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SUBJECT: ISSUANCE OF AMENDMENTS - JOSEPH M. FARLEY NUCLEAR PLANT, 
UNITS 1 AND 2 (TAC NOS. M99136 AND M99137)

Dear Mr. Morey: 

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 133 
to Facility Operating License No. NPF-2 and Amendment No. 125 to Facility Operating License 
No. NPF-8 for the Joseph M. Farley Nuclear Plant, Units 1 and 2. The amendments change the 
Technical Specifications (TS) in response to your submittal dated June 30, 1997, as 
supplemented September 25, 1997. The revision supplemented the TS Bases to discuss credit 
for boraflex panels in the revised criticality analysis. The staff found that the supplement did not 
change the conclusions of the proposed no significant hazards consideration; therefore, 
renotification of the Commission's proposed determination of no significant hazards 
consideration was not necessary.  

The amendments change the Farley TS to incorporate requirements necessary to change the 
basis for prevention of criticality in the fuel storage pool. The change eliminates the credit for 
Boraflex as a neutron absorbing material in the fuel storage pool criticality analysis. The 
change also establishes an alternate method for maintaining the recommended subcriticality 
margin in the fuel storage pool without relying on the Boraflex material.  

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

Sincerely, 
ORIGINAL SIGNED BY: 

Jacob I. Zimmerman, Project Manager 
Project Directorate 11-2 
Division of Reactor Projects - 1/11 
Office of Nuclear Reactor Regulation
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UNITED STATES 
0 NUCLEAR REGULATORY COMMISSION 
Z •WASHINGTON, D.C. 20555-0001 

January 23, 1998 

Mr. D. N. Morey 
Vice President - Farley Project 
Southern Nuclear Operating 

Company, Inc.  
Post Office Box 1295 
Birmingham, Alabama 35201-1295 

SUBJECT: ISSUANCE OF AMENDMENTS - JOSEPH M. FARLEY NUCLEAR PLANT, 

UNITS 1 AND 2 (TAC NOS. M99136 AND M99137) 

Dear Mr. Morey: 

The Nuclear Regulatory Commission has issued the enclosed Amendment No. 133 
to Facility Operating License No. NPF-2 and Amendment No. 125 to Facility Operating License 
No. NPF-8 for the Joseph M. Farley Nuclear Plant, Units 1 and 2. The amendments change the 
Technical Specifications (TS) in response to your submittal dated June 30, 1997, as 
supplemented September 25, 1997. The revision supplemented the TS Bases to discuss credit 
for boraflex panels in the revised criticality analysis. The staff found that the supplement did not 
change the conclusions of the proposed no significant hazards consideration; therefore, 
renotification of the Commission's proposed determination of no significant hazards 
consideration was not necessary.  

The amendments change the Farley TS to incorporate requirements necessary to change the 
basis for prevention of criticality in the fuel storage pool. The change eliminates the credit for 
Boraflex as a neutron absorbing material in the fuel storage pool criticality analysis. The 
change also establishes an alternate method for maintaining the recommended subcriticality 
margin in the fuel storage pool without relying on the Boraflex material.  

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

Sincerely, 

Cboject Manager 
roject Directorate 11-2 

Division of Reactor Projects - 1/11 
Office of Nuclear Reactor Regulation 

Docket Nos. 50-348 and 50-364 

Enclosures: 
1. Amendment No. 133 to NPF-2 
2. Amendment No. 125 to NPF-8 
3. Safety Evaluation

cc w/encls: See next page



Joseph M. Farley Nucleaýi-iant 

cc: 

Mr. R. D. Hill, Jr.  
General Manager 
Southern Nuclear Operating Company 
Post Office Box 470 
Ashford, Alabama 36312 

Mr. Mark Ajluni, Licensing Manager 
Southern Nuclear Operating Company 
Post Office Box 1295 
Birmingham, Alabama 35201-1295 

Mr. M. Stanford Blanton 
Balch and Bingham Law Firm 
Post Office Box 306 
1710 Sixth Avenue North 
Birmingham, Alabama 35201 

Mr. J. D. Woodard 
Executive Vice President 
Southern Nuclear Operating Company 
Post Office Box 1295 
Birmingham, Alabama 35201 

State Health Officer 
Alabama Department of Public Health 
434 Monroe Street 
Montgomery, Alabama 36130-1701 

Chairman 
Houston County Commission 
Post Office Box 6406 
Dothan, Alabama 36302 

Regional Administrator, Region II 
U.S. Nuclear Regulatory Commission 
Atlanta Federal Center 
61 Forsyth Street, S.W., Suite 23T85 
Atlanta, Georgia 30303 

Resident Inspector 
U.S. Nuclear Regulatory Commission 
7388 N. State Highway 95 
Columbia, Alabama 36319



UNITED STATES 
o NUCLEAR REGULATORY COMMISSION 

"WASHINGTON, D.C. 20555-0001 

SOUTHERN NUCLEAR OPERATING COMPANY. INC.  

ALABAMA POWER COMPANY 

DOCKET NO. 50-348 

JOSEPH M. FARLEY NUCLEAR PLANT, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 133 
License No. NPF-2 

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

A. The application for amendment by Southern Nuclear Operating Company, Inc.  
(Southern Nuclear), dated June 30, 1997, as supplemented September 25, 
1997, 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; 

D. The issuance of this license 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. NPF-2 is hereby amended to read as follows: 

9802040150 980123 
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as revised 
through Amendment No. 133 , are hereby incorporated in the license. Southern 
Nuclear shall operate the facility in accordance with the Technical Specifications.  

3. This license amendment is effective as of its date of issuance and shall be implemented 
within 30 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

rber~tN. BerkoDirector 
Project Directorate 11-2 
Division of Reactor Projects - 1/11 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: January 23, 1998



ATTACHMENT TO LICENSE AMENDMENT NO. 133

TO FACILITY OPERATING LICENSE NO. NPF-2 

DOCKET NO. 50-348 

Replace the following pages of the Appendix A Technical Specifications with the enclosed 

pages. The revised areas are indicated by marginal lines.  

Remove Insert 

IX IX 
XIV XIV 

3/4 7-95 
3/4 7-96 

- 3/4 7-97 

5-7 5-7 
- 5-7a* 
- 5-9 
- 5-10 
- 5-11 
- 5-12 
- 5-13 
- 5-14 

B 3/4 7-7 B 3/4 7-7 
B 3/4 7-8

*overflow page - no change



INDEX 

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS 

SECTION PAGE 

3/4.7.13 FUEL STORAGE POOL BORON CONCENTRATION ................ 3/4 7-95 

3/4.7.14 FUEL ASSEMBLY STORAGE ............................... 3/4 7-96 

3/4.8 ELECTRICAL POWER SYSTEMS 

3/4.8.1 A.C. SOURCES 

operating ............................................. 3/4 8-1 

Shutdown .............................................. 3/4 8-6b 

3/4.8.2 ONSITE POWER DISTRIBUTION SYSTEMS 

A.C. Distribution - Operating ......................... 3/4 8-6c 

A.C. Distribution - Shutdown........................... 3/4 8-7 

Auxiliary Building D.C. Distribution 

Operating ............................................. 3/4 8-8 

Auxiliary Building D.C. Distribution 

Shutdown .............................................. 3/4 8-11 

Service Water Building D.C. Distribution 
Operating ............................................. 3/4 8-12 

FARLEY-UNIT 1 IX AMENDMENT NO?6 -98;
133



INDEX 

BASES 

SECTION PAGE 

3/4.7 PLANT SYSTEMS 

3/4.7.1 TURBINE CYCLE ......................................... B 3/4 7-1 

3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE 
LIMITATION ............................................ B 3/4 7-3 

3/4.7.3 COMPONENT COOLING WATER SYSTEM ........................ B 3/4 7-3 

3/4.7.4 SERVICE WATER SYSTEM .................................. B 3/4 7-3 

3/4.7.5 RIVER WATER SYSTEM ..................................... B 3/4 7-3 

3/4.7.6 ULTIMATE HEAT SINK.. ................................... B 3/4 7-4 

3/4.7.7 CONTROL ROOM EMERGENCY VENTILATION 

SYSTEM ................................................ B 3/4 7-4 

3/4.7.8 ECCS PUMP ROOM EXHAUST AIR FILTRATION 
SYSTEM .................................................. B 3/4 7-4 

3/4.7.9 SNUBBERS .............................................. B 3/4 7-5 

3/4.7.10 SEALED SOURCE CONTAMINATION ............................ B 3/4 7-6 

3/4.7.11 FIRE SUPPREZSCSN SYSTEMS (Deleted) .................... B 3/4 7-6 

3/4 7.12 FIRE BARRBFlI PNS:TnRTIEQNS (Deleted) ..................... B 3/4 7-7 

3/4 7.13 FUEL STORAGE POOL BORON CONCENTRATION ................ B 3/4 7-7 

3/4 7.14 FUEL ASSEMBLY STORAGE ................................ B 3/4 7-7 

3/4.8 ELECTRICAL POWER SYSTEMS 

3/4.8.1 and 3/4.8.2 A.C. SOURCES AND ONSITE POWER 

DISTRIBUTION SYSTEMS ...................................... B 3/4 8-1

AMENDMENT NO.- 2•T- 9 6- 133FARLEY-UNIT 1 XIV



PLANT SYSTEMS

3/4.7.13 FUEL STORAGE POOL BORON CONCENTRATION 

LIMITING CONDITION FOR OPERATION 

3.7.13 The fuel storage pool boron concentration shall be greater than or equal to 

2000 ppm.  

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool.  

ACTION: 

With the fuel storage pool boron concentration less than 2000 ppm, immediately 
suspend movement of fuel assemblies in the fuel storage pool, and initiate action 

to restore the fuel storage pool boron concentration to within its limit. The 
provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.7.13 The boron concentration of the fuel storage pool shall be determined to be 
within the limit at least once per 7 days.

AMENDMENT NO.133FARLEY-UNIT I 3/4 7-95



PLANT SYSTEMS

3/4.7.14 FUEL ASSEMBLY STORAGE 

LIMITING CONDITION FOR OPERATION 

3.7.14 The combination of initial enrichment and burnup of each fuel assembly 

stored in the spent fuel storage pool shall be within the Acceptable Burnup Domain 

of Figure 3.7-1, or shall be stored in accordance with Specification 5.6.1.1.  

APPLICABILITY: Whenever any fuel assembly is stored in the spent fuel storage 

pool.  

ACTION: 

With the requirements of the above specification not satisfied, initiate action to 

move the noncomplying fuel assembly to an acceptable storage location. The 

provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.7.14 The combination of initial enrichment and burnup of each fuel assembly 

shall be verified to be in accordance with Figure 3.7-1 or Specification 5.6.1.1 

within 7 days following the relocation or addition of fuel assemblies to the spent 

fuel storage pool.

AMENDMENT NO. 13 3
3/4 7-96FARLEY-UNIT I
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DESIGN FEATURES

5.6 FUEL STORAGE 

CRITICALITY 

5.6.1.1 The spent fuel storage racks are designed and shall be maintained 
with: 

a. Keff less than 1.0 when flooded with unborated water, which includes 
conservative allowances for uncertainties.  

b. Keff less than or equal to 0.95 when flooded with water borated to 400 
ppm, which includes conservative allowances for uncertainties and 
biases.  

c. A nominal 10.75 inch center-to-center distance between fuel 
assemblies placed in the storage racks.  

d. A maximum nominal enrichment of 5.0 w/o U-235.  

e. New or partially spent fuel assemblies with a combination of discharge 
burnup and initial enrichment in the "acceptable range" of Figure 3.7
1 may be allowed unrestricted storage in the spent fuel racks (also 
shown as the All Cell Storage configuration in Figure 5.6-2).  

f. New or partially spent fuel assemblies with a combination of discharge 
burnup and initial enrichment in the "unacceptable range" of Figure 
3.7-1 will be stored in compliance with Figures 5.6-1 through 5.6-5.  
The high enrichment fuel assemblies shown in the Burned/Fresh Storage 
configuration in Figure 5.6-2, with maximum nominal enrichments 
greater than 3.9 w/o U-235, shall contain sufficient integral burnable 
absorbers such that a maximum reference fuel assembly k less than or 
equal to 1.455 at 68OF is maintained.  

g. Damaged fuel assemblies F02, F05, F06, F15, F17, Fi8, F19, F20, F30, 
F31, and F32 shall be stored in accordance with Figure 5.6-6.  

5.6.1.2 The new fuel pit storage racks are designed and shall be 
maintained with: 

a. Keff less than or equal to 0.98, assuming aqueous foam moderation.  

b. A nominal 21 inch center-to-center distance between new fuel 
assemblies placed in the storage racks.  

c. A maximum nominal enrichment of: 

1. 4.25 weight percent U-235 for Westinghouse fuel assemblies with 
Standard Fuel Assembly fuel rod diameter.  

2. 5.0 weight percent U-235 for Westinghouse fuel assemblies with 
Optimized Fuel Assembly fuel rod diameter. Westinghouse fuel 
with Optimized Fuel Assembly fuel rod diameter and maximum 
nominal enrichments greater than 3.9 weight percent U-235 shall 
contain sufficient integral burnable absorbers such that a 
maximum reference fuel assembly KG less than or equal to 1.455 
at 68OF is maintained.

AMENDMENT NO._2T94dTl%71 33FARLEY-UNIT 1 5-7



DESIGN FEATURES 

DRAINAGE 
5.6.2 The spent fuel storage pool is designed and shall be maintained to prevent 

inadvertent draining of the pool below elevation 149.  

CAPACITY 
5.6.3 The spent fuel storage pool is designed and shall be maintained with 

a storage capacity limited to no more than 1407 fuel assemblies.  

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT 

5.7.1 The components identified in Table 5.7-1 are designed and shall be 

maintained within the cyclic or transient limits of Table 5.7-1.  

FARLEY-UNIT 1 5-7a AMENDMENT NO. 133
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All Cell Storage

2-out-of-4 Storage Burned/Fresh Storage 

Note: 
A = All Cell Enrichment (Figure 3.7-1) 
C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup) 
L = Low Enrichment of Burned/Fresh (Figure 5.6-1) 
H = High Enrichment of Burned/Fresh (See section 5.6.1.1.f for IFBA requirement) 
Empty = Empty Cell 

Figure 5.6-2 Spent Fuel Storage Configurations

AMENDMENT NO. 133
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Interface

A JA A A A A 

A JA A A A A 

JA AA A A A 

L L L A A -A 

L IH L Al A A 

L L Ll A A A 

AAAAAA 

AAAAAA

Note: 
A = All Cell Enrichment 
L = Low Enrichment of 

Burned/Fresh 
H = High Enrichment of 

Burned/Fresh 

Boundary Between All Cell Storage and Burned/Fresh Storage 

Note: 
1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace an assembly with an empty cell.  

Figure 5.6-3 Interface Requirements

AMENDMENT NO. 133FARLEY - UNIT I 5-11



Interface 
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I 
I 

Note: 
A 
C 
Empty

= All Cell Enrichment 
= 2-Out-Of-4 Enrichment 
= Empty Cell

Boundary Between All Cell Storage and 2-out-of-4 Storage 

Note: 

1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace as assembly with an empty cell.  

Figure 5.6-4 Interface Requirements

AMENDMENT NO. 133
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Note: 
C = 
L = 
H 
Empty =

2-Out-Of-4 Enrichment 
Low Enrichment of Burned/Fresh 
High Enrichment of Burned/Fresh 
Empty Cell

Boundary Between 2-out-of-4 Storage and Burned/Fresh Storage 

Note: 
1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace an assembly with an empty cell.  

Figure 5.6-5 Interface Requirements

AMENDMENT NO. 133
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Note: All Assemblies are 3.0 w/o 23sU nominal enrichment 

Figure 5.6-6 Damaged Fuel Assembly Configuration
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PLANT SYSTEMS 

BASES 

3/4.7.12 FIRE BARRIER PENETRATIONS 
This specification deleted.  

3/4.7.13 & 3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION & FUEL ASSEMBLY STORAGE 

The spent fuel storage racks contain storage locations for 1407 fuel assemblies.  

The spent fuel racks have been analyzed in accordance with the methodology 
contained in WCAP-14416-NP-A, Westinghouse Spent Fuel Rack Criticality Analysis 

Methodology", Revision 1, November, 1996. This methodology ensures that the spent 

fuel rack multiplication factor, keff is less than 0.95, aq recommended by ANSI 

57.2-1983 and the guidance contained in NRC Letter to All Power Reactor Licensees 

from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage 

and Handling Applications", April 14, 1978. The codes, methods, and techniques 

contained in the methodology are used to satisfy this keff criterion. The spent 

fuel storage racks are analyzed to allow storage of all Westinghouse 17X17 fuel 

assemblies with nominal enrichments up to 5.0 w/o U-235 utilizing credit for 

checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and 

soluble boron, to ensure that keff is maintained < 0.95, including uncertainties, 

tolerances, and accident conditions. In addition, the spent fuel pool keff is 

maintained < 1.0 including uncertainties and tolerances on a 95/95 basis without 

soluble boron. No credit is taken for the presence of Boraflex absorber in any of 

these analyses.  

The soluble boron concentration required to maintain keff S 0.95 under normal 

conditions is 400 ppm.  

The following storage configurations and enrichment limits were evaluated in the 

spent fuel rack criticality analysis: 

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal 

2.15 w/o U-235 can be stored in any cell location as shown in Figure 5.6-2. Fuel 

assemblies with initial nominal enrichments greater than these limits must satisfy 

a minimum burnup requirement as shown in Figure 3.7-1.  

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to 

5.0 w/o U-235 can be stored in a 2 out of 4 checkerboard arrangement as shown in 

Figure 5.6-2. In the 2 out of 4 checkerboard storage arrangement, 2 fuel 
assemblies can be stored corner adjacent with 2 empty storage cells.  

Westinghouse 17X17 fuel assemblies can be stored in a burned/fresh checkerboard 

arrangement of a 2X2 matrix of storage cells as shown in Figure 5.6-2. In the 

burned/fresh 2X2 checkerboard arrangement, three of the fuel assemblies must have 

an initial nominal enrichment less than or equal to 1.6 w/o U-235, or satisfy a 

minimum burnup requirement for higher initial enrichments as shown in Figure 5.6

1. The fourth fuel assembly must have an initial nominal enrichment less than or 

equal to 3.9 w/o U-235, or satisfy a minimum Integral Fuel Burnable Absorber 
requirement for higher initial enrichments to maintain the reference fuel assembly 

k. less than or equal to 1.455 at 68 F.  

Eleven damaged Westinghouse 17X17 fuel assemblies can be stored in a 12 storage 

cell configuration surrounded by empty cells as shown in Figure 5.6-6. The eleven 

fuel assemblies contain a nominal enrichment of 3.0 w/o U-235.

AMENDMENT NO2 6;96,132FARLEY-UNIT 1 B 3/4 7-7



PLANT SYSTEMS

BASES 

Specifications 3.7.14 and 5.6.1.1 ensure that fuel assemblies are stored in the 
spent fuel racks in accordance with the configurations assumed in the spent fuel 
rack criticality analysis.  

The most limiting accident with respect to the storage configurations assumed in 
the spent fuel rack criticality analysis is the misplacement of a 5.0 w/o U-235 
fuel assembly into an empty storage cell location in the 2 out of 4 checkerboard 
storage arrangement. The amount of soluble boron required to maintain keff less 
than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit 
specified in the LCO is consistent with the normal boron concentration maintained 
in the spent fuel pool, and bounds the 850 ppm required for a fuel misload 
accident.  

Specification 5.6.1.1 b. requires that a boron concentration of 400 ppm in the 
spent fuel pool will maintain keff S 0.95. A spent fuel pool boron dilution 
analysis was performed to determine that sufficient time is available to detect 
and mitigate dilution of the spent fuel pool prior to exceeding the keff design 
basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that 
an inadvertent or unplanned event that would result in a dilution of the spent 
fuel pool boron concentration from 2000 ppm to 400 ppm is not a credible event.

Amendment No. 133FARLEY-UNIT I B 3/4 7-8



UNITED STATES 
o• NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SOUTHERN NUCLEAR OPERATING COMPANY. INC.  

ALABAMA POWER COMPANY 

DOCKET NO. 50-364 

JOSEPH M. FARLEY NUCLEAR PLANT. UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 125 
License No. NPF-8 

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

A. The application for amendment by Southern Nuclear Operating Company, Inc.  
(Southern Nuclear), dated June 30, 1997 as supplemented September 25, 1997, 
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; 

D. The issuance of this license 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. NPF-8 is hereby amended to read as follows:
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as revised 
through Amendment No. 125, are hereby incorporated in the license. Southern 
Nuclear shall operate the facility in accordance with the Technical Specifications.  

3. This license amendment is effective as of its date of issuance and shall be implemented 
within 30 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

H rbert N. Berkow, Director 
Project Directorate 11-2 
Division of Reactor Projects - 1/11 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

January 23, 1998Date of Issuance:



ATTACHMENT TO LICENSE AMENDMENT NO. 125 

TO FACILITY OPERATING LICENSE NO. NPF-8 

DOCKET NO. 50-364 

Replace the following pages of the Appendix A Technical Specifications with the enclosed 

pages. The revised areas are indicated by marginal lines.  

Remove Insert 

IX IX 
XIV XIV 

3/4 7-67 
3/4 7-68 

- 3/4 7-69 

5-7 5-7 
- 5-7a* 
- 5-9 
- 5-10 
- 5-11 
- 5-12 
- 5-13 

B 3/4 7-7 B 3/4 7-7 
B 3/4 7-8

*overflow page - no change



INDEX 

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS 

SECTION PAGE 

3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION .................... 3/4 7-67 

3/4.7.15 FUEL ASSEMBLY STORAGE ................................... 3/4 7-68 

3/4.8 ELECTRICAL POWER SYSTEMS 

3/4.8/1 A.C. SOURCES 

Operating ................................................ 3/4 8-1 
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PLANT SYSTEMS

3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION 

LIMITING CONDITION FOR OPERATION 

3.7.14 The fuel storage pool boron concentration shall be greater than or equal to 

2000 ppm.  

APPLICABILITY: When fuel assemblies are stored in the fuel storage pool.  

ACTION: 

With the fuel storage pool boron concentration less than 2000 ppm, immediately 

suspend movement of fuel assemblies in the fuel storage pool, and initiate action 

to restore the fuel storage pool boron concentration to within its limit. The 

provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.7.14 The boron concentration of the fuel storage pool shall be determined to be 

within the limit at least once per 7 days.
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PLANT SYSTEMS 

3/4.7.15 FUEL ASSEMBLY STORAGE 

LIMITING CONDITION FOR OPERATION 

3.7.15 The combination of initial enrichment and burnup of each fuel assembly 

stored in the spent fuel storage pool shall be within the Acceptable Burnup Domain 

of Figure 3.7-1, or shall be stored in accordance with Specification 5.6.1.1.  

APPLICABILITY: Whenever any fuel assembly is stored in the spent fuel storage 

pool.  

ACTION: 

With the requirements of the above specification not satisfied, initiate action to 

move the noncomplying fuel assembly to an acceptable storage location. The 

provisions of Specification 3.0.3 are not applicable.  

SURVEILLANCE REQUIREMENTS 

4.7.15 The combination of initial enrichment and burnup of each fuel assembly 

shall be verified to be in accordance with Figure 3.7-1 or Specification 5.6.1.1 

within 7 days following the relocation or addition of fuel assemblies to the spent 

fuel storage pool.

AMENDMENT I$3/4 7-68
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DESIGN FEATURES

5.6 FUEL STORAGE 

CRITICALITY 

5.6.1.1 The spent fuel storage racks are designed and shall be maintained 

with: 

a. Keff less than 1.0 when flooded with unborated water, which includes 

conservative allowances for uncertainties.  

b. Keff less than or equal to 0.95 when flooded with water borated to 400 

ppm, which includes conservative allowances for uncertainties and 

biases.  

c. A nominal 10.75 inch center-to-center distance between fuel 

assemblies placed in the storage racks.  

d. A maximum nominal enrichment of 5.0 w/o U-235.  

e. New or partially spent fuel assemblies with a combination of discharge 

burnup and initial enrichment in the "acceptable range" of Figure 3.7

1 may be allowed unrestricted storage in the spent fuel racks (also 

shown as the All Cell Storage configuration in Figure 5.6-2).  

f. New or partially spent fuel assemblies with a combination of discharge 

burnup and initial enrichment in the "unacceptable range" of Figure 

3.7-1 will be stored in compliance with Figures 5.6-1 through 5.6-5.  

The high enrichment fuel assemblies shown in the Burned/Fresh Storage 

configuration in Figure 5.6-2, with maximum nominal enrichments 

greater than 3.9 w/o U-235, shall contain sufficient integral burnable 

absorbers such that a maximum reference fuel assembly k. less than or 

equal to 1.455 at 68°F is maintained.  

5.6.1.2 The new fuel pit storage racks are designed and shall be 
maintained with: 

a. Keff less than or equal to 0.98, assuming aqueous foam moderation.  

b. A nominal 21 inch center-to-center distance between new fuel 

assemblies placed in the storage racks.  

c. A maximum nominal enrichment of: 

1. 4.25 weight percent U-235 for Westinghouse fuel assemblies with 

Standard Fuel Assembly fuel rod diameters.  

2. 5.0 weight percent U-235 for Westinghouse fuel assemblies with 

Optimized Fuel Assembly fuel rod diameters. Westinghouse fuel 

with Optimized Fuel Assembly fuel rod diameters and maximum 
nominal enrichments greater than 3.9 weight percent U-235 shall 

contain sufficient integral burnable absorbers such that a 
maximum reference fuel assembly K less than or equal to 1.455 
at 68°F is maintained.  

FARLEY-UNIT 2 5-7 AMENDMENT NO;- 4 3T8 4 T 
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DESIGN FEATURES 

DRAINAGE 
5.6.2 The spent fuel storage pool is designed and shall be maintained to 
prevent inadvertent draining of the pool below elevation 149.  

CAPACITY 
5.6.3 The spent fuel storage pool is designed and shall be maintained with 
a storage capacity limited to no more than 1407 fuel assemblies.  

5.7 COMPONENT CYCLIC OR TRANSIENT LIMIT 

5.7.1 The components identified in Table 5.7-1 are designed and shall be 
maintained within the cyclic or transient limits of Table 5.7-1.
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All Cell Storage

2-out-of-4 Storage Burned/Fresh Storage

Note: 
A = All Cell Enrichment (Figure 3.7-1) 
C = 2-out-of-4 Enrichment (No restriction on enrichment or burnup) 
L = Low Enrichment of Burned/Fresh (Figure 5.6-1) 
H = High Enrichment of Burned/Fresh (See section 5.6.1.1.f for IFBA requirement) 
Empty = Empty Cell 

Figure 5.6-2 Spent Fuel Storage Configurations
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L L L A AA 
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Note: 
A = All Cell Enrichment 
L = Low Enrichment of 

Burned/Fresh 
H = High Enrichment of 

Burned/Fresh 

Boundary Between All Cell Storage and Burned/Fresh Storage 

Note: 
1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace an assembly with an empty cell.  

Figure 5.6-3 Interface Requirements
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= Empty Cell

Boundary Between All Cell Storage and 2-out-of-4 Storage 

Note: 
1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace as assembly with an empty cell.  

Figure 5.6-4 Interface Requirements
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Interface

Empty C Empty C Empty C 

C Empty C Empty C Empty 

Empty C Empty C Empty C 

H Empty H Empty C Empty 

L L Empty C Empty C 

H L H Empti C Empty

Note: 
C = 
L = 

H 
Empty =

2-Out-Of-4 Enrichment 
Low Enrichment of Burned/Fresh 
High Enrichment of Burned/Fresh 
Empty Cell

Boundary Between 2-out-of-4 Storage and Burned/Fresh Storage 

Note: 
1. A row of empty cells can be used at the interface to separate the configurations.  
2. It is acceptable to replace an assembly with an empty cell.  

Figure 5.6-5 Interface Requirements
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PLANT SYSTEMS 

BASES.  

3/4.7.12 FIRE BARRIER PENETRATION 

This specification deleted.  

3/4.7.13 AREA TEMPERATURE MONITORING 

The area temperature limitations ensure that safety-related equipment will not be 

subjected to temperature in excess of their environmental qualification 

temperatures. Exposure to excessive temperatures may degrade equipment and can 

cause a loss of its OPERABILITY. The temperature limits include an allowance for 

instrument error of 24F.  

3/4.7.14 & 3/4.7.15 FUEL STORAGE POOL BORON CONCENTRATION & FUEL ASSEMBLY STORAGE 

The spent fuel storage racks contain storage locations for 1407 fuel assemblies.  

The spent fuel racks have been analyzed in accordance with the methodology 
contained in WCAP-14416-NP-A, Westinghouse Spent Fuel Rack Criticality Analysis 

Methodology", Revision 1, November, 1996. This methodology ensures that the spent 

fuel rack multiplication factor, keff is less than 0.95, as recommended by ANSI 

57.2-1983 and the guidance contained in NRC Letter to All Power Reactor Licensees 

from B. K. Grimes, "OT Position for Review and Acceptance of Spent Fuel Storage 

and Handling Applications", April 14, 1978. The codes, methods, and techniques 

contained in the methodology are used to satisfy this keff criterion. The spent 

fuel storage racks are analyzed to allow storage of all Westinghouse 17X17 fuel 

assemblies with nominal enrichments up to 5.0 w/o U-235 utilizing credit for 

checkerboard configurations, burnup, Integral Fuel Burnable Absorbers, and 

soluble boron, to ensure that keff is maintained S 0.95, including uncertainties, 

tolerances, and accident conditions. In addition, the spent fuel pool keff is 

maintained < 1.0 including uncertainties and tolerances on a 95/95 basis without 

soluble boron. No credit is taken for the presence of Boraflex absorber in any of 
these analyses.  

The soluble boron concentration required to maintain keff < 0.95 under normal 
conditions is 400 ppm.  

The following storage configurations and enrichment limits were evaluated in the 
spent fuel rack criticality analysis: 

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal 

2.15 w/o U-235 can be stored in any cell location as shown in Figure 5.6-2. Fuel 

assemblies with initial nominal enrichments greater than these limits must satisfy 

a minimum burnup requirement as shown in Figure 3.7-1.  

Westinghouse 17X17 fuel assemblies with nominal enrichments less than or equal to 

5.0 w/o U-235 can be stored in a 2 out of 4 checkerboard arrangement as shown in 

Figure 5.6-2. In the 2 out of 4 checkerboard storage arrangement, 2 fuel 
assemblies can be stored corner adjacent with 2 empty storage cells.  

Westinghouse 17X17 fuel assemblies can be stored in a burned/fresh checkerboard 

arrangement of a 2X2 matrix of storage cells as shown in Figure 5.6-2. In the 

burned/fresh 2X2 checkerboard arrangement, three of the fuel assemblies must have 

an initial nominal enrichment less than or equal to 1.6 w/o U-235, or satisfy a

AMENDMENT NO.- 8 8 ? 1 2 5B 3/4 7-7FARLEY-UNIT 2



PLANT SYSTEMS

BASES 

minimum burnup requirement for higher initial enrichments as shown in Figure 5.6
1. The fourth fuel assembly must have an initial nominal enrichment less than or 
equal to 3.9 w/o U-235, or satisfy a minimum Integral Fuel Burnable Absorber 
requirement for higher initial enrichments to maintain the reference fuel assembly 
k. less than or equal to 1.455 at 68 F.  

Specifications 3.7.15 and 5.6.1.1 ensure that fuel assemblies are stored in the 
spent fuel racks in accordance with the configurations assumed in the spent fuel 
rack criticality analysis.  

The most limiting accident with respect to the storage configurations assumed in 
the spent fuel rack criticality analysis is the misplacement of a 5.0 w/o U-235 
fuel assembly into an empty storage cell location in the 2 out of 4 checkerboard 
storage arrangement. The amount of soluble boron required to maintain keff less 
than 0.95 due to this fuel misload accident is 850 ppm. The 2000 ppm limit 
specified in the LCO is consistent with the normal boron concentration maintained 
in the spent fuel pool, and bounds the 850 ppm required for a fuel misload 
accident.  

Specification 5.6.1.1 b. requires that a boron concentration of 400 ppm in the 
spent fuel pool will maintain keff S 0.95. A spent fuel pool boron dilution 
analysis was performed to determine that sufficient time is available to detect 
and mitigate dilution of the spent fuel pool prior to exceeding the keff design 
basis limit of 0.95. The spent fuel pool boron dilution analysis concluded that 
an inadvertent or unplanned event that would result in a dilution of the spent 
fuel pool boron concentration from 2000 ppm to 400 ppm is not a credible event.
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UNITED STATES 
o• NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 133 TO FACILITY OPERATING LICENSE NO, NPF-2 

AND AMENDMENT NO. 125 TO FACILITY OPERATING LICENSE NO. NPF-8 

SOUTHERN NUCLEAR OPERATING COMPANY. INC.. ET AL.  

JOSEPH M. FARLEY NUCLEAR PLANT. UNITS 1 AND 2 

DOCKET NOS. 50-348 AND 50-364 

1.0 INTRODUCTION 

By letter dated June 30, 1997, as supplemented by letter of September 25, 1997, Southern 
Nuclear Operating Company, Inc. (SNC), et al., submitted a request for changes to the 
Joseph M. Farley Nuclear Plant (FNP), Units 1 and 2, Technical Specifications (TS) to allow 
credit for soluble boron in the spent fuel pool criticality analyses. These criticality analyses 
were performed using the methodology developed by the Westinghouse Owners Group (WOG) 
and described in WCAP-14416-NP-A, 'Westinghouse Spent Fuel Rack Criticality Analysis 
Methodology." The September 25, 1997, letter provided additional and clarifying information 
that did not change the scope of the June 30, 1997, application and the initial proposed no 
significant hazards consideration determination.  

The proposed changes add two new Technical Specifications and associated Bases and revise 
the Design Features section to make the changes necessary to credit soluble boron in the fuel 
storage criticality analyses. The proposed changes are described below: 

Revisions to the Table of Contents: The Table of Contents is revised to include two additional 
Technical Specifications, "Fuel Storage Pool Boron Concentration," Sections 3/4.7.13 and 
3/4.7.14 for Units 1 and 2, respectively, and "Fuel Assembly Storage," Sections 3/4.7.14 and 
3/4.7.15 for Units I and 2, respectively. These TS are being added to support crediting soluble 
boron in the fuel storage pool criticality analyses. The Table of Contents is also revised to 
include two additional Technical Specification Bases, "Fuel Storage Pool Boron Concentration," 
B 3/4.7.13 and B 3/4.7.14 for Units 1 and 2, respectively, and "Fuel Assembly Storage," 
B 3/4.7.14 and B 3/4.7.15 for Units I and 2, respectively. These Bases are being added to 
support crediting soluble boron in the fuel storage pool criticality analyses.  

Addition of Technical Specifications 3/4.7.13 and 3/4.7.14 (Unit 1), and 3/4.7.14 and 3/4.7.15 
(Unit 2): Two Technical Specifications are being added to credit soluble boron in the fuel 
storage pool criticality analyses and specify enrichment and bumup requirements. These 
Technical Specifications are "Fuel Storage Pool Boron Concentration," Sections 3/4.7.13 and 
3/4.7.14 for Units I and 2, respectively, and "Fuel Assembly Storage," Sections 3/4.7.14 and 
3/4.7.15 for Units I and 2, respectively.  

9802040156 980123 
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TS 5.6.1.1: Design Features Section 5.6.1.1 is revised to change the 0.95 Kf requirement from 
"When flooded with unborated water" to "when flooded with water borated to 400 ppm," and add 
a requirement to maintain Kf less than 1.0 when flooded with unborated water, and to add the 
fuel allowable storage configurations of all cell, 2-out-of 4, and burned/fresh storage. In 
addition, since the revised criticality analyses support the use of all types of Westinghouse fuel 
at FNP for up to 5.0 nominal weight percent (w/o), a single enrichment limit of 5.0 w/o for all fuel 
types is used. The enrichment limit for Westinghouse fuel with standard fuel assembly 
diameter (e.g., LOPAR) remains 4.25 w/o for the new fuel pit storage racks (Section 5.6.1.2).  
For Unit 1, a special configuration is established for fuel damaged during operation with baffle 
jetting.  

TS 5.6.1.2: Section 5.6.1.2 is revised to change the nomenclature for fuel stored in the new 
fuel pit storage racks from "LOPAR fuel assemblies" to "fuel assemblies with Standard Fuel 
Assembly fuel rod diameter" and from "OFA or VANTAGE-5 fuel assemblies" to "fuel 
assemblies with Optimized Fuel Assembly fuel rod diameter." 

Addition of Bases for Technical Specifications 3/4.7.13 and 3/4.7.14 (Unit 1), and 3/4.7.14 and 
3/4.7.15 (Unit 2): Two Technical Specification Bases are being added to credit soluble boron 
and note that no credit is taken for the presence of Boraflex absorber in the fuel storage pool 
criticality analyses. These Technical Specifications Bases are "Fuel Storage Pool Boron 
Concentration," B 3/4.7.13 and B 3/4.7.14 for Units 1 and 2, respectively, and "Fuel Assembly 
Storage," B 3/4.7.14 and B 3/4.7.15 for Units 1 and 2, respectively.  

The following section provides the staff's evaluation of the criticality aspects and boron dilution 
analyses of the FNP proposed TS changes.  

2.0 EVALUATION 

The FNP spent fuel storage racks were analyzed using the Westinghouse methodology, which 
has been reviewed and approved by the NRC [Newmyer, W. D., 'Westinghouse Spent Fuel 
Rack Criticality Analysis Methodology," Westinghouse Electric Corporation, WCAP-14416
NP-A, Rev. 1, November 1996]. This methodology takes partial credit for soluble boron in the 
fuel storage pool criticality analyses and requires conformance with the following NRC 
acceptance criteria for preventing criticality outside the reactor: 

(1) kf shall be less than 1.0 if fully flooded with unborated water, which includes an 
allowance for uncertainties at a 95% probability, 95% confidence (95/95) level as 
described in WCAP-14416-NP-A; and 

(2) k,, shall be less than or equal to 0.95 if fully flooded with borated water, which includes 
an allowance for uncertainties at a 95/95 level as described in WCAP-14416-NP-A.  

The analysis of the reactivity effects of fuel storage in the FNP spent fuel racks was performed 
with the three-dimensional Monte Carlo Code, KENO-Va, with neutron cross sections 
generated with the NITAWL-11 and XSDRNPM-S Codes using the 227 group ENDF/B-V 
cross-section library. Since the KENO-Va Code package does not have bumup capability, the
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depletion analyses and the determination of small reactivity increments, due to manufacturing 
tolerances, were made with the two-dimensional transport theory code, PHOENIX-P, which 
uses a 42 energy group nuclear data library. The analytical methods and models used in the 
reactivity analysis have been benchmarked against experimental data for fuel assemblies 
similar to those for which the FNP racks are designed and have been found to adequately 
reproduce the critical values. This experimental data is sufficiently diverse to establish that the 
method bias and uncertainty will apply to rack conditions which include close proximity storage 
and strong neutron absorbers. The staff concludes that the analysis methods used are 
acceptable and capable of predicting the reactivity of the FNP storage racks with a high degree 
of confidence.  

The FNP spent fuel storage racks have previously been qualified for storage of various 
Westinghouse 17 x 17 fuel assembly types with maximum enrichments up to 5.0 w/o U-235.  
The maximum enrichment is based on a nominal value of 4.95 w/o U-235 plus a manufacturing 
tolerance of 0.05. The spent fuel rack Boraflex absorber panels were considered in this 
previous analysis. Because of the Boraflex deterioration that has been observed in many spent 
fuel pools, the FNP spent fuel storage racks have been reanalyzed neglecting the presence of 
Boraflex to allow storage of all 17 x 17 fuel assemblies with nominal enrichments up to 5.0 w/o 
U-235 (enrichment tolerance of ± 0.05 w/o U-235) using credit for checkerboarding, bumup, 
burnable absorbers, and soluble boron.  

The moderator was assumed to be pure water at a temperature of 68°F and a density of 
1.0 gm/cc and the array was assumed to be infinite in lateral extent. Uncertainties due to 
tolerances in fuel enrichment and density, storage cell inner diameter, storage cell pitch, 
stainless steel thickness, assembly position, calculational uncertainty, and methodology bias 
uncertainty were accounted for. These uncertainties were appropriately determined at the 
95/95 probability/confidence level. A methodology bias (determined from benchmark 
calculations) as well as a reactivity bias to account for the effect of the normal range of spent 
fuel pool water temperatures (50°F to 180'F) were included. These biases and uncertainties 
meet the previously stated NRC requirements and, therefore, are acceptable.  

The enrichment required to maintain kI less than 1.0 with all cells filled with Westinghouse 
17 x 17 fuel assemblies and no soluble boron in the pool water was found to be 2.15 w/o 
U-235. This resulted in a nominal kI of 0.96231. The 95/95 k. was then determined by adding 
the temperature and methodology biases and the statistical sum of independent tolerances and 
uncertainties to the nominal k. values, as described in Reference 2. This resulted in a 95/95 
k, of 0.99201. Since this value is less than 1.0 and was determined at a 95/95 
probability/confidence level, it meets the NRC criterion for precluding criticality with no credit for 
soluble boron and is acceptable.  

Soluble boron credit is used to provide safety margin by maintaining k, less than or equal to 
0.95 including 95/95 uncertainties. The soluble boron credit calculations assumed the all cell 
storage configuration moderated by water borated to 200 ppm. As previously described, the 
individual tolerances and uncertainties, and the temperature and methodology biases were 
added to the calculated nominal k(, to obtain a 95/95 value. The resulting 95/95 kf was
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0.90920 for fuel enriched to 2.15 w/o U-235. Since kf is less than 0.95 with 200 ppm of boron 
and uncertainties at a 95/95 probability/confidence level, the NRC acceptance criterion for 
precluding criticality is satisfied. This is well below the minimum spent fuel pool boron 
concentration value of 2000 ppm required by TS 3.7.13 and is, therefore, acceptable.  

The concept of reactivity equivalencing due to fuel bumup was used to achieve the storage of 
fuel assemblies with enrichments higher than 2.15 w/o U-235 for the all cell storage 
configuration. The NRC has previously accepted the use of reactivity equivalencing predicated 
upon the reactivity decrease associated with fuel depletion. To determine the amount of 
soluble boron required to maintain kef < 0.95 for storage of fuel assemblies with enrichments up 
to 5.0 w/o U-235, a series of reactivity calculations were performed to generate a set of 
enrichment versus fuel assembly discharge bumup ordered pairs, which all yield an equivalent 
kf when stored in the FNP spent fuel storage racks. These are shown in TS Figure 3.7-1 and 
represent combinations of fuel enrichment and discharge burnup which yield the same rack kef 
as the rack loaded with 2.15 w/o fuel (at zero burnup). Uncertainties associated with bumup 
credit include a reactivity uncertainty of 0.01 Ak at 30,000 MWD/MTU applied linearly to the 
burnup credit requirement to account for calculational and depletion uncertainties and 5% on 
the calculated burnup to account for bumup measurement uncertainty. The NRC staff 
concludes that these uncertainties conservatively reflect the uncertainties associated with 
burnup calculations and are acceptable. The amount of additional soluble boron, above the 
value required above, that is needed to account for these uncertainties is 200 ppm. This results 
in a total soluble boron credit of 400 ppm for the all cell configuration. This is well below the 
minimum spent fuel pool boron concentration value of 2000 ppm required by TS 3.7.13 and is, 
therefore, acceptable.  

A criticality analysis was performed for a 2-out-of-4 checkerboard storage configuration of 
5.0 w/o U-235 assemblies in unborated water. This resulted in a 95/95 kff of 0.94285 and 
indicated that, for this configuration, soluble boron was not required to maintain k• • 0.95 and 
there is no bumup requirement for fuel enriched to 5.0 w/o U-235 or less.  

The final configuration analyzed consisted of a burned/fresh checkerboard arrangement of a 
2 x 2 matrix of cells containing three low-enriched fuel assemblies with initial nominal 
enrichments no greater than 1.6 w/o U-235 and one high-enriched assembly no greater than 
3.9 w/o U-235. This configuration resulted in a 95/95 kr of 0.99415 in unborated water, thereby 
meeting the subcriticality acceptance criterion of less than 1.0 with no credit for boron. The 
amount of soluble boron required to maintain k.f < 0.95 was 200 ppm, which resulted in a 95/95 
kf of 0.94025.  

Storage of assemblies with enrichments higher than 1.6 w/o U-235 low-enriched assemblies in 
the burned/fresh checkerboard configuration was determined using bumup reactivity 
equivalencing. Combinations of initial fuel enrichment and discharge burnup which yield the 
same storage rack kf as the rack containing 1.6 w/o U-235 assemblies at zero burnup 
(TS Figure 5.6-1) required an additional 150 ppm of boron to account for the uncertainties 
associated with bumup credit.
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Storage of assemblies with enrichments higher than 3.90 w/o U-235 high-enriched assemblies 
in the burned/fresh checkerboard configuration was determined by crediting the reactivity 
decrease associated with the addition of integral fuel burnable absorbers (IFBAs). IFBAs 
consist of neutron absorbing material applied as a thin ZrB2 coating on the outside of the U0 2 

pellet. As with bumup credit, for IFBA credit reactivity equivalencing, a series of reactivity 
calculations are performed to generate a set of IFBA rod number versus initial enrichment 
ordered pairs, which all yield the equivalent k, when the fuel is stored in the burned/fresh 
checkerboard configuration analyzed for the FNP spent fuel racks. Uncertainties associated 
with IFBA credit include a 5% manufacturing tolerance and a 10% calculational uncertainty on 
the B-10 loading of the IFBA rods. The staff finds these uncertainties adequately conservative 
and acceptable. The amount of additional soluble boron needed to account for these 
uncertainties is 50 ppm. Therefore, with the above reactivity equivalencing, fuel assemblies 
with nominal enrichments up to 5.0 w/o U-235 can be stored in the burned/fresh checkerboard 
configuration by taking credit for a total additional amount of soluble boron of 200 ppm. When 
added to the 200 ppm required without reactivity equivalencing, this results in a total boron 
requirement of 400 ppm, which is equivalent to the amount required for the all cell storage 
configuration. This is well below the minimum spent fuel pool boron concentration value of 
2000 ppm required by TS 3.7.13 and is, therefore, acceptable.  

As an alternative method for determining the acceptability of fuel assembly storage based on 
IFBA loading, the infinite multiplication factor, k-, was used as a reference reactivity value.  
When k. is used as a reference reactivity point, the need to specify an acceptable enrichment 
versus number of IFBA rods correlation is eliminated. Fuel assemblies with a reference k_ of 
1.455 in the FNP core geometry at 680 F have been shown to result in a maximum ke,< 0.95 
when stored in the FNP spent fuel storage racks. Therefore, the fourth assembly in the 
burned/fresh checkerboard configuration must have an initial nominal enrichment less than or 
equal to 3.9 w/o U-235, or satisfy a minimum IFBA requirement for higher initial enrichments to 
maintain the reference fuel assembly k. less than or equal to 1.455 at 680 F in the FNP core 
geometry.  

Criticality analyses were also performed for special configurations including the storage of 11 
damaged fuel assemblies in the FNP spent fuel storage racks. The Unit I spent fuel pool 
contains 11 damaged assemblies nominally enriched to 3.0 w/o U-235 occupying a space of 12 
contiguous storage cells and surrounded by empty cells as shown in TS Figure 5.6-6. The 
analyses have shown that the storage configuration for the 11 damaged assemblies is less 
reactive than the previously evaluated all cell storage configuration and is, therefore, 
acceptable.  

Although most accidents will not result in a reactivity increase, two accidents can be postulated 
for each storage configuration which would increase reactivity beyond the analyzed conditions.  
The first would be a loss of fuel pool cooling system and a rise in pool water temperature from 
180°F to 2400F. The second would be a misload of an assembly into a cell for which the 
restrictions on location, enrichment, or bumup are not satisfied. Calculations have shown that 
the misload assembly accident for a 2-out-of-4 checkerboard configuration results in the highest 
reactivity increase. The reactivity increase requires an additional 850 ppm of soluble boron to
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maintain kI, 5 0.95. However, for such events, the double contingency principle can be applied.  
This states that the assumption of two unlikely, independent, concurrent events is not required 
to ensure protection against a criticality accident. Therefore, the minimum amount of boron 
required by TS 3.7.13 (2000 ppm) is more than sufficient to cover any accident and the 
presence of the additional boron above the concentration required for normal conditions and 
reactivity equivalencing (400 ppm maximum) can be assumed as a realistic initial condition 
since not assuming its presence would be a second unlikely event.  

In order to prevent an undesirable increase in reactivity, the boundaries between the different 
storage configurations were analyzed. The interface requirements are shown in TS 
Figures 5.6-3 through 5.6-6. The TS changes proposed as a result of the revised criticality 
analysis are consistent with the changes stated in the NRC Safety Evaluation (SE) for 
WCAP-14416-P. Westinghouse submitted a revised Topical Report, WCAP-14416-NP-A, 
Rev. 1, which incorporated the changes stated in the NRC SE. Also, since the staff disagreed 
with the proprietary finding of the original WCAP-14416-P, Westinghouse's revised topical 
report was submitted as a nonproprietary version. Based on this consistency with the approved 
methodology and on the above evaluation, the staff finds these TS changes acceptable. The 
proposed associated Bases changes adequately describe these TS changes and are also 
acceptable.  

The licensee also performed a boron dilution analysis, in accordance with the NRC SE of the 
WOG methodology described in WCAP-14416-NP-A, to ensure that sufficient time is available 
to detect and mitigate the dilution prior to exceeding the design basis kIf of 0.95. Potential 
events were quantified to show that sufficient time will be available to enable adequate 
detection and suppression of any dilution event.  

Deterministic dilution event calculations were performed for FNP to define the dilution times and 
volumes and compared to the dilution sources available. The licensee determined that 
480,000 gallons are necessary to dilute the spent fuel pool volume of 300,000 gallons from the 
minimum TS boron concentration of 2000 ppm to a soluble boron concentration where k• of 
0.95 would be approached (400 ppm). The various events that were considered included 
dilution from the demineralized water system, fire protection system, reactor makeup water 
tank, chemical and volume control system blender and other events that may affect the boron 
concentration of the pool, such as seismic events, random pipe breaks, and loss of offsite 
power.  

The most limiting event was determined to be a random break in the fire protection piping. The 
fire protection lines provide the largest flow rate of the possible dilution sources. Additionally, 
the fire protection tanks, which contain 600,000 gallons, are the only tanks with more than the 
required volume (480,000 gallons) to dilute the spent fuel pool to 400 ppm. This random break 
event is more limiting than a seismic event because the fire protection lines at FNP are 
seismically qualified and, the fire protection flow rate is larger than the combined flow rate from 
nonseismic piping. A break in the fire protection line would take approximately 4 hours at a rate 
of 2000 gpm to dilute the spent fuel pool to 400 ppm. The spent fuel pool level alarms at FNP 
are battery powered and therefore, provide a high level of availability. Alarms for the fire
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pump and low fire protection tank level would provide additional indication to the operators. It is 
reasonable to expect that the large volume of water added to the spent fuel pool due to this 
dilution event would be detected by alarms or plant personnel and terminated prior to reaching 
400 ppm.  

Other sources at FNP require tanks to be replenished and/or longer than 8 hours to dilute the 
spent fuel pool to 400 ppm. The replenishment of the tanks would provide another indication to 
alert plant personnel of the event. Personnel perform rounds in the spent fuel pool area once 
every 8 hours. They are instructed to check the temperature and level of the pool, and the 
condition of the area. A dilution that would not significantly increase the spent fuel pool level or 
is a low flow leak may not be readily detected by plant personnel. The licensee proposed a TS 
surveillance requirement of sampling every 7 days. This is sufficient to detect low flow dilution 
sources, such as a component cooling water leak, and is consistent with the standard technical 
specifications for Westinghouse plants. The staff finds the 7-day surveillance requirement to be 
acceptable.  

The licensee's evaluation concluded that an unplanned or inadvertent event that would result in 
the dilution of the spent fuel pool boron concentration from 2000 ppm to 400 ppm is not a 
credible event. After review, the staff finds that a boron dilution event to 400 ppm is unlikely 
and the licensee's boron dilution analysis is acceptable. The staff finds that the combination of 
the TS-controlled boron concentration and the 7-day sampling requirement, alarms, operator 
rounds, and other administrative controls should adequately detect and mitigate a dilution event 
prior to kf reaching 0.95 (400 ppm). Therefore, the analysis and proposed technical 
specification controls are acceptable for the boron dilution aspects of the request.  

Additionally, the criticality analysis for the spent fuel storage pool show that kef remains less 
than 1.0 at a 95/95 probability/confidence level even if the pool were completely filled with 
unborated water. Therefore, even if the spent fuel storage pool were diluted to 0 ppm, the fuel 
is expected to remain subcritical.  

3.0 STAFF CONCLUSION 

On the basis of the staff's preceding evaluation of the criticality aspects of the FNP proposed 
TS changes, the staff finds the criticality aspects of request are acceptable and meet the 
requirements of General Design Criterion 62 for the prevention of criticality in fuel storage and 
handling. The analysis assumed credit for soluble boron, as allowed by WCAP-14416-NP-A, 
but no credit for the Boraflex neutron absorber panels. The required amount of soluble boron 
for each analyzed storage configuration is shown in Table 1 on the following page.  

The following storage configurations and U-235 enrichment limits for Westinghouse 17 x 17 fuel 
assemblies were determined to be acceptable.  

Assemblies with initial nominal enrichments no greater than 2.15 w/o U-235 can be 
stored in any cell location. Fuel assemblies with initial nominal enrichments greater than 
this and up to 5.0 w/o U-235 must satisfy a minimum bumup requirement as shown in 
TS Figure 3.7-1.
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Assemblies with initial nominal enrichments no greater than 5.0 w/o U-235 can be stored 
in a 2-out-of-4 checkerboard arrangement.  

Assemblies can be stored in a burned/fresh 2 x 2 checkerboard arrangement consisting 
of three fuel assemblies with an initial nominal enrichment no greater than 1.6 w/o 
U-235 and one assembly with an initial nominal enrichment no greater than 3.9 w/o 
U-235. Fuel assemblies with initial enrichments greater than this and up to 5.0 w/o 
U-235 must satisfy a minimum burnup requirement as shown in TS Figure 5.6-1 
(low-enrichment assemblies) or must satisfy a minimum IFBA requirement that 
maintains a maximum reference fuel assembly k- less than or equal to 1.455 at 68 0F 
(high-enrichment assembly).  

TABLE 1 

Summary of Soluble Boron Credit Requirements for Farley Units 1 and 2 

Storage Soluble Boron Soluble Boron Total Soluble 
Configuration Required for Required for Boron Credit 

k• _< 0.95 Reactivity Required Without 
(ppm) Equivalencing Accidents 

(ppm) (ppm) 

All Cell 200 200 400 
Storage 

2-out-of-4 0 0 0 
Checkerboard 

Burned/Fresh 200 150 350 
Checkerboard 

On the basis of the preceding staffs evaluation of the dilution analyses of the FNP proposed 
TS changes, the staff finds the boron dilution aspects of the proposed FNP license 
amendments request are acceptable. The TS boron concentration of 2000 ppm and 7-day 
surveillance requirement and other administrative controls are acceptable to ensure that 
sufficient time is available to detect and mitigate the dilution prior to exceeding the design basis 
kf of 0.95.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the State of Alabama official was notified of 
the proposed issuance of the amendments. The State official had no comments.


