
special procedures and precautions. Because none of these attributes would be changed, the occupational 
doses summarized in USAR Table 7 A-I would not be affected by this activity. 

D YES ~ NO Will the proposed activity involve a significant unreviewed 
environmental impact? 

A significant unreviewed environmental impact: 

The NUHOMS-24P dry cask storage system confinement and radiological shielding functions would not 
be reduced by this activity. 

This activity would not affect any area of the plant site previously undisturbed for the ISFSI, and would 
not cause any reason for revision to the ISFSI Updated Environmental Report. This activity would not 
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affect the environmental conditions associated with the ISFSI. Therefore, this activity would not involve 
an unreviewed environmental impact. 

References: 

I. Calvert Cliffs Independent Spent Fuel Storage Installation USAR, Rev. 9 

2. CCNPP ISFSI USAR Change Request, UCR-OO 194 

3. Transnuclear West Report No. 01 13-92003-R-00I, Independent Technical Review of Baltimore Gas 
& Electric Calvert Cliffs NUHOMS Project, Rev. 1,911 /98 

4. Hopper and Associates Letter No. HABGE-06/99-0789 with Attachment, Resolution of Transnuclear 
West Independent Technical Review Comments for the BGE Calvert Cliffs NUHOMS Project, 
6/2/99 

5. Hopper and Associates Letter No. HABGE-IO/00-0908, ITR Issues Disposition Response, 
10/17/2000 

6. BGE Calculation CA04132, Rev. 0002, Nutech Horizontal Module System (NUHOMS) 24P ISFSI 
Dry Shielded Canister Structural Analysis for DSC Assemblies ROO I-R024 

7. BGE Calculation CA04141, Rev. 0002, ISFSI Transfer Cask Structural Evaluation 

8. BGE 10CFR72.48 Safety Evaluation, SE00146 

9. BGE IOCFR72.48 Safety Evaluation, SEOOl48 

10. BGE IOCFR72.48 Safety Evaluation, SE00157 

11. NUREG-1567, Standard Review Plan for Spent Fuel Dry Storage Facilities (Final Report), March, 
2000 

12. Topical Report for the NUTECH Horizontal Modular Storage (NUHOMS) System for Irradiated 
Nuclear Fuel , NUH-002, Rev. 2 

13. Calvert Cliffs Updated Final Safety Analysis Report (UFSAR), Rev. 26 
14. NEI 96-07, Rev. 0, Guidelines for 10 CFR 50.59 Safety Evaluations, 09/97 
IS. Calvert Cliffs ISFSI Updated Environmental Report, Rev. I 

16. Technical Specifications for Calvert Cliffs ISFSl, Amendment 2 
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Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: 

The proposed activity consists of making changes to the ISFSI USAR. The changes are being made to 
(1) resolve discrepancies in the USAR identified during an Independent Technical Review (ITR), 
(2) correct the DSC design temperature value to 460 OF, and (3) delete the specific calculated values of 
individual component weights, stresses and temperatures. The proposed activity does not involve any 
hardware changes. 

Reason for Activity: 

This activity incorporates into the USAR the resolution of ITR discrepancies. In addition, it incorporates 
the results of DSC structural analysis at the correct higher design temperature, and deletes unnecessary 
details from the USAR. The ITR was performed in connection with the CAL issued by the NRC. The 
resolution of the ITR discrepancies provides assurance that the licensing commitments made in 
connection with the ISFSI would be met. 

The deletion of unnecessary information from the USAR is important, because otherwise any minor 
changes to dimensions or parameters, which may provide inconsequential changes in calculated results, 
would require revis·ions to the USAR. 

Activity Summary: 

Several changes to the USAR are being made in chapters 3, 4, and 8. The changes are categorized as 
follows: 

• Load combinations used in the structural analyses of ISFSI components have been re-defined using 
site specific information. 

• The transfer cask structural integrity was re-analyzed. 

• Discrepancies identified in the thermal! pressure parameters are resolved. 

• The DSC structural integrity was re-analyzed. 

• Specific calculated stress values for ISFSI components and sub-components are deleted from the 
USAR as unnecessary details. The allowable stress values, and the statement that the calculated 
stresses are within the allowables, are left in. The deletion was justified, as such information was not 
listed as required in NUREG-1567, Standard Review Plan for Spent Fuel Dry Storage Facilities. 

• A new higher design temperature value of 460 or is used to be consistent with the SER and USAR. 
The affected structural analyses are revised. 

USQ Determination: This activity was evaluated against the criteria of IOCFR72.48(a)(2), such as the 
probability of occurrence or the consequences of an accident or the malfunction of equipment important 
to safety, and it was concluded that it does not involve an unreviewed safety question (USQ). 
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USAR Change Log 

Change USAR USAR Description Change ITR 
No. Section Page Category Discrep-

ancyNo. 
1 3.2.5 3.2-3 Add text references to new tables of site- 1 DI02, 

specific load combinations. 0310 
2 T3 .2-2 New Copy HSM load combinations table from the I DI02 

Topical Report (TR). 
3 T3 .2-3 New Copy TR Table 3 .2-5a, and modify it to make I D102 

it site-specific. 
4 TI.2-4 New Copy TR Table 3 .2-5b, and modify it to make I DI02 

it site-specific. 
5 T3.6-1 3.6-4 Re-define design loads for transfer cask upper 2 0301 

trunnions. 
6 T3.6-3 3.6-8 Revise DSC internal pressure design 3 D602 

parameter to 50 psig 
7 4.7 4.7-2 Revise the bottom neutron shield relief valve 3 0306 

setting to 40 psig. 
8 8.1.1.1. 8.1-1 Text is revised to delete specific calculated 5 -

A component weights. 
9 8.1.1.2 8.1-2 Text is revised in accordance with the new 4,5 -

analysis, and to delete stress calculation 
model figures and result tables. 

10 8.1.1.3 8.1-3 Text is revised to delete stress calculation 5 -
model figures and result tables. 

II 8.1. 1.4 8.1-4 Text is revised to delete stress calculation 5 -
result tables. 

12 8. I. 1.5 8.1-4, - Text is revised to delete stress calculation 5 -
5 result tables. 

13 8. I. 1.9 8.1-6 Text is revised in accordance with the new 2,5 -
analysis, and to delete stress calculation 
model figures and result tables. 

14 8.1.2.1. 8.1-7 Text is revised to delete stress calculation 5 -
C result tables. 

15 8.1.2.2 8.1-8 Text is revised to delete stress calculation 5 -
result tables. 

16 8.1.3.1 8.1-11 Text is revised to delete temperature 5 -
calculation model figures and result tables. 

17 8.1.3.2 8.1-11, Text is revised to delete temperature 5 -
-12 calculation model figures and result tables. 

18 8.1.3.3 8.1-12 Text is revised to delete temperature 5 -
calculation result table. 

19 T8.1-1 8.1-14 Delete table of calculated weights. 5 -
20 18.1-2 8.1-15 Delete table of calculated stresses. 5 -
21 TS.I-3 8.1-16 Delete table of calculated stresses. 5 -
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SAFETY EVALUATION FORM 
Page 14 of 20 

ACTIVITY: ES199800312 50.59 Log No.: N/A 72.48 Log No.: SE00158 
ISFSI - Disposition of ITR Issues and Other USAR Changes Attachment 1 

Change USAR USAR Description Change ITR 
No. Section Page Category Discrep-

ancyNo. 
22 T8.1-4 8.1-17 Delete table of calculated stresses. 5 -
23 T8.1-5 8.1-18 Delete table of calculated stresses. 5 -
24 T8.1-6 8.1-19 Delete table of calculated stresses. 5 -
25 T8.1-7 8.1-20 Delete table of calculated deflections 5 -
26 T8.1-8 8.1-21 Delete calculated stress values. 5 -
27 T8.1-9 8.1-22, Delete table of calculated temperatures. 5 -

-23 
28 T8.1-10 8.1-24 Delete table of calculated stresses. 5 -
29 T8.1-ll 8.1-25 Delete table of calculated temperatures. 5 -
30 T8.1-12 8.1-26 Delete table of calculated temperatures. 5 -
31 T8.1-13 8.1-27 Delete table of calculated temperatures. 5 -
32 T8.1-14 8.1-28 Delete table of calculated temperatures. 5 -
33 F8.1-1 ? Delete calculation model. 5 -
34 F8.1-2 ? Delete calculation model. 5 -
35 F8.1-3 ? Delete calculation model. 5 -
36 F8.1-4 ? Delete calculation results. 5 -
37 F8.1-5 ? Delete calculation model. 5 -
38 F8.1-6 ? Delete calculation model. 5 -
39 F8.1-7 ? Delete calculation model. 5 -
40 F8.1-8 ? Delete calculation model. 5 -
41 N/A N/A Not used. N/A N/A 
42 F8.1-10 ? Delete calculation results. 5 -
43 F8.1-11 ? Delete calculation results. 5 -
44 F8.1-12 ? Delete calculation model. 5 -
45 F8.1-13 ? Delete calculation results. 5 -
46 F8.1-14 ? Delete calculation results. 5 -
47 F8.1-15 ? Delete calculation results. 5 -
48 F8.1-16 ? Delete calculation results. 5 -
49 8.2.2.2. 8.2-2 Revise text to delete reference to results tables 5 -

A that are being deleted. 
50 8.2.2.2. 8.2-2 Revise text to reflect the revised analysis. 2 0302 

B 
51 8.2.2.2. 8.2-3 Revise text to delete reference to results tables 5 -

C that are being deleted. 
52 8.2.2.2. 8.2-3, Revise text to reflect the revised analysis. 2 0302 

D thru -5 
53 8.2.3.2 8.2-6, - Revise text to delete reference to results tables 5 -

7 that are being deleted . 
54 8.2.5.2 8.2-9, - Revise text to reflect new analyses, and 2, 4, 5 0309, 

10 references to the deleted result tables. 0314 
55 8.2.7.2 8.2-12 Revise text to delete reference to results tables 3 -

that are being deleted. 
56 8.2.9.2 8.2-19 Revise the DSC internal pressure value. 3 -
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SAFETY EVALUATION FORM 
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ACTIVITY: ES199800312 50.59 Log No.: N/A 72.48 Log No.: SE00158 
ISFSI - Disposition of ITR Issues and Other USAR Changes Attachmeut 1 

Change USAR USAR Description Change ITR 
No. Section Page Category Discrep-

ancyNo. 
57 8.2.12 8.2-22 Revise text to delete references to deleted 5 -

results tables. 
58 T8.2-2 8.2-25 Delete calculation results table. 5 -
59 T8.2-3 8.2-26 Delete calculation results table. 5 -
60 T8.2-4 8.2-27 Delete calculation results table. 5 -
61 T8.2-S 8.2-28 Delete calculation results table. 5 -
62 T8.2-6 8.2-29 Delete calculation results table. 5 -
63 18.2-7 8.2-30 Delete calculation results table. 5 -
64 T8.2-8 8.2-31 Delete calculation results from the table. 5 -
65 T8.2-9 8.2-32 Delete calculation results from the table. 5, 6 -
66 T8.2-10 8.2-33 Delete calculation results from the table. 5,6 -
67 T8.2-11 8.2-34 Delete calculation results table. 5 -
68 T8.2-12 8.2-35 Delete calculation results from the table. S -
69 T8.2-13 8.2-36 Delete calculation results table. S -
70 T8.2-14 8.2-37 Delete calculation results from the table. 5 D305 
71 T8.2-IS 8.2-38 Delete calculation results from the table. 5 D305 
72 8.2-16 8.2-39 Delete calculation results from the table. 5 D305 
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SAFETY EV ALUA nON FORM 
Page 16 of20 

ACTIVITY: ES199800312 50.59 Lo No.: N/A 72.48 Lo 

ISFSI - Disposition of ITR Issues and Other USAR Changes Attachment 2 

ATTACHMENT H 

BGE ITR Discrepancy Resolution 

Discrep. Description Recommended Action Action to be 
No. Completed bv 
0101 Design specification references Revise design specification BGE ~~~"7°o'"; 

incorrect fuel bumup values GItt'~.~_SJ(1 

0102 Clarify structural analysis loading Revise SAR to reconcile BGE 2'17'.0-. 1+ 

"* conditions evaluated differences between Topical 
,., ~ .o.to 
'R6~I,."il,)K. 

Report (referenced by SAR) and . 
Design Specification/Calculations 

0301 ~iscrepancy between SAR and Revise SAR BGE 2h"a_o/"" 

* calculation loads for the cask H' •• J 

upper trunnion 
R6HI",'UI(, 

0302 T amado analysis results for wind Add analysis to design calculations BGE 2~/"'.eoo~~ 
,} stability provided in SAR but not and revise SAR if necessary H:S o. ~ 

1f'4'""~",,,()1:. 

included in design calculations 
0303 Stress intensities not calculated in Add reference to this discrepancy BGE 2"9,,~oo.l+ 

:* accordance with AS ME Code and to the confirmatory analysis in N:J ooS' 
1f1""~"""J:.. 

the cask structural calculation 
0304 Design analysis could not provide Unresolved item. Review available BGE 2,:'U ..... I-tL 

a detailed dose profile at the dose data and document N$ ••• 
adequacy of local dose with 

SIALl. 
location of the docking ring. . .. 

respect to SAR Iimi\. 
0305 Incorrect allowable stress Revise SAR. BGE 2,.~"~.o ... /4-

* intensities reported in SAR. 
N:i 007 

/fe",'''''''' A::.. 
0306 Test pressure for bottom shield Revise SAR andlor revise relief BGE ZjC~".6 •• '''f. 

* cavity was 45 psig. SAR specifies valve setpoint. H~ 608 

50 psig. 
fl?1'~*""''''.Jc.... 

0307 Incorrect reference to computer Reference this discrepancy and . 8GE 2"~~··"o~'" 

* 
run providing the basis for thermal the confirmatory analysis in the /V$ 00 ·' 

stress intensity calculation for the calculation. 
;f~~c"'~v/t:. 

neutron shield jacket support rings. .. 
0308 Elastic thermal stress analysis After further review this concern No action 

* 
indicates stresses above 3Sm, was found to be related to a local 2F~~.ao •• ,"" 

therefore an elasto·plastic analysis discontinuity which does not "" 5 0/0 

is required. require analysis per code 
~'HI"''''Uk. 

requirements. 
0309 Error in data used to represent Reference this discrepancy and BGE 

;4>- crush reaction for the side drop the confirmatory analysis in the z~,~,e"f" ,~ 
""'$ o~,. 

analysis. cask structural analysis. 1f'~..,#_~u,4: 

0310 Load cases specified in SAR are Revise SAR. _ BGE~~'::~·o~f'-
-* inconsistent with Topical Report. If'_''''n,k. 
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SAFETY EVALUATION FORM 
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ACTIVITY: ES199800312 50.59 Lo No.: N/A 72.48 Lo 

ISFSI - Disposition of lTR Issues and Other USAR Changes Attachment 2 

Discrep. Description Recommended Action Action to be 
No. Completed by 

0311 TomadD missile analysis dDes not Document in design cales that this BGE 2,c'/."tflJO./'" 

* consider a downward impact load load cDndition ts not governing. IV~ ""3 

Dn the tDP of the cask. 
!fL<""t'£""'VIt:.. 

0312 Cask bottom plate stresses were Update analysis and SAR. Impact 8GEz~/,u_/~ 

* 
calculated at the center of the plate evaluated and fDund to be """'61'''--
only. Higher stresses at the fixed acceptable. RI"'~_'ul< 

boundary were not evaluated. 
D313 Technical specification 10.3.2.6 Revise SAR to clarify that CFR BGE z".-,,"_'''' 

requires surface swipes on inside requirement is not appropriate due xs a,S-

but not ex!l~rior of cask: Swipes of to ALARA concerns and is not 
:11,. .. ~(. .- . 

ex1emal surface are not taken. necessary based on cask handling . .. 
This is not consistent with procedures. 
49CFR173.443(d). 

0314 Cask corner drop stress summary Update cask calc. Impact BGE Z~,'''~'(J~ 

~ reports equivalent stresses not evaluated and found to be #.3""'" 
1f".,.,,"" .... 1<. 

stress intensities. acceptable. 
0401 ANSI N14.S stress analysis Review indicates acceptability of BGE ",~,',~ .. o/~ 

*' requirements not rigorously design. Incorporate into cask N;$6/7 

followed. structural analYSis. 7? .. .v,£...,ru!<. 

D501 Assumptions used in missile load Incorporate a discussion of this BGE VI'I,.a&tJO>I''''' 

on analysis of HSMs appears to be issue into the HSM calculations to H:5 DIS 

*" inconsistent with respect to target substantiate the assumptions 7f't!";.(I',.,,(j)r:.. 

ductility assumptions versus the used. 
effect of· design methods on .-
material ductiiity. 

D502 Inconsistency in dimensions Review and resolve the BGE2FdU ..... '~ 

* between drawings and inconsistency by revising the H' a'? 

specifications. approoriate documents. 
:9,..""",""""'v.Jt:. 

D503 Documentation of the acceptability Incorporate a discussion of the BGE ZP"reouH-
of DSC support steel lubricant with vendor qualification of the lubricant NO "za 

respect to environmental for the environmental condilions in B£Ac..(. 

qualification (temperature and analyses or specifications. 
dose) was not included in design 
basis analyses. 

D504 The method used for summation of Revise SAR to reflect the BGE ZFI".O-"" 

* load cases for the HSM SAR appropriate method of load ",5 0 2./ 

analysis was not appropriate. combination. No impact on 
'RcNc .... ,&JK 

acceptability of results. 
D601 The SARISER maximum operating Revise the SAR to reflect the BGE 1~,,,'· •• 14- . 

temperatures reported for appropriate temperatures and tVS02~ 

*" detennination of stress allowables allowables. No impact on 
K4"~I_,&JJk:. 

is not consistent with the deSign acceptability of resutts. 
analyses. -

DS02 DSC internal pressure for accident The desiQn conditions used BGE . . 
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SAFETY EVALUATION FORM 
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ACTIVITY: ES199800312 50.59 Lo No.: N/A 72.48 Lo 
ISFSI - Disposition of ITR Issues and Other USAR Changes Attachment 2 

Discrep. Description Recommended Action Action to be 
No. Completed bv 

conditions reported in the SAR is envelope the analysis value. 2 ~/" .00"00 I .. 
])<;;02- not consistent with the analysis. Revise the SAR to reflect the "",,3"'Z.3 

?f.r;..j'tl",'u/':. 

A- correct values. 
0603 Summation of stresses for the Revise design analyses to BGE 

* 
various toad cases may not be document the basis for 2~/"8GOo/<fl. 

conservative. acceptability of the method used. NS oz.",. 

See confirmatory analysis for ;f'~KI""',~1< 

review and acceptance of the 
approach used. 

0604· OSC calculations used ASME Revise analysis to document the BGE 

* 
section NB criteria where NG basis and acceptability of the . zF",,,lo.o/-fI-

criteria may have been more method used. ;e;'S ~ 2.5'" 

approll'iate. 
;;t;?,-,,,,,,,,.,~ 

0605 Stresses above 3Sm were Confirmatory analysis determined BGE 

* 
determined without application ot that stresses are within allowables. Z/"'16 ".ot' f' 

tWoS .,.e .: 
plastic analysis acceptance Revise SAR to reflect the results of ,('I~~..,,~~ 

criteria. the confirmatory analysis. 
0606 OSC thermal analysis model used Considered to be an iri"significant No action 

for heat transfer in HSM may not impact. Incorporate basis for required 
be accurate. acceptability of the thermal model 2/,;,76000/4-

,N':5oz.7 
into thermal analysis . . n;. '$.u;J 

0607 Finite element model used for Confirmatory analysis indicates BGE 
spacer disc may not provide that results are acceptable. Zrr,,"f/O •• ,,-tL 

~s o2:B .... 

*" 
accurate results. Incorporate a discussion of the Jf'~_~_'uA:-

confirmatory analysis in the design 
calculation. 

0608 Thermal modeling of OSC in After further review it was No action 
transfer cask may not be determined that the model used required 

* 
appropriate. was sufficiently accurate. 2/"'''00<10/4' 

Incorporate a discussion of the ,..,3 OL? 

acceptability of the model into the AI!'_~_"cJ;t; 

desiQn calculation. 
0609 ANSYS nodallemperature input Confirmatory analysis indicates BGE 

was incorrect. that the am,lysis results are 2,e""" 8'U!>f.,4-

It- acceptable when the error is #$03_ 

corrected. Revise design ?f'Jt_<,.,,.,,,.,It!. 

calculation to reference 
confirmatory analysis or 
incorporate a discussion of the 
impact of the error. 

0610 Thermal analysis incorrectly Revise analysis to correct the BGE 
references 8 year old fuel as basis erroneous statement. z/,,"''''I!JOQO~~ 

for evaluation. The correct heat NoS 03/ 

load associated with 10 year old B~At!£. 

...• 

Revision 1. August 1998 Page 3 015 

EN·I·102. Revision 5 enformsl 1·1 02·03.dot 
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ACTIVITY: ES199800312 50.59 Lo No.: N/A 72.48 Lo 

ISFSI - Disposition ofITR Issues and Other USAR Changes Attachment 2 

Dlscrep. Description Recommended Action Action to be 
No. Completed by 

fuel is used in the analysis. 
0611 Structural analysis of spacer disc Confirmatory analysis indicates BGE 

in basket does not model that code allowables are met when . Z"""."":"o /"'I-

'* interaction between spacer discs a more appropriate model is used. ~s 032.. 

and the potential impact on ou-of- Revise design analysis to ?'fL'_~ __ u~K 

I plane bending. reference confirmatory analYsis. 
0612 Plastic analysis modulus of Confirmatory analysis performed BGE 

elasticity for plastic region not confirming adequacy with respect ZFl'p,aoo .,-t4 

;,f- consistent with ANSYS/Code to the appropriate code allowables. #.5 o~..3 

recommendations. Revise design analysis to . . . ??r"'tff_7c/ft:-

reference/incorporate. the . 
confirmatory analysis. 

0613 DSC shell local bending The resulting stresses are not BGE 
circumferential stress does not controlling and therefore the error 2 //,~'ooo/4-

*" 
using the bounding OSC weight of does not impact the bounding ,...,50.3+ 

80,000 Ibs. The associated stress analyses. Revise the design ??~~CN'c.J.l:. 

is calculated as a stress intensity analysis to justify the approach 
without justification. used or to revise to inc·orporate the 

bounding weight. 
0614 Modeling of support ring welds is A confirmatory analysis using more BGE 

'* 
not accurate. a more appropriate model supports 2p/~'8ooo/"", 

the calculation results. Incorporate #s .a "S-
a discussion of the confirmatory ;r~,.,<"....,u.,t:.. 

analysis, or reference to it, in the 
design calculation. 

D~ Modeling of DSC shelVlead shield Further review indicates that the No action-!t1:":~ 
pluQ interface is not substantiated. model used was .appropriate. required /<~I'(l/,u. 

0616 Basis for analysis of support Subsequent review has found the No action2n"'~ 

* rod/discs with respect to NG2330 appropriate basis/analysis. . d A"'.J"",.17 

not found. 
require ;ft"...w .... Jv.t:: 

0617 Fabrication specification, NUH·03- Addressed in response to No action 
107 does not require proof confirmatory action letter. Results required 

*" 
pressure testing. of this review have been z.,,,.,.oo • .-..r-

incorporated in Revision 6 of NUH- #so3S 

03-107 and associated issued ;:P.r...,. ......... 'v..c. 

ECNs 95-0021, 95-0037 and 96-
0067. 

0618 Inconsistent reference to Review and update SAR as BGE 
applicable ASME code section for necessary to make it consistent 2/''''''4 000 ~1'-

*" 
N.$O~' 

the DSC basket (NG vs. NB1. with SER. No impact on analysis. ~~""'~N'"n~ ... 

0619 ORIGEN code calculations of The erroneous input dala was not No action 
source term used incorrect input used in the analysis. Revise the required 
data. calculation to reference the correcL z.~,p?a .. oor? 

NoS ."-;0 

data. (;AYC.t-kowS):/ 
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ACTIVITY: ES199800312 50.59 Lo No.: N/A 72.48 Lo No.: SE00158 
ISFSI - Disposition ofITR Issues and Other USAR Changes Attachment 2 

-
Discrep. Description Recommended Action Action to be 
No. Comeleted bv 

0620 Secondary gamma sources were A review of the actual data used No action 
not appropriately modeled in dose and its generic basis which required 
analysis model. envelopes BGE Calvert Cliffs fuel 2~/~'800fJ 1'''1'-

indicate that the existing analysis is ·NSO~/ 

adeauate. 
{;'JI( Yc ~/t:4W'.s/t:/ 

0621 Neutron and gamma dose rates Further review indicates that the No action 
were benchmarked against a fuel benchmarks were bounding for the required 
different than the desiQn basis fuel. desiQn basis fuel. ~i''''''flo.6/4 

-'<$ • ..,,, ,.-<'Po •• W 
0622 DSC bottom end closure welds A CAR has been issued to review BGE to evaluate 

were tested using a soap bubble and address this issue. Further TNW basis for 
test instead of a helium leak test. testing may be required to acceptability 

document license compliance. provided for this 
Testing of unloaded DSCs discrepancy. 
indicates that the fabricated BGE to assess 
components meet the helium leak need for further 
test criteria. testina. ~i~.;;/4 
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A 'IT ACHMENT 3, SAFETY EV ALUA TION FORM 

I Page I of5 
ACTIVITY: ES200001036-000 I 50.59 LOG NO.: 72.48 LOG NO.: SEOO159 
Based on the attached discussion, does this activity: 
AEElicable to 10 CFR 50.59 aud 10 CFR 72.48 Safe~ Evaluations 

DYES I:8J No Involve an unreviewed safety questions (USQ)? 
DYES I:8J No Involve a chauge in the Technical SpecificationsiLicense Conditions? 
DYES I:8J No Require a chauge or addition to the UFSARlUSARffechnical Specification 

Bases? 
AEElicable to 10 CFR 72.48 Safe~ Evaluations 

DYES I:8J No Involve a Significaut Increase in Occupational Dose? 
DYES I:8J No Involve a Significaut Unreviewed Environmental Impact? 

.A 

Prepared by: B. H. Sc~itl v-t.1 Department: 42-01-03 Date: u/.s/oo 
PRINTED NAME AND SIGNATURE 

I:8J YES DNO Is a special review required by groups other thau the group to which the 
Preparer belongs? 

Resp Ind.: Resp. Ind.: Resp. Ind.: 
R. H. Beall R. O. Hardies /1 

1illlIiZ4 ;£;JO~ 
PRINTED NAME 

SIGNATURE SIGNATURE SIGNATURE 

WorkGroup: NFM Work Group: MEIU WorkGroup: 

Date: . II/~/OQ Date: /1/6/f)O Date: 
'/ . , 

Approved.l:j Disappr0"A£, jf Approved ~ Dis ~lVed 0 
M. A. BlACKWEU. r'V\ ~ f, W.E. KEMPER ..J ..#. 

Signature: , L Signature· 3..i I J.. m.'//k 

IN~~7~D~;;EVI~WER GS·DES, GS-Tb"ElS, OR PK-JDSIT 

Date: Date: 1I'~ .<TtI 
I I 

The POSRC has reviewed this evaluation according to NS·2-1 0 I. 0,1; 
POSRC Meeting No.: 00 - t> 'J J Date: //, 4> () 0 
Recomme~ecommend 
Approval Disapproval 0 Signature t'JL" I /:' ~ Date: .1'A/~o 

Approval ~ Disapproved 0 Signa e7~7!a~N Date: 114/_ 
PLANTGJO;NE~ 'fLMANAGER I I 

f.. 
The OSSRC has reviewed this evaluation according to NS·2-1 00. 
Full OSSRC Committee review required? DYES Qg. No 

Signature: J;../vYL.· •• ~ QJL- Date: tJl/(1./ (> I 
OSSRC SES Cbairman 

If yes, OSSRC Meeting No. 



ATTACHMENT 3, SAFETY EVALUATION FORM 

I Page 2 of5 
ACTIVITY: ES200001036-000 I 50.59 LOG NO.: 72.48 LOG NO.: SEOOl59 
Proposed Activity: Allow use of Dry Shielded Canister (DSC) BGE-24P-W042 without the four stainless steel 
plugs installed in the top spacer disc of the basket assembly. 

Reason for Activity: The ISFSI USAR states that all DSC structural components are fabricated from type 304 
stainless steel, except the spacer disks and support rods may be fabricated from aluminum coated carbon steel. BGE 
requested an alternative material for the spacer disks and support rods to reduce fabrication costs. The top spacer 
disc of DSC BGE-24P-W042 is made of carbon steel and coated with a flame spray aluminum to provide the 
necessary corrosion resistance. There are four threaded holes in the top spacer disk used during fabrication ofthe 
canister. These four holes are not sprayed with the aluminum coating. To protect the carbon steel surfaces in these 
holes, stainless steel plugs are inserted prior to shipping the DSC. The stainless steel plugs for DSC 
BGE-24P-W042 were mistakenly removed at CCNPP during preparations for loading the DSC. The DSC has been 
filled and the top shield plug assembly and top cover plate have been welded in place. 

Function(s) of affected SSC. NUHOMS-24P ~tech Horizontal Modular ~ystem) is a dry storage system that 
provides safe, interim storage for irradiated fuel assemblies. The system was designed by Pacific Nuclear Fuel 
Services (formerly Nutech Engineers, Inc.), which has since become Vectra Technologies, Inc. There are three 
major components of the NUHOMS-24P system that are addressed in this safety evaluation. Those three 
components are I) Dry Shielded Canister (DSC); 2) Transfer Cask (TC); and 3) Horizontal Storage Module (HSM). 
A detailed description of each of these components is contained in the USAR and the NUHOMS-24P Topical 
Report. What follows is a brief description of the NUHOMS-24P system and those three components. 

NUHOMS-24P - the Calvert Cliffs license allows construction and operation of a total of 120 HSM's, which can 
house 2880 fuel assemblies. These modules can be built incrementally, as needed, to match BGE's requirements for 
additional storage. There are currently 48 HSM's constructed, which will allow for the continued generation and 
storage of spent fuel until approximately 2002. Each HSM contains one DSC, and each DSC contains 24 fuel 
assemblies. The fuel assemblies are transferred from the spent fuel pool via the DSC and the TC via the heavy haul 
road to the ISFSI site, where the DSC is then inserted into the HSM for interim storage. 

Dry Shielded Canister (DSC) - the DSC is a Type 304 stainless steel cylinder with an internal stainless steel or 
aluminum coated carbon steel basket assembly that houses 24 fuel assemblies. (DSC BGE-24P-W042 is aluminum 
coated carbon steel.) The DSC is designed to fit securely in the TC and to slide into the HSM from the TC without 
undue galling. The function of the DSC is to provide physical and radiological protection, and structural support of 
the spent fuel during loading operations and storage in the HSM. The DSC has been designed for the worst-case 
postulated accidents, so that retrievability of the fuel from the DSC is assured even following a maximum credible 
accident. 

Transfer Cask (TC) - the TC is a stainless steel cylinder with a bottom end closure assembly and a bolted top cover 
plate. There are two upper lifting trunnions near the top of the cask for downending / uprighting and lifting of the 
cask in the Auxiliary Building. The two lower trunnions serve as the axis of rotation during downending / . 
uprighting operations and act as supports during transport. The function of the TC is to provide radiological 
shielding during DSC closure operations and during transfer ofthe DSC to and from the ISFSI site. The TC is 
important to safety since it provides shielding and protection of the DSC from impact loads. 

Horizontal Storage Module (HSM) - each HSM is a reinforced, concrete structure constructed in place at the ISFSI 
site. Calvert Cliffs employs a 2 x 6 array, a massive concrete structure which consists of twelve HSM's in two rows 
of six. The side walls and roof are three feet thick, whereas the front walls are three and one half feet thick. There 
are two foot thick interior walls which separate each HSM and provide neutron and gamma shielding and prevent 
scatter in adjacent modules during DSC loading. The function of the HSM is to safely provide interim storage of the 
DSC's. The HSM provides the necessary radiological protection to the public at all times. Each HSM has been 
designed for worst case postulated and hypothetical accidents, including scenarios such as design basis tornadoes 
and tornado missiles. 

SAR Revision No.: 9 
SAR Sections Reviewed: The main chapters 
reviewed were 1,3, 4, 5,7, and 8. The key sections 
reviewed were 1.3,3.4, 3.6,4.2, 5.1 , 7.4, 8.1, and 8.2. 

Complete for 50.59 and 72.48 

Tech Spec Bases Rev. No. Amendment 2 
Tech Spec Bases Reviewed: All 



A IT ACHMENT 3, SAFETY EV ALUA TION FORM 

I Page 3 of5 
ACTIVITY: ES200001036-000 I 50.59 LOG NO.: 72.48 LOG NO.: SE00159 
I. The probability of occurrence or the consequences of an accident or malfunction of equipment important to 

safety previously evaluated in the SAR is not increased. 

o YES ~ No May the probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR be increased? 

Probability of Malfunction: The probability of occurrence of a malfunction of equipment important to safety 
previously evaluated in the SAR will not be increased as the result of this proposed activity. The NUHOMS-24P 
system is a totally passive installation that is designed to provide shielding and safe confinement of irradiated fuel. 
The passive nature in itself provides a minimal probability for any malfunction to occur. There are no possible 
malfunctions of the DSC which are described or evaluated in the USAR as a result of the USAR allowing the DSC 
spacer disks and support rods to be fabricated from type 304 stainless steel or aluminum coated carbon steel. The 
use of aluminum coated carbon steel was evaluated by Pacific Nuclear Fuel Services in 1991 via vendor calculation 
no. BGEOO 1.021 6 (Carbon Steel DSC Basket Assembly). The calculation evaluated the DSC for allowable stresses, 
ductility, and corrosion resistance. 

Once the DSC has been loaded, the canister is evacuated and backfilled with helium. The EPRl NMAC "Boric Acid 
Corrosion Guidebook" states that the corrosion rate of carbon steel in the presence of dry boric acid crystals is 
essentially zero. Similarly, in deaerated solutions, the corrosion rate is less than 0.00 I" per year. Since the canister 
is initially evacuated, any contained water will be evaporated and removed. The helium backfill provides an inert 
]ong tenn environment. Therefore, a corrosion rate of <0.00 1 " per year is appropriate. This will represent a 
corrosion depth of 0.050" over the 50 year design life of the canister, limited to the vicinity of the tbreaded holes. 
The plate was exposed to borated water in the spent fuel pool for approximately forty four hours during fuel loading. 
The EPRI Guidebook estimates a corrosion rate of <0.008" per year, i.e., <0.00005" corrosion for a 48 hour period, 
for boric acid concentrations and temperatures typical of the spent fuel pool. Therefore, corrosion of the exposed 
surface during this immersion period was negligible and limited to the surfaces in the threaded holes. The minimal 
corrosion that may be experienced during canister loading and over the 50 year design life will not adversely impact 
the structural integrity of the basket assembly under any of the design loading conditions. The original evaluation of 
the carbon steel plates concluded that there is sufficient margin in the calculated stresses to ensure that the corrosion 
resulting from a lengthy exposure of unprotected carbon steel to the pool environment would not jeopardize the safe 
operation of the DSC for any of its design basis functions. The strength of carbon steel for structural support of the 
stored spent fuel exceeds that of the stainless steel. 

o YES ~ No May the consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR be increased? 

Consequences of Malfunction: The consequences of a malfunction of equipment important to safety previously 
evaluated in the SAR will not be increased as a result of this proposed activity. As stated above, there are no 
possible malfunctions of the DSC which are described or evaluated in the USAR as a result of the USAR allowing 
the DSC spacer disks and support rods to be fabricated from type 304 stainless steel or aluminum coated carbon 
steel. Likewise there are no malfunctions of the DSC described or evaluated in the USAR which are affected by the 
minimal corrosion potentially reSUlting from the omission of the four plugs in the upper spacer disc. As such, there 
are no consequences to consider. 

o YES ~ NO May the probability of occurrence of an accident previously evaluated in the SAR be 
increased? 

Probability of Accident: The probability of occurrence of an accident previously evaluated in the SAR will not be 
increased as the result of this proposed activity. One accident scenario described in the ISFSI USAR addresses the 
structural integrity of the transfer cask, the DSC, and its internals under a postulated transfer cask accident 
condition. The accident analysis included the use of either type 304 stainless steel or aluminum coated carbon steel 
spacer disks and support rods. The minimal corrosion expected in the vicinity of the four missing plugs will not 
negatively impact the results of the structural analysis. 

o YES ~ NO May the consequences of an accident previously evaluated in the SAR be increased? 

Consequences of Accident: The consequences of an accident previously evaluated in the SAR will not be increased 
as a result of this proposed activity. The cask drop analysis concluded that the transfer cask, the DSC, and its 
internal basket assembly and contained fuel will maintain its structural integrity through a cask drop. Since the use 
of either material was considered in the analysis, and since any potential corrosion resulting from the omission ofthe 
four plugs in the top spacer disc will not adversely impact the structural integrity of the assembly, there will be no 
increase in the accident dose consequences already described in the USAR. 
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I Page 4 of5 
ACTIVITY: ES200001036-000 I 50.59 LOG NO.: 72.48 LOG NO.: SEOO159 
2. The possibility for an accident or malfunction of a different type than any evaluated previously in the SAR 

is not created 

o YES [gI No May the possibility of a malfunction of a different type than any previously evaluated in the 
SAR be created? 

Possibility of New Malfunction: The possibility of a malfunction of a different type than any previously evaluated in 
the SAR will not be created as a result of this proposed activity. One possible malfunction of the DSC which is not 
described or evaluated in the USAR is the corrosion ofthe DSC carbon steel spacer disks and support rods due to 
exposure to spent fuel pool environment of borated water. The material corrosion properties are only relevant 
during transfer of fuel to the DSC in the spent fuel pool since the storage atmosphere is made inert with Helium and 
there is no oxygen present to support corrosion of the carbon steel spacer disks and support rods. As discussed 
previously, the corrosion rates predicted for carbon steel in the spent fuel pool environment during DSC fuel loading 
will result in minimal corrosion during the 48 hours the spacer plate was exposed to pool water. 

o YES [gI No May the possibility of an accident of a different type than any previously evaluated in the 
SAR be created? 

Possibility of New Accident: The possibility of an accident of a different type than any previously evaluated in the 
SAR will not be created as a result of this proposed activity. 

Complete for 50.59 and 72.48 

3. The margin of safety as defined in the basis for any Technical Specification is not reduced. 

o YES [gI NO Will the margin of safety as defined in the basis for any Technical Specifications be 
reduced? 

Bases Discussion of why the margin of safety is not reduced --
None of the Technical Specifications nor 
the Bases are affected by this activity. 

Com12lete for 72.48 

o YES [gI No Will the proposed activity involve a significant increase in occupation dose? 

A significant increase in occu12ational dose: A significant increase in occupational dose will not occur as a result of 
this proposed activity. This activity will allow the use ofDSC BGE-24P-W042 without the four plugs installed in 
the top spacer disc. The exposure of portions of the carbon steel spacer plate to borated pool water during fuel 
loading will result in negligible corrosion and will not adversely affect the operation or the associated occupational 
exposures as described in ISFSI USAR Table 7.4-1. 

o YES [gI No Will the proposed activity involve a significant unreviewed environmental impact? 

A Significant unreviewed environmental impact: A significant unreviewed environmental impact will not occur as 
the result of this proposed activity. The proposed activity does not affect the environmental conditions ofthe ISFSL 

Summary: (For NRC Report, provide a brief overview) 

The proposed activity is to allow use of Dry Shielded Canister (DSC) BGE-24P-W042 without the four stainless 
steel plugs installed in the top spacer disc of the basket assembly. The ISFSI USAR states that all DSC structural 
components are fabricated from type 304 stainless steel, except the spacer disks and support rods may be fabricated 
from aluminum coated carbon steel. BGE requested an alternative material for the spacer disks and support rods to 
reduce fabrication costs. The top spacer disc ofDSe BGE-24P-W042 is made of carbon steel and coated with a 
flame spray aluminum to provide the necessary corrosion resistance. There are four threaded holes in the top spacer 
disk used during fabrication of the canister. These four holes are not sprayed with the aluminum coating. To protect 
the carbon steel surfaces in these holes, stainless steel plugs are inserted prior to shipping the DSe. The stainless 
steel plugs for DSe BGE-24P-W042 were mistakenly removed at eCNPP during preparations for loading the DSC. 
The DSC has been filled and the top seal plug assembly and top cover plate have been welded in place. 

Minimal corrosion expected during the short period of immersion in the spent fuel pool. After the DSC is loaded, it 
is evacuated and backfilled with helium. This creates an inert environment inside the DSC which will minimize any 
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ACfIVITY: ES200001036-000 I 50.59 LOG NO.: 72.48 LOG NO.: SE00159 
corrosion of the exposed area of the spacer disc. The corrosion predicted over the 50 year design life of the DSC 
will not adversely impact the structural integrity of the canister. After a thorough review, it has been concluded that 
the proposed activity: 

• Does not constitute an Unreviewed Safety Question (USQ) 

• Does not reduce the margin of safety as dermed in the basis for any ISFSI Technical Specification 

• Does not result in a significant increase in occupational dose 

• Does not constitute an Unreviewed Environmental Impact (UEI) 



ATTACHMENT 3,10 CFR 50.59/10 CFR 72.48 EVALUATION FORM (Page I of7) 
Proposed Activity NO: ES200101042 50.59 Log No.: 

72.48 Log No.: SEOO160 

• Does the Proposed Activity: 

o YES ~ NO Require a License Amendment for a change to the Technical Specifications/License 
Conditions? 

Based on this 10 CFR 50.5911 0 CFR 72.48 evaluation, does the Proposed Activity: 

o YES ~ NO Require a License Amendment because it meets one (or more) of the eight (8) 
criteria of 10 CFR 50.59( c)(2)/1O CFR 72.48( c)(2)? 

Prepared by: ....;,::~=~:;;;~~~~~~~~_ Department: 4A·30-06 Date: 9/23/02 

~ YES 0 NO Are cross-disciplinary concurrence reviews needed? 

If 'YES', document completion ofthese reviews below: 

Responsible Individual 

PRINTNAM \ 

J1I 1"1 (+It--~ f) 
PRINT ORGANIZATION 

~~~~~~if!,1!!:';!!.;~==-- Print/Signature: 
NT REVIEWER 

Date: Date: 

The POSRC has reviewed this evaluation according to NS-2-101. 

POSRC Meeting No.: D~? 0 
Recommend ~Recommend o 
Approval Disapproval 

Approved ~ Disapproved 0 

The OSSRC has reviewed this evaluation according to NS-2-1 00. 

Full OSSRC Committee review required? 0 YES 

Print/Signature: A-,., I L .JUL~o<..A (cA :=t ~ 
OSSRC SES Chairman 

If'YES', OSSRC Meeting No. 

EN-I-102. Revision 8 

Responsible Individual 

PRINT NAME 

PRINT ORGANIZATION 

/ 

~ NO 

Date: '3 -+-04 

enforms\l-102-03.dot 



• . ATTACHMENT 3 10 CFR50 59/10 CFR 72 48 EVALUATION FORM (Page 2 of7) 

Proposed Activity NO: ES200101042 50.59 Log No.: 
72.48 Log No.: SEOO160 

• Proposed Activity (Description): 72.48 EV ALUA TION FOR THE ISFSI 24P TRANSFER CASK AND HSM 
DOSE RATE CALCULATIONS WITH MCNP 

The Nuclear Engineering Unit has performed an Owner Acceptance Review (OAR) of the new source term, shielqing 
and dose rate calculations that support the CCNPP ISFSI. These new calculations were required to correct all ofthe 
errors identified in several IR's (e.g., IRI-001-560, IRI-001-562, and IRI-001-563) and are documented in CA05923, 
CA05924, CA05925, and CA05926 which are contained in ES200 101042. These CCNPP calculations document OAR 
of Duke Engineering & Services (DES) calculations CCNPP-DES-OO 110021003/004 that will provide the new design 
basis calculations and models for the ISFSI 24P Dry Shielded Canister (DSC), Transfer Cask (TC), and Horizontal 
Storage Module (HSM). One additional in-house calculation has been performed (CA06058) to recalculate the ISFSI 
24P 5 Phase Site Dose Rates. These new calculations require ISFSI SAR changes (UCR00317 & UCR00358), utilize 
new and improved methodology and have been performed with the Los Alamos National Laboratory Monte Carlo N-
Particle Transport Code System MCNP4C. Prior to implementation of the new ISFSI design basis calculations and the 
ISFSI SAR changes (VCR003 17& UCR00358) a 72.48 evaluation will be required. These new calculations will 
supersede the existing calculations of record (that contain many errors and utilize less accurate deterministic methods) 
when the 72.48 Evaluation is completed, POSRC approved and documented in ES200 I 0 I 042. These new calculations 
result in < 10% decrease in the margin to all applicable dose and dose rate limits. Thus, replacing the existing 
calculations with these new ones will not require prior NRC approval. Utilization ofMCNP itself as a new method/code 
in and of itself will not require prior NRC approval due to it's prior NRC SER acceptance for several Utilities and Private 
Companies that have used MCNP for criticality and shielding licensing analysis (Attachment I). This conclusion is 
formally documented in ES200101042 and SEOOI60. ES200101042 also contains UCR00358. UCR00358 is an update 
to the ISFSI SAR chapters I, 3, 7, and 8 to incorporate the new design bases dose rates obtained from ES200 I 0 I 042. 

• UCR00358 also contains a new ISFSI SAR Figure 7.2-1 (Attachment 2 - "24P Design Basis Radiological Limit Curve") 
and some consolidation and elimination of redundent information in chapters I, 3, 7 and 8. Adherance to both the heat 
generation rate and radiological source term limits will be proceduraly controlled via FH350 and CA05803. 

Reason for Activity: IR200100638 Resolution and to enable the new Design Basis ISFSI shielding calculations 
with MCNP (contained in ES200101042) to supercede the original calculations. 

• 
EN-l-102, Revision 8 enforms\ I-I 02-03.dot 



ATTACHMENT 3,10 CFRSO.S9/10 CFR 72.48 EVALUATION FORM (Page 3 of7) 

Proposed Activity NO: ES200101042 50.59 Log No.: 
72.48 Log No.: SEOOl60 

• 
Affected SSC Design Functions: 

The Dry Shielded Canister (DSC), Transfer Cask (TC), and Horizontal Storage Modules (HSM's) as shielding and 
storage devices for the spent fuel have not been affected by the new design basis calculations. However, the procedure 
for loading the spent fuel (FH-350) and the ISFSI SAR will be updated to reflect the new design basis dose rates obtained 
with the code MCNP4C (with the correction of deficiencies detailed in the Proposed Activity above). No physical 
changes to the DSC, TC or HSM are needed as a result of the new calculations. MCNP4C is simply an improved 
methodology that yields more accurate results (compared to the existing methodology of record). The radiological 
source term is the same as the original design basis and is calculated from ORIGEN2 for a CCNPP 
Westinghouse/Combustion Engineering 14XI4 PWR fuel assembly with 3.40 w% U-235 enrichment and a burnup of 42 
GWD/MTU at a decay time of eight (8) years. Industry standard and separate gamma and neutron axial flux shaping 
factors were utilized to develop the source term input for both the Cask and HSM models. Both Cask and HSM model 
dose rate results have been demonstrated conservative via benchmarks with actual CCNPP Cask and HSM loadings. 

UFSARIUSAR Sections reviewed where relevant Tech Spec Sections reviewed where relevant information 
information was found: was found: 

1,3,5,7,8, and 9 2 and 3/4 

• 

• EN-I-102, Revision 8 enformsl I-I 02-03 .dot 
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ATTACHMENT 3 10 CFR50 59/10 CFR 72 48 EVALUATION FORM (Page 4 of7) , 
Proposed Activity NO: ES200101042 50.59 Log No.: 

I. 0 YES ~ NO 

2.0 YES ~ NO 

3.0 YES ~ NO 

4.0 YES ~ NO 

5.0 YES ~ NO 

EN-I-I02, Revision 8 

72.48 Log No.: SEOO160 

Does the proposed activity: 

Result in more than a minimal increase in frequency of occurrence of an accident 
previously evaluated in the UFSARIUSAR? 

Justification : This activity calculates the dose rates (and doses) associated with the 
CCNPP ISFSI Cask Loading and HSM facility by utilizing new calculational 
methodology and does not affect the freguency of occurrence of any accident. 

Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a structure, system or component (SSC) important to safety 
previously evaluated in the UFSARIUSAR? 

Justification: This activity calculates the dose rates (and doses) associated with the CCNPP 
ISFSI Cask Loading and HSM facility yielded by utilizing new calculational 
methodology and does not affect the likelihood of occurrence of a malfunction of any 
SSC 

Result in more than a minimal increase in the consequences of an accident previously 
evaluated in the UFSARIUSAR? 

Justification : There are only three accidents that have dose conseguences. One is the Cask 
Drop Accident, the second is the Blockage of Air Inlets and Outlets and the third is 
the Dry Shielded Canister Leakage. The Cask Drop Accident has had its contact (1 " 
from the side) dose rate increase from the currently documented value of977 
mremlhr to 1126 mremlhr. The total dose accumulated from a worker at 15 ' for 8 
hours actually decreases to 776 mrem from 1310 mrem. The contact dose rate is less 
than a 10% increase in the margin to the regulatory limit of 5 rem. The 15' dose has 

decreased due to the conservative omega (n) scaling that was applied to the original 

calculation's contact dose rate. The original methodology utilized an infinite (co) 
source geometTy multiplied by a function of the ratio of the sguare of the distance 
from the source. The Blockage of HSM Air Inlets and Outlets has had its dose 
consequence increase from a value of 400 mrem to 584 mrem. This is less than a 
10% increase in the margin to the 5 rem limit. There have been no changes to the 
Dry Shielded Canister Leakage Analysis. 

Result in more than a minimal increase in the consequences of a malfunction of an 
SSC important to safety previously evaluated in the UFSARIUSAR? 

Justification: CCNPP ISFSI Cask Loading and HSM operations have no non-accident 
analysis of malfunctions of SSCs important to safety (with dose conseguences) 
evaluated in the USAR. 

Create a possibility for an accident of a different type than any previously evaluated 
in the UFSARIUSAR? 

Justification: This activity only calculates the dose rates (and doses) associated with the 
CCNPP ISFSI Cask Loading and HSM facility yielded by utilizing new calculational 
methodology and does not create a possibility for an accident of a different type than 
any previously evaluated in the USAR. 

enfonTIs\ I -I 02-03.dot 
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ATTACHMENT 3 10 CFR50 59/10 CFR 72 48 EVALUATION FORM (Page 5 of7) , 
Proposed Activity NO: ES200101042 50.59 Log No.: 

6.0 YES ~ NO 

7.0 YES ~ NO 

8.0 YES ~ NO 

72.48 Log No.: SEOO160 

Create a possibility for a malfunction of an SSC important to safety with a different 
result than any previously evaluated in the UFSARIUSAR? 

Justification: This activity only calculates the dose rates (and doses) associated with the 
CCNPP ISFSI Cask Loading and HSM facility yielded by utilizing new calculational 
methodology and does not create the possibility for a malfunction of any SSC. 

Result in a design basis limit for a fission product barrier as described in the 
UFSARIUSAR being exceeded or altered? 

Justification: This activity only calculates the dose rates (and doses) associated with the 
CCNPP ISFSI Cask Loading and HSM facility yielded by utilizing new calculational 
methodology and does not calculate or affect any design basis limit for a fission 
product barrier. 

Result in a departure from a method of evaluation described in the UFSARIUSAR 
used in establishing the design bases or in the safety analyses? 

Justification: This product is a calculation of the dose rate (and doses) associated with the 
CCNPP ISFSI Cask Loading and HSM operations that utilize a new NRC-approved 
methodology (MCNP) that provides more precise results (See attached writeup) and 
hence is not considered a departure from a method of evaluation described in the 
USAR. Several NRC SER's have been issued for both shielding and criticality 
licensing analysis that utilize MCNP. One of these is USNRC, "Safety Evaluation 
Report Concerning the Private Fuel Storage Facility," Docket 72-22, 912912000. 
Utilizing this NRC approved methodology (MCNP) provides more precise results 
and its use (alone) does not necessitate prior approval. A list of other MCNP SER's 
is included as Attachment I. 

Summary: (For NRC Report, provide a brief overview) CCNPP has performed new calculations that will supersede the 
original design basis dose calculations and models for the Independent Spent Fuel Storage Instillation (ISFSI) 
24P Dry Shielded Canister (DSC), Transfer Cask (TC) and Horizontal Storage Module (HSM). These 
calculations use improved methodology (3D vs 10 etc.) and have been performed with the Los Alamos National 
Laboratory Monte Carlo N-Particle Transport Code System MCNP4C. Several NRC SER's have been issued 
for both shielding and criticality licensing analysis that utilize MCNP. The calculations include measured 
benchmarks, are conservative, and did not 'Result in more than a minimal increase in the consequences ofao 
accident previously evaluated in the UFSAR'. 

EN-!-! 02, Revision 8 enformsll-l02-03.dot 
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SE00160 
Page 6 of7 

Attachment 1 

List of MCNP SER's 

I) Safety Evaluation By The Office Of Nuclear Reactor Regulation Related To 
Amendment No. 182 To Facility Operating License No. Dpr-28, Vermont Yankee 
Nuclear Power Corporation, Vermont Yankee Nuclear Power Station, Docket No. 
50.271. 

2) Transnuclear West Standardized Advanced Nuhoms ® System Horizontal Modular 
Storage System For Irradiated Nuclear Fuel Docket No. 72-1029 Model Nos. 
Standardized Advanced Nuhoms ® -24P Transnuclear West, Inc. Certificate Of 
Compliance No. 1029 

3) Safety Evaluation Report For Disposal Criticality Analysis Methodology Topical 
Report, Revision 0 June 2000 U.S. Nuclear Regulatory Commission Office Of 
Nuclear Material Safety And Safeguards Washington, DC 20555-0001. 

4) Safety Evaluation Report Docket No. 72-1026 Fuelsolutions Storage System 
Certificate Of Compliance No. 1026 

5) Safety Evaluation By The Office Of Nuclear Reactor Regulation GE Nuclear Energy 
Topical Report NEDC-32983P "General Electric Methodology For Reactor Pressure 
Vessel Fast Neutron Flux Evaluations" Project No. 710 

6) Holtec International Hi-Storm 100 Cask System Safety Evaluation Report 

7) Safety Evaluation Report Docket No. 71-9302 Model No. Nuhoms ® -MP197 
Transportation Package Certificate Of Compliance No. 9302 Revision No. 0 

EN-I-I02. Revision 8 enformsll-I02-03.dot 
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Attachment 2 

ISFSI SAR Figure 7.2-1 

Figure 7.2-1 
24P Design Basis Radiological Limit Curve for 660 
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This curve is valid for all assemblies that have cooled at least 9 years. 
All assemblies loaded into DSC must meet the source spectra requirements of 
Technical Specification 2.1 
This bounding radiological limit curve may be superceded with bundle specific 
source spectra calculations based on actual cooling times . 
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Revision 00001 

Page 1 of 8 

ATTACHMENT 4, 10 CFR 50.59/10 CFR 72.46 EVALUATION FORM 

I 
Proposed Activity No: ES200100208-000 SO.59 Log No.: 

72.48 Log No.: SEOO162 

Does the Proposed Activity: 

OYES0NO Require a License Amendment for a change to the Technical Specifications/license 
Conditions? 

Based on this 10 CFR 50.59/10 CFR 72.46 evaluation, does the Proposed Activity: 

o YES0 NO Require a License Amendment because it meets one (or more) of the eight (8) criteria 
of 10 CFR 50.5~( c)(2)/10 CFR 72.4B( c)(2)? 

Prepared by: Shane R. Gardner partment: TK-30-01 Date: 912109 
Printed Name and SiQnature 

I U YES ~ NO Are cross-disciplinary concurrence reviews needed? 

If ·YES· document completion of these reviews below: 
Responsible Individual Responsible Individual Responsible Individual 

Print Name Print Name Print Name 

Print Organization Print Organization Print Organization 
I I I 

Signature Date Signature Oat!!" //i Signature Date 

INDEPENDENT REVIEWER: John R Massln mV~ 912109 

PrinU I !In' Date 

APPROVED: Ph;l l . W en91osk, ~ ,w I ~ 912/09 
Manager - Engineering Services or PnnUsign re v Date 
Director - Nuclear Fuels Services 
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ATTACHMENT 4, 10 CFR 50.59/10 CFR 72.48 EVALUATION FORM 

 

  
Proposed Activity (Description):  
The proposed activity is to authorize loading of undamaged, non-VAP fuel with stainless steel pins and/or 
vacancies into the 32P DSCs.  The proposed activity includes adding administrative restrictions in the fuel 
selection procedure.  The design change technical evaluation demonstrates the DSC will continue to meet its 
design requirements.  Additional controls are introduced to limit the exposure and cooling time of the stainless 
pins such that the design basis shielding evaluation described in the USAR is unaffected.  Also, controls are 
introduced that limit the configuration of vacancies such that the structural adequacy of the fuel assembly will 
be maintained during design basis accidents. 
Reason for Activity: 
As eligible fuel in the spent fuel pool is depleted there is a need to load reconfigured fuel assemblies.  In the 
2009 loading campaign Guardian fuel will be loaded (ECP-09-000054) and about one DSC worth of fuel 
containing inert stainless steel pins or vacancies.  These assemblies are structurally intact and undamaged so 
they can logically be loaded into the ISFSI provided they meet all the design and licensing requirements.  
Other generically licensed NUHOMS systems allow storage of these kinds of assemblies, although fuel with 
vacancies is often stored as damaged fuel. 
Affected UFSAR/USAR/ISFSI-USAR Described Design Functions: 
• Confinement - The DSC design provides mechanical confinement of the stored fuel assemblies to prevent the dispersion of 

particulate or gaseous radionuclides from the fuel, and to maintain a barrier of helium around the fuel.  The primary function of the 

DSC is to provide confinement of the spent nuclear fuel.  This is achieved by the stainless steel shell and two inner cover plates (top 

and bottom ends) which are welded to the shell assembly.  There are also outer cover plates (top and bottom) to further support the 

confinement integrity.  The DSC confinement boundary is also designed to retain helium cover gas inside the DSC in order to prevent 

corrosion of the fuel cladding and formation of expansive oxides in the fuel itself during storage.   

 

• Shielding - The DSC materials provide radiation shielding.  The DSC provides shielding at its ends by the use of lead shield 

plugs.  These plugs provide “As Low As Reasonably Achievable” (ALARA) dose rates at the top of the canister during drying and 

sealing operations and at the bottom for minimizing dose rates during DSC loading into the horizontal storage module (HSM) and at 

the HSM door during storage.  The NUHOMS®-32P DSC has full-length egg crate plates and full-length steel rails with aluminum 

inserts.  When compared to the NUHOMS®-24P DSC, the full-length egg crate plates provide additional shielding between the 

assemblies, and the rails provide additional shielding between the assemblies and the transfer cask.  This additional shielding partly 

compensates for the additional spent fuel assemblies, so the dose rates outside the transfer cask are only slightly higher for the 

NUHOMS®-32P DSC than for the NUHOMS®-24P DSC.  The dose rates outside the HSMs are lower for storage of a NUHOMS®-

32P DSC than a NUHOMS®-24P DSC. 

 

• Criticality Control - The DSC design provides for sub-criticality during the wet loading, DSC drying, and interim storage 

operations.  This is accomplished by a combination of the physical properties of the fuel; fixed neutron absorbers in the NUHOMS®-

32P DSC basket; 2,450 ppm soluble boron in the spent fuel pool water; and CCNPP administrative controls for fuel identification, 

verification, and handling.  Optimum moderation was utilized for both internal and external moderation.  The internal moderator was 

modeled with a soluble boron concentration of 2,450 ppm while the external moderator was modeled with pure water.  The internal 

moderator is defined as that part of the moderator that is contained within the basket, while the external moderator is defined as that 

part of the moderator that is contained outside of the basket (between the basket to canister gap, between the canister to transfer cask 

gap, and the neutron shield).  

 

• Fuel Support and Configuration Control (Fuel Retrievability) - The DSC internal basket assembly provides support for the 

spent fuel assemblies during normal operations.  The DSC also provides configuration control related to post accident recovery of 

spent nuclear fuel.  The DSC is designed so that the worst-case postulated accidents, including a cask drop, will not result in 

deformation of the Internal Basket Assembly or the DSC shell to such a degree that retrieval of intact fuel assemblies is not assured.  

The structural characteristics of the transfer cask (TC) and the DSC limit the deceleration loads on the fuel assemblies so that their 

integrity is assured in the worst-case drop accident.  The guide sleeves establish storage compartments for 32 spent fuel assemblies 

within the DSC.  The borated egg crate plates work together with boron dissolved in the fuel pool water (2,450 ppm) to maintain sub-

criticality.  The egg crate plates work together with the guide sleeves and rails to maintain the fuel assembly geometry.  The egg crates 

and rails support the weight of the fuel assemblies when the DSC is in a horizontal position.   

 
Effects on Design Functions 
 
In order to determine the effects on the design functions of the proposed activity two new calculation were 
performed: 
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CA06534, “Accidental Drop Loading Evaluation of 14x14 Fuel Assembly with Missing Fuel Rods” (Hopper 
Elmore and Associates” 
 
CA06367, “Comparison of the Radiological, Thermal, and Reactivity Characteristics of Assemblies with 
Missing or Inert Fuel Rods with the 32P ISFSI DSC Design Bases” 
 
ES2001000208-000 and the associated 72.48 screen determined that none of the affected design functions 
were adversely affected.  The following description summarizes the results of that evaluation and screen. 
 
Calculation CA06534 analyzes the affect on cladding integrity for a fuel assembly containing missing fuel rods 
vacancies.  The analysis is performed for the limiting design basis horizontal cask drop accident.  The loads 
on the fuel assembly correspond to the design requirement of 75g.  The analysis was performed similar to a 
previous calculation, for the 24P, CA05797, “DSC Horizontal Drop – Fuel Rod Cladding Integrity During 
Impact with a Broken Spacer Grid Fragment.”  Essentially CA06534 is an extension of CA05797 to address 
vacancies. 
 
Calculation CA06534 determined that the stress in horizontal spacer grid ligaments is excessive when 
vacancies are present and ligaments would fail.  This is in addition to the failure of the vertical spacer grid 
ligaments previously determined in CA05797.  The analysis determined that the likely scenario would result in 
failure of all horizontal spacer grid ligaments and the fuel rod would fall through the vacancy and strike the 
next fuel rod.  However, to bound the horizontal spacer grid ligament failure CA06354 conservatively assumes 
that only one ligament fails resulting in the fuel rod being pinned by adjacent grid spacers and the rod 
deflecting until it strikes the fuel rod below.  This scenario is depicted by the following figure extracted from 
CA06534: 
 

 
The analysis determined that the maximum cladding stress excessive if more than two vacancies were 
present in any one column.  The limiting configuration was determined to be up to two vacancies in one 
column and the maximum cladding stress was 68.5 ksi, which is less 77.5 ksi determined for the vertical 
ligament failure/grid collapse scenario in CA05797 and also less than the 0.9 x 80.5 ksi (USAR 8.2.5.2) stress 
allowable for irradiated zircaloy.  As a result, the proposed activity, with the limitation of up to 2 vacancies in 
any on column, is bounded by the existing cladding stress analyses as described in USAR 8.2.5.2.  It is noted 
that the analyses described in USAR 8.2.5.2 relate to the 24P and not the 32P. 
 
Calculation CA06367 reanalyzes the criticality, shielding and decay heat effects of the proposed change.  With 
respect to criticality, the analyses are performed using the bounding case from calculation CA06227, 
“Criticality Analysis of the NUHOMS 32P for Calvert Cliffs ISFSI”, which is the analysis of record.  The 
computer model, code, and code revision are the same.  The input to the computer model is modified to 
introduce inert stainless steel rods and vacancies.  The material specification for stainless steel is based on 
the material reference in CA06227.  The criticality analysis considers a number of variation in the configuration 
of the inert stainless steel rods and vacancies to identify the most reactive geometry.  The calculated k-
effective values are added to two KENO standard deviations resulting in the maximum k-effective with 95% 
probability and 95% confidence (95/95).  The 95/95 k-effective values calculated all remain less than the 
previously determined bounding value of 0.9412.  Because the replacement of fuel rods reduces the available 
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fissionable material the k-effective would be expected to decrease with the number inert stainless steel rods 
and vacancies.  This was confirmed by calculation CA06367.  The calculation also evaluates a case where 
stainless steel rods are concentrated on the periphery of the basket to maximize reflect and therefore reduce 
system leakage.  Calculation CA06367 further evaluates the impact on the off-normal criticality calculation 
models in CA05896, “Criticality Analysis for Fuel Misloads and Accidents” and confirm the bounding k-effective 
of 0.9413 is not exceeded. 
 
The effects on the shielding analysis due to the introduction of activated stainless steel rods were evaluated in 
CA06367 by performing a comparative analysis of the gamma source terms.  The analysis is performed by 
using the design basis ORIGEN2 models from CA05803, “ISFSI 24P Assembly Insertion Requirements.”  The 
computer model, code and code revision are the same.  The input to the computer model is modified to 
introduce stainless steel rods.  The material specification for stainless steel is based on the material reference 
in CA05803.  Calculation CA06367 determines an energy dependent dose rate response function using the 
MCNP models from CA06292, “NUHOMS 32P Radiation Dose Rates for Loading and Transfer.”  The 
response function provides a means to compare source terms on a dose rate basis.  The response function 
allows consideration of the energy dependency of the source and the effects of shielding.  The calculation 
analyzed several cases that varied the number of activated steel rods, exposure and cooling time, both for the 
steel rods and the host assembly, such that the resultant dose rates are bounded by the dose rate from the 
design basis assembly source.  The results summary from CA06367 are presented below: 
 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

SS Pin 

Exposure 
MWd/MTU 

# SS Pins Allowed by Years after 660W 

0 years 1 year 2 year 3 year 
20000 0 12 21 30 
30000 0 7 13 18 
40000 0 5 9 13 

 
 
 
 
 
 
 
As the results indicate the configurations analyzed do not exceed the dose rate due to the design basis 
assembly source of 35.9 mrem/hr.  Therefore the design basis gamma source in USAR 12.7.2.1 is bounding 
and hence the radiation shielding analyses in USAR 12.7.6 and 12.8.2.5.3 are unaffected by the proposed 
change. 
 
From the ORIGEN2 calculations performed to analyze the gamma source terms, the decay heat due to the 
activated steel rods was also evaluated in CA06367.  The decay heat produced by irradiated stainless steel is 
typically far less than the actinides and fission products present in spent fuel.  This was confirmed by 
CA06367.  The results show that decay heat produced by an activated steel rod quickly falls below the design 
basis heat of 660 watts/176 after about 4 years.  The analysis of CA06367 also confirms that the thermal 
source of an activated stainless steel rod decays faster than a spent fuel rod, thus ensuring that the decay 
heat of the spent fuel rod will always be bounding.   
 
As a result of the evaluations performed in CA06354 and CA06367 it is concluded that there are no adverse 
affects on the design functions of the 32P DSC.  However, these conclusions are predicated on criteria 
restricting the configuration of the inert stainless steel rods and vacancies.  To implement these criteria new 
procedures are required for fuel assembly qualification and these procedures are described in the USAR and 
constitute an adverse affect on a method of controlling design basis functions, thus requiring evaluation under 
10 CFR 72.48. 
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UFSAR/USAR/ISFSI-USAR Sections reviewed where 
relevant information was found: 

Tech Spec Sections reviewed where relevant 
information was found: 

3.1.1, 3.1.1.3, Table 3.1-3, 3.3.1, Table 3.3-1, Table 
3.3-3, 7.2.1, 8.2.1, 8.2.5.2, 9.4.1, 9.4.1.1, Table 9.4-1, 
12.3.3.4.3, 12.3.3.4.4, 12.3.3.4.5,  12.3.6, Table 12.3-
2, Table 12.3-3, 12.7.2.1, 12.7.6, 12.8.2.5, 12.8.2.5.3, 
12.8.2.8 

2.1, 2.4, 3.11 

Does the proposed activity: 

1.   YES   NO   N/A Result in more than a minimal increase in frequency of occurrence of an 
accident previously evaluated in the UFSAR/USAR/ISFSI-USAR? 

Justification: 

The 32P DSC and the fuel assemblies to be stored are passive structures.  The proposed activity has been 
evaluated to show that the fuel assembly can withstand the limiting and bounding cask drop accident.  The 
32P DSC and fuel assembly have no ability to initiate an accident or off-normal event.  Therefore, the 
presence of inert stainless steel rods and/or vacancies cannot directly influence the expected frequency of an 
accident or off-normal event as defined in the USAR. 

2.   YES   NO   N/A Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a structure, system or component (SSC) important to safety 
previously evaluated in the UFSAR/USAR/ISFSI-USAR? 

Justification: 

The proposed activity has been evaluated to show the cladding can withstand the limiting and bounding cask 
drop accident.  A malfunction of the cladding is defined by a loss of the structural integrity of the zircaloy due 
to excessive stress. 

The maximum cladding wall stress calculated in CA06354 is 68.5 ksi for the limiting condition of 2 vacancies in 
any one column of the fuel array.  That value is bounded by the previously determined value of 77.5 ksi in 
CA05797 due to a collapsed grid.  Since the probability of cladding failure is proportional to the maximum 
cladding wall stress it is evident that the proposed activity does not result in an increase in the likelihood of 
occurrence of a malfunction of an SSC important to safety. 

The proposed activity does not influence any other SSC malfunctions beyond cladding failure. 
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Does the proposed activity: 
3.   YES   NO   N/A Result in more than a minimal increase in the consequences of an 

accident previously evaluated in the UFSAR/USAR/ISFSI-USAR? 
Justification:  
As described above the proposed activity was evaluated against all the design requirements and safety 
analyses, including dose consequences associated with the cask drop and DSC leakage events.  The 
analysis in CA06354 showed that cladding integrity is unaffected during a cask drop as long as no more 
than 2 vacancies are allowed in any one column of fuel rods.  Also, CA06367 determined that the 
activation of stainless steel rods does not generate any radioactive gases, and actually reduces the 
activity available for release inside the DSC.  Therefore, based on these evaluations it is concluded that 
there can be no increase in the dose consequences in the DSC leakage accident. 
 
Calculation CA06367 also analyzed the impact of introducing activated stainless steel rods on the fixed 
radiation source term.  The activated stainless steel rods will reduce the neutron source by replacing 
actinides and fission products in the spent fuel rods with the activated light elements which don‟t produce 
neutrons.  Thus, the neutron dose consequences due to the proposed activity will decrease.  The 
calculation in CA06367 also analyzed the gamma source of the activated stainless steel trough 
consideration of the affect on dose rates on the transfer cask.  The analysis determined the limiting 
number of activated stainless steel pins, exposure and cooling time, such that the dose consequences 
associated with the transfer cask will not exceed the current design and licensing bases.  Therefore, by 
design there can be no increase in the dose consequences in the DSC cask drop accident. 
 
In general, because of the evaluations described above the design of the proposed activity will prevent an 
adverse affect on all the dose consequences for the 32P system.  The limitations necessary to maintain 
the design bases will be implemented during the selection and qualification of fuel assemblies containing 
stainless steel rods and/or vacancies. 

4.   YES   NO   N/A Result in more than a minimal increase in the consequences of a 
malfunction of an SSC important to safety previously evaluated in the 
UFSAR/USAR/ISFSI-USAR? 

Justification:  
As described above the proposed activity will not increase the source terms and by design will ensure the 
dose consequences are bounded or less than the current design bases.  As a result, there is no increase 
in any dose consequences for the 32P system.   

5.   YES   NO   N/A Create a possibility for an accident of a different type than any previously 
evaluated in the UFSAR/USAR/ISFSI-USAR?  

Justification:  
Since the proposed activity involves a fuel assembly with inert stainless steel rods and/or vacancies and 
which is a passive structure that is compliant with the structural design criteria specified in the USAR, 
there is no possibility for the inert stainless steel rods and/or vacancies to initiate an accident.  The fuel 
assembly must, by Technical Specification, be intact and undamaged.  The proposed activity has been 
evaluated on this basis and has shown the fuel assembly and 32P DSC will continue to meet the design 
requirements.  Because the fuel assembly is intact and undamaged the loading and unloading operations 
are unaltered.  The proposed activity does not create a possibility of an accident of a different type than 
previously evaluated in the USAR. 
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6.   YES   NO   N/A Create a possibility for a malfunction of an SSC important to safety with a 
different result than any previously evaluated in the  
UFSAR/USAR/ISFSI-USAR?  

Justification:  
 
The proposed activity could lead to a malfunction of the cladding due to a different kind of failure mode.  
This occurs during the limiting design basis cask drop event where calculation CA06354 has shown that 
vertical grid spacer ligaments could fail due to excessive stress. This new mode is not a malfunction with a 
different result because the result or effect is the same as and bounded by that previously described in the 
USAR.  That is, the result is the same, provided the configuration of vacancies is limited to no more than 
two in any one column, to previous evaluations that have shown there will be no cladding failure.  Also, the 
result remains bounded by the confinement evaluation described in USAR 12.8.2.8, which conservatively 
assumes 100% cladding failure.  Thus any hypothetical failure, although shown to not occur, would be 
bounded by confinement evaluation previously described in the USAR. 

7.   YES   NO   N/A Result in a design basis limit for a fission product barrier as described in 
the UFSAR/USAR/ISFSI-USAR being exceeded or altered?  

Justification:  
The proposed activity relates to three design basis limits for fission product barrier as described in the 
USAR:  k-effective < 0.95, cladding stress < 80.5 ksi and fuel assembly decay heat < 660 watts.  In 
calculation CA06367 criticality control was reanalyzed to show that the resultant k-effective due to any 
reconfiguration of fuel assemblies with inert stainless steel rods and/or vacancies will always be less than 
current safety analyses as described in the USAR.  To address the structural integrity of the fuel assembly 
calculation CA06354 determined the maximum cladding stress due to failure of a horizontal grid spacer 
ligament due to the limiting design basis cask drop accident.  The calculated maximum cladding stress 
was determined to be bounded by existing analyses described in the USAR for the 24P for the collapsed 
grid.  Thus, with respect to criticality control and fuel assembly structural integrity the proposed change 
does not exceed or alter the design basis limit for fission product barrier as described in the USAR. 
 
The radiation source term evaluation for the proposed activity indicates that additional cooling time is 
required for fuel assemblies with irradiated stainless steel rods, which indirectly requires the assembly 
heat load to be less than 660 watts.  The assembly heat load will also be reduced as the thermal source 
from the irradiated stainless steel rod will be less than the spent fuel rod it replaced.  The reduction in the 
heat load limit is necessary not to protect the cladding fission product barrier as the design basis limit for a 
fission product barrier is intended (i.e. to maintain the peak cladding temperature limits), but rather to 
ensure the design basis gamma source is not exceeded.  Therefore, the change in the assembly heat load 
does not result in a design basis limit for a fission product barrier being exceeded or altered.  

8.   YES   NO   N/A Result in a departure from a method of evaluation described in the 
UFSAR/USAR/ISFSI-USAR used in establishing the design bases or in 
the safety analyses? 

Justification: See 10CFR72.48 screening form attached to ES200100208-000.  The methods used to 
evaluate the proposed change are fully compliant with the methods of evaluation as described in the 
USAR sections 3.1.1.3, 7.2.1, 12.3.3.4.3, 12.3.3.4.4 and 12.3.3.4.5. 

Summary:  (For NRC Report, provide a brief overview)  
The purpose of this activity is modifying the design of the NUHOMS-32P system to allow storage of 
irradiated and unirradiated inert stainless steel rods and/or missing fuel rods.  To allow storage of such 
assemblies new design analyses have been performed to evaluate the effects on the design basis 
functions. 
 
The presence of vacancies was analyzed to ensure the structural integrity of the fuel assembly and 
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cladding will be maintained during the limiting design basis horizontal cask drop accident.  The evaluation 
perform determined the vacancy will lead to failure of the horizontal spacer grid ligaments, however the 
resultant cladding stress was determined to be bounded by the previous analyses and will remain within 
the stress allowable when no more than two vacancies are allowed in any one column of the fuel 
assembly.  This limitation on vacancies will be controlled by modification of the fuel qualification and 
selection procedure.  This configuration and result ensures the cladding fission product barrier is not 
challenged, is bounded by previous design analyses and therefore does not result in any undue risk to the 
health and safety of the public.  
 
To verify the affect on criticality control, the design basis criticality analysis normal and off-normal models 
were reanalyzed by introducing inert stainless steel rods and vacancies.  The new criticality model results 
demonstrated a decreasing trend in k-effective with the number of inert stainless steel rods and vacancies 
and all resulting k-effective values were found to be bounded by the existing safety analysis results.  The 
criticality analyses considered the limitation of no more than two vacancies allowed in any one column and 
determined no further configuration limitations.  Therefore, the proposed activity will have no adverse 
affect on the criticality control design function of the NUHOMS-32P system. 
 
The proposed activity will introduce storage of activated stainless steel pins.  The radiological source term 
of an assembly with activated stainless steel pins was compared to the design basis gamma assembly 
source term to ensure the dose rates for the NUHOMS-32P system will not be exceeded.  The evaluation 
determined certain configuration requirements to meet this objective.  The results of the evaluation show 
the dose rates will be maintained provided the number of activated stainless steel pins, their exposure and 
cooling time and additional host assembly cooling time is specified.  These limitations on storage of 
assemblies with irradiated stainless steel pins will be controlled by modification of the fuel qualification and 
selection procedure.  Also, thermal source of the activated stainless steel pin was analyzed and compared 
to the existing design basis thermal source.  The results show the thermal source of an activated stainless 
steel pin is much less than the design basis spent fuel rod and will always be bounded by the design basis 
spent fuel rod for cooling times beyond four years.   
 
In conclusion the proposed activity to store assemblies containing inert stainless steel rods and/or 
vacancies in the NUHOMS-32P system has been evaluated against all affected design requirements and 
functions.  The evaluations have shown there are no adverse affects on the design bases and the existing 
design analyses will continue to bound the proposed activity.  In support of this conclusion, several new 
limitations on the configuration of assemblies containing inert stainless steel rods and/or vacancies have 
been identified and will be incorporated into the procedures for the qualification and selection of fuel 
assemblies. 
 
 
 

 



10 CFR 50.59/10 CFR 72.48 EVALUATION FORM 
(Page I of 3) 

PROPOSED ACTIVITY NO: ES200100653. 
Supplement 000, Revision 0001 

USE OF NUHOMS-32P DRY SHIELDED CANISTER 
Does the Proposed Activity: 

50.59 Log No.: 

72.48 Log No.: 

N/A 

SEOOl63 Rev. 0001 

[gJ YES 0 NO Require a License Amendment for a change to the Technical Specifications/License 
Conditions? 

Based on this 10 CFR 50.59/10 CFR 72.48 evaluation. does the Proposed Activity: 

[gJ YES 0 NO Require a License Amendment because it meets one (or more) of the eight (8) 
criteria of 10 CFR 50.59(c)(2)/1O CFR 72.48( c)(2)? 

Prepared by: ~L~.~o~.~w~e?n~g,er~~d~~'.~ "L~O~}/}~:..,~",,~ .~=:. Department: _4..::Ac:-....:I..:.I...::-0c.:.7 __ Date: 10125105 
PRINTED NAME AND SIGNA TU~ 

[gJ YES 0 NO Are cross-disciplinary concurrence reviews needed? 

If 'YES', document completion of these reviews below: 

r-~--~~'-~~~-'--~~~~~~~---'--~--~~~~~--~ Responsible Individual Responsible Individual Responsible Individual 

J. Kilpatrick R. Beall G. Gryczkowski 

PRfNTNAME PRINT NAME PRINT NAME 

-:1;7·).: It. htpo'/C, kFM FC?5t/ 
/J P~ 1iT ORGANIZAT}ON / 

V(?J"') / /()/l-7/~f' 
PRINT ORGANIZATION ~~RGANIZATION ~ 

'r-?ffi-LUflAI 'c./:nk; L~/h-·CT ro(2K/oS' 
V S}CiN Ki'URE ' DATE SIGNATURE DATE L SIGNATURE DATE 

;. .' Responsible Individual Responsible Individual Responsible Individual 

M. Massoud J. Massari G. Tesfaye 
PRfNTNAME PRINT NAME PRINT NAME 

PRINT ORGANIZATION J?RINT ORGANIZATION PRINT ORGANIZATION 

If&/!"""J Ma"14.".J.-toj2.'iI;...,t.~ ~ ..s:t- IO/2r:lo~ .LZd...v:L 1- .. ¥ IO/Z.r-/C({" 
:sIGNATURE DATE /' SIGNATURE DATE SIGNA"TURt DATE 

INDEPENDENT ( II A-r / 
REVIEW: Print/Signature: H. D. Enoch / I'f~~ 

~~~~~~IN~~D~E~PENijEP~E~~N~T~RE~V~I~E~W~E~R~-----
liJ/2ri /ZWS 

Date 

APPROVED: Print/Signature: 
Manager, C(J PP Engineering Services or 

Directo~, Nuclear Fuels Services 

10 /t.8J,,~ 
Oate 

The POSRC has reviewed this evaluation according to NS-2-1 0 1. 

POSRC Meeting No.: O~~,,---,=(!),-,3><.::::a.~ __ --:::>'Y7>-f:~-t.;...:-:--.,..-
Recommend !RI Recommend 0 ~ 
Approval Disapproval '"""T i'fRCCHAri'iMAN 

Approved Disapproved o 
If 

){ 3. M.s • ..,.: ,n,:lisJ !to.T ~.,.. ... 1> P{ •• ;J~ hi 
G.6ryczkowsK,' ~, .... p-~II CI" Ie/lidS ~t 
i ... (o,t'.t .. ,tJ r 

Date: !OJ; R;6s
Date 

f f 

Page I of63 



PLANT GENERAL MANAGER 

The NSRB Engineering Sub-Committee has reviewed this evaluation according to NS-2-IOO. 

Full NSRB review required? 0 YES xr NO 

~' 'Yh/op Print/Signature: Date: ~ b-r . 
NS gmeenng Sub-CommIttee 

If 'YES', NSRB Meeting No. 

I Page 2 of 62 

PROPOSED ACTIVITY NO: ES200100653, 50.59 Log No.: N/A 
SUl!l!lement 000, Revision 0001 

72.48 Log No.: SEOOl63 Rev. 0001 
USE OF NUHOMS-32P DRY SHIELDED CANISTER 

Proposed Activity (Description): See Attachment I 

Reason for Activity: See Attachment 2 

Affected UFSARIUSAR Described 
Design Functions: 

See Attachment 3 

UFSARIUSAR Sections reviewed where relevant Tech Spec Sections reviewed where relevant information 
information was found: was found: 

(See Attachment 4) All Sections of the Tech. Spec. were reviewed. 
Specifically: 2.1, 2.4, 3.1.1, 3.2.1.1, 3.3.1.1, 3.4.1.1, I 
4.2.1.1,4.2.1.2, and 4.4.1.2. 

Does the proposed activity: 

1. 0 YES I:8l NO 0 N/A Result in more than a minimal increase in frequency of occurrence of an accident 
previously evaluated in the UFSARIUSAR? 

Justification: See Attachment 5 

2. 0 YES I:8l NO 0 N/A Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a structure, system or component (SSC) important to safety 
previously evaluated in the UFSARIUSAR? 

Justification: See Attachment 6 

Page 2 of62 



10 CFR 50.59110 CFR 72.48 EVALUATION FORM 
(Page 3 of 3) 

I Page 3 of 62 

PROPOSED ACTIVITY NO: ES200100653, 50.59 Log No.: N/A 
SUI!I!lement 000, Revision 0001 

72.48 Log No.: SEOOl63 Rev. 0001 

USE OF NUHOMS-32P DRY SHIELDED CANISTER 

Does the proposed activity: 

3. 0 YES !gj NO 0 N/A Result in more than a minimal increase in the consequences of an accident 
previously evaluated in the UFSARIUSAR? 

Justification: See Attachment 7 

4. 0 YES !gj NO 0 N/A Result in more than a minimal increase in the consequences of a malfunction of 
an SSC important to safety previously evaluated in the UFSARIUSAR? 

Justification: See Attachment 8 

5. 0 YES !gj NO 0 N/A Create a possibility for an accident of a different type than any previously 
evaluated in the UFSARIUSAR? 

Justification: See Attachment 9 

6. 0 YES !gj NO 0 N/A Create a possibility for a malfunction of an SSC important to safety with a 
different result than any previously evaluated in the UFSARIUSAR? 

Justification: See Attachment 10 

7. !gj YES 0 NO 0 N/A Result in a design basis limit for a fission product barrier as described in the 
UFSARIUSAR being exceeded or altered? 

Justification: See A ttachment I I 

8. !gj YES 0 NO 0 N/A Result in a departure from a method of evaluation described in the 
UFSARIUSAR used in establishing the design bases or in the safety analyses? 

Justification: See Attachment 12 

Summary: (For NRC Report, provide a brief overview) See Attachment 14 

Page 3 of62 



Attachment 1 
72.48 Log No. SE00163 - 0001 - USE OF NUHOMS-32P DRY SHIELDED CANISTER 

PROPOSED ACTIVITY DESCRIPTION 

Activity: 

The proposed activity is the use of a new design of Dry Shielded Canister (DSC), NUHOMS-
32P, for storing spent fuel at the Calvert Cliffs Nuclear Power Plant's (CCNPP's) Independent 
Spent Fuel Storage Installation (ISFSI). The use of NUHOMS-32P DSCs will be made in 
addition to NUHOMS-24P DSCs. These two types of DSCs have the same external dimensions; 
however, the internal basket of the NUHOMS-32P DSC is designed to store 32 fuel assemblies. 
NUHOMS·32P Basket design is based on Transnuelear TN-68 design, which is approved by the 
NRC. 

There are no physical changes being made to the Transfer Cask (TC) or the Horizontal Storage 
Modules (HSMs). (Note: The DSC Upender L-Bracket has been redesigned to support the 
additional weight of the NUHOMS 32P DSC. This activity will be issued under ES200100653-
001-0000.) All the major steps for loading a DSC (vacuum drying, welding, etc.) are the same 
for the two DSC systems. 

The activity also consists of the following additional fuel assembly changes, which have been 
included in the design analysis ofNUHOMS-32P DSC. 

• Increase offuel assembly weight from 1,300 Ibs. to 1,450 Ibs. This accounts for the weight 
increase during irradiation and the possible storage of control components with the assembly. 

• A limiting fuel assembly mass of 0.400 MTU, compared to the previously used nominal 
value of 0.386 MTU. This bounds all standard CE 14xl4 fuel assemblies used at CCNPP. 

• Increase in fuel assembly neutron source design basis in calculating the radiation dose, in 
order to account for higher bumups in lower enriched assemblies. 

The changes being made to the ISFSI USAR consist of revising each existing section to add 
information about the NUHOMS-32P DSC where possible, and adding a new chapter, Chapter 
12, which contains new information that is specific to the NUHOMS-32P DSC. The format of 
the new Chapter 12 follows the format of the CCNPP ISFSI USAR. It presents analyses to show 
that the NUHOMS-32P system meets all the requirements of 10 CFR 72. 

Background: 

The CCNPP ISFSI stores spent fuel assemblies inside a Dry Shielded Canister in a concrete 
reinforced horizontal storage module.. The spent fuel assemblies are first discharged into the 
spent fuel pool, where they are allowed to decay and cool. The assemblies are then transferred to 
and stored within the DSC which is loaded inside the Transfer Cask. The interior of the DSC is 
then vacuum dried, filled with the inert gas medium, helium, and sealed by welding. The DSC 
and Transfer Cask are then transported to the HSM. 

The DSC is aligned with the storage location in a HSM and pushed in by a ram mechanism. The 
spent fuel decay heat is removed from the HSM by natural air circulation. The storage of the fuel 
assemblies is a completely passive system. 

NUHOMS-32P DSC Design: 

NUHOMS-32P DSC is designed to store 32 spent fuel assemblies, which is eight more 
assemblies than NUHOMS-24P DSC. The external and internal dimensions of the DSC shell are 
the same in both the designs. The NUHOMS-32P storage capacity is increased by reducing the 
size of and the space between the storage locations. Since the external dimensions of the DSCs 
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are the same, the TC and HSM designs are not altered, however, their capability to accommodate 
the NUHOMS-32P is established through analyses. 

Major components of the NUHOMS-32P DSC consist of guide sleeves, egg-crate plates (borated 
and un-borated), peripheral steel rails with aluminum inserts, end shield plugs, DSC shell, and 
end cover plate (see figures I and 2). Location of the vent and siphon ports have been moved 
from the DSC shell wall (in NUHOMS-24P DSC) to the DSC shield plug (in NUHOMS-32P 
DSC). This change is made to improve the welding operation of the shield plug to the DSC shell. 
Similar to the NUHOMS-24P DSC, the NUHOMS-32P DSC serves to provide confinement, 
shielding, criticality control, and structural integrity of the fuel during transit and storage of the 
spent fuel assemblies. 

The NUHOMS-32P DSC's basket consists of 32 stainless steel guide sleeves (one for each spent 
fuel assembly) and uses stainless steel and aluminum (borated and unborated) plates, which are 
designed similar to an egg-crate, to support the guide sleeves. Both the guide sleeves and the 
egg-crate components run the full length of the DSC cavity. This allows the guide sleeves to be 
in contact with the egg-crate components over the entire length of the DSC cavity. There are 
peripheral steel rails around the egg-crate components. These steel rails maintain the position of 
the egg-crate components and the stainless steel guide sleeves within the DSC shell. As with the 
NUHOMS-24P DSC design, the basket assembly is not attached to the DSC shell walls or cover 
plates. Figures I and 2 illustrate the NUHOMS-32P DSC geometry and design. 

Differences In Design: 

The main difference between the NUHOMS-32P and NUHOMS-24P DSCs is the spent fuel 
storage capacity, namely the NUHOMS-32P can store 32 fuel assemblies compared to 
NUMHOMS-24P that can store 24 fuel assemblies. The NUHOMS-32P DSC is designed to 
accommodate the extra weight and thennal loads imposed by the larger number of fuel 
assemblies. 

I. The NUHOMS-32P basket assembly is a different design than the NUHOMS-24P design. 
Specifically, the NUHOMS-32P DSC basket assembly design, differs from the NUHOMS-
24P design as follows: 

It has narrower guide sleeves, 

• Center-to-center distance between guide sleeves is smaller, 
• Neutron absorber material is provided between the guide sleeves to maintain the fuel 

configuration sub-critical, 
• Additional radiation shielding is offered by the new basket assembly design, and 
• The basket thennal resistance is lower and hence provides more efficient heat transfer. 

2. The DSC shell for NUHOMS-32P has the same internal and external dimensions as the shell 
for NUHOMS-24P, but is slightly re-designed to support a future transportation license. 

3. The DSC shell design accident pressure is increased to 100 psig. 

4. The TC design remains the same as before, and has been analyzed for its ability io handle the 
NUHOMS-32P DSC. 

5. The transfer vehicle (trailer, skid positioning system, and cask support skid) design remains 
the same as before, and has been analyzed for its ability to handle the NUHOMS-32P DSC. 

6. The ram mechanism design remains the same as before, and has been analyzed to cope with 
the situation of a jammed NUHOMS-32P DSC. 
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7. The HSM design remains the same as before, and has been analyzed for its ability to handle 
the NUHOMS-32P DSC. 

8. Increase of fuel assembly weight from 1,300 lbs. to 1,450 lbs (Note: the higher weight of 
1450 lbs was incorporated by Technical Specification amendment for the 24P.) This 
accounts for the weight increase during irradiation and the possible storage of control 
components with the assembly. The larger weight of the fuel assembly has been used in the 
analyses. 

9. A limiting assembly mass of 0.400 MTU, compared to the previously used nominal value of 
0.386 MTU. This bounds all standard CE 14xl4 fuel assemblies used at CCNPP. The larger 
mass has been used in the analyses. 

10. A higher assembly neutron source has been used in calculating the radiation dose, in order to 
account for higher bumups in lower enriched assemblies. 

II. The blocked vent accident response time at the HSM has been reduced from 24 hours to 12 
hours. This reduced time is considered sufficient to unblock the vents. 

12. The heavy haul road remains the same as before, and has been analyzed to handle the 
NUHOMS-32P DSC. 

13. The support equipment for cask cJosiQg operation (vacuum drying, welding, etc.), remains the 
same as before, and has been analyzed to support closing the NUHOMS-32P DSC. 

Numerical Values of the differences are tabulated in Table I. 
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Table 1 
Differences Between the Existing and New Designs 

Parameter NUHOMS-24P DSC NUHOMS-32P DSC 

No. of Fuel Assemblies 24 32 

Guide Sleeve Dimension 8.7"x 8.7" 8.5"x 8.5" 

Guide Sleeve Spacing 10.36" 9.125" 

Lead Shielding Thickness - Top Shield Plug 4.375" 4.00" 

Top Shield Plug Top Casing Plate 0.375" 0.75" 

Spent Fuel Pool Min. Boron 10 1800 ppm 2450 ppm 
Concentration 
Borated Aluminum Plates - Boron Content None om glcm' 

Fuel Assembly Mass 0.386 MTU OAOO MTU 
(Nominal) (Maximum) 

Neutron Source 2.23E+08 n/s/assy 3.3E+08 n/s/assy 

Fuel Assembly Weight 1300Ibs'" 1450lbs 

Loaded Dry DSC Weight 65.0 kips 9\.0 kips 

Total Heat Source (0.66 kW lassy) 15.84 kW 21.12 kW 

DSC Shell Design Pressure (Accident 50 psig 100 psig 
Condition) 
Blocked Vent Restoration Time 24 hours 12 hours 

Optimum Moderation Assumption Pure Water Borated Water 

(I) A Technical Specification Amendment was issued for 24P for a maximum weight of 1450. 
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Figure 1 

Basket Geometry - NUHOMS 32P DSC 
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Figure 2 

NUHOMS 32P DSC 
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REASON FOR ACTIVITY 

This proposed activity will increase the dry storage capacity at the CCNPP ISFSI. A NUHOMS· 
32P DSC stores eight more spent fuel assemblies than a NUHOMS·24P DSC using the same 
external shell dimensions. 

The spent fuel storage in ISFSI is temporary until the U.S. Department of Energy (DOE) begins 
to accept the fuel for permanent storage. 

The ISFSI at the Calvert Cliffs Nuclear Power Plant (CCNPP) provides for the temporary dry 
storage of spent fuel assemblies within the DSCs. Each DSC is stored in one HSM. CCNPP has 
a license to build a total of 120 HSMs. 

The NUHOMS·32P DSC design allows CCNPP to reduce the minimum number of canisters to 
be loaded each year from four (using the NUHOMS·24P DSC design) to three (with the 
NUHOMS·32P DSC design while increasing the total storage capacity of the ISFSI by 576 
assemblies). This is expected to reduce the total annual radiological dose and loading costs and 
extend the total storage loading lifetime at the ISFSI by 6 years. 
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AFFECTED UFSARfUSAR DESCRIBED DESIGN FUNCTIONS 

The NUHOMS-32P DSC stores eight more spent fuel assemblies than the previously analyzed 
NUHOMS-24P DSC. As a result, the following DSC design parameters are affected: 

• Spacing between the fuel assemblies is decreased, 

• Radiation sources are increased, 

• Thermal sources are increased, and 

• Overall weight is increased, 

The effects on sse design functions of utilizing the NUHOMS-32P DSC are summarized in 
Table 2. As seen in the table, the design functions of many SSCs and major components are 
adversely affected due to the changes identified above. 

NUHOMS-32P DSC features that are designed to support its design functions are described 
below. A discussion of evaluation of adverse effects of changes in the above four parameters on 
the design functions is also presented in Table 2. 
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sse and other 
Major COl11lonents 

Dry Shielded Canister (DSe) 

Internal Basket Assembly and 
Outside Shell 

Transfer Cask 

Horizontal Storage Module 
(HSM) 

Ram Equipment 

Transfer Equipment 

(Cask Support Skid and 
Positioning System 

Transfer Trailer 
Optical Alignment System 

Tractor) 

A ecle 
Table 2 

d USARSSCD est!!n F unchons 

Design Function Affected By 

(USAR Table 3.3·1) 

Criticality Control Fuel Assembly Spacing 
Decrease 

Fuel Support (Structural 
Intel(Tiiv) 

Weight Increase 

Cover Gas Containment Internal pressure affected by 
thermal source increase and 
reduction in free volume due 

to 8 more assemblies 

Radioactive Material 
Cladding Temp. and internal 
pressure, affected by thermal 

Confinement source increase. 

Shielding Radiation Sources Increase 
(Surface Dose) 

On-Site Fuel Transport Weight Increase 
(Structurnllntegrity) 

Shielding Radiation Sources Increase 
(Surface Dose) 

Shielding Radiation Sources Increase 
(Surface Dose) 

DSC SuPPOrt Wei~ht Increase 

DSC Tornado Missile None 
Protection 

DSC Cooling Thennal Source Increase 

Ram force to cope with a DSC Weight Increase 
iammed in the HSM 

Transfer Cask Movement, 
Weight Increase DSC Transfers 

Is the Effect Adverse? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 
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I. DSC Design Features That Support the Design Functions 

The DSC consists of the outer canister shell and the internal basket assembly, and is classified in 
Section 3.2 of the CCNPP ISFSI USAR as irnportant-to-safety per 10 CFR 72. The DSC 
provides containment (confinement), shielding, criticality control, configuration control related to 
fuel retrievability, structural support, and thermal safety functions during loading operations, 
transfer operations, and storage. It is designed to remain intact under all accident conditions 
identified in the CCNPP ISFSI USAR with no loss of function. Specific design functions of the 
DSC include the following: 

I. Confinement - The DSC design provides mechanical confinement of the stored fuel 
assemblies to prevent the dispersion of particulate or gaseous radionuclides from the fuel, 
and to maintain a barrier of helium around the fuel. The primary function of the DSC is 
to provide confinement of the spent nuclear fuel. This is achieved by the stainless steel 
shell and two inner shield plugs (top and bottom ends) which are welded to the shell 
assembly. There are also outer cover plates (top and bottom) to further support the 
confinement integrity. The DSC confinement boundary also is designed to retain a 
helium cover gas inside the DSC in order to prevent corrosion of the fuel cladding and 
formation of expansive oxides in the fuel itself during storage. 

2. Shielding - The DSC materials provide radiation shielding. The DSC provides shielding 
at its ends by the use of lead shield plugs. These plugs provide ALARA dose rates at the 
top of the canister during drying and sealing operations and at the bottom for minimizing 
dose rates during DSC loading into the horizontal storage module (HSM) and at the HSM 
door during storage. 

The NUHOMS-32P DSC has full-length egg crate plates and full-length steel rails with 
aluminum inserts. When compared to the NUHOMS-24P DSC, the full-length egg crate 
plates provide additional shielding between the assemblies, and the rails provide 
additional shielding between the assemblies and the transfer cask. This additional 
shielding partly compensates for the additional spent fuel assemblies, so the dose rates 
outside the transfer cask are only slightly higher for the NUHOMS-32P DSC than for the 
NUHOMS-24P DSC. The dose rates outside the HSMs are generally lower (except on 
the HSM Door) for storage of a NUHOMS-32P DSC than a NUHOMS-24P DSC. 

3. Criticality Control - The DSC design provides for sub-criticality during the wet loading, 
DSC drying, and interim storage operations. This is accomplished by a combination of 
the physical properties of the fuel; fixed neutron absorbers in the NUHOMS-32P DSC 
basket; 2,450 ppm soluble boron in the spent fuel pool water; and CCNPP administrative 
controls for fuel identification, verification, and handling. 

Optimum moderation was utilized for both internal and external moderation. The 
internal moderator was modeled with a soluble boron concentration of 2450 ppm while 
the extemal moderator was modeled with pure water. The internal moderator is defined 
as that part of the moderator that is contained within the basket, while the external 
moderator is defined as that part of the moderator that is contained outside of the basket 
(between the basket to canister gap, between the canister to transfer cask gap, and the 
neutron shield). 
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4. Fuel Support and Configuration Control (Fuel Retrievability) - The DSC internal basket 
assembly provides support for the spent fuel assemblies during normal operations. The 
DSC also provides configuration control related to post accident recovery of spent 
nuclear fuel. The DSC is designed so that the worst-case postulated accidents, including 
a cask drop, will not result in deformation of the Internal Basket Assembly or the DSC 
shell to such a degree that retrieval of fuel assemblies is not assured. The structural 
characteristics of the transfer cask (TC) and the DSC limit the deceleration loads on the 
fuel assemblies so that their integrity is assured in the worst-case drop accident. 

The guide sleeves establish storage compartments for 32 spent fuel assemblies within the 
DSC. The borated egg crate plates work together with boron dissolved in the spent fuel 
pool water (2,450 ppm) to maintain subcriticality. 

5. Heat Removal - During transfer operations, decay heat is removed by thermal radiation 
and gaseous conduction. During storage in the HSM heat is removed via natural 
circulation airflow. Decay heat is also radiated from the DSC surface to the heat shield 
and HSM walls where natural convection air flow and conduction through the walls 
removes the heat. The DSC also maintains the helium cover gas, which is required for 
corrosion control. This cover gas improves the thermal performance of the DSC. 

2. Effect of Decreased Fuel Assembly Spacing - Criticality Control Within DSC 

The criticality control in the NUHOMS-32P DSC, with the reduced fuel assembly spacing, is 
achieved by: 

• Increasing the boron concentration in fuel pool water from 1,800 ppm to 2,450 ppm, and 

• Providing poison plates between the fuel assembly storage locations within the DSC. The 
poison plates consist of borated aluminum plates with a minimum boron (B'o) areal density of 
0.010 g/cm2 

BORATED ALUMINUM INSPECTIONS 

The effectiveness of borated aluminum is established through neutronic testing (Reference 14). 
Boron-IO, which is enriched to 95 wlo, appears as discrete particles of AlB, uniformly distributed 
in the aluminum matrix. Test coupons are cut from the borated sheets and tested for neutron 
transmission. The transmission through the coupons is compared with transmission through 
calibrated standards. The effective boron-IO content of each coupon must be greater than 
0.0 I 0 g/cm'; otherwise the associated sheet is rejected. 

CRITICALITY ANALYSES 

Design basis criticality analyses were performed for Combustion Engineering (CE) design 14xl4 
non-Value Added Pellet (V AP) fuel assemblies containing UO, enriched up to 4.5 wt% U-235. 
The Upper Subcriticality Limit (USL), as defined in NUREG/CR-6361, Section 4, is calculated 
for the CCNPP fuel and NUHOMS-32P design through a series of calculations to be 0.9422. An 
effective multiplication factor (k.rr) that is less than USL ensures that the k.rr will be lower than 
the regulatory limit of 0.95 even when the biases and uncertainties in design parameters are taken 
into account. 

The criticality within the NUHOMS-32P DSC has been analyzed for the following conditions: 

Page 14 of62 



15 

Attachment 3 
72.48 Log No. SE00163 - 0001 - USE OF NUHOMS-32P DRY SHIELDED CANISTER 

o Nonnal operations 

wet loading (optimum moderation) 

• dry storage (via moderator exclusion) 

o Off-nonnal or accident conditions 

fuel mis-load. Fuel mis-load analyses were perfonned for CE design 14xl4 Value 
Added Pellet (V AP) fuel assemblies containing VO, enriched up to 5.0 wt% U-235, to 
detennine how many V AP assemblies can be loaded without exceeding the kerr limit. 

off-nonnal poison plate thickness and accidental cask drop. 

The criticality analyses are documented in Reference Series 1. The fuel mis-load analysis 
demonstrates that up to two fresh V AP assemblies can be loaded at optimum moderation (2,450 
ppm boron concentration in the DSC) without exceeding the kerr limit. These analyses 
demonstrate that the kerr in all cases is below the USL of 0.9422. The analyses confinn that the 
Calvert Cliffs site-specific NUHOMS-32P design satisfies the requirements of 10 CFR 72.124 for 
nonnal, off-nonnal, and hypothetical accident conditions. 

3. Effect ofIncreased Radiation Sources 

The increase in radiation sources affects the radiation dose around the DSC, TC and HSM. 
Radiation sources inside a fully fuel-loaded NUHOMS-32P DSC are higher than those in a fully 
fuel-loaded NUHOMS-24P DSC because of the larger number of fuel assemblies. The gamma 
source per assembly is the same as before. The neutron source has been revised to a higher value 
to account for higher bumups in lower enriched assemblies. The change to an egg-crate basket 
design has increased the shielding provided by the DSC by the following: 

o Addition of full length aluminum plates (borated and non-borated) between the guide sleeves 
and, 

o Addition of full length stainless steel rails and aluminum rail inserts between the DSC 
stainless steel cylindrical shell and the outside guide sleeves. 

The radiation dose analyses that support the NUHOMS-32P DSC upgrade addresses nonnal, off
nonnal and hypothetical accident conditions. They are essentially the same (see Attachment 12) 
in fonn and methodology to the design basis analyses that support the NUHOMS-24P DSC. 
Radiation dose rate values are calculated at various locations around the DSC, around the TC and 
around the HSM. The calculations are documented in Reference Series 4. The calculation results 
are tabulated in Table 3. They show that the gamma dose rates from the NUHOMS-32P DSC are 
similar to those from the NUHOMS-24P DSC. The neutron dose rates are higher due to the 
increased neutron source tenn. Outside the HSM, however, the neutrons do not dominate the 
total dose because the concrete in the HSM is an effective neutron shield. As such, the total doses 
outside the HSM are comparable for the NUHOMS-32P and NUHOMS-24P DSCs. 
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The total dose rate values around the HSM for NUHOMS-32P DSC are comparable to those of 
NUHOMS-24P DSC. Thus, the total storage time dose to the public remains unchanged. The 
ISFSI USAR (p. 7.4-2) also provides a calculation of the maximum dose outside the ISFSI site 
fence during seismic restraint installation. This dose is composed of two components: dose from 
all closedlloaded HSMs and dose from the HSM where the seismic restraint is being installed. 
CCNPP Drawing 84075 shows that the outer fence is 94 feet from the HSMs in the N/S direction, 
and 53 feet from the HSMs in the EfW direction. From the results of CA06327 and CA06058 the 
maximum doses at these locations from a site consisting of 120 loaded HSMs of 32Ps or 24Ps are 
0.4 mrem/hr in the N/S direction, and 0.6 mremlhr in the FJW direction. CA06327 indicates that 
the dose rate at a distance of 66.7 feet directly in front of a loaded 32P HSM with the door open 
2 feet for seismic restraint installation is 17.1 mremlhr. Note that this tally location is 
conservative because a person outside the fence in the N/S direction cannot get closer than 94' 
from the front of the HSM, and a person on the FJW side will not be in a direct line of sight of the 
open HSM. The ISFSI USAR indicates that seismic restraint installation requires a maximum of 
5 minutes (0.08 hours) and can nominally be done in I minute (0.017 hours). Thus, a person just 
outside the fence would conservatively receive a maximum of 1.37 mrem (0.08 hr x 17.1 
mrem/hr) during the seismic restraint installation process. If that person remained outside the 
fence for an entire hour during the seismic restraint installation, their dose would conservatively 
not exceed 1.97 mrem (1.37 mrem from seismic restraint installation + 0.6 mrem from the fully 
loaded ISFSI site). This is within the IOCFR20.I05 requirement that no individual (member of 
the public) may receive greater than 2 mrem in any I hour. Therefore the dose to the public is not 
affected by the change to the NUHOMS-32P DSC. 
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TABLE 3 

DOSE ANALYSIS RESULTS - NOMINAL DOSE RATES (MREM/HR) 

LOCATION NEUTRON GAMMA TOTAL 

(PRI + SEC) 

24P' 32P 24P' 32P 24P' 32P 

DSC in HSMd 

I. HSM Wall or Roof 0.5 0.6 12 9.3 12.5 9.9 

2. HSM Air Outlet I 1.2 81 54.3 82 55 .5 

3. Center of Door 5 5.8 5 6.3 10 12 .1 

4. Doorway 621 1075 2619 2943 3240 4018 

(Max., I ft. into opening) 

5. Air Inlet Vent I I 72 67 73 68 

6. I m from HSM Door 2 3 4 4.8 6 7.8 

DSC in Transfer Cask 

I. Centerline' DSC Shield 4 1.5 76 90.9 80 92 

Plug (Flooded DSC)' 

2. DSC Cover Plate (Dry 
DSC)' 

2.1 Center 45 48 96 98 141 147 

2.2A Edgeb (Wet Gap) 80 98 62 61 142 159 

2.2B Edgeb (Dry Gap) 124 134 136 137 260 271 

3. Transfer Cask' 

3.1 Side 69 98 72 48 141 146 

3.2 Top 6 8.5 1.0 1.4 7 10 

3.3 Bottom 56 104 63 74 119 178 

TC Drop Accident (@ 15') 80.6 117.9 15.8 9.7 97 127.6 

(a) The DSC/cask annular gap is filled with water. All but the top 6 inches of the DSC 
inner cavity is filled with water. 

(b) Nominal at edge of cover plate. The total dose rate is approximately a factor of 3 lower 
at the top edge of the transfer cask, and several times higher inside the dry annulus. 

(c) NUHOMS-24P DSC does rates are from Calculations CA05924 and CA05925 (see 
Reference Series 4) 

(d) NUHOMS-32P DSC in the HSM dose rates are from Calculation CA06293 (see 
Reference Series 4) 

(e) NUHOMS-32P DSC dose rates are from Calculation CA06327 (see Reference Series 
4) 

(I) NUHOMS-32P DSC dose rates are from Calculation CA06292 (see Reference Series 
4) 
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4. Effect of Increased Thermal Sources 

The increase in thermal sources affects the pressure inside the DSC, temperatures in and around 
the DSC, and temperatures of the HSM concrete. The heat source in the NUHOMS-32P DSC is 
larger than the one in NUHOMS-24P DSC because of the increased number of fuel assemblies 
stored. The decay heat criterion used to load a fuel assembly into the DSC remains the same as 
before, namely 660 watts. With eight more assemblies the NUHOMS-32P DSC will have a heat 
source of 21.12 kW. The following design features have been included in the NUHOMS-32P 
DSC to improve the heat transfer and accommodate the larger heat source. 

• Addition of full length aluminum plates (borated and non-borated) between the guide sleeves, 
• Addition of stainless steel rails and aluminum rail inserts between the DSC stainless steel 

cylindrical shell and the outside guide sleeves. 

Temperature and pressure analyses for the NUHOMS-32P DSC design has been performed as 
follows: 

• Vacuum Drying 
• Operating Pressures in the DSC 
• Thermal Expansion of the DSC Components 
• Thermal Analysis of the DSC in the Transfer Cask 
• Thermal Analysis of the DSC in the HSM 
• Thermal Analysis of the HSM 
• HSM Exit Air Temperature 

Analyses have been performed for the normal, off-normal and accident conditions, which are as 
follows: 

• Cask drop during transit, which leads to the cladding rupture and escape of fuel gases into the 
DSC 

• Blocking of all air vents in HSM for a period of 36 hours. The NUHOMS-24P design 
assumed that the HSM vents were blocked for 48 hours. A smaller time of blocking of the 
vents is used for NUHOMS-32P. This is justifiable because the vents are inspected every 24 
hours. In the very low probability event where all three vents are found blocked cooling can 
be restored within 12 hours. 

Analyses have been performed to determine the temperatures of the fuel assembly cladding 
within the DSC and temperatures around the DSC, TC and the HSM. The analyses are 
documented in the Reference Series 3, 5 and 6 respectively. Results of the analyses are tabulated 
in Table 4. The analyses confirm that the component temperature limits for the TC, DSC, and 
HSM are not exceeded for normal, off-normal, and accident conditions for the NUHOMS-32P 
DSC design at CCNPP. In addition, the HSM vents are required to be inspected at 24 hour 
intervals to maintain the vents unblocked to assure that the design temperature of the HSM 
concrete is not exceeded (see Technical Specifications Surveillance Requirement 4.4.1.2). 
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Table 4 

Thermal Analysis Results ij) 0 S 32P DSC -NUH M-
Operating Cladding Helium DSC DSC HSM HSM TC TC 

Condition Temp Temp Pressure Surface Concrete tl Air Lead Neutron 
("F) ("F) (psig)(;) Temp Temp Temp Shield Shield 

("F) ("F) «) ("F) Temp Resin 
(OF) Temp 

("F) 

Vacuum 
Drying 750 - 3 Torr - - - - -
ThermlPress 
Limit 1058 - 3 Torr - - - - -
Transfer at 13.7 
103'F 742 621 (88.5 (.,) - - - 370 277(g) 

ThermlPress 
Limit 1058 - 100 - - - 620 280(h) 

Transfer at 
_ 3°F 664 In - - - - 265 224 

ThermlPress 
Limit 1058 - - - - - 620 280(h) 

Storage at 
70"1' 597 484 10.1 292 157 60 - -
ThermlPress 
Limit 635 - 15 - 200 60 - -
Storage at 
103°F 620 509 10.8 323 201 64 - -
ThermlPress 
Limit 1058 - 50 - 350 60(') - -
Storage at 
_3°F 545 (Q - 223 65 49 - -
ThermlPress 
Limit 1058 - - - 350 60 - -
Accident(b) at 

103°F <838«) 725 98.5 571 387 - - -
ThermlPress 
Limit 1058 - 100 - 395 - - -

a Transfer with accidental drop concurrent with failure of all fuel clad and release of gases. 
b Assumes failure of all fuel clad and HSM vents blocked for 36 hours. 
c Concrete temperatures are calculated at the roof, floor, and wall locations of the HSM. Of these the maximum 

value is listed for ambient temperatures of 103 OF and 70°F. The maximum concrete temperature for the -3 OF case 
is not reported as it is bound by the 103 OF and normal storage cases. The minimum concrete temperature that the 
HSM could hypothetically experience is -3 OF. 

d CA06299 (Exit Air Temp. and Bulk Air Temp. w/in the HSM) provides input into CA06302 (HSM Thermal 
Analysis - Max. Summer Temp.). CA06302 provides input to CA06306 (DSC Thermal analysis - Off Normal 
Storage Condition - Max. Summer Temp.). The results of CA06306 confirm that Fuel Cladding temperature 
remains well below thermal limits. ISFSI TS 3.4.1.1 establishes a maximum air temperature rise limit of:=: 60°F. 
The basis for this TS Limit was selected to limit the hottest rod in the DSC to below 635°F at 70°F ambient air 
temperature. CA06299 predicts a maximum bulk air temperature rise across the DSC of 64°F. This predicted 
temperature rise should not be confused with the TS limit of s: 60°F. CA06306 establishes that Fuel Cladding 
temperature remains well below thermal limits. The TS Limit of :::; 6W'F is an operator guideline that establishes 
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a TS Limiting Condition for Operation that initiates operator action to increase monitoring andlor corrective action 
for the on-set of an adverse condition. 

e Reference Series 6, CA06304 only evaluates the blocked vent accident at 24 and 48 hour end points. 
The 48 hour case is conservatively reponed for maximum fuel clad temperature. 

f The off-normal minimum winter temperature cases (transfer and storage) are bounded by the results of 
the off-normal summer maximum temperature cases. No values arc reported for the minimum winter 
cases. There is no temperature limit on the DSC Helium fill gas. Helium temperature is an input to 
detennining the maximum internal pressure of the DSC under various operating conditions. 

g Mass averaged bulk temperature of the ncutron absorbing resin. 
h Resin thennallimit was qualified by test. 
i . The value of IS psig is used as a design pressure for nonnal conditions; 30 psig is conservatively used 

in the associated stress calculations for nonnal conditions; 50 psig is used for ofT-normal conditions, 
and 100 psig is used for the associated stress calculations under accident conditions. 

j . A bounding analysis was performed to detennine the effect of increasing the mesh density from SxS and 6x6 to 
14x 14 in the fuel region. The results oflhe analysis are presented in the response 10 Question 8. The analysis 
shows that by increasing the mesh density to 14x 14, the fuel cladding temperature increases by 1° F for nonnal 
conditions of storage and for the blocked vent accident condition. It is expected that the fuel cladding 
temperature will similarly increase for the other conditions listed in Table 4. These other conditions have 
significant margin to the thennallimits and are not the bounding cases. The limiting condition for the DSC 
pressure is the blocked vent condition. The gas temperature is conservatively assumed to increase 10°F which is 
greater than the temperature increase for any of the basket components. At this temperature, the DSC pressure 
would increase to 99.4 psig, which is below the design pressure of 100 psig. 

5. Effect ofIncreased Weight - Structural Integrity 

The structural integrity of the DSC, Plant Structures, TC, Access Route, and HSM is impacted by 
the increase in weight (See Table 5) of the DSC and the increase in temperatures (See Table 4). 
The weights ofTC, Cask Support Skid and HSM remain unchanged. 

The impact of these changes is analyzed on the structural design of the following components: 

• DSC Basket Assembly 
• DSC Shell 
• TC 
• Transfer Skid 
• Lifting Devices, such as Yoke and trunnions (the plant facilities' evaluation of cranes and 

floor slabs is evaluated under a separate 50.59 review) 
• Access Road Hydraulic Ram (for DSC insertion and removal), and 

• HSM 
The analyses are done for normal, off-normal and accident conditions. The analyses are 
documented in Reference Series 2 and 7. The bounding or the controlling calculated stress 
values, which correspond to the applicable accident cases, are tabulated in Table 6. The stainless 
steel thickness in the top shield plug top casing plate welded to the DSC shell is doubled from 
0.375" thick to 0.75". To compensate for the increased thickness in the stainless steel, the lead 
thickness was reduced from 4.375" to 4.000" to maintain the over all thickness at 6.25". The 
results show that the stresses imposed by the heavier and hotter NUHOMS-32P DSC on all of 
these components are maintained within the allowable structural limits. Other variations between 
the NUHOMS-32P and NUHOMS-24P DSCs (such as lifting lugs and relocation of the vent and 
siphon ports to improve the welding operation of the shield plug to the DSC shell) have no impact 
on the structural integrity of the canister. 
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Hydraulic Ram System 

The Hydraulic Ram System (HRS) is used to insert and extract the DSC into or from the HSM. 
The HRS has a maximum capacity of 80 kips. 

The HRS design is not changed as a result of this proposed activity. The weight of the 32P DSC 
exceeds the weight of the 24P DSC. 

A reduction of the ability to apply a ram force equal to the weight of the loaded 32P DSC, has the 
potential to adversely affect CCNPP's ability to extract a jammed DSC. However, the following 
features are incorporated into ISFSI procedures to minimize the potential for a jammed DSC: 

• To help ease the sliding of the DSC in and out of the HSM, a dry film lubricant is applied to 
the support rails inside the HSM and the TC, both of which are in coritact with the DSC during 
horizontal DSC transfer. The lubricant used is Perma-Slik RGAC, which the manufacturer 
certifies as providing a coefficient of friction of 0.02 to 0.04. Thus, the normal force required 
to insert or extract the NUHOMS-32P DSC is calculated (Reference Series 7, DSC Loading 
and Unloading Loads) using a nominal coefficient of friction (which credits the use of a dry 
film lubricant) of 0.04, to be 4.5 kips. This is well within the HRS capacity. 

• The ISFSI Operating Procedure (Reference 15) limits the DSC insertion force to about 
20 kips, which is approximately 25% of the NUHOMS-24P DSC weight and 21 % of the 32P 
DSC weight. When a force larger than the setpoint is required, the DSC is considered 
jammed. Administrative controls are used at that point to remove, inspect and re-insert the 
DSC, or apply a larger force, i.e., up to 80,000 Ibs. The administrative controls will ensure 
that the force applied for insertion will not exceed the maximum force that can be applied by 
the HRS to extract a jammed DSC. 

It should be noted that the NRC has accepted (Reference 16) a HRS capacity of 80 kips for 
Generic License NUHOMS 32PT series DSCs, whose dry weights range from 88 kips to 101.2 
kips. NUHOMS-32P DSC has a dry weight of 91 kips (95 kips is conservatively used in the 
Loading and Unloading Loads calculation). This weight is within the range of 32PT series 
weights previously approved by the NRC. 
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Table 5 
Weights and Loads - NUHOMS-24P VS. NUHOMS-32P 

WeightIForce (kips) 
NUHOMS-24P NUHOMS-32P 

Fuel Assembly 1.3"! 1.45 
DSC - Empty 34.6 44.6 
DSC - Loaded with Fuel(') 65.0 91.0 
Access Road"! 120.5 ton 131.3 ton 
(Designed for 140 ton) 

(a) A Technical Specification Amendment was issued for 24P for a maximum weight of 1450 Ibs. 

(b) The (conservative) transfer trailer load associated with moving a fuel-loaded 
NUHOMS-32P DSC is 132.35 ton. 

(c) The actual loaded weight of32P is 91.0 kips, 95 kips is conservatively used for 
structural analysis. 

TABLE 6 

Maximum Calculated Stresses for 32P DSC 

LEVEL 0 
DSC TYPE OF MAXIMUM ALLOWABLE 

SHELL STRESS(') CALCULATED STRESS 
ASSEMBLY STRESSES (ksi) 

FOR LEVEL 0 
(ksi) 
32P 

Shell PL +Po 50.2 57.3 
Bottom 
Cover Plate PL + Po 42.2 62.7 
Lead Plug 
Top Casing 
Plate PL + Po 49.7 58.0 
Top Outer PL + Po 
Cover Plate 55.4 58.0 

* PL = Local Member Stress; Po = Bendmg Stress 
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Table 6 (continued) 
Structural Analysis - Maximum Calculated Stresses for all other components 

ISFSI Stress Calculated Level D 
Component Type Maximum Allowable 

Stress, ksi Stress, ksi 
DSC Basket Assemblv 
Basket PL + Pa 38.1 57.0 
Rails PL + PB 31.7 57.1 
Rail Stud Shear 17.6 19.7 
Transfer Cask 
Shell PL +PB 42.0 70.0 
Top Cover Plate PL +p. 38.2 64.4 
Bottom Cover Plate Pl + PB 47.8 64.4 
Hydraulic Ram Load Pl + PB 5.8 28.4 (Level A) 
Normal- 23.7K 
Hydraulic Ram Load Pl + PB 23.2 28.4 (Level B) 
DSC Jamming - 95 K 
Lifting Mechanisms 

Stress Maximum Code 
Type Calculated Allowable, 

Stress, ksi Stress, ksi 
Upper Trunnion Stress 7.0 13.1 
(ANSI N14.6 Code) Intensity 
Lower Trunnion Stress 2.51 30.5 
(ANSI N14.6 Code) Intensity 
Lifting Yoke Load Maximum Allowable 
Assembly: Stress, ksi Stress, ksi 
(ASME Code NF) 
Lift Beam Ultimate 111.4 116.0 

Load 
Yield 66.9 104.0 
Load 

Pin Ultimate 132.9 135.0 
Load 
Yield 79.8 105.0 
Load 

Lifting Hook Ultimate 114.4 116.0 
Load 
Yield 103.9 104.0 
Load 
Test 66.8 104.0 
Load 

The access road was previously evaluated for a 140-ton load. The transfer trailer load associated 
with moving a fuel-loaded NUHOMS-32P DSC is 131.3 ton. The calculation is based on 132.25 
ton. 
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USAR Sections Reviewed: 

All chapters of the CCNPP [SFSI USAR were reviewed. 
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Does the proposed activity: 
(1.) Result in more than a minimal increase in frequency of occurrence of an accident 
previously evaluated in the USAR? 
NO 

Jnstification: 

Accidents analyzed for the Calvert Cliffs ISFSI, for the use of NUHOMS-24P DSCs, are 
discussed in Section 8.2 of the USAR. Analyses of the same accidents with the use of NUHOM-
32P DSCs are discussed in the new USAR Chapter 12 as follows: 

12.8.4. I Loss of Air Outlet Shielding 

12.8.4.2 Tornado Windsffornado Missile 

12.8.4.3 Earthquake 

12.8.4.4 Flood 

12.8.4.5 Transfer Cask Drop 

12.8.4.6 Lightning 

12.8.4.7 Blockage of Air Inlets and Outlets 

12.8.4.8 Dry Shielded Canister Leakage 

12.8.4.9 Accidental Pressurization of Dry Shielded Canister 

12.8.4.10 Forest Fire 

12.8.4.11 Liquefied Natural Gas Plant or Pipeline Spill or Explosion 

12.8.4.12 Load Combinations 

12.8.4.13 Other Event Considerations 

The use ofNUHOMS-32P DSC does not modify the external configuration of the DSC envelope. 
The interface between the DSC and the HSM during ISFSI operations and interim storage of the 
DSC remains unaffected except for the increased weight of the DSC, higher radiation sources and 
the higher heat load in the DSC. 

Of the above listed events, those potentially impacted by the use of NUHOMS-32P DSC are the 
transfer cask drop, DSC leakage, accidental pressurization of the DSC, and load combinations. 
The frequency of occurrence of the other events are dependent upon natural phenomena and are 
independent of the type of DSC used. 

TRANSFER CASK DROP 

The cask drop accident is postulated to occur during the DSC's transit to and from the plant and 
the HSM. Outside dimensions of the DSC are not being altered and aspects of the postulated 
event, such as the height of the drop, angle of drop, surface of drop as a result are not impacted. 
Therefore there are no aspects of the proposed change that could potentially impact the frequency 
of the drop accident. There are other aspects of the proposed change such as the increases in 
DSC weight, source term and surface temperature which could potentially affect the 
consequences of the cask drop accident. These aspects of the proposed change are discussed 
under Question No.3. Therefore, it is concluded that the activity does not result in more than a 
minimal increase in the frequency of occurrence of the cask drop accident. 
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DSCLEAKAGE 

The NUHOMS-32P DSC shell and cover designs have been modified by moving the vent and 
siphon ports from shell wall to the shield plug to improve the welding operation of the shield plug 
to the DSC shell as compared to the NUHOMS -24P DSC shell and cover designs. This 
proposed change, however, has no impact on the frequency of occurrence of DSC leakage since 
the welding operation remains essentially the same and testing to verify leak-tightness is 
performed using similar techniques and equipment as used on the 24P DSC. 

ACCIDENTAL PRESSURlZA TION OF DSC 

Accidental pressurization of DSC has been analyzed for the following two scenarios: 

1. DSC in storage in the HSM with ambient temperature of I03"F, the air outlet/inlet vents 
blocked for up to 36 hours, and fission gases leaked out of the cladding. 

2. DSC in transit at an ambient temperature of I03"F, and DSC accidentally dropped 
causing the fission gases to be leaked out of the cladding. 

The frequency of scenario 1 does not change with the 32P DSC loaded in the HSM. Although the 
higher heat load of the 32P DSC design results in increased shell temperatures earlier than those 
experienced by the 24P design, fuel clad temperature limits are not exceed up to the 36 hour 
duration analyzed for this accident. Technical Specification surveillance requirements ensure that 
within 24 hours, that a blocked vent can be detected and actions can be taken to restore cooling. 

Similarly, the frequency of scenario 2 does not change with the 32P in transit to the HSM with 
ambient temperature of \03"F. As discussed previously, outside dimensions of the DSC are not 
being altered and aspects of the transfer cask drop event, such as the height of the drop, angle of 
drop, surface of the drop are not impacted. As a result, there are no aspects of the proposed 
change that could potentially impact the frequency of the drop accident. There are other aspects 
of the proposed change such as the increases in DSC weight, source term and surface temperature 
which could affect the consequences of the cask drop accident. These aspects of the proposed 
change are discussed under Question No.3. Therefore, it is concluded that the activity does not 
result in more than a minimal increase in the frequency of occurrence of the accidental 
pressurization of the DSC accident. 

LOAD COMBINATIONS 

With exceptions noted under Question 7 of this evaluation, the load combinations are otherwise 
the same for the NUHOMS-32P and 24P DSC systems for all specified normal, off-normal, and 
postulated accident conditions. For all load combinations, the design acceptance criteria for the 
NUHOMS-32P and 24P DSC shells, transfer cask, lifting trunnions, HSM, and other 
miscellaneous components are the same. The NUHOMS-32P DSC internal basket assembly is 
designed to meet the ASME code requirements applicable for core support structures, similar to 
the NUHOMS-24P DSC basket assembly. The same transfer cask and equipment are used to 
transport the NUHOMS-32P and NUHOMS-24P DSC from the spent fuel storage pool to the 
ISFSI, and the cask travel path and the bounding ambient temperature range (-3°F and 103°F) are 
the same while transporting either fuel-loaded DSC. Load combinations structural reanalysis for 
the NUHOMS-32P DSC, transfer cask, and HSM which account for the effects of the additional 8 
fuel assemblies, increased fuel assembly weight, and basket design, confirm that the stresses 
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imposed by the NUHOMS-32P DSC on all important-to-safety components are maintained 
within the required structural limits for the specified normal, off-normal, and postulated accident 
conditions (Reference Series 2, and 7). Therefore, the frequency of occurrence of an accident 
will not be increased by the NUHOMS-32P DSC load combinations. 

HSM EVALUATION 

Structural reanalysis of the HSM concrete structure, DSC supports, and miscellaneous structural 
steel components of the HSM storing the NUHOMS-32P DSC confirm the structural integrity of 
the HSM under all normal, off-normal, and accident conditions (Reference Series 7). To assure 
that the HSM concrete design temperature is not exceeded, the HSM vents are required to be 
inspected at 24 hour intervals (see Technical Specifications Surveillance Requirement 4.4.1.2) to 
verify that they are open, and to have them unblocked within 12 hours after a blockage is 
discovered. 

• It is noted here that the time allowed to unblock the vents is being decreased from 24 hours to 
12 hours. This change is deemed acceptable, because the vents are inspected every 24 hours. 
If a vent is found blocked cooling can be restored within 12 hours. 

Therefore the frequency of occurrence of an accident will not be increased by the decrease in time 
allowed to unblock vents in the HSM. 

Conclusion: 

In conclusion, the affects of the proposed changes do not increase the frequency of any of 
identified accidents discussed above and previously evaluated in the USAR. In general, 
incorporating the use of the 32P canister (which will hold 8 additional spent fuel assemblies) will 
reduce the annual number of DSC loading, transport and storage evolutions, however over the life 
of the ISFSI the number of loading and transfer evolutions will remain the same. In effect, this 
will have a null impact on the frequency of occurrence of the accidents discussed above. 
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Does the proposed activity: 
(2.) Result in more than a minimal increase in the likelihood of occurrence of a malfunction of a 
structure, system or component (SSC) important to safety previously evaluated in the USAR? 

NO 

Justification: 

The structure, system or component (SSC) associated with the ISFSI comprise the DSC and its 
internal basket, the TC and HSM, as described in the USAR Section 3.2. These SSCs are 
impacted by the proposed activity because of the activity's effect on their design parameters. The 
use of the NUHOMS-32P DSC, which is the primary focus of the proposed activity, requires 
changes to the following design parameters: 

I. Boron concentration in the spent fuel pool 
2. Weight of the DSC 
3. Heat source in the DSC 
4. Radiation source in the DSC 

I. Boron Concentration 

The proposed activity requires the boron concentration in the spent fuel pool to be increased from 
1,800 ppm to 2,450 ppm, to control the criticality during loading/unloading and drying 
operations. The DSC and its internals are exposed to the increased soluble boron concentration 
only during cask loading (and unloading) which is expected to take less than 24 hours. There is a 
substantial body of industry experience (including the use of the NUHOMS-24P DSC) with 
exposure of aluminum and stainless steel to borated and unborated water, which confirms that 
stainless steel and aluminum are suitable for these conditions. Therefore, malfunction of SSCs 
important to safety due to increased soluble boron is not increased. 

One side effect of boron in the spent fuel pool is the generation of hydrogen. Generation of 
hydrogen is primarily due to corrosion chemical reactions with aluminum and galvanic corrosion 
in the presence of spent fuel pool water. The potential for hydrogen generation in a NUHOMS-
32P DSC will be different from that in a NUHOMS-24P DSC, because of the differences in 
aluminum surface area and the different alloys of aluminum employed in the two designs. 
However, the amount of hydrogen generated is not relevant because the hydrogen concentration 
in the DSC is sampled before there is any welding or cutting of the top shield plug. The USAR 
Section 5.1.1.2 states that before welding or cutting of the top shield plug begins, a small tube is 
inserted into the DSC vent port. A hydrogen monitor is connected to the tube to continuously 
sample for hydrogen gas during the top shield plug welding/cutting process. If the hydrogen 
concentration reaches 60% of the lower flammability limit, welding/cutting activities are stopped. 
The DSC air space is then purged with filtered plant air. Thus, the potential for hydrogen 
explosion is eliminated. 

2. Weight of the DSC 

The weight of a fully fuel-loaded DSC is being increased from 65.0 kips to 91.0 kips due to the 
additional eight (8) fuel assemblies, increased fuel assembly weight, and basket design. As 
discussed in Attachments I and 5, all SSCs have been analyzed for normal, off-normal and 
accident conditions using the increased weight of the NUHOMS-32P DSC. The maximum 
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resulting stresses have been shown to be smaller than the stress allowables. Therefore, the 
increased weight of the DSC will not result in more than a minimal increase the likelihood of 
occurrence of a malfunction of the SSCs. 

Structural analyses for the NUHOMS-32P DSC, transfer cask, and HSM, which account for the 
effects of increased DSC weight, confirm that the stresses in these components remain within the 
allowables. 

Other major equipment affected by the weight increase is the DSC transport equipment and 
hydraulic ram system. The transport equipment have been analyzed and found to be adequate to 
handle the extra load. 

The Hydraulic Ram System (HRS) capacity is 80 kips. The normal force required to insert or 
extract a NUHOMS-32P DSC is nominally calculated to be 4.5 kips, which is wen within the 
HRS capacity. 

However, for NUHOMS-24P DSC the HRS design basis was to have a capacity equal to the DSC 
weight, to cope with a jammed DSC. For NUHOMS-32P this design basis win not be met. 
However, the existing HRS capacity of 80 kips is considered sufficient to cope with a jammed 
NUHOMS-32P DSC due to the following: 

• ISFSI operating procedure limits the HRS force to be applied for DSC insertion to 
approximately 20 kips. Administrative controls are imposed when the force required exceeds 
the above value. The administrative controls win ensure that the force applied for insertion 
win not be large enough that the force required to extract a jammed DSC will be within the 
HRS capacity. 

• NRC has accepted a HRS capacity of 80 kips for the General License NUHOMS-32PT series 
DSCs, whose dry weights range from 88 kips to 101.42 kips. NUHOMS-32P DSC has a dry 
weight of 91 kips, which is within the range of 32PT series weights. 

Absent any regulatory requirements that define a minimum static coefficient of friction, while 
meeting all Code requirements, the NEI Guidance is met by the proposed activity and a finding of 
"no more than minimal increase" is appropriate for the 32P DSC design. 

3. Heat Source in the DSC 

The proposed activity increases the heat source in the DSC from 15.84 kW to 21.12 kW (0.66 
kW/Assembly). The DSC design has been modified to provide more heat transfer surfaces to 
compensate for the higher heat sources. Thermal analyses for the NUHOMS-32P DSC show that 
the increased heat source does not increase component temperatures in the HSM, DSC, or TC 
beyond their design limits (Reference Series 3, 5, and 6) for normal, off-normal, or accident 
conditions. Therefore, the proposed activity does not result in more than a minimal increase in 
the likelihood of occurrence of a malfunction of a structure, system or component (SSC) 
important to safety previously evaluated in the USAR. Another effect of higher heat source in the 
DSC is a higher internal gas pressure. The DSC accident pressurization analysis for the 
NUHOM8-32P DSC shows that the increased number of fuel rods, higher heat source, and the 
decreased DSC internal volume does not increase the internal DSC pressure beyond its 100 psig 
design limit (Reference Series 2 and 7) for normal, off-normal, or accident conditions. Therefore, 
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the likelihood of OCCWTence of a malfunction of an SSC important to safety due to increased heat 
source in a NUHOMES-32P DSC is not more than minimally increased. 

To assure that the HSM concrete design temperature is not exceeded. the HSM vents are required 
to be inspected at 24 hour intervals, and if the vents are blocked then 12 hours are allowed to 
restore the normal air flow. Chapter 8.2.7.3 of the NUHOMS-24P USAR discusses the blocked 
vent accident dose consequences and provides the only USAR reference to an assumed time for a 
blocked vent recovery operation. The assumed time to unblock the vents is 8 hours. Since the 
proposed change does not affect the physical characteristics of the HSM, nor is the frequency of 
the accident changed as a result of the NUHOMES-32P design, the only affect of the proposed 
activity is an increase in the heat-up rate of the HSM concrete due to the greater heat load of the 
NUHOMS-32P design. The analyses discussed in Attachment 3 demonstrate that concrete 
temperatures remain below allowable thermal limits for up to 36 hours following a blocked vent 
accident. The maximum time that a blocked vent accident could go undetected is 24 hours based 
on Technical Specification surveillance requirements. Accordingly, the 12 hours allowed for 
unblocking HSM vents where the HSM contains a NUHOMS-32P DSC is within previously 
assumed response times for the NUHOMS-24P DSC design described in the USAR for a blocked 
vent accident. Dose consequences for this accident are discussed under Question 3 of this 
evaluation. 

Accordingly, the likelihood of occurrence of a malfunction of an SSC important to safety due to 
increased heat load in a NUHOMS-32P DSC is not more than minimally increased. 

4. Radiation Source in the DSC 

The proposed activity increases the radiation (neutron and gamma) source in the DSC. The fuel 
assembly neutron source design basis was increased for calculating the radiation dose, in order to 
account for higher bumups in lower enriched assemblies. This impacts the radiation dose to the 
DSC components and components in the DSC vicinity. Radiation dose analyses have been 
performed for the DSC components. The accumulated dose is not large enough to impact any of 
the components. Also the confinement of a higher source of radioactive gases is not a problem, 
because the DSC confinement is maintained. 

Shielding is provided by the DSC, transfer cask, and horizontal storage module (HSM). These 
SSCs have been evaluated for the NUHOMS-24P DSC in the USAR. These components are 
passive, and the safety requirement with regard to shielding is that they retain their integrity under 
the Hypothetical Accident Conditions (HAC) and normal conditions. 

Shielding analyses for the NUHOMS-32P DSC, which account for the additional eight (8) fuel 
assemblies and basket redesign, show that the dose rates are higher on the outside of the DSC and 
transfer cask; but, as discussed above, the total accumulated dose values are well within the 
capabilities of the materials (stainless steel, aluminum, and concrete). Therefore, the likelihood 
of malfunction of shielding sse important to safety due to radiation is not more than minimally 
increased. 

The top shield plug (TSP) is redesigned in anticipation of future licensing of the NUHOMS-32P 
DSC for transportation in a 10 CFR 71 approved overpack. The design change involves a 
reduction in the lead shield thickness (decrease from 4.375 inches to 4.00 inches, minimum) and 
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an increase in the steel plate thickness of the top shield plug top casing plate from 0.375 inches to 
0.75 inches. The effect of this change is to slightly increase dose rates near the TSP (-6% higher 
than if the old TSP design had been used for the 32P DSC), but the effects on dose rates outside 
the NUHOMS HSM are insignificant (Reference Series 4). The specific dose rates are provided 
in Table 3. Thus the functionality of the top shield plug is essentially unchanged by this 
modification. Therefore, the likelihood of occurrence of a malfunction of shielding on an SSC 
important to safety is not more than minimally increased due to reduced lead and increased steel 
thicknesses in the TSP plates. 

The change involves substitution of one component for another (a NUHOMS-32P DSC for a 
NUHOMS-24P DSC). Both of these components (the DSCs) have the same functions and 
analyses have shown that the functional requirements of the DSC continue to be met. 

HSM EVALUATION 

Structural reanalysis of the HSM concrete structure, DSC supports, and miscellaneous structural 
steel components of the HSM storing the NUHOMS-32P DSC confirm the structural integrity of 
the HSM under all normal, off-normal, and accident conditions (Reference Series 7). To assure 
that the HSM concrete design temperature is not exceeded, the HSM vents are required to be 
inspected at 24 hour intervals (see Technical Specifications Surveillance Requirement 4.4.1.2) to 
verify that they are open, and to have them unblocked within 12 hours after a blockage is 
discovered. 

Therefore, likelihood of occurrence of a malfunction of a structure, system or component (SSC) 
important to safety previously evaluated in the USAR is not more than minimally increased. 

Based on the above discussions, the proposed activity does not result in more than a minimal 
increase in the likelihood of occurrence of a malfunction of an ITS SSC previously evaluated in 
theUSAR. 
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Does the proposed activity: 
(3.) Result in more than a minimal increase in the consequences of an accident previously 
evaluated in the USAR? 
NO 

Justification: 

Accidents analyzed for the Calvert Cliffs ISFS[, for the use ofNUHOMS-24P DSCs, are 
discussed in Section 8.2 of the USAR. Analyses of the same accidents with the use ofNUHOM-
32P DSCs are discussed in the new USAR Chapter [2 as follows: 

[2.8.4.1 Loss of Air Outlet Shielding 

12.8.4.2 Tornado WindsITomado Missile 

12.8.4.3 Earthquake 

12.8.4.4 Flood 

12.8.4.5 Transfer Cask Drop 

12.8.4.6 Lightning 

12.8.4.7 Blockage of Air Inlets and Outlets 

12.8.4.8 Dry Shielded Canister Leakage 

12.8.4.9 Accidental Pressurization of Dry Shielded Canister 

12.8.4.10 Forest Fire 

12.8.4.11 Liquefied Natural Gas Plant or Pipeline Spill or Explosion 

12.8.4.12 Load Combinations 

12.8.4.13 Other Event Considerations 

The use of NUHOMS-32P DSCs does not modify the external configuration of the DSC 
envelope. The interface between the DSC and the HSM during ISFSI operations and interim 
storage of the DSC remains unaffected except for the increased weight of the DSC, higher 
radiation sources and the higher heat load in the DSC. 

Of the above listed events, those potentially impacted by the use ofNUHOMS-32P DSC are the 
transfer cask drop, DSC leakage, and Forest Fire. USAR Sections 8.1.2.1 and 8.1.2.2 discuss two 
off-normal events involving a jammed DSC and thermal loads. These events, however, do not 
have radiological consequences and as a result are not discussed under this evaluation. 

Consequences of an accident refer to the accident radiological dose consequences. SSCs and 
their design functions related to radiological dose consequences of an accident are discussed 
below. 

TRANSFER CASK EV ALUA TION 

The transfer cask drop accident bounds evaluated accidents with regard to the transfer cask. 
Structural reanalysis of the transfer cask with a fuel-loaded NUHOMS-32P DSC confirm the 
structural integrity of the transfer cask under various cask drop accidents (Reference Series 7). 
Dose calculations for the NUHOMS-32P DSC transfer cask drop accident assume that the 
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neutron shielding is lost . As with the NUHOMS-24P DSC, the possibility of radiation source 
redistribution within the DSC during the accident is conservatively accounted for by the 
assumption of homogenized source within the DSC. The analyses indicate that the doses are 
1518 mremlhr at I" from the side of the Transfer Cask, and 127.6 mremlhr at IS feet (Reference 
Series 4). The latter yields an eight-hour recovery dose of 1,021 mrem at 15 feet. Section 4.7.3.3 
of the USAR indicates a contact dose rate limit of 5,000 mremlhr for this accident, and 10 CFR 
72.106 establishes an accident dose limit of 5 rem at the site boundary. Section 8.2.5.3 of the 
USAR indicates that the NUHOMS-24P DSC contact dose rate is 1,126 mremlhr, and the eight
hour recovery dose to an on-site worker at IS feet will be 776 mrem. Since total dose at IS feet is 
less than 5 rem, the 10CFR 72.106 (site boundary) limit is also mel. Both the dose rates, and the 
accident dose for the NUHOMS-32P DSC with the increased neutron source term meet the limits. 

Guidance contained in NEI 96-07, Appendix B, provides that, "An increase in accident 
consequences from a proposed activity is defined to be no more than minimal if the increase is 
less than or equal to \0 percent of the difference between the current bounding calculated dose 
value and the regulatory limit (10 CFR 72.106, as applicable)." The difference in the 32P - IS 
foot worker/site-boundary dose (i.e., 1021 mrem) and the 24P - 15 foot worker/site-boundary 
dose (i.e., 776 mrem) is 245 mrem. Ten percent of the difference between the regulatory limit 
and the current bounding calculated dose value (i.e., 10% x 5,000-776) is 422 mrem. Since 245 
mrem is less than the current bounding calculated dose value of 422 mrem the results meet the 
standard ofNEI 96-07, Appendix B for being considered not more than a minimal increase. 

The cask drop accident bounds all other scenarios with regard to creating conditions under which 
nuclear criticality is possible. Criticality is prevented (therefore the dose is limited) during dry 
conditions by excluding the possibility of introducing moderator (e.g., water) into the DSC cavity 
during the dry operations of transfer and storage. Therefore, the criticality control function of the 
DSC is to preclude the introduction of moderator, (e.g., water) into the interior of the DSC after it 
is removed from the spent fuel pool. Analyses have been performed which confirm that the 
NUHOMS-32P DSC will maintain its integrity under the same normal and accident conditions as 
the NUHOMS-24P DSC (Reference Series I). 

There are no design basis accidents involving a wet canister; however, the criticality analyses for 
the cask drop accident assume that the consequences of the drop result in the fuel pins being 
rearranged into the most reactive geometry for both wet and dry conditions. These analyses 
confirm that the reactivity remains below the upper subcritical limit (USL) for both wet and dry 
conditions (Reference Series I). 

Additionally, consistent with \0 CFR 72.124, "Criteria For Nuclear Criticality Safety," both the 
NUHOMS-32P DSC and the NUHOMS-24P DSC are designed such that at least two unlikely, 
independent, and concurrent or sequential changes are required to create conditions under which 
nuclear criticality is possible. Both designs require the malfunction of at least two items of 
equipment important to safety for criticality to be possible. 

Based on the above discussion, the consequences of accidents previously evaluated in the USAR 
do not increase with respect to nuclear criticality control. 

DSCLEAKAGE 

The DSC is designed to ensure no leakage, and analyses for the NUHOMS-32P DSC confirm that 
the results of applicable structural analyses are unchanged for normal, off-normal and accident 
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conditions, so a breach of the confinement barriers is not credible (Reference Series 2). 
Nevertheless, to demonstrate the safety of the NUHOMS-24P DSC, a non-mechanistic leak of a 
single DSC is analyzed in Section 8.2.8 of the USAR. The postulated accident is the 
instantaneous release directly to the environment of the gap inventory of Kr-85 from all the fuel 
rods in all 24 assemblies. The original calculated skin and total body doses for the NUHOMS-
24P DSC were 17.8 and 0.11 mrem, respectively. This calculation utilized 18-month operating 
cycle inputs for calculating the Kr-85 gap fraction using the ANSIIANS 5.4 method. 

The NUHOMS-32P DSC doses are evaluated using the original methodology but for a 24-month 
operating cycle. Calculation CA03902 (Reference Series 4) determines the skin and total body 
dose values of 60.1 and 0.36 mrem, respectively. These dose values remain well within the 
regulatory limits, as specified in 10 CFR 72.106, of 50 rem to the skin and 5 rem to the total 
body. The increase in dose values over those reported in the USAR for the 24P are 60.1 - 17.8 or 
42.3 mrem to the skin and 0.36 - 0.11 or 0.25 mrem to the total body. Ten percent of the 
difference between the regulatory limit and the current bounding calculated dose values for skin 
dose (i.e., 10% x 50,000-17.8) is 4,998 mrem and total body dose (i .e. , 10% x 5000 - 0.11) is 
499.9. Since 60.1 is significantly less than 4998 mrem and 0.36 mrem is significantly less than 
499.9 mrem it is concluded the current bounding calculated dose values for skin and total body 
exposure meet the standard of NEI 96-07, Appendix B for being considered not more than a 
minimal increase. 

HSM EVALUATION 

Structural reanalysis of the HSM concrete structure, DSC supports, and miscellaneous structural 
steel components of the HSM storing the NUHOMS-32P DSC confirm the structural integrity of 
the HSM under all normal, off-normal, and accident conditions (Reference Series 7) . To assure 
that the HSM concrete design temperature is not exceeded, the HSM vents are required to be 
inspected at 24 hour intervals (see Technical Specifications Surveillance Requirement 4.4.1.2) to 
verify that they are open, and to have them unblocked within 12 hours after a blockage is 
discovered. Two scenarios involving the HSM that are analyzed in the USAR have potential 
radiological consequences; (a) blockage of the air inlets and outlets, and (b) concrete cracking 
and spallation due to fire. 

Direct doses from the first analyzed scenario, blockage of air inlets and outlets with a NUHOMS-
32P DSC in the HSM, are bounded by the doses with a NUHOMS-24P DSC installed. The dose 
rate at the air inlet with a NUHOMS-32P DSC is 68 mremlhr (Table 3), which is less than the 73 
mremlhr with a NUHOMS-24P DSC installed. 

For the second analyzed scenario, the spalling of concrete from the HSM in a forest fire increases 
from 4.5" for the 24P to 6" for the 32P (CA06629; reference series 6). CA03945 (reference 
series 6) indicates that a 12" reduction in concrete thickness would produce a factor of 20 
increase in dose rate at the HSM surface. This translates to an increase by a factor of 3 for a 4.5" 
reduction in concrete thickness, and a factor of 4.5 for a 6" reduction in concrete thickness. The 
original design goal was that the spalling not increase dose rates to a level beyond which repair 
actions could be performed by conventional methods (I remlhr). Forest fire spalling would result 
in a dose rate of 45 mremlhr at the 32P HSM surface (4.5 x 9.9 mremlhr from Table 3) which is 
still significantly below the I remlhr design goal for spalling repair. Thus, it can be concluded 
that the 32P DSC would also not adversely impact the ability to repair spalled concrete following 
a forest fire. In addition, the impact of forest fire induced spalling must be evaluated against the 
requirements of IOCFR72.106, which establishes an accident dose limit of 5 rem at the site 
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boundary. ISFSI USAR Section 2.1.2.2 indicates that the minimum distances from the ISFSI to 
the site boundary is 3900 feet. From the results of CA06293 and CA06058 the maximum dose 
rate at 3000 feet from an ISFSI site consisting of 120 loaded HSMs of 32Ps or 24Ps is less than 
IE-5 mremlhr in both the N/S and EIW directions. A conservative normal annual site boundary 
dose would then be 0.09 mrem (lE-5 mremlhr x 8760 hrs) for either a fully loaded 24P or 32P 
ISFSI site. While concrete spalling caused by a forest fire would not be allowed to persist for a 
year without repair, such spalling would conservatively increase the annual site boundary dose to 
0.27 mrem for a full 24P iSFSi site (3 x 0.09 mrem), and 0.41 mrem for a fu1l32P ISFSi site (4.5 
x 0.09 mrem). Thus, the change to a 32P conservatively increases the annual site boundary dose 
following a forest fire by 0.14 mrem (0.41 - 0.27). Ten percent of the difference between the 
regulatory limit and the current bounding calculated dose value (i.e., 10% x 5,000-0.27) is 499 
mrem. Therefore, these results meet the standard ofNEI 96-07, Appendix B for being considered 
a minimal increase. 

A third accident scenario for the HSM presented in the NUHOMS Topical Report with 
radiological consequences, "Loss of Air Outlet Shielding," is evaluated for the CCNPP 
NUHOMS-24P in Section 8.2.1 of the ISFSI USAR. This accident was considered not credible 
for CCNPP HSM because the air outlet shielding is designed to remain in place and withstand all 
design events including the effects of tornado missiles. The HSM design is not being altered for 
use with the 32P, and therefore, this conclusion still applies. 

Based on the above discussion, the proposed activity does not exceed the accident dose limits 
established by 10 CFR 72.106 and does not produce more than a minimal increase in the 
consequences of an accident previously evaluated in the ISFSI USAR 
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Does the proposed activity: 
(4.) Result in more than a minimal increase in the consequences of a malfunction of an SSC 
important to safety previously evaluated in the USAR? 
NO 

Justification: 

The structure, system or component (SSC) associated with the ISFSI comprise the DSC and its 
internal basket, the TC and HSM, as described in the USAR Section 3.2. Of these SSCs, only the 
DSC and its internal basket assembly have been changed. Structural evaluations of the DSC and 
its internal basket assembly confirm their structural integrity under all specified normal, off
normal, and accident conditions (Reference Series 2). Structural reevaluation of the transfer cask, 
the reinforced concrete HSM, and the DSC support structure for the increased weight and thermal 
load of the NUHOMS-32P DSC confirm the structural integrity of these components under all 
specified normal, off-normal, and accident conditions (Reference Series 2). No changes to the 
reinforced concrete HSM and its DSC support structure, and the transfer cask have been made. 

CRITICALITY CONTROL 

Consistent with 10 CFR 72.124, "Criteria For Nuclear Criticality Safety," both the NUHOMS-
32P DSC and the NUHOMS-24P DSC are designed such that at least two unlikely, independent, 
and concurrent or sequential changes are required to create conditions under which nuclear 
criticality is possible. Therefore, the consequences of a malfunction of any single piece of 
equipment important to criticality safety are unchanged. 

DSC LEAKAGE DOSE 

The SSCs important to safety with regard to radiation safety (doses to the operators and doses to 
the public) consists of the DSC, transfer cask, and horizontal storage module. The DSC is 
designed to ensure no leakage, and the analysis for the NUHOMS-32P DSC confirm that a breach 
of the confinement barriers is not credible. A non-mechanistic leakage of the DSC is discussed in 
response to Question 3 (above) regarding the consequences of an accident. 

Thus, the consequences of a malfunction of an SSC important to safety previously evaluated in 
the USAR remains unchanged. 
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Does the proposed activity: 
(5.) Create a possibility for an accident of a different type than any previously evaluated in 
the USAR? 
NO 

Justification: 

Accidents analyzed for the Calvert Cliffs ISFSI are discussed in Section 8.2 of the USAR. They 
consist of loss of shielding, external missiles, earthquake, flood, cask drop, lightning, blockage of 
air inlets and outlets, DSC leakage, DSC overpressurization, forest fire, liquefied natural gas plant 
or pipeline spill or explosion, load combinations, and the onsite storage of flammable liquid fuel. 

There is no change to the design of the NUHOMS system caused by this activity other than the 
use of the NUHOMS-32P DSCs. There is, however, a change in operation in that soluble boron 
is credited for criticality control. This activity does not modify the external configuration of the 
DSC envelope. The interface between the DSC and the HSM during ISFSI operations and 
interim storage of the DSC remains unaffected except for the increased weight of the DSC and 
the additional heat load in the DSC. The HSM vents are required to be inspected at 24 hour 
intervals to verify that they are unblocked, and to assure the HSM concrete short term local 
design temperature limit of 395"F is not exceeded. 

The changes that support the upgrade from the NUHOMS-24P DSC to the NUHOMS-32P DSC 
are: 

• 
• 
• 
• 
• 
• 
• 

Redesign of the DSC basket to hold eight (8) more fuel assemblies 
Use of fixed neutron absorber plates in the DSC to control criticality 
Increased fuel pool soluble boron concentration from 1,800 ppm to 2,450 ppm 
Removing the requirement for limiting initial enrichment based on burnup 
Increased fuel assembly neutron source term 
Modified top shield plug 
Increased fuel assembly weight 

The components of the NUHOMS-32P DSC and NUHOMS-24P DSC internals perform passive 
safety functions, which they fulfill by retaining their structural integrity and remaining in place. 
Calculations for the NUHOMS-32P DSC basket confirm that the results of applicable structural 
analyses are unchanged for Hypothetical Accident Conditions and normal operation, so the guide 
sleeves, basket plates, and outer rails and aluminum inserts remain in place. These analyses also 
confirm that the DSC shell remains intact and precludes the release of radioactive material, or the 
ingress of water (moderator). Therefore, there is no accident of a different type than analyzed in 
the USAR, that is created by the redesign of the basket to hold eight (8) more assemblies 
(Reference Series 2 and 7). 

The fixed neutron absorbers are borated aluminum plates between two unborated aluminum 
plates. The effectiveness of borated aluminum plates as neutron shielding is established through 
testing (Reference 14). In addition, the aluminum and stainless steel plates are not adversely 
affected by exposure to borated and unborated water as confirmed by a substantial body of 
industry experience. Therefore, the possibility for an accident of a different type than any 
previously evaluated in the USAR involving the use of fixed neutron absorbers is not credible. 

As discussed in Attachment 6, one side effect of boron in the spent fuel pool is the generation of 
hydrogen. Generation of hydrogen is primarily due to corrosion chemical reactions with 
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aluminum and galvanic corrosion in the presence of spent fuel pool water. The potential for 
hydrogen generation in a NUHOMS-32P DSC will be different from that in a NUHOMS-24P 
DSC, because of the differences in aluminum surface area and the different alloys of aluminum 
employed in the two designs. However, the amount of hydrogen generated is not relevant 
because the hydrogen concentration in the DSC is sampled before there is any welding or cutting 
of the top shield plug. The USAR Section 5.1.1.2 states that before welding or cutting of the top 
shield plug begins, a small tube is inserted into the DSC vent port. A hydrogen monitor is 
connected to the tube to continuously sample for hydrogen gas during the top shield plug 
welding/cutting process. If the hydrogen concentration reaches 60% of the lower flammability 
limit, Welding/cutting activities is stopped. The DSC air space is then purged with filtered plant 
air. Thus, the potential for hydrogen explosion is eliminated. 

The means for ensuring subcriticality are different for the NUHOMS-24P DSC and NUHOMS-
32P DSC. The current NUHOMS-24P DSC ISFSI criticality analysis of record credits no soluble 
boron but does assume a fuel bumup credit, relying on a fresh fuel enrichment limit of I.S w/o U-
235 and an equivalency calculation for higher enrichments. The presence of fixed neutron 
absorbers in the NUHOMS-32P DSC basket assembly along with credit for soluble boron in the 
moderator eliminates the need for bumup credit to meet criticality acceptance criteria. 

A dilution event is considered not credible, because the spent fuel pool water is normally 
maintained at 2,450 or greater ppm boron concentration and because multiple alarms and operator 
actions exist to prevent this scenario. (An exemption request with the provisions of IOCFR50.6S 
was approved by the NRC to allow the use of boron credit in lieu offuel bumup credit.) After the 
DSC is dried and sealed, there is no credible way for water to enter the DSC. Soluble boron is 
only credited in accident scenarios for the NUHOMS-24P DSC. 

Increasing the neutron source term (from 2.23E+OS nls/assy to 3.3E+OS nls/assy) does not impact 
equipment important to safety. As discussed below, the increased neutron fluence remains well 
within the capabilities of the materials of construction, concrete, stainless steel and aluminum. 

The effects of radiation on concrete from a filled DSC are determined to be negligible for the 
NUHOMS-24P DSC in Section S.1.1.5 of the USAR. This is based on the evaluation performed 
in Section S.1.1.5 of the NUHOMS-24P Topical Report (Reference 12). In the case of neutron 
irradiation, the NUHOMS 24P Topical Report determines that an estimated 50-year fluence of 
1.2E+ 14 nlcm' for a source of 3.715E+09 nlsec-DSC (24 x 1.54SE+OS nlsec-assembly) will not 
impact the structural integrity of the concrete. This conclusion remains valid for the CCNPP 
NUHOMS-24P DSC because the neutron source term is not significantly higher than that 
evaluated in the Topical Report (2.23E+OS nlsec-assembly 1l.54SE+OS nlsec-assembly = 1.44). 
In the case of the NUHOMS-32P the DSC neutron source term will be 1.056E+1O nlsec-DSC (32 
x 3.3E+OS nlsec-assembly) which is a factor of approximately 2.S higher than that used in the 
Topical Report. This yields an estimated 50-year fluence of 3.4E+ 14 nlcm' for the concrete, 
which is conservative because it does not account for the additional shielding present in the 
NUHOMS-32P DSC basket design. This value is still well below the critical value for neutron 
induced degradation of concrete, which is approximately I.OE+ 19 nlcm' (Reference II). 

In the case of gamma irradiation, the NUHOMS-24P Topical Report (Reference 12) determines 
that a gamma source of 3.S5E+16 MeV/sec-DSC (24 x 1.6E+15 MeV/sec-assembly) results in a 
gamma flux of6.SE+1O MeV/cm'-sec in the HSM concrete. The temperature rise in concrete due 
to this flux is considered negligible per ANS/ANSI 6.4-1977. In the case of the NUHOMS-32P 
DSC, the gamma source is higher by a factor of 1.27 {32 x 1.53E+15 MeV/sec-assembly = 
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4.9E+16 MeV/sec-DSC). However, as the data in Table 3 shows, even with the increase gamma 
source in the NUHOMS-32P DSC, the gamma dose rates outside the DSC are comparable or 
lower than the NUHOMS-24P DSC due to the increased shielding present in the NUHOMS-32P 
DSC basket design. The lower dose rates are due to reduced gamma flux on the outer surface of 
the DSC, which is the flux that impacts the HSM concrete. Therefore, since the incident gamma 
flux will be the same or lower than the NUHOMS-24P DSC, the NUHOMS-32P DSC gamma 
flux will also have a negligible impact on the concrete temperatures of the HSM. Hence, the 
effects of radiation on the HSM concrete are determined to be negligible for a NUHOMS-32P 
DSC inside the HSM. 

The top shield plug (TSP) was redesigned in anticipation of future licensing of the NUHOMS-
32P DSC for transportation in a 10 CFR 71 approved overpack. The design change involves a 
reduction in the lead shield thickness (decrease from 4.375 inches to 4.00 inches, minimum) and 
an increase in the steel plate thickness of the top shield plug top casing plate from 0.375 inches to 
0.75 inches. The specific dose rates are provided in Table 3. The functionality of the top shield 
plug is essentially unchanged by this modification so it does not create the possibility of an 
accident of a different type than any previously evaluated in the USAR. 

Thermal analyses for the NUHOMS-32P DSC which account for the additional eight fuel 
assemblies show that the increased decay heat load does not increase component temperatures in 
the HSM, DSC, or TC beyond their design limits (Reference Series 3, 5, and 6) for normal, off
normal, or accident conditions. Therefore, this modification does not create the possibility of an 
accident of a different type than any previously evaluated in the USAR. 

The DSC accidental pressurization analysis for the NUHOMS-32P DSC which accounts for the 
additional eight fuel assemblies shows that the internal DSC pressure is not increased beyond its 
100 psig design limit (Reference Series 2 and 7) for normal, off-normal, or accident conditions. 
Therefore, this modification does not create the possibility of an accident of a different type than 
any previously evaluated in the USAR. 

The change involves the substitution of one component for another (a NUHOMS-32P DSC for a 
NUHOMS-24P DSC). Based on the discussion above, the proposed activity does not create a 
possibility for an accident of a different type than any previously evaluated in the USAR. 
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Does the proposed activity: 
(6.) Create a possibility for a malfnnction of an SSC important to safety with a different 
resnlt than any previously evaluated in the USAR? 
NO 

Justification: 

Section 3.2 "STRUCTURAL AND MECHANICAL SAFETY CRITERIA" of the USAR states 
that the Calvert Cliffs ISFSI components that are important to safety are the reinforced concrete 
HSM and its DSC support structure, the DSC and its internal basket assembly, and the transfer 
cask. The proposed activity directly impacts the DSC and 'its internal basket, which are 
redesigned to store 32 fuel assemblies as opposed to 24 fuel assemblies stored in NUHOMS-24P 
DSC. The increase weight and heat and radiation source of the new DSC then indirectly affects 
the loads and stresses on the TC and HSM. 

Detailed evaluations of the SSCs have been performed for normal and off-normal operating 
conditions and accident conditions, as reported in Attachment 3. Results of the analyses have 
shown that the proposed activity will not result in any malfunction of the DSCs. 

CRITICALITY CONTROL 

Structural analysis of the new basket assembly has shown that the basket assembly will be able to 
maintain its configuration even under accident conditions. Therefore, criticality control will be 
maintained. 

FUEL ASSEMBLY SPACING 

The proposed activity requires the DSC guide sleeves to be reduced in size from 8.7" to 8.5" and 
the spacing between them to be reduced from 10.36" to 9.125". This change has the potential to 
impact criticality control within the DSC. The DSC design has been modified by adding borated 
aluminum plates between the fuel assemblies (between the guide sleeves) to compensate for the 
reduction in spacing. The effectiveness of borated aluminum plates as neutron shielding is 
established through testing (Reference 14). 

Consistent with \0 CFR 72.124, "Criteria for Nuclear Criticality Safety," the continued efficacy 
of the neutron absorber material, borated aluminum, when exposed to borated water in the spent 
fuel pool is confirmed by industry and CCNPP experience. The duration of exposure to borated 
water is normally less than 24 hours. There is a substantial body of industry and CCNPP 
experience with exposure of aluminum to borated and unborated water, which confirms that 
stainless steel and aluminum are suitable for these conditions. Therefore, the malfunction of the 
borated aluminum neutron absorbers is not credible. 

As discussed in Attachment 3, the NUHOMS-32P DSC configuration has been analyzed for 
criticality during normal, off-normal, and accident conditions, the analysis results show that 
criticality meets the applicable criteria, and hence does not create a possibility for a malfunction 
of an SSC important to safety with a different result than any previously evaluated in the USAR. 

SHIELDING & DOSE 

The results of postulated failures to the NUHOMS-32P DSC have been evaluated for the effects 
of the upgrade. These analyses have confirmed that upgrading to the NUHOMS-32P DSC does 
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not cause materials of construction to be challenged, or design basis limits to be exceeded. 
Therefore there are no new failure modes or mechanisms that would change the results of 
postulated and hypothetical malfunctions previously evaluated in the USAR. 

The change involves the substitution of one component for another (a NUHOMS·32P DSC for a 
NUHOMS·24P DSC). Based on the discussion above, the proposed activity will not create the 
possibility of a malfunction of an SSC important to safety with a different result than any 
previously evaluated in the USAR. 
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Does the proposed activity: 
(7.) Result in a design basis limit for a fission product barrier as described in the USAR 
being exceeded or altered? 
YES. 

Jnstification: 

The fission product barriers for a spent fuel storage cask system and their related parameters are 
tabulated below. 

Barrier Function Design Current Proposed Exceededl 
Parameter Limit Limit Altered? 

Fuel Cladding Protect Cladding 635 "F I 635 "FI Nol 
Against Gross Temp 1058'F 1058' F No 

Rupture Criticality <0.95 <0.95 No 
(K.rr) 

Decay Heat 0.66 0.66 No 
kW/Assembly kW/Assembly 

Confinement Keep Fission Canister 50 psig 100 psig Yes 
Boundary Products Accident (Altered) 

(DSC Shell) Confined Design 
Pressure 

Stress 64 ksi 57.3 ksi Yes 
Allowable (Altered) 
Leak Rate <\0-4 <10-4 No 
(Helium) atm-cc/s atrn-cc/s 

Following are details of the above parameters. 

CLADDING TEMPERATURE 

The fuel cladding damage threshold temperature at CCNPP for normal operating conditions is 
635°F (335°C) (Reference 18). For short-term off-normal, short-term accident, and fuel transfer 
operations (e.g. vacuum drying of the cask) the fuel cladding temperature limit is 1,058°F 
(570°C) per Reference 18. 

The fuel cladding temperature has been evaluated for various operating conditions and ambient 
temperatures, and the results are tabulated in Attachment 3, Table 4. It is seen that for normal 
storage conditions the cladding is maintained at a temperature not exceeding 597°F (below 
635°F), and during off-normal and accident conditions the cladding temperature does not exceed 
838°F (below 1,058°F). 

CRITICALITY 

Design basis criticality analyses are performed for Combustion Engineering (CE) design 14x 14 
non-Value Added Pellet (V AP) fuel assemblies containing UO, enriched up to 4.5 wt% U-235. 
Loading of the fresh fuel in NUHOMS-32P was considered, same as is done for NUHOMS-24P 
analysis. The Upper Subcriticality Limit (USL), as defined in NUREGICR-636 I , Section 4, is 
calculated for the CCNPP fuel and NUHOMS-32P design through a series of calculations to be 
0.9422. An effective multiplication factor (kerr) that is less than USL ensures that the kerr will be 
lower than the regulatory limit of 0.95 even when the bias and uncertainties in design parameters 
are taken into account. 
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The criticality within the NUHOMS-32P DSC is analyzed for the following conditions: 

• Normal operations 

wet loading (optimum moderation) 

dry storage (via moderator exclusion) 

• Off-normal or accident conditions 
fuel mis-load. Fuel mis-load analyses are performed for CE design 14xl4 Value Added 
Pellet (V AP) fuel assemblies containing UO, enriched up to 5.0 wt% U-235, to 
determine how many V AP assemblies can be loaded without exceeding the ~ff limit. 

off-normal poison plate thickness and accidental cask drop. 

The criticality analyses are documented in Reference Series 1. The fuel mis-load analysis 
demonstrates that up to two V AP assemblies can be loaded at optimum moderation without 
exceeding the ~ff limit. These analyses demonstrate that the ~ff in all cases is below the USL of 
0.9422. The analyses confirm that the Calvert Cliffs site-specific NUHOMS-32P design satisfies 
the requirements of 10 CFR 72.124 for normal, off-normal, and hypothetical accident conditions. 

CANISTER DESIGN PRESSURE 

The pressure design limit for NUHOMS-32P is 100 psig, which is higher than the pressure design 
limit for NUHOMS-24P of 50 psig. NUHOMS-32P canister is analyzed for a pressure of 100 
psig, and is found to be capable of withstanding it without exceeding any of the stress allowables. 
However, this requires a prior NRC approval, because the design basis limit for a fission product 
barrier is altered. 

STRESS ALLOW ABLE 

The NUHOMS-32P DSC confinement boundary consists of the DSC shell, top shield plug top 
casing plate, siphon/vent block, alignment block, top shield plug lifting lug round bar, bottom 
cover plate, and the associated structural joint welds. The design requirements for the 
NUHOMS-32P and NUHOMS-24P DSC shell assembly and the associated structural welds are 
the same. Stress analyses of the NUHOMS-32P DSC for the effects of loads associated with 
dead weight, pressure, thermal, handling, seismic, and cask drop confirm that stresses in the DSC 
shell assembly components and the associated structural welds are within the current limits and 
the structural integrity of the DSC confinement boundary is maintained under all specified 
normal, and off-normal conditions except for the 100 psig applied to the outer pressure boundary, 
and the accident condition for 100 psig applied to the inner pressure boundary (reference series 
2). 

Confinement boundary stress allowables have been altered for one off-normal and most accident 
conditions as follows (reference series 2, CA06359, Rev. 5, pp34 and A7): 

1. The condition of 100 psig applied to the outer pressure boundary (outer top cover plate) 
has been changed from an off-normal to an accident condition; correspondingly, the 
stress limits for this condition have been changed from ASME service level C to ASME 
service level D allowables. 

2. For all accident conditions except 100 psig applied to the inner pressure boundary, the 
analysis has been changed from an elastic to an elastic/plastic analysis, with a 
corresponding change from ASME elastic allowables to ASME elastic/plastic allowables. 
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In conclusion, two of the design basis limits for a fission product barrier, namely the DSC design 
pressure and the confinement boundary stress allowables, are altered. Prior NRC approval is 
required. The change in design pressure was submitted to the NRC as part of the license 
amendment application, and the analysis which include the change in stress allowables were sent 
to the NRC with the response to RAJ No. I for that application. 
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Does the proposed activity: 
(8.) Result in a departure from a method of evaluation described in the USAR used in 
establishing the design bases or in the safety analyses? 
YES 

Justification: 

Analyses perfonned for this activity consist of thennal, criticality, radiation dose and shielding 
and structural analyses. As demonstrated below, except in the cases of changes to methodologies 
used for crediting bumup to fixed and dissolved neutron absorber credit for the criticality analysis 
and the analysis changes from an elastic to an elastic/plastic analysis for all accident conditions 
except 100 psig applied to the inner pressure boundary, as discussed under previous Question No. 
7, the analytical methods used are either the same, or where new methods are used they are 
approved by the NRC for the intended application, that is, for a NUHOMS dry storage system. 
Where elements of an analytical method have changed, e.g., revisions to an analytical code, they 
yield results that are essentially the same or are conservative. In accordance with NEI 96-07, 
Rev. I, Appendix B, section B.4.3.8, such changes are not departures from a method of 
evaluation described in the USAR .. 

In particular the computer codes, ANSYS, SCALE and MCNP are verified in accordance with 
Transnuclear Q/A computer qualification/verification procedure. The Transnuclear Q/A Program 
has been accepted and audited by the NRC and CEG. The analysts that utilize the Codes are 
trained both by attending training classes given by the Code developers and by experienced 
Transnuclear Code users. This meets the NRC Generic Letter 83-11 criteria. 

THERMAL EVALUATION 

The primary portion of the thennal evaluation of the NUHOMS® 32P uses a methodology that 
differs from the thennal analysis methodology utilized for the NUHOMS-24P as described in the 
CCNPP USAR. The new methodology has been compared in detail with the methodology used 
for the thennal analysis of the NUHOMS® CoC 1004 amendment 5 for the 32PT. 

The 32P thennal methodology has three major new features shown in the following table. 

Feature CCNPP ISFSI 24P USAR 32P 
Solution method HEATING6 finite difference ANSYS finite element 
Model geometry 20 3D 
Treatment of effective Temperature at the boundary From detailed finite element 
transverse thennal of a fuel assembly and peak model of fuel, according to 
conductivity of fuel. temperatures are calculated method of the TRW Spent 

using an iterative process. Nuclear Fuel Effective 
These temperatures are then Conductivity Report. 
used with the methodology in 
the NUHOMS®-24P Topical 
Report for effective fuel 
conductivity values. See 
Section 8.1.3 of the USAR. 
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Use of Approved 32PT Thennal Methodology for the 32P within Appropriate Constraints and 
Limits in Accordance with NEI 96-07 B4.3.8.2 

The new methodology has been compared in detail with the methodology used for the thennal 
analysis of the NUHOMS® CoC 1004 amendment 5 for the 32PT. The use of the 32PT 
methodology is appropriate to the CCNPP ISFSI with the 32P canister as follows: 

a) The 32P maximum thennalload of 21 kW is below the 24 kW limit of the 32PT. 
b) The 32P and 32PT basket designs both rely on conduction and radiation from the fuel 

through plates adjacent to the fuel compartments to peripheral transition rails to the 
canister wall, rather than tube and disc designs, in which convection is also a factor. 

c) The 32PT is analyzed in the standard Model 80/102 HSM; the 32P is analyzed in the 
CCNPP HSM, which is similar in internal dimensions and air exit paths. 

d) The 32PT is analyzed in a transfer cask with a liquid neutron shield, while the CCNPP 
transfer cask has a solid neutron shield. The application of the 32PT methodology to the 
CCNPP transfer cask is appropriate because the treatment of conduction through the solid 
neutron shield is much simpler than the conduction/convention heat transfer in the liquid 
neutron shield. 

Page 46 of62 



Attachment 11 
72.48 Log No. SEOOl63 - 0001 - USE OF NUHOMS-32P DRY SHIELDED CANISTER 

The following Tables 1-3 break down various parts of the thermal evaluation into more detailed 
constituents, compares the 32P and the 32PT approved methodology, and addresses any 
differences. One element of the approved 32PT methodology that differs is the 32P thermal 
analysis, the version of the ANSYS code used, is dealt with here separately. 

ANSYS Revision Comparison 

ANSYS revision 5.6 was used for the thermal analysis of the NUHOMS® system with the 32PT 
canister. ANSYS revisions 5.6, 5.7, and 6.0 are used to perform the 32P thermal analyses 
(Reference Series 3, 5, and 6). 

DCALC CA06619 benchmarks revisions of ANSYS 5.6 and 6.0 to demonstrate that the results 
are essentially the same. Changes introduced in ANSYS 5.7 were not used in any of the 32P 
thermal analysis so ANSYS 5.6 and 5.7 are identical for this purpose. ANSYS 8.1 was used to 
evaluate temperatures with a finer homogenized fuel mesh. DCALC CA06639 benchmarks 
ANSYS 5.7 and 8.1 and finds no difference for this ca\eulation. 

Therefore, changes to elements of the methodology, (i.e.,) various ANSYS revisions used 
subsequent to ANSYS 5.6 are not departures from a methodology described in the USAR. 
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Table I : Modeling of OSC Internals 

Constituent Approved 32PT 32P comment 
Basket model Halflength, 3D Full length, Because the location of the 

3D fuel in the canister is 
slightly off-center axially, 
a full-length model 
represents the basket and 
fuel more accurately, and 
is therefore appropriate. 

Calculation of Transverse effective No change 
Effective conductivity of the 
Transverse Fuel homogenized fuel is 
Conductivity calculated based on 20 

ANSYS model of fuel cross 
section. No convection is 
considered in the model. 

Calculation of Calculated from cross- No change 
Effective Axial sectional area of Zircaloy 
Fuel Conductivity cladding only 

Homogenized fuel 14xl4 Non-uniform As-<liscussed below a 
mesh density mesh, courser bounding thermal analysis 

at center of was performed for 32P 
fuel, finer at using a 14x 14 mesh 
perimeter density with acceptable 

results 
Heat generating Heat generating conditions No change 
conditions applied on homogenized fuel 

assembly regions using 
I peaking factors. 
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Table 2: Modeling ofDSC in Transfer Cask 

Constituent Approved 32PT 32P comment 
Transfer cask 20 of cask cross section Full length 3D 3D required to model 
model quarter neutron shielding material 

symmetry and gussets explicitly. 

Because very little heat is 
rejected through the ends of 
the cask, the full length 
model will not significantly 
change results for maximum 
cladding and component 
temperatures. 

Canister to cask ANSYS/AUX 12 No change 
radiation heat 
transfer 
Canister OSC shell is off set within OSC is A study shows that 
centering the transfer cask. Air gaps centered in the considering a uniform gap is 

at top and bottom are 0.702 cask. No cask conservati ve regarding the 
inch and 0.108 inch rails are maximum DSC shell 
respectively. OSC shell considered in temperature. 
rests on the cask rails. the model. 

Heat input Heat load is applied as No change 
uniform heat flux over the 
inner surface of the DSC. 
Insolence is applied as 
uniform heat flux over the 
top half of the cask outer 
surface using an 
absollltivity factor. 

Cask to ambient Free convection Same, using Revised coefficients are 
convection revised input only, not methodology. 

convection 
coefficients 

Radiation from Radiation to ambient is Radiation is Lumping convection and 
cask to ambient modeled using ANSYS lumped into an radiation together yields 

IAUXI2 methodology effective essentially the same results 
convection for maximum cladding and 
coefficient to component temperatures as 
ambient. treating radiation explicitly. 
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Table 3: Modeling of DSC in HSM 

Constituent Approved 32PT 32P comment 
HSMmodel 20 of the HSM cross No change 

section at mid-length 
Heat input Heat load is applied as No change 

uniform heat flux over 
the inner surface of the 
OSc. 

Convective heat Convection applied No change 
removal from canister over DSC and HSM 

walls using various 
bulk temperatures. 

Radiative heat ANSYS IAUXI2 No change 
removal from canister models radiation from 

canister to heat shields 
and heat shields to 
concrete 

Accident analysis of Convection in closed No convection is No convection yields 
blocked vents cavity is considered for considered for the more conservative 

the accident analysis of blocked vent case results for the fuel 
the blocked vents. analysis. cladding temperature. 
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Evaluation of Homogenized Fuel Mesh Size 

The detailed breakdown and comparison of the 32P thermal analysis with the 32PT thermal 
analysis found only one area where there was a difference. The 32PT finite element model used a 
l4xl4 uniform transverse mesh for each homogenized fuel assembly, while the 32P used a non
uniform mesh, coarser at the center of the fuel, but finer at the boundaries. In order to evaluate 
this difference the 32P thermal analysis for normal condition and for the blocked vent accident 
condition was re-run with a l4x14 transverse fuel mesh. The result was the following changes: 

Temperature increase ("F) 

Normal Blocked Vent 
Condition Accident 

Fuel Cladding +1 +1 

Fuel Compartments +9 +7 

Aluminum Basket Plates +10 +7 

Stainless Steel Bars +9 +8 

Basket Rails +4 +3 

These changes resulted in the following increases in basket temperatures: 

Component Maximum Temperature for Normal Storage Conditions 
{"F) 

Original Model Temperature Updated 
increase Temperatures 

Fuel Compartments 571 +9 580 

Aluminum Basket Plates 567 +10 577 

Stainless Steel Bars 570 +9 579 

Basket Rails 419 +4 423 
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These changes resulted in the following increases in the Maximum Temperature for Transfer 
Conditions at 103'F, ambient temperatures: 

Component Maximum Temperature for Transfer Conditions, 103°F 
Ambient ("F) 

Original Model Temperature Updated 
increase Temperatures 

Fuel Compartments 717 +9 726 

Aluminum Basket Plates 717 +10 727 

Stainless Steel Bars 717 +9 726 

Basket Rails 573 +4 577 

The basket temperature in the center region increases IO"F from 717"F to 72TF and in the 
periphery increases 4"F from 573"F to 577"F. The structural analysis uses a uniform temperature 
of 725"F for the entire basket. Since the maximum stress in the basket does not occur in the high 
temperature region, this increase does not affect the results of the structural analysis. 

It is conservatively assumed that the temperature of the gas increases by the maximum increase 
for any component (10°F). This temperature increase results in an internal pressure increase of 
0.9 psi. This increases the accident storage pressure from 98.5 to 99.4 psig, still within the 100 
psig design limit. 

Therefore, the difference in the meshing of the fuel does not have a significant effect on 
maximum fuel cladding temperature, structural analysis, or internal pressure. 

CRITICALITY CONTROL EVALUATION 

Criticality safety of the NUHOMS-32P DSC is evaluated using computer code CSAS25IKENO 
V.a of SCALE 4.4. This is an upgrade from the code that was used to evaluate the NUHOMS-
24P DSC, namely CSAS4IKENO V.a of SCALE 3. This change will not be evaluated because 
the following change requires the criticality analysis to be submitted for NRC approval. 

The current NUHOMS-24P DSC ISFSI criticality analysis of record credits no soluble boron but 
does assume a fuel bumup credit, relying on a fresh fuel enrichment limit of 1.8 wlo U-235 and 
an equivalency calculation for higher enrichments. The presence of fixed neutron absorbers in 
the NUHOMS-32P DSC basket assembly along with credit for soluble boron in the moderator 
eliminates the need for bumup credit to meet criticality acceptance criteria. 

The ISFSI Technical Specification 3/4.2.1 (Dissolved Boron Concentration) requires 1,800 ppm 
of soluble boron in the spent fuel pool (SFP), which is credited by the double contingency 
principle for postulated accidents and abnormal conditions (e.g., optimum moderation, assembly 
mis-loading). The proposed NUHOMS-32P DSC ISFSI criticality analysis credits 2,450 ppm of 
soluble boron and no bumup credit. Soluble boron dilution is assumed not to be a credible 
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accident. The criticality analysis for the NUHOMS-24P DSC considered an optimum moderation 
with pure water. That is a conservative assumption, but is considered not credible, because the 
spent fuel pool water is normally maintained at 2,450 or greater ppm boron concentration. After 
the DSC is dried and sealed, there is no credible way for water to enter the DSC. 

Therefore, the use of boron credit in lieu of fuel bumup credit is considered to constitute a new 
method for the criticality analysis described in the ISFSI USAR. The NUHOMS-32P DSC 
criticality analysis was sent to the NRC in the December 12, 2003 License Amendment Request 
to revise the Technical Specifications to support the ISFSI NUHOMS-32P upgrade (Reference 
10). 

SHIELDING and DOSE EVALUATION 

The methodology used for the 24P shielding evaluation in the CCNPP ISFSI USAR, sections 7.2 
and 7.3, consists of calculation of source terms by the computer code ORlGEN2, and shielding 
analysis using the three-dimensional Monte Carlo Code MCNP4C. The MCNP4C methodology 
replaced the computer programs ANISN (one dimensional discrete ordinates), and SKYSHINE 
(empirical far-field reflection) used for the original 24P dose calculations. The use of MCNP4C 
has been previously accepted by the NRC and was previously evaluated for the 24P DSC in 
SEOOI60. 

As documented in calculation CA06293, (Reference Series 4), the current dose rate calculations 
for the NUHOMS-32P DSC were prepared using MCNP4B2, with essentially the same modeling 
as used in the revised 24P calculations. The per-assembly source term was not recalculated for 
the 32P; the source term from the 24P was used, with the exception that the per-assembly neutron 
source strength (an input) was scaled up to 3.3E8 nlsec, as discussed in Attachment 3. RSICC 
Code Package CCC-700 identifies the major changes from MCNP4B to MCNP4C. These 
changes represent changes to inputs (e.g., ENDFIB cross-sections), features that are not used 
(macrobodies), or changes to elements of the method that result in essentially the same results, 
since the results are well within the general accuracy of shielding calculations. In addition, 
comparisons between 4B and 4C performed at Calvert Cliffs (included with Reference Series 4) 
confirm that differences in results between the same case run in 4B and 4C are statistically 
insignificant (differences are within the relative error of the calculation result). Comparisons 
between MCNP4C and an even earlier version, MCNP4A are also documented in CA05925 
Appendix E and also show statistically insignificant differences in the results produced by 
identical cases run on both versions. Finally, MCNP 4B has also been previously accepted by the 
NRC (CoC No. 9293, Rev. 1 for the TN-68 Transport Package and CoC No. 9302 for the 
NUHOMS®-MP197 Transport Package). 

Based on NRC's review and approval of the LARs using MCNP4B, and based on a review of the 
differences between MCNP4C and MCNP4B, the changes to elements of the methodology are 
not departures from a method of evaluation described in the USAR. 

In addition, the calculation performed to evaluate off-site dose for a non-mechanistic DSC 
leakage event (USAR Section 8.2.8.3) was performed for the 32P DSC using the same 
methodology as used for the 24P DSC (i.e., same dose conversion factors, ANSVANS 5.4 
calculated gap fractions, x/Q value, etc.). Inputs were changed to reflect the increased number of 
assemblies in the 32P DSC, and account for 24-month operating cycles and the bounding 0.4 
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MTU assembly uranium loading. Therefore, there was no change from the method of evaluation 
described in the USAR. 

STRUcrURAL EV ALUA TION 

The weight calculations for the NUHOMS-32P DSC are described in Reference Series 2. These 
calculations use the same methodology as the NUHOMS-24P DSC weight calculations. 

The following table provides a comparison of the methods used to analyze the DSC, Transfer 
Cask, and HSM. 

DSC Basket 

CCNPP ISFSI USAR 32P Method 
(24P) Method 

Analytical Code ANSYS 5.2, 5.3 ANSYS 5.6, & 6.0 
Dimensions / geometry 2D,3D 3D 
Materials behavior ElasticlPlastic ElasticlPlastic 

The methodologies for the 32P are approved by their use in the USAR, except for one element, 
the ANSYS revision used. The changes from ANSYS 5.2 to 5.3 include features that are not used 
in the DSC basket analysis (see ANSYS release notes ANSYS 5.3.000663, June 1996), so 
ANSYS 5.2 and 5.3 may be regarded as identical for the purpose here. DCALC No. CA06630 
benchmarks revisions 5.3, 5.6, and 6.0 to demonstrate that the results are essentially the same. 
Therefore, the change in an element of the methodology from ANSYS 5.2 and 5.3 to ANSYS 5.6 
and 6.0 is not a departure from an approved method, in accordance with NEI 96.07 B4.3.8.1. 

The exclusive use of 3D modeling for the 32P basket structural analysis is dictated by the tube 
and transition rail construction of the 32P basket, which differs from the 24P's tube and disc 
design. The structural analysis of the 32P basket is virtually identical to that of the TN-68 basket, 
a similar basket design approved by NRC CoC 72-1027. 

DSC Shell 

CCNPP ISFSI USAR 32P Method 
(24P) Method 

Analytical Code ANSYS 5.2 ANSYS 5.6, 6.0, & 8.1 
Dimensions / geometry 2D 2D 
Materials behavior Elastic ElasticlPlastic, Elastic 

The change from elastic to elastic/plastic materials behavior is an 'element of the methodology' 
change. Although elastic-plastic materials behavior was used for the 24P basket analysis, its 
approval by the NRC for a plate structure cannot be used to infer NRC approval of elastic/plastic 
analysis to a shell structure. The application of plastic analysis to a shell structure for the 32P is 
an element of a method that results in less conservative results as compared to elastic analysis to 
the plate structure used for the 24P. Hence, the change results in a departure from a method of 
evaluation described in the USAR used in establishing the design bases or in the safety analyses. 
This analysis was submitted to the NRC for approval with the response to the Request for 
Additional Information. 
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Transfer Cask 

A combination of hand and finite element calculations were used for the transfer cask structural 
evaluation. The hand calculations are the same as the USAR methods. The finite element 
methods are as follows: 

CCNPP ISFSI USAR 32P Method 
(24P) Method 

Analytical Code ANSYS 5.2 See note 
Dimensions I geometry 3D See note 
Materials behavior Elastic See note 

Note: The geometry of the transfer cask is not changed. The only change is the increase of the 
DSC weight from the 24P to the 32P. The stress results of the USAR calculation are sealed up to 
include the effect of the increased 32P DSC weight. 

HSM 

The following HSM component structural capabilities are re-evaluated for the 32P DSC: 

I. DSC support and miscellaneous steel : The results of the 24P analysis are scaled for the 
additional 32P DSC weight. 

2. Horizontal storage module transfer cask restraint evaluation: The loading and resulting 
stresses of the 24P restraint evaluation are scaled for the increased weight of the 32P 
DSC. 

3. DSC Seismic restraint calculation: The same hand calculation method that is used for the 
24P is used to evaluate the 32P. 

4. HSM concrete design: A combination of hand and finite element calculations were used 
for the HSM concrete structural evaluation. Following table lists the comparison of the 
HSM evaluations between the 24P DSC and 32P DSC. 

CCNPP ISFSI USAR 
I 

HSM Evaluation (32P DSC) 
HSM Evaluation (24P DSC) 

Material Properties No changes between 24P DSC and 32P DSC 
Soil Spring Evaluation Spring constant is adjusted slightly for the 32P increased weight 
Model Representation No changes between 24P DSC and 32P DSC 
Dead Load The load is adiusted to account for the 32P increased weight 
Live Load No changes between 24P DSC and 32P DSC 
Seismic Load The seismic forces used for 32P evaluation are adjusted to account for the 

increased weight 
ThennalLoad Finite element models are used for thermal loads calculations. The model 

geometry. node and element numbers. cross-section properties. boundary 
conditions and material properties are identical for 24P and 32P evaluation. 
The only difference is 24P uses STRUDEL and 32P uses ANSYS. Since only 
beam elements are used in the analyses. the theory and all other inputs are 
identical. therefore there is no significant change in the analyses. 
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In conclusion, two cases where a methodology departs from a method of evaluation described in 
the USAR used in establishing the design bases or in the safety analyses have been identified. 
One case involves crediting fixed and dissolved neutron absorber materials in lieu of bumup for 
criticality calculations. The other case involves an analysis change from elastic to an 
elastic/plastic analysis for all accident conditions except 100 psig applied to the inner pressure 
boundary. Prior NRC approval is required. The change in bumup versus fixed and dissolved 
neutron absorber credit was submitted to the NRC as part of the license amendment application. 
The second change involving elastic versus elastic/plastic material properties was sent to the 
NRC in follow-on correspondence related to the request for additional information for the 32P 
application. 
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Summary: (For NRC Report, provide a brief overview) 

Proposed Activity: The proposed activity is the use of a new design of Dry Shielded Canister 
(DSC), NUHOMS-32P, for storing spent fuel at the Calvert Cliffs Nuclear Power Plant's 
(CCNPP's) Independent Spent Fuel Storage Installation (ISFSI). The use ofNUHOMS-32P 
DSCs will be made in addition to the use ofNUHOMS-24P DSCs. These two types ofDSCs 
have the same external dimensions; however, the NUHOMS-32P DSC can store 32 fuel 
assemblies. NUHOMS-32P Basket design is based on Transnuclear TN-68 design, which is 
approved by the NRC. 

There are no physical changes being made to the Transfer Cask (TC) or the Horizontal Storage 
Modules (HSMs). All the major steps for loading a DSC (vacuum drying, welding, etc.) are the 
same for the NUHOMS-24P DSC and the NUHOMS-32P DSC systems. 

The activity also consists of the following additional fuel assembly changes, which are not 
directly associated with the new NUHOMS-32P DSC design, but have been included in the 
design analysis ofNUHOMS-32P DSC. 

• Increase of fuel assembly weight from 1,300 Ibs. to 1,450 Ibs. This accounts for the weight 
increase during irradiation and the possible storage of control components with the assembly. 

• A limiting assembly mass of 0.400 MTU, compared to the previously used nominal value of 
0.386 MTU. This bounds all standard CE 14xl4 fuel assemblies used at CCNPP. 

• Increase in fuel assembly neutron source design basis in calculating the radiation dose, in 
order to account for higher burnups in lower enriched assemblies. 

Reason for Activity: This proposed activity will increase the ISFSI storage capacity. The 
NUHOMS-32P DSC design also allows CCNPP to reduce the minimum number of canister 
loadings each year from four (using the NUHOMS-24P DSC design) to three (with the 
NUHOMS-32P DSC design). This should reduce the total annual radiological dose associated 
with the canister loading. 

Activity Evaluation: New analyses are performed to verify that confinement, shielding, 
criticality control, structural stresses, and passive heat removal are acceptable with the use of 
NUHOMS-32P DSCs at the CCNPP ISFSI. 

The results of the analyses demonstrate that the new DSC and the existing TC and HSM with the 
use of the new DSCs meet all of the design criteria, and will provide for a safe storage of the 
spent fuel assemblies under normal, off-normal and postulated accident conditions. 

Conclusion: The proposed activity has been evaluated against the eight criteria of 10CFR 
72.48(c)(2). Criteria 7 and 8, which concern the design basis limits for the fission product barrier 
and a departure from a method of evaluation described in the USAR, are not met. It is concluded 
that the proposed activity will require a License Amendment prior to its implementation. 
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