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Carolina Power & Light Company W. Seymour 
ATTN: Mr. J. A. Jones Schemel 

Executive Vice President R. Woodruff (2) 
336 Fayetteville Street S. Teets 
Raleigh, North Carolina 27602 S. Kari 

V. Stello 

Gentlemen: J. Hendrie 

Locc~eoR 
Because of the lack of adequate reserve power generating capability 
in the area served by Carolina Power & Light Company and their 
neighboring utilities, you requested by letters dated June 20 and 
July 6, 1973, authority to operate Unit No. 2 at the H. B. Robinson 
Steam Electric Plant at levels up to 100% of full power in lieu of 
the present maximum authorized level of 94.8% of full power.  

As discussed with members of your staff, certain changes to your 
proposed conditions for operation at levels up to 100% of full power 
are necessary to meet our regulatory requirements. These revised 
conditions are enclosed. We conclude that adherence to these con
ditions will provide reasonable assurance in the event of a loss-of
coolant accident that the temperature of fuel clad in Regions 2 and 3 
would not exceed 1800*F and in Region 4 would not exceed 23000F.  

Operation of the Unit No. 2 in the manner described and at power 
levels up to and including 100% of licensed power will allow an adequate 
margin of safety. Operation in this manner is authorized thru the 
predicted peak summer demand for power.  

Sincerely, 

O4ginal sigaed by* 
Roger S. Boyd 

A. Giambusso 
Deputy Director for 
Reactor Projects 

Directorate of Licensing 

Enclosure 
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INTERIM CONDITIONS FOR OPERATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

1. The operational mode of the plant will be base load, with the exception of 

the weekly turbine valve test.  

2. A full-core flux map utilizing the movable detector system will be performed 

at least every two weeks to determine the value of 
the maximum peak kW/ft.  

The value so determined shall be maintained ( 14.2 kW/ft in Regions 2 and 3 

andil5.1 in Region 4.  

3. Surveillance of the axial peaking factor will be performed every eight hours 

with at least two thimbles, representative of the average core 
axial peaking 

factor, F . The limiting value of Fz will be determined in the following 

manner: 

FT 
F q 

F x . FE u. F . S(z) . P 
xy q 

where FT is the maximum core peaking factor, FNy 
is the radial peaking factor 

in the plane of the hot spot, F is the engineering uncertainty factor. F is 

the nuclear uncertainty factor, S(z) is the spike 
penalty factor, and P is the 

fraction of licensed power. The values to be used for he and ae s and 

1.09 respectively. The value for F is the product of 1.04 and 1.05 where 1.04 

is the uncertainty allowancefor axial surveillance and 1.05 is the uncertainty 

allowance for determining F . For Regions and 3, the values to be used for 

the remaining peaking factors are 2.41 for Fciand 1 40 for Fe For Region 4, 

the values to be used are 2.56 for FT and . for se, The values selected 

for S(z) will be obtained from the atached Figure . xhe selected values will 

be at or above the value of z for which the product 
of the axial traverse and 

S(z) is maximum.  

4. The movement of-Bank D during power operations 
will be restricted to no more 

than a total of five steps in any one direction with 
the above surveillance 

frequency. If the rod bank movement exceeds five steps, the frequency 
of 

surveillance will be increased to monitor Fz at the design intervals 
for the 

Axial Power Distribution Monitoring System or the equivalent.  

5. Surveillance of Fz will be performed during and after testing of the turbine 

trip valves.  

6. The APOMS and the plant computer shall be employed in the surveillance of F 

If the APDMS or plant computer must be taken out of 
service, Fz surveillanci* 

may be performed manually provided that an additional 
person appropriately 

trained is added to each crew until the APDMS and the plant computer are 

returned to service. If manual surveillance is not performed, power must 

not exceed 94.8% of licensed power.
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7. The limiting value of Fz during surveillance will be the lower of the two 
values as determined from Section 3. Thimbles at core positions L4, D5, 
D12, or F-13 or equivalent shall be used for surveillance.  

8. Reactor shutdown will be initiated within 8 hours if the primary to secondary 
leakage in a steam generator reaches 0.3 gpm.  

9. a. Primary coolant gross radioactivity shall be measured at least five 
times per week and after each significant operating event which could 
affect fuel clad integrity.  

b. Primary coolant gross gamma radioactivity shall be monitored continuously 
by the letdown monitor. If the letdown monitor is not operating, the 
primary coolant gross activity shall be measured daily.  

c. Secondary coolant gas radioactivity shall be monitored continuously by the 
air ejector gas monitor.  

Secondary coolant gross radioactivity shall be measured weekly. If the 
air ejector monitor is not operating, the secondary coolant gross radio
activity shall be measured at least daily to evaluate steam generator leak 
tightness.  

10. A biweekly report of the results of incore surveillance and a monthly report 
of all primary and secondary activity measurements and effluent discharge 
activity levels shall be made to the Directorate of Licensing.  

11. The following administrative controls shall be applied: 

a. Should a power level less than 95% be maintained continuously for more 
than 100 hours but less than 24 days, the rate of power increase shall 
be limited to 10% per hour.  

b. Should a power level less than 95% be maintained continuously for more than 
24 days, the rate of power increase-sha-1---be-limited-to 3% per hour from 
25% to 100% of full power.
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Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley, Vice President

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

A copy of our "Notice of Opportunity for Hearing Pursuant to 10 CFR 
Part 50, Appendix D, Section B" dated July 6, 1973, that has been 
forwarded to the Office of the Federal Register for publication on 
July-18, 1973, is enclosed for your information.  

As required by AEC regulations, the notice provides 30 days for filing 
a request for a hearing or for filing a petition for leave to intervene 
in the environmental review process for the H. B. Robinson Unit 2.  

A copy of a related display ad that is being transmitted to the Florence 
Morning News and Columbia State papers for publication on July 18, 1973, 
also enclosed for your information.  

Sincerely, 

Original signed by 
Robert J. Schemel 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

Enclosures: 
1. Federal Register Notice 
2. Newspaper Ad 

cc w/enclosures: 
G. F. Trowbridge, Esquire Hartsville Memorial Library 
Shaw, Pittman, Potts, Trowbridge Home and Fifth Avenues 

add Madden Hartsville, South Carolina 29550 
910 - 17th Street, N. W.  
Washington, D. C. See additional cc's on next page
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* "' ;" UNITED STATES 0 
ATOMIC ENERGY COMMISSION 

* WASHINGTON. D.C. 20545 

4ris e July 11, 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

A copy of our "Notice of Opportunity for Hearing Pursuant to 10 CFR 
Part 50, Appendix D, Section B" dated July 6, 1973, that has been 
forwarded to the Office of the Federal Register for publication on 
July 18, 1973, is enclosed for your information.  

As required by AEC regulations, the notice provides 30 days for filing 
a request for a hearing or for filing a petition for leave to intervene 
in the environmental review process for the H. B. Robinson Unit 2.  

A copy of a related display ad that is being transmitted to the Florence 
Morning News and Columbia State papers for publication on July 18, 1973, 
also enclosed for your information.  

Sincerely, 

Rober .Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

Enclosures: 
1. Federal Register Notice 
2. Newspaper Ad 

cc w/enclosures: 
G. F. Trowbridge, Esquire Hartsville Memorial Library 
Shaw, Pittman, Potts, Trowbridge Home and Fifth Avenues 

and Madden Hartsville, South Carolina 29550 
910 - 17th Street, N. W.  
Washington, D. C. See additional cc's on next page



Carolina Power & Light Company - 2 July 11, 1973 

cc w/enclosures: 
Mr. J. Bonner Manly, Director 
State Development Board 
Hampton Office Building 
Columbia, South Carolina 29202 

Chairman 
Darlington County Commission 
County Court House 
Darlington, South Carolina 29532



UNITED STATES OF AMERICA 

ATOMIC ENERGY COMMISSION 

In the Matter of ) 

CAROLINA POWER & LIGHT COMPANY ) Docket No. 50-261 

(H. B. Robinson Unit No. 2) ) 

NOTICE OF OPPORTUNITY FOR HEARING PURSUANT 
TO 10 CFR PART 50 APPENDIX D, SECTION B 

The Carolina Power and Light Company (the licensee) is the 

holder of Operating License No. DPR-23 (the operating license), issued 

by the Atomic Energy Commission on July 31, 1970. The operating license 

authorizes the licensee to possess, use, and operate a pressurized water 

nuclear reactor, designated as the H. B. Robinson Unit No. 2, at steady

state power levels up to a maximum of 2200 megawatts (thermal) at the 

licensee's site in Darlington County, South.Carolina, in accordance with 

technical specifications appended thereto.  

The facility is subject to the provisions of Section-B of Appendix 

D to 10 -CFR Part 50, which sets forth procedures applicable to review 

of environmental considerations for production and utilization facilities 

for which construction permits or operating licenses were issued in the



period January 1, 1970 - September 9, 1971. Notice is hereby given, 

pursuant to the Commission's "Rules of Practice," in 10 CFR Part 2, and 

Appendix D of 10 CFR Part 50, "Implementation of the National 

Environmental Policy Act of 1969," that the Commission is providing 

an opportunity for hearing with respect to whether, considering those 

matters covered by Appendix D to 10 CFR Part 50, the existing full-term 

facility operating license should be continued, modified, terminated 

or appropriately conditioned to protect environmental values. Requests 

for a hearing and petitions for leave to intervene shall be filed in 

accordance with the Commission's rules of practice in 10 CFR Part 2.  

If a request for a hearing or petition for leave to intervene is filed 

within the time prescribed in this notice, the Commission or an Atomic 

Safety and Licensing Board designated by the Commission or by the 

Chairman of the Atomic Safety and Licensing Board Panel will rule on 

the request and/or petition and the Secretary of the Commission or the 

designated Atomic Safety and Licensing Board will issue a notice of 

hearing or an appropriate order.  

A petition for leave to intervene must be filed under oath or 

affirmation in accordance with the provisions of 10 CFR 92.714. As 

required by 10 CFR §2.714, a petition for leave to intervene shall set 

forth the interest of the petitioner in the proceeding, how that interest 

may be affected by the results of the proceeding, and any other contentions



of the petitioner including the facts and reasons why he should be 

permitted to intervene, with particular reference to the following factors: 

(1) the nature of the petitioner's right under the Atomic Energy Act 

of 1954, as amended ("the Act"), to be made a party to the proceeding; 

(2) the nature and extent of the petitioner's property, financial, or 

other interest in the proceeding; and (3) the possible effect of any 

order which may be entered in the proceeding on the petitioner's interest.  

Any such petition shall be accompanied by a supporting affidavit iden

tifying the specific aspect or aspects of the subject matter of the 

proceeding as to which the petitioner wishes to intervene and setting 

forth with particularity both the facts pertaining to his interest and 

the basis for his contentions with regard to each aspect on which he 

desires to intervene. A petition that sets forth contentions relating 

only to matters outside the jurisdiction of the Commission will be denied.  

A request for a hearing or a petition for leave to intervene must 

be filed either by mail with the Office of the Secretary of the Commis

sion, United States Atomic Energy Commission, Washington, D. C. 20545, 

Attention: Chief, Public Proceedings Staff, or by delivery to the 

Commission's Public Document Room, 1717 H Street, N. W., Washington, 

D. C., not later than thirty (30) days from the date of publication 

of this notice in the FEDERAL REGISTER. A petition for leave to inter

vene which is not timely will not be granted unless the Commission, 

the presiding officer, or the Atomic Safety and Licensing Board desig

nated to rule on the petition or request determines that the petitioner



has made a substantial showing of good cause for failure to file on 

time and after the consideration of those factors specified in 10 CFR 

Part 2, Section 2.714(a).  

For further details with respect to the matters under considera

-tion, see (1) the licensee's Environmental Report dated November 5, 

1971, and (2) the Commission's draft environmental statement on environ

mental considerations pursuant to 10 CFR Part 50, Appendix D, dated 

April 1973, both of which are available for public inspection at the 

Commission's Public Document Room, 1717 H Street, N. W., Washington, 

D. C., and at the Hartsville Memorial Library, Home and Fifth Avenues, 

Hartsville, South Carolina 29550.  

The Commission's final detailed statement on environmental con

siderations will also be available at the above locations upon issuance.  

A copy of this item may be obtained when available by request to the 

U. S. Atomic Energy Commission, Washington, D. C. 20545, Attention: 

Director of Licensing.  

Dated at Bethesda, Maryland, this -6th -day -of July 1973.  

FOR THE ATOMIC ENERGY COMMISSION 

A. Burger, Acting Chief 
Operating Reactors Branch #1 
Directorate of Licensing



NOTICE OF OPPORTUNITY FOR.PUBLIC PARTICIPATION 

IN AEC LICENSING PROCEEDING FOR 

H. B. ROBINSON UNIT 2 

The Atomic Energy Commission is giving public notice that it is 

providing opportunity for a hearing on whether the full-term facility 

operating license held by Carolina Power & Light Company for operation 

of the H. B. Robinson Unit 2, located in Darlington County, South 

Carolina, should be continued, modified, terminated, or appropriately 

conditioned to protect environmental values.  

The notice provides that within 30 days after publication in the 

Federal Register on July 18, 1973, any person whose interest may be 

affected may file a petition for leave to intervene in the proceeding.  

Petitions for leave 'to intervene must be filed under oath or 

affirmation and must set forth the interest of the petitioner in the 

proceeding, how that interest may be affected by the results of the pro

ceeding, and the petitioner's contentions with respect to the proposed 

licensing action. Such petitions must be filed in accordance with the 

above referenced Federal Register notice and must be filed with the 

Secretary of the Commission, U. S. Atomic Energy Commission, Washington, 

D. C. 20545, Attention: Chief, Public Proceedings Staff by 

1973. A copy of the petition and/or request for hearing should be sent 

to the Chief Hearing Counsel, Office of the General Counsel, U. S. Atomic 

Energy Commission, Washington, D. C. 20545 and to George F. Trowbridge, 

Esquire, Shaw, Pittman, Potts, Trowbridge and Madden, 910 - 17th Street, 

N. W., Washington, D. C. 20006, attorney for the licensee.



A petition for leave to intervene must be accompanied by a supporting 

affidavit that identifies the specific aspect or aspects of the proceedings 

as to which the petitioner relies as to both his interest and his con

tentions with regard to each aspect on which intervention is requested.  

Petitions stating contentions relating only to matters outside the Com

mission's jurisdiction will be denied.  

All petitions will be acted upon by the Commission or designated 

licensing board or by the Chairman of the Atomic Safety and Licensing 

Board Panel. Timely petitions will be considered to determine whether a 

hearing should be noticed or another appropriate order issued regarding 

the disposition of the petitions.  

In the event that a hearing is held and a person is permitted to 

intervene, he becomes a party to the proceeding and has a right to par

ticipate fully in the conduct of the hearing. For example, he may pre

sent evidence and examine and cross-examine witnesses.  

A copy of the Federal Register notice is on file for public inspec

tion at the Hartsville Memorial Library, Home and Fifth Avenues, 

Hartsville, South Carolina 29550, and the Commission has arranged for 

other documents and correspondence relating to the licensing of this 

facility to be kept at the same location.
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Carolina Power & Light Company 
ATTN: E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Your letter of June 13, 1973, informed us that the additional time 

and expense is not justified in furnishing the additional information we 

requested in order to complete our review of your proposed change to the 

Technical Specifications to revise control rod insertion limits. Accordingly, 

we have discontinued our review of the proposed change and consider it 

withdrawn per your June 13 letter.  

Sincerely, 

Original Signed by.  
Donald J. Skovholt 

Donald J. Skovholt 
Assistant Director for 

Operating Reactors 
Directorate of Licensing 

cc: G. F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 -17th Street, N. W.  
Washington, D. C. 20006 

Hartsville Memorial Library 
Home & Fifth Avenues 
Hartville, South Carolina 29550 
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JUL 0 5 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley 

Vice President 
Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In your letter of May 25, 1973, you reported a performance check on 

the Safety Injection pumps in which several data points fell below 
the minimum performance curve. The minimum performance curve used 
in this case was one established August 12, 1970, which modified the 
requirements in the FSAR.  

Figure 1 of your May 25, 1973, report also indicates deteriorating 
pump performance. The nargin between current and minimum performance 
has essentially disappeared.  

We consider your decision to have Westinghouse Electric Corporation 
and Worthington Pump International Corporation review the result of 

these systen and punp tests and your offer to forward additional 
comments and recommendations to be appropriate.  

In making these recommendations and comments, please include the 
following: 

1. A comprehensive report describing the present status of 
the Safety Injection System (SIS) and the chronology that 
led to this condition, including references to the FSAR 
and previous correspondence.  

2. Summarize your review of the accident analyses to deter
mine which accidents are most significant with respect to' 
the cooling and boron injection functions of the SIS. For 
the loss-of-coolant accident, use 1800*F for the limit on 
fuel cladding temperature.  

Based on the above information, determine a minimum per
formance curve for the SIS pumps.



Carolina Power & Light Company - 2 - JUL 05 1973 

3. Provide a summary of test procedures used to assure both 
the SIS and pumps meet minimum requirements. Include a 
schema showing valve and instrumentation set up used in 
performing these tests.  

Sincerely, 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

cc: G. F. Trowbridge. Esquire 
Shaw, Pittman, Potts, Trowbridge 

and Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 

Hartsville Memorial Library 
Home & Fifth Avenues 
Hartsville, South Carolina 29550 
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Carolina Power & Light Company SATeets 

ATTN: Mr. J. A. Jones DRoss 

Executive Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

By letter dated June 20, 1973, you requested authority to operate 
the Unit No. 2 at the H. B. Robinson Steam Electric Plant at 100% 
of licensed power pending issuance of changes to the Technical 
Specifications based on fuel densification. Having reviewed your 
letter and other pertinent information, we conclude that the addi
tional information identified in Attachment A is required before 
we can act on your request.  

Sincerely, 

Original signed. by 

Robert J. Schemel 

Robert J. Schemel, Chief 
Operating Reactors Branch #1.  
Directorate of Licensing 

Enclosure: 
Attachment A - Request for 

Additional Information 

cc w/enclosure: 
G. F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge 
& Madden 910 - 17th Street, N. W.  

Washington, D. C. 20006 
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ATTACBMENT A 

REQUEST FOR ADDITIONAL INFORMATION 

CAROLINA POWER & LIGHT COMPANY 

DOCKET NO. 50-261 

1. Reanalyze the limiting loss-of-coolant accident assuming that the 
axial power distribution and the corresponding spike penalty factor 
are such that maximum fuel cladding temperature is obtained. Submit 
the results of the analysis and a discussion of the significance of 
the results with respect to incore monitoring of the power distribution.  

2. For the limiting axial power distribution described above, reanalyze 
the most significant anticipated transient to determine the minimum 
departure from nucleate boiling ratio which results. Submit the 
results, and if the results indicate, propose a limit for the'enthalpy 
rise hot channel factor.  

3. Propose requirements for monitoring and limiting the shape of the 
axial power distribution. Identify the criteria for selecting the 
two thimbles that are to be used for surveillance of the axial power 
distribution.  

4. With regard to both automatic and manual surveillance of the axial 
power distribution, provide and.justify appropriate values for the 
nuclear uncertainty hot channel factor and for the frequency of sur
veillance.  

5. Justify using 1.15 for spike penalty factor in Region 4 assuming that 
the pe-ak pin in this region is adjacent to Region 3 or use 1.25 for 
the spike penalty factor.  

6. Perform incore surveillance of the axial power distribution when the 
reactor is operating above 75% of licensed full power or provide a .  
correlation of the heat flux hot channel factor to axial offset which 
is based on appropriate values of the radial peaking factor. If the 
latter is elected, describe the operating manuevers assumed in pre
paring the correlation.  
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GCUNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

June 15, 1973 

Docket No. 50-261 

TO ALL RECIPIENTS 

Please substitute the attached page entitled "Interim Conditions 

for Operation - H. B. Robinson Unit No. 2" for the first page of the 

attachment to our letter of June 5, 1973, to Carolina Power & Light 

Company, License No. DPR-23.



INTERIM CONDITIONS FOR OPERATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

1. The peak 1 ear power density, as obtained from evaluations of in
core flux ma s, shall not exceed 14.5 kW/ft.  

2. Reactor shutd will be initiated within 8 hrs if.the primary to 
secondary leakag in a steam generator reaches 0.3 gpm.  

3. For Cycle 1 operat n: 

(a) In-core flux tra s shall be measured and evaluated every 2 weeks.  
A full in-core flu map shall be measured and evaluated once 
a month.  

(b) Primary coolant grost ioactivity shall be measured at least 
five times per week and fter each significant operating event 
which could affect fuel clad integrity.  

(c) Primary coolant gross gamma tadioactivity shall be monitored 
continuously by the letdown mo'qitor. If the letdown monitor 
is not operating, the primary c69lant gross activity shall be 
measured daily.  

(c) Secondary coolant gas radioactivity all be monitored contin
uously by the air ejector gas monitor.' 

Secondary coolant gross radioactivity shall be measured weekly.  
If the air ejector monitor is not operating, the secondary coolant 
gross radioactivity shall be measured at lea t daily to evaluate 
steam generator leak tightness.  

4. A monthly report of all primary and secondary activity measurements 
and effluent discharge activity levels shall be made to the Directorate 
of Licensing.  

5. For Cycle 1 operation, the following administrative contipls shall 
be applied: 

OFFICE o...... .. --......................................................................................................  

SURNAME1-------------------------------------------------------------

DATE 
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Docket FiId 

JUN 1 4 973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Pending completion of our evaluation of the effect of fuel densification 

on the performance of Unit No. 2 at the H. B. Robinson Steam Electric 

Plant and issuance of changes to the Technical Specifications, as 

appropriate, we requested that you operate Unit No. 2 at levels less 

than 94.8% of licensed full power. However, because of present 

regional power needs, you requested authority by letter dated 

June 13, 1973, to operate Unit No. 2 through the peak load on 

Friday, June 15, 1973, at levels-up to 100% of licensed full power.  

During this per iod, you would perform additional surveillance which 

would assure that the peak linear power density including the effect 

of local power spikes would be less than 14.2 kW/ft. For this power 
density, information which you have derived using methods that we.  

have foubd acceptable indicates that the temperature of flattened 

fuel clad would not exceed 1800*F in the event of a loss of coolant 

accident.  

We conclude that operation of Unit No. 2 in the manner proposed will 

provide an acceptable margin of safety.  

Sincerely, 

Original signed by: 
Roger S. Boyd 
A. Giambusso, Deputy Director 

for Reactor Projects 
Directorate of Licensing 

cc: see next page 
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SUN 5 187 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Executive Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In our letter dated May 7, 1973, you were advised that Unit No. 2 
at the H. B. Robinson Steam Electric Plant should not be operated 
at levels above 75% of licensed power pending completion of our review 
of the effect of fuel densification on Cycle 2 operations. Because 
of the increasing demand for power expected in your area due to the 
onset of summer, you requested by letter dated June 4, 1973, that this 
temporary limit on power level be changed to 94% of licensed power.  
Your request is based on the similarity of Robinson-2 and Point Beach-1 
systems and fuel cycles and on our action dated May 22, 1973, permitting 
resumption of operation of Point Beach-l at full power.  

We are currently reviewing the analysis of the effect of fuel densi
fication on Cycle 2 for Robinson-2 and proposed changes to the Techni
cal Specifications which were submitted in your letter dated April 20, 
1973. Although our review is not completed, it has progressed to the 
point where we conclude that the analyses of fuel performance, power 
capability, and postulated accidents are substantially similar for 
Robinson-2 and Point Beach-1. These analyses indicate that our interim 
criteria for fuel clad temperature will be satisfied provided that 
Robinson-2 is operated at less than 94.8% of licensed power with peak 
linear power density at less than 14.5 kW/ft.  

We conclude that operation of Robinson-2 in accordance with the revised 
Interim Conditions for Operation (attached) and in accordance with
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the conditions proposed in your letter of June 4, 1973, will 
provide an acceptable margin of safety for Cycle 2 operation pending 
completion of our review.  

Sincerely, 

giA1 igned by,' 
A. Miamibusso 

A. Giambusso, Deputy Director 
for Reactor Projects 

Directorate of Licensing 

Enclosure: 
Interim Conditions for Operation 

cc w/enclosure: 
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INTERIM CONDITIONS FOR OPERATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

1. The peak linear power density, as obtained from evaluations of in

core flux maps, shall not exceed 14.5 kW/ft.  

2. Reactor shutdown will be initiated within 8 hrs if the primary to 

secondary leakage in a steam generator reaches 0.3 gpm.  

3. For Cycle 2 operation: 

(a) In-core flux traces shall be measured and evaluated every 2 weeks.  

A full in-core flux map shall be measured and evaluated once 

a month.  

(b) Primary coolant gross radioactivity shall be measured at least 

five times per week and after each significant operating event 

which could affect fuel clad integrity.  

(c) Primary coolant gross gamma radioactivity shall be monitored 

continuously by the letdown monitor. If the letdown monitor 

is not operating, the primary coolant gross activity shall be 

measured daily.  

(d) Secondary coolant gas radioactivity shall be monitored contin

uously by the air ejector gas monitor.  

Secondary coolant gross radioactivity shall be measured weekly.  

If the air ejector monitor is not operating, the secondary coolant 

gross radioactivity shall be measured at least daily to evaluate 

steam generator leak tightness.  

4. A monthly report of all primary and secondary activity measurements 

and effluent discharge activity levels shall be made to the Directorate 

of Licensing.  

5. For Cycle 2 operation, the following administrative controls shall 

be applied:
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(a) Should a power level less than 95% be maintained continuously 
for more than 100 hours but less than 24 days, the rate of power 
increase shall be limited to 10% per hour.  

(b) Should a power level less than 95% be maintained continuously 
for more than 24 days, the rate of power increase shall be 
limited to 3% pe hour from 25% to 100% of full power.  

OFFICE---------------------.---------------------..........................  
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DATE - - - - ---------------------------------------- ---
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JUN 05 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

By letters dated April 24 and May 1, 1973, you reported two abnormal 
occurrences involving the uncontrolled release of radioactive liquid 
from Unit No. 2 at the H. B. Robinson Steam Electric Plant. So that 
we can complete our evaluation of your reports, it will be necessary 
for us to have the additional information identified in Attachment A.  
Please submit this information by June 30, 1973.  

Sincerely, 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

Enclosure: 
Attachment A - Request for Information 

DISTRIBUTION: cc: G. F. Trowbridge, Esquree 
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ATTACHMENT A 

REQUEST FOR INFORMATION 

CAROLINA POWER & LIGHT COMPANY 

DOCKET NO. 50-261 

1. For the April 10 abnormal occurrence, provide a schematic diagram of 
the system in which the leak occurred and of related systems. Identify 
on the schematic diagram: design pressures, the valve which leaked, 

-the-safety injection pump which was -running, the spectacle flange and 
any other flanges of interest. Describe the need for: interconnection 
of the systems involved, the spectacle flange and any similar or related 
flanges, and pressure relief valves and appropriate routing of their 
effluents.  

2. For spaces containing the systems above, describe in detail: their 
drainage, the location and volume of sumps, sump level sensors and 
alarms, and the divide between areas which drain to onsite and offsite 
sumps.  

3. For the abnormal occurrences of April 10 and 23, identify in detail 
the path of the effluent from the source of leakage to Black Creek.  
Indicate the points at which the effluent crossed restricted area 
boundaries, the fence line, and the site 'boundary. Identify the 
points at which dilution odcurred and how the amount of dilution was 
estimated. Estimate the fraction of MPC (10 CFR Part 20, Appendix B, 
Table II, Column 2) at each point. Provide the results of soil samples 
taken from the effluent path.  

4. Identify all other tanks and systems which would release radioactive 
liquid from the site in the event of overflow or leakage.  

5. For the tanks and systems above, describe possible modifications which 
would direct all radioactive liquid overflows to the radioactive liquid 
waste system and all radioactive liquid spills to sumps of appropriate 
capacity onsite.



MAY 0 71973: 
Docket No. 50-261 

Carolina Power & Light.Company 
ATTN: E. E. Utley,. Vice President 

Bulk Power Supply 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In response to our letter of November 20, 1972, the Carolina Power 
& Light Company submitted its analysis of the effects of fuel densifi
cation on Cycle 2 operation of Unit No. 2 at the H. B. Robinson Steam 
Electric Plant (Westinghouse Report WCAP-8115, non-proprietary) on 
April 20, 1973. The analysis follows the methods previously presented 
for-Point Beach Unit No. 2 and reviewed by the staff, and in addition 
takes into account expected fuel clad flattening in regions 2 and 3 
of the Cycle 2 core. You have concluded from the analysis that full 
power operation is justified with appropriate provisions made for reduced 
power peaking and.for limiting steam generator leakage.  

While the Regulatory staff review of the H. B. Robinson Unit No. 2 Cycle 
2 operations has been initiated, it is not expected to be completed 
for several weeks because of review commitments regarding fuel densi
fication effects at other facilities. We advised you of-this during 
a discussion at our offices on April 24, 1973. Pending completion of 
the Regulatory staff review, you should limit operation of Unit No. 2 
to a power level no greater than 75% of licensed full power. Further, 
you should continue to observe the special operating instructions 
imposed during the latter part of Cycle 1 (enclosed as an attachment 
to our letter of September 12, 1972).  

We have concluded that operation of H. B. Robinson Unit No. 2 in accord
ance with these restrictions will provide an acceptable margin of safety 
for Unit No. 2 Cycle 2 operation pending completion of our review. Our 
intention is to complete this review as soon as possible consistent with



Carolina Power & Light 
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our other commitments. In the interim, operation of the plant should 

be in accord with limitations listed above unless our approval of 

modifications to the limitations has been obtained.  

Sincerely, 

Original Signed by 
A. Giambusso 

A. Giambusso, Deputy Director 
for Reactor Projects 

Directorate of Licensing 

Enclosure: 
Safety Evaluation 

cc w/enclosure: 
George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge 
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Washington, D. C. 20006 

Hartsville Memorial.Library 
Home & Fifth Avenues 
Hartsville, South Carolina 29550 
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SAFETY EVALUATION BY THE DIRECTORATE OF LICENSING 

CAROLINA POWER & LIGHT COMPANY 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

By letter dated April 20, 1973, Carolina Power & Light Company proposed 
operation of Robinson-2 Cycle 2 at power levels up to 100% of licensed 
power but with limitations on the power distribution in order to limit 
the fuel cladding temperature in the event that a loss-of-coolant accident 
were to occur. The proposed limitations are based on the potential for 
collapse of the fuel cladding.  

The Regulatory staff has recently completed its review of fuel densification 
for Surry 1 and 2 Cycle 1. The staff concludes that these three-loop 
units can be operated at 15.2 kW/ft and that in the event of a LOCA the 
fuel cladding temperature would not exceed 23000F. Because Robinson-2 is 
a three-loop unit, essentially the same relationship between linear power 
density and fuel cladding temperature will pertain.  

Cladding collapse is not expected in Surry 1 and 2 Cycle 1 but is expected 
in Robinson-2 Cycle 2. For this reason, we conclude that the post-LOCA 
cladding temperature for Robinson-2 Cycle 2 should be limited to 1800oF.  
The Regulatory staff considers that a 25% reduction in linear power .density 
is adequate in this regard. Therefore, pending completion of the Regulatory 
staff review of the Robinson-2 Cycle 2 densification analysis, we .conclude 
that linear power density, as determined by flux mapping, must be limited 
to 11.4 kW/ft. Further, the values of flux taken from the maps must be 
increased by a factor of 1.2 because of the possibility of undetected 
flux blips.  

We conclude that operation of Robinson-2 Cycle 2 in accordance with these 
restrictions will provide an acceptable margin of safety pending completion 
of .the Regulatory staff's review.  

Nevertheless, pending completion of the Regulatory staff review of the 
densification analysis by Carolina Power & Light Company for the Robinson-2, 
we are teimporarily limiting operation of Robinson-2 to 75% of licensed power.  

R. W. Woodruff 
Operating Reactors Branch #1 
Directorate of Licensing 

* OFFICE ------------ ---------------------------------------- Robert J. Schemel, Ihief 
Operat ng Reactors Branch #1 

SURNAME ---------------------------------Di ctrate..of -Licensing -.-.-.. .

DAR : MAY 0 7-1973 
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Docket No. 50-261 

Carolina Power & Light Company 
ATTN: E. E. Utley, Vice President 

Bulk Power Supply 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In response to our letter of November 20, 1972, the Carolina Power 
& Light Company submitted its analysis of the effects of fuel densifi
cation on Cycle 2 operation of Unit No. 2 at the H. B. Robinson Steam 
Electric Plant (Westinghouse Report WCAP-8115, non-proprietary) on 
April 20, 1973. The analysis follows the methods previously presented 
for Point Beach Unit No. 2 and reviewed by the staff, and in addition 
takes into account expected fuel clad flattening in regions 2 and 3 
of the Cycle 2 core. You have concluded from the analysis that\ full 
power operation is justified with appropriate provisions made for reduced 
power peaking and for limiting steam generator-leakage.  

While the Regulatory staff review of the H. B. Robinson Unit No. 2 Cycle 
2 operations has been initiated, it is not expected to be completed 
for several weeks because of review commitments regarding fuel densi
fication effects at other facilities. We advised you of this during 
a discussion at our offices on April 24, 1973. Pending completion of 
the Regulatory staff review, we request that you limit operation of 
Unit No. 2 to a power level no greater than 75% of licensed full power.  
Further, we request that you continue to observe the special operating 
instructions imposed during the latter part of Cycle 1 (enclosed as an 
attachment to our letter of September 12, 1972).  

We have concluded tOat operation of H. B. Robinson Unit No. 2 in accord
ance with these restrictions will provide an acceptable margin of safety 
for Unit No. 2 Cycle 2 operation pending completion of our review. Our 
intention is to complete this review as soon as possible consistent with 
our other commitments.  

Sincerely, 

A. Giambusso, Deputy Director 
for Reactor Projects 

OFFICE . ---------- -
^r. In In
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a0c,, UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: E. E. Utley, Vice President 

Bulk Power Supply 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In response to our letter of November 20, 1972, the Carolina Power 
& Light Company submitted its analysis of the effects of fuel densifi
cation on Cycle 2 operation of Unit No. 2 at the H. B. Robinson Steam 
Electric Plant (Westinghouse Report WCAP-8115, non-proprietary) on 
April 20, 1973. The analysis follows the methods previously presented 
for Point Beach Unit No. 2 and reviewed by the staff, and in addition 
takes into account expected fuel clad flattening in regions 2 and 3 
of the Cycle 2 core. You have concluded from the analysis that full 
power operation is justified with appropriate provisions made for reduced 
power peaking and for limiting steam generator leakage.  

While the Regulatory staff review of the H. B. Robinson Unit No. 2 Cycle 
2 operations has been initiated, it is not expected to be completed 
for several weeks because of review commitments regarding fuel densi
fication effects at other facilities. We advised you of this during 
a discussion at our offices on April 24, 1973. ,Pen ing completion of 
the Regulatory staff review, me~w.& e -" t y itj imit operation of 
Unit No. 2 to a power level no greater than 75% of licensed full power.  
Further, unsumpu.zkt bt youcontinue to observe the special operating 
instructions imposed during the latter part of Cycle 1 (enclosed as an 
attachment to our letter of September 12, 1972).  

We have concluded that operation of H. B. Robinson Unit No. 2 in accord
ance with these restrictions will provide an acceptable margin of safety 
for Unit No. 2 Cycle 2 operation pending completion of our review. Our 
intention is to complete this review as soon as possible consistent w our other commitments. 7-k,~ " jA~~ / ~- vt4&4 

Sincerely, 

,jt A. Giambusso, Deputy Director 

for Reactor Projects 
Directorate of Licensing 

cc: see next page



APR 12 1973 

tcket No. 50-261 

Carolina Fower & Ligtit Company 
ATTN: Nr'. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

By letter dated Fbbruary 22, 1973, you proposed a change to the 
Technical Specifications appended to License No. DPR-23 for Unit No. 2 
at the H. B. Robinson Steam Electric Plant. The proposed change would 
apply to Technical Specification 3.10.1.5 and would permit operation 
at criticality for two hours per year with all full length control 
rods completely inserted except for the rod with maximum worth. In 
your application, you state that the purpose of the proposed mode of 
operation is to increase the accuracy of your estimates of shutdown 
margin.  

We have reviewed your application and we have found that it is incom
plete. To complete the application, it will be necessary for you to 
describe in greater detail the intended measurements, to submit a 
safety analysis as required by paragraph 50.59(d) of 10 CER Part 50, 
to propose changes to the relevant bases in the Technical Specifica
tions, to provide your estimate of the increase in accuracy with 
which safety margin can be estimated from reactivity measurements 
with the full length control rods completely inserted, and to discuss 
the reasons for the increase in accuracy. Please submit the addi
tional information by June 15, 1973.  

Please contact us if you have any questions regarding our request for 
additional information.  

Sincerely, 

giral signed by 
Robert J. Schemel 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

ce: see next page 
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APR 12 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTM: Mr. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigb, North Carolina 27602 

Gentlemen: 

Paragraph 50.36(c)(2) of 10 CFR Part 50 and the Section 3.0 of the 
Technical Specifications appended to License No. DPR-23 require that 
certain actions be taken in the event that a limiting condition for 
operation of Unit No. 2 at the H. B. Robinson Steam Electric Plant 
is violated. The action generally required is reactor shutdown.  
Section 4.0 of the Technical Specifications specifies the mininum 
time intervals between observations of the limiting conditions for 
operation, i.e., the minimum time intervals between surveillance 
tests.  

By letter dated February 28, 1973, you stated that certain surveil
lance tests should not be performed when the reactor is shut down.  
Further, you requested changes to Section 4.0 which would suspend, 
when the reactor is shut down, the requirement for all surveillance 
tests which would require shutdown if the associated limiting con
ditions for operation were violated. Your letter does not identify 
the surveillance tests considered and does not include a safety 
analysis.  

Paragraph 50.36(c)(2) and the Technical Specifications 3.3.1.1 and 
3.3.1.2 require that the reactor be shut down if the boron injection 
tank contains less than 900 gallons of water boronated to less than 
20,000 ppm. Independent of the operating status of the reactor, 
Technical Specification 4.1.2 requires periodic surveillance of the 
boron concentration in the boron injection tank. If we authorized 
the proposed change, surveillance of the boron concentration clearly 
would not be required for the cold shutdown condition, and the require
ment with regard to the hot shutdown condition would be arbiguous.  
Because of the results of the safety analysis for the steam line 
break at hot shutdown as presented in Section 14.2.5 of the Final 
Safety Analysis Report, clearly the need exists for boron injection 
capability at hot shutdown. Further, we conclude that it is prudent
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to maintain boron injection capability whenever fuel is in the reactor 
vessel. However, with regard to boron injection capability, the 
Technical Specifications.include no limiting conditions for operation 
when the reactor is in the hot shutdown, cold shutdown, or refueling 
shutdown condition' In addition, we note that Technical Specifica
tions 1.2.1, 1.2.2, and 1.2.3 do not include all reactor shutdown 
conditions.  

In order fbr us to take action on your application for the proposed 
change to the Technical Specifications, it will be necessary for you 
to identify the surveillance tests which you believe should not be 
performd when the reactor is shut down and to provide safety analyses 
supporting the proposed change. If you wish to pursue the proposed 
change to the Technical Specifications, please revise your applica
tion within sixty days of receipt of this letter. The revised appli
cation must identify the surveillance tests in question and include 
the necessary safety analyses as required by paragraph 50.59(d) of 
10 CFR Part 50. Please submit the revised application by June 15, 
1973.  

In any event, please propose, prior to reactor startup following the 
current refueling outage, changes to the Technical Specifications 
which would identify in Section 1.0 all shutdown conditions and which 
would set forth in Section 3.0 limiting conditions for operation with 
regard to boron injection capability when the reactor is shut.down.  

Please contact us if you have any questions regearding these requests.  

Sincerely, 

Original signed by 
Robert J. Schemel 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing SATeets 
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to maintain boron injection capability whenever fuel is in the reactor 

vessel. However, with regard to boron injection capability, the 
Technical Specifications include no limiting conditions for operation 
when the reactor is in the hot shutdown, cold shutdown, or refueling 
shutdown condition. In addition, we note that Technical Specifica
tions 1.2.1, 1.2.2, and 1.2.3 do not include all reactor shutdown 
conditions.  

In order for us to take action on your application for the proposed a 

change to the Technical Specifications, it will be necessary for you 
to identify the surveillance tests which you believe should not be 

performed when the reactor is shut down and to provide safety analyses 
supporting the proposed change. If you wish to pursue the proposed 
change to the Technical Specifications, please revise your applica
tion within sixty days of receipt of this letter. The revised appli
cation must identify the surveillance tests in questions and include 
the hecessary safety analyses as required by Paragraph 50.59(d) of 
10 CFR Part 5v/4f you do nt submit the revised lication by Jue 15, 
1973; p) ease c6nsider this [etter to constitute nial of the osed 

in accordance with Paragraph 2.108 of F.CFR Part 2.  

In any event, please propose, prior to reactor startup following the 
current refueling outage, changes to the Technical Specifications 
which would identify in Section 1.0 all shutdown conditions and which 
would set forth in Section 3.0 limiting conditions for operation with 

regard to boron injection capability when -the reactor is shut down.  

Please contact us if you have any questions regarding these requests.  

Sincerely, 

Robert J. Schenel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

cc: George F. Trowbridgp, Esquire DISTRIBUTION 
Shaw, Pittman, Potts, Trowbridge Docket File 
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APR 6 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. N. B. Bessac, Manager 

Nuclear Generation 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Because of indications of degradation of some fuel cladding and steam 
generator tubes at Robinson-2, we requested that the steam generators 
be hydrostatically tested each month. By letter dated January 29, 1973, 
you submitted a description of hydrostatic testing of the Robinson-2 
steam generators, and you requested that our requirement for monthly 
hydrostatic testing be rescinded. Further, by letter dated February 16, 
1973, you submitted a report (NSD-E-NLB-672). describing: eddy current 
testing of some of the steam generator tubes, plugging of defective 
steam generator tubes, and corrective action to prevent additional 
degradation of steam generator tubes.  

Before we can rescind the requirement for monthly hydrostatic testing, 
it will be necessary for us to have reasonable assurance that all tubes 
with significant defects have been plugged and that the corrective action 
has been effective in arresting degradation. To assist us in this regard, 
it will be necessary for you to submit for our review a discussion of the 
results of eddy current testing being performed during the current outage, 
including a comparison of these results to results obtained previously, and 
to submit copies of WCAP-7452 which discusses the use of phosphates to 
control steam generator corrosion and which is referenced in NSD-E-NLB-672.  

Forty copies of your submittal will be needed, and if any part of it is 
proprietary, it will be necessary for you to observe the requirements of 
Section 2.790 of 10 CFR Part 2. If you have any questions regarding our 
requirements, please do not hesitate to call Mr. Roger Woodruff.  

Sincerely, 

_ _Rob er J. Schemel, Chief 
O erating Reactors Branch #1 

Directo ate of Licen ing 
OFFICE) .. .-.----.-.--.
cc: See next page 

SURNAMEN----

DATE No ---.-... .-.- --..--..-.-.- -.-- - - - -- --.-.-.
Farm AEC-318 (Rev. 9-53) AECM 0240 GPO .43-16-81465-1 445-678



Carolina Power & Light - 2 -APR 6 1973 
Company 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 

DISTRIBUTION: 
Docket File 
AEC PDR 
Local PDR 
RP Reading File 
JRBuchanan 
DJSkovholt 
ACRS (16) 
RO (3) 
Attorney, OGC 
RJSchemel 
TJCarter 
RWWoodruff.  
SATeets 
Branch Reading File 

OFFICE) - ..------- .. j.. O. RB.. # 1 --------....... :.0 R8 .... 1 . . ..- -..-.-....- ......  

AMoodra :lb SA 
SU R N A M E IP -.-.--- -.-.-.------..--------------. -- -- - -- -- - -- -- - -- -- - -- - -- -- - ---c h-- -- - -- -- - -- 

DAR E jo -i -s- 4- - -78--

Form AEC-318 (Rev. 9-53) AECM 0240 Gp 43-16-81465-1 445-678



W DISTRWTION: 
Subject file 
-Docket file
Public Document Room 
L:FM R/F 
L:MPP R/F 
RGPage 
DANussbaumer APR 6 1973 
PKMorrow 
VJD'Amico 

L:MPP:PKM RO-II 
50-261 

Carolina Power and Light Company 
Attn: Mr. E. E. Utley, Vice President 

Bulk Power Supply 
P. 0. Box 1551 
Raleigh, North Carolina 27602 

Gentlemen: 

In response to your letter of March 6 concerning instructions for 
reporting transfers on Form AEC-741, we are considering amend
ments to the instructions (a) to allow the receiver who accepts 
shipper's values additional time after receipt of nuclear material 
to complete and distribute the form, and (b) to permit acceptance 
of shipper's corrected values without a referee determination in 
those cases where the receiver has not made independent measurements.  

Thank you for bringing these matters to our attention.  

Sincerely, 

Original Signed by 
Ralph G. Page 

R. G. Page, Chief 
Materials and Plant Protection 

Branch 
Directorate of Licensing 

OFFICE L:MP. . . . . . . . .L: 
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lina Power & Light Company 

March 6, 1973 

Mr. R. G. Page, Chief 
Materials and Plant Protection Branch 
Directorate of Licensing 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

REVISED INSTRUCTIONS FOR REPORTING NUCLEAR 
MATERIAL TRANSFERS ON FORM AEC - 741 - NUCLEAR 

MATERIAL TRANSFER REPORT 

Dear Mr. Page: 

Revised instructions for reporting receipt of special nuclear 
material impose requirements that present serious problems for Carolina 
Power & Light Company. The receiver of reportable quantities of special 
nuclear material is now required to acknowledge and sign form AEC-741 on 
the day of receipt of the material if the receiver plans to accept the 
shipper's measurement data without making independent measurements.  

Fuel assemblies shipped to our H. B. Robinson and Brunswick 
Nuclear Plant sites are received on the same day as shipped but the trans

fer reports are mailed by the shipper and are not received until several 
days later. The reference to independent measurements implies that the 

instructions are directed toward shipment of bulk SNM such as UF and not 

toward shipment of fuel assemblies.  

The revised instructions also appear to be directed toward ship
ment of bulk material with respect to acknowledgement of "Corrected Copy" 
AEC-741's. The revised instructions prohibit accepting shipper's adjustment 
without independent measurement by referee. The instructions should pro
vide a mechanism for accepting fuel manufacturer's revised assembly content 

values.  

336 Fayetteville Street * P. 0. Box 1551 * Raleigh, N. C. 27602



Mr. R. G. Page, Chief 2 Marche 1973 

For these reasons Carolina Power & Light requests that you re
consider the new requirements in their application to fuel assembly ship
ments. We would also appreciate an opportunity to comment on such changes 
in requirements prior to their becoming effective.  

Yours very truly, 

E. E. Utley 
Vice-President 

Bulk Power Supply 

LHM:1w 

cc: Messrs. H. R. Banks 
L. H. Martin 
L. E. Smith 
R. A. Watson



MAR 2 91973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN:. Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

In our letter dated December 15, 1972, we requested: (a) that you 
compare, for Unit No. 2 at the k. B. Robinson Steam Electric Plant, the 
design of high energy lines outside containment to the requirements of 
General Design Criterion No. 4, (b) that you provide analyses and 
other relevant information needed to determine the consequences of 
failure of these high energy lines, and (c) that you identify modifi
cations, if any, needed to protect structures, systems, or components 
important to safety.  

By letter dated February 6, 1973, you responded by providing information 
with regard to the routing of main steam lines outside containment and 
by providing conclusions with regard to the consequences of failure of 
these lines. Your response did not include analyses supporting each of 
the conclusions and did not address the main feedwater lines and small 
diameter high energy lines. During a meeting in Bethesda on January 17, 
1973, you were informed that high energy li;es having smaller diameters 
than the main steam and feedwater lines must also be included in your 
evaluation. Within 60 days of receipt of this letter, please submit an 
evaluation of the main feedwater lines and the small diameter lines and 
submit analyses which support your conclusions regarding the main steam, 
main feedwater and small diameter lines.  

If you have questions with regard to our request, please do not hesitate 
to call us.  

Sincerely, 

Original Signed by:; 
Robert J. Schemel 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

on -See next page 
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FEB 2 7 1973 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. E. E. Utley, Vice President 

Bulk Power Supply Department 
336 Fayetteville Street 
Raleigh., North Carolina 27602 

Gentlemen: 

By letter dated September 28, 1972, you provided the additional infor
mation which we requested regarding an abnormal occurrence at Robinson-2 
involving dilution of boron in the boron injection tank, and in addition, 
you requested clarification of the Technical Specifications pertaining 
to the length of time that the concentration of boron in the boron injection 
tank may be less than the concentration required for operation (limiting 
condition for operation) of the reactor.  

Paragraph 50.36(c)(2) of 10 CFR Part 50 requires, when a limiting condition 
for operation is not met, that the licensee shut down the reactor or follow 
any remedial action permitted by the technical specifications until the 
condition can be met. The Technical Specifications for Robinson-2 do not 
permit, in the event of low boron concentration in the boron injection 
tank,. any remedial action other than shutting down the reactor. Therefore, 
you are required in that event to initiate immediately routine operating 
procedures for putting the reactor in the hot shutdown condition, and if 
the limiting operating condition is not met when the hot shutdown condi
tion is established, you are then required to initiate immediately routine 
operating procedures for putting the reactor in the cold shutdown condi
tion.  

By letters dated November 10 and 29, 1972, you provided a report of another 
abnormal occurrence involving dilution of boron in the boron injection 
tank and efforts taken to assure that temperature everywhere in the 
boron injection system is above the boron saturation temperature. Based 
on the information presented, we conclude that your action in this regard 
is significant. Nevertheless, because the possibility of boron dilution.  
,remains, due to possible failure of valves to seat for other reasons, we 
find that additional surveillance of the boron concentration in the boron 
injection tank, is warranted. Therefore, please submit proposed changes to 
Technical Specification 4.1.2 which would increase the frequency of sur
veillance of the boron concentration in the boron injection tank. The 
frequency of surveillance proposed should be commensurate with the importance 

OFFICE ---------------------------------

SURNAME ---------------------------------------------------------------------------------

DATE ) 0N 
Form AEC-318 (Rev. 953) AECM 0240 ,H U. GOVERNMEN'T PRINTING OFFICE: 1972-466-983



FEB 2 7 1973 
Carolina Power & Light Company - 2 

of boron injection as the backup system for shutting the reactor down 
and should be based on the need for providing the operator with information 
that will lead to corrective action before a limiting condition for 
operation is violated.  

Please respond to this request within 10 days of receipt of this letter.  
If you wish to discuss your response with us, please call Mr. Roger Woodruff.  

Sincerely, 

Original Signed by:" 
Robert J. Schemel.  

Donald J. Skovholt 
Assistant Director for 
Operating Reactors 

Directorate of Licensing 

Enclosure: 
Memo to File (Safety Evaluation) 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 

DISTRIBUTION: 
Docket File 
AEC PDR 
Local PDR 
RP Reading File.  
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FEB 2 7 1973 

TlU: R. J. Schenal, CMief, OR E1, L 

SAEnTh £VAL&UAION RE ORO'd SUVRILLACE 

Safety raviews by the licensee (Se letters from Carolina Pnwer & Light 
Company dated September 28 November 10 And 29. 1972) Indicate that 
4fluton of the boro in the boron injection tauk was caised by 
praeipitation of boric acid crystals which resulted La failure of valves 
to seat and Is pungsta4 of a line. The licensee has identified heat 
Sinks in valves and flias and has added heaters and theral insulation 
to rdatain teaperatures above the precipitatioa temporature for boric 
acid. In addition, adm4istrative requirements have been stablished 
by the Ur-in*se for pieriodie recirculation of boric acid solution. to 
prevent local concontration and precipitatioa.  

While these physicl and adninistrative chenges are Sood, tc possibility 
of bonni 411ution reaine because of the posatility of failure to 

ina~te all hAeat ainks and failire of valves to seat for other reasons.  
In view of theAbnormal occurrences 914th have occurred it the. pat and 
Qay occuxr in the future and in view of the imrportance of then boro irdection 
system as a backup system for shutcin3 the reactor down, onatnly starveillance 
of boron concentration is simply not adequate. Therefore, we are aending; 
to CP&L a request that they propose are frequent surveillanc of the boron 
concentratis in the borona njection tank.  

r. Woodraff 
IOperating keactore Branch 1 

Directorate of Licensize
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Docket No. 50-261 

Carolina Power & Light Company 
ATM: E. E. Ubley, Manager 

Bulk Power Supply 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gent lemen: 

At the time Unit No. 2 at the H. B. Robinson Steam Electric Plant was 
being licensed, the Comission was developing requirements which were 
subsequently set forth in Section 50.34(b)(6)(ii) and Appendix B of 
10 CFR Part 50. These requirements identify managerial and admini
strative controls to be used by licensees to assure safe operation 
of nuclear power plants. -To provide guidelines for licensees in 
establishing adequate programs in this regard, Safety Guide No. 33, 
Quality Assurance Program Requirements (Operation), was issued on 
November 3, 1972.  

In order that we can determine the extent to which your quality 
assurance program meets the requirements of Section 50.34(b)(6)(ii) 
and Appendix B, please submit a description of your program. In 
addition, please compare your program to the guidelines expressed in 
Safety Guide No. 33. In your submittal, identify any areas in which 
the program does not meet the guidelines in Safety Guide No. 33 and 
the extent to which the guidelines are not met.  

The information which we are requesting should be submitted within 
ninety days of receipt of this letter.  

Sincerely, 

Donald J. Skovholt 
Assistant Director for 

Operating Reactors 
Directorate of Licensing 

cc: see next page
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Carolina Power & Light Company - 2 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge 

and Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 
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o, g UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

January 16,-1973 
Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Ehclosed is the errata sheet for the mdifications>to the 

"General information Guide for Consideration of the Effects of a 

Piping System Break Outside Containment" which was transmitted to 

you by letter dated December, 18, 1972.  

Sincerely, 

Donald J. Skovholt 
Assistant Director for 

Operating Beactors 
Directorate of Licensing 

Enclosure: 
Errata Sheet 

cc w/enclosure: 
George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006



ERRATA SHEET FOR "GENERAL. INFORMATION REQUIRED FOR CONSIDERATION OF THE 
EFFECTS OF A PIPING SYSTEM BREAK OUTSIDE CONTAINNENT" 

The following lists the changes that have evolved on our initial information 
request: 

1. Page 2, Item 2--Insert the following in 2. to precede the existing 
first sentence: 

"Design basis break locations should be selected in 
accordance with the following pipe whip protection 
criteria; however, where pipes carrying high energy 
fluid are routed in the vicinity of structures and 
systems necessary for safe shutdown of the nuclear 
plant, supplemental protection of those structures 
and systems shall be provided to cope with the 

-. - environmental effects (including the effects of jet 
impingement) of a single postulated open crack at 
the most adverse location(s) with regard to those 
essential structures and systems, the length of the 
crack being chosen not to exceed the critical crack 
size. The critical crack size is taken to be 1/2 
the pipe diameter 'in length and 1/2 the wall thickness 
in width." 

2. Page 2, Ttem 2(a)(2)--Change nomenclature to read "any intermediate 
locations between terminal ends where the primary plus secondary 
stress intensities Sn...  

3. Page 4, Item 2.(b)(2)--Change 0.9 (Sh + SA) to 0.8 (Sh + SA).  

4. Page 6, Item 7--Add "structural" to read "The structural design loads..." 

5. Page 7, Item 11.(a)--Add "required" so as to read, "Loss of required 
redundancy..." 

6. Page Item 11.(a)--Delete "the steam line break" and replace.with 
"that" to read "...the consequences of that accident..." 

7. Pa1e i.ml 1.(b)--Replace (b) with the following: (b) "Environmaint-ally 
induced fa.ilures caused by a leak or rIlrp Lre of the p ipe which would 
not of itself result in protective action but does disable protection 
functions. In this regard, a loss of redundancy is permitted but a 
loss of function is not permitted. For such situations plant shutdown 
is required."



rrat.a Sheet For "General Informal lon Required For Consideration Of The 

Effects Of Piping S71stem Break Outside Containment" 
-2

8. Page 8, Item 13--Change wording in the first sentence to read 

"Environmental qualification should be demonstrated by test for 

that electrical equipment required to function in the steam-air 

environment resulting from a high energy fluid line break."
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Docket No. 50-261 T. W. Laughlin, DTIE 
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T. J. Carter 

Carolina Power & Light Company R. J. Schemel 
ATI: Mr. J. A. Jones V. L. Rooney 

Senior Vice President S. A. Teets 
336 Fayetteville Street Scinto, OGC 
Raleigh, North Carolina 27602 

Gentlemen: 

By letter dated September 27, 1972, you proposed a change to the 
Tbchnical Specifications pertaining to fuel handling for the 
H. B. Rbinson Unit No. 2.  

During our review of the proposed change, we found that additional 
information is required in order to complete our evaluation, and 
we discussed this requirement with members of your staff. Please 
provide the information described in the enclosure to this letter 
in three signed originals and thirty-seven additional copies.  

Sincerely, 

Robert J. Schemel, Chief 
Operating Reactors Branch #1 
Directorate of Licensing 

Enclosure: 
Request for Additional Information 

cc w/enclosure; 
George F. Trowbridge, Esquire 
Shaw, Pittman, Ibtts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 
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BEQEST FOR ADDITIONAL INFOMATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

Additional information regarding the evaluation of fuel handling 
accidents is needed as follows: 

1. 'The Robinson safety evaluation of fuel handling accidents 
appears to assume that activity released Into the upper half of 
the containment vessel: 

a. undergpes perfect mixing with the atmosphere in the 
upper half of the containment vessel, and 

b. Is released to the atmosphere in a quantity determined 
by one containment exhaust fan operating at a flow 
rate of 35,000 ofin for five minutes.  

1he first assumtion appears noneonservative because 8000 ea1n of 
the 35,000 cfa exhaust air flow is drawn directly Thom above the 
refueling water surface before mixing can occur. The second assunp
tion seems conservative, but it is not clear that the two assptions 
taken togpther yield conservative xesults. Please justify the con
servatian of the results, or, if this is not possible, provide a 
new evaluation IAich you show to be conservative.  

2. You gave certain assumptions in your evaluation, and then stated 
that all other assumptions were made in accordance with Safety 
Guide 25. In order to meet a variety of conditions, Safety Guide 
25 pernmts various assumptions, and in order to complete our 
evaluation, we must know which of the following assuptions you 
chose.  

a. Was maximum fuel rod pressurisation assumed less than 
1200 psig? 

b. Was minimum water depth taken to be 23 feet? 

c. Was ground level release assumed? 

d. %Wat building wake factor was used? 

3. Io the core inventories given in Table 1 apply at the time of shutdown, 
or after the 100-hour decay period? 

OFFICE ............................................... m.......................... . .............................................. .............  
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Furnish a description of the spent fuel building ventilation 
system as audified by the charcoal filter Installation. It is 
suggested that the description be provided in the form of revised 
pages to the FSAR in order to accomplish the dual purpose of 
meeting the infbrmation needs for the safety evaluation and the 
update of the FSAR with respect to the planned equipmnt change.  

5. Propose behnical Specifications which establish perfomance 
levels for the ventilation system, including filter performance.  

6. Propose Melnical Specifications which establish surveillance 
requirements for the ventilation system andT filter.  

OFFICE > 

SURNAME ---------------------------------------------------------------------------------------------- .  
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DEC 1 

Docket No. 50-261 

Carolina Power & Light Compaq 
ATTN: J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

The Regulatory staff's continuing review of reactor power plant safety 
indicates that the consequences of postulated pipe failures outside of 
the containment structure, including the rupture of a main steam or 
feedwater line, need to be adequately analysed and documented by 
licensees and applicants, and-evaluated by the staff as soon as possible.  
Criterion No. 4 of the Conission's General Design Criteria, listed in 
Appendix A of 10 CFR Part 50, requires that: 

"Structures, systems, and components important to safety shall 
be designed to acconmdate the effects of and to be copatible 
with the environmental conditions associated with normal 
operation, maintenance, testing and postulated accidents, in
cluding loss-of-coolant accidents. These structures, systems, 
and components shall be appropriately protected against dynamic 
effects, including the effects of missiles, pipe whipping, and 
discharging fluids, that may result from equipment failures and 
from events and conditions outside the nuclear power unit." 

The previous version of the Commission's General Design Criteria also 
reflects the above requirements.  

Thus, a nuclear plant should be designed so that the reactor can be shut down 
and maintained in a safe shutdown condition in the event of a postulated 
rupture, outside containment, of a pipe containing a high energy fluid, 
including the double-ended rupture of the largest pipe in the main steam 
and feedwater systems. Plant structures, systems, and components important 
to safety should be designed and located in the facility to accommodate the 
effects of such a postulated pipe failure to the extent necessary to assure 
that a safe shutdown condition of the reactor can be accomplished and 
maintained.  

We understand that no steam lines traverse the Auxiliary and Intermediate 
Buildings and that rupture of these lines would not jeopardize safety related 
equipment; however, to confirm our understanding of this situation, please 
submit to us a description of the routing of steam and feedwater lines. In 
addition, we request that you provide us with analyses and other relevant



Carolina Power & Light Company - 2 - DEC 15 1972 

information needed to determine the consequences of such an event, using 
the guidance provided in the enclosed general information request. The 
enclosure represents our basic information requirements for plants now 
being ,constructed or operating. You should determine the applicability, 
for H". B. Robinson 2, of the items listed in the enclosure.  

If the results of your analyses indicate that changes in the design of 
structures, systems, or comrponents are necessary to assure safe reactor 
shutdown in the event this postulated accident situation should occur, 
please provide information on your plans to revise the design of your 
facility to accomodate the postulated failures described above. Any 
design modifications proposed should include appropriate consideration of 

the guidelines and requests for information in the enclosure.  

We will also need, as soon as possible, estimates of the schedule for 
design, fabrication, and installation of any modifications found to be 
necessary. Please inform us within 7 days after receipt of this letter 
when we may expect to receive an amendment with your analysis of this 
postulated accident situation for H. B. Robinson 2, a description of any 
proposed modifications, and the schedule estimates described above.  
Sixty copies of the amendment should be provided.  

A copy of the Comnission's press announcement on this matber is also 
enclosed for your information.  

DISTRIBUTION 
Docket File AGiambusso Sincerely, 
AEC PDR RBoyd Original signed by.  
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L Reading OGC 
Branch Reading RJSchemel A. Giambusso, Deputy Director 
JRBuchanan, ORNL SATeets for .Reactor Projects 
DJSkovholt RWoodruff Directorate of Licensing 
TJCarter 

Enclosures: 
As stated 

cc: G. F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 

L:L:OR-l L:OR-1 L:OR L:BWR 
OFFICE g - -------- I

SURNAME - . /-------
RWWoodmuff SATeE~4- RJ ch~?el DJSko lVit RS" -~ }Giaib o 

DATE L2/ 2$/72 12/,iV72 12/iS/72 12/ .)/72 12/lr772 12/r/72 
Form AEC-318 (Rev. 9-53) AECM 0240 * U.S. GOVERNMENT PRINTING OFFICE: 1972-466-983



General Information Required for Consideration 
of the Effects of a Piping System Break Outside Containment 

The following is a general list of information required for AEC review 

of rhe effects of a piping system break outside containment, including 

the double ended rupture of the largest pipe in the main steam and feed

water systems, and for AEC review of any proposed design changes 

that may be found necessary. Since piping layouts are substantially 

different from plant to plant, applicants and licensees should determine 

on an individual plant basis the applicability of each of the following 

items for inclusion in their submittals.  

I. hlie systems (or portions of systems) for which protection against pipe 

whip is required should be identified. Protection from pipe whip need 

not be provided if any of the following conditions will exist: 

(a) Both of the following piping system conditions are met: 

(1) the service temperature is less than 2000 F; and 

(2) the design pressure is 275 psig or less; or 

(h) The piping is physically separated (or isolated) from structures, 

systems, or components important to safety by protective barriers, 

or restrained from whipping by plant design features, such as 

concrete encasement; or 

(c) Following a single break, the unrestrained pipe movement of either 

end of the ruptured pipe in any possible direction about a plastic 

hinge formed at the nearest pipe whip restraint cannot impact any 

structure, system, or component important to safety; or
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(d) The internal energy level1 associated with the whipping pipe 

can be demonstrated to be insufficient to impair the safety 

function of any structure, system, or component to an 

unacceptable level.  

2. The criteria.used to determine the design basis piping break locations 

in the piping systems should be equivalent to the following: 

(a) ASME Section III Code Claqs I piping2 breaks should be 

postulated to occur at the following locations in each 

piping run or branch run: 

(1) the terminal ends; 

(2) any intermediate locations between terminal ends where 

the primary plus secondary stress intensities S (circum

ferential or longitudinal) derived on an elastically 

The internal fluid energy level associated with the pipe break reaction 
may take into account any line restrictions (e.g., flow limiter) between 
the pressure source and break location, and the effects of either single
ended or double-ended flow conditions, as applicable. The energy level 
in a whipping pipe may be considered as insufficient to rupture an impacted 
pipe of equal or greater nominal pipe size and equal or heavier wall 
thickness.  

2Piping is a pressure retaining component consisting of straight or curved 
pipe and pipe fittings (e.g., elbows, tees, and reducers).  

A piping run interconnects components such as pressure vessels, pumps, and 
rigidly fixed valves that may act to restrain pipe movement beyond that 
required for design thermal displacement. A branch run differs from a 
piping run only in that it originates at a piping intersection, as a 
branch of the main pipe run.
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calculated basis under the loadings associated with one 

half safe shutdown earthquake and operational plant 

4 5 
conditions exceeds 2.0 S for ferritic steel, and 

m 

2.4 S for austenitic steel; m 

(3) any intermediate locations between terminal ends where 

6 
the cumulative usage factor (U) derived from the piping 

fatigue analysis and based on all normal, upset, and 

testing plant conditions exceeds 0.1; and 

(4) at intermediate locations in addition to those determined 

by (1) and (2) above, selected on a reasonable basis as 

necessary to provide protection. As a minimum, there 

should be two intermediate locations for each piping run 

or branch run.  

(b) ASME Section III Code Class 2 and 3 piping breaks should be 

postulated to occur at the following locations in each piping 

run or branch run: 

(1) the terminal ends; 

4Operational plant conditions include normal reactor operation, upset 
conditions (e.g., anticipated operational occurrences) and testing 
conditions.  

S m is the design stress intensity as specified in Section III of the 

ASME Boiler and Pressure Vessel Code, "Nuclear Plant Components." 

6U is the cumulative usage factor as specified in Section III of the 

ASME Boiler and Pressure Vessel Code, "Nuclear Power Plant Components."
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(2) any intermediate locations between terminal ends where 

either the circumferential or longitudinal stresses derived 

on an elastically calculated basis under the loadings 

associated with seismic events and operational plant 

conditions exceed 0.9 (Sh + SA 7 or the expansion stresses 

exceed 0.8 SA; and 

(3) intermediate locations in addition to these determined by 

(2) above, selected on reasonable basis as necessary to 

provide protection. As a minimum, there should be two 

intermediate locations for each piping run or branch run.  

3. The criteria used to determine the pipe break orientation at the break 

locations as specified under 2 above should be equivalent to the 

following: 

(a) Longitudinal8 breaks in piping runs and branch runs, 4 inches 

nominal pipe size and larger, and/or 

S is the stress calculated by the rules of NC-3600 and ND-3600 for h 
Class 2 and 3 components, respectively, of the ASME Code Section III 
Winter 1972 Addenda.  

SA is the allowable stress range for expansion stress calculated by the 
rules of NC-3600 of the ASME Code, Section III, or the USA Standard Code for Pressure Piping, ANSI B31.1.0-1967.  

8Longitudinal breaks are parallel to the pipe axis and oriented at any 
point around the pipe circumference. The break area is equal to the effective cross-sectional flow area upstream of the break location.  
Dynamic forces resulting from such breaks are assumed to cause lateral 
pipe movements in the direction normal to the pipe axis.
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(b) Circumferential breaks in piping runs and branch runs exceeding 

1 inch nominal pipe size.  

4. A summary should be provided of the dynamic analyses applicable to the 

design of Category I piping and associated supports which determine 

the resulting loadings as a result of a postulated pipe break including: 

(a) The locations and number of design basis breaks on which the 

dynamic analyses are based.  

(b) The postulated rupture orientation, such as a circumferential 

and/or longitudinal break(s), for each postulated design basis 

break location.  

(c) A description of the forcing functions used for the pipe whip 

dynamic analyses including the direction, rise time, magnitude, 

duration and initial conditions that adequately represent the 

jet stream dynamics and the system pressure difference.  

(d) Diagrams of mathematical models used for the dynamic analysis.  

(e) A summary of the analyses which demonstrates that unrestrained 

motion of ruptured lines will not damage to an unacceptable 

degree, structure, systems, or components important to safety, 

such as the control room.  

9Circumferential breaks are perpendicular to the pipe axis, and the break 

area is equivalent to the internal cross-sectional area of the ruptured 

pipe. Dynamic forces resulting from such breaks are.assumed to separate 

the piping axially, and cause whipping in any direction normal to the 

pipe axis.
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5. A description should be provided of the measures, as applicable, to 

protect against pipe whip, blowdown jet and reactive forces including: 

(a) Pipe restraint design to prevent pipe whip impact; 

(b) Protective provisions for structures, systems, and components 

required for safety against pipe whip and blowdown jet and 

reactive forces; 

(c) Separation of redundant features; 

(d) Provisions to separate physically piping and other components 

of redundant features; and 

(e) A description of the typical pipe whip restraints and a summary 

of number and location of all restraints in each system.  

6. The procedures that will be used to evaluate the structural adequacy 

of Category I structures and to design new seismic Category I structures 

should be provided including: 

(a) The method of evaluating stresses, e.g., the working stress 

method and/or the ultimate strength method that will be used; 

(b) The allowable design stresses and/or strains; and 

(c) The load factors and the load combinations.  

7. The design loads, including the pressure and temperature transients, 

the dead, live and equipment loads; and the pipe and equipment static, 

thermal, and dynamic reactions should be provided.
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8. Seismic Category I structural elements such as floors, interior 

walls, exterior walls, building penetrations and the buildings 

as a whole should be analyzed for eventual reversal of loads due 

to the postulated accident.  

9. If new openings are to be provided in existing structures, the 

capabilities of the modified structures to carry the design loads 

should be demonstrated.  

10. Verification that failure of any structure, including nonseismic 

Category I structures, caused by the accident, will not cause 

failure of any other structure in a manner to adversely affect: 

(a) Mitigation of the consequences of the accidents; and 

(b) Capability to bring the unit(s) to a cold shutdown condition.  

11. Verification that rupture of a pipe carrying high energy fluid will not 

directly or indirectly result in: 

(a) Loss of redundancy in any portion of the protection system 

(as defined in IEEE-279), Class IE electric system (as defined 

in IEEE-308), engineered safety feature equipment, cable pene

trations, or their interconnecting cables required to mitigate 

the consequences of the steam line break accident and place the 

reactor(s) in a cold shutdown condition; or
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(b) Loss of the ability to cope with accidents due to ruptures 

of pipes other than a steam line, such as the rupture of pipes 

causing a steam or water leak too small to cause a reactor 

accident but large enough to cause electrical failure.  

12. Assurance should be provided that the control room will be habitable 

and its equipment functional after a steam line or feedwater line 

break or that the capability for shutdown and cooldown of the unit(s) 

will be available in another habitable area.  

13. Environmental qualification should be demonstrated by test for that 

electrical equipment required to function in the steam-air environ

ment resulting from a steam line or feedwater line break. The in

formation required for our review should include the following: 

(a) Identification of all electrical equipment necessary to meet 

requirements of 11 above. The time after the accident in which 

they are required to operate should be given.  

(b) The test conditions and the results of test data showing that 

the systems will perform their intended function in the environ

ment resulting from the postulated accident and time interval of 

the accident. Environmental conditions used for the tests should 

be selected from a conservative evaluation of accident conditions.  

(c) The results of a study of steam systems identifying locations where 

barriers will be required to prevent steam jet impingment from dis

abling a protection system. The design criteria for the barriers 

should be stated and the capability of the equipment to survive 

within the.protected environment should be described.
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(d) An evaluation of the capability for safety related electrical 

equipment in the control room to function in the environment 

that may exist following a pipe break accident should be 

provided. Environmental conditions used for the evaluation 

should be selected from conservative calculations of accident 

conditions.  

(e) An evaluation to assure that the onsite power distribution 

system and onsite sources (diesels and batteries) will remain 

operable throughout the event.  

14. Design diagrams and drawings of the steam and feedwater lines 

including branch lines showing the routing from containment to the 

turbine building should be provided. The drawings should show 

elevations and include the location relative to the piping runs of 

safety related equipment including ventilation equipment, intakes, 

and ducts.  

1.5. A discussion should be provided of the potential for flooding of safety 

related equipment in the event of failure of a feedwater line or any 

other line carrying high energy fluid.  

16. A description should be provided of the quality control and inspection 

programs that will be required or have been utilized for piping systems 

outside containment.  

17. If leak detection equipment is to be used in the proposed modifications, 

a discussion of its capabilities should be provided.
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18. A summary should be provided of the emergency procedures that would 

be followed after a pipe break accident, including the automatic 

and manual operations required to place the reactor unit(s) in a 

cold shutdown condition. The estimated times following the accident 

for all equipment and personnel operational actions should be included 

in the procedure summary.  

19. A description should be provided of the seismic and quality classi

fication of the high energy fluid piping systems including the steam 

and feedwater piping that run near structures, systems, or components 

important to safety.  

20. A description should be provided of the assumptions, methods, and 

results of analyses, including steam generator blowdown, used to 

calculate the pressure and temperature transients in compartments, 

pipe tunnels, intermediate buildings, and the turbine building 

following a pipe rupture in these areas. The equipment assumed to 

function in the analyses should be identified and the capability 

of systems required to function to meet a single active component 

failure should be described.  

21. A description should be provided of the methods or analyses performed 

to demonstrate that there will be no adverse effects on the primary 

and/or secondary containment structures due to a pipe rupture outside 

these structures.



UNTDSTATES ATOMICUENERGYSCOMMISSIO 
WASHINGTON, D.C. 20545 

No. P-429 FOR IMMEDIATE RELEASE 
Contact: Frank Ingram (Wednesday, December 13, 1972) 
Tel. 301/973-7771 

AEC REGULATORY STAFF REQUESTS DATA 
ON PIPE BREAKS IN NUCLEAR PLANTS 

The Atomic Energy Commission's Regulatory Staff is 
asking all utilities that operate nuclear power plants or 
have applied for operating licenses to assess the effects 
on essential auxiliary systems of a major break of the 
largest main steam or feedwater line. These lines carry 
steam from inside the reactor containment building to the 
main turbine in the turbine building, and hot feedwater 
back from the turbine condenser. The utility assessments 
will be evaluated by the AEC's Regulatory Staff.  

The probability of a steam-line rupture is low.  
Nonetheless it will have to be considered in the AEC's 
safety evaluation.  

The review of the pipe break problem has been under way 
for several weeks. It was started after the Advisory Com
mittee on Reactor Safeguards received a letter raising 
questions about the location of pipes in the two-unit 
Prairie Island plant in Minnesota.  

The Regulatory Staff has reviewed the Northern States 
Power Company application to operate Prairie Island, and 
on the basis of data available it has concluded that design 
changes will be required at Prairie Island.  

Based on the new information--to be submitted by utili
ties as soon as possible--the Staff will determine what 
corrective action, if any, is necessary in each case. The 
changes could include such steps as relocating piping, pro
viding venting of compartments, the addition of piping 
restraints, and, in some cases, structural strengthening.
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NOV 24 1972 

Docket No. 50-261 

Carolina Power & Light Company 
ATIN: Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Because of indications at H. B. Robinson Unit No. 2 of degradation of 
some fuel cladding and steam generator tubes, we requested by letter 
dated October 5, 1972, that you submit by October 24, 1972, later 
extended to October 31, 1972, a proposed change to the Tbchnical Spe
cifications, which would require additional surveillance of the steam 
generators to assure that they would retain fission products in the 
event of any of the postulated accidents normally addressed in Safety 
Analysis Reports. The proposed change was to include appropriate bases 
and supporting information for the bases. In addition, we requested 
that you be prepared to perform the first such surveillance test by 
October 31, 1972, and submit revised accident analyses by Decenter 31, 
1972.  

In your letter dated October 27, 1972, you suggested that the existing 
limitations on primary to secondary leakage provides assurance that 
flawed steam generator tubes will not fail as a result of a steam-line
break accident. We have perforffed a preliminary review of the infor
mation attached to your letter and we find that it does not provide 
sufficient information for us to conclude that all flaws which can 
lead to failure of tubes during a steam-line-break accident can be 
detected by this technique.  

Because the power transient resulting from a major steam-line-break 
accident may lea' to release of a substantial fraction of the fission 
products in the cladding gaps of -degraded fuel rods and because we 
do not now have adequate assurance that the steam generator tubes would 
retain these fission products, we are hereby requesting that CP&L per
form a pressure .test on each of the steam generators to assure that 
they are at present capablL of withstanding the pressure transient 
which would be caused by a major steam-line-break accident. In this
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regard, we consider either of the following sets of test conditions 
to be adequate: 

(a) 1900 psi pressure differential across the tube walls 
with the tube walls at 000F, or 

(b) 2300 psi pressure differential across the tube walls 
with the tube walls at the cold shutdown temperature.  

Please perfbrm the first such test within one week of the date of this 
letter and mndthly thereafter.  

Sincerely, 

, r tginal Signed by 
. Giambusso 

A. Giambusso 
Deputy Director for 

Reactor Projects 
Directorate of Licensing 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trombridge 

and Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 

Distribution 
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AEC PDR 
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RP Reading 
L Reading 
Branch Reading 
D. J. Skovholt, L:OR 
ACRS (16) 
RO( ) 
Attorney, OGC 
R. J. Schemel 
T. J. Carter 
R. W. Woodruff 
S. A. Teets 
R. R. Maccary 
A. Giambusso, 
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Carolina Power & Light Odepary 
ANW I. A. Jones 

Senior Vioe President 
336 ftyetteville Street 
Raleigh, North Camlna 27602 

Gentleman: 

In the future, Please provide brty copies of' all item 

submttted other than annual tiantcal reports and the item 

that have coW requireents specified in Section 50.30 id 

Appendi D of 10 CF 'Part 50.  

Sineerely, 

Donald J. Skerholt 
Assistant Director for 

operating actors 
Direetorate of Licenaing 

cc: a . Travrottag, sequire 
$bar, Pittman, Potts, Trowbridge 

and Madden 
910 - 17th Stzet, N. W.  
10ashigham, D. C. 20006 
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Docket No. 50-261 

Carolina Power & Light Company.  
ATTN: P. S. Colby 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

RE: H. B. ROBINSON STATION UNIT NO. 2 

Gentlemen.: 

The Commission's Regulatory Staff has completed areview of fuel 
densification and its effect on reactor operation including transients 
and postulated loss-of-coolant accidents. The Staff's investigations 
and conclusions are reported in "Technical Report on Densification of 
Light Water Reactor Fuels" dated November 14, 1972, a copy of which is 
enclosed for your information and guidance. This report concludes 
that densification of fuel may occur and that the resulting formation 
of-fuel column gaps should be anticipated in all light water reactor 
fuels. The report also provides the essential elements to be included 
in calculational models used to account for the effects of fuel densi
fication.  

The Regulatory Staff believes thatsthe fuel in the subject facility Js 
anI pt h1 to ensifiention. Therefore, we request that you provide 
the necessary analyses ~an other relevant data for determining the 
consequences of densification and the effects on normal operation, 
anticipated transients, and accidents, including the postulated loss
of-coolant accident, using the guidance provided in the enclosed report.  
These analyses shold be provided for your present and next fuel loadings.  
if the analyses idicate that changes in design or operating conditions 
are necessary to i haintain required margins, you should submit proposed 
changes and operdtina limitations with the analyses.
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In order that the Regulatory Staff can conduct an expeditious and 
orderly review of these matters, we request that you submit the 
analyses and additional information within 45 days from the date of 
this letter. It is requested that this information be provided with 
one signed original and thirty-nine additional copies.  

Sincerely, 

Original Signed byf' 
A. GiambussA 

A. Giambusso, Deputy Director 
for Reactor Projects 

Directorate of Licensing 

Enclosure: 
Technical Report on Densification Distribution 

(November 14, 1972) Docket File 
ACRS (16) 

cc w/o enclosure: HQ PDR 
George F. Trowbridge, Esquire DJSkovholt, L:OR 
Shaw, Pittman, Potts, Trowbridge & Madden RJSchemel, L:ORB :1 
910 - 17th Street, N. W. RWWoodruff, L:ORB #1 
Washington, D. C. 20006 SATeets, L:ORB 1 

RP Reading 
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Hartville Memorial Library Branch Reading 
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Hartville, South Carolina 29550 JRfuchanan, ORNL 
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Carolina Power & Light Company D. Skovholt 
ATTN: Mr. J. A. Jones T. Carter 

Senior Vice President R. Schemel 
Engineering and Operating R. Woodruff 

336 Fayetteville Street S. Tcets 
Raleigh, North Carolina 27602 J. McGough 

Gentlemen: 

By letters dated September 29, 1971, and September 8, 1972, you proposed 
a reduction in the nuclear hot channel factor contained in the Technical 
Specifications for the H. B. Robinson Unit No. 2.  

During our review of the proposed change, we found that additional infor
mationwas required in order to complete our evaluation of operation with 
the reduced nuclear hot channel factor and the present control rod insertion 
limits. We have discussed this matter with members of your staff on several 
occasions since June of this year. Please provide the information described 
in the enclosure to this letter by November 1, 1972, in three signed orig
inals and thirty-seven additional copies.  

Sincerely, 

Donald J. Skovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

Enclosure: 
Request for Additional Information 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006 
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ATOMIC ENERGY COMMISSION 
* WASHINGTON, D.C. 20545 

October 3, 1972 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President i 
Engineering and Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

By letters dated September 29, 1971, and September 8, 1972, you proposed 

a reduction in the nuclear hot channel factor contained in the Technical 

Specifications for the H. B. Robinson Unit No. 2.  

During our review of the proposed change, we found that additional infor

mation wasrequired in order to complete our evaluation of operation with 

the reduced nuclear hot channel factor and the present control rod insertion 

limits. We have discussed this matter with members of your staff on several 

occasions since June of this year. Please provide the information described 

in the enclosure to this letter by November 1, 1972, in three signed orig

inals and thirty-seven additional copies.  

Sincerely, 

11oadJ.60ovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

Enclosure: 
Request for Additional Information 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 - 17th Street, N. W.  

Washington, D. C. 20006



REQUEST FOR ADDITIONAL INFORMATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

Presently, H. B. Robinson is authorized operation with a total nuclear 
hot channel factor of: 

N 
Fq = 3.13 

and control rod insertion limits as specified in Figure 3.10-1 of the 
Technical Specifications. Your proposal for reactor operation with a 
lower overall nuclear hot channel factor may require new control rod 
insertion limits in order to limit the maximum fuel power density to 
15.8 kW/ft at 2200 MWt. In order for us to evaluate your request, 
please provide us with the following information: 

1. Using the worst case rod configurations permissible 
under the presently allowable rod insertion limits, 
provide a summary analysis of the predicted maximum 
total hot channel factors and associated fuel power 
densities expected during steady state, normal and 
anticipated operational transients. Include in your 
study, the effects of core cyclic changes, fuel reloads, 
unrestricted part length rod insertion and any other 
significant parameters that may influence the conclusions.  
Provide a list of the assumptions used for each case 
examined.  

2. Describe the method and frequency of any surveillance 
measures that will be implemented to assure compliance 
with the proposed reduced total nuclear hot channel 
factor.
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Carolina Power,& Light Company D. J. Skovholt 
ATTN: Mr. J. A. Jones T. J. Carter 

Sedior Vice President R. J. Schemel 
336 Fayetteville Street R. W. Woodruff 
Raleigh, North Carolina 27602 S. 'A. Teets 

e mD. Knuth 
Ge ntlemen': R. R. Maccary 

R. Mattson 

As we discussed with your staff on August 18, 1972, the Final Safety Analysis 
Report for H. B. Robinson Unit No. 2 includes an analysis of the steam-line
break accident in which it is tacitly assumed that the first and second 
barriers to the release of fission products would not fail.if the accident 
were to occur. Because of cracking of some steam generator tubes and because 
of indicated degradation of some of the fuel cladding, this assumption may no 
longer be warranted. Since the consequences of an accident previously analyzed 
may be increased, an unreviewed safety question exists. Please provide a 
revised analysis of the steam-line-break accident and any other accident pre
viously analyzed which may be affected. The analysis of the steam-line-break 
accident should include the considerations described in the enclosure to 
this letter.  

Until our review of your analysis is completed, please demonstrate periodically 
by surveillance testing the capability of the steam generator tubes to withstand 
the pressure transient that would result from the steam-line-break accident.  
A hydraulic pressure test would be satisfactory provided that the test pressure 
is great enough to allow for: (a) the maximum pressure differential across 
the tubes resulting from failure of the largest steam line between containment 
and the isolation valves, (b) the effect of rapid application of pressure in 
the accident case as compared to slow application in the test case, (c) the 
effect of temperature for the accident case as compared to actual temperature 
in the test case, and (d) margin of safety.  

Please submit by October 24, 1972, a proposed change to the Technical Speci
fications which would specify the test conditions for surveillance of the 
steam generators, provide bases for the test conditions, and provide supporting
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information for the bases; and be prepared by October 31; 1972, to perform 
the first such surveillance test. Please submit the revised analysis of 
the steam-line-break accident by December 31, 1972. If we can be of assistance 
in these regards, please call Mr. Roger W. Woodruff.  

Sincerely, 

Donald J. Skovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

. Enclosure: 
:Request for Additional Information 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 
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ycY Co4  UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

October 5, 1972 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

As we discussed with your staff on August 18, 1972, the Final Safety Analysis 

Report for H. B. Robinson Unit No. 2 includes an analysis of the steam-line

break accident in which it is tacitly assumed that the first and second 

barriers to the release of fission products would not fail if the accident 

were to occur. Because of cracking of some steam generator tubes and because 

of indicated degradation of some of the fuel cladding, this assumption may no 

longer be warranted. Since the consequences of an accident previously analyzed 

may be increased, an unreviewed safety question exists. Please provide a 

revised analysis of the steam-line-break accident and any other accident pre

viously analyzed which may be affected. The analysis of the steam-line-break 

accident should include the considerations described in the enclosure to 

this letter.  

Until our review of your analysis is completed, please demonstrate periodically 

by surveillance testing the capability of the steam generator tubes to withstand 

the pressure transient that would result from the steam-line-break accident.  

A hydraulic pressure test would be satisfactory provided that the test pressure 

is great enough to allow for: (a) the maximum pressure differential across 

the tubes resulting from failure of the largest steam line between containment 

and the isolation valves, (b) the effect of rapid application of pressure in 

the accident case as compared to slow application in the test case, (c) the 

effect of temperature for the accident case as compared to actual temperature 

in the test case, and (d) margin of safety.  

Please submit by October 24, 1972, a proposed change to the Technical Speci

fications which would specify the test conditions for surveillance of the 

steam generators, provide bases for the test conditions, and provide supporting
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information for the bases; and be prepared by October 31, 1972, to perform 

the first such surveillance test. Please submit the revised analysis of 

the steam-line-break accident by December 31, 1972. If we can be of assistance 

in these regards, please call Mr. Roger W. Woodruff.  

Sincerely, 

o0 nl d k'holt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

.Enclosure: 
Request for Additional Information 

cc: George F. Trowbridge, Esquire 

Shaw, Pittman, Potts, Trowbridge & Madden 

910 17th Street, N. W.  

Washington, D. C. 20006



REQUEST FOR ADDITIONAL INFORMATION AND ANALYSIS 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

A. Additional information pertaining to the capability of the fuel 

rods and the steam generators to retain fission products is needed 

as follows: 

1. With regard to the steam generators, provide: 

(a) A description of their present condition, 

(b) Assurance that all cracked tubes have been found, 

(c) Assurance that the action taken to arrest degrada
tion of the tubes is effective, and 

(d) The critical flaw size for the tubes as a function of 

pressure and temperature.  

2. Provide a quantitative description of fuel pellet dishing and 

a quantitative discussion of the design criteria on which 

dishing is based.  

B. A revised analysis of the consequences of double ended failure of the 

largest steam pipe between containment and the isolation valves is 

needed which considers the possible effect of the failure on fuel clad 

and steam generator tubes. The revised analysis should include: 

1. The assumption that the trip points are set at the most 

unconservative limits permitted by the Technical Specifi

cations, 

2. A calculation, as a function of initial power, of the 

maximum stress and strain in fuel clad, assuming that the 

clad is initially crimped so that it bears on the top of 

the fuel column, 

3. An estimate of the stress and strain at which fuel clad 

failure would occur,
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4. A calculation of the maximum stress in the steam generator 
tubes as a result of rapid pressure transients, and 

5. An estimate of the stress at which steam generator tube 
failure would occur.  

C. If there is any uncertainty with regard to the capability of 
fuel clad and a steam generator tube to withstand the transients 
resulting from the steam line break, submit a calculation of the 
dose at the site boundary.
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Files (H. B. Robinson-2, Docket No. 50-261) 
THRU: t em L, Chief, ORB #1, L 

UNREVIEWED SAFETY QUESTION RE BARRIERS TO RELEASE OF FISSION PRODUCTS 

SUMMARY 

Previous analyses of the steam-line-break accident assume that other 
barriers to the release of fission products do not fail during the 
course of the accident. Degradation of the Robinson-2 steam generator 
tubes and fuel clad is indicated to the extent that we are uncertain of 
their capability to withstand the pressure and power transients resulting 
from a steam-line-break accident at power. If these barriers should fail, 
the potential doses at the site boundary would be greater than those pre
viously analyzed.  

Additional analysis and information are needed from the licensee regarding 
the present condition of the steam generators, the present capability of 
the steam generator tubes, and the capability of crimped fuel clad to 
survive transients resulting from a steam line break. We conclude that 
additional surveillance of the steam generators is necessary prior to 
completion of our .review of this safety question.  

DISCUSSION 

Tube cracking has occurred in the Robinson-2 steam generators due to poor 
water chemistry on the secondary or shell side. CP&L has taken action to 
correct the water chemistry and to arrest further tube degradation by 
adjusting the steam generator recirculation ratio, providing continuous 
steam generator blowdown, and increasing the phosphate concentration in 
the secondary coolant(1 ). The effectiveness of this action is at present 
unknown to us.  

During the May 1972 outage, 69% of the steam generator tubes were inspected.  
CP&L believes that the 31% not inspected are in good condition because of 
their location in the steam generators. Thirty tubes known to ave cracks 
extending more than half way through the wall have been plugged l).  
Following plugging, the steam generators were hydraulically teste 3 y applying 2250 psi across the tubes. The test revealed no leakage
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The cracks in the two sections of damaged tubes removed from the steam 
generators are longitudinal, 0.5 to 0.6 inch long, and in some cases 
extend completely through the 40 mil wall. Minor circumferential cracks 
extend from the longitudinal cracks. Cracked tube sections were tested 
by slowly applying pressure to 2000 psig a 1500F. Cracks opened and 
closed as pressure was applied and removed . Although no crack growth 
was noted, we have at present no assurance that cracks are not continuing 
to grow in some inspected and uninspected tubes in the steam generators.  

For a steam-line-break accident at power, the differential pressure across 
the tubes would increase in rough IT) 10 seconds(4 ) from a nominal value of 
1465 psi(5,6) to perhaps 1800 psi . We have no assurance that a severely 
cracked tube would not fail during this small but rapid increase in 
differential pressure.  

Axial flux traverses in the Robinson-2 core indicate that fuel clad collapse 
as experienced in the Ginna core is in progress(2). Once collapsed clad 
comes in contact with the top of the fuel column, there will remain no free 
space to accommodate differential thermal expansion between the uranium 
oxide fuel and the zircaloy 4 clad. For the steam-line-break acgident at 
power, power increases to 109% of full power before scram occurs 
While power and fuel temperature increase, primary coolant temperatur9 
decreases, thus the average clad temperature tends to remain constant .  
The transient stress in fuel clad due to increasing fuel temperature is 
reduced by the dished design( 9) of the fuel pellets. The design criteria 
which resulted in the dish dimensions are unknown to us at this time.  

The clad at the top of the fuel column would be stressed beyond the yield 
point if clad collapse had occurred. A transient thermal stress due to 
the steam-line-break accident would be superposed on this stress because 
of thermal expansion of the fuel pellet column. The transient stress is 
determined by the average temperature of fuel at some point(9 ) beneath 
the surface. Assuming that the reactor is operating at 90% of full power 
and that a steam-line-break accident occurs, the average fuel temperature 
at this point beneath the fuel surface is very roughly estimated to increase 
from 1100 0F to 1170 0F at scram(10 ). This increase in temperature would 
cause the fuel column to increase in length by 0.04%(ll). At the maximum 
average clad6 temperature, 715 0F(10 ), the modulus of elasticity of the clad 
is 10.8 x 10 psi(12). For 0.04% strain, the transient clad stress would 
be 4000 psi which would be superposed on an unknown stress above the yield 
point,,-. 15,000 psi(1 4), whereas the tensile strength is 18,000 psi at
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(13 
this temperature and at rapid strain rates 3). Thus, there may be no 

margin to failure.  

If a steam line break occurs outside containment and upstream from the 
isolation valve and if the resulting transient fails unpressurized fuel 
and a steam generator tube, the potential doses at the site boundary would 

be greater than those previously calculated.  

CONCLUSIONS 

We conclude that an unreviewed safety question exists for Robinson-2 and 

that CP&L should be required to submit additional information and analysis 

of the capability of the fuel rods and the steam generators to provide 

barriers to the release of fission products in the event of a steam-line

break accident or any other accident previously analyzed.  

With regard to the steam-line-break accident, the additional information 

should include the following: 

1. For the steam generators: 

(a) A description of their present condition, 

(b) Assurance that all cracked tubes have been found, 

(c) Assurance that the action taken to arrest degradation 

of the tubes is effective, and 

(d) The critical flaw size for the tubes as a function of 

pressure and temperature.  

2. A quantitative description of fuel pellet dishing and a 

quantitative discussion of the design criteria on which 

dishing is based.  

CP&L should submit a revised analysis of the consequences of double ended 

failure of the largest steam pipe between containment and the isolation 

valves and should consider the possible effect of the failure on fuel 

clad and steam generator tubes. The revised analysis should include:
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1. The assumption that the trip points are set at the most 
unconservative limits permitted by the Technical Specifications, 

2. A calculation, as a function of initial power, of the maximum 
stress and strain in fuel clad, assuming that the clad is 
initially crimped so that it bears on the top of the fuel column, 

3. An estimate of the stress and strain at which fuel clad failure 
would occur, 

4. A calculation of the maximum stress in the steam generator 
tubes as a result of rapid pressure transients, and 

5. An estimate of the stress at which steam generator tube 
failure would occur.  

If there is an uncertainty with regard to the capability of fuel clad and 
a steam generator tube to withstand the transients resulting from the 
steam line break, CP&L should submit a calculation of the dose at the 
site boundary.  

Until review of this safety question is completed, CP&L should demonstrate 
periodically by surveillance testing the capability of the steam generator 
tubes to withstand the pressure transient that would result from the steam
line-break accident. A hydraulic pressure test would be satisfactory pro
vided that the test pressure is great enough to allow for: (a) the maximum 
pressure differential expected across the tubes during the accident, (b) 
the effect of rapid application of pressure in the accident case as compared 
to slow application in the test case, (c) the effect of temperature in the 

accident case as compared to actual temperature in the test case, and 
(d) margin.  

R. W. Woodruff 

Operating Reactors Branch #1 
Directorate of Licensing 

Enclosures: 
References 

cc: A. Giambusso R. W. Woodruff (2) 
D. J. Skovholt S. A. Teets 
T. J. Carter R. Mattson 
R. J. Schemel M. Jinks (2) 
RO (3) D. Knuth 
R. R. Maccary
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*acUNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

ES September 28, 1972 

Docket.No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

As the number of nuclear plants in operation becomes progressively 
larger, the data from these plants become increasingly important.  
Therefore, it is highly desirable that data reporting be consistent 
from plant to plant. This consistency will facilitate the analysis, 
evaluation and comparison of.data on the Safety and Environmental 
Effects of the operating plants.  

The Administrative Controls Section of Technical Specifications 
delineates reporting requirements. In the near future, we propose 
to revise this Section of Technical Specifications to assure reporting 
consistency and to conform as nearly as possible to Safety Guides 16 
and 21. We are enclosing copies of these Guides for your information.  
Also enclosed are suggested Technical Specifications that cover the 
Plant Reporting Requirements.  

Please submit within sixty days, proposed revisions to the Administrative 
Controls Section of your Technical Specifications which meet the 
guidance set forth in the enclosures to the extent practical for your 
facility. The proposed revision should be submitted in three signed 

and thirty-seven additional copies.  

Although all of the provisions of Safety Guides 16 and 21 may not be 

included in the present Technical Specifications for your facility, we 
request that you immediately address the reporting format of the 
Guides, and, to the degree practical for your facility, make measure
ments and analyses equivalent to those specified in the Guides.  
Where you collect alternate, different, or additional data that 

should be reported separately, klease report these data in units 
and style as similar as feasible to those of the Guides.
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For those subjects addressed in the Safety Guides which you do not 
propose to adopt in your reports, we request that you submit the 
following additional information: 

1. A description of those areas where it is not practical 
in your facility for you to follow measurements 
prescribed and the reporting format of the Guides.  

2. A description of those measurements which depart 
either in frequency or in type of analysis from 
the acceptable program described in the Safety 
Guides and .a justification for the adequacy of 
your alternate program.  

Thank you for your cooperation in this effort to provide a consistent 
means of reporting information on operating data and effluent releases 
from nuclear power facilities.  

Sincerely, 

;XII/ 

25onald J Kkovholt 
Assistant Director for 

Operating Reactors 
Directorate of Licensing 

Enclosures: 
1. Safety Guide No. 16 >fe ' o\ .  
2. Safety Guide No. 21 
3. Plant Reporting Requirements 

cc: George F. Trowbridge, Zsquire 
Shaw, Pittman, potts, Trowbridge & Madden 
910 - 17th Street, N. W.  
Washington, D. C. 20006



6.12 PLANT REPORTING REQUIREMENTS 

6.12.1 The following information shall be submitted in addition to 

the reports listed in Table 6.12-1 and required by Title 10, 

uode of Federal Regulations.  

6.12.2 Routine Reports: 

a. Operating Reports 

Operations Reports shall be submitted in writing to the 

Deputy Director for Reactor Projects, Directorate of 

Licensing, USAEC, Washington, D. C. 20545.  

(1) Startup Report 

A summary report of unit startup and power escala

tion testing shall be submitted following receipt of 

operating licenses, following amendments to the 

licenses involving a planned increase in power level, 

following the installation of fuel that has a 

different design and/or has been manufactured by a 

different fuel supplier, or following modifications 

to an extent that the nuclear, thermal, or hydraulic 

performance of the unit may be significantly altered.  

The report shall include a description of the measured 

values of the operating conditions or characteristics 

obtained during the test program and a comparison with 

design predictions and specifications. Any corrective 

actions that were required to obtain satisfactory oper

ation should be described. Startup reports shall be 

submitted within 60 days following commencement of 

commercial power operation, i.e., initially following 

synchronization of the turbo-generator to produce 

commercial power or resumption of commercial power 

operation 
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(2) First Year Operation Report 

A report shall be submitted within 60 days after 

completion of the first year of comercial power 

operation as defined above. This report may be 

incorporated into the semiannual operating report 

and shall cover the following: 

(a) an evaluation of unit performance to date in 

comparison with design predictions and 

specifications; 

(b) a reassessnent of the safety analysis submitted 

with the license application in light of 

measured operating characteris tics when such 

measurements indicate that there may be sub

stantial variance from prior analyses; 

(c) an assessment of the performance of structures, 

systems and components important to safety; 

(d) a progress and status report on any items 

identified as requiring additional information 

during the operating license review or during 

the startup of the plant, including items dis

cussed in the AEC's safety evaluation, items on 

which additional information was required as 
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conditions of the license and items identified 

in the licensee's startup report.  

(3) Semiannual Operating Reports 

Routine operating reports shall be submitted within 

60 days after January 1 and July 1 of each year.  

The first such period should begin with the date of 

initial criticality. These reports should include 

the following: 

(a) Operations Summary 

A summary of operating experience occurring 

during the reporting period that relates to the 

safe operation of the plant, including a 

summary of: 

(i) changes in plant design, 

(ii) performance characteristics (e.g., 

equipment and fuel performance), 

(iii) changes in procedures which were 

necessitiated by (i) and (ii) or which 

otherwise were required to improve the 

safety of facility operations, 
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(iv) results of surveillance tests and 

inspections required by these technical 

specifications, 

(v) the results of any periodic containmnent 

leak rate tests performed during the 

reporting period, 

(vi) a brief summary of those changes, tests 

and experiments requiring authorization 

from the Commission pursuant to 10 CFR 

50.59(a), and 

(vii) any changes in the plant operating 

organization which involve positions 

which are designated as key supervisory 

personnel on Figure 6.2-1.  

(b) Power Generation 

A summary of power generated during the 

reporting period including: 

(i) gross thermal power generated (in MUH) 

(ii) gross electrical power generated (in 

MW) 
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(iii) not electrical power generated (in MJH) 

(iv) number of hours the reactor was critical 

(v) number of hours the generator was on

line 

(vi) histogram of thermal power vs. time 

(c) Shutdowns 

Descriptive material covering all outages 

occurring during the reporting period. For 

each outage, information shall be provided on: 

(i) the cause of the outage, 

(ii) the method of shutting -down the reactor; 

e.g., trip automatic rundown, or 

manually controlled deliberate shutdown, 

(iii) duration of the outage, 

(iv) unit status during the outage; e.g., 

cold shutdown or hot shutdown, 

(v) corrective action taken to prevent 

repetition, if appropriate.  
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(d) Maintenance 

A discussion of safety-related maintenance 

(excluding preventative maintenance) performed 

during the reporting period on systems and 

components that are designated to prevent or 

mitigate the consequences of postulated acci

dents or to prevent the release of significant 

amounts of radioactive material. Included in 

this category are systems and components which 

are part of the reactor coolant pressure 

boundary defined in 10 CFR 5 5 0.2(v), any part 

of the an.-ineered safety features, or 

associated service and control systems that are 

required for the normal operation of engineered 

safety features, part of any reactor protection 

or shutdown system, or part of any radioactive 

waste treatment handling and disposal system or 

other system which may contain significant 

amounts of radioactive material. For any mal

functions for which corrective maintenance was 

required, information shall be provided on: 

(i) the system or component involved, 

(ii) the cause of the malfunction, 

(iii) the results and effect on safe 

operation, 

6.12-6



(iv) corrective action taken to prevent 

repetition, 

(v) precautions taken to provide for reactor 

safety during repair.  

(e) Changes, Tests and Experiments 

A summary of all changes in the plant design 

and procedures that relate to the safe oper

ation of the plant shall be included in the 

Operations Summary section of these semiannual 

reports. Changes, tests, and experiments per

formed during the reporting period that require 

authorizat.on from the Commission pursuant to 

10 CFR 5 0 .59(a) are covered in paragraph 
6 .12.1.a(3)(a)(vi) of these technical specifi

cations; however, those changes, tests, and 

experinents that do not require Coramission 

authorization pursuant to §50. 5 9(a) shall be 

addressed. The report shall include a brief 

description and the summary of the safety 

evaluation for those changes, tests, and 

experiments, carried out without prior Commis

sion approval, pursuant to the requirements of 

§50.59(b) of the Commission's regulations, that 

"The licensee shall furnish to the Commission, 
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annually or at such shorter intervals as may be 

specified in the license, a report containing a 

brief description of such changes, tests, and 

experiments, including a summary of the safety 

evaluation of each".  

(f) Radioactive Effluent Releases 

A statement of the quantities of radioactive 

effluents released from the plant, with data 

summarized on a monthly basis following the 

format of Appendix A of USAEC Safety Guide 21 

of January 1972: 

(i) Gaseous Effluents 

(a) Gross Radioactivity Releases 

(1) Total gross radioactivity (in curies), 

including noble and activation gases 

released.  

(2) Maximum gross radioactivity release 

rate during any one-hour period.  

(3) Total gross radioactivity (in curies) 

by nuclide released, based on repre

sentative isotopic analyses performed.  

(4) Percent of technical specification 

limit.  
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(b) Iodine Releases 

(1) Total iodine radioactivity (in curies) 

by nuclide released, based on repre

sentative isotopic analyses performed.  

(2) Percent of technical specification 

limit for 1-131 released.  

(c) Particulate Releases 

(1) Gross radioactivity (8, y) released 

(in curies) excluding background 

radioactivity.  

(2) Gross alpha radioactivity released 

(in curies) excluding background 

radioactivity.  

(3) Total gross radioactivity (in curies) 

of nuclides with half-lives greater 

than eight days.  

(4) Percent of technical specification 

limit for particulate radioactivity 

with half-lives greater than eight 

days.  
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(ii) Liquid Effluents 

(a) Gross radioactivity ($, y) released 

(in curies) excluding tritium and 

average concentration released to the 

unrestricted area.  

(b) Total tritium and alpha radioactivity 

(in curies) released and average con

centration released to the unrestricted 

area.  

(c) Total dissolved gas radioactivity (in 

curies) and average concentration 

released to the unrestricted area.  

(d) Total volume (in liters) of liquid 

waste released.  

(e) Total volume (in liters) of dilution 

water used prior to release from the 

restricted area.  

(f) The maximum concentration of gross 

radioactivity (0, y) released to the 

unrestricted area (averaged over the 

period of release).  
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(g) Total gross radioactivity (in curies) 

by nuclide released, based on repre

sentative isotopic analyses performed.  

(h) Percent of technical specification 

limit and 10 CFR Part 20 concentration 

limits for unrestricted areas.  

(iii) Solid Waste 

(a) The total amount of solid waste 

packaged (in cubic feet).  

(b) The total estimated radioactivity 

(in curies) involved.  

(c) The dates of shipment and disposition 

(if shipped offsite).  

(g) Environmental Monitoring 

(i) For each medium sampled, e.g., air, 

baybottom, surface water, soil, fish 

including: 

(a) Number of sampling locations, 

(b) Total number of samples, 
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(c) Number of locations at which levels 

are found to be significantly above 

local backgrounds, 

(d) Highest, lowest, and the annual 

average concentrations or levels of 

radiation for the sampling point 

with the highest average and 

description of the location of that 

point with respect to the site.  

(ii) If levels of radioactive materials in 

environmental media indicate the likeli

hood of public intakes in excess of 1% 

of those that could result from con

tinuous exposure to the concentration 

.values listed in Appendix B, Table II, 

Part 20, estimates of the likely resul

tant exposure to individuals and to 

population groups, and assumptions upon 

which estimates are based shall be 

provided.  

(iii) If statistically significant variations 

of offsite environmental concentrations 

with time are observed, correlation of 

these results with effluent release 
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shall be provided.  

(h) Occupational Personnel Radiation Exposure 

A tabulation of personnel exposures shall be 

reported for the year (or first six months) 

in the following groups: less than 100 mRem, 

100 - 500 mRem, 500 - 1250 mRem, 1250 - 2500 mRem, 

2500 - 5000 mRem, above 5000 mRem. An explanation 

for all personnel exposures greater than 500 mRem 

in six months or the year shall be provided.  

6.12.3 Non-Routine Reports 

a. Reporting of Abnormal Events 

(1) Abnormal Occurrence Reports 

Notification shall be made within 24 hours by telephone 

or telegraph to the Director of the Regional Regulatory 

Operations Office, followed by a written report within 

10 days to the Deputy Director for Reactor Projects, 

Directorate of Licensing (cc. to the Director of the 

Regional Regulatory Operations Office) in the event 

of the abnormal occurrences as defined in Section 

1.0. The written report on these abnormal occurrences, 
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and to the extent possible, the preliminary telephone 

and telegraph notification, shall: (a) describe, 

analyze and evaluate safety implications, (b) outline 

the measures taken to assure that the cause of the 

condition is determined, and (c) indicate the 

corrective action (including any changes made to 

the procedures and to the quality assurance program) 

taken to prevent repetition of the occurrence and 

of similar occurrences involving similar components 

or systems.  

In addition, the written report shall relate any 

failures or degraded performance of systems and 

components for the incident to similar equipment 

failures that may have previously occurred at the 

plant. The evaluation of the safety implications 

of the incident should consider the cumulative 

experience obtained from the record of previous 

failures and malfunctions of the affected systems 

and components or of similar equipment.  

b. Reporting of Unusual Events 

A written report shall be forwarded within 30 days to the 

Deputy Director for Reactor Projects, Directorate of Licensing, 

and to the Director of the Regional Regulatory Operations 

Office, in the event of: 

(1) Discovery of any substantial errors in the transient 

or accident analyses, or in the methods used for such 

analyses, as described in the Safety Analysis Report 

or in the bases for the technical specifications.  
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(2) Any substantial variance from performance specifi

cations contained In the technical specifications 

or in the Safety Analysis Report.  

(3) Any condition involving a possible single failure 

which, for a system designed against assumed single 

failures, could result in a loss of the capability 

of the system to perform its safety function.  

6.12.4 Special Reports 

Special reports shall be submitted in writing within 90 days 

to the Deputy Director for Reactor Projects, Directorate of 

Licensing, USAEC, Washington, D. C. 20545.  

Special reports shall be submitted covering inspections, 

tests and maintenance that are appropriate to assure safe 

operation of the plant. The frequency and content of these 

special reports are determined on an individual case basis 

and designated in these technical specifications. Examples 

of subjects for such reports include: 

(a) In-service inspection.  

(b) Tendon surveillance, 

(c) Containment structural tests, 

6.12-15



(d) Special maintenance reports.  

(e) Authorization of changes, tests, and experiments in accordance 

with 10 CFR 50.59.  

(f) Containment leak rate tests.  

(g) Radioactive effluent releases.  

(h) Materials radiation surveillance specimens reports.  

(i) Fuel performance following each refueling or partial 

refueling.  
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TABLE 6.12-1 

PFPO7TING ST"'ARV 

Technical 
Specifications AEC Noti ication Written 'enort Within 

Paragraph Regulation Report Within 10 navs 30 navs 6 Mo 1 

6.6 20. 4 0 3(a) Severe Accident Tnvolving Imrediately DRO 

Licerscd >aterial 

6.6 20.402 Loss of Licensed Material Immediate~v DRO 

6.6 73.42 Special Nuclear "aterial Inn.,ediately 
Unaccounted for 

13 
6.6 40.6 4 (c) Theft or Tnlawful T)iversion ImmediatelV 

of Source Material 

6.6 70.52 Accidental Criticality or Vromotly 

Loss of Snecial Nucl.ear 
Material 

6.6 70.54 Transfer of Snecial Promotly4 
Nuclear Material 

Receipt of Snecial Nuclear 
Material AEC 

6.6 4 0. 6 4 (a) Transfer of Source 'Taterial Promotly 

Receipt of Source Y'aterial 

6.6 20.403(b) Accidents Involving DRO 
Licensed aterial 24 hours 

6.6.2.a 50.36 Abnormal Occurrence 24 hours DL/DRO 

6.6 2 0. 4 0 5(a) Overexnosure or Excessive DRO 
Radiation Level 

6.6.2.b 50.36 Unusual Events DL/DRO



TABLE K.12-1 (Continued) 

Technical 
Specifications AEC Notification Written Penort Within 1 

Paragranh Regulation Renort Within 10 navs 30 Pays 6 No. JY 

6.6 20.408 Personnel Exposure DR5 

(Terminated E77novees) 

6.6 70.53 Special Nuclear Material AEC4 

Status 

6.6.1.a(l) 50.36 Startup Renort DL 6 

6.6.1.a(3) 50.36 Semiannual Operating DL 

6.6.1.a(2) 50.36 First Year Operation DL 

6.6 .20.407 Personnel Exncsure DR 
and Monitorinc.  

6.6.3.e 50.59(d) Changes, Test, and DL 

Experiments 

6.6.3.f Proposed Appendix Containment Leak DL 8 

Part 50 Rate 

1 DR - Director of Regulation, DL - Directorate of Licensing, DRO - Directorate of Regulatory Operations 

2 See 10C7R73.42 for details on reporting times.  
3 See 10CFR40.64(c) for details on reporting tires.  
4 U.S. Atomic Energy Commission, P.O. Box %, Oak Ridge, Tennessee 37830.  
5 Within 30 days after determining exposure or 90 days after termination, whlchever is earlier.  
6 Within 60 ays follow7ing comletion of testing or commencement of commercial nower oneration, 

whichever comes first.  
7 AEC authorization is recuired prior to nerforirr' the change, test, or exneriment in thiIs 

cate,:.orv.  
8 Report on first text due 3 months after comletion of test; notification oF other tests 

do d C), )0. ts t "esults.
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Docket No. 50-261 Branch Reading 

ACRS (16) 
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Carolina Power & Light Company D. Skovholt 
ATTN: Mr. N. B. Bessac, Manager T. Carter 

Nuclear Generation R. Schemel 
336 Fayetteville Street R. Woodruff 
Raleigh, North Carolina 27602 S. Teets 

Gentlemen: 

Your report of an abnormal occurrence dated July 24, 1972, contains 
a description of action taken as a-result of finding that the con
centration of boron in the boron injection tahk was below the limit 
specified in the Technical Specifications. We have reviewed your 
report and find that it does not contain sufficient information for 
us to evaluate the safety considerations involved. Please provide 
additional information as described in the enclosure within 10 days 
of receipt of this letter.  

Sincerely, 

Donald J. Skovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

Enclosure: 
Request for Additional Information 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 

OFFICE) g_ ___L-OR- L L:OR-l LORri 

SURNAME1. RWWoodruff.pl SATRJS el DJSkbholt 
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Form AEC-318 (Rev. 9-53) AECM 0240 r U. S. GOVERNMENT PRINTING OFFICE 1972 -463 -015



REQUEST FOR ADDITIONAL INFOWATION 

H. B. ROBINSON UNIX NO. 2 

DOCKET NO. 50-261 

Expand your discussion of the plugging of the boric acid recirculation 
line to include the following: 

1. A description of the mechanism which caused the plugging.  

2. A description of the means by which the low boron concentration 

was detected.  

3. Anaestimatenof the length of time the boron concentration could 
have been below the specified minimun.  

4. A statement of the time required to correct the abnormal con
dition, the reactor operating statue during this time, and 
justification for such status.  

5. A desacription of action taken to prevent or reduce the probe 
ability of a recuttance.  

6. A summary of the report prepared by the Plant Safety Comittee 
subsequent to their review of the occurrence.  

OFFICE I - .- - - --.- -.- - - - - - - - - --.

SURNAME) 

DATE -- ----------------- - --- -----------------
Form AEC-318 (Rev. 9-53) AECM 0240 US. GOVERNMENT PRINTING OFFICE 1972 -463 -015



DISTRIBUTION 

'v' W. Dooly, DR 
RO (3) 
H. Shapar, OGC 
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SEP 1 2 197Z J. Buchanan, ORNL 
PDR 
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_-4ocket File 
Docket No. 50-261 RP Reading.  

Branch Reading 
ACRS (16) 
R. Boyd 

Carolina Power & Light Company R. DeYoung 
ATTN: Mr. J. A. Jones J. Hendrie 

Senior Vice President E. Case 
336 Fayetteville Street D. Knuth 
Raleigh, North Carolina 27602 D. Skovholt 

T. Carter 

Gentlemen: R. Schemel 
R. Woodruffic&. 0 bar+ 

As a result of recent investigations of the performance of unpTreptsur Jinks 
fuel in some of the pressurized water reactors presently in operation, we have determined that certain additional conditions are warranted for continued operation of the H. B. Robinson Unit No. 2. The basis for these conditions was discussed with your representatives on August 3, 1972.  

Based on our review of the operating experience of H. B. Robinson Unit No. 2 and our discussions with you, we have concluded that operation of Unit No. 2 may be safely continued subject to the additional conditions specified in the enclosure to this letter entitled "Interim Conditions for Operation, H. B.  Robinson Unit No. 2". These conditions shall be applicable to operation of Unit No. 2 at any authorized power level until the first refueling shutdown.  Authorization of reactor operation under conditions other than those specified is dependent upon further evaluation of the longer term effects of the fuel anomalies associated with unprepressurized fuel.  

Sincerely, 

Donald J. Skovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

Enclosure: 
Interim Conditions for-Operation 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 

S~ID \L ~L: OR J OFFICE- L: OR- L: OR-1 L: RS D L: TR L: OR 
RWWoodru f:pl U 

SURNAME 0 -SA -e-s -RJ-- - Scmel___ DKth Ea DJS ovholt 
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0,. UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

September 12, 1972 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

As a result of recent investigations of the performance of unprepressurized 
fuel in some of the pressurized water reactors presently in operation, we have 
determined that certain additional conditions are warranted for continued 
operation of the H. B. Robinson Unit No. 2. The basis for these conditions 
was discussed with your representatives on August 3, 1972.  

Based on our review of the operating experience of H. B. Robinson Unit No. 2 
and our discussions with you, we have concluded that operation of Unit No. 2 
may be safely continued subject to the additional conditions specified in the 
enclosure to this letter entitled "Interim Conditions for Operation, H. B.  
Robinson Unit No. 2". These conditions shall be applicable to operation of 
Unit No. 2 at any authorized power level until the first refueling shutdown.  
Authorization of reactor.operation under conditions other than those specified 
is dependent upon further evaluation of the longer term effects of the fuel 
anomalies associated with unprepressurized fuel.  

Sincerely, 

Donald J. kovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

Enclosure: 
Interim Conditions for Operation 

cc: George F. Trowbridge, Esquire 
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006



INTERIM CONDITIONS FOR OPERATION 

H. B. ROBINSON UNIT NO. 2 

DOCKET NO. 50-261 

1. Average linear power in each unprepressurized fuel assembly shall 
not exceed 7.15 kW/ft.  

2. For unprepressurized fuel assemblies, the peak linear power as 
obtained from evaluations of in-core flux maps and multiplied by 
1.2 to allow for possible local power peaking, shall not exceed 
13.2 kW/ft. For prepressurized fuel assemblies, the peak linear 
power obtained in the same way, shall not exceed 15.2 kW/ft.  

3. Reactor shutdown will be initiated within 8 hr if the primary to 
secondary leakage in a steam generator reaches 0.3 gpm.  

4. For cycle 1 operation: 

(a) In-core flux traces shall be measured and evaluated every 
2 weeks. A full in-core flux map shall be measured and 
evaluated once a month.  

(b) Primary coolant gross radioactivity shall be measured at 
least five times per week and after each significant operating 
event which could affect fuel clad integrity.  

Primary coolant gross gamma radioactivity shall be monitored 
continuously by the letdown monitor. If the letdown monitor 
is not operating, the primary coolant gross activity shall be 
measured daily.  

(c) Secondary coolant gas radioactivity shall be monitored con
tinuously by the air ejector gas monitor.  

Secondary coolant gross radioactivity shall be measured weekly.  
If the air ejector monitor is not operating, the secondary 
coolant gross radioactivity shall be measured at least daily 
to evaluate steam generator leak tightness.  

5. A monthly report of all primary and secondary activity measurements 
and effluent discharge activity levels shall be made to the Directorate 
of Licensing.
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6. For cycle 1 operation, the following administrative controls shall 
be applied: 

(a) Should a power level less than 95% be maintained continuously 
for more than 100 hours but less than 24 days, the rate of 
power increase shall be limited to 10% per hour.  

(b) Should a power-level less than 95% be maintained continuously 
for more than 24 days, the rate of power increase shall be 
limited to 3% per hour from 25% to 100% of full power.



R~lGY c,,.-, 

UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

tTES 01 SE 1 972 

Files (H. B. Robinson- , Docket No. 50-261) 
THRU: 44lL hief, ORB #1, L 

SAFETY EVALUATION RE FUEL CLAD COLLAPSE 

Axial flux traverses indicate that separation of fuel pellets and collapse 
of the clad into the resulting void may be in progress in Region 1 which 
contains unprepressurized fuel. Analyses have been performed by 
Westinghouse for Carolina Power & Light Company which indicate that (a) 
limiting linear power density in the unprepressurized fuel to 13.2 kW/ft, 
and in the prepressurized fuel to 15.2 kW/ft will limit temperature of 
the cladding to 1800 F and 2300 0F respectively if a loss-of-coolant 
accident were to occur, (b) limiting the leakage from the steam generators 
to 0.3 gpm each would limit the thyroid dose at the site boundary to values 
on the order of Part 20 limits if the leakage is confined to a single 
steam generator, and (c) limiting the rate of power increase will limit 
the consequences of differential thermal expansion of cladding and fuel.  

CP&L has not formally submitted descriptions of the analyses and the results 
and conclusions obtained from them; however, after many discussions between 
the staff and CP&L and their consultants, Technical Review has informed us 
that they believe that the Interim Conditions for Operation are appropriate 
for continued operation while the demand for power is great. Technical 
Review is completing its analytical model of the fuel and will apply the 
model to Robinson-2 fuel.  

R. W. Woodruff 
Operating Reactors Branch #1 
Directorate of Licensing 

cc: A. Giambusso 
D. Knuth c 
D. J. Skovholt 
T. J. Carter 
R. J. Schemel 
R. W. Woodruff (2) 
S. Teets 
RO (3) 
M. Jinks (2)



JUL 28 1972 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering & Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

Requirements for peaking factor reductions as a result of recent evaluations 

of emergency core cooling system performance and a recent 
evaluation of 

the ability of the ex-core detectors to detect local power perturbations 

caused by a misaligned rod or a dropped rod indicates that present quad

rant power tilt limits in the Technical Specifications for the !. B.  

Robinson plant may be too large, permitting design.peaking factors or 

safety limits to be exceeded before detection by the ex-core instrumenta

tion. These limits on the quadrant power tilt are specified in the Control 

Rod and Power Distribution Limits section of your Technical Specifications.  

Two tilt limits, as determined by ex-core detectors, are specified: (1) a 

lower limit that provides a warning of potential violation of design peaking 

factors, and (2) an upper limit that provides a warning of potential viola

tion of safety limits. Action appropriate to each situation is also 

specified.  

In this regard, please submit by August 25, 1972, a reevaluation of 
the 

ability of the ex-core detectors-to provide a warning of potential 

violation of design peaking factors and safety limits from the x-y 

plane power tilts for the 1. B. Robinson plant assuming 
the most adverse 

permissible axial peaking factor. If the results of your analysis show 

that lower quadrant tilt limits are needed to provide the above warnings, 

we will require appropriate changes to the Technical Specifications. In 

this event, your response should include your proposed changes to the 

OFFICE ...-.------------
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DATE . *------ - --- -- -- ----- -- - --- -- -- -- - - - - - - ---
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Carolina Power & Light Company - 2 -JUL 28 1972 

Technical Specifications. Please inform us within seven (7) days 
after receipt of this letter of your confirmation of the above sub
mittal date or the date you will be able to meet.  

If you desire any discussion or clarification of the material requested, 
please contact us.  

Sincerely, 

D. J. Skovholt 
Assistant Director 

for Operating Reactors 
Directorate of Licensing 

cc: G. F. Trowbridge 
Shaw, Pittman, Potts, Trowbridge
& Madden 

910 - 17th Street, N.W.  
Washington, D. C. 20006 

DISTRIBUTION 
AEC PDR 
Local PDR 
Docket File 
RP Reading 
ORB-1 Reading 
S. Hanauer 
R. S. Boyd 
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H. Denton 
T. Carter 
OGC 
RO (3) 
R. Woodruff 
S. Teets (2) 
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Docket No. 50-261 D. Skovholt 
F. Schroeder 
R. Maccary 

Carolina Powe & Light Company D. Knuth 
ATTN: Mr. J. Jones R. Tedesco 

Senior Vi e President 
Engineerin & Operating 

336 Fayetteville S eet 
Raleigh, North Carol na 27602 

Gentlemen: 

Requirements for peaking actor reductions as a resu t of recent evaluations 
of emergency core cooling stem performance indic e that present quadrant 
power tilt limits in the Te knical Specifications or the H. B. Robinson 
plant may be too large, perm ting design peakin factors or safety 
limits to be exceeded before d tection by the -core instrumentation.  
These limits on the quadrant po er tilt are s cified in the Control 
Rod and Power Distribution Limit section of our Technical Specifications.  
Two.tilt limits, as determined by x-core d tectors, are specified: 
1) a lower limit that provides a wa ing potential violation of 
design peaking factors, and 2) an up er imit that provides a warning 
of potential violation of safety limi e. Action appropriate to each 
situation is also specified.  

In this regard, please submit by A dust 2. 1972, a reevaluation of 
the ability of the ex-core detect s to pro ide a warning of potential 
violation of design peaking fact s and safe y limits from the x-y 
plane power tilts for the H. B. Robinson plan assuming the most adverse 
permissible axial peaking fac r. If the resu ts of your analysis 
show that lower quadrant til limits are needed o provide the above 
warnings, we will require a propriate changes to he Technical Specifi
cations. In this event, y ur response should incl c your proposed 
changes to the Technical specifications. Please in a us within.  
seven (7) days after re eipt of this letter of your co firmation of 
the abovesubmittal da e or the date you will be able t meet.  

If you desire any di cussion or clarification of the materi 1 requested, 
please Contact 4s, 

Sincerely, 

D. J. Skovholt, Assistant Director 
for Operating Reactors 

___________ __________ - ircetorat. of Licanocing 

CL#ICE e nt page OR:L OR:L TR:L OR:AD:L 
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cc: G. F. Trowbridge 
Shaw, Pittman, Potts, 

Trowbridge & Madden 
910 - 17th Street, N.W.  
Washington, D.\C. 20006 

OFFICE ............................. ...................... ..................................... ..................... . ..............  
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. DC. 20545 

E S 

Docket No. 50-261 

Carolina Power & Light Company 0 
ATTN: Mr. J. A. Jones 

Senior Vice President eY eg 
Engineering & Operating 

336 Fayetteville Street 14, 

Raleigh, North Carolina 27602 

Gentlemen: 

Requirements for peaking factor reductions a a result of recent evaluations 

of emergency core cooling system performance indicate that present quadrant 

power tilt limits in the Technical Specifications for the H. B. Robinson 

plant may be too large, permitting design peaking factors or safety 

limits to be exceeded before detection by the ex-core instrumentation.  

These limits on the quadrant power tilt are specified in the Control 

Rod and Power Distribution Limits section of your Technical Specifications.  

Two tilt limits, as determined by ex-core detectors, are specified: 

1) a lower limit that provides a warning of potential violation of 

design peaking factors, and 2) an upper limit that provides a warning 

of potential violation of safety limits. Action appropriate to each 

situation is also specified.  

In this regard, please submit by August 25, 1972, a reevaluation of 

the ability of the ex-core detectors to provide a warning of potential 

violation of design peaking factors and safety limits from the x-y 

plane power tilts for the H. B. Robinson plant assuming the most adverse 

permissible axial peaking factor. If the results of your analysis 

show that lower quadrant tilt limits are needed to provide the above 

warnings, we will require appropriate changes to the Technical Specifi

cations. In this event, your response should include your proposed 

changes to the Technical Specifications. Please inform us within 

seven (7) days after receipt of this letter of your confirmation of 

the above submittal date or the date you will be able to meet.  

If you desire any discussion or clarification of the material requested, 
please contact us.  

Sincerely, 

D. J. Skovholt, Assistant Director 
for Operating Reactors 

Directorate of Licensing 

cc: See next page
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Carolina Power & Light Company T. Carter 
ATTN: Mr. J. A. Jones J. McGough 

Senior Vice President R. Schemel 
Engineering and Operating R. Woodruff 

336 Fayetteville Street T. Wambach 
Raleigh, North Carolina 27602 S. Teets 

Gentlemen: 

On March 3, 1972, you submitted WCAP 7844 "Plant Startup Test Report" 
for the H. B. Robinson facility. In this report, you discuss modi
fications made to the residual heat removal system. It is reported 
that these modifications were required as the result of pump runout 
problems and required the addition of a bypass line around the RHR 
discharge line leading to the reactor coolant system. In addition, 
other changes involving system operation were determined to be required 
based on later analyses.  

We are concerned that these modifications may significantly affect 
the stated design capability, operational reliability, and redundancy 
characteristics requited of this system for safe facility operation.  
Additionally, we believe these modifications made without our author
ization may constitute an unreviewed safety question as defined by 10 
CFR 50.59(c) or may have warranted revisions to the technical speci
fications, such as revised or additional surveillance requirements.  

In order for us to resolve this issue in a prompt and thorough manner, 
please provide us the information requested in the enclosure by 
April 21, 1972. Information submitted should be of sufficient detail 
and clarity to allow our staff to evaluate the adequacy of the system 
modifications.



APR6 -197 
Carolina Power & Light Company - 2 -APR 6 1972 

If you desire further information, please contact Mr. Robert J. Schemel 
at 301-973-7433.  

Sincerely, 

Donald J. Skovholt 
Assistant Director 

for Reactor Operations 
Division of Reactor Licensing 

Enclosure: 
Request for Information on Residual 
Heat Removal System Modifications 

OFFICE .. 2........ DRL DRL ' 

SURNAME- . . :pdl TWambach SATe RJ A me DJ vholt 
--URNAME------ ------------------------- -k --------------------
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REQUEST FOR INFORMATION ON RESIDUAL 

HEAT REMOVAL SYSTEM MODIFICATIONS 

H. B. ROBINSON 

DOCKET NO. 50-261 

1. Provide the performance specifications for the RUR system. Identify 
the minimum flow rate and pump head required for normal decay heat 
removal and for core reflooding during LOCA conditions.  

2. Provide a chronological summary of the modifications made to the 
RHR system since submittal of the FSAR. Include the dates that 
the modifications and the system flow tests were performed.  
Include the dates that the Safety Committee approval was given 
to each modification.  

3. With regard to the original modification involting the installation 
of the orificed bypass line around HCV-758,provide the following: 

3.1 the bases for initiating the modifications including 
data, test results, or predictions indicating the 
severity of the pump runout problem.  

3.2 actual and/or predicted pump curves and system flow 
rates for single and dual pump operation before and 
after completion of initial modification.  

4. With regard to the revised modification involving blanking off 
the orificed bypass line around HCV-758, provide the following 
information: 

4.1 the bases and safety evaluation associated with this 
modification including provisions taken to insure reli
ability of HCV-758 to maintain its throttled position.  

4.2 results of system testing performed to demonstrate system 
flow characteristics. Include system flow rates and pump 
head data for single and dual RHR pump operation. Indicate 
where pump flow data falls on pump performance curve. Provide 
flow rate data versus HCV-758.position for single pump operation.  

OFFICE .... .---------------------------.-------
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5. Describe the anticipated final revision you intend to make to 
this system and indicate your schedule for completion. Discuss 
whether this revision requires Commission approval, under 10 
CFR 50, either as an unreviewed safety question or by warranting 
a change to the technical specifications. Provide a summary of 
the system testing you will perform upon completion of modifications 
including provisions for long term recirculation tests to insure 
pump motor reliability.  

OFFICE No -.... ----. --.---..---.---------------------------------------------------------------------------

DATE .-----------------.---.----- -------------------------
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-0, ~UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering and Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

On March 3, 1972, you submitted WCAP 7844 "Plant Startup Test Report" 
for the H. B. Robinson facility. In this report, you discuss modi
fications made to the residual heat removal system. It is reported 
that these modifications were required as the result of pump runout 
problems and required the addition of a bypass line around the RHR 
discharge line leading to the reactor coolant system. In addition, 
other changes involving system operation were determined to be required 
based on later analyses.  

We are concerned that these modifications may significantly affect 
the stated design capability, operational reliability, and redundancy 
characteristics required of this system for safe facility operation.  
Additionally, we believe these modifications made without our.author
ization may constitute an unreviewed safety question as defined by 10 
CFR 50.59(c) or may have warranted revisions to the technical speci
fications, such as revised or additional surveillance requirements.  

In order for us to resolve this issue in a prompt and thorough manner, 
please provide us the information requested in the enclosure by 
April 21, 1972. Information submitted should be of sufficient detail 
and clarity to allow our staff to evaluate the adequacy of the system 
modifications.



Carolina Power & Light Company - 2 -197 

If you desire further information, please contact Mr. Robert J. Schemel 

at 301-973-7433.  

Sincerely, 

6onald J. ,Skovholt 
Assistant Director 

for Reactor Operations 
Division of Reactor Licensing 

Enclosure: 
Request for Information on Residual 
Heat Removal System Modifications



REQUEST FOR INFORMATION ON RESIDUAL 

HEAT REMOVAL SYSTEM MODIFICATIONS 

H. B. ROBINSON 

DOCKET NO. 50-261 

1. Provide the performance specifications for the RHR system. Identify 
the minimum flow rate and pump head required for normal decay heat 

removal and for core reflooding during LOCA conditions.  

2. Provide a chronological summary of the modifications made to the 

RHR system since submittal of the FSAR. Include the dates that 
the modifications and the system flow tests were performed.  
Include the dates that the Safety Committee approval was given 
to each modification.  

3. With regard to the original modification involving the installation 
of the orificed bypass line around HCV-758,provide the following: 

3.1 the bases for initiating the modifications including 
data, test results, or predictions indicating the 
severity of the pump runout problem.  

3.2 actual and/or predicted pump curves and system flow 
rates for single and dual pump operation before and 
after completion of initial modification.  

4. With regard to the revised modification involving blanking off 
the orificed bypass line around HCV-758, provide the following 
information: 

4.1 the bases and safety evaluation associated with this 
modification including provisions taken to insure reli
ability of HCV-758 to maintain its throttled position.  

4.2 results of system testing performed to demonstrate system 
flow characteristics. Include system flow rates and pump 
head data for single and dual RHR pump operation. Indicate 
where pump flow data falls on pump performance curve. Provide 
flow rate data versus HCV-758 position for single pump operation.



2 

5. Describe the anticipated final revision you intend to make to 
this system and indicate your schedule for completion. Discuss 
whether this revision requires Commission approval, under 10 
CFR 50, either as an unreviewed safety question or by warranting 
a change to the technical specifications. Provide a summary of 
the system testing you will perform upon completion of modifications 
including provisions forlong term recirculation tests to insure 
pump motor reliability.
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Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering & Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

We have evaluated your report "H. B. Robinson Unit No. 2 Emergency 
Core Cooling Performance" dated September 29, 1971, and supplements 
thereto, dated November 5 and December 8, 1971.  

On the basis of our review of the information you have provided and 
of comparative studies performed on other plants of similar con
figuration, we have concluded that your proposal to deactivate the 
automatic hot leg injection capability will not present significant 
safety hazards not described or implicit in the safety analysis report.  
We request that you provide the details of how you intend to implement 
this modification.  

The information presented in your most recent submittal in support of 
your small break analyses appears to be inconsistent with previous 
analyses that you have furnished. Some specific items noted include 
(1) the volumes corresponding to fluid levels at the top and bottom of 
the reactor core as indicated in the December 8, 1971, submittal 
differ from those indicated in your January 25, 1971, and August'12, 
1970, submittals and (2) a comparison of core volume transients with 
and without hot leg injection for 6, 4 and 3-inch diameter breaks 
indicates a higher core water level with two less lines delivering flow 
to the reactor.  

We request that you evaluate these apparent inconsistencies and provide 
an explanation for them, so that the record will reflect a complete 
and correct evaluation of the performance of the emergency core cooling 
system.  

OFFICE --- --------- -----------------------------------------------------------------------------------------

SURNAME ----------------------------------------------------------------------------------------------------------------------

DATE o ---

Form AEC-318 (Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE: 1970-407758
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Carolina Power & Light Company - 2 F 

The requested information should be provided as soon as possible.  
Within seven days please inform us of your schedule for submission 
of this information.  

Please contact us if you desire to discuss this matter further.  

Sincerely, 
Original Signed by 
P.A. Morris 

Peter A. Norris, Director 
Division of Reactor Licensing

cc: George F. Towbridge, Esq.  
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 

DISTRIBUTION 
AEC PDR 
Local PDR 
Docket 
DRL Reading 
DR Reading 
PWR-3 Reading 
SHanauer, DR 
FSchroeder, DBL 
TRWilson, DEL 
RSBoyd, DEL 
RCEeYoung, DRL 
DJSkovholt, DEL 
BRDenton, DEL 
RWKlecker, DEL 
EGCase, DRS 
RRMaccary, DRS 
PWR Branch Chiefs 
OGC 
CO (2) 
VHWilson, DRL (2) 
JVMcGough, DEL 
ACRS (16) 

OFFICE 0 DL:PW-3 DE-L:_AD/WEs __D/DIR DEL:DIR 
x745 

RNAME 1 I ---------- -RCDeYeung - Fjpa-ed ----- --- MO - ---------------------------

IL7 2 7 2/ /72 
-5)ACM 0240o- U. S. GOVERNMENT PRINTING OFFICE: 1970-407-758



Docket No. 50-261 

Carolina Power &.Light Company 
ATTN: Mr. J. A. Jones 

SeniorVice President 
Engineefing & Operating 

336 Fayetteville Street / 

Raleigh, North CArolina 27602 

! 
Gentlemen: 

We have evaluated your.report "H. B. Robinson Unit No. 2 Emergency Core 
Cooling Performance" dated September .29, 1971, and supplements thereto, 
dated November 5 and December 8, 1971.  

' -W our < 7 oo 
e have concluded n the basis ofAthe information you have provided 4n 

comparative studies performed on other plants of similar 
con guratio at your proposal to deactivate the automatic hot leg 
injection capability ee bl will not-i-ser
qdn> present significant safety hazards not described or implicit in 
the safety analysis report. aprovide the details of how you 
intend to implement this modificaion. we o 

e information 
presented in your most recent submittal in support of your small break 
analyses appears to be inconsistent with previous analyses that you have 
furnished. Some specific items noted include (1) the volumes corresponding 
to fluid levels at the top and bottom of the reactor core as indicated 
in the December 8, 1971, submittal differ from those indicated in your 
January 25, 1971, and August 12, 1970, submittals and (2) a comparison 
of core volume transients with and without hot leg injection for 6, 4 
and 3-inch diameter breaks indicates a higher core water level with two 
less lines delivering flow to the reactor.  

e and correct, andf 

OFFICE ) .. ...  

SURNAME) 

DATE . ------------------------------------------------
Form AEC-318 (Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE : 1970 0 - 405-346
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his ma er p 6e resolve o our satisfact n no 1 terthan 4bruary 15, 

72. In eevent that it isnot so reso d d ween ext n4the 
tim or resoliuton for good cause-we ' cbnsider the need f 
restric ons on o ation to provide the needed assura ,e-that the faciity 
Is being operatedAn a sae-manner

enapopae to discuss this matter loe-e 

Sincerely, 

P. A. Morris, Director 
Division of Reactor Licensing 

cc,: George F. Trowbridge, Esq.  
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 

DISTRIBUTION 
AE C PDR 
Local PDR J V 
Docket ~5C4 d~ O 

DRL Reading 1 
DR Reading 
PWR-3 Readng____ 

SHHanauer, DR 97Br $~J q, 
FSchroeder, DR 

TRWilson, DRL 
RSBoyd, DRL (.  
RCDeYoung, DRL 
DJSkovholt, DRL 
HRDenton, DRL 
RWKlecker, DRL 
EGCase, DRS 
RRMaccary, DRS 
PWR Branch Chiefs 
OGC 
CO (2) 
VHWilson, DRL (2) 
JMMcGough, DRL 
A CR (16 

OFFICE D DRL:PWR-3 DRL:AD/PWRs DRL:D/DIR DRL: DIR 
x7415  1 

SURNAME) KRGo 1rp RCDeYoung FSchroeder PAMorris 

DATE) No /7 -2 1/ /72 1/ /72 1/ /72 
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CO (2) Docket 
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Docket No. 50-261 AN 3 1 1972 TRWilson, DRL 
RSBoyd, DRL 
RCDeYoung, DRL 
DJSkovholt, DRL 

Carolina Power & Light Company HRDenton, DRL 
ATTN: Mr. J. A. Jones RWKlecker, DRL 

Senior Vice President EGCase, DRS 
Engineering & Operating Group RRMaccary, DRS 

336 Fayetteville Street 
Raleigh, North Carolina 27602 License No. DPR-23 

Gentlemen: 

As you are aware, an event occurred at a foreign pressurized water power 
reactor in which an unusual corrosion mechanism occurred when prolonged 
leakage of borated reactor coolant onto the reactor vessel head was un

detected. Subsequent tests have indicated that this corrosion potential 

might exist under certain conditions when borated fluid has prolonged 
contact with carbon steel.  

To preclude additional experiences of this type, an appropriate program 
of inservice inspection should be implemented to detect such effects at 

an early stage. The ASME Code Committee for Inservice Inspection is 

considering revision to the ASME Code for Inservice Inspection of Nuclear 

Reactors. However, as an interim measure, we believe that the inspection 

program described in the enclosure should be incorporated into your 
inservice inspection program.  

Please advise us within thirty days concerning your adoption of the pro

visions of the enclosure.  

Sincerely, 

Original Signed by 
.C, TeY"oun 

R. C. DeYoung, Assistant Director 
for Pressurized Water Reactors 

Division of Reactor Licensing 

Enclosure: 
PWR Inservice Inspection 

Program 

cc: George F. Trowbridge, Esq.  
Shaw, Pittman, Potts, Trowbridge & Madden 
910 17th Gtroot, N. 1. 

OFFICE Washington, D_ C. 20006 DRL*W DRL:PWR-3 DRL:AD/PRs 
x7415 {f 

SURNAME) _ JMMc--_--__- ep KRGoller RC hg 

DATE No -_ ---- 1/9'/72 1/ /72 1/2/72 
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for X t.Cticon of l~fc& fR ILtOr Cool; nt LeakerC 

(1) Prior to reactor sLartup folloWing each refueling outage, all 

pressure-rctaining components of the reactor coolant pressure 

boundhry shJ. be viually examincd for evidence of reactor 

coolcnt leakage while the system is under a test pressure not 

less than the nominal r-yrtem operating pressure at rated powe r.  

This examination (which need not require rcmJval of inzulation) 

shall be pcrformcd by inspecting (a) the exposed surfaces And 

joints of insulation, and (b) the floor areas (or equiprent) 

directly underneath thesc components.  

At locations where reactor coblant leakage i& normally expected 

and collected (e.g., valve stems*, etc.), thc cxarmination shall 

verify that the leakage colleCtion system is operative 'nd leak

t i iht.  

(2) During the cciiduct of the exaciations of (1) above, particular 

attention nball be given to the insulated arcas of compone-Its 

constructed of ferritic steels to detect evidence of boric acid 

residues resultinog froA renctor coolent lenhzae which nizht have 

accunulated durinj the surv'ice period preceding the refuelin

ottnre.



* -2

(3) The visual examinations of (1) and (2) above shall be conducted 

in cor:formance with the procedures of Article IS--211 of Section XI 

of the ASME Boiler and Pressure Vessel Code.  

Corrective Hnourc 

(1) The courcc of any rcactor coolant lcakage detected by the examin

ations of A(1) above ,hall be located by the rerovol of insulation 

where necessary alnd toe following corrective rmeasures applied: 

(a) Normaly exnectcd leakage from com;ponent parts (e.g., valve 

scums) chall be mininizcd by appropriate repairs and mainten

ance proccurcs. -Chre such lcakage may reach the surface of 

ferritic copocnents of the reactor coolant prescure boundary, 

the leakage chall be suitably channeled for collection and 

disposal.  

(b) Leakage from through-wall flzws in the prescure-rctainixng >em

branc of a compoucnt shall be elim.inated, cither by coirctive 

repairs or by component replaccment. Such repairs shall conforu 

with the requirements of Article IS-40 0 of Section XI of the 

ASME Boiler and Pressure Vessel Coeo.  

(2) In the event boric acid residues are dctccted by the examinations of 

A(2) above, insulation frpm ferritic stcel componients shall be re

noved to the ext'ut necescary for examinion of t:e componen Lurfac' 

Wettcd by reactor coolant lakage to detect evi cuce of corros;ion.



The followin corrective rmeasures chall bc applied: 

(a) An evaluation of the effect of any corroded area upon the 

structural integrity. of the component shall be performed 

in accordance with the provisions of Article IS-311 of Section 

XI Code.  

(15) Repair of corroded areas, if nccessary, shall be performed 

in accordaice with the procedures of Article 1S-400 of Section 

XI Code.  

'*1 
.1. 7
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OCT 14 1971 VHWilson (2) 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering and Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

A copy of a letter, dated October 6, 1971, from the U. S. Depart
ment of the Interior, Fish and Wildlife Service, concerning the 
environmental monitoring program for H. B. Robinson, Unit No. 2, 
is enclosed for your information.  

We particularly invite your attention to the following comment 
and recommendation by the Fish and Wildlife Service: 

"The monitoring program, however, does not agree with 
all of our previous recommendations. Our concern is 
that levels of radiation exposure from radioactive ef
fluents may reach levels that will damage aquatic life.  
Therefore, it is important that radiological samples 
include benthic organisms, aquatic plants, and fish in 
addition to water and sediments.  

"We recommend that the above be included in the environ
mental monitoring program for this station." 

Sincerely, 

'Original Signed Py 
. MOS rI 

Peter A. Morris, Director 
Division of Reactor Licensing 

Enclosure: 
Fish & Wildlife ltr dtd 10/6/71 

cc w/encl: 
See Attached 

OFFICE j .- ..... - .------.------- -- P- ------------ _-- DIR: DRL 
JMcGou / W-4 

SURNAME > .. _X.. son/sh -- -KGoller. ... RCDeYoung----- --PAMor-is..  

DATE 0, - - N/[4 . --1..- 1.0_A.../71 .l1.0 /.. 2. .I J J11 ----
Form AEC-318 (Rev. 9-53) AECM 0240 r U. S. GOVERNMENT PRINTING OFFICE: 1971 -4 16-4 3
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Carolina Power & Light Company - 2 

cc w/encl: 

George F. Trowbridge, Esq.  
Shaw, Pittman, Potts, Trowbridge & Madden 
910 Seventeenth Street, N. W.  
Washington, D. C. 20006 

cc w/o end: 

Mr. Daniel W. Slater, Chief 
Division of River Basin Studies 
Bureau of Sport Fisheries and Wildlife 
U. S. Department of the Interior 
Washington, D. C. 20240 

OFFICE o .. ...-.....-........................................................................................................  

SURNAME-

DATEI-------------------------------------------------------------------------------------------------
Form AEC-318 (Rev. 9-53) AECM 0240 U. S. GOVERNMENT PRINTING OFFICE: 1970-407 758



Docket No. 50-261 OCT 1 1971 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering and Operating 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

This is in response to your letter of September 10, 1971, in which 

you pointed out that we had inadvertently referred to Carolina Power & 

Light Company's operating license as "Provisional Operating License 

No. DPR-23" instead of "Facility Operating License No. DPR-23" in 

our letters of May 27, and September 1, 1971. Please substitute 

the word "Facility" for "Provisional" in the above mentioned letters 

and also in our April 1, 1971, letter to you.  

Sincerely, 

Peter A. Mbrris, Director 
Division of Reactor Licensing 

cc: George F. Trowbridge, Esq.  

Shaw, Pittman, Potts, Trovbridge & Madden 
910 Seventeenth Street, N. W.  
Washington, D. C. 20006 

DISTRIBUTION: 
Docket NLDube, DRL (5) 4(mrmI am gg 

DRL Reading DThompson, DL 

DR Reading VHWilson, DRL (2) 

PWR-3 Reading OGO (2) 

AEC PDR Compliance 
Local PDR JRBuchanan 
SHanauer, DR TWLaugh'inp DTIE 

TRWilson, DRL NS rodsky, NR 

RCDeYoung, DRL JLCaplin, RPS 
____ _ JMMcGough, DRL 

DR L A D sB D R :rP W R - 3 D R WR s D R L : P IR OFFICE 0, .. .  

SURNAMEo VHWilson/slb K1er R DeYo P orris 

DATE 0- /71 9/9__/71 M2Y /71 91 ;Wl 71 L9 /71 
ForM AEC-318 (Rev. 9-53) U.S. GOVERNMENT PRINTING OFFICE; 1969 - 0-364-598 --------



JUL 9 1971 

Docket No. 50-261 

Carolina Power & Light Company 
ATTN: Mr. J. A. Jones 

Senior Vice President 
Engineering & Operating 

336 Fayetteville Street 
Raleigh, North.Carolina 27602 

Gentlemen: 

On June 19, 1971, the AEC adopted interim acceptance criteria for the 
performance of emergency core cooling systems (ECCS) in light-water 
nuclear power plants. A copy of the Commission's interim policy state
ment on this matter is enclosed for your informatioi. In accordance 
with Section IV.C.1.(a) of the interim policy statement you are re
quested to submit analyses of the performance of tdre ECCS presently 
installed in the H. B. Robinson Unit 2 facility usiig methods equiv
alent to the evaluation model in Appendix A, Part 3 of the interim 
policy statement as soon as practicable, but not later than October 1, 
1971, to show that the performance of the ECCS is in compliance with 
the criteria of Sections IV.A. and B. of the statement. We have 
discussed this request with representatives of the Westinghouse Electric 
Corporation and we understand that appropriate analyses have been or are 
being performed for your plant.  

The information that we need regarding the analyses is: 

(1) For the break size range, location and type mentioned in Appendix A, 
Part 3, of the interim policy statement, provide information per
taining to (a) the system pressure, (b) the hot-spot clad temper
ature, local mass velocity, fluid temperature, and heat transfer 
coefficient, (c) the core pressure drop, quality, and mass 
velocity, (d) the heat flux distribution in the hot channel, 
(e) the flow rates in the upper and lower plenums, (f) the flow 
rates in the broken and intact cold-leg and hot-leg piping, 
(g) the flow rate out of the break, and (h) percent clad metal
water reaction.  

OFFICE -- --.--- - - --..- - - - - - - - - -

SURNAMEI-----------------------------------------------------------

DATE ------.---------- ------- - ------------------------------ 
Form AEC-318 (Rev. 9-53) AECM 0240 *U.S. GOVERNMENT PRINTING OFFICE: 1971-416-469
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(2) Provide a detailed discussion of the calculation used to predict 
heat transfer during the reflood portion of the transient.  

(3) Discuss in detail any deviations in the evaluation model used in 
the foregoing studies'from that described in Appendix A, Part 3 
of the interim policy statement.  

In addition, you should submit for our review any changes to the 
Technical Specifications of License No. DPR-23 that may be required 
on the basis of the results of your analyses.  

When this information has been prepared please send us 60 copies.  
When we have completed our review of this information, we plan to 
contact you regarding the results of our evaluation.  

Sincerely, 

Original Signed by 
Peter A. Morris 

Peter A. -brris, Director 
Division of Reactor Licensing 

DISTRIBUTION: 
Enclosure Docket 
AEC Interim Policy Statement AEC PDR 

DR R/F 
cc: Ceorge F. Trowbridge, Esq. DRL R/F 

Shaw, Pittman, Potto, Trowbridge, Branch R/F 
& Madden CKBeck, DR 

910 Seventeenth Street, N.W. HMNan,DR 
Washihston, D.C. 290000 FSchroeder, DRL 

RSBoyd, DRL 
RCDeYoun , DEL 
DSkovho DRL 
THWilson, DRL 
EGCase, DRS 
RRMaccary, DRS 
RWKlecker, DRL 
DRS/DRL Branch Chiefs 
Licensing Assist., OGC 
ACRS (18) 
WNyer (2) 
Seismic Design Consultant 

CRESS GL OFFICE) PWR-3 A:PWR OGC DRL:DIR 
T107 R1-2 & Q ] 
T108 RI SURNAME ------ ------ - t---------------i 

6/30/71 /3a /71 / /71 ~~/o /7 
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Docket No. 50-261 MAR 2 9 1971 

Carolina Power & Light Company 
Attn: Mr. J. A. Jones 

Senior Vice President 
Engineering and Operations 

336 Fayetteville Street 
Raleigh, North Carolina 27602 

Gentlemen: 

We have noted that the emergency diesel generators id not start or 
operate reliably at the H. B. Robinson facility on several occasions 
during the startup and power ascension test programs. We have also 
become aware that the protective trip devic0b-fisociated with these 
machines are more extensive in number and'type than those described 
in Section 8.2.3 of your Final Safety Analysis Report.  

In view of our continuing interest in the reliable operation of this 
facility, please furnish us with the following information: 

1. A complete description, including setpoint and expected margin
to-trip, of each electrical, mechanical or process type protective 
trip function which will prevent startup or initiate shutdown of 
the diesel generators.  

2. The basis for requirement of each protective device, including a 
discussion of the factors involved in removal or replacement by 
alarm circuits.  

3. An estimate of the time interval from each trip setpoint to diesel 
and/or generator failure assuming the trip is not activated and 
the unit continues operation.  

4. A description of all alarm or trip indications associated with 
emergency generator operation including location and type of 
readout. Specify whether each unit and function is indicated 
separately or if a common alarm/trip system is used.  

5. Specify if any of the protective devices are capable of being 
bypassed during either manual, test, or emergency (i.e., normal) 
operation. Describe the usage of such bypasses if applicable, 
including location and administrative controls.  

OFFICE ----------------------------------------------- ---------------------------------------------------------- ---------------

SURNAME ------------------------------------------------------------------------------------ --- 

DATE No.-.-----.---.------ ----------------------------------------------------------------------------------------------------------- ----
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Carolina Power & Light Company - 2 - MAR 2 1971 

6. A detailed description with diagrams of the diesel cooling system 
and its operation including auxiliary circulating water pumps, heat 
exchangers, power sources and location of pressure control valves.  

7. A detailed description with diagrams of the diesel lubricating oil 
system and its operation including auxiliary lube oil pumps, power 
sources and timing relay operation during diesel startup.  

8. A detailed description with diagrams of the compressed air start 
system and its operation including receiver tanks, compressor valving.  
piping and drive detail and associated instrumentation.  

If you desire further clarification or discussion of this matter, please 
contact us.  

Sincerely, 

Origiral Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

cc: George F. Trowbridge, Esq.  
/ Shaw, Pittman, Potts, Trowbridge & Madden 

910 Seventeenth Street, N. W.  
Washington D. C. 20006 
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Docket ((RWKlecker, DRL 
AEC PbR DRL/DRS Branch Chiefs 
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PWR-3 Reading Attorney, OGC 
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DISTRIBUTION: 
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JBlume PWR-3 Reading 
AEC PDR CKBeck, DR 
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Docket No. 50-261 AN 1 5 1971 SHanauer, DR 

FSchroeder, DRL 
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Carolina Power & Light Company RCDeYoung, DRL 
Attn: Mr. J. A. Jones DJSkovholt, DRL 

Senior Vice President TRWilson, DRL 
Engineering and Operations EGCase, DRS 

336 Fayetteville Street RRMaccary, DRS 
Raleigh, North Carolina 27602 RWKlecker, DRL 

DRL/DRS Branch Chiefs 
Gentlemen: FWKaras, DRL 

This letter refers to your November 12, 1970, request for authorization to 
make allowance for the use of respiratory protective equipment in determining 
exposures for individuals exposed to radioactive material concentrations in 
excess of the limits specified in Appendix B, Table 1, Column 1, of 10 CFR 20.  

As indicated to you in subsequent telephone conversations, your request should 
be resubmitted as a proposed change to the Technical Specifications for the 
H. B. Robinson Plant. As a basis for your request, you should include the 
details and methods of implementing the respiratory protection program.  

We also note that the protection factor. you requested are consistent with 
those published as a Proposed Rule in the Federal Register of November 4, 
1967. The Proposed Rule has not been made effective. Comments we received 
and our additional evaluation of the Proposed Rule indicate that the pro
tection factors in the published Proposed Rule may not be sufficiently 
conservative for use at this time. We suggest that you review your request 
in this regard and where possible, employ appropriate process and engineering 
controls to limit the concentrations of radioactive materials so that the 
necessary personnel protection would be provided by lower protection factors 
such as those we have previously approved for Big Rock Point (Docket No. 50-155) 
and Point Beach (Docket No. 50-266).  

If you desire further clarification or discussion of this matter, please 
contact us.  

Sincerely, 

Original Signed by 
Peter A. Morris 

Peter A. Morris, Director 
Division of Reactor Licensing 

cc: See attached 1 
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Carolina Power & Light Company 2 JAN 1 5 1971 

cc: George F. Trowbridge, Esq.  
Shaw, Pittian, Potts, Trowbridge & Madden 
910 17th Street, N. W.  
Washington, D. C. 20006 
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