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Mr. James M. Levine 
Executive Vice President, Nuclear 
Arizona Public Service Company 
Post Office Box 53999 
Phoenix, Arizona 85072-3999 

SUBJECT: ISSUANCE OF AMENDMENTS FOR THE PALO VERDE NUCLEAR GENERATING STATION 
UNIT NO. 1 (TAC NO. M96083), UNIT NO. 2 (TAC NO. M96084), AND UNIT 
NO. 3 (TAC NO. M96085) 

Dear Mr. Levine: 

The Commission has issued the enclosed Amendment No. 110 to Facility Operating 
License No. NPF-41, Amendment No. 102 to Facility Operating License No. NPF
51, and Amendment No. 82 to Facility Operating License No. NPF-74 for the Palo 
Verde Nuclear Generating Station, Unit Nos. 1, 2, and 3, respectively. The 
amendments consist of changes to the Technical Specifications in response to 
your application dated June 28, 1996.  

These amendments modify the Technical Specifications (TS) to increase the 
minimum required amount of anhydrous trisodium phosphate (TSP) in the 
containment baskets.  

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

Sincerely, 
Oriq~inal Siqned By 

James W. Clitford, senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation
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December 10, 1996 

Mr. James M. Levine 
Executive Vice President, Nuclear 
Arizona Public Service Company 
Post Office Box 53999 
Phoenix, Arizona 85072-3999 

SUBJECT: ISSUANCE OF AMENDMENTS FOR THE PALO VERDE NUCLEAR GENERATING STATION 

UNIT NO. 1 (TAC NO. M96083), UNIT NO. 2 (TAC NO. M96084), AND UNIT 

NO. 3 (TAC NO. M96085) 

Dear Mr. Levine: 

The Commission has issued the enclosed Amendment No. 110 to Facility Operating 

License No. NPF-41, Amendment No. 102 to Facility Operating License No. NPF

51, and Amendment No. 82 to Facility Operating License No. NPF-74 for the Palo 

Verde Nuclear Generating Station, Unit Nos. 1, 2, and 3, respectively. The 

amendments consist of changes to the Technical Specifications in response to 

your application dated June 28, 1996.  

These amendments modify the Technical Specifications (TS) to increase the 

minimum required amount of anhydrous trisodium phosphate (TSP) in the 
containment baskets.  

A copy of the related Safety Evaluation is also enclosed. The Notice of 

Issuance will be included in the Commission's next biweekly Federal Register 
notice.  

Sincerely, 
Originpal S' ned By 

James W. Clitford, enior ýroject Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation

Docket Nos. STN 50-528, STN 50-529 
and STN 50-530
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Amendment No. 110 
Amendment No. 102 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20558-0001 

December 10, 1996 

Mr. James M. Levine 
Executive Vice President, Nuclear 
Arizona Public Service Company 
Post Office Box 53999 
Phoenix, Arizona 85072-3999 

SUBJECT: ISSUANCE OF AMENDMENTS FOR THE PALO VERDE NUCLEAR GENERATING STATION 
UNIT NO. 1 (TAC NO. M96083), UNIT NO. 2 (TAC NO. M96084), AND UNIT 
NO. 3 (TAC NO. M96085) 

Dear Mr. Levine: 

The Commission has issued the enclosed Amendment No. 110 to Facility Operating 
License No. NPF-41, Amendment No. 102 to Facility Operating License No. NPF
51, and Amendment No. 82 to Facility Operating License No. NPF-74 for the Palo 
Verde Nuclear Generating Station, Unit Nos. 1, 2, and 3, respectively. The 
amendments consist of changes to the Technical Specifications in response to 
your application dated June 28, 1996.  

These amendments modify the Technical Specifications (TS) to increase the 
minimum required amount of anhydrous trisodium phosphate (TSP) in the 
containment baskets.  

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

Sincerely, 

Ja e W. liffr orProject Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Docket Nos. STN 50-528, STN 50-529 
and STN 50-530 

Enclosures: 1. Amendment No. 110 to NPF-41 
2. Amendment No. 102 to NPF-51 
3. Amendment No. 82 to NPF-74 
4. Safety Evaluation

cc w/encls: See next page
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.Mr. James M. Levine

cc w/encl s: 
Mr. Steve Olea 
Arizona Corporation Commission 
1200 W. Washington Street 
Phoenix, Arizona 85007 

Douglas Kent Porter 
Senior Counsel 
Southern California Edison Company 
Law Department, Generation Resources 
P.O. Box 800 
Rosemead, California 91770 

Senior Resident Inspector 
USNRC 
P. 0. Box 40 
Buckeye, Arizona 85326

Mr. David Summers 
Public Service Company of New Mexico 
414 Silver SW, #0604 
Albuquerque, New Mexico 87102 

Mr. Brian Katz 
Southern California Edison Company 
14300 Mesa Road, Drop D41-SONGS 
San Clemente, California 92672 

Mr. Robert Henry 
Salt River Project 
6504 East Thomas Road 
Scottsdale, Arizona 85251

Regional Administrator, Region IV 
U. S. Nuclear Regulatory Commission 
Harris Tower & Pavillion 
611 Ryan Plaza Drive, Suite 400 
Arlington, Texas 76011-8064 

Chairman, Board of Supervisors 
ATTN: Chairman 
301 W. Jefferson, 10th Floor 
Phoenix, Arizona 85003 

Mr. Aubrey V. Godwin, Director 
Arizona Radiation Regulatory Agency 
4814 South 40 Street 
Phoenix, Arizona 85040 

Ms. Angela K. Krainik, Manager 
Nuclear Licensing 
Arizona Public Service Company 
P.O. Box 52034 
Phoenix, Arizona 85072-2034 

Mr. John C. Horne, Vice President 
Power Supply 

Palo Verde Services 
2025 N. Third Street, Suite 220 
Phoenix, Arizona 85004 

Mr. Robert Burt 
Los Angeles Department of Water & Power 
Southern California Public Power Authority 
111 North Hope Street, Room 1255-B
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0 UNITED STATES 

1 0) NUCLEAR REGULATORY COMMISSION 
X WASHINGTON, D.C. 20555-0001 

ARIZONA PUBLIC SERVICE COMPANY, ET AL.  

DOCKET NO. STN 50-528 

PALO VERDE NUCLEAR GENERATING STATION, UNIT NO. I 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 110 

License No. NPF-41 

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

A. The application for amendment by the Arizona Public Service 
Company (APS or the licensee) on behalf of itself and the Salt 
River Project Agricultural Improvement and Power District, El Paso 
Electric Company, Southern California Edison Company, Public 
Service Company of New Mexico, Los Angeles Department of Water and 
Power, and Southern California Public Power Authority dated 
June 28, 1996, complies with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act) and the 
Commission's 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.  

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-41 is hereby 
amended to read as follows: 

9612240299 961210 ....  
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 110, and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated into this 
license. APS shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan, 
except where otherwise stated in specific license conditions.  

3. This license amendment is effective as of its date of issuance to be 
implemented within 45 days of the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

J W.01 ,Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects Ill/IV 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

Date of Issuance: December 10, 1996
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ATTACHMENT TO LICENSE AMENDMENT 

AMENDMENT NO. 110 TO FACILITY OPERATING LICENSE NO. NPF-41 

DOCKET NO. STN 50-528 

Replace the following pages of the Appendix A Technical Specifications with 
the enclosed pages. The revised pages are identified by Amendment number and 
contain marginal lines indicating the areas of change. The corresponding 
overleaf pages are also provided to maintain document completeness.  

REMOVE INSERT 

3/4 5-5 3/4 5-5 
B 3/4 5-2 B 3/4 5-2 
B 3/4 5-3 B 3/4 5-3



EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

I. A visual inspection of the containment sump and verifying that 

the subsystem suction inlets are not restricted by debris and 

that the sump components (trash racks, screens, etc.) show no 

evidence of structural distress or corrosion.  

2. Verifying that a minimum total of 524 cubic feet of solid 
granular anhydrous trisodium phosphate (TSP) is contained within 
the TSP storage baskets.  

3. Verifying that when a representative sample of 3.5 ± 0.005 grams 

of anhydrous TSP (corrected for moisture content) from a TSP 

storage basket is submerged, without agitation, in 1.0 ± 0.005 
liter of 2.5 wt% boric acid solution (nominally 4400 ppm boron 
at 135 ± 9°F, the pH of the solution as measured at 77 ± 90F is 
raised to greater than or equal to 7 within 4 hours.  

e. At least once per 18 months, during shutdown, by: 

1. Verifying that each automatic valve in the flow path actuates 
to its correct position on (SIAS and RAS) test signal(s).  

2. Verifying that each of the following pumps start automatically 
upon receipt of a safety injection actuation test signal: 

a. High pressure safety injection pump.  

b. Low pressure safety injection pump.  

3. Verifying that on a recirculation actuation test signal, the 
containment sump isolation valves open, the HPSI, LPSI and 
CS pump minimum bypass recirculation flow line isolation valves 
and combined SI mini-flow valve close, and the LPSI pumps stop.  

4. Conducting an inspection of all ECCS piping outside of 
containment, which is in contact with recirculation sump 
inventory during LOCA conditions, and verifying that the total 
measured leakage from piping and components is less than I gpm 
when pressurized to at least 40 psig.  

f. By verifying that each of the following pumps develops the indicated 
differential pressure at or greater than their respective minimum 
allowable recirculation flow when tested pursuant to Specification 
4.0.5: 

1. High pressure safety injection pump greater than or equal to 
1761 psid.  

2. Low pressure safety injection pump greater than or equal to 
165 psid.

Amendment No. 2,1-07-,110
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3/4.5 EMERGENCY COREtOOLING SYSTEMS (ECCS) 

BASES 

3/4.5.1 SAFETY INJECTION TANKS 

The OPERABILITY of each of the Safety Injection System (SIS) safety 
injection tanks ensures that a sufficient volume of borated water will be 
imdiately forced into the reactor core through each of the cold legs In the 
event the RCS pressure falls below the pressure of the safety injection tanks.  
This initial surge of water into the RCS provides the initial cooling mechanism 
during large RCS pipe ruptures.  

The limits on safety injection tank volume, boron concentration, and 
pressure ensure that the safety injection tanks will adequately perform their 
function in the event of a LOCA in NODE 1, 2, 3, or 4.  

A minimum of 25% narrow range corresponding to 1790 cubic feet and a 
maximum of 7S% narrow range corresponding to 1927 cubic feet of borated water 
are used in the safety analysis as the volume in the SITs. To allow for 
instrument accuracy, 28a narrow range corresponding to 1802 cubic feet and 72% 
narrow range corresponding to 1914 cubic feet, are specified in the Technical 
Specification.  

A minimum of 593 psig and a maximum pressure of 632 psig are used in the 
safety analysis. To allow for instrument accuracy 600 psig minimum and 625 psig 
maximum are specified in the Technical Specification.  

A boron concentration of 2000 ppm minimum and 4400 ppm maximum are used 
in the safety analysis. The Technical Specification lower limit of 2300 ppm 
in the SIT assures that the backleakage from RCS will not dilute the SITs 
below the 2000 ppm limit assumed in the safety analysis prior to the time when 
draining of the SIT is necessary.  

The SIT isolation valves are not single failure proof; therefore, whenever 
the valves are open power shall be removed from these valves and the switch 
keylocked open. These precautions ensure that the SITs are available during a 
Limiting Fault.  

The SIT nitrogen vent valves are not single failure proof against 
depressurizing the SITs by spurious opening. Therefore, power to the valves 
is removed while they are closed to ensure the safety analysis assumption of 
four pressurized SITs.  

All of the SIT nitrogen vent valves are required to be operable so that, 
given a single failure, all four SITs may still be vented during post-LOCA 
long-term cooling. Venting the SITs provides for SIT depressurization 
capability which ensures the timely establishment of shutdown cooling entry 
conditions as assumed by the safety analysis for small break LOCAs.  

The limits for operation with a safety injection tank inoperable for any 
reason except an isolation valve closed minimizes the time exposure of the 
plant to a LOCA event occurring concurrent with failure of an additional 
safety injection tank which may result in unacceptable peak cladding tempera
tures. If a closed isolation valve cannot be imediately opened, the full 
capability of one safety injection tank is not available and prompt action is 
required to place the reactor in a MODE where this capability is not required.  

For MODES 3 and 4 operation with pressurizer pressure less than 1837 psia 
the Technical Specifications require a minimum of 57% wide range corresponding

PALO VERDE - UNIT 1

I

8 3/4 5-1 AMENDMENT No. 26



EMERGENCY CORE COOLING SYSTEMS (ECCS)

BASES 

SAFETY INJECTION TANKS (Continued) 

to 1361 cubic feet and a maximum of 75% narrow range corresponding to 1927 
cubic feet of borated water per tank, when three safety injection tanks are 
operable and a minimum of 36% wide range corresponding to 908 cubic feet and a 
maximum of 75% narrow range corresponding to 1927 cubic feet per tank, when 
four safety injection tanks are operable at a minimum pressure of 235 psig and 
a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60% wide 
range instrument corresponding to 1415 cubic feet, and 72% narrow range 
instrument corresponding to 1914 cubic feet, when three safety injection tanks 
are operable, and 39% wide range instrument corresponding to 962 cubic feet, 
and 72% narrow range instrument corresponding to 1914 cubic feet, when four 
SITs are operable, are specified in the Technical Specifications. To allow for 
instrument inaccuracy 254 psig is specified in the Technical Specifications.  

The instrumentation vs. volume correlation for the SITs is as follows: 

Volume Narrow Range Wide Range 

962 ft 3  <0% 39% 
1415 ft 3  <0% 60% 
1802 ft 3  28% 78% 
1914 ft 3  72% 83% 

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS 

The OPERABILITY of two separate and independent ECCS subsystems with the 
indicated RCS pressure greater than or equal to 1837 psia, or with the 
indicated RCS cold leg temperature greater than or equal to 485 degrees F 
ensures that sufficient emergency core cooling capability will be available in 
the event of a LOCA assuming the loss of one subsystem through any single 
failure consideration. These indicated values include allowances for 
uncertainties. Either subsystem operating in conjunction with the safety 
injection tanks is capable of supplying sufficient core cooling to limit the 
peak cladding temperatures within acceptable limits for all postulated break 
sizes ranging from the double-ended break of the largest RCS cold leg pipe 
downward. In addition, each ECCS subsystem provides long-term core cooling 
capability in the recirculation mode during the accident recovery period.  

The Mode 3 safety analysis credits one HPSI pump to provide negative 
reactivity insertion to protect the core and RCS following a steam line break 
when RCS cold leg temperature is 485 degrees F or greater. Requiring two 
operable ECCS subsystems in the situation will ensure one HPSI pump is 
available assuming single failure of the other HPSI pump.  

With the RCS cold leg temperature below 485 degrees F, one OPERABLE ECCS 
subsystem is acceptable without single failure consideration on the basis of 
the stable reactivity condition of the reactor and the limited core cooling 
requirements.  

Anhydrous TSP is stored in baskets in containment that allow the TSP to 
dissolve into containment sump water following a large break LOCA. Once 
dissolved in the containment sump water, the TSP will increase the water pH to 
greater than or equal to 7. Maintaining the pH at greater than or equal to 7 
prevents a significant fraction of dissolved iodine from converting to a 
volatile form and minimizes the potential of stress corrosion cracking of 
austenitic stainless steel components in containment following a LOCA.

Amendment No. 106 ,1O0, 110PALO VERDE - UNIT 1 B 3/4 5-2



EMERGENCY CORE COOLING SYSTEMS

BASES 

ECCS SUBSYSTEMS (Continued) 

The surveillance requirements provided to ensure OPERABILITY of each 
component ensure that at a minimum, the assumptions used in the safety analyses 
are met and that subsystem OPERABILITY is maintained. Surveillance require
ments 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. In specification 4.5.2.h, 
the specified flows include instrumentation uncertainties. The requirement to 
dissolve a representative sample of TSP in a sample of borated water provides 
assurance that the stored TSP will dissolve in borated water at the postulated 
post-LOCA temperatures.  

The term "minimum bypass recirculation flow," as used in Specification 
4.5.2e.3. and 4.5.2f., refers to thatflow directed back to the RWT from the 
ECCS pumps for pump protection. Testing of the ECCS pumps under the condition 
of minimum bypass recirculation flow in Specification 4.5.2f. verifies that the 
performance of the ECCS pumps supports the safety analysis minimum RCS pressure 
assumption at zero delivery to the RCS.  

3/4.5.4 REFUELING WATER TANK 

The OPERABILITY of the refueling water tank (RWT) 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 RWT minimum volume and 
boron concentration ensure that (1) sufficient water plus 10% margin is avail
able to permit 20 minutes of engineered safety features pump operation, and 
(2) the reactor will remain subcritical in the cold condition following mixing 
of the RWT and the RCS water volumes with all control rods inserted except for 
the most reactive control assembly. These assumptions are consistent with the 
LOCA analyses.  

*The following test conditions, which apply during flow balance tests, ensure 
that the ECCS subsystems are adequately tested.  

1. The pressurizer pressure is at atmospheric pressure.  
2. The miniflow bypass recirculation lines are aligned for injection.  
3. For LPSI system, (add/subtract) 6.4 gpm (to/from) the 4800 gpm 

requirement for every foot by which the difference of RWT water 
level above the RWT RAS setpoint level (exceeds/is less than) the 
difference of RCS water level above the cold leg centerline.

Amendment No. 4-4,110PALO VERDE - UNIT I B 3/4 5-3



UNITED STATES 
0 •NUCLEAR REGULATORY COMMISSION 
t WASHINGTON, D.C. 20555-0001 

ARIZONA PUBLIC SERVICE COMPANY, ET AL.  

DOCKET NO. STN 50-529 

PALO VERDE NUCLEAR GENERATING STATION, UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 102 

License No. NPF-51 

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

A. The application for amendment by the Arizona Public Service 
Company (APS or the licensee) on behalf of itself and the Salt 
River Project Agricultural Improvement and Power District, El Paso 
Electric Company, Southern California Edison Company, Public 
Service Company of New Mexico, Los Angeles Department of Water and 
Power, and Southern California Public Power Authority dated 
June 28, 1996, complies with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act) and the 
Commission's 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.  

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-51 is hereby 
amended to read as follows:

I
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Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 102, and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated into this 
license. APS shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan, 
except where otherwise stated in specific license conditions.

3. This license amendment is effective as 
implemented within 45 days of the date

of its date of issuance to be 
of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION 

Ja;es W. Cliffoyd, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation

Attachment: Changes to the Technical 
Specifications

Date of Issuance: December 10, 1996

(2)



ATTACHMENT TO LICENSE AMENDMENT 

AMENDMENT NO. 102 TO FACILITY OPERATING LICENSE NO. NPF-51 

DOCKET NO. STN 50-529 

Replace the following pages of the Appendix A Technical Specifications with 
the enclosed pages. The revised pages are identified by amendment number and 
contain marginal lines indicating the areas of change. The corresponding 
overleaf pages are also provided to maintain document completeness.  

REMOVE INSERT 

3/4 5-5 3/4 5-5 
B 3/4 5-2 B 3/4 5-2 
B 3/4 5-3 B 3/4 5-3



EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

1. A visual inspection of the containment sump and verifying that 
the subsystem suction inlets are not restricted by debris and 
that the sump components (trash racks, screens, etc.) show no 
evidence of structural distress or corrosion.  

2. Verifying that a minimum total of 524 cubic feet of solid 
granular anhydrous trisodium phosphate (TSP) is contained within 
the TSP storage baskets.  

3. Verifying that when a representative sample of 3.5 ± 0.005 grams 
of anhydrous TSP (corrected for moisture content) from a TSP 
storage basket is submerged, without agitation, in 1.0 ± 0.005 
liter of 2.5 wt% boric acid solution (nominally 4400 ppm boron) 
at 135 ± 90F, the pH of the solution as measured at 77 ± 9°F is 
raised to greater than or equal to 7 within 4 hours.  

e. At least once per 18 months, during shutdown, by: 

1. Verifying that each automatic valve in the flow path actuates 
to its correct position on (SIAS and RAS) test signal(s).  

2. Verifying that each of the following pumps start automatically 
upon receipt of a safety injection actuation test signal: 

a. High pressure safety injection pump.  

b. Low pressure safety injection pump.  

3. Verifying that on a recirculation actuation test signal, the 
containment sump isolation valves open, the HPSI, LPSI and 
CS pump minimum bypass recirculation flow line isolation valves 
and combined SI mini-flow valve close, and the LPSI pumps stop.  

4. Conducting an inspection of all ECCS piping outside of contain
ment, which is in contact with recirculation sump inventory 
during LOCA conditions, and verifying that the total measured 
leakage from piping and components is less than 1 gpm when 
pressurized to at least 40 psig.  

f. By verifying that each of the following pumps develops the indicated 
differential pressure at or greater than their respective minimum 
allowable recirculation flow when tested pursuant to Specification 
4.0.5: 

1. High pressure safety injection pump greater than or equal to 
1761 psid.  

2. Low pressure safety injection pump greater than or equal to 
165 psid.

Amendment No. 30,39,99,102
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EMERGENCY CORE COOLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued) 

9. Sy verifying the Correct position of each electrical and/or mechanical 
position stop for the following ECCS throttle valves: 

1. Within 4 hours following completion of each valve stroking 
operation or maintenance on the valve when the ECCS subsystems 
are required to be OPERABLE.  

2. At least once per 12 months.  

LPSI System Not Lu Iinjection 
Valve Number . Valve Number 

1. SIB-UV 615. SIA-MV 306 1. SIC-MV 321 
2. SIB-UV 625, SIB-MV 307 2. SID-MV 331 
3. SIA-UV 635 
4. SIA-UV 645 

h. By performing a flow balance test, during shutdown, following 
completion of modifications to the ECCS subsystems that alter the 
subsystem flow characteristics and verifying the following flow rates: 

KPSI System - Single Pump 

The sum of the injection line flow rates, excluding the highest 
flow rate, is greater than or equal to 816 gpm.  

LPSI System - Single Pump 

1. Injection Loop 1, total flow equal to 4800 ± 200 gpm 

2. Injection Legs 1A and 12 when tested individually, with 
the other leg isolated, shall be within 200 gpm of each 
other.  

3. Injection Loop 2, total flow equal to 4800 * 2M0gp.  
4. Injection Legs 2A and 28 when tested individually, with the 

other leg isolated, shall be within 200 gpm of each other.  
Simultaneous Hot Leo and Cold Leo Injection -- Single Pump 

1. The hot leg flowrate is greater than or equal to 525 gpm; 

2. The sum of the cold leg flowrates is greater than or equal to 
125 gpm; and 

3. The total pump flovwrte does not exceed 1200 gSm. -
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.3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

BASES 

3/4.5.1 SAFETY INJECTION TANKS 

The OPERABILITY of each of the Safety Injection System (SIS) safety 
Injection tanks ensures that a sufficient volume of borated water will be 
immediately forced into the reactor core through each of the cold legs in the 
event the RCS pressure falls below the pressure of the safety injection tanks.  
This initial surge of water into the RCS provides the initial cooling mechanism 
during large RCS pipe ruptures.  

The limits on safety injection tank volume, boron concentration, and 
pressure ensure that the safety injection tanks will adequately perform their 
function in the event of a LOCA in NODE 1, 2, 3, or 4.  

A minimum of 25% narrow range corresponding to 1790 cubic feet and a 
maximum of 75% narrow range corresponding to 1927 cubic feet of borated water 
are used in the safety analysis as the volume in the SITs. To allow for 
instrument accuracy, 28% narrow range corresponding to 1802 cubic feet and 72% 
narrow range corresponding to 1914 cubic feet, are specified in the Technical 
Specification.  

A minimum of 593 psig and a maximum pressure of 632 psig are used in the 
safety analysis. To allow for instrument accuracy 600 psig minimum and 625 psig 
maximum are specified in the Technical Specification.  

A boron concentration of 2000 ppm minimum and 4400 ppm maximum are used 
in the safety analysis. The Technical Specification lower limit of 2300 ppm 
in the SIT assures that the backleakage from RCS will not dilute the SITs 
below the 2000 ppm limit assumed in the safety analysis prior to the time when 
draining of the SIT is necessary 

The SIT isolation valves are not single failure proof; therefore, whenever 
the valves are open power shall be removed from these valves and the switch 
keylocked open. These precautions ensure that the SITs are available during a 
Limiting Fault.  

The SIT nitrogen vent valves are not single failure proof against 
depressurizing the SITs by spurious opening. Therefore, power to the valves 
is removed while they are closed to ensure the safety analysis assumption of 
four pressurized SITs.  

All of the SIT nitrogen vent valves are required to be operable so that, 
given a single failure, all four SITs may still be vented during post-LOCA 
long-term cooling. Venting the SITs provides for SIT depressurization 
capability which ensures the timely establishment of shutdown cooling entry 
conditions as assumed by the safety analysis for small break LOCAs.  

The limits for operation with a safety injection tank inoperable for any 
reason except an isolation valve closed minimizes the time exposure of the 
plant to a LOCA event occurring concurrent with failure of an additional 
safety injection tank which may result in unacceptable peak cladding tempera
tures. If a closed Isolation valve cannot be immediately opened, the full 
capability of one safety injection tank is not available and prompt action is 
required to place the reactor in a MODE where this capability is not required.  

For MODES 3 and 4 operation with pressurizer pressure less than 1837 psia
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EMERGENCY CORE COOLINb SYSTEMS (ECCS) 

BASES 

SAFETY INJECTION TANKS (Continued) 

the Technical Specifications require a minimum of 57% wide range corresponding 

to 1361 cubic feet and a maximum of 75% narrow range corresponding to 1927 

cubic feet of borated water per tank, when three safety injection tanks are 

operable and a minimum of 36% wide range corresponding to 908 cubic feet and a 

maximum of 75% narrow range corresponding to 1927 cubic feet per tank, when 

four safety injection tanks are operable at a minimum pressure of 235 psig and 

a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60% wide 

range instrument corresponding to 1415 cubic feet, and 72% narrow range 

instrument corresponding to 1914 cubic feet, when three safety injection tanks 

are operable, and 39% wide range instrument corresponding to 962 cubic feet, 

and 72% narrow range instrument corresponding to 1914 cubic feet, when four 

SITs are operable, are specified in the Technical Specifications. To allow for 

instrument inaccuracy 254 psig is specified in the Technical Specifications.  

The instrumentation vs. volume correlation for the SITs is as follows: 

Volume Narrow Range Wide Range 

962 ft 3  <0% 39% 
1415 ft 3  <0% 60% 
1802 ft 3  28% 78% 
1914 ft 3  72% 83% 

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS 

The OPERABILITY of two separate and independent ECCS subsystems with the 

indicated RCS pressure greater than or equal to 1837 psia, or with the 

indicated RCS cold leg temperature greater than or equal to 485 degrees F 

ensures that sufficient emergency core cooling capability will be available in 

the event of a LOCA assuming the loss of one subsystem through any single 
failure consideration. These indicated values include allowances for 

uncertainties. Either subsystem operating in conjunction with the safety 

injection tanks is capable of supplying sufficient core cooling to limit the 

peak cladding temperatures within acceptable limits for all postulated break 

sizes ranging from the double-ended break of the largest RCS cold leg pipe 

downward. In addition, each ECCS subsystem provides long-term core cooling 

capability in the recirculation mode during the accident recovery period.  

The Mode 3 safety analysis credits one HPSI pump to provide negative 

reactivity insertion to protect the core and RCS following a steam line break 

when RCS cold leg temperature is 485 degrees F or greater. Requiring two 

operable ECCS subsystems in the situation will ensure one HPSI pump is 
available assuming single failure of the other HPSI pump.  

With the RCS cold leg temperature below 485 degrees F, one OPERABLE ECCS 

subsystem is acceptable without single failure consideration on the basis of 

the stable reactivity condition of the reactor and the limited core cooling 
requirements.  

Anhydrous TSP is stored in baskets in containment that allow the TSP to 

dissolve into containment sump water following a large break LOCA. Once 

dissolved in the containment sump water, the TSP will increase the water pH to 

greater than or equal to 7. Maintaining the pH at greater than or equal to 7 

prevents a significant fraction of dissolved iodine from converting to a 

volatile form and minimizes the potential of stress corrosion cracking of 

austenitic stainless steel components in containment following a LOCA.
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EMERGENCY CORE COOLING SYSTEMS

BASES 

ECCS SUBSYSTEMS (Continued) 

The surveillance requirements provided to ensure OPERABILITY of each 
component ensure that at a minimum, the assumptions used in the safety analyses 
are met and that subsystem OPERABILITY is maintained. Surveillance require
ments 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. In specification 4.5.2.h, 
the specified flows include instrumentation uncertainties. The requirement to 
dissolve a representative sample of TSP in a sample of borated water provides 
assurance that the stored TSP will dissolve in borated water at the postulated 
post-LOCA temperatures.  

The term "minimum bypass recirculation flow," as used in Specification 
4.5.2e.3. and 4.5.2f., refers to that flow directed back to the RWT from the 
ECCS pumps for pump protection. Testing of the ECCS pumps under the condition 
of minimum bypass recirculation flow in Specification 4.5.2f. verifies that the 
performance of the ECCS pumps supports the safety analysis minimum RCS pressure 
assumption at zero delivery to the RCS.  

3/4.5.4 REFUELING WATER TANK 

The OPERABILITY of the refueling water tank (RWT) 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 RWT minimum volume and 
boron concentration ensure that (1) sufficient water plus 10% margin is avail
able to permit 20 minutes of engineered safety features pump operation, and 
(2) the reactor will remain subcritical in the cold condition following mixing 
of the RWT and the RCS water volumes with all control rods inserted except for 
the most reactive control assembly. These assumptions are consistent with the 
LOCA analyses.  

*The following test conditions, which apply during flow balance tests, ensure 

that the ECCS subsystems are adequately tested.  

1. The pressurizer pressure is at atmospheric pressure.  
2. The miniflow bypass recirculation lines are aligned for injection.  
3. For LPSI system, (add/subtract) 6.4 gpm (to/from) the 4800 gpm 

requirement for every foot by which the difference of RWT water 
level above the RWT RAS setpoint level (exceeds/is less than) the 
difference of RCS water level above the cold leg centerline.
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EMERGENCY CORE COOLING SYSTEMS 

BASES 

REFUELING WATER TANK (Continued) 

The contained water volume limit includes an allowance for water not 
usable because of tank discharge line location or other physical 
characteristics.  

The limits on contained water volume and boron concentration of the WT 
also ensure a pH value of between 7.0 and 8.5 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 limit on the RWT solution temperature ensures that the assumptions 
used in the LOCA analyses remain valid.
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UNITED STATES 

0# NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 205550001 

ARIZONA PUBLIC SERVICE COMPANY, ET AL.  

DOCKET NO, STN 50-530 

PALO VERDE NUCLEAR GENERATING STATION, UNIT NO. 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 8 2 

License No. NPF-74 

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

A. The application for amendment by the Arizona Public Service 
Company (APS or the licensee) on behalf of itself and the Salt 
River Project Agricultural Improvement and Power District, El Paso 
Electric Company, Southern California Edison Company, Public 
Service Company of New Mexico, Los Angeles Department of Water and 
Power, and Southern California Public Power Authority dated 
June 28, 1996, complies with the standards and requirements of the 
Atomic Energy Act of 1954, as amended (the Act) and the 
Commission's 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.  

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-74 is hereby 
amended to read as follows:
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 82 , and the Environmental Protection Plan 
contained in Appendix B, are hereby incorporated into this 
license. APS shall operate the facility in accordance with the 
Technical Specifications and the Environmental Protection Plan, 
except where otherwise stated in specific license conditions.  

3. This license amendment is effective as of its date of issuance to be 
implemented within 45 days of the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Ja Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Attachment: Changes to the Technical 
Specifications

December 10, 1996

I-

Date of Issuance:



ATTACHMENT TO LICENSE AMENDMENT 

AMENDMENT NO. 82 TO FACILITY OPERATING LICENSE NO. NPF-74 

DOCKET NO. STN 50-530 

Replace the following pages of the Appendix A Technical Specifications with 
the enclosed pages. The revised pages are identified by amendment number and 
contain marginal lines indicating the areas of change. The corresponding 
overleaf pages are also provided to maintain document completeness.  

REMOVE INSERT 

3/4 5-5 3/4 5-5 
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EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued) 

1. A visual inspection of the containment sump and verifying that 

the subsystem suction inlets are not restricted by debris and 

that the sump components (trash racks, screens, etc.) show no 

evidence of structural distress or corrosion.  

2. Verifying that a minimum total of 524 cubic feet of solid 

granular anhydrous trisodium phosphate (TSP) is contained 

within the TSP storage baskets.  

3. Verifying that when a representative sample of 3.5 ± 0.005 

grams of anhydrous TSP (corrected for moisture content) from a 

TSP storage basket is submerged, without agitation, in 1.0 ± 

0.005 liter of 2.5 wt% boric acid solution (nominally 4400 ppm 

boron) at 135 ± 90F, the pH of the solution as measured at 77 ± 

90F is raised to greater than or equal to 7 within 4 hours.  

e. At least once per 18 months, during shutdown, by: 

1. Verifying that each automatic valve in the flow path actuates 

to its correct position on (SIAS and RAS) test signal(s).  

2. Verifying that each of the following pumps start automatically 

upon receipt of a safety injection actuation test signal: 

a. High pressure safety injection pump.  

b. Low pressure safety injection pump.  

3. Verifying that on a recirculation actuation test signal, the 

containment sump isolation valves open, the HPSI, LPSI and 

CS pump minimum bypass recirculation flow line isolation valves 

and combined SI mini-flow valve close, and the LPSI pumps stop.  

4. Conducting an inspection of all ECCS piping outside of contain

ment, which is in contact with recirculation sump inventory 

during LOCA conditions, and verifying that the total measured 

leakage from piping and components is less than 1 gpm when 

pressurized to at least 40 psig.  

f. By verifying that each of the following pumps develops the indicated 

differential pressure at or greater than their respective minimum 

allowable recirculation flow when tested pursuant to Specification 
4.0.5: 

1. High pressure safety injection pump greater than or equal to 

1761 psid.  

2. Low pressure safety injection pump greater than or equal to 

165 psid.

Amendment No. ;9,82
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EMERGENCY CORE COOLING SYSTEMS 

SURVEILLANCE REQUIREMENTS (Continued)

g. By verifying the correct position of each electrical and/or mechanical 
position stop for the following ECCS throttle valves: 

1. Within 4 hours following completion of each valve stroking 
operation or maintenance on the valve when the ECCS subsystems 
are required to be OPERABLE.  

2. At least once per 18 months.

Not Lou Intection Valve Numer

1.  
2.  
3.  
4.

SIB-UV 615, SIA-HV 306 
SIB-UV 625, SIB-HV 307 
SIA-UV 635 
SIA-UV 645

1.  
2.

h. By performing a flow balance test, 
completion of modifications to the 
subsystem flow characteristics and

SIC-HV 321 
SID-HV 331

during shutdown, following 
ECCS subsystems that alter the 
verifying the following flow rates:

HPSI System - Single Pump 

The sum of the injection line flow rates, excluding the highest 
flow rate, is greater than or equal to 816 gpm.  

LPSI System - Single Pump 

1. Injection Loop 1, total flow equal to 4800 1 200 gpm
2. Injection 

the other 
other.

Legs 2A and 13 when tested individually, with 
leg isolated, shall be within 200 gpM of each

3. Injection Loop 2, total flow equal to 4800 t 200 pm
4. Injection 

other leg
Legs 2A and 23 when tested individually, with the 
isolated, shall be within 200 gpm of each other.

Simultaneous Hot Leg and Cold Leg Iniection - Single Pump 

1. The hot leg flowrate is greater than or equal to 525 gpe; 

2. The sum of the cold leg flowrates is greater than or equal to 
525 pgm; and 

3. The total pump flowrate does not exceed 1200 gpm.

PALO VERDE - UNIT 3 AMENDMENT NO. 19
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3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

BASES 

3/4.5.1 SAFETY INJECTION TANKS 

The OPERABILITY of each of the Safety Injection System (SIS) safety 
injection tanks ensures that a sufficient volume of borated water will be 

immediately forced into the reactor core through each of the cold legs in the 

event the RCS pressure falls below the pressure of the safety injection tanks.  
This initial surge of water into the RCS provides the initial cooling mechanism 
during large RCS pipe ruptures.  

The limits on safety injection tank volume, boron concentration, and 
pressure ensure that the safety injection tanks will adequately perform their 
function in the event of a LOCA in MODE 1, 2, 3, or 4.  

A minimum of 25% narrow range corresponding to 1790 cubic feet and a 
maximum of 75% narrow range corresponding to 1927 cubic feet of borated water 
are used in the safety analysis as the volume in the SITs. To allow for 
instrument accuracy, 28% narrow range corresponding to 1802 cubic feet and 72% 
narrow range corresponding to 1914 cubic feet, are specified in the Technical 
Specification.  

A minimum of 593 psig and a maximum pressure of 632 psig are usta in the 
safety analysis. To allow for instrument accuracy, 600 psig minimum, and 
625 psig maximum are specified in the Technical Specification.  

A boron concentration of 2000 ppm minimum and 4400 ppm maximum are used 
in the safety analysis. The Technical Specification lower limit of 2300 ppm 
in the SIT assures that the backleakage from RCS will not dilute the SITs below 
the 2000 ppm limit assumed in the safety analysis prior to the time when drain
ing of the SIT is necessary.  

The SIT isolation valves are not single failure proof; therefore, whenever 
the valves are open power shall be removed from these valves and the switch 
keylocked open. These precautions ensure that the SITs are available during a 
Limiting Fault. , 

The SIT nitrogen vent valves are not single failure proof against 
depressurizing the SITs by spurious opening. Therefore, power to the valves 
is removed while they are closed to ensure the safety analysis assumption of 
four pressurized SITs.  

All of the SIT nitrogen vent valves are required to be operable so that, 
given a single failure, all four SITs may still be vented during post-LOCA 
long-term cooling. Venting the SITs provides for SIT depressurization 
capability which ensures the timely establishment of shutdown cooling entry 
conditions as assumed by the safety analysis for small break LOCAs.  

The limits for operation with a safety injection tank inoperable for any 
reason except an isolation valve closed minimizes the time exposure of the 
plant to a LOCA event occurring concurrent with failure of an additional 
safety injection tank which may result in unacceptable peak cladding tempera
tures. If a closed isolation valve cannot be immediately opened, the full 
capability of one safety injection tank is not available and prompt action is 
required to place the reactor in a MODE where this capability is not required.  

For MODES 3 and 4 operation with pressurizer pressure less than 1837 psia 
the Technical Specifications require a minimum of 57% wide range corresponding

PALO VERDE - UNIT 3
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EMERGENCY CORE COOLINu-jYSTEMS (ECCS) 

BASES 

SAFETY INJECTION TANKS (Continued) 
to 1361 cubic feet and a maximum of 75% narrow range corresponding to 1927 
cubic feet of borated water per tank, when three safety injection tanks are 
operable and a minimum of 36% wide range corresponding to 908 cubic feet and a 
maximum of 75% narrow range corresponding to 1927 cubic feet per tank, when 
four safety injection tanks are operable at a minimum pressure of 235 psig and 
a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60% wide 
range instrument corresponding to 1415 cubic feet, and 72% narrow range 
instrument corresponding to 1914 cubic feet, when three safety injection tanks 
are operable, and 39% wide range instrument corresponding to 962 cubic feet, 
and 72% narrow range instrument corresponding to 1914 cubic feet, when four 
SITs are operable, are specified in the Technical Specifications. To allow for 
instrument inaccuracy 254 psig is specified in the Technical Specifications.  

The instrumentation vs. volume correlation for the SITs is as follows: 
Volume Narrow Range Wide Range 

962 ft 3  <0% 39% 
1415 ft 3  <0% 60% 
1802 ft 3  28% 78% 
1914 ft 3  72% 83% 

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS 
The OPERABILITY of two separate and independent ECCS subsystems with the 

indicated RCS pressure greater than or equal to 1837 psia, or with the 
indicated RCS cold leg temperature greater than or equal to 485 degrees F 
ensures that sufficient emergency core cooling capability will be available in 
the event of a LOCA assuming the loss of one subsystem through any single 
failure consideration. These indicated values include allowances for 
uncertainties. Either subsystem operating in conjunction with the safety 
injection tanks is capable of supplying sufficient core cooling to limit the 
peak cladding temperatures within acceptable limits for all postulated break 
sizes ranging from the double-ended break of the largest RCS cold leg pipe 
downward. In addition, each ECCS subsystem provides long-term core cooling 
capability in the recirculation mode during the accident recovery period.  

The Mode 3 safety analysis credits one HPSI pump to provide negative 
reactivity insertion to protect the core and RCS following a steam line break 
when RCS cold leg temperature is 485 degrees F or greater. Requiring two 
operable ECCS subsystems in the situation will ensure one HPSI pump is 
available assuming single failure of the other HPSI pump.  

With the RCS cold leg temperature below 485 degrees F, one OPERABLE ECCS 
subsystem is acceptable without single failure consideration on the basis of 
the stable reactivity condition of the reactor and the limited core cooling 
requirements.  

Anhydrous TSP is stored in baskets in containment that allow the TSP to 
dissolve into containment sump water following a large break LOCA. Once 
dissolved in the containment sump water, the TSP will increase the water pH to 
greater than or equal to 7. Maintaining the pH at greater than or equal to 7 
prevents a significant fraction of dissolved iodine from converting to a 
volatile form and minimizes the potential of stress corrosion cracking of 
austenitic stainless steem components in containment following a LOCA.

Amendment No. 78&-,9,82PALO VERDE - UNIT 3 B 3/4 5-2



EMERGENCY CORE COOLING SYSTEMS

BASES 

ECCS SUBSYSTEMS (Continued) 

The surveillance requirements provided to ensure OPERABILITY of each 
component ensure that at a minimum, the assumptions used in the safety analyses 
are met and that subsystem OPERABILITY is maintained. Surveillance require

ments 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. In specification 4.5.2.h, 
the specified flows include instrumentation uncertainties. The requirement to 

dissolve a representative sample of TSP in a sample of borated water provides 
assurance that the stored TSP will dissolve in borated water at the postulated 
post-LOCA temperatures.  

The term "minimum bypass recirculation flow," as used in Specification 

4.5.2e.3. and 4.5.2f., refers to that flow directed back to the RWT from the 
ECCS pumps for pump protection. Testing of the ECCS pumps under the condition 
of minimum bypass recirculation flow in Specification 4.5.2f. verifies that the 

performance of the ECCS pumps supports the safety analysis minimum RCS pressure 
assumption at zero delivery to the RCS.  

3/4.5.4 REFUELING WATER TANK 

The OPERABILITY of the refueling water tank (RWT) 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 RWT minimum volume and 
boron concentration ensure that (1) sufficient water plus 10% margin is avail
able to permit 20 minutes of engineered safety features pump operation, and 
(2) the reactor will remain subcritical in the cold condition following mixing 
of the RWT and the RCS water volumes with all control rods inserted except for 
the most reactive control assembly. These assumptions are consistent with the 
LOCA analyses.  

*The following test conditions, which apply during flow balance tests, ensure 

that the ECCS subsystems are adequately tested.  

1. The pressurizer pressure is at atmospheric pressure.  
2. The miniflow bypass recirculation lines are aligned for injection.  
3. For LPSI system, (add/subtract) 6.4 gpm (to/from) the 4800 gpm 

requirement for every foot by which the difference of RWT water 
level above the RWT RAS setpoint level (exceeds/is less than) the 
difference of RCS water level above the cold leg centerline.

Amendment No. 49,82
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EMERGENCY CORE COOLING SYSTEMS

BASES

REFUELING WATER TANK (Continued)

The contained water volume limit includes an allowance for water not 
usable because of tank discharge line location or other physical 
characteristics.  

The limits on contained water volume and boron concentration of the RWT 
also ensure a pH value of between 7.0 and 8.5 for the solution recir
culated 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 limit on the RWT 
used in the LOCA analyses

solution temperature ensures that the assumptions 
remain valid.

PALO VERDE - UNIT 3
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-O00I 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 110 TO FACILITY OPERATING LICENSE NO. NPF-41.  

AMENDMENT NO. 102 TO FACILITY OPERATING LICENSE NO. NPF-51, 

AND AMENDMENT NO. 82 TO FACILITY OPERATING LICENSE NO. NPF-74 

ARIZONA PUBLIC SERVICE COMPANY, ET AL.  

PALO VERDE NUCLEAR GENERATING STATION, UNIT NOS. 1. 2. AND 3 

DOCKET NOS. STN 50-528, STN 50-529, AND STN 50-530 

1.0 INTRODUCTION 

By application dated June 28, 1996, the Arizona Public Service Company (APS or 
the licensee) requested changes to the Technical Specifications (Appendix A to 
Facility Operating License Nos. NPF-41, NPF-51, and NPF-74, respectively) for 
the Palo Verde Nuclear Generating Station, Units 1, 2, and 3. The Arizona 
Public Service Company submitted this request on behalf of itself, the Salt 
River Project Agricultural Improvement and Power District, Southern California 
Edison Company, El Paso Electric Company, Public Service Company of New 
Mexico, Los Angeles Department of Water and Power, and Southern California 
Public Power Authority. The proposed changes would modify the technical 
specifications (TS) to increase the minimum required amount of anhydrous 
trisodium phosphate (TSP) in the containment baskets. In Surveillance 
Requirement (SR) 4.5.2.d.2 the amount of TSP used to control pH of the sump 
water after a postulated large break loss-of-coolant accident (LOCA) was 
increased from the previously specified value. In SR 4.5.2.d.3 the test 
procedure for determining the rate of dissolution of TSP was modified.  

2.0 EVALUATION 

In order to control pH in the sump water after a postulate large break LOCA, 
the Palo Verde plants are required to store a predetermined amount of TSP in 
baskets located in the containment sump. After a postulated accident, the 
stored TSP will dissolve in the accumulated water and keep its pH equal to or 
higher than seven. Current SR 4.5.2.d.2 requires the licensee to verify that 
a minimum of 22,450 pounds (464 ft 3) of anhydrous TSP is stored in the 
baskets. This amount of TSP, when dissolved in sump water, will produce a 
solution containing 3.1 grams of TSP/liter of water. Recently, the licensee 
found that this concentration of TSP is not sufficient to maintain pH at the 
required levels. The licensee recalculated the amount of TSP required, and 
determined that the minimum required amount of TSP is 25,325 pounds (524 ft 3 ) 
which, when dissolved, will produce a concentration of 3.5 grams of TSP/liter.  
This concentration of TSP is sufficient to maintain pH above seven, assuming a 
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This concentration of TSP is sufficient to maintain pH above seven, assuming a 
maximum concentration of boron in the sump water of 4400 ppm. The staff 
evaluated the licensee's results and performed independent calculations. The 
staff found the licensee's values to be adequate. The licenjee stated in its 
application that although the current TS specify only 464 ft of TSP, their 
surveillance testing determined that they maintain TSP stored in the 
containment sump baskets in excess of 550 ft 3 through administrative controls.  
The plant, therefore, has maintained the capability to properly control post
accident pH of sump water.  

The licensee revised SR 4.5.2.d.3 which specified the procedure for verifying 
the dissolution rate of TSP. The new procedure is more representative of the 
actual post-accident conditions at which dissolution of TSP takes place. The 
licensee changed the relative quantities of TSP and water used in the test 
from one pound of TSP and one gallon of water, to one gram of TSP and one 
liter of water. Also, the temperature of water used in the test was changed 
from 77±9gF to 139±90 F, which is a more representative value for the post
accident sump water. The staff's review concluded that this test procedure is 
more indicative of actual postulated post-accident conditions, and the 
modification is therefore acceptable.  

3.0 STATE CONSULTATION 

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

4.0 ENVIRONMENTAL CONSIDERATION 

The amendments change surveillance requirements. The NRC 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 public comment on such finding (61 FR 
47962). 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.  

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 amendments will not be inimical to the common 
defense and security or to the health and safety of the public.  
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