
October 16, 1987 

Docket Nos. 50-272/31,.  

Mr. Corbin A. McNeill, Jr.  
Senior Vice President - Nuclear 
Public Service Electric & Gas Company 
P.O. Box 236 
Hancocks Bridge, New Jersey 08038 

Dear Mr. McNeill: 

SUBJECT: TECHNICAL SPECIFICATION CHANGES ON BORON CONCENTRATION IN REFUELING 
WATER STORAGE TANKS AND ACCUMULATORS (TAC NOS. 64996 AND 64997) 

Re: SALEM NUCLEAR GENERATING STATION, UNIT NOS. I AND 2 

The Commission has issued the enclosed Amendment Nos. 83 and 55 to Facility 
Operating License Nos. DPR-70 and DPR-75 for the Salem Nuclear Generating 
Station, Unit Nos. 1 and 2. These amendments consist of changes to the 
Technical Specifications (TSs) in response to your application dated March 
10, 1987, and supplemented by letters dated June 24, 1987, and July 9, 1987, 
which contained confirmatory and clarifying details.  

These amendments change the Technical Specifications regarding boron 
concentration in the Refueling Water Storage Tanks and the Accumulators.  
Amendments approval was based, in part, on a licensee commitment to change 
the hot leg switchover time from 22.5 hours to 14 hours for emergency 
procedures following a LOCA. These procedural changes would be implemented 
when the hardware changes were made to the plant.  

A copy of our safety evaluation is also enclosed. Notice of Issuance will be 
included in the Commission's biweekly Federal Register notice.  

Sincerely, 

/s/ 
Donald C. Fischer, Project Manager 
Project Directorate 1-2 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 83 to 

License No. DPR-70 
2. Amendment No. 55 to 

License No. DPR-75 
3. Safety Evaluation 
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•.ý AUNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

.. October 16, 1987 

Docket Nos. 50-272/311 

Mr. Corbin A. McNeill, Jr.  
Senior Vice President - Nuclear 
Public Service Electric & Gas Company 
P.O. Box 236 
Hancocks Bridge, New Jersey 08038 

Dear Mr. McNeill: 

SUBJECT: TECHNICAL SPECIFICATION CHANGES ON BORON CONCENTRATION IN REFUELING 
WATER STORAGE TANKS AND ACCUMULATORS (TAC NOS. 64996 AND 64997) 

Re: SALEM NUCLEAR GENERATING STATION, UNIT NOS. 1 AND 2 

The Commission has issued the enclosed Amendment Nos. 83 and 55 to Facility 
Operating License Nos. DPR-70 and DPR-75 for the Salem Nuclear Generating 
Station, Unit Nos. I and 2. These amendments consist of changes to the 
Technical Specifications (TSs) in response to your application dated March 
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Salem Generating Station 
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Hancocks Bridge, NJ 08038 
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Salem Nuclear Generating Station 
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Hancocks Bridge, NJ 08038 
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Deputy Attorney General 
Department of Law and Public Safety 
CN-112 
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Trenton, NJ 08625
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Bureau of Radiation Protection 
Department of Environmental Protection 
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Trenton, NJ 08628 
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Department of Public Utilities 
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U. S. Nuclear Regulatory Commission 
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Mr. Bruce A. Preston, Manager 
Licensing and Regulation 
Nuclear Department 
P. 0. Box 236 
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Mr. David Wersan 
Assistant Consumer Advocate 
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Pleasantville, NJ 08232 

Delmarva Power 
c/o Thomas S. Shaw, Jr.  
Vice President - Production 
800 King Street 
P. 0. Box 231 
Wilmington, DE 19899



UNITED STATES 

)NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

"PUBLIC SERVICE ELECTRIC & GAS COMPANY 

PHILADELPHIA ELECTRIC COMPANY 

DELMARVA POWER AND LIGHT COMPANY 

ATLANTIC CITY ELECTRIC COMPANY 

DOCKET NO. 50-272 

SALEM NUCLEAR GENERATING STATION, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 83 

License No. DPR-70 

1. The Nuclear Regulatory Commission (the Commission or the NRC) has found 

that: 

A. The application for amendment filed by the Public Service Electric & 

Gas Company, Philadelphia Electric Company, Delmarva Power and Light 

Company and Atlantic City Electric Company (the licensees) dated 

March 10, 1987, and supplemented by letters dated June 24, 1987 and 

July 9, 1987, complies with the standards and requirements of the 

Atomic Energy Act of 1954, as amended (the Act), and the 

Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 

provisions of the Act, and the rules and regulations of the 

Commission; 

C. There is reasonable assurance: Mi) 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 set forth in 10 CFR 
Chapter I; 

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.  

2. Accordingly, the license is amended by changes to the Technical Specifica

tions as indicated in the attachment to this license amendment, and 

paragraph 2.C.(2) of Facility Operating License No. DPR-70-ts hereby 

amended to read as follows: 

8710260013 871016 .  
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 83 , 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/s/ 

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/I1 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance:

PDWI~' 

~1/87

October 16, 1987

PD~a 
DFi scher 

/87 /87
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 83 , 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/I1 

Attachment: 
Chanoes to the Technical 

Specifications

Date of Issuance: October 16, 1987



ATTACHMENT TO LICENSE AMENDMENT NO. 83 

FACILITY OPERATING LICENSE NO. DPR-70 

DOCKET NO. 50-272

Revise Appendix A 

Remove Pages 

3/4 1-1 

3/4 1-3 

3/4 1-14 

3/4 1-16 

3/4 5-1 

3/4 5-7 

3/4 10-1 

B 3/4 1-3 

B 3/4 5-2

as follows:

Insert Pages 

3/4 1-1 

3/4 1-3 

3/4 1-14 

3/4 1-16 

3/4 5-1 

3/4 5-7 

3/4 10-1 

B 3/4 1-3 

B 3/4 5-2



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL 

SHUTDOWN MARGIN - Tavg > 200°F 

LIMITING CONDITION FOR OPERATION 

3.1.1.1 The SHUTDOWN MARGIN shall be > 1.6% ak/k.  

APPLICABILITY: MODES 1, Z*, 3, and 4.  

ACTION: 

With the SHUTDOWN MARGIN < 1.6% ak/k, immediately initiate and continue 
boration at > 10 gpm of 20,000 ppm boric acid solution or equivalent 
until the required SHUTDOWN MARGIN is restored.  

SURVEILLANCE REQUIREMENTS 

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 1.6% Ak/k: 

a. Within one hour after detection of an inoperable control rod(s) 
and at least once per 12 hours thereafter while the rod(s) is 
inoperable. If the inoperable control rod is immovable or 
untrippable, the above required SHUTDOWN MARGIN shall be 
increased by an amount at least equal to the withdrawn worth 
of the immovable or untrippable control rod(s).  

b. When in MODES 1 or 2#, at least once per 12 hours by verifying 
that control bank withdrawal .is within the limits of Specification 
3.1.3.5.  

c. When in MODE 2#0, within 4 hours prior to achieving reactor 
criticality by verifying that the predicted critical control 
rod position is-within the limits of specification 3.1.3.5.  

See Special Test Exception 3.10.1 
#With K > 1 .0 

##With Keff 1.0 

SALEM - UNIT 1 3/4 1-1 Amendment No. 83



REACTIVITY CONTROL SYSTEMS 

SHUTDOWN MARGIN - Tavg < 200F 

LIMITING CONDITION FOR OPERATION 

3.1.1.2 The SHUTDOWN MARGIN shall be > 1.0% Ak/k.  

APPLICABILITY: MODE 5.  

ACTION: 

With the SHUTDOWN MARGIN < 1.0% ak/k, immediately initiate and 

continue boration at > 10 gpm of 20,000 ppm boric acid solution or 

equivalent until the required SHUTDOWN MARGIN is restored.  

SURVEILLANCE REQUIREMENTS 

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be > 1.0% Ak/k: 

a. Within one hour after detection of an inoperable control rod(s) 

and at least once per 12 hours thereafter while the rod(s) is 

inoperable. If the inoperable control rod is immovable or untrip

pable, the SHUTDOWN MARGIN shall be increased by an amount at 

least equal to the withdrawn worth of the immovable or untrippable 
control rod(s).  

b. At least once per 24 hours by consideration of the following 

factors: 

1. Reactor coolant system boron concentration, 

2. Control rod position, 

3. Reactor coolant system average temperature, 

4. Fuel burnup based on gross thermal energy generation, 

5. Xenon concentration,.and 

6. Samarium concentration.  

SALEM - UNIT 1 3/4 1-3 Amendloent No. 83



REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.7 As a minimum, one of the following borated water sources shall 
be OPERABLE: 

a. A boric acid storage system and at least one associated heat 
tracing system with: 

1. A minimum contained volume of 835 gallons, 

2. Between 20,000 ano 22,500 ppm of boron, and, 

3. A minimum solution temperature of 1450F.  

b. The refueling water storage tank with: 

1. A minimum contained volume of 12,500 gallons, 

2. A minimum boron concentration of.2300 ppm, ana 

3. A minimum solution temperature of 35*F.  

APPLICABILITY: MODES 5 and 6.  

ACTION: 

With no borated water source OPERABLE, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes until at least one 
borated water source is restored to OPERABLE status.  

SURVEILLANCE REQUIREMENTS 

4.1.2.7 The above required borated water source shall be demonstrated 
OPERABLE:

a. At 

1.  

2.  

3.  

SALEM - UNIT

least once per 7 days by: 

Verifying the boron concentration of the water, 

Verifying the water level of the tank, and 

Verifying the boric acid storage tank soluti..qn temperature 
when it is the source of borated water.  

1 3/4 1-14 Amerlmnt Io. 83
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 Each of the following borated water sources shall be OPERARLE: 

a. A boric acid storage system and at least one associated heat tracing 
system with: 

1. A minimum contained volume of 5106 gallons, 

2. Between 20,000 and 22,500 ppm of boron, and, 

3. A minimum solution temperature of 145 0 F.  

b. --The refueling water storage tank with: 

1. A contained volume of between 364,500 and 400,000 gallons of water, 

2. A boron concentration of between 2,300 and 2,500 ppm, and 

3. A minimum solution temperature of 35 0 F.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACT ION: 

a. With the boric acid storage system inoperable and being used as one of 

the above required boration water systems, restore the storage system 

to OPERABLE status wihin 72 hours or be in at least HOT STAN MY within 

the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at 

least 1% delta K/k at 200*F; restore the boric acid storage system to 

OPERABLE status within the next 7 days or be in COLD SHUTDOWN within 
the next 30 hours.  

b. With the refueling water storage tank inoperable, restore the tank to 
OPERABLE status within one hour or be in at least HOT STANEBY within 

the next 6 hours and in COLD SHUTDOWN within the following 30 hours.  

SURVE I LLANCE REQUIREMENTS 

4.1.2.8 Each borated water source shall be demonstrated OPERABLE: 

.ML ,IJI3/TT 1 314 1-16 Amenmenft No. 83 I
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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

ACCUMULATORS 

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant system accumulator shall be OPERABLE with: 

a. The isolation valve open,

b. A contained volume of between 6,223 
borated water,

and 6,500 gallons of I

C. A boron concentration of between 2,200 and 2,500 ppm, 
and, 

d. A nitrogen cover-pressure of between 595.5 and 647.5 psig.  

APPLICABILITY: MODES 1, 2 and 3.* 

ACTION: 

a. With one accumulator inoperable, except as a result of a closed 
isolation valve, restore the inoperable accumulator to OPERABLE 
status within one hour or be in HOT SHUTDOWN within the next 
12 hours.

b. With one accumulator inoperable due to the isolation valve being 
closed, either immediately open the isolation valve or be in HOT 

STANDBY within one hour and be in HOT SHUTDOWN within the next 
12 hours.  

SURVEILLANCE REQUIREMENTS 

4.5.1 Each accumulator shall be demonstrated OPERABLE: 

a. At least once per 12 hours by: 

1. Verifying the water level and nitrogen cover-pressure 
in the tanks, and 

2. Verifying that each accumulator isolation valve is open.  

*Pressurizer Pressure above 1000 psig.

SALEM - UNIT 1
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EMERGENCY CORE COOLING SYSTEMS 

REFUELING WATER STORAGE TANK 

LIMITING CONDITION FOR OPERATION 

3.5.4 The refueling water storage tank (RWST) shall be OPERABLE with: 

a. A contained volume of between 364,000 and 400,000 of borated water.  

b. A boron concentration of between 2,300 and 2,500 ppm, and 

c. A minimum water temperature of 35 0 F.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

With the refueling water storage tank inoperable, restore the tank to OPERABLE 

status within 1 hour or be in at least HOT STANCY within 6 hours and in COLD 

SHUTDOWN within the following 30 hours.  

SURVEILLANCE REQUIREMENTS 

4.5.4 The RWST shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the water level in the tank, and 

2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the RWST temperature 

when the outside air temperature is < 35 0F.  

SALEM - UNIT 1 3/4 5-7 A.meno•wt No. 83



3/4.10 SPECIAL TEST EXCEPTIONS 

SHUTDOWN MARGIN 

LIMITING CONDITION FOR OPERATION 

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be 

suspended for measurement of control rod worth and shutdown margin provided the 

reactivity equivalent to at least the highest estimated control rod worth is 

available for trip insertion from OPERABLE control rod(s), and 

APPLICABILITY: MODE 2.  

ACTION: 

a. With any full length control rod not fully inserted and with less than the

above- reactivity equivalent ail fx r rtrip knetihm, immffiatay initiatead 
continue boration at > 10 gpm of 20,000 ppm boric acid solution or its 

equivalent until the HLUTDOWN MARGIN required by Specification 3.1.1.1 is 

restored.  

b. With all full length control rods inserted and the reactor subcritical by 

less than the above reactivity equivalent, immediately initiate and 

continue boration at > 10 gpm of 20,000 ppm boric acid solution or its 

equivalent until the THUTDOWN MARGIN required by Specification 3.1.1.1 is 

restored.  

SURVEILLANCE REQUIREMENTS 

4.10.1.1 The position of each full length and part length rod either partially 

or fully withdrawn shall be determined at least once per 2 hours.  

4.10.1.2 Each full length rod not fully inserted shall be demonstrated capable 

of full insertion when tripped from at least the 50% withdrawn position within 

24 hours prior to reducing the SHUTDOWN MARGIN to less than the limits of 
Specification 3.1.1.1.  

SALEM - UNIT 1 3/4 10-1 Amerwknent No. 83



REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control is 

available during each mode of facility operation. The components required to 

perform this function include: 1) borated water sources, 2) charging pumps, 3) 

separate flow paths, 4) boric acid transfer pumps, 5) associated heat tracing 

systems, and 6) an emergency power supply from OPERABLE diesel generators.  

With the RCS average temperature'above 200*F, a minimum of two boron 

injection flow paths are required to ensure single functional capability in the 

event an assumed failure renders one of the flow paths inoperable. The boration 

capability of either flow path is sufficient to provide a SHUTDOWN MARGIN from

expected operating conditions of 1.6% delta k/k after xenon decay and cooldown 

to 200*F. The maximum expected boration capability requirement occurs at EOL 

from full power equilibrum xenon conditions and requires 5106 gallons of 20,000 

ppm borated water from the boric acid storage tanks or 85000 gallons of 2300 ppm 

borated water from the refueling water storage tank. However, to be consistent 

with the ECCS requirements, the RWST is required to have a minimum contained 
volume of 350,000 gallons during operations in MODES 1, 2, 3 and 4.  

With the RCS temperature below 200*F, one injection system is acceptable 

without single failure consideration on the basis of the stable reactivity 

condition of the reactor and the additional restrictions prohibiting CORE 

ALTERATIONS and positive reactivity change in the event the single injection 
system becomes inoperable.  

The boron capability required below 2001F is sufficient to provide a 

SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200*F to 

140 0F. This condition requires either 835 gallons of 20,000 ppm borated water 

from the boric acid storage tanks or 12500 gallons of 2300 ppm borated water 

from the refueling water storage tank.  

The limits on contained water volume and boron concentration of the RWST 

also ensure a pH value of between 8.5 and 11.0 for the solution recirculated 

within containment after a LOCA. This pH band minimizes the evolution of iodine 

and minimizes the effect of chloride and caustic stress corrosion on mechanical 

systems and components. The contained water volume limits include allowance for 

water not available because of discharge line location and other physical 
characteristics.  

The OPERABILITY of one boron injection system during REFUELING ensures that 

this system is available for reactivity control while in MODE 6.  

SALEM - UNIT 1 B 3/4 1-3 inmu mnt No. 83
v. ow ........



EMERGENCY CORE COOLING SYSTEMS

3/4.5.4 REFUELING WATER STORAGE TANK 

The OPERABILITY of the RWST as part of the ECCS ensures that a 
sufficient supply of borated water is available for injection by 
the ECCS in the event of a LOCA.  

The limits on RWST minimum volume and boron concentration ensure that: 
(1) sufficient water is available within containment to permit 
recirculation cooling flow to the core, (2) the reactor will remain 
subcritical in the cold condition following a small LOCA assuming 
complete mixing of the RYST, RCS, and ECCS water volumes with all 
control rods inserted except the most reactive control assembly 
(ARI-1), and (3) the reactor will rtzain subcritical in the cold 
condition following a large break LOCA (break flow area > 3.0 sq. ft.) 
assuming complete mixing of the RWST, RCS, and ECCS water and cther 
sources of water that may eventually reside in the sump following a 
LOCA with all control rods assumed to be out (ARO).  

The limits on contained water volume and boron concentration also 
ensure a pH value of between 8.5 and 11.0 for the solution 
recirculated within containment after a LOCA. This pH band 
minimizes the evolution of iodine and minimizes the effect of 
chloride and caustic stress corrosion on mechanical systems and 
components. The contained water volume limit includes an allowance 
for water not usable because of tank discharge line location or 
other physical characteristics.

AmermKmet No. 83 ISALEM - UNIT 1 B 3/4 5-2



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

PUBLIC SERVICE ELECTRIC & GAS COMPANY 

PHILADELPHIA ELECTRIC COMPANY 

DELMARVA POWER AND LIGHT COMPANY 

ATLANTIC CITY ELECTRIC COMPANY 

DOCKET NO. 50-311 

SALEM NUCLEAR GENERATING STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 55 
License No. DPR-75 

1. The Nuclear Regulatory Commission (the Commission or the NRC) has found 

that: 

A. The application for amendment filed by the Public Service Electric & 

Gas Company, Philadelphia Electric Company, Delmarva Power and Light 

Company and Atlantic City Electric Company (the licensees) dated 

March 10, 1987 and supplemented by letters dated June 24, 1987, and 

July 9, 1987, complies with the standards and requirements of the 

Atomic Energy Act of 1954, as amended (the Act), and the 

Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 

provisions of the Act, and the rules and regulations of the 

Commission; 

C. There is reasonable assurance: (i) that the activities authorized by 

this amendment can be conducted without endangering the health and 

safety of the public, and (ii) that such activities will be conducted 

in compliance with the Commission's regulations set forth in 10 CFR 

Chapter 1; 

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.  

2. Accordingly, the license is amended by changes to the Technical Specifica

tions as indicated in the attachment to this license amendment, and 

paragraph 2.C.(2) of Facility Operating License No. DPR-75ois hereby 

amended to read as follows:
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 55 , 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/s/ 

Walter R. Butler, Director 
Project Directorate 1-2 
Division of Reactor Projects I/II

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: October 16, 1987
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ATTACHMENT TO LICENSE AMENDMENT NO. 55 

FACILITY OPERATING LICENSE NO. DPR-75 

DOCKET NO. 50-311

Revise Appendix A as follows: 

Remove Pages 

3/4 1-11 

3/4 1-12 

3/4 5-1 

3/4 5-9 

B 3/4 1-3 

B 3/4 5-2

Insert Pages 

3/4 1-11 

3/4 1-12 

3/4 5-1 

3/4 5-9 

B 3/4 1-3 

B 3/4 5-2 

B 3/4 5-3



REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.5 As a minimum, one of the following borated water sources shall be 
OPERABLE:

APP L

a. A boric acid storage system and at least one associated heat 
tracing system with: 

1. A minimum contained volume of 835 gallons, 

2. Between 20,000 and 22,500 ppe of boron, and 

3. A minimum solution temperature of 145*F.  

b. The refueling water storage tank with: 

1. A minimum contained volume of 12,500 gallons, 

2. A minimum boron concentration of 2,300. ppm, and 

3. A minimum solution temperature of 350F.  

ICABILITY: MODES 5 and 6.

ACTION: 

With no borated water source OPERABLE, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes until at least one borated water 
source is restored to OPERABLE status.  

SURVEILLANCE REQUIREMENTS

4.1.2

SALE

.5 The above required borated water source shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the boron concentration of the water, 

2. Verifying the water level of the tank, and 

3. Verifying the boric acid storage. tank solution temperature when 
it is the source of borated water.  

b. At least once per 24 hours by verifying the RWST temperature when it 
is the source of borated water and the outside air teperature is 
less than 350F.  

- UNIT 2 3/4 1-11 Amerm nt No. 55
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum, the following borated 
as required by Specification 3.1.1.2:

water source(s) shall be OPERABLE

a. A boric acid storage system and at least one associated heat tracing 
system with: 

1. A minimum contained volume of 510 6 gallons, 

2. Between 20,000 and 22;500 ppm of boron, and 

3. A minimum solution temperature of 1450F.  

b. The refueling water storage tank with: 
"1. A contained volume of between 364,500 and 400,000 gallons of water, 

2. A boron concentration of between 2,300 and 2,500 ppm, and 

3. A minimum solution temperature of 35*F.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

a. With the boric acid storage system inoperable and being used as one 
of the above required borated water sources, restore the storage 
system to OPERABLE status within 72 hours or be in at least HOT 
STANDBY within the next 6 hours and borated to a SHUTDOWN MARGIN 
equivalent to at least 1% delta k/k at 2OOF; restore the boric acid 
storage system to OPERABLE status within the next 7 days or be in 
COLD SHUTDOWN within the next 30 hours.  

b. With the refueling water storage tank inoperable, restore the tank 
to OPERABLE status within one hour or be in at least HOT STANDBY 
within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours.  

SURVEILLANCE REQUIREMENTS

4.1.2.6 Each borated water source shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the boron concentration in each water source, 

2. Verifying the water level of each water source, and 
3. Verifying the boric acid storage system solution temperature.  

b. At least once per 24 hours by verifying the RWST temperatre when 
the outside air temperature is less than 350 F.  

SALEM - UNIT 2 3/4 1-12 Ameonment No. 55
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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

ACCUMULATORS 

LIMITING CONDITION FOR OPERATION

3.5.1 Each reactor coolant system accumulator shall be OPERABLE with: 

a. The isolation valve open, 

b. A contained volume of between 6223 and 6500 gallons of borated 
w a t e r , +° 

c. A boron concentration of between 2200 and 2500 ppm, and 

-- d. A nitrogen cover-pressure of between 595.5 and 647.5 psig.  

APPLICABILITY: MODES 1, 2 and 3.' 

ACTION: 

a. With one accumulator inoperable, except as a result of a closed 
isolation valve, restore the inoperable accumulator to OPERABLE 
status within one hour or be in HOT SHUTDOWN within the next 12 hours.  

b. With one accumulator inoperable due to the isolation valve being 
closed, either immediately open the isolation valve or be in HOT 
STANDBY within one hour and be in HOT SHUTDOWN within the next 
12 hours.  

SURVEILLANCE REQUIREMENTS 

4.5.1 Each accumulator shall be demonstrated OPERABLE: 

a. At least once per 12 hours by: 

1. Verifying the water level and nitrogen cover-pressure in the 
tanks, and 

2. Verifying that each accumulator isolation valve is open.  

"xPressurizer Pressure above 1000 psig.

Amendr mt No. .55
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EMERGENCY CORE COOLING SYSTEMS 

REFUELING WATER STORAGE TANK 

LIMITING CONDITION FOR OPERATION 

3.5.4 The refueling water storage tank (RWST) shall be OPERABLE with: 

a. A contained volume of between 364,000 and 400,000 of borated water.  

b. A boron concentration of between 2,300 and 2,500 ppm, and 

c. A minimum water temperature of 35'F.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

With the refueling water storage tank inoperable, restore the tank to OPERABLE 
status within I hour or be in at least HOT STANDBY within 6 hours and in COLD 
SHUTDOWN within the following 30 hours.  

SURVE I LLANCE REQUIREMENTS 

4.5.4 The RWST shall be demonstrated OPERABLE: 

a. At least once per 7 days by: 

1. Verifying the water level in the tank, and 

2. Verifying the boron concentration of the water.  

b. At least once per 24 hours by verifying the RWST temperature 
when the outside air temperature is < 35°F.  
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REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control is 
available during each mode of facility operation. The components required to 
perform this function include: 1) borated water sources, 2) charging pumps, 3) 
separate flow paths, 4) boric acid transfer pumps, 5) associated heat tracing 
systems, and 6) an emergency power supply from OPERABLE diesel generators.  

With the RCS average temperature above 200'F, a minimum of two boron 
injection flow paths are required to ensure single functional capability in the 
event an assumed failure renders one of the flow paths inoperable. The boration_ 
capability-of either flow path is sufficient to provide a SHUTDOWN MARGIN from 
expected operating conditions of 1.6% delta k/k after xenon decay and cooldown 
to 200*F. The maximum expected boration capability requirement occurs at EOL 
from full power equilibrum xenon conditions and requires 5106 gallons of 20,000 
ppm borated water from the boric acid storage tanks or 85000 gallons of 2300 ppm 
borated water from the refueling water storage tank. However, to be consistent 
with the ECCS requirements, the RWST is required to have a minimum contained 
volume of 350,000 gallons during operations in MODES 1, 2, 3 and 4.  

With the RCS temperature below 2000 F, one injection system is acceptable 
without single failure consideration on the basis of the stable reactivity 
condition of the reactor and the additional restrictions prohibiting CORE 
ALTERATIONS and positive reactivity change in the event the single injection 
system becomes inoperable.  

The boron capability required below 200*F is sufficient to provide a 
SHUTDOWN MARGIN of 1% delta k/k after xenon decay and cooldown from 200°F to 
140*F. This condition requires either 835 gallons of 20,000 ppm borated water 
from the boric acid storage tanks or 12500 gallons of 2300 ppm borated water 
from the refueling water storage tank.  

The limits on contained water volume and boron concentration of the RWST 
also ensure a pH value of between 8.5 and 11.0 for the solution recirculated 
within containment after a LOCA. This pH band minimizes the evolution of iodine 
and minimizes the effect of chloride and caustic stress corrosion on mechanical 
systems and components. The contained water volume limits include allowance for 
water not-available because of discharge line location and other physical 
characteristics.  

The OPERABILITY of one boron injection system during REFUELING ensures that 
this system is available for reactivity control while in MODE 6.

Amerkcamt No. 55SALEM - LIN IT 2 B 3/4 1-3



EMERGENCY CORE COOLING SYSTEMS

ECCS SUBSYSTEMS (Continued) 

With the RCS temperature below 350 0 F, one OPERABLE ECCS subsystem is 
acceptable without single failure consideration on the basis of the 
stable remtivity condition of the reactor and the limited core cooling 
requirements.  

The limitation for a maximum of one safety injection pump to be 
OPERABLE and the Surveillance Requirement to verify all safety 
injection pumps except the allowed OPERABLE safety injection pump to 
be inoperable below 312F provides assurance that a mass addition 
pressure transient can be relieved by the operation of a single POPS 
relief valve.  

The Surveillance Requirements provided to ensure OPERABILITY of each 
component ensures that at a minimum, the assumptions used in the 
safety analyses are met and that subsystem OPERABILITY is maintained.  
Surveillance requirements for throttle valve position stops and flow 
balance testing provide assurance that proper ECCS flows will be 
maintained in the event of a LOCA. Maintenance of proper flow 
resistance and pressure drop in the piping system to each injection 
point is necessary to: (1) prevent total pump flow from exceeding 
runout conditions when the system is in its minimum resistance 
configuration, (2) provide the proper flow split between injection 
points in accordance with the assumptions used in the ECCS-LOCA 
analyses, and (3) provide an acceptable level of total ECCS flow to 
all injection points equal to or above that assumed in the ECCS-LOCA 
analyses.  

3/4.5.4 REFUELING WATER STORAGE TANK 

The OPERABILITY of the RWST as a part of the ECCS ensures that a 
sufficient supply of borated water is available for injection by the 
ECCS in the event of a LOCA.  

The limits on RWST minimum volume and boron concentration ensure that: 
(1) sufficient water is available within containment to permit 
recirculation cooling flow to the core, (2) the reactor will remain 
subcritical in the cold condition following a small LOCK assuming 
complete mixing of the RWST, RCS, and ECCS water volumes with all 
control rods inserted except the most reactive control assembly 
(ARI-1), and (3) the reactor will remain subcritical in the cold 
condition following a large break LOCA (break flow area ) 3.0 s4:-ft.) 
assuming complete mixing of the RWST, RCS, and ECCS water and other 
sources of water that may eventually reside in the sump following a 
LOCA with all control rods assumed to be out (ARO).  
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EMERGENCY CORE COOLING SYSTEMS

BASES 

REFUELING WATER STORAGE TANK (Continued) 

The limits on contained water volume and boron concentration also 
ensure a pH value of between 8.5 and 11.0 for the solution 
recirculated within containment after a LOCA. This pH band minimizes 
the evolution of iodine and minimizes the effect of chloride and 
caustic stress corrosion on mechanical systems and components. The 

contained water volume limit includes an allowance for water not 
usable because of tank discharge line location or other physical 
characteristics.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NOS. 83 AND 55 TO FACILITY OPERATING 

LICENSE NOS. DPR-70 AND DPR-75 

PUBLIC SERVICE ELECTRIC & GAS COMPANY 

PHILADELPHIA ELECTRIC COMPANY 

DELMARVA POWER AND LIGHT COMPANY 

ATLANTIC CITY ELECTRIC COMPANY 

SALEM NUCLEAR GENERATING STATION, UNIT NOS. 1 AND 2 

DOCKET NOS. 50-272 AND 50-311 

1.0 INTRODUCTION 

By letter dated March 10, 1987, and supplemented by letters dated June 24, 
1987, and July 9, 1987, Public Service Electric & Gas Company 
requested an amendment to Facility Operating License Nos. DPR-70 and 
DPR-75 for the Salem Nuclear Generating Station, Unit Nos. 1 and 2. The 
proposed amendments would increase the boron concentration limits in the 
Refueling Water Storage Tanks and in the Accumulators. These changes 
are requested to accommodate the use of high energy, low leakage cores 
for further reloads.  

The licensee's supplementary submittals of June 24 and July 9, 1987, 
were made as a result of an NRC staff request to correct and clarify the 
language of the original submittal, and do not contain substantive 
changes.  

2.0 EVALUATION AND SUMMARY 

The following changes were proposed: 

Increase of the required RWST boron concentration range from 
2000-2200 ppm to 2300-2500 ppm - Units 1 and 2, 

Increase of the required Accumulator boron concentration range from 
1900-2200 ppm to 2200-2500 ppm - Units 1 and 2, 

Increase Units I and 2 RWST MODE 5 and 6 required volume-from 9,690 
gallons to 12,500 gallons, 
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Increase Units I and 2 maximum expected boration capability 
requirement from 75,000 gallons to 85,000 gallons (Basis only), 

Change Unit MODE I thru 3 accumulator volume range from 6380-6657 to 
6223-6500, 

Change Unit 1 Boric Acid Tank (BAT) boron concentration range from 
20,100-21,800 to 20,000-22,500 ppm Boron, 

Change Unit 1 Boron Injection Tank (BIT) Boron concentration ranqe 
from 20,100-21,800 to 20,000-22,500 ppm Boron, 

Change Unit RWST MODE 1 thru 4 required volume range from 364,000
400,000 to 364,500-400,000 gallons, 

Chances on LCOs related to heat tracing requirements to make units 
consistent internally and with the Westinghouse Standard Technical 
Specifications.  

These changes affect Sections 3.1, 3.5, and 3.10 of the Technical 
Specifications and associated bases. Preliminary Salem Unit 2 Cycle 4 
core design calculations did not predict core subcriticality following a 
hypothesized large break LOCA based on borated water sources alone. Thus 
a safety evaluation with increased RWST and accumulator boron 
concentration was performed. This investigation done by Westinghouse and 
reviewed by PSE&G, used increased boron concentration ranges of 2300-2500 
ppm vs 2000-2200 ppm for RWST and 2200-2500 ppm vs 1900-2200 ppm for the 
accumulators.  

The study evaluated and/or analyzed all incidents that could be impacted 
by these Technical Specification changes. These included: 

Non-LOCA FSAR transients 
Small and Large Break LOCA 
Hot Leg Switchover Time Calculation 
Sump and Spray pH, Hydrogen Production, Stress Corrosion, 
Radiological Consequences, and Boron Crystallization.  

Non-LOCA FSAR Transients 

The transients evaluated were uncontrolled boron dilution, rupture of 
main steam line, major rupture of a main feedwater line, inadvertent 
operation of ECCS and accidental depressurization of the main steam 
system. For each of these postulated transients it was determined that 
the increase in boron concentration is bounded by the present FSAR 
analysis.  

Small and Large Break LOCA 

The proposed changes have no effect on the small break LOCA because the 
reactor core is brought subcritical by the trip reactivity of the control 
rods. The FSAR conclusions for large break LOCA are not changed as the 
reactor core is maintained subcritical from the time of accident until 
peak cladding temperatures are reached by the voids present in the core.  
However, the increased boron concentration benefits the long term cooling 
phase and ensures post LOCA subcriticality.
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Hot Leg Switchover Time 

The analysis concludes that the hot leg switchover time be changed from 
22.5 hours to 14 hours following a LOCA. The emergency procedures must 
be changed to reflect the new time.  

Spray and Sump pH, Hydrogen Production, Stress Corrosion and Radiological 
Consequences 

New pH values were calculated as a result of the analysis. The new spray 
pH value of 9.2 is less than the minimum value of 10.0 stated in the 
FSAR. Since pH values within the range of 8.5 to 11.0 have equal iodine 
removal effectiveness the 9.2 value is therefore acceptable.  

The minimum pH for the Sump will now be 8.4, slightly lower than the FSAR 
minimum value of 8.5. However, a pH of 7.5 will support the elemental 
iodine decontamination factor of 100 which was used in the FSAR dose 
analysis. Thus the 8.4 value is acceptable.  

The requirement of pH in the range of 7 to 9.5 (Branch Technical Position 
MTEB 6-1) for protecting against stress corrosion cracking is fulfilled.  
Also hydrogen generation due to corrosion of aluminum and zinc will be 
equal to or less than assumed in the FSAR . Therefore the changes are 
acceptable as far as effects on pH of containment spray and recirculating 
core coolant solutions.  

Based on our review of the above considerations we find the changes as 
proposed to be acceptable, subject to the licensee changing the hot leg 
switchover time from 22.5 hours to 14 hours for emergency procedures 
following LOCA, because they are based upon safety analyses of the 
appropriate events which have been performed using approved methods.  

In a subsequent discussion with the licensee, a commitment was made that 
these procedural changes would be implemented when the hardware 
modifications were made to the plant. Therefore, we find the proposed 
changes and the corresponding modified Technical Specifications to be 
acceptable.  

3.0 ENVIRONMENTAL CONSIDERATION 

These amendments involve a change to a requirement with respect to the 
installation or use of a facility component located within the restricted 
area as defined in 10 CFR Part 20. The staff has determined that the 
amendments involve 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 amendments involve no 
significant hazards consideration and there has been no pu6Tic comment on 
such finding. Accordingly, the amendments meet 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 
amendments.
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4.0 CONCLUSION 

The Commission made a proposed determination that the amendments involve 
no significant hazards consideration which was published in the Federal 
Register (52 FR 26596) on July 15, 1987 and consulted with the State of 
New Jersey. No public comments were received and the State of New Jersey 
did not have any comments.  

The staff has concluded, based on the considerations discussed above, 

that: (1) there is reasonable assurance that the health and safety of 

the public will not be endangered by operation in the proposed manner, 

and (2) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of the amendments will not be 

inimical to the common defense and security nor to the health and safety 
of the public.  

Principal Contributor: M. Chatterton 

Dated: October 16, 1987


