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*ý A E ( UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 20555-0001

June 7, 1994 

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

Mr. William F. Conway 
Executive Vice President, Nuclear 
Arizona Public Service Company 
Post Office Box 53999 
Phoenix, Arizona 85072-3999 

Dear Mr. Conway: 

SUBJECT: ISSUANCE OF AMENDMENTS FOR THE PALO VERDE NUCLEAR GENERATING STATION 
UNIT NO. 1 (TAC NO. M88599), UNIT NO. 2 (TAC NO. M88600), AND UNIT 
NO. 3 (TAC NO. M88601) 

The Commission has issued the enclosed Amendment No. 77 to Facility Operating 
License No. NPF-41, Amendment No. 63 to Facility Operating License No. NPF-51, 
and Amendment No. 49 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 (TS) in response 
to your application dated February 18, 1994, as supplemented by letter dated 
May 16, 1994.  

The proposed amendments allow a reduced minimum temperature of 545 0 F for 
criticality for all three Units. Additionally, the minimum cold leg 
temperature for core power levels between 90% and 100% has been changed to 
5520F for Units 1 and 3, (which is a reduction of 10OF from the previous TS 
requirement). These TS changes permit reactor operation at full power with a 
lower reactor coolant temperature to minimize potential steam generator tube 
degradation. The cold leg temperature reduction at power levels above 90% was 
not requested for Unit 2 due to continuing analysis arising from steam 
generator tube plugging in that unit.
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Mr. William F. Conway

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

Sincerely, 

ORIGINAL SIGNED BY: 

Brian E. Holian, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 77 to NPF-41 
2. Amendment No. 63 to NPF-51 
3. Amendment No. 49 to NPF-74 
4. Safety Evaluation 

cc w/enclosures: 
See next page
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Mr. William F. Conway

A copy of the related Safety Evaluation is also enclosed.  
issuance will be included in the Commission's next regular 
Register notice.

A notice of 
biweekly Federal

Sincerely, 

ORIGINAL SIGNED BY: 

Brian E. Holian, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 77 to NPF-41 
2. Amendment No. 63 to NPF-51 
3. Amendment No. 49 to NPF-74 
4. Safety Evaluation 

cc w/enclosures: 
See next page
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Mr. William F. Conway

A copy of the related Safety Evaluation is also enclosed. A notice of 
issuance will be included in the Commission's next regular biweekly Federal 
Reuister notice.  

Sincerely, 

Brian E. Holian, Senior Project Manager 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 77 to NPF-41 
2. Amendment No. 63 to NPF-51 
3. Amendment No. 49 to NPF-74 
4. Safety Evaluation 

cc w/enclosures: 
See next page
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Mr. William F. Conway 
Arizona Public Service Company 

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

T. E. Oubre, Esq.  
Southern California Edison Company 
P. 0. Box 800 
Rosemead, California 91770 

Senior Resident Inspector 
Palo Verde Nuclear Generating Station 
5951 S. Wintersburg Road 
Tonopah, Arizona 85354-7537 

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

Mr. Charles B. Brinkman, Manager 
Washington Nuclear Operations 
ABB Combustion Engineering Nuclear Power 
12300 Twinbrook Parkway, Suite 330 
Rockville, Maryland 20852 

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

Chairman 
Maricopa County 
111 South Third 
Phoenix, Arizona

Palo Verde 

Jack R. Newman, Esq.  
Newman & Holtzinger, P.C.  
1615 L Street, N.W., Suite 1000 
Washington, D.C. 20036 

Mr. Curtis Hoskins 
Executive Vice President and 

Chief Operating Officer 
Palo Verde Services 
2025 N. 3rd Street, Suite 220 
Phoenix, Arizona 85004 

Roy P. Lessey. Jr., Esq.  
Akin, Gump, Strauss, Hauer and Feld 
El Paso Electric Company 
1333 New Hampshire Avenue, Suite 400 
Washington, DC. 20036 

Ms. Angela K. Krainik, Manager 
Nuclear Licensing 
Arizona Public Service Company 
P. 0. Box 52034 
Phoenix, Arizona 85072-2034

Board of Supervisors 
Avenue 
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K =UNITED STATES 
l i- NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 20555-0001 

ARIZONA PUBLIC SERVICE COMPANY, ET AL.  

DOCKET NO. STN 50-528 

PALO VERDE NUCLEAR GENERATING STATION, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 77 
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 February 18, 1994, 
as supplemented by letter dated May 16, 1994, 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: 
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 77, 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 the date of issuance and must 
be fully implemented prior to startup from the next refueling outage.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Theodore R. Quay, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 7, 1994



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 77 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 vertical lines indicating the areas of change.

Remove Insert

3/4 1-5 
3/4 2-8 
B 3/4 1-Ia

3/4 1-5 
3/4 2-8 
B 3/4 1-1a



REACTIVITY CONTROL SYSTEMS 

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION 

3.1.1.4 The Reactor Coolant System lowest operating loop temperature (T,,) 
shall be greater than or equal to 545'F.

APPLICABILITY: MODES 1 and 2#.

ACTION: 

With a Reactor Coolant System operating loop temperature (T,) less than 
545"F, restore Twd to within its limit within 15 minutes or be in HOT STANDBY 
within the next 15 minutes.  

SURVEILLANCE REQUIREMENTS 

4.1.1.4 The Reactor Coolant System temperature (T.) shall be determined to 
be greater than or equal to 545"F: 

a. Within 15 minutes prior to achieving reactor criticality, and 

b. At least once per 30 minutes when the reactor is critical and the 
Reactor Coolant System T,, is less than 552"F.  

#With Ke, greater than or equal to 1.0.

AMENDMENT NO. -W -69- 77
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REACTIVITY CONTROL SYSTEMS 

3/4.1.2 BORATION SYSTEMS 

FLOW PATHS - SHUTDOWN

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall be 
OPERABLE: 

a. If only the spent fuel pool in Specification 3.1.2.5a. is OPERABLE, 
a flow path from the spent fuel pool via a gravity feed connection 
and a charging pump to the Reactor Coolant System.

b. If only the refueling 
OPERABLE, a flow path 
charging pump, a high 
sure safety injection

water tank in S4ecification 3.1.2.Sb. is 
from the refueling water tank via either a 
pressure safety injection pump, or a low pres
pump to the Reactor Coolant System.

APPLICABILITY: MODES 5 and 6.  

ACTION: 

With none of the above flow paths OPERABLE, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated 
OPERABLE at least once per 31 days by verifying that each valve (manual, 
power-operated, or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.

PALO VERDE - UNIT I 3/4 1-6 AMENDMENT NO. 69



POWER DISTRIBUTION LIMITS 

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION 

3.2.6 The reactor coolant cold leg temperature (T c) shall be within the Area 

of Acceptable Operation shown in Figure 3.2-1.  

APPLICABILITY: MODE 1* and 2*#.  

ACTION: 

With the reactor coolant cold leg temperature exceeding its limit, restore the 

temperature to within its limit within 2 hours or be in HOT STANDBY within 
the next 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.6 The reactor coolant cold leg temperature shall be determined to be 

within its limit at least once per 12 hours.  

*See Special Test Exception 3.10.4.  

#With Keff greater than or equal to 1

AMENDMENT NO. 17, 69 1
PALO VERDE - UNIT 1
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REACTOR COOLANT COLD LEG TEMPERATURE vs. CORE POWER LEVEL
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3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN AND K•I 

The function of SHUTDOWN MARGIN is to ensure that the reactor remains 
subcritical following a design basis accident or anticipated operational 
occurrence. The function of KNI is to maintain sufficient subcriticality to 
preclude inadvertent criticality following ejection of a single control 
element assembly (CEA). During operation in MODES I and 2, with k,, greater 
than or equal to 1.0, the transient insertion limits of Specification 3.1.3.6 
ensure that sufficient SHUTDOWN MARGIN is available.  

SHUTDOWN MARGIN is the amount by which the core is subcritical, or would 
be subcritical immediately following a reactor trip, considering a single 
malfunction resulting in the highest worth CEA failing to insert. KN.1 is a 
measure of the core's reactivity, considering a single malfunction resulting 
in the highest worth inserted CEA being ejected.  

SHUTDOWN MARGIN requirements vary throughout the core life as a function 
of fuel depletion and reactor coolant system (RCS) cold leg temperature 
(Tcl). The most restrictive condition occurs at EOL, with T,, at no-load 

operating temperature, and is associated with a postulated steam line break 
accident and the resulting uncontrolled RCS cooldown. In the analysis of this 
accident, the specified SHUTDOWN MARGIN is required to control the reactivity 
transient and ensure that the fuel performance and offsite dose criteria are 
satisfied. As (initial) Tad decreases, the potential RCS cooldown and the 
resulting reactivity transient are less severe and, therefore, the required 
SHUTDOWN MARGIN also decreases. Below TI of about 210"F, the inadvertent 
deboration event becomes limiting with respect to the SHUTDOWN MARGIN require
ments. Below 210"F, the specified SHUTDOWN MARGIN ensures that sufficient 
time for operator actions exists between the initial indication of the 
deboration and the total loss of shutdown margin. Accordingly, with at least 
one CEA partially or fully withdrawn, the SHUTDOWN MARGIN requirements are 
based upon these limiting conditions.  

Additional events considered in establishing requirements on SHUTDOWN 
MARGIN that are not limiting with respect to the Specification limits are 
single CEA withdrawal and startup of an inactive reactor coolant pump.  

KKNI requirements vary with the amount of positive reactivity that would be 
introduced assuming the CEA with the highest inserted worth ejects from the 
core. In the analysis of the CEA ejection event, the KNI requirement ensures 
that the radially averaged enthalpy acceptance criterion is satisfied, 
considering power redistribution effects. Above T,,d of 500OF, Doppler 
reactivity feedback is sufficient to preclude the need for a specific KNI 

requirement. With all CEAs fully inserted, KN1 and SHUTDOWN MARGIN requirements 
are equivalent in terms of minimum acceptable core boron concentration.

PALO VERDE - UNIT I AMENDMENT NO. 23B 3/4 1-1



REACTIVITY CONTROL SYSTEMS

BASES 

SHUTDOWN MARGIN AND K•. (continued) 

Other technical specifications that reference the Specifications on SHUT
DOWN MARGIN or KN1 are: 3/4.1.2, BORATION SYSTEMS, 3/4.1.3, MOVABLE CONTROL 
ASSEMBLIES, 3/4.9.1, REFUELING OPERATIONS-BORON CONCENTRATION, 3/4.10.1, 
SHUTDOWN MARGIN AND KN1 - CEA WORTH TESTS, and 314.10.g, SHUTDOWN MARGIN 
AND KN1 - CEDMS TESTING.  

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT (MT"C) 

The limitations on moderator temperature coefficient (MTC) are provided to 
ensure that the assumptions used in the accident and transient analysis remain 
valid through each fuel cycle. The surveillance requirements for measurement 
of the MTC during each fuel cycle are adequate to confirm the MTC value since 
this coefficient changes slowly due principally to the reduction in RCS boron 
concentration associated with fuel burnup. The confirmation that the measured 
MTC value is within its limit provides assurances that the coefficient will be 
maintained within acceptable values throughout each fuel cycle.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical with 
the Reactor Coolant System cold leg temperature less than 545"F. This limita
tion is required to ensure (1) the moderator temperature coefficient is within 
its analyzed temperature range, (2) the protective instrumentation is within 
its normal operating range, (3) a minimum temperature is provided for Special 
Test Exception 3/4.10.4, and (4) the reactor vessel is above its minimum RTNDT 

temperature.

PALO VERDE - UNIT 1 B 3/4 1-1a AMENDMENT NO. -233-77



UNITED STATES 
-iy NUCLEAR REGULATORY COMMISSION 
'C •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. 63 
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 February 18, 1994, 
as supplemented by letter dated May 16, 1994, 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 Part 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:
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(2) Technical Specifications and Environmental Protection Plan 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 63, 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 the date of issuance and must 
be fully implemented prior to startup from the next refueling outage.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Theodore R. Quay, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 7, 1994



MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION 

3.1.1.4 The Reactor Coolant System lowest operating loop temperature (Too) 
shall be greater than or equal to 545F.  

APPLICABILITY: MODES 1 and 2#.  

ACTION: 

With a Reactor Coolant System operating loop temperature (T"d) less than 
545F, restore Tcl to within its limit within 15 minutes or be in HOT 
STANDBY within the next 15 minutes.  

SURVEILLANCE REQUIREMENTS 

4.1.1.4 The Reactor Coolant System temperature (T..) shall be determined to 
be greater than or equal to 545'F: 

a. Within 15 minutes prior to achieving reactor criticality, and 

b. At least once per 30 minutes when the reactor is critical and the 
Reactor Coolant System Toou is less than 552'F.  

#With V,,, greater than or equal to 1.0.

AMENDMENT NO. -a% -63
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3/4.1.2 BORATION SY__7MS 

FLOW PATHS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall 
be OPERABLE: 

a. If only the spent fuel pool in Specification 3.1.2.5a. is OPERABLE, 
a flow path from the spent fuel pool via a gravity feed connection 
and a charging pump to the Reactor Coolant System.  

b. If only the refueling water tank in Specification 3.1.2.5b. is 
OPERABLE, a flow path from the refueling water tank via either a 
charging pump, a high pressure safety injection pump, or a low pres
sure safety injection pump to the Reactor Coolant System.  

APPLICABILITY: MODES 5 and 6.  

ACTION: 

With none of the above flow paths OPERABLE, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes.  

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated 
OPERABLE at least once per 31 days by verifying that each valve (manual, 
power-operated, or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.

AMENDMENT NO. 55 IPALO VERDE - UNIT 2 3/4 1-6



3/4.1 REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN and KN.1 

The function of SHUTDOWN MARGIN is to ensure that the reactor remains 
subcritical following a design basis accident or anticipated operational occur
rence. The function of KN.I is to maintain sufficient subcriticality to pre
clude inadvertent criticality following ejection of a single control element 
assembly (CEA). During operation in MODES 1 and 2, with kff greater than or 
equal to 1.0, the transient insertion limits of Specification 3.1.3.6 ensure 
that sufficient SHUTDOWN MARGIN is available.  

SHUTDOWN MARGIN is the amount by which the core is subcritical, or 
would be subcritical immediately following a reactor trip, considering a single 
malfunction resulting in the highest worth CEA failing to insert. KNI_ is a 
measure of the core's reactivity, considering a single malfunction resulting in 
the highest worth inserted CEA being ejected.  

SHUTDOWN MARGIN requirements vary throughout the core life as a func
tion of fuel depletion and reactor coolant system (RCS) cold leg temperature 
(Td). The most restrictive condition occurs at EOL, with T". at no-load 
operating temperature, and is associated with a postulated steam line break 
accident and the resulting uncontrolled RCS cooldown. In the analysis of this 
accident, the specified SHUTDOWN MARGIN is required to control the reactivity 
transient and ensure that the fuel performance and offsite dose criteria are 
satisfied. As (initial) Tcd decreases, the potential RCS cooldown and the 
resulting reactivity transient are less severe and, therefore, the required 
SHUTDOWN MARGIN also decreases. Below T,, of about 210F, the inadvertent 
deboration event becomes limiting with respect to the SHUTDOWN MARGIN require
ments. Below 210F, the specified SHUTDOWN MARGIN ensures that sufficient time 
for operator actions exists between the initial indication of the deboration 
and the total loss of shutdown margin. Accordingly, with at least one CEA 
partially or fully withdrawn, the SHUTDOWN MARGIN requirements are based upon 
these limiting conditions.  

Additional events considered in establishing requirements on SHUTDOWN 
MARGIN that are not limiting with respect to the Specification limits are 
single CEA withdrawal and startup of an inactive reactor coolant pump.  

KN1 requirements vary with the amount of positive reactivity that 
would be introduced assuming the CEA with the highest inserted worth ejects 
from the core. In the analysis of the CEA ejection event, the KNA requirement 
ensures that the radially averaged enthalpy acceptance criterion is satisfied, 
considering power redistribution effects. Above Tad of 500"F, Doppler 
reactivity feedback is sufficient to preclude the need for a specific KN.1 

requirement. With all CEAs fully inserted, KNI and SHUTDOWN MARGIN 
requirements are equivalent in terms of minimum acceptable core boron 
concentration.

PALO VERDE - UNIT 2 AMENDMENT NO. 13B 3/4 1-1



REACTIVITY CONTROL SYSTEMS

BASES 

SHUTDOWN MARGIN and KN.1 (continued) 

Other technical specifications that reference the Specifications on 
SHUTDOWN MARGIN or KN.1 are: 3/4.1.2, BORATION SYSTEMS, 3/4.1.3, MOVABLE 
CONTROL ASSEMBLIES, 3/4.9.1, REFUELING OPERATIONS-BORON CONCENTRATION, 
3/4.10.1, SHUTDOWN MARGIN AND KN1 - CEA WORTH TESTS, and 3/4.10.9, SHUTDOWN 
MARGIN AND KN.l - CEDMS TESTING.  

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT (MTC) 

The limitations on moderator temperature coefficient (MTC) are pro
vided to ensure that the assumptions used in the accident and the transient 
analysis remain valid through each fuel cycle. The surveillance requirements 
for measurement of the MTC during each fuel cycle are adequate to confirm the 
MTC value since this coefficient changes slowly due principally to the 
reduction in RCS boron concentration associated with fuel burnup. The 
confirmation that the measured MTC value is within its limit provides 
assurances that the coefficient will be maintained within acceptable values 
throughout each fuel cycle.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical 
with the Reactor Coolant System cold leg temperature less than 545F. This 
limitation is required to ensure (1) the moderator temperature coefficient is 
within its analyzed temperature range, (2) the protective instrumentation is 
within its normal operating range, (3) a minimum temperature is provided for 
Special Test Exception 3/4.10.4, and (4) the reactor vessel is above its 
minimum RTND temperature.

AMENDMENT NO.-I-3-63PALO VERDE - UNIT 2 B 3/4 1-1a



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 63 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 vertical lines indicating the areas of change.

Remove Insert
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B 3/4 1-1a

3/4 1-5 
B 3/4 1-1a



UNITED STATES 
7• NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 20555-0001 

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. 49 
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 February 18, 1994, 
as supplemented by letter dated May 16, 1994, 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. 49, 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 the date of issuance and must 
be fully implemented no later than 45 days from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Theodore R. Quay, Director 
Project Directorate IV-2 
Division of Reactor Projects III/IV 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 7, 1994



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 49 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 vertical lines indicating the areas of change.

Remove Insert
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MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION 

3.1.1.4 The Reactor Coolant System lowest operating loop temperature (T') 
shall be greater than or equal to 545"F.

APPLICABILITY: MODES I and 2#.

ACTION:

With a Reactor 
545"F, restore 
STANDBY within

Coolant System operating loop temperature (T.Id) less than 
T, to within its limit within 15 minutes or be in HOT 
the next 15 minutes.

SURVEILLANCE REQUIREMENTS 

4.1.1.4 The Reactor Coolant System temperature (Tr) shall be determined to 
be greater than or equal to 545"F: 

a. Within 15 minutes prior to achieving reactor criticality, and 

b. At least once per 30 minutes when the reactor is critical and the 
Reactor Coolant System Tw is less than 552F.  

#With Kff greater than or equal to 1.0.
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3/4.1.2 BORATION SYSTEMS

FLOW PATHS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall 
be OPERABLE: 

a. If only the spent fuel pool in Specification 3.1.2.5a. is OPERABLE, 
a flow path from the spent fuel pool via a gravity feed connection 
and a charging pump to the Reactor Coolant System.  

b. If only the refueling water tank in Specification 3.1.2.5b. is 
OPERABLE, a flow path from the refueling water tank via either a 
charging pump, a high pressure safety injection pump, or a low pres
sure safety injection pump to the Reactor Coolant System.  

APPLICABILITY: MODES 5 and 6.  

ACTION: 

With none of the above flow paths OPERABLE, suspend all operations involving 
CORE ALTERATIONS or positive reactivity changes.  

S-.j.VEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated 
OPERABLE at least once per 31 days by verifying that each valve (manual, 
power-operated, or automatic) in the flow path that is not locked, sealed, 
or otherwise secured in position, is in its correct position.
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POWER DISTRIBUTION LIMITS 

3/4.2.6 REACTOR COOLANT COLD LEG TEMPERATURE

LIMITING CONDITION FOR OPERATION 

3.2.6 The reactor coolant cold leg temperature (T c) shall be within the Area 
of Acceptable Operation shown in Figure 3.2-1.  

APPLICABILITY: MODES 1* and 24#.  

ACTION: 

With the reactor coolant cold leg temperature exceeding its limit, restore the 
temperature to within its limit within 2 hours or be in HOT STANDBY within 
the next 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.2.6 The reactor coolant cold leg temperature shall be determined to be 
within its limit at least once per 12 hours.  

*See Special Test Exception 3.10.4.  

#With Keff greater than or equal to 1
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REACTOR COOLANT COLD LEG TEMPERATURE vs. CORE POWER LEVEL
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES 

3/4.1.1 BORATION CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN and KN.1 

The function of SHUTDOWN MARGIN is to ensure that the reactor remains 
subcritical following a design basis accident or anticipated operational occur
rence. The function of KN. is to maintain sufficient subcriticality to pre
clude inadvertent criticality following ejection of a single control element 
assembly (CEA). During operation in MODES 1 and 2, with k, greater than or 
equal to 1.0, the transient insertion limits of Specification 3.1.3.6 ensure 
that sufficient SHUTDOWN MARGIN is available.  

SHUTDOWN MARGIN is the amount by which the core is subcritical, or 
would be subcritical immediately following a reactor trip, considering a single 
malfunction resulting in the highest worth CEA failing to insert. KN.l is a 
measure of the core's reactivity, considering a single malfunction resulting in 
the highest worth inserted CEA being ejected.  

SHUTDOWN MARGIN requirements vary throughout the core life as a func
tion of fuel depletion and reactor coolant system (RCS) cold leg temperature 
(T.,J). The most restrictive condition occurs at EOL, with T., at no-load 
operating temperature, and is associated with a postulated steam line break 
accident and the resulting uncontrolled RCS cooldown. In the analysis of this 
accident, the specified SHUTDOWN MARGIN is required to control the reactivity 
transient and ensure that the fuel performance and offsite dose criteria are 
satisfied. As (initial) TId decreases, the potential RCS cooldown and the 
resulting reactivity transient are less severe and, therefore, the required 
SHUTDOWN MARGIN also decreases. Below TCd of about 210F, the inadvertent 
deboration event becomes limiting with respect to the SHUTDOWN MARGIN require
ments. Below 210"F, the specified SHUTDOWN MARGIN ensures that sufficient time 
for operator actions exists between the initial indication of the deboration 
and the total loss of shutdown margin. Accordingly, with at least one CEA 
partially or fully withdrawn, the SHUTDOWN MARGIN requirements are based upon 
these limiting conditions.  

Additional events considered in establishing requirements on SHUTDOWN 
MARGIN that are not limiting with respect to the Specification limits are 
single CEA withdrawal and startup of an inactive reactor coolant pump.  

KN., requirements vary with the amount of positive reactivity that 
would be introduced assuming the CEA with the highest inserted worth ejects 
from the core. In the analysis of the CEA ejection event, the K, requirement 
ensures that the radially averaged enthalpy acceptance criterion is satisfied, 
considering power redistribution effects. Above T, of 500F, Doppler 
reactivity feedback is sufficient to preclude the need for a specific KI(• 

requirement. With all CEAs fully inserted, KI( and SHUTDOWN MARGIN 
requirements are equivalent in terms of minimum acceptable core boron 
concentration.
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REACTIVITY CONTROL SYSTEMS

BASES 

SHUTDOWN MARGIN AND KN.1 (continued) 

Other technical specifications that reference the Specifications on SHUT
DOWN MARGIN or KN.I are: 3/4.1.2, BORATION SYSTEMS, 3/4.1.3, MOVABLE CONTROL 
ASSEMBLIES, 3/4.9.1, REFUELING OPERATIONS-BORON CONCENTRATION, 3/4.10.1, SHUT
DOWN MARGIN AND K•1 - CEA WORTH TESTS, and 3/4.10.9, SHUTDOWN MARGIN AND 
KN- - CEDMS TESTING.  

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT (MTC) 

The limitations on moderator temperature coefficient (MTC) are provided 
to ensure that the assumptions used in the accident and transient analysis 
remain valid through each fuel cycle. The surveillance requirements for 
measurement of the MTC during each fuel cycle are adequate to confirm the MTC 
value since this coefficient changes slowly due principally to the reduction 
in RCS boron concentration associated with fuel burnup. The confirmation that 
the measured MTC value is within its limit provides assurances that the coeffi
cient will be maintained within acceptable values throughout each fuel cycle.  

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical with 
the Reactor Coolant System cold leg temperature less than 545"F. This limita
tion is required to ensure (1) the moderator temperature coefficient is within 
its analyzed temperature range, (2) the protective instrumentation is within 
its normal operating range, (3) a minimum temperature is provided for Special 
Test Exception 3/4.10.4, and (4) the reactor vessel is above its minimum RTNDT 

temperature.
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SptREGL, 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

. -WASHINGTON. D.C. 20555-0001 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 77 TO FACILITY OPERATING LICENSE NO. NPF-41.  

AMENDMENT NO. 63 TO FACILITY OPERATING LICENSE NO. NPF-51, 

AND AMENDMENT NO. 49 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 letter dated February 18, 1994, as supplemented by letter dated 
May 16, 1994, the Arizona Public Service Company (APS or the licensee) 
submitted a request for changes to the Technical Specifications (TS) for the 
Palo Verde Nuclear Generating Station, Units 1, 2, and 3 (Appendix A to 
Facility Operating License Nos. NPF-41, NPF-51, and NPF-74, respectively).  
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 Technical 
Specification (TS) Figure 3.2-1, "REACTOR COOLANT COLD LEG vs CORE POWER 
LEVEL," of TS 3/4.2.6, "REACTOR COOLANT COLD LEG TEMPERATURE," for Units 1 and 
3 to include the cold leg temperature between 552 0F and 562 0 F at core power 
levels between 90 percent and 100 percent within the AREA OF ACCEPTABLE 
OPERATION.  

Also, the proposed amendments modify TS 3/4.1.1.4, "MINIMUM TEMPERATURE FOR 
CRITICALITY," and BASES 3/4.1.1.4, "MINIMUM TEMPERATURE FOR CRITICALITY," for 
all three units. These changes allow the minimum temperature for criticality 
to be established at 545 0F, rather than the current value of 552 0 F, establish 
the surveillance temperature at 552 0 F, rather than the current 5570 F, and 
clarify the BASES for this TS. These TS changes would permit reactor 
operation at full power with a lower reactor coolant temperature to minimize 
potential steam generator tube degradation due to primary water stress 
corrosion cracking. The additional information contained in the May 16, 1994, 
letter was clarifying in nature, was within the scope of the initial notice, 
and did not affect the NRC staff's proposed no significant hazards 
consideration determination.  
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2.0 BACKGROUND 

Currently, Figure 3.2-1 of the Palo Verde Units I and 3 Technical 
Specifications (TS) specifies a minimum cold leg temperature of 562*F for core 
power levels between 90% and 100%. In addition, TS 3/4.1.1.4 and its 
associated BASES for Palo Verde Units 1, 2, and 3 specify a minimum 
temperature of 552'F for criticality. These TS requirements are supported by 
the safety analyses documented in the Updated Final Safety Analysis Report 
(UFSAR). Operation of the Palo Verde units is currently restricted by an 
administratively imposed 10F reduction in the reactor coolant cold leg 
temperature with reactor power restricted to 85% of rated core power to 
satisfy the current TS requirements. The licensee requested changes to the TS 
to allow Units 1 and 3 to operate at full power with a 10F deduction in the 
reactor coolant cold and hot leg temperatures. The hot leg temperature 
reduction is needed to minimize the steam generator tube degradation, (e.g., 
primary water stress corrosion cracking (PWSCC)).  

3.0 EVALUATION 

In support of its proposed changes to the TS, the licensee submitted the 
results of an evaluation for all transients and accident analyses documented 
in the UFSAR with the reduced cold leg temperature. For events that were no 
longer bounded by the analyses presented in UFSAR, new analyses were performed 
to ensure that the acceptance criteria are still met for each event.  

For transients involving an increase in heat removed by the secondary system 
or a decrease in reactor coolant flow rate, the UFSAR analysis covers cold leg 
temperatures of 550'F and above; and therefore no new analysis is needed.  
Regarding transients involving a decrease in heat removal by the secondary 
system, the loss of condenser vacuum event is affected by a reduction in cold 
leg temperature and was reanalyzed assuming a cold leg temperature of 5500 F.  
The results of the analysis are acceptable.  

The consequences of a main feedwater line break are more limiting with higher 
values of cold leg temperature; and therefore it was not reanalyzed.  
Transients involving reactivity and power distribution anomalies were reviewed 
for power levels above 90%. Acceptable results are assured because adequate 
thermal-margin remain available with the reduced cold leg temperature.  

The transients involving an increase in reactor coolant system inventory are 
determined to be independent of the value of cold leg temperature. Similarly, 
transients involving a decrease in reactor coolant system inventory are not 
affected because either a higher cold leg temperature is more limiting or the 
results of analysis are independent of cold leg temperature.  

The licensee also performed a reanalysis for a postulated main steam line 
break with induced multiple steam generator tube ruptures, assuming cold leg 
temperatures of 550°F and 540 0 F. The results demonstrate that the Palo Verde 
administrative limits for primary iodine activity will ensure that the dose 
consequences remain acceptable.
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Additionally, cycle specific LOCA evaluations were performed for Unit 2, 
Cycle 5. These evaluations include a reduction in cold leg temperature of 
10F. The resultant peak clad temperature remains less than the current 
analysis of record limit of 20910F, and the licensing basis limit of 22000F.  
Based on the results of the Unit 2 evaluation and similarity among the three 
units, and the evaluations discussed above, a IOF reduction in cold leg 
temperature is acceptable for Units 1 and 3.  

Technical Specification 3/4.1.1.4 specifies a minimum temperature for 
criticality and establishes a minimum temperature for criticality for its 
associated surveillance requirements. This TS ensures: (1) the moderator 
temperature coefficient is within its analyzed temperature range; (2) the 
protective instrumentation is within its normal operating range; (3) a minimum 
temperature is provided for special test exception 3/4.10.4; and (4) the 
reactor vessel is above its minimum RT ndt temperature. The licensee has 
evaluated the effects of the proposed TS changes against the above stated 
criteria and determined that a reduction of the minimum temperature for 
criticality to 545°F, with its associated surveillance requirement set at 
552°F, is adequate for the Palo Verde units.  

The staff has reviewed the licensee's submittal and finds that the proposed TS 
changes are supported by appropriate analysis and are acceptable.  

4.0 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.  

5.0 ENVIRONMENTAL CONSIDERATION 

The amendments change 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 and 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 considera
tion, and there has been no public comment on such finding (59 FR 14886).  
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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6.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, 
that (1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, (2) such 
activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendment will not be inimical to the common 
defense and security or to the health and safety of the public.  

Principal Contributor: C. Liang 

Date: June 7, 1994


