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U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: Forwarding of Revised TSTFs and New TSTFs

PROJECT NUMBER: 689

Dear Dr. Beckner:

Enclosed are 20 revised and eight new Technical Specification NUREGs NEI Technical
Specification Task Force (TSTF) Travelers. This letter also transmits nine editorial
changes and the status of all currently pending Technical Specification Bulletins (TSBs).

Revised travelers are TSTF-17, Rev. 2, TSTF-37, Rev. 2, TSTF-58, Rev. 1, TSTF-59, Rev 1,
TSTF-107, Rev. 4, TSTF-169, Rev. 1, TSTF-197, Rev. 2, TSTF-204, Rev. 1, TSTF-207, Rev.
3, TSTF-230, Rev. 1, TSTF-262, Rev. 1, TSTF- 263, Rev. 2, TSTF-265, Rev. 1, TSTF-266,
Rev. 1, TSTF-273, Rev. 1, TSTF-280, Rev. 1, TSTF-283, Rev. 1, TSTF-284, Rev. 2, TSTF-
309, Rev. 2 and TSTF-316, Rev. 1. These travelers were modified as a result of feedback
and discussions with NRC staff.

The new travelers are TSTF-333, Rev. 0, TSTF-334,,Rev. 0, TSTF-335,
Rev. 0, TSTF-336, Rev. 0, TSTF-337, Rev. 0, TSTF-338, Rev. 0, TSTF-339, Rev. 0 and
TSTF-340, Rev. 0.

Also included in this transmittal are edits BWROG-ED-4, GEOG-ED-48, GEOG-ED-49,
GEOG-ED-50, GEOG-ED-51, NRC-ED-13, NRC-ED-14, WOG-ED-18 and WOG-ED-19.
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Mr. William D. Beckner, Branch Chief
June 23, 1999
Page 2

TSB status is as follows:

o TSB-2, Rev. 0 has been included in TSTF-310.
TSB-3, Rev. 0 has been processed as NRC-ED-4.
TSB-7, Rev. 0 has been incorporated with related material in TSTF-338.
TSB-12, Rev. 0 is incorporated by TSTF-263.
TSB-15, Rev 0 has been incorporated in TSTF-340.
TSB-16, Rev. 0 has been rejected by WOG. Due to multiple designs, this is not a
generic change. This issue should be addressed as necessary on a plant specific basis.
TSB-17, Rev. 0 is still under evaluation. WOG is providing a draft resolution of the
pressurizer level position for review by BWOG and GEOG. The steam generator level
portion requires evaluation which willlikely extend beyond the deadline for inclusion
into Revision 2 of the ITS NUREGs.
TSB-18, Rev. 0 is under evaluation which willlikely extend beyond the deadline for
inclusion into Revision 2 of the ITS NUREGs.
TSB-19, Rev. 0 is similar to TSTF-164. The TSTF recommends approval ofTSTF-164
rather than processing TSB-19.

o TSB-20, Rev. 0 is under evaluation by WOG.
TSB-21, Rev 0 concerning Reactor Coolant System Specific Activi:y LCO 3.4.16 is still
under evaluation by the TSTF. Additional dialogue is required between the TSTF and
NRC.

The TSTF also withdraws TSTFs-270 and 288 and they have been addressed in TSTF-284,
Rev. 2. Also, as explained in our meeting June 16, 1999, the TSTF requests you reconsider
your rejection ofTSTF-41.

An updated priority list is also enclosed.

Please contact me at (202) 739-8105 or Vince Gilbert at (202) 739-8138 ifyou have any
questions or need to meet with industry experts on these recommended changes.

Sincerely,

hv'P~~
James W. Davis

Enclosures

c: Deborah L. Johnson
Stewart L. Magruder NRR-DRPM
Technical Specification Task Force
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(WOG-139, Rev. 0)

Indust.y/TSTF Standard Technical Specification Change Traveler
Clarify the Ice Basket 20 Basket Weight Criteria

Classification: 1) Correct Specifications

NUREGs Affected: [ 1430 ~ 1431 1432 i t 1433 Q 1434

TSTF-335

Description:

The proposed change willmove the criteria for selecting an additional 20 ice baskets for weighing ifone of thc randomly
selected baskets weight falls below the Technical Specification (TS) required minimum &om the bases to the TS .
Surveillance Requirement (SR). This criterion was included in the TS SR in Phase IIofthe WOG MeritTS's and was
moved to the bases in Phase IIL Additionally, the wording of the SR willbe revised to eliminate any confusion over the
TS SR statement that "each" ice basket contains greater than or equal to [1400] lb of ice since itwillprovide, as a part of
the TS SR, the steps to take ifone or more baskets are identified weighing less than the required minimum and that the
weight requirements are for the beginning of the operating cycle. Finally, the surveillance &equency willbe revised &om
9 months to 18 months which willthen be in accordance with the majority of thc ice condenser plants surveillance
frequencies.

Justification:

The basic requirement for the ice weight in the ice condenser is to ensure a sufficient mass of ice is available to condense
the steam produced by a LOCA thus ensuring the peak containment pressure is maintained below design limits following
a design basis accident (DBA). A specified value of ice for each ice basket is required to provide an even distribution of
ice in the ice condenser. Thc requirement to weigh additional baskets &om the same bay in which one or more ice
baskets were identified as being below the minimum specified weight ensures that no local zone exists that is grossly
deficient in ice. Such a zone could experience early meltout during a DBA transient, creating a path for steam to pass
through the ice condenser without being condensed. Placing the statement requiring the sampling of20 additional
baskets in a bay in the TS SR does not result in a reduction in the requirements associated with the ice, condenser.
Instead, this willensure a common understanding and implementation ofthe'requirements when ar. ice basket is
identified as being underweight. At present, the TS SR only states that "each basket contain > [1400] lb of ice." No
guidance is provided in the TS as to what action to take for an underweight basket. The present wording could allow the
incorrect interpretation that the icc condenser is inoperable when a single underweight basket is identified. Placing thc
previously described statement back into the TS and revising the remainder ofthe SR to clarify the wording would ensure
a clear understanding of the actions necessary for identified underweight baskets. The clarification that the weight
requirement is applicable to the beginning of the cycle does not change the present intent of the TS but ensures there is
no confusion that the weight documented in the SR is the weight required at the beginning of the cycle since the weight
at the end of the operating cycle may be less than this due to sublimation. This does not result in a change to the intent or
implementation of the TS since a sublimation allowance was provided in the SR weight requirement.

The increase to an 18 month &cquency does not result in an overall reduction in the end-of-cycle icc weight as long as
either a plant specific analysis shows a sufficient margin of ice in the icc condenser to account for sublimation or the
required minimum ice weight as specified in the SR is adjusted upward to account for the increased sublimation time.
Either of these methods willallow for sublimation over thc longer Surveillance interval without a decrcasc below the
minimum required ice weight at the end ofthe operating cycle.

Industry Contact: Buschbaum, Denny

NRC Contact: Giardina, Bob

Revision History

(254) 897-5851

301-314-3152

dbuschb ltuelectric.corn

Ibb 1 nrc.gov

OG Revision 0 Revision Status: Active Next Action: NRC

Revision Proposed by: Sequoyah

Traveler Rev. 2. Copyright (C) 1998, Excel Services Corporation. Use by Excel Services associates, utilityclients, and the U.S. Nuclear
Regulatory Commission is granted. Allother usc without written permission is prohibited.
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(WOO-139, Rev. 0)
TSTF-33'G

Revision 0 Revision Status: Active Next Action: NRC

Revision Description:
Original Issue

Owners Group Review Information
Date Originated by OG: 1 I-Jun-99

Owners Group Comments
(No Comments)

Owners Group Resolution: Approved Date: 11-Jun-99

TSTF Review Information

TSTF Received Date: 11-Jun-99 Date Distributed for Review 11-Jun-99

OGReviewCornpleted: ~ BWOG ~ WOG ~ CEOG atr, BWROG

TSTF Comments:

(No Comments)

TSTF Resolution: Approved Date: 15-Jun-99

NRC Review Information
NRC Received Date: 16-Jun-99

NRC Comments:

(No Comments)

Final Resolution: NRC Action pending Final Resolution Date:

Incorporation Into the NUREGs

File to BBS/LANDate:

NUREG Rev incorporated:

Affected Technical Specifications

TSTF informed Date:

SR 3.6.15.2 Ice Bed (Ice Condenser)

TSTF Approved Date:

SR 3.6.15.2 Basus Ice Bed (ice Condenser)

SR 3.6.15.3 Ice Bed (Ice Condenser)

SR 3.6.15.3 Bases Ice Bed (Ice,Condenser)

Traveler Rcv. 2. Copyright (C) l998, Excel Services Corporation. Usc by Exce!Services associates, utilitydients, and the U.S. hluclear
Regulatory Commission is granted. Allother use without written permission is prohibited.
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Attachment 1

Technical Specification 3.6.15

No Significant Hazards Consideration



NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

[Utili,tyName] has concluded that operation of [Plant
Name] Unit [I], in accordance with the proposed change
to the technical specifications for operating
license(s)], does not involve a significant hazards
consideration. [UtilityName] 's conclusion is based onits evaluation, in accordance with 10 CFR 50.91(a)(1),
of the three standards set forth in 10 CFR 50.92(c).

A. The ro osed amendment does not involve a si ificant
increase in the robabilit or conse ences of an
accident reviousl evaluated.

The proposed TS amendments discussed below can not
increase the probability of occurrence of any analyzed
accident because they are not the result or cause of
any physical modification to the ice condenser
structures, and for the current design of the ice
condenser, there is no correlation between any
credible failure and the initiation of any previously
analyzed accident.

Regarding the consequences of analyzed accidents, the
proposed amendment provides for the actions requiredif one oz more ice condenser ice baskets are
determined to weigh below the minimum specified value
to be made a part of the TS surveillance requirement
(SR) instead of being located in the bases. This
ensures consistent interpretation of the requirements
of the TS. The clarification of the response requiredif one or more ice baskets in a given bay is
determined to be underweight ensures sufficient ice is
maintained in each bay to prevent early meltout in a
local zone following a DBA and that the required
overall ice weight is maintained in the ice condenser.
Additionally, the clarification that the weighi.
requirement is applicable to the beginning of the
cycle does not change the present intent oz the TS but
ensures there is no confusion, since the weight at the
end of the operating cycle may be less than that
specified in the SR due to sublimation. This does not
resu't in a change "o the intent or implementation of
the TS since a sublimation allowance was provided in
the original SR weight requirement. These
clarifications do not result in any affect on plant
equipment,'r operation and the actions taken auring
the implementation of the revised TS will be the same
as prior to the revision. Therefore, the clarification
of these requirements will not increase the
consequences of any accident previously evaluated.



The proposed amendment also revises the Surveillance
frequency from every 9 months to every 18 months such
that it will coincide with refueling outages. The
original ice weight requirements for the ice condenser
surveillance included a conservative allowance for ice
loss through sublimation to ensure the design weight
lower limit was not exceeded during the Surveillance
interval. Verification that sufficient ice is
maintained in the ice condenser is performed at the
beginning of each operating cycle to ensure the design
minimum weight limit is not exceeded at the end of the
interval. Therefore, increasing the Surveillance
frequency does not affect the ice condenser operation
or accident response since sufficient ice is
maintained to address the limiting design basis
accident(s) (DBAs) and the proposed amendment will not
increase the consequences of any accident previously
evaluated.

The ro osed amendment does not create the ossibilit
of a new or different kind of accident from an
accident reviousl evaluated.

The inclusion of the action required for an
underweight ice basket in the TS SR, instead of in the
bases of the TS, provides for the consistent
interpretation of the requirement. The clarification
of the response required if one or more ice baskets in
a given bay is determined to be underweight ensures
sufficient ice is maintained in each bay to prevent
early meltout in a local zone following,a DBA and that
the required overall ice weight is maintained in the
ice condenser. Additionally, the clarification that
the weight requirement is applicable to the beginning
of the cycle does not change the present intent of the
TS but ensures there is no confusion, since the weight
at the end of the operating cycle may be less than
that specified in the SR due to sublimation. This
does not result in a change to the intent or
implementation of the TS since a sublimation allowance
was provided in the original SR weight requirement.
The operation and maintenance of the ice condenser and
its associated equipment will not change as a result
of these clarifications. Therefore, the
implementation of these clarifications will not create
,the possibility of accidents or equipment malfunctions
of a new or different kind from any previously
evaluated.

The proposed amendment also revises the Surveillance
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frequency from every 9 months to every 18 months such
that it will coincide with refueling outages. The
original ice weight requirements for the ice condenser
Surveillance included a conservative allowance for ice
loss through sublimation to ensure the design minimum
weight limit was not exceeded during 'the Surveillance
interval. The proposed amendment ensures an adequate
amount of ice is maintained in the ice condenser by
either an increase in the required ice weight to
address the increased sublimation time or by a plant
specific analysis justifying the allowed weight, thus
ensuring the design weight lower limit is not exceeded
at the end of the interval. The ice condenser serves
to limit the peak pressure inside containment
following a Loss of Cooling Accident (LOCA) and
sufficient ice would be available at all times to keep
the peak containment pressure below the design limit.
Therefore, increasing the Surveillance frequency will
not affect the ice condenser operation or accident
response since sufficient ice is maintained to address
the limiting DBAs and the proposed amendment will not
create the possibility of a new or different kind of
accident from any accident previously evaluated.

The ro osed amendment does not involve a si ificant.
reduction in a mar in of safet

The proposed amendment allows for the consistent
interpretation of the requited actions if an ice
basket is determined to weigh less than the required
minimum. The inclusion of these actj.ons in the TS SR
instead of in the TS bases assures the correct actions
will be taken as intended by the TSs. The
clarification of the. response required if one or more
ice baskets in a given bay is determined to be
underweight ensures sufficient ice is maintained in
each bay to prevent early meltout in a local zone
following a DBA and that the required overall ice
weight is maintained in the ice condenser.
Additionally, the clarification that the weight
requirement is applicable to the beginning of the
cycle does not change the present intent of the TS but
ensures there is no confusion, since the weight at the
end of the operat'ing cycle may be less than that
specified in the SR due to sublimation. This does not
result in a change to the intent or implementation of
the TS since a sublimation allowance was provided in
the original SR weight requirement. The proposed
clarifications do not result in or have any affect on
the operation or maintenance of any plant equipments

Y
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Thus the design limits for the continued safe 'function
of the containment structure following a DBA are not
exceeded due to this change and therefore the proposed
amendment does not involve a reduction in a margin of
safety.
The ice condenser system is provided to absorb
thermal energy releases following a LOCA and to limit
the peak pressure inside containment. The containment
analysis shows that the proposed amendment to revise
the Surveillance frequency from every 9 months to
every 18 months will not result in an increase to the
peak containment pressure following a LOCA since the
minimum ice weight limit has also been adequately
addressed ensuring that sufficient ice is available at
the end of the Surveillance interval. Therefore,
increasing the Surveillance frequency will not affect
the ice condenser operation or accident response since
sufficient ice is maintained to address the limiting
DBAs and the design limits for the continued safe
function of the containment structure following a DBA
are not affected. For these reasons, the proposed
amendment does not involve a reduction in a margin of
safety.

V. ENVIRONMENTAL IMPACT CONSIDERATION

The proposed change does not involve a significant
hazards consideration, a significant change in the
types of or significant increase in the amounts of any
effluents that may be released offsite, or a
significant increase in individual or cumulative
occupational radiation exposure. Therefore, the
proposed change meets the eligibility criteria for
categorical exclusion set forth in 10 CFR 51.22(c)(9) ~

Therefore, pursuant to 10 CFR 51.22(b), an
environmental assessment of the proposed change is not
required.
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Ice Bed gce Condenser)
3.6.15

SUR ILLANCERE UIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.6.15.2 Verify total weight ofstored ice
>= [2,721,600) lb by:

4 no

f181

DELETE

a. Weighing a representative sample of
>= 14 'ts an eri i

basket co ] lb of ice;
at the beginning
ofeach operating
cycle

b. Calculating total weight ofstored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR'3.6.15.2.a.

SR 3.6.15.3 Verify azimuthal distribution of ice at a

95% confidence level by subdividing
weights, as determined by SR 3.6.15.2.a,
into the following groups:

f181

a. Group 1-bays 1 through 8;

b. Group 2-bays 9 through 16; and

c. Group 3-bays 17 through 24.

The average ice weight of the sample
baskets in each group &om radial rows 1,

2,4, 6, 8, and 9 shall be >= [1400) lb.

SR 3.6.15.4 Verify, by visual inspection, accumulation
of ice or frost on structural members
comprising flowchannels through the ice
condenser is (= [0.38) inch thick.

9 months

(continued)

WOG STS 3.6-54 Rev 1, 04/07/95
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Ice Bed (Ice Condenser)
B 3.6.15

SURVEILLANCE SR 3.6.15.1 (continued)
REQUIREMENTS

temperature condition. This SR may be satisfied by use of the Ice Bed
Temperature Monitoring System.

SR 3.6.15.2

Insert B

The weighing program is designed to obtain a representative sample of the
ice baskets. The representative sample shall include 6 baskets &om each
of the 24 ice condenser bays and shall consist ofone basket &om radial
rows 1, 2,4, 6, 8, and 9. Ifno basket &om a designated row can be
obtained for weighing, a basket &om the same row ofan adjacent bay shall
ew

Delete

The rows chosen include the rows nearest the inside and outside walls of
the ice condenser (rows 1 and 2, and S and 9, respectively), where he t
transfer into the ice condenser is most likely to influence
sublimation. Verifying the total weight of ice ensures that there is
adequate ice to absorb the required amount ofenergy to mitigate the
DBAs.

[nsert C

one or more
baskets

Ifa basket is found to contain ( [1400] lb of esentative sample
of20 additional baskets e a shall bewei hed. Theaverag ge
wei h

'
ese 21 baskets (the discrepant basket and the 20

additional baskets) shall be >= [1400] lb at a 95% confidence level.

Weighing 20 additional b arne bay m the event a
Surveillance reveals t et ontains ( [1400] lb ensures that
no ocal zone exists that is grossly deficient in ice, Such a zone could
experience early melt out during a DBA transient, creating a path

for'teamtopassu htheicebedwithout ein c den ed. e

Frequency os months was based on ice storage tests and the allowance
built into the required ice mass over and above the mass assumed i
safety analyses. in experience has verified that, with the month
Frequency, the weight require e maintained with no significant
degradation between surveillances

lDSeit D

WOG B 3.6-156
continued

Rev 1, 04/0//95
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Ice Bed gce Condenser)

B 3.6.15

SURVEILLANCE SR 3.6.15.3
PSQUIREMENTS

(Continued) This SR ensures that the azimuthal distribution of ice is reasonably
uniform, by verifying that the average ice weight in each ofthree

thai ou s of ice condenser ba s is within the limit. The Fre uenc
o months was based on ice storage tests and the allowance built into
required ice mass over and above the mass assum analyses.
Operating experience has verified that, with th month Frequency, the
weight requirements are maintained with no significant degradation
between surveillances.

f181

SR 3.6.15.4

This SR ensures that the fiowchannels through the ice condenser have not
accumulated an excessive amount of ice or &ost blockage. The visual
inspection must be made for two or more flowchannels per ice condenser
bay and must include the following specific locatioiis along the fiow
channel:

a. Past the lower inlet plenum support structures and turning vanes;

b. Between ice baskets;

c. Past lattice &ames;

d. Through the intermediate floor grating; and

e. 'hrough the top deck floor grating.

The allowable [0.38] inch thick buildup offrost or ice is based on the
analysis ofcontainment response to a DBAwith partial blockage of the ice
condenser flowpassages. Ifa flowchannel in a given bay is found to have
an accumulation of&ost or ice > [0.38] inch thick, a represeritative sample
of20 additional flowchannels &om the same bay must be visually
inspected.

Ifthese additional flow channels are all found to be acceptable, the
discrepant flow channel may be considered single, unique, and acceptable
deficiency. More than one discrepant flowchannel in a bay is not
acceptable, however. These requirements are based on the sensitivity of
the partial blockage analysis to additional blockage. The

WOG B 3.6-157
continued

Rev 1, 04/07/95
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Insert A

NOTE-
Ifone or more baskets in an ice condenser bay
are found to contain < [1400] lbs of ice,
a representative sample ofat least 20 additional
baskets &om the same bay shall be weighed.
The average weight of ice in the baskets weighed
in the specified bay shall be > [1400] Ibs at a

[95]% confidence level.

Insert B

The selection criteria and methodology for the weighing of 144 ice condenser baskets was
documented in two SERs issued for the licensing of the D. C. Cook Nuclear Facility. The first
SER, issued as Supplement 5 of the original D. C. Cook SER on January 16, 1976 (Letter
N76007), addressed the weighing of96 ice baskets and defined the statistical methods for
analyzing the data. The second SER was issued as letter N77016 on February 16, 1977 and
addressed the reasons for increasing the sample size to 144 ice baskets.

Insert C

The total ice weight defined in this SR is the minimum required ice weight for the beginning of
an operating cycle. A sublimation allowance has been provided to ensure sufficient ice is
available at the end of the operating cycle for the ice condenser to perform its intended design
function.

This SR has been modified by a note that indicates ifone or more baskets are found to contain
< [1400] lb of ice, a representative sample ofat least 20 additional baskets from the same bay
shall be weighed and that the average weight of ice in the baskets weighed in the specified bay
(the discrepant basket(s), the remaining originally selected baskets, and the 20 additional baskets)
shall be 2 [1400] lb at a [95]% confidence level.

Insert D

The average weight figure of [1400] lbs of ice per basket contains either a conservative
allowance for ice loss through sublimation which has been determined by plant specific analysis
or a defined [15]% allowance. The minimum weight figug'e of [2,721,600] lbs of ice also
contains an additional fl]% conservative allowance to account for systematic error in weighing
instruments. In the event that observed sublimation rates are equal to or lower than design
predictions. after three years ofoperation, the minimum ice basket weights may be adjusted
d0wilwai'd.
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SURVEILLANCERE UIREMENTS continued

Ice Bed gce Condenser)
3.6.15

SURVEILLANCE FREQUENCY

SR 3.6.15.2 NOTE
Ifone or more baskets in an ice condenser bay
are found to contain ( [1400] lbs of ice,
a representative sample of20 additional
baskets &om the same bay shall be weighed.
The average weight of ice in the baskets weighed
in the specified bay shall be ~ [1400] lbs at a

[95]% confidence level.

Verify total weight ofstored ice at the beginning
ofeach operating cycle is >= [2,721,600] lb by:

[18] months

a. Weighing a representative sample of
>= 144 ice baskets and

b. Calculating total weight ofstored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.15.2.a.

SR 3.6.15.3 Verifyazimuthal distribution of ice at a

95% confidence level by subdividing
weights, as determined by SR 3.6.15.2.a,
into the following groups;

[18] months
~ ~

a. Group 1-bays 1 through 8;

b. Group 2-bays 9 through 16; and

c. Group 3-bays 17 through 24.

The average ice weight of the sample
baskets in each group &om radial rows 1,

2, 4, 6, 8, and 9 shall be >= [1400] lb.

WOG STS 3.6-54 Rev 1, 04/07/95



Ice Bed gce Condenser)
3.6.15

SURVEILLANCERE UIREMENTS continued

SURVEILLANCE FREQUENCY

SR 3.6.15.4 Verify, by visual inspection, accumulation
of ice or &ost on structural members
comprising Qow channels through the ice
condenser is <= [0.38] inch thick.

9 months

SR 3.6.15.5 Verify by chemical analyses ofat least
nine representative samples of stored ice:
a. Boron concentration is >= [1800] ppm;

and

18 months

b. pH is >= [9.0] and <= [9.5].

SR 3.6.15.6 Visually inspect, for detrimental
structural wear, cracks, corrosion, or
other damage, two ice baskets from each
azimuthal group ofbays. See SR 3.6.15.3.

I

40 months
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Ice Bed (ice Condenser)

B 3.6.15

SURVEILLANCE
REQUIREMENTS

SR 3.6.15.1 (continued)

temperature condition. This SR may be satisfied by use ofthe Ice Bed Temperature
Monitoring System.

SR 3.6.15.2

The weighing program is designed to obtain a representative sample ofthe ice baskets.
The representative sample shall include 6 baskets &om each of the 24 ice condenser bays

'nd

shall consist ofone basket &om radial rows 1, 2, 4, 6, 8, and 9. Ifno%asket &om a

designated row can be obtained for weighing, a basket &om the same row ofan adjacent
bay shall be weighed. The selection criteria and methodology for the weighing of 144 ice
condenser baskets was documented in two SERs issued for the licensing of the D. C.
Cook Nuclear Facility. The first SER, issued as Supplement 5 of the original D. C. Cook
SER on January 16, 1976 (Letter N76007), addressed the weighing of96 ice baskets and
defined the statistical methods for analyzing the data. The second SER was issued as
letter N77016 on February 16, 1977 and addressed the reasons for increasing the sample
size to 144 ice baskets.

The rows chosen include the rows nearest the inside and outside walls ofthe ice
condenser (rows.l and 2, and 8 and 9, respectively), where heat transfer into the ice
condenser is most likely to influence sublimation. Verifying the total weight of ice
ensures that there is adequate ice to absorb the required amount ofenergy to mitigate the
DBAs,

The total ice weight defined in this SR is the minimum required ice weight for the
beginning ofan operating cycle. A sublimation allowance has been provided to ensure
sufficient ice is available at the end of the operating cycle foi the ice condenser to
perform its intended design function.

This SR has been modified by a note that indicates ifone or more baskets are found to
contain < [1400] lb of ice, a representative sample of20 additional baskets from the same

bay shall be weighed and that the average weight of ice in the baskets weighed in the
specified bay (the discrepant basket(s), the remaining originally selected baskets, and the

20 additional baskets) shall be 2 [1400] lb at a [95]% confidence level. Weighing 20
additional baskets &om the same bay in the event a Surveillance reveals that one or more
baskets contains < [1400] lb ensures that'no local zone exists that is grossly deficient in
ice. Such a zone could experience early melt out during a DBA transient, creating a path
for steam to pass through the ice bed without being condensed. The Frequency of 18

months was based on ice storage tests and the allowance built into the required ice mass

over and above the mass assumed in the safety analyses. The average weight figure of
[1400] lbs of ice per basket contains either a conservative allowance for ice loss through
sublimation which has been determined by plant specific analysis or a defined [15] lo

allowance which is a factor of [15] higher than assumed for the ice condenser design.
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The minimum weight figure of ';2,721,600] lbs of ice also contains an additional [1] %
conservative allowance to account for systematic error in weighing instruments. In the

'vent that observed sublimation rates are equal to or lower than design predictions after
three years ofoperation, the minimum ice basket weights may be adjusted downward.
Operating experience has verified that, with the 18 month Frequency, the weight
requirements are maintained with no significant degradation between surveillances

WOG B 3.6-156
continued

Rev 1, 04/07/95.
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Ice Bed gce Condenser)

B 3.6.15

SURVEILLANCE SR 3.6.15.3
REQUIREMENTS

(Continued) This SR ens ures that the azimuthal distribution of ice is reasonably uniform, by verifying
that the average ice weight in each of three azimuthal groups of ice condenser bays is
within the limit. The Frequency of 18 months was based on ice storage tests and the
allowance built into the required ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that, with the 18 month Frequency, the
weight requirements are maintained with no significant degradation between
surveillances.

SR 3.6.15.4

Tliis SR ensures that the flowchannels through the ice condenser have not accumulated
an excessive amount of ice or frost blockage. The visual inspection must be made for
two or more flow channels per ice condenser bay and must include the following specific
locations along the flow channel:

Past the lower inlet plenum support structures and turning vanes;

b. Betweeri ice baskets;

c. Past lattice &ames;

d. Through the intermediate floor grating; and

e. Through the top deck floor grating.

The allowable f0.38] inch thick buildup of frost or ice is based on the analysis of
containment response to a DBA with partial blockage of the ice condenser flowpassages.

Ifa flow channel in a given bay is found to have an accumulation of frost or ice ) [0.38]
inch thick, a representative sample of20 additional flow channels from the same bay
must be visually inspected.

Ifthese additional flow channels are all found to be acceptable, the discrepant flow
channel may be considered single, unique, and acceptable deficiency. More than one

discrepant flowchannel in a bay is not acceptable, however. These requirements are

based on the sensitivity of the partial blockage analysis to additional blockage. The

WOG B 3.6-157
continued
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3.6 CONTAINMENTSYSTEMS

3.6.15 Ice Bed gce Condenser)

P(rc"33m

Ice Bed gce Condenser)
B 3.6.15

LCO 3.6.15 The ice bed shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Ice bed inoperable.

B. Required Action and ~

associated Completion
Time not met.

A.1 Restore ice bed to
OPERABLE status.

B.1 Be in MODE 3.

48 hours

6 hours

B.2 Be in MODE 5. 36 hours

SURVEILLANCERE UIREMENTS

SURVEILLANCE

SR 3.6.15.1 Verify maximum ice bed temperature is
(= [27]oF.

FREQUENCY

12 hours

(continued)
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Industry/TSTF Standard Technical Specification Change Traveler
Ice bed flow channel blockage surveillance requirement

Classification: 3) Improve Specifications

NUREGs Affected: t 1430 ~ 1431 1432 ! 1433
1

t 1434

TSTF-336

Description:

The proposed change would revise the Ice Bed Technical Specifications (TS) and associated TS Bases in surveillance
requLrement (SR) 3.6.15.4.

The proposed change replaces the current visual inspection requirement that uses a 0.38 inch ice/frost buildup criteria.
The proposed change is a visual surveillance program that provides at least 95 percent confidence level that flow
blockage does not exceed the 15 percent blockage of the total flow area assumed in the accident analyses. Whereas, the
0.38 inch program required inspection of as few as two fiow channels per ice condenser bay, the new program will
require at least 54 (33 percent) of the 162 flow channels per bay to be inspected.

The proposed change revises SR 3.6.15.4 &equency interval &om 9 months to 18 months for fiow passage inspection of
the ice condenser. The surveillance is intended to be performed followingoutage maintenance as an as left surveillance.

This change also proposes to revise the applicability &om "flowchannels through the ice condenser" to "fiowchannels
through the ice bed".'A proposed revision to the TS Bases clarifies which structures are to b inspected. The revision
limits the structures to be inspected to only include "between ice baskets" and "past lanice frames and wall panels". The
TS Bases revision also is expanded to explain why other structures within the ice condenser are not inspected per the SR.

The proposal deletes the word "frost" &om the SR. The Westinghouse bases for frost and ice as it applies to the SR have
been added to the TS Bases to explain why &ost is not an impediment to air/steam flow through the ice condenser.

Justification:

Recent industry events prompted the WOG Ice Condenser Mini-Group (ICMG) to review ice condenser technical
specifications to identify enhancements that would provide direct correlation to design bases accident (DBA)analyses.
DBA analyses demonstrate that design limits for pressurization of lower containment subcomparunents and the steel
containment vessel willnot be exceeded with 15 percent blockage of the ice bed flow channels. Review ofSR 3.6.15.4
determined that the 0.38 inch ice/&ost buildup criteria does not adequately provide for the full intent of the surveillance.
Through discussions with Westinghouse, the ICMG has determined that there is no direct correlation between the
existing standard TS 0.38 inch criteria for ice/frost accumulation on flow area structural members and the percentage of
overall fiow blockage assumed in the plant analyses. However, the proposed change provides an acceptance criteria of

15 percent blockage, which is directly related to this functional requirement.

Frost, as recognized by Westinghouse, is not an impediment to steam and air flow. The Westinghouse definitions for
&ost and ice have been added to the Bases ofSR 3.6.15.4, and frost specifically excluded as flow channel blockage to
preclude potential declarations of inoperability due to frost rather than ice.

Ice Condenser operability is assured by numerous means during operations. The ice bed temperature is monitored at
least once every twelve hours to ensure temperatures are less than or equal to 27 F. This is accomplished in a
conservative manner by reviewing numerous points throughout the ice condenser to ensure all points are less than or
equal to 27 F. In addition to the surveillance requirements, there are alarms in the control room that willindicate to the
operator ifany ofthe points being recorded reach 27 F. Also, weekly operator tours require the operators to walkdown
the re&igeration system to evaluate its ability to function. This includes walking down the chillers, air handling units,
and glycol pumps to ensure that they are in proper working order. The tours also require the operators to inspect the
intermediate deck doors to ensure they are not frozen shut. This helps to ensure that no abnormal degradation of the ice
condenser is occurring due to condensation or frozen drain lines in localized areas.

Ice Condenser operability is demonstrated by the performance ofvarious procedures. procedures verify the ice bed i»n

Traveler Rev. 2. Copyright (C) 199g, Excel Services Corporation. Use by Excel Services associates, utilityclients. and the U.S. Nuclear
Regulatory Commission is granted. Allother use without written permission is prohibited.
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good physical condition. Procedures also validate assumptions used in the accident analysis. The flowpassage

inspection is performed to ensure the absence ofabnormal ice bed degradation as would be indicated ifaccumulations

exceed the SR acceptance criteria

The request to increase the surveillance interval &om nine months to eighteen months would require the performance of
such ice bed monitoring during refueling outages. ICMG members believe that industry improvements in ice bed

inspection results, due to modified maintenance techniques that have been implemented, provide adequate assurance that

the ice condenser can meet and even exceed its design function without performing the surveillance on a nine month

&equency.

Examples ofOperating Experience and Industry concerted improvements:
> Improved control ofdoors during maintenance including appropriate penetiations for hoses to minimize ice condenser

heat and humidity gains.
>Improved management ofwall and fioor de&ost cycles (ifused, occurs only during outages).
>Improved preventative maintenance programs on Ice Condenser cooling systems.
> Increased priority on repair of Ice Condenser cooling systems.
> Improved training and procedures for emptying and refillingofbaskets, and subsequent clean up.
> Improved training and procedures for flow passage surveillances.
> Proposed increase in minimum sample size requirement for flow passage surveillance.
> Proposed surveillance acceptance criterion that effectively aligns with DBA analysis for operability determination.

Improved control ofmaintenance has limited those activities with the potential for significant fiow channel blockage to

during refueling outages. Verifying an ice bed is left with less than or equal to 15 % flow channel blockage at the

conclusion ofa refueling outage assures the ice bed willremain in an acceptable condition for the duration of the

operating cycle. During the operating cycle, an expected amount of ice sublimates and reforms as &ost on the colder
surfaces in the Ice Condenser. However, frost does not degrade flow channel flow area. Therefore, flow channel

blockage surveillance should only be required at the conclusion ofscheduled refueling outages. The surveillance will
'ffectivelydemonstrate operability for an allowed 18 month surveillance period.

Industry Contact: Buschbaum, Denny

NRC Contact: Giardina, Bob

(254) 897-5851

301-3 14-3152

dbuschb 1tuelectric.corn

lbb 1nrc.gov
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Attachment 1

Technical Specification 3.6.15
No Significant Hazards Consideration



NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

[UtilityName] has concluded that operation of [Plant Name]
Unit [X], in accordance with the proposed change to the
technical specifications [or operating license(s)], does not
involve a significant hazards consideration. [Utility
Name]'s conclusion is based on its evaluation, in accordance
with 10 CFR 50.91(a)(1), of the three standards set forth in
10 CFR 50. 92 (c) .

A. The ro osed amendment does not involve a 'si ificant
increase in the robabil'it or conse ences of an accident
reviousl evaluated.

Neither the TS amendment nor the TS Bases change can
increase the probability of occurrence of any analyzed
accident because they are not the result or cause of any
physical modification to ice condenser structures. For the
current design of the ice condenser, there is no
correlation between any credible failure of it and the
initiation of any previously analyzed event.

Regarding the consequences of analyzed accidents, the ice
condenser is an engineered safety feature designed, in
part, to limit the containment sub-compartment and steel
containment vessel pressures immediately following the
initiation of a LOCA or HELB. Conservative sub-compartment
pressure analysis shows this criteria will be met if the
reduction in the flow area per bay provided for ice
condenser air/steam flow channels is less than or equal to
15 percent, or if the total flow area blocked within each
lumped analysis section is less than or equal to the 15
percent assumed in the safety analysis. The present 0.38
inch frost/ice buildup surveillance criteria .only addresses
the acceptability of any given flow .channel, and has no
direct correlation between flow channels exceeding this
criteria and percent of total flow channel blockage. In
fact, it was never the intent of the current SR to make
such a correlation. If problems were encountered in
meeting the 0.38 inch criteria, it was expected that
additional inspection and-analysis, such as provided in the
proposed amendment, would be performed to make such a
determination. Thus, the proposed amendment for flow
blockage determination provides the necessary assurance
that flow channel requirements are met without additional
evaluations, and thus will not increase the consequences of
a LOCA or HELB.

The proposed amendment also revises the surveillance
frequency from every 9 months to every 18 months such thatit will coincide with refueling outages. The elimination



of the mid-cycle surveillance does not significantly
increase the cons'equence of an accident previously
evaluated. Improv'ed control of maintenance has limited
those activities with the potential for significant flow
channel blockage to during refueling outages. Verifying an
ice bed is left with less than or equal to 15 % flow
channel blockage at the conclusion of a refueling outage
assures the ice bed will remain in an acceptable condition
for the duration of the operating cycle. During the
operating cycle, a certain amount of ice sublimates and
reforms as frost on the colder surfaces in the Ice
Condenser. However, frost does not degrade flow channel
flow area. The surveillance will effectively demonstrate
operability for an allowed 18 month surveillance period.
Therefore, increasing the surveillance frequency does not
affect the Ice Condenser operation or accident response.
Limiting ice bed flow channel blockage to less than or
equal to 15 0 ensures operation is consistent with the
assumptions of the design basis accident (DBA) analyses.
Therefore, the proposed amendment will not increase the
consequences of any accident previously evaluated.

The ro osed amendment does not create the ossibilit of a
new or different 'kind of accident from an accident
reviousl evaluated.

For such a possibility to exist, there would have to be
either a physical change to the ice condenser, or some
change in how it is operated or physically maintained.
None of the above is true for the proposed TS amendment and
TS Bases change. There is no change to the existing design
requirements or inputs/results of any accident analysis
calculations.

The ro osed amendment does not involve a si ificant
reduction in a mar in of safet

Design Basis Accident analyses have shown that with 85

percent of the total flow area available (uniformly
distributed), the ice condenser will perform its intended
function. Thus, the safety limit for ice condenser
operability is a maximum 15 percent blockage of flow
channels. SR 3.6.15.4 currently uses a specific value of
0.38 inch buildup to determine if unacceptable frost/ice
blockage exists in the ice condenser. However, this
specific value does not have a direct correlation to the
safety limit for blockage of ice condenser flow area. The

proposed TS amendment requires more extensive visual
inspection (33 percent of the flow area/bay) than is
currently described (2 flow channels/bay) in the TS Bases
for SR 3.6.15.4, thus providing greater reliability and a
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direct relationship to the analytical safety limits.
Changing the TS to implement a surveillance program that is
more reli'able and uses acceptance criteria of less than or
equal to 15 percent flow blockage, as allowed by the TMD
analysis, will not reduce the margin of safety of any TS.

The proposed amendment also revises the surveillance
frequency from every 9 months to every 18 months such thatit will coincide with refueling outages. Verifying an ice
bed is left with less than or equal to 15 % flow channel
blockage at the conclusion of a refueling outage assures
the ice bed will remain in an acceptable condition for the
duration of the operating cycle. During the operating
cycle, a certain amount of ice sublimates and reforms asfrost on the colder surfaces in the Ice Condenser.
However, frost has been determined to not degrade flow
channel flow area. Thus, design limits for the continued
safe function of containment sub-compartment walls and the
steel containment vessel are not exceeded due to this
change.

ENVZRONMENTAL ZMPACT CONS ZDERATZON

The proposed change does not involve a significant hazards
consideration, a significant change in the types of orsignificant increase in the amounts of any effluents that
may be released offsite, or a significant increase in
individual or cumulative occupational radiation exposure.
Therefore, the proposed change meets the eligibilitycriteria for categorical exclusion set forth in 10 CFR
51.22(c) (9) . Therefore, pursuant to 10 CFR 51.22(b), an
environmental assessment of the proposed change is not
required.
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Ice Bed gce Condenser)
3.6.15

SURVEILLANCERE UIREMENTS continued

SURVEILLANCE 'FREQUENCY

SR 3.6.15.2 Verify total weight ofstored ice is
~ [2,721,600] lb by:

9 months

Weighing a representative sample of
~ 144 ice baskets and verifying each
basket contains ~ [1400) Ib of ice;
and

b. Calculating total weight ofstored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.15.2.a.

R 3.6.15.3 Verify azimuthal distribution of ice at a
95% confidence level by subdividing
weights, as determined by SR 3.6.15.2.a,
into the following groups:

9 months

L Group 1-bays 1 through 8;

b. Group 2-bays 9 through 16; and

c. Group 3-bays 17 through 24.

The average ice weight ot'ne sample
baskets in each group from radial rows 1,
2, 4, 6, 8, and 9 shall be ~ [1400] lb.

SR 3.6.15.4 Veri sual inspection, accumulation
of ic on structural members
corn risin ann sti:r u hthe ice

X ones

18

ed is ( 15 percent blockage of
he total flow are~,

WOG STS 3.6-54



Insert A
The ice baskets contain the ice within the ice condenser. The ice bed is considered to consist
of the total volume from the bottom elevation of the ice baskets to the top elevation of the ice
baskets. The ice baskets position the ice within the ice bed in an arrangement to promote heat
transfer from steam to ice.

Insert B
This SR ensures that the flow channels through the ice bed have not accumulated ice
blockage that exceeds 15 percent of the total flow area through the ice bed region. The
allowable 15 percent buildup of ice is based on the analysis of the su~mpartment response
to a design basis LOCA with partial blockage of the ice condenser flow channels, The
analysis did not perform detailed flow area modeling, but lumped the ice condenser bays into
six sections ranging from 2.75 bays to 6.5 bays. Individual bays are acceptable with greater
than 15 percent blockage, as long as 15 percent blockage is not exceeded for any analysis
section.

To provide a 95 percent confidence that flow blockage does not exceed the allowed 15
percent, the visual inspection must be made for at feast 54 (33 percent) of the 162 flow
channels per ice condenser bay. The visual inspection of the ice bed flow channels is to
inspect the flow area, by looking down from the top of the ice bed, and where view is
achievable up from the bottom of the ice bed. Flow channels to be inspected are determined
by random sample. As the most restrictive ice bed fiow passage is found at a lattice frame
elevation, the 15 percent blockage criteria only applies to "fiow channels" that comprise the
area:

a. between ice baskets, and
b. past lattice frames and wall panels.

Due to a significantly larger flow area in the regions of the upper deck grating and the lower
inlet plenum support structures and turning vanes, a gross buildup of ice on these structures
would be required to degrade air and steam flow. Therefore, these structures are excluded
as part of a flow channel for application of the 15 percent blockage criteria. Industry
experience has shown that removal of ice from the excluded structures during the refueling
outage is sufficient to ensure they remain operable throughout the operating cycle. Removal
of any gross 'ice buildup on the excluded structures is performed following outage
maintenance activities.

Operating experience has demonstrated that the ice bed is the region that is the most flow
restrictive, due to the normal presence of ice accumulation on lattice frames and wall panels.
The flow area through the ice basket support platform is not a more restrictive flow area
because it is easily accessible from the lower plenum and is maintained clear of ice
accumulation. There is no mechanistically credible method for ice to accumulate on the ice
basket support platform during plant operation. Plant and industry experience has shown that
the vertical flow area through the ice basket support platform remains clear of ice
accumulation that could produce blockage. Normally only a glaze may develop or exist on the
ice basket support platform which is not significant to blockage of flow area. Additionally,
outage maintenance practices provide measures to clear the ice basket support platform
following maintenance activities of any accumulation of ice that could block flow areas.

Frost buildup or loose ice is not to be considered as flow channel blockage, whereas attached
ice is considered blockage of a flow channel. Frost is the solid form of water that is loosely
adherent, and can be brushed offwith the open hand.



Ice Bed (Ice

Condenser)

B 3.6.15

B 3.6 CONTAINMENTSYSTEMS

B 3.6.15 Ice Bed (lce Condenser) ADD
1944

BASES

BACKGROUND The ice bed consists of ove,721,60 Ib of ice stored in baskets within the
ice condenser. Its primary purpose is to provide a large heat sink in the event

- of a release of energy from a Design Basis Accident (DBA) in containment.
The ice would absorb energy and limit containment peak pressure and
temperature during the accident transient. Limiting the pressure and
temperature reduces the release of fission product radioactivity from
containment to the environment in the event of a DBA.

The ice condenser is an annular compartment encfosing approximately 300o of
the perimeter of the upper containment compartment, but penetrating the
operating deck so that a portion extends into the lower containment
compartment. The lower portion has a series of hinged doors exposed to the
atmosphere of the lower containment compartment, which, for normal unit
operation, are designed to remain closed. At the top of the ice condenser is
another set of doors exposed to the atmosphere of the upper compartment,
which also remain closed during normal unit operation. Intermediate deck
doors, located below the top deck doors, form the floor of a plenum at the
upper part of the ice condenser. These doors also remain closed during
normal unit operation. The upper plenum area is used to facilitate surveillance
and maintenance of the ice bed.

nsert A
This arrangement en ances the ice

condenser's primary function of condensing steam and absorbing heat energy
released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors (located below the
operating deck) open due to the pressure rise in the lower compartment. This
allows air and steam to fiow from the lower compartment into the ice
condenser. The resulting pressure increase within the ice condenser causes
the intermediate deck doors and the top deck doors to open, which allows the
air to flow out of the ice condenser into the upper compartment. Steam
condensation within the ice condenser limits the pressure and temperature
buildup in

(continued)
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Ice Bed (Ice Condenser)
B 3.6.15

BASES

SURVEILLANCE SR 3.6.15.3
REQUIREMENTS(continued) This SR ensures that the azimuthal distribution of ice is reasonably uniform,

by verifying that the average ice weight in each of three azimuthal groups of
ice condenser bays is within the limit. The Frequency of 9 months was
based on ice storage tests and the allowance built into the required ice
mass over and above the mass assumed in the safety analyses. Operating
experience has verNed that, with the 9 month Frequency, the weight
requirements are maintained with no significant degradation between
surveillances.

SR 3.6.15.4

nsert B

continued)
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Ice Bed (Ice Condenser)
B 3.6.15

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.15.4 (continued)

SR 3.6.15.5

Verifying the chemical composition of the stored ice ensures that the stored
ice has a boron concentration of at least [1800] ppm as sodium tetraborate
and a high pH, p [9.0] and g [9.5], in order to meet the requirement for
borated water when the melted ice is used in the ECCS recirculation mode
of operation. Sodium tetraborate has been proven effective in maintaining
the boron content for long storage periods, and it also enhances the ability
of the solution to remove and retain fission product iodine. The high pH is

required to enhance the effectiveness of the ice and the melted ice in
removing iodine from the containment atmosphere. This pH range also
minimizes the occurrence of chloride and caustic stress corrosion on
mechanical systems and components exposed to ECCS and Containment
Spray System fluids in the recirculation mode of operation. The Frequency
of [18] months was developed considering these facts

a. Long ice storage tests have determined that the chemical composition
of the stored ice is extremely stable.

b. Operating experience has demonstrated that meeting the boron
concentration and pH requirements has never been a problem; and

c. Someone would have to enter the containment to take the sample,
and, ifthe unit is at power, that person would receive a radiation
dose.

SR 3.6.15.6

This SR ensures that a representative sampling of ice baskets, which are

relatively thin walled, perforated cylinders, have not been degraded by
wear, cracks, corrosion, or other damage. Each ice basket must be raised

at least 12 feet for this inspection. The Frequency of

(continued)
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Ice Bed gce Condenser)
3.6.15

SURVEILLANCERE UIRElvKNTS continued

SURVEILLANCE FREQUENCY
'R

3.6.15.2 Verify total weight ofstored ice is
~ [2,721,600] Ib by:

9 months

ao Weighing a representative sample of
~ 144 ice baskets and verifying each
basket contains > [1400] lb of ice;
aild

b. Calculating total weight ofstored
ice, at a 95% confidence level, using
all ice basket weights determined in
SR 3.6.15.2.a.

R 3.6.15.3 Verify azimuthal distribution of ice at a
95% confidence level by subdividing
weights, as determined by SR 3.6.15.2.a,
into the following groups:

'months

a. Group 1-bays 1 through 8;

b. Group 2-bays 9 through 16; and

c. Group 3-bays 17 through 24.

The average ice weight of the sample
baskets in each group from radial rows 1,

2, 4, 6, 8, and 9 shall be p [1400] lb.

SR 3.6.15.4 Verify, by visual inspection, accumulation
of ice on structural members comprising
flowchannels through the ice bed is z 15

percent blockage of the total flow area.

18 months

WOG STS 3.6-54
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Ice Bed (ice Condenser)

B 3.6.15'

3.6 CONTAINMENTSYSTEMS

B 3.6.15 lce Bed (Ice Condenser)

BASES

BACKGROUND
U

The ice bed consists of over [2,721,600] Ib of ice stored in 1944 baskets within the
ice condenser. Its primary purpose is to provide a large heat sink in the event of a
release of energy from a Design Basis Accident (DBA) in containment. The ice
would absorb energy and limitcontainment peak pressure and temperature during
the accident transient. Limiting the pressure and temperature reduces the release of
fission product radioactivity from containment to the environment in the event of a
DBA.

The ice condenser is an annular compartment enclosing approximately 300o of the
perimeter of the upper containment compartment, but penetrating the operating deck
so that a portion extends into the lower containment compartment. The lower
portion has a series of hinged doors exposed to the atmosphere of the lower
containment compartment, which, for normal unit operation, are designed to remain
closed. At the top of the ice condenser is another set of doors exposed to the
atmosphere of the upper compartment, which also remain closed during normal unit
operation.. Intermediate deck doors, located below. the top deck doors, form the fioor
of a plenum at the upper part of the ice condenser. These doors also remain closed
during normal unit operation. The upper plenum area is used to facilitate
surveillance and maintenance of the ice bed.

l

The ice baskets contain the ice within the ice condenser. The ice bed is considered
to consist of the total volume from the bottom elevation ef the ice baskets to the
top elevation of the ice baskets. The ice baskets position the ice within the ice bed
in an arrangement to promote heat trains'. r from steam to ice. This arrangement
enhances the ice condenser's primary function of condensing steam and absorbing
heat energy released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors (located below the operating
deck) open due to the pressure rise in the lower compartment. This allows air and
steam to flow from the lower compartment into the ice condenser. The resulting
pressure increase within the ice condenser causes the intermediate deck doors and
the top deck doors to open, which allows the air to flow out of the ice condenser into
the upper compartment. Steam condensation within the ice condenser limits the
pressure and temperature buildup in

(continued)
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Ice Bed (Ice Condenser)
B 3.6.15

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.6.15.4 (continued)

throughout the operating cycle. Removal of any gross ice buildup on the
excluded structures is performed following outage maintenance activities.

Operating experience has demonstrated that the ice bed is the region
that is the most flow restrictive, due to the normal presence of ice
accumulation on lattice frames and wall panels. The flow area through
the ice basket support platform is not a more restrictive flow area
because it is easily accessible from the lower plenum and is maintained
clear of ice accumulation. There is no mechanistically credible method
for ice to accumulate on the ice basket support platform during plant
operation. Plant and industry experience has shown that the vertical flow
area through the ice basket support platform remains clear of ice
accumulation that could produce blockage. Normally only a glaze may
develop or exist on the ice basket support platform which is not significant
to blockage of flow area. Additionally, outage maintenance practices
provide measures to clear the ice basket support platform following
maintenance activities of any accumulation of ice that could block flow
areas.

Frost buildup or loose ice is not to be considered as flow channel
blockage, whereas attached ice is considered blockage of a flow channel.
Frost is the solid form of water that is loosely adherent, and can be
brushed offwith the open hand.

SR 3.6.15.5

Verifying the chemical composition of the stored ice ensures that the stored
ice has a boron concentration of at least [1800] ppm as sodium tetraborate
and a high pH, p [9.0] and g [9.5], in order to meet the requirement for
borated water when the melted ice is used in the ECCS recirculation mode
of operation. Sodium tetraborate has been proven effective in maintaining
the boron content for long storage periods, and it also enhances the ability
of the solution to remove and retain fission product iodine. The high pH is
required to enhance the effectiveness of the ice and the melted ice in
removing iodine from the containment atmosphere. This pH range also
minimizes the occurrence of chloride and caustic stress corrosion on
mechanical systems and components exposed to ECCS and Containment

(continued)
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Tennessee Valley Authority
SEQUOYAH NUCLEAR PLANT
WATTS BAR NUCLEAR PLANT

CC:

Mr. J. A. Scalice
Chief Nuclear Officer and
Executive Vice President

Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, Tennessee 37402-2801

Mr. Karl W. Singer, Senior Vice President
Nuclear Operations
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Jack A. Bailey, Vice President
Engineering & Technical Services
Tennessee Valley Authority
6A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Richard T. Purcell, Site Vice President
Watts Bar Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Spring City, TN 37381

Mr. Masoud Bajestani
Site Vice President
Sequoyah Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Soddy Daisy, TN 37379

General Counsel
Tennessee Valley Authority
ET 10H
400 West Summit Hill Drive
Knoxville, TN 37902

Mr. N. C. Kazanas, General Manager
Nuclear Assurance
Tennessee Valley Authority
5M Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Mark J. Burzynski, Manager
Nuclear Licensing
Tennessee Valley Authority
4X Blue Ridge
1101 Market Street
Chattanooga, TN 37402-2801

Mr. Pedro Salas, Manager
Licensing and Industry Affairs
Sequoyah Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Soddy Daisy, TN 37379

Mr. D. L. Koehl, Plant Manager
Sequoyah Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Soddy Daisy, TN 37379

Senior Resident Inspector
Sequoyah Nuclear Plant
U.S. Nuclear Regulatory Commission
2600 Igou Ferry Road
Soddy Daisy, TN 37379

County Executive
Hamilton County Courthouse
Chattanooga, TN 37402-2801

Mr. Paul L. Pace, Manager
Licensing and Industry Affairs
Watts Bar Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Spring City, TN 37381

Mr. William R. Lagergren, Plant Manager
Watts Bar Nuclear Plant
Tennessee Valley Authority
P.O. Box 2000
Spring City, TN 37381
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Tennessee Valley Authority
. ~

SEQUOYAH NUCLEAR PLANT
WATTS BAR NUCLEAR PLANT

cc:
Senior Resident Inspector
Watts Bar Nuclear Plant
U.S. Nuclear Regulatory Commission
1260 Nuclear Plant Road
Spring City, TN 37381

County Executive
Rhea County Courthouse
Dayton, TN 37321

County Executive
Meigs County Courthouse
Decatur, TN 37322

Mr. Michael H. Mobley, Director
TN Dept. of Environment & Conservation
Division of Radiological Health
3rd Floor, L and C Annex
401 Church Street
Nashville, TN 37243-1532



McGuire Nuclear Station

CC:

Ms. Lisa F. Vaughn
Legal Department (PBO5E)
Duke Energy Corporation
422 South Church Street
Charlotte, North Carolina 28201-1006

County Manager of
Mecktenburg County

720 East Fourth Street
Charlotte, North Carolina 28202

Michael T. Cash
Regulatory Compliance Manager
Duke Energy Corporation
McGuire Nuclear Site
12700 Hagers Ferry Road
Huntersville, North Carolina 28078

J. Michael McGarry, III, Esquire
Winston and Strawn
1400 L Street, NW.
Washington, DC 20005

Senior Resident Inspector
c/o U.S. Nuclear Regulatory Commission
12700 Hagers Ferry Road
Huntersville, North Carolina 28078

Dr. John M. Barry
Mecklenberg County
Department of Environmental

Protection
700 N. Tryon Street
Charlotte, North Carolina 28202

Mr. Steven P. Shaver
Senior Sales Engineer
Westinghouse Electric Company
5929 Carnegie Blvd.
Suite 500
Charlotte, North Carolina 28209

Ms. Karen E. Long
Assistant Attorney General
North Carolina Department of
Justice

P. O. Box 629
Raleigh, North Carolina 27602

L. A. Keller
Manager - Nuclear Regulatory

Licensing
Duke Energy Corporation
526 South Church Street
Charlotte, North Carolina 28201-1006

Elaine Wathen, Lead REP Planner
Division of Emergency Management
116 West Jones Street
Raleigh, North Carolina 27603-1335

Mr. Richard M. Fry, Director
Division of Radiation Protection
North Carolina Department of

Environment, Health and Natural
Resources

3825 Barrett Drive
Raleigh, North Carolina 27609-7721

Mr. T. Richard Puryear
Owners Group (NCEMC)
Duke Energy Corporation
4800 Concord Road
York', South Carolina 29745

Mr. H. B. Barron
Vice President, McGuire Site
Duke Energy Corporation
12700 Hagers Ferry Road
Huntersville, NC 28078-8985
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Catawba Nuclear Station

CC:

Mr. Gary Gilbert
Regulatory Compliance Manager
Duke Energy Corporation
4800 Concord Road
York, South Carolina 29745

Ms. Lisa F. Vaughn
Legal Department (PB05E)
Duke Energy Corporation
422 South Church Street
Charlotte, North Carolina 28201-1006

Anne Cottington, Esquire
Winston and Strawn
1400 L Street, NW
Washington, DC 20005

North Carolina Municipal Power
Agency Number 1

1427 Meadowwood Boulevard
P. O. Box 29513
Raleigh, North Carolina 27626

County Manager of York County
York County Courthouse
York, South Carolina 29745

Piedmont Municipal Power Agency
121 Village Drive
Greer, South Carolina 29651

Ms. Karen E. Long
Assistant Attorney General
North Carolina Department of Justice
P. O. Box 629
Raleigh, North Carolina 27602

Elaine Wathen, Lead REP Planner
Division of Emergency Management
116 West Jones Street
Raleigh, North Carolina 27603-1335

North Carolina Electric Membershi'p
Corporation

P. O. Box 27306
Raleigh, North Carolina 27611

Senior Resident Inspector
U.S. Nuclear Regulatory Commission
4830 Concord Road
York, South Carolina 29745

Virgil R. Autry, Director
Division of Radioactive Waste Management
Bureau of Land and Waste Management
Department of Health and Environmental

Control
2600 Bull Street
Columbia, South Carolina 29201-1708

L. A. Keller
Manager- Nuclear Regulatory

Licensing
Duke Energy Corporation
526 South Church Street
Charlotte, North Carolina 28201-1006

Saluda River Electric
P. O. Box 929
Laurens, South Carolina 29360

Mr. Steven P. Shaver
Senior Sales Engineer
Westinghouse Electric Company
5929 Carnegie Blvd.
Suite 500
Charlotte, North Carolina 28209

Mr. G. R. Peterson
Site Vice President
Catawba Nuclear Station
Duke Energy ~',orooration
4800 Concord Road
York, South Carolina 29745-9635
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Catawba Nuclear Station

CC:

Mr. T. Richard Puryear
Owners Group (NCEMC)
Duke Energy Corporation
4800 Concord Road
York, South Carolina 29745

Richard M. Fry, Director
Division of Radiation Protection
North Carolina Department of

Environment, Health, and
Natural Resources

3825 Barrett Drive
Raleigh, North Carolina 27609-7721



CC:

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
801 Warrenville Road
Lisle, IL 60532-4351

Attorney General
Department of Attorney General
525 West Ottawa Street
Lansing, Ml 48913

Township Supervisor
Lake Township Hall
P.O. Box 818
Bridgman, Ml 49106

U.S. Nuclear Regulatory Commission
Resident Inspector's Office
7700 Red Arrow Highway
Stevensville, Ml 49127

Jeremy J. Euto, Esquire
Indiana Michigan Power Company
Nuclear Generation Group
500 Circle Drive
Buchanan, Ml 49107

Mayor, City of Bridgman
P.O. Box 366
Bridgman, MI 49106

Special Assistant to the Governor
Room 1 - State Capitoi
Lansing, Ml 48909

Donald C. Cook Nuclear Plant
Units 1 and 2

Drinking Water and Radiological
Protection Division
Michigan Department of
Environmental Quality
3423 N. Martin Luther King Jr Blvd
P.O. Box 30630 CPH Mailroom
Lansing, Ml 48909-8130

Gordon Arent
Director, Regulatory Affairs
Indiana Michigan Power Company
Nuclear Generation Group
500 Circle Drive
Buchanan, Ml 49107

David A. Lochbaum
Union of Concerned Scientists
1616 P Street NW, Suite 310
Washington, DC 20036-1495

A. Christopher Bakken, Site Vice President
Indiana Michigan Power Company
Nuclear Generation Group
One Cook Place
Bridgman, Ml 49106

Michael W. Rencheck
Vice President, Nuclear Engineering
Indiana Michigan Power Company
Nuclear Generation Group
500 Circle Drive
Buchanan, Ml 49107

Mr. Robert P. Powers, Vice President
Indiana Michigan Power Company
Nuclear Generation Group
500 Circle Drive
Buchanan, MI 49107
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