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UNITED STATES 
6' NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

March 12, 2001 

Mr. J. A. Scalice 
Chief Nuclear Officer 
and Executive Vice President 
Tennessee Valley Authority 
6A Lookout Place 
1101 Market Street 
Chattanooga, Tennessee 37402-2801 

SUBJECT: BROWNS FERRY NUCLEAR PLANT, UNITS 1, 2, AND 3- ISSUANCE OF 
AMENDMENTS RELATING TO LOW-PRESSURE COOLANT INJECTION PUMP 
OPERABILITY REQUIREMENTS (TAC NOS. MB0161, MB0162 AND MB0163) 

Dear Mr. Scalice: 

The Commission has issued the enclosed Amendment Nos. 240, 269, and 229 to Facility 
Operating License Nos. DPR-33, DPR-52, and DPR-68 for the Browns Ferry Nuclear Plant 
Units 1, 2, and 3, respectively. These amendments are in response to your application dated 
October 6, 2000 (TS-406).  

These amendments revise the Technical Specifications (TS) to provide Required Actions and 
Completion Times for use under conditions when one LPCI pump in both LPCI subsystems is 
inoperable. This action is consistent with a change to the NUREG-1433 Improved Standard TS 
identified as TSTF-318.  

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

Sincerely, 

William 0. Long, Sr. Projectnager, Section 2 
Project Directorate II 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

Docket Nos. 50-259, 50-260 and 50-296 

Enclosures: 1. Amendment No. 240 to 
License No. DPR-33 

2. Amendment No. 269 to 
License No. DPR-52 

3. Amendment No. 229 to 
License No. DPR-68 

4. Safety Evaluation 

cc w/enclosures: See next page
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UNITED STATES 
*" NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 20555-0001 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-259 

BROWNS FERRY NUCLEAR PLANT, UNIT 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 240 
License No. DPR-33 

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

A. The application for amendment by Tennessee Valley Authority (the licensee) dated 
October 6, 2000, 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 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.
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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 
Opel -;ng License No. DPR-33 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as revised through 
Amendment No. 240, are hereby incorporated in the license. The licensee 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 from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Richard P. Correia, Chief, Section 2 
Project Directorate II 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: March 12, 2001



ATTACHMENT TO LICENSE AMENDMENT NO. 240

FACILITY OPERATING LICENSE NO. DPR-33 

DOCKET NO. 50-259 

Revise the following pages of the Appendix A Technical Specifications with the attached revised 
pages. The revised pages are identified by amendment number and contain marginal lines 
indicating the areas of change.  

Remove Insert 

3.5-1 3.5-1 
3.5-2 3.5-2 
3.5-3 3.5-3 
B 3.5-8 B 3.5-8 
B 3.5-10 B 3.5-10 
B 3.5-11 B 3.5-11



ECCS - Operating 
3.5.1 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE 

ISOLATION COOLING (RCIC) SYSTEM 

3.5.1 ECCS - Operating

LCO 3.5.1 

APPLICABILITY:

Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of six safety/relief valves 
shall be OPERABLE.  

MODE 1, 
MODES 2 and 3, except high pressure coolant injection (HPCI) and 

ADS valves are not required to be OPERABLE with reactor 
steam dome pressure _< 150 psig.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. One low pressure ECCS A.1 Restore low pressure 7 days 
injection/spray subsystem ECCS injection/spray 
inoperable, subsystem(s) to 

OPERABLE status.  
OR 

One low pressure coolant 
injection (LPCI) pump in 
both LPCI subsystems 
inoperable.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A not AND 

met. B.2 Be in MODE 4. 36 hours 

(continued)

Amendment No.-234-, 240BFN-UNIT 1 3.5-1



ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

C. HPCI System inoperable. C.1 Verify by administrative Immediately 
means RCIC System is 
OPERABLE.  

AND 

C.2 Restore HPCI System to 14 days 
OPERABLE status.  

D. HPCI System inoperable. D.1 Restore HPCI System to 72 hours 
OPERABLE status.  

AND 
OR 

Condition A entered. D.2 Restore low pressure 72 hours 

ECCS injection/spray 
subsystem to OPERABLE 
status.  

E. One ADS valve E. 1 Restore ADS valve to 14 days 
inoperable. OPERABLE status.  

F. One ADS valve F.1 Restore ADS valve to 72 hours 
inoperable. OPERABLE status.  

AND OR 

F.2 Restore low pressure 72 hours ECCS injection/spray 

subsystem to OPERABLE 
status.  

(continued)

Amendment No.-2347, 240BFN-UNIT 1 3.5-2



ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

G. Two or more ADS valves G.1 Be in MODE 3. 12 hours 
inoperable.  

AND 

OR G.2 Reduce reactor steam 36 hours 

Required Action and dome pressure to 

associated Completion < 150 psig.  

Time of Condition C, D, 
E, or F not met.  

H. Two or more low pressure H.1 Enter LCO 3.0.3. Immediately 
ECCS injection/spray 
subsystems inoperable 
for reasons other than 
Condition A.  

OR 

HPCI System and one or 
more ADS valves 
inoperable.

Amendment No.-23+, 240BFN-UNIT 1 3.5-3



ECCS - Operating 
B 3.5.1

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

LPCI subsystems may be considered OPERABLE during 
alignment and operation for decay heat removal when below 
the actual RHR low pressure permissive pressure in MODE 3, if 
capable of being manually realigned (remote or local) to the 
LPCI mode and not otherwise inoperable. At these low 
pressures and decay heat levels, a reduced complement of 
ECCS subsystems should provide the required core cooling, 
thereby allowing operation of RHR shutdown cooling when 
necessary.

All ECCS subsystems are required to be OPERABLE during 
MODES 1, 2, and 3, when there is considerable energy in the 
reactor core and core cooling would be required to prevent fuel 
damage in the event of a break in the primary system piping. In 
MODES 2 and 3, when reactor steam dome pressure is 
<_ 150 psig, ADS and HPCI are not required to be OPERABLE 
because the low pressure ECCS subsystems can provide 
sufficient flow below this pressure. ECCS requirements for 
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS 
Shutdown."

A.1

If any one low pressure ECCS injection/spray subsystem is 
inoperable, or if one LPCI pump in both LPCI subsystems is 
inoperable, the inoperable subsystem(s) must be restored to 
OPERABLE status within 7 days. In this condition, the 
remaining OPERABLE subsystems provide adequate core 
cooling during a LOCA. However, overall ECCS reliability is 
reduced, because a single failure in one of the remaining 
OPERABLE subsystems, concurrent with a LOCA, may result in 
the ECCS not being able to perform its intended safety function.  

(continued)

BFN-UNIT 1 B 3.5-8 Amendment No. 240 
Revasion 0



ECCS - Operating 
B 3.5.1 

BASES 

ACTIONS C.1 and C.2 (continued) 

out of service for maintenance or other reasons. It does not 
mean to perform the Surveillances needed to demonstrate the 
OPERABILITY of the RCIC System. If the OPERABILITY of the 
RCIC System cannot be verified, however, Condition G must be 
immediately entered. If a single active component fails 
concurrent with a design basis LOCA, there is a potential, 
depending on the specific failure, that the minimum required 
ECCS equipment will not be available. A 14 day Completion 
Time is based on a reliability study cited in Reference 11 and 
has been found to be acceptable through operating experience.  

D.1 and D.2 

If any one low pressure ECCS injection/spray subsystem, or if 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to an inoperable HPCI System, the inoperable low 
pressure ECCS injection/spray subsystem or the HPCI System 
must be restored to OPERABLE status within 72 hours. In this 
Condition, adequate core cooling is ensured by the 
OPERABILITY of the ADS and the remaining low pressure 
ECCS subsystems. However, the overall ECCS reliability is 
significantly reduced because a single failure in one of the 
remaining OPERABLE subsystems concurrent with a design 
basis LOCA may result in the ECCS not being able to perform 
its intended safety function. Since both a high pressure system 
(HPCI) and a low pressure subsystem are inoperable, a more 
restrictive Completion Time of 72 hours is required to restore 
either the HPCI System or the low pressure ECCS 
injection/spray subsystem to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 

BFN-UNIT 1 B 3.5-10 Amendment No. 240 
RevieOR 0



ECCS - Operating 
B 3.5.1 

BASES 

ACTIONS E.1 
(continued) 

The LCO requires six ADS valves to be OPERABLE in order to 
provide the ADS function. Reference 13 contains the results of 
an analysis that evaluated the effect of one ADS valve being 
out of service. Per this analysis, operation of only five ADS 
valves will provide the required depressurization. However, 
overall reliability of the ADS is reduced, because a single 
failure in the OPERABLE ADS valves could result in a reduction 
in depressurization capability. Therefore, operation is only 
allowed for a limited time. The 14 day Completion Time is 
based on a reliability study cited in Reference 11 and has been 
found to be acceptable through operating experience.  

F.1 and F.2 

If any one low pressure ECCS injection/spray subsystem, or 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to one inoperable ADS valve, adequate core cooling is 
ensured by the OPERABILITY of HPCI and the remaining low 
pressure ECCS injection/spray subsystem. However, overall 
ECCS reliability is reduced because a single active component 
failure concurrent with a design basis LOCA could result in the 
minimum required ECCS equipment not being available. Since 
both a high pressure system (ADS) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the low pressure ECCS 
subsystem or the ADS valve to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 

BFN-UNIT 1 B 3.5-11 Amendment No. 240 
Reyi4siGR 0



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 20555-0001 

. /'dh 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 269 
License No. DPR-52 

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

A. The application for amendment by Tennessee Valley Authority (the licensee) dated 
October 6, 2000, 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 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.
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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 
Operat.;, ig License No. DPR-52 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as revised through 
Amendment No. 269, are hereby incorporated in the license. The licensee 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 from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Richard P. Correia, Chief, Section 2 
Project Directorate II 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: March 12, 2001



ATTACHMENT TO LICENSE AMENDMENT NO.269 

FACILITY OPERATING LICENSE NO. DPR-52 

DOCKET NO. 50-260 

Revise the following pages of the Appendix A Technical Specifications with the attached revised 
pages. The revised pages are identified by amendment number and contain marginal lines 
indicating the areas of change.  

Remove Insert 

3.5-1 3.5-1 
3.5-2 3.5-2 
3.5-3 3.5-3 
B 3.5-8 B 3.5-8 
B 3.5-10 B 3.5-10 
B 3.5-11 B 3.5-11



ECCS - Operating 
3.5.1 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE 

ISOLATION COOLING (RCIC) SYSTEM 

3.5.1 ECCS - Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of six safety/relief valves 
shall be OPERABLE.

APPLICABILITY: MODE 1, 
MODES 2 and 3, except high pressure coolant injection (HPCI) and 

ADS valves are not required to be OPERABLE with reactor 
steam dome pressure _< 150 psig.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. One low pressure ECCS A.1 Restore low pressure 7 days 
injection/spray subsystem ECCS injection/spray 
inoperable, subsystem(s) to 

OPERABLE status.  
OR 

One low pressure coolant 
injection (LPCI) pump in 
both LPCI subsystems 
inoperable.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A not AND 
met. B.2 Be in MODE 4. 36 hours 

(continued)

Amendment No. 2,53T- 269BFN-UNIT 2 3.5-1



ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

C. HPCI System inoperable. C.1 Verify by administrative Immediately 
means RCIC System is 
OPERABLE.  

AND 

C.2 Restore HPCI System to 14 days 
OPERABLE status.  

D. HPCI System inoperable. D.1 Restore HPCI System to 72 hours 
OPERABLE status.  

AND 
OR 

Condition A entered. D.2 Restore low pressure 72 hours 

ECCS injection/spray 
subsystem to OPERABLE 
status.  

E. One ADS valve E.1 Restore ADS valve to 14 days 
inoperable. OPERABLE status.  

F. One ADS valve F.1 Restore ADS valve to 72 hours 
inoperable. OPERABLE status.  

AND OR 

F.2 Restore low pressure 72 hours ECCS injection/spray 

subsystem to OPERABLE 
status.  

(continued)

Amendment No. 253- 269BFN-UNIT 2 3.5-2



ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

G. Two or more ADS valves G.1 Be in MODE 3. 12 hours 
inoperable.  

AND 
OR G.2 Reduce reactor steam 36 hours 

Required Action and dome pressure to 

associated Completion < 150 psig.  

Time of Condition C, D, 
E, or F not met.  

H. Two or more low pressure H.1 Enter LCO 3.0.3. Immediately 
ECCS injection/spray 
subsystems inoperable 
for reasons other than 
Condition A.  

OR 

HPCI System and one or 
more ADS valves 
inoperable.

Amendment No. 2,3 269BFN-UNIT 2 3.5-3



ECCS - Operating 
B 3.5.1

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

LPCI subsystems may be considered OPERABLE during 
alignment and operation for decay heat removal when below 
the actual RHR low pressure permissive pressure in MODE 3, if 
capable of being manually realigned (remote or local) to the 
LPCI mode and not otherwise inoperable. At these low 
pressures and decay heat levels, a reduced complement of 
ECCS subsystems should provide the required core cooling, 
thereby allowing operation of RHR shutdown cooling when 
necessary.

All ECCS subsystems are required to be OPERABLE during 
MODES 1, 2, and 3, when there is considerable energy in the 
reactor core and core cooling would be required to prevent fuel 
damage in the event of a break in the primary system piping. In 
MODES 2 and 3, when reactor steam dome pressure is 
< 150 psig, ADS and HPCI are not required to be OPERABLE 
because the low pressure ECCS subsystems can provide 
sufficient flow below this pressure. ECCS requirements for 
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS 
Shutdown."

A.1

If any one low pressure ECCS injection/spray subsystem is 
inoperable, or if one LPCI pump in both LPCI subsystems is 
inoperable, the inoperable subsystem(s) must be restored to 
OPERABLE status within 7 days. In this condition, the 
remaining OPERABLE subsystems provide adequate core 
cooling during a LOCA. However, overall ECCS reliability is 
reduced, because a single failure in one of the remaining 
OPERABLE subsystems, concurrent with a LOCA, may result in 
the ECCS not being able to perform its intended safety function.  

(continued)

BFN-UNIT 2 B 3.5-8 Amendment No. 269 
Rey*6iER 0



ECCS - Operating 
B 3.5.1 

BASES 

ACTIONS C.1 and C.2 (continued) 

out of service for maintenance or other reasons. It does not 
mean to perform the Surveillances needed to demonstrate the 
OPERABILITY of the RCIC System. If the OPERABILITY of the 
RCIC System cannot be verified, however, Condition G must be 
immediately entered. If a single active component fails 
concurrent with a design basis LOCA, there is a potential, 
depending on the specific failure, that the minimum required 
ECCS equipment will not be available. A 14 day Completion 
Time is based on a reliability study cited in Reference 11 and 
has been found to be acceptable through operating experience.  

D.1 and D.2 

If any one low pressure ECCS injection/spray subsystem, or if 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to an inoperable HPCI System, the inoperable low 
pressure ECCS injection/spray subsystem or the HPCI System 
must be restored to OPERABLE status within 72 hours. In this 
Condition, adequate core cooling is ensured by the 
OPERABILITY of the ADS and the remaining low pressure 
ECCS subsystems. However, the overall ECCS reliability is 
significantly reduced because a single failure in one of the 
remaining OPERABLE subsystems concurrent with a design 
basis LOCA may result in the ECCS not being able to perform 
its intended safety function. Since both a high pressure system 
(HPCI) and a low pressure subsystem are inoperable, a more 
restrictive Completion Time of 72 hours is required to restore 
either the HPCI System or the low pressure ECCS 
injection/spray subsystem to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 

BFN-UNIT 2 B 3.5-10 Amendment No. 269 
ReyisOR-O



ECCS - Operating 
B 3.5.1 

BASES 

ACTIONS E. 1 
(continued) 

The LCO requires six ADS valves to be OPERABLE in order to 
provide the ADS function. Reference 13 contains the results of 
an analysis that evaluated the effect of one ADS valve being 
out of service. Per this analysis, operation of only five ADS 
valves will provide the required depressurization. However, 
overall reliability of the ADS is reduced, because a single 
failure in the OPERABLE ADS valves could result in a reduction 
in depressurization capability. Therefore, operation is only 
allowed for a limited time. The 14 day Completion Time is 
based on a reliability study cited in Reference 11 and has been 
found to be acceptable through operating experience.  

F.1 and F.2 

If any one low pressure ECCS injection/spray subsystem, or 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to one inoperable ADS valve, adequate core cooling is 
ensured by the OPERABILITY of HPCI and the remaining low 
pressure ECCS injection/spray subsystem. However, overall 
ECCS reliability is reduced because a single active component 
failure concurrent with a design basis LOCA could result in the 
minimum required ECCS equipment not being available. Since 
both a high pressure system (ADS) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the low pressure ECCS 
subsystem or the ADS valve to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 

BFN-UNIT 2 B 3.5-11 Amendment No. 269 
RevisiRon
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*e "UNITED STATES 
** * NUCLEAR REGULATORY COMMISSION 

*,• ,5' WASHINGTON. D.C. 20555-0001 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-296 

BROWNS FERRY NUCLEAR PLANT, UNIT 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 229 
License No. DPR-68 

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

A. The application for amendment by Tennessee Valley Authority (the licensee) dated 
October 6, 2000, 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 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.
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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-68 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as revised through 
Amendment No. 229, are hereby incorporated in the license. The licensee 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 from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Richard P. Correia, Chief, Section 2 
Project Directorate II 
Division of Licensing Project Management 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: March 12, 2001



ATTACHMENT TO LICENSE AMENDMENT NO. 229

FACILITY OPERATING LICENSE NO. DPR-68 

DOCKET NO. 50-296 

Revise the following pages of the Appendix A Technical Specifications with the attached revised 
pages. The revised pages are identified by amendment number and contain marginal lines 
indicating the area of change.  

Remove Insert 

3.5-1 3.5-1 
3.5-2 3.5-2 
3.5-3 3.5-3 
B 3.5-8 B 3.5-8 
B 3.5-10 B 3.5-10 
B 3.5-11 B 3.5-11



ECCS - Operating 
3.5.1 

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) AND REACTOR CORE 

ISOLATION COOLING (RCIC) SYSTEM 

3.5.1 ECCS - Operating

LCO 3.5.1 Each ECCS injection/spray subsystem and the Automatic 
Depressurization System (ADS) function of six safety/relief valves 
shall be OPERABLE.

APPLICABILITY: MODE 1, 
MODES 2 and 3, except high pressure coolant injection (HPCI) and 

ADS valves are not required to be OPERABLE with reactor 
steam dome pressure _< 150 psig.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

A. One low pressure ECCS A.1 Restore low pressure 7 days 
injection/spray subsystem ECCS injection/spray 
inoperable, subsystem(s) to 

OPERABLE status.  
OR 

One low pressure coolant 
injection (LPCI) pump in 
both LPCI subsystems 
inoperable.  

B. Required Action and B.1 Be in MODE 3. 12 hours 
associated Completion 
Time of Condition A not AND 
met. B.2 Be in MODE 4. 36 hours 

(continued)

Amendment No. 24-2- 229BFN-UNIT 3 3.5-1



ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

C. HPCI System inoperable. C.1 Verify by administrative Immediately 
means RCIC System is 
OPERABLE.  

AND 

C.2 Restore HPCI System to 14 days 
OPERABLE status.  

D. HPCI System inoperable. D.1 Restore HPCI System to 72 hours 
OPERABLE status.  

AND 
OR 

Condition A entered. D.2 Restore low pressure 72 hours 

ECCS injection/spray 
subsystem to OPERABLE 
status.  

E. One ADS valve E.1 Restore ADS valve to 14 days 
inoperable. OPERABLE status.  

F. One ADS valve F. 1 Restore ADS valve to 72 hours 
inoperable. OPERABLE status.  

AND OR 

F.2 Restore low pressure 72 hours 
ECCS injection/spray 

subsystem to OPERABLE 
status.  

(continued)
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ECCS - Operating 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

G. Two or more ADS valves G.1 Be in MODE 3. 12 hours 
inoperable.  

AND 

OR G.2 Reduce reactor steam 36 hours 

Required Action and dome pressure to 

associated Completion 150 psig.  

Time of Condition C, D, 
E, or F not met.  

H. Two or more low pressure H.1 Enter LCO 3.0.3. Immediately 
ECCS injection/spray 
subsystems inoperable 
for reasons other than 
Condition A.  

OR 

HPCI System and one or 
more ADS valves 
inoperable.
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ECCS - Operating 
B 3.5.1

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

LPCI subsystems may be considered OPERABLE during 
alignment and operation for decay heat removal when below 
the actual RHR low pressure permissive pressure in MODE 3, if 
capable of being manually realigned (remote or local) to the 
LPCI mode and not otherwise inoperable. At these low 
pressures and decay heat levels, a reduced complement of 
ECCS subsystems should provide the required core cooling, 
thereby allowing operation of RHR shutdown cooling when 
necessary.

All ECCS subsystems are required to be OPERABLE during 
MODES 1, 2, and 3, when there is considerable energy in the 
reactor core and core cooling would be required to prevent fuel 
damage in the event of a break in the primary system piping. In 
MODES 2 and 3, when reactor steam dome pressure is 
< 150 psig, ADS and HPCI are not required to be OPERABLE 
because the low pressure ECCS subsystems can provide 
sufficient flow below this pressure. ECCS requirements for 
MODES 4 and 5 are specified in LCO 3.5.2, "ECCS 
Shutdown."

A.1

If any one low pressure ECCS injection/spray subsystem is 
inoperable, or if one LPCI pump in both LPCI subsystems is 
inoperable, the inoperable subsystem(s) must be restored to 
OPERABLE status within 7 days. In this condition, the 
remaining OPERABLE subsystems provide adequate core 
cooling during a LOCA. However, overall ECCS reliability is 
reduced, because a single failure in one of the remaining 
OPERABLE subsystems, concurrent with a LOCA, may result in 
the ECCS not being able to perform its intended safety function.  

(continued)
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ECCS - Operating 

B 3.5.1 

BASES 

ACTIONS C.1 and C.2 (continued) 

out of service for maintenance or other reasons. It does not 
mean to perform the Surveillances needed to demonstrate the 
OPERABILITY of the RCIC System. If the OPERABILITY of the 
RCIC System cannot be verified, however, Condition G must be 
immediately entered. If a single active component fails 
concurrent with a design basis LOCA, there is a potential, 
depending on the specific failure, that the minimum required 
ECCS equipment will not be available. A 14 day Completion 
Time is based on a reliability study cited in Reference 11 and 
has been found to be acceptable through operating experience.  

D.1 and D.2 

If any one low pressure ECCS injection/spray subsystem, or if 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to an inoperable HPCI System, the inoperable low 
pressure ECCS injection/spray subsystem or the HPCI System 
must be restored to OPERABLE status within 72 hours. In this 
Condition, adequate core cooling is ensured by the 
OPERABILITY of the ADS and the remaining low pressure 
ECCS subsystems. However, the overall ECCS reliability is 
significantly reduced because a single failure in one of the 
remaining OPERABLE subsystems concurrent with a design 
basis LOCA may result in the ECCS not being able to perform 
its intended safety function. Since both a high pressure system 
(HPCI) and a low pressure subsystem are inoperable, a more 
restrictive Completion Time of 72 hours is required to restore 
either the HPCI System or the low pressure ECCS 
injection/spray subsystem to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 
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ECCS - Operating 
B 3.5.1 

BASES 

ACTIONS E..1 
(continued) 

The LCO requires six ADS valves to be OPERABLE in order to 
provide the ADS function. Reference 13 contains the results of 
an analysis that evaluated the effect of one ADS valve being 
out of service. Per this analysis, operation of only five ADS 
valves will provide the required depressurization. However, 
overall reliability of the ADS is reduced, because a single 
failure in the OPERABLE ADS valves could result in a reduction 
in depressurization capability. Therefore, operation is only 
allowed for a limited time. The 14 day Completion Time is 
based on a reliability study cited in Reference 11 and has been 
found to be acceptable through operating experience.  

F.1 and F.2 

If any one low pressure ECCS injection/spray subsystem, or 
one LPCI pump in both LPCI subsystems, is inoperable in 
addition to one inoperable ADS valve, adequate core cooling is 
ensured by the OPERABILITY of HPCI and the remaining low 
pressure ECCS injection/spray subsystem. However, overall 
ECCS reliability is reduced because a single active component 
failure concurrent with a design basis LOCA could result in the 
minimum required ECCS equipment not being available. Since 
both a high pressure system (ADS) and a low pressure 
subsystem are inoperable, a more restrictive Completion Time 
of 72 hours is required to restore either the low pressure ECCS 
subsystem or the ADS valve to OPERABLE status. This 
Completion Time is based on a reliability study cited in 
Reference 11 and has been found to be acceptable through 
operating experience.  

(continued) 
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UNITED STATES 

S... o NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 240 TO FACILITY OPERATING LICENSE NO. DPR-33, 

AMENDMENT NO. 269 TO FACILITY OPERATING LICENSE NUMBER DPR-52, 

AND AMENDMENT NO. 229 TO FACILITY OPERATING LICENSE NUMBER DPR-68 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNITS 1, 2, AND 3 

DOCKET NOS.50-259, 50-260, AND 50-296 

1.0 INTRODUCTION 

By letter dated October 6, 2000, the Tennessee Valley Authority (TVA, the licensee) submitted 
a request (TS-406) for amendments to licenses DPR-33, DPR-52 and DPR-68. The proposed 
amendments would revise Condition A of Technical Specification 3.5.1, "ECCS - Operating," by 
adding provisions for the inoperability of one Low Pressure Coolant Injection (LPCI) pump in 
each of the two Emergency Core Cooling System (ECCS) divisions for Browns Ferry Nuclear 
Plant (BFN), Units 1, 2, and 3. The existing TS provides for the inoperability of two LPCI pumps 
when both are in the same subsystem, but does not encompass conditions when there are two 
inoperable LPCI pumps with the pumps being in different subsystems.  

2.0 BACKGROUND 

By William D. Beckner's letter dated June 29, 1999, the NRC approved 23 changes to the 
Standard Technical Specifications (STS). One of the changes, "TSTF-318," revised the BWR/4 
STS (NUREG-1433), Specification 3.5.1 by adding to Limiting Condition for Operation (LCO) 
Actions, Condition A, a provision for the inoperability of one LPCI pump in both LPCI 
subsystems during Modes 1, 2, and 3 for up to 7 days [i.e., it allows two inoperable LPCI pumps 
(i.e., one in each subsystem or two from one subsystem) for 7 days in Modes 1, 2, and 3].  

The standard BWR/4 RHR configuration, which is applicable to BFN, consists of two LPCI 
pumps in each of two LPCI (ECCS injection mode) subsystems, for a total of four LPCI pumps.  
Typically, one subsystem contains LPCI pumps A and C and the second subsystem contains 
residual heat removal (RHR) pumps B and D. (Note: The LPCI pumps also serve as RHR 
pumps. The terms "LPCI pump" and "RHR pump" are used interchangeably in this evaluation.) 
The pre-TSTF-318 STS Section 3.5.1 Condition A (and the current BFN TS) allow one low 
pressure ECCS injection/spray subsystem (i.e., one or both LPCI pumps in one subsystem) to 
be inoperable for 7 days during Modes 1, 2, and 3. However, there is no provision for the

ENCLOSURE
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potential circumstance of two inoperable LPCI pumps when the pumps are not in the same 
subsystem.  

In its review of TSTF-318, the staff determined that it is acceptable to have two LPCI pumps, 
one in each of the two subsystems out-of-service inoperable because this configuration reflects 
an enhanced probability of at least one LPCI pump being available for post loss-of-coolant 
accident (LOCA) injection. With one subsystem inoperable, the LOCA can eliminate the 
availability of the remaining subsystem for injection (i.e., the flow would be lost through the 
break), while a LOCA during operation with only one LPCI pump in each ECCS subsystem will 
remove the availability of one of the two remaining LPCI pumps. Additionally, during an event 
that does not impact LPCI availability and requires LPCI injection, one pump in each subsystem 
provides equal or greater injection flow than two pumps in a single subsystem, depending on 
the specific LPCI configuration.  

3.0 EVALUATION 

The LPCI configuration of each unit at BFN is consistent with that of the typical BWR-4 generic 
design reflected in the NUREG-1 433 STS. There are four LPCI pumps (A, B, C & D) arranged 
in two subsystems or loops. In the event of an accident LPCI Subsystem 1 would inject 
emergency coolant into the reactor vessel via Recirculation Loop 1, and LPCI Subsystem 2 
would inject emergency coolant into the vessel via Recirculation Loop 2. If a LOCA occurs due 
to a break in one of the two recirculation loops, at a point between the Recirculation Pump 
Discharge Valve and the Reactor Pressure Vessel, the injection flow from the associated LPCI 
subsystem is spilled and unavailable for core cooling.  

The licensee's application states that LCOs added by TSTF-318 reflect an enhanced reliability 
of at least one LPCI pump being available for post-LOCA injection. With one subsystem (two 
LPCI pumps in one loop) inoperable, the location of the LOCA pipe break can eliminate the 
availability of the remaining LPCI subsystem for injection, while the LOCA location during 
operation with one operable LPCI pump in each ECCS division can only remove one of the two 
remaining LPCI pumps. The licensee further stated that during an event in which LPCI 
availability is unaffected and requires LPCI injection, one pump in each LPCI subsystem 
provides more injection flow than two pumps in a single subsystem.  

In addition to specifying Required Actions and Completion Times for conditions of inoperable 
LPCI pumps, Section 3.5.1 of the existing BFN TS also provides Required Actions and 
Completion Times for Conditions D, F and H, when LPCI pumps are inoperable at the same 
time as other ECCS subsystems and components (i.e., Automatic Depressurization System, 
High Pressure Coolant Injection System). The wording of Conditions D, F and H would be 
revised to reflect the fact that Condition A can be entered with two low pressure ECCS 
injection/spray subsystems inoperable when the conditions are due to having one LPCI pump in 
each subsystem inoperable.  

The staff has determined that TSTF-318 is applicable to BFN and that the proposed change 
allows the technical specifications to recognize an additional LPCI configuration that continues 
to ensure that the design basis analysis is met and is bounded by the currently allowed 
configuration. In addition, the proposed change is an improvement of the current TS 
requirements which would require entry into LCO 3.0.3 and a plant shutdown in the event of 
one inoperable pump in each LPCI subsystem. Since the LPCI pumps also serve as RHR
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pumps, the proposed amendment would preclude the licensee having to put the plant in the 
RHR shutdown cooling configuration at a time when RHR capability is degraded. The proposed 
amendment is, therefore, acceptable.  

3.0 STATE CONSULTATION 

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

4.0 ENVIRONMENTAL CONSIDERATION 

The amendment changes a requirement with respect to installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20. The NRC staff has 
determined that the amendment involves no significant increase in the amounts, and no 
significant change in the types, of any effluents that may be released offsite, and that there is 
no significant increase in individual or cumulative occupational radiation exposure. The 
Commission has previously issued a proposed finding that the amendment involves no 
significant hazards consideration, and there has been no public comment on such finding 
(66 FR 9387). Accordingly, the amendment meets the eligibility criteria for categorical 
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) no environmental 
impact statement or environmental assessment need be prepared in connection with the 
issuance of the amendment.  

5.0 CONCLUSION 

The Commission 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, (2) such activities will be conducted in compliance with the 
Commission's regulations, and (3) the issuance of the amendment will not be inimical to the 
common defense and security or to the health and safety of the public.  

Principal Contributor: Tilda Liu

Date: March 12, 2001
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