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Mr. E. E. Utley 
Senior Executive Vice President 
Power Supply and Engineering & Construction 
Carolina Power & Light Company 
Post Office Box 1551 
Raleigh, North Carolina 27602 

Dear Mr. Utley: 

SUBJECT: ISSUANCE OF AMENDMENT NO. 153r0 FACILITY OPERATING LICENSE NO. DPR-62, 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2, REGARDING FUEL CYCLE NO. 8 

RELOAD EXTENDED BURNUP FUEL (TAC NO. 66155) 

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 153 

to Facility Operating License No. DPR-62 for the Brunswick Steam Electric 
Plant, Unit 2 (BSEP-2). The amendment consists of changes to the Technical 
Specifications (TS) in response to your submittal dated September 4, 1987 and 

supplemented October 2, 1987.  

Amendment No. 149, issued April 8, 1988, changed the TS to incorporate the 

operating limits for all fuel types for Cycle 8 operations of BSEP-2. In 

addition, the definitions for CRITICAL POWER RATIO and PHYSICS TESTS were 
revised. As part of that amendment request, fuel burnups could exceed 33,000 
MWD/MT. However, Amendment 149 limited fuel burnup to 33,000 MWD/MT until the 
staff could assess certain environmental aspects of the higher burnup.  
The staff completed its review of the environmental effects of the fuel handling 
accident and transportation of fuel with burnups beyond 33,000 MWD/MT and 
finds the extended burnup fuel acceptable. Therefore, the footnote that was 
added to TS Figure 3.2.1-1 through 3.2.1-5 in Amendment 149 is deleted.  

A copy of the related Safety Evaluation is also enclosed. Notice of Issuance 
will be included in the Commission's Bi-Weekly Federal Register Notice.  

Sincerely, 

Bart C.Buckley, Senior Project Manager 
Project Directorate 11-1 
Division of Reactor Projects I/II 

Enclosures: 
1. Amendment No. 153 to 

License No. DPR-62 
2. Safety Evaluation 

cc w/enclosures: 
See next page 
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Mr. E. E. Utley 
Carolina Power & Light Company

Brunswick Steam Electric Plant 
Units 1 and 2

cc:

Mr. P. W. Howe 
Vice President 
Brunswick Nuclear Project 
Box 10429 
Southport, North Carolina 28461 

Mr. R. E. Jones, General Counsel 
Carolina Power & Lignt Company 
P. 0. Box 1551 
Raleigh, North Carolina 27602 

Mr. Mark S. Calvert 
Associate General Counsel 
Carolina Power & Light Company 
Post Office Box 1551 
Raleigh, North Carolina 27602 

Mr. Christopher Chappell, Chairman 
Board of Commissioners 
Post Office Box 249 
Bolivia, North Carolina 28422

Mr. J. L. Harness 
Plant General Manager 
Brunswick Steam Electric Plant 
P. 0. Box 10429 
Southport, North Carolina 28461 

Mr. H. A. Cole 
Special Deputy Attorney General 
State of North Carolina 
Post Office Box 629 
Raleigh, North Carolina 27602 

Mr. Robert P. Gruber 
Executive Director 
Public Staff - NCUC 
Post Office Box 29520 
Raleigh, North Carolina 27626-0520

Mrs. Chrys Baggett 
State Clearinghouse 
Budget and Management 
116 West Jones Street 
Raleigh, North Carolina 27603

Resident inspector 
U. S. Nuclear Regulatory Commission 
Star Route 1 
Post Office Box 208 
South`ort, North Carolina 28461 

Regional Administrator, Region II 
U. S. Nuclear Regulatory Commission 
101 Marietta Street, Suite 2900 
Atlanta, Georgia 30323 

Mr. Dwayne H. Brown, Chief 
Radiation Protection Branch 
Division of Facility Services 
N. C. Department cf Human Resources 
701 Barbour Drive 
Raleigh, North Carolina 27603-2008
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0 ,UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

CAROLINA POWER & LIGHT COMPANY, et al.  

DOCKET NO. 50-324 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 153 
License No. DPR-62 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendment by Carolina Power & Light Company 
(the licensee), dated September 4, 1987 and supplemented October 2, 
1987 complies with the standards and requirements of the Atomic 
Energy Act of 1954, as amended (the Act), and the Commission's rules 
and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

0. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of the 
public; and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical 
Specifications, as indicated in the attachment to this license amendment; 
and paragraph 2.C.(2) of Facility Operating License No. DPR-62 is 
hereby amended to read as follows: 

"P 0000324 PDC
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 153, are hereby incorporated in the 
license. Carolina Power & Light Company shall operate the facility 
in accordance with the Technical Specifications.  

3. This license amendment is effective as of the date of its issuance and 
shall be implemented within 60 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Original signed by L. Kintner for 

Elinor G. Adensam, Director 
Project Directorate 1I-1 
Division of Reactor Projects 1/II 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: September 20, 1988 
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ATTACHMENT TO LICENSE AMENDMENT NO. 153 

FACILITY OPERATING LICENSE NO. DPR-62 

DOCKET NO. 50-324 

Replace the following pages of the Appendix A Technical Specifications 

with the enclosed pages. The revised areas are indicated by marginal lines.  

Remove Pages Insert Pages 
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'0 UNITED STATES 
0NUCLEAR REGULATORY COMMISSION 

L\~ 0 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 153 TO FACILITY OPERATINIG LICENSE NO. DPR-62 

CAROLINA POWER & LIGHT COMPANY 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2 

DOCKET NO. 50-324 

1.0 INTRODUCTION 

By letter dated September 4, 1987, as supplemented October 2, 1987, the 
Carolina Power & Light Company (the licensee), submitted requests for 
Technical Specification (TS) changes and safety evaluations to support 
operation of Fuel Cycle 8 for the Brunswick Steam Electric Plant, Unit 2.  
Amendment No. 149 was issued in April 8, 1988, authorizing operation only 
up to an average fuel bundle burnup of 33,000 MWD/MT. This restriction 
was applied because the staff had not completed its review of the environ
mental effects of either operation at higher burnups or transportation of 
higher burnup fuel. Nor had the staff fully addressed the impact of 
higher burnup fuel on the radiological consequences of design basis 
accidents. The staff has completed its review of the environmental 
effects of operation with and transportation of fuel with burnups 
exceeding 33,000 MWD/MT, as well as its review of the potential 
impact on design basis accident evaluations.  

2.0 EVALUATION 

-The licensee has requested authorization to allow fuel burnup up to 60,000 
MWD/MT. The staff and licensee evaluated the potential impact of this 
change on the radiological assessment of design basis accidents (DBA) 
which were previously analyzed in the licensing of Brunswick Unit 2.  

The licensee in their submittals of September 4, September 25, and October 
2, 1987 concluded that the design basis accidents previously analyzed by 
the licensee in their FSAR bound any potential radiological consequences 
of DBA that could result with the extended burnup fuel.  

The staff reviewed the licensee's submittals and also reviewed a 
publication which was prepared for the NRC entitled, "Assessment of the 
Use of Extended Burnup Fuel in Light Water Reactors," NUREG/CR 5009, 
February 1988. The NRC contractor, the Pacific Northwest Laboratory (PNL) 
of Battelle Memorial Institute examined the changes to NRC DBA assumptions 
(described in the various appropriate SRP sections and/or Regulatory 
Guides) that could result from the use of extended burnup fuel (up to 
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60,000 MWD/MT). The staff agrees that the only DBA that could be affected 
by the use of extended burnup fuel, even in a minor way, would be the 
potential thyroid doses that could result from a fuel handling accident.  
PNL estimates that 1-131 fuel gap activity in the peak fuel rod with 60,000 
MWD/MT burnup could be as high as 12%. This value is approximately 20% 
higher than the value normally used by the staff in evaluating fuel 
handling accidents (Regulatory Guide 1.25, "Assumptions Used for 
Evaluating the Potential Radiological Consequences of a Fuel Handling and 
Storage Facilities for Boiling and Pressurized Water Reactors").  

The staff, therefore, reevaluated the fuel handling accidents for the 
Brunswick Unit 2 facility with an increase in iodine gap activity in the 
fuel damaged in a fuel handling accident. Table 1 presents the fuel 
handling accident thyroid doses as shown in the operating licensing Safety 
Evaluation Report dated November 1973 and the recalculated thyroid doses 
(increased by 20%) possible with extended burnup fuel.  

Table I 

Thyroid Doses as a Consequence of a DBA Fuel Handling Accident 

Exclusion Area Low Population Zone 
Thyroid Dose (Rem) Thyroid Dose (Rem) 

A* B** A* B** 

Fuel Handling Accident 2 2.4 1.5 1.8 

*A SER dose 
**B Extended burnup fuel dose 

The staff concludes that the only potential increased dose potentially 
resulting from DBA with extended fuel burnup to 60,000 MWD/MT is the 
thyroid dose resulting from fuel handling accidents. This small cal
culated increase is insignificant, in that these doses remain well within 
the 300 Rem thyroid exposure guideline values of 10 CFR Part 100.  

3.0 SUMMARY 

The staff has completed its review of the information submitted by the 
licensee to support proposed Technical Specification changes required 
for the operation of Cycle 8 and concludes that the proposed amendment 
to allow extended fuel burnup to 60,000 MWD/MT is acceptable.  

4.0 ENVIRONMENTAL CONSIDERATION 

Pursuant to 10 CFR 51.21, 51.32, and 51.35, an environmental assessment 
and finding of no significant impact have been prepared and published in 
the Federal Register (53 FR 34357) on September 6, 1988. Accordingly, 
based upon th environmental assessment, the Commission has determined 
that the issuance of this amendment will not have a significant effect on 
the quality of the human environment.
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5.0 CONCLUSION 

The Commission made a proposed determination that this amendment involves 
no significant hazards consideration which was published in the Federal 
Register (53 FR 2310) on January 27, 1988, and consulted with the State of 
North Carolina. No public comments or requests for hearing were received, 
and the State of North Carolina did not have any comments.  

The staff has concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, 
and (2) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of this amendment will not 
be inimical to the common defense and security or to the health and 
safety of the public.  

Principal Contributors: Irwin Spickler 
Brenda Mozafari 
Bart C. Buckley

Dated: September 20, 1988


