Docket Nos.

May 26, 1994

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. M88679), UNIT NO. 2 (TAC NO. M88680),
AND UNIT NO. 3 (TAC NO. M88681)

The Commission has issued the enclosed Amendment No.76 to Facility Operating
License No. NPF-41, Amendment No. 62 to Facility Operating License No. NPF-51,
and Amendment No. 48 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 January 20, 1994.

These amendments would increase the DNBR limit from 1.24 to 1.30 to
accommodate the uncertainties in core inlet flow distribution., The amendments
also add the analytical method supplement entitled "System 80™ Inlet Flow
Distribution" to the list of methods used to determine core operating Timits.

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, Project Manager
Project Directorate IV-3

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Enclosures: DISTRIBUTION

1. Amendment No. 76 to NPF-41 “Docket File NRC & Local PDRs

2. Amendment No. 62 to NPF-51 EAdensam DFoster-Curseen

3. Amendment No. 48 to NPF-74 DHagan, 3206 GHi11 (6), P1-37

4. Safety Evaluation OPA, 2G5 OC/LFDCB, 4503
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

May. 26, 1994

BDocket 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. M88679), UNIT NO. 2 (TAC NO. M88680), AND UNIT
NO. 3 (TAC NO. M88681)

The Commission has issued the enclosed Amendment No. 76 to Facility Operating
License No. NPF-41, Amendment No. 62 to Facility Operating License No. NPF-51,
and Amendment No. 48 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 January 20, 1994.

These amendments would increase the DNBR 1imit from 1.24 to 1.30 to
accommodate the uncertainties in core inlet flow distribution. The amendments
also add the analytical method supplement entitled "System 80™ Inlet Flow
Distribution” to the 1ist of methods used to determine core operating limits.

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,

e N

Brian E. Holian, Project Manager
Project Directorate IV-3

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Enclosures:

1. Amendment No. 76 to NPF-41
2. Amendment No. 62 to NPF-51
3. Amendment No. 48 to NPF-74
4. Safety Evaluation

" cc w/enclosures:
See next page



Mr. Willijam F. Conway
Arizona Public Service Company

cc:
Mr. Steve Olea

Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007

James A. Beoletto, Esq.

Southern California Edison Company
P. 0. Box 800

Rosemead, Califernia 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 Board of Supervisors
111 South Third Avenue

Phoenix, Arizona 85003

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
E1 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



UNITED STATES
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. 76
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, E1 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 January 20, 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:

9404080186 940526
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(2) Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 76, 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 Ticense conditions.

3. This license amendment is effective as of the date of issuance and must
be fully implemented prior to the startup from Cycle 5 Refueling Outage.

FOR THE NUCLEAR REGULATORY COMMISSION

”EE>,\,\__E§1.. QSVTSZ\\\ 3 R

Theodore R. Quay, Director

Project Directorate IV-3

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 26, 1994



ATTACHMENT TO LICENSE AMENDMENT
AMENDMENT NO. 76 70O 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
2-1 2-1
2-3 2-3

B 2-1 B 2-1
B 2-2 B 2-2
B 2-6 B 2-6
6-20a 6-20a



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS
2.1 SAFETY LIMITS
2.1.1 REACTOR_CORE

ONBR

2.1.1.1 The calculated DNBR of the reactof core shall be maintained greater
than or equal to 1.30.

APPLICABILITY: MODES 1 and 2.

ACTION: |

Whenever the calculated DNBR of the reactor has decreased to less than 1.30,
be in HOT STANDBY within 1 hour, and comply with the requirements of Specifi-
cation 6.7.1.

PEAK LINEAR HEAT RATE

2.1.1.2 The peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel shall be maintained less than or equal to 21 kW/ft.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel has exceeded 21 kW/ft, be in HOT STANDBY within 1 hour, and comply with
the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2750 psia.
APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTION:

MODES 1 and 2:

Whenever the Reactor Coolant System pressure has exceeded 2750 psia, be in HOT
STANDBY with the Reactor Coolant System pressure within its limit within 1
hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5:

Whenever the Reactor Coolant System pressure haﬁﬁexceeded 2750 bsia, reduce

the Reactor Coolant System pressure to within its limit within 5 minutes, and
comply with the requirements of Specification 6.7.1.

PALO VERDE - UNIT 1 2-1 AMENDMENT NO. 24, 76



SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTIFGS

2.2 LIMITING SAFETY S*STEM SETTINGS

REACTOR TRIP SETPOINTS

2.2.1 The reactor protective instrumentation setpoints shall be set consistent
with the Trip Setpoint values shown in Table 2,2-1. _

APPLICABILITY: As shown for each channel 1n,TaSHe 3.3-1.
ACTION:

With a reactor protective instrumentation setppint Tess conservative than the
value shown in the Allowable Values column of Table 2.2-1, declare the channel
inoperable and apply the applicable ACTION statement requirement of Specification
3.3.1 until the channel {s restored to OPERABLE status with its trip setpoint
adjusted consistent with the Trip Setpoint value.

PALD VERDE = UNIT 1 2-2
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUNCTIONAL UNIT

1. TRIP GENERATION

A.

Process

- 1. Pressurizer Pressure - High

2. Pressurizer Pressure - Low
3. Steam Generator Level - Low
4. Steam Generator Level - High
5. Steam Generator Pressure - Low
6. Containment Pressure - High
7. Reactor Coolant Flow - Low

a. Rate

b. F]é?r

c¢. Band

8. Local Power Density - High
9. DNBR - Low

Excore Neutron Flux

1. Variable Overpower Trip

a. Rate
b. Ceiling
c. Band

TRIP SETPOINT

1A

v

v

1A

v

1A

LY

2383 psia
1837 psia (2)
44.2% (4)
91.0% (9)

919 psia (3)

3.0 psig

0.115 psi/sec (6)(7)
11.9 psid (6)(7)
10.0 psid (6)(7)
21.0 kW/ft (5)

1.30 (5)

£10.6%/min of RATED
THERMAL POWER (8)

=110.0% of RATED
THERMAL POWER (8)

<9.7% of RATED
THERMAL POWER (8)

ALLOWABLE VALUES

s

v

=

s

v

A

A

v

A

A

v

2388 psia

1821 psia (2)
43.7% (4)
91.5% (9)

911 psia (3)

3.2 psig

0.118 psi/sec (6)(7)
11.7 psid(6)(7)

10.2 psid (6)(7)
21.0 kW/ft (5)

1.30 (5)

<11.0%/min of RATED
THERMAL POWER (8)

=<111.0% of RATED
THERMAL POWER (8)

<9.9% of RATED-
THERMAL POWER (8)
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FUNCTIONAL UNIT

TABLE 2.2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TRIP SETPOINT

2. Logarithmic Power Level - High (1)

a. Startup and Operating

b. Shutdown

< 0.010X of RATED
THERMAL POWER

< 0.010X of RATED
THERMAL POWER

C. Core Protection Calculator System

1. CEA Calculators Not Applicable

2. Core Protection Calculators Not Applicable

D.” Supplementary Protection System

Pressurizer Pressure - High < 2409 psia

RPS LOGIC

A: Matrix Logic
8. Initiation Logic
RPS ACTUATION DEVICES

Not Applicable
Not Applicable

A. Reactor Trip Breakers Not Applicable

8. Manu*l!Trip

Not Applicable

ALLOWABLE VALUES

< 0.011X of RATED
THERMAL POWER

< 0.011X of RATED
THERMAL POWER

Not Applicable
Not Applicable

< 2414 psia

Not Applicable
Not Applicable

Not Applicable
Not Applicable
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2.1 and 2.2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

BASES

2.1.1 REACTOR CORE

The restrictions of these safety 1imits prevent overheating of the fuel
cladding and possible cladding perforation which would result in the release of
fission products to the reactor coolant. Overheating of the fuel cladding is
prevented by (1) restricting fuel operation to within the nucleate boiling
regime where the heat transfer coefficient is large and the cladding surface
temperature is slightly above the coolant saturation temperature, and (2) main-
taining the dynamically adjusted peak linear heat rate of the fuel at or less
than 21 kW/ft which will not cause fuel centerline melting in any fuel rod.

First, by operating within the nucleate boiling regime of heat transfer,
the heat transfer coefficient is large enough so that the maximum clad surface
temperature is only slightly greater than the coolant saturation temperature.
The upper boundary of the nucleate boiling regime is termed "departure from
nucleate boiling" (DNB). At this point, there is a sharp reduction of the heat
transfer coefficient, which would result in higher cladding temperatures and
the possibility of cladding failure.

Correlations predict DNB and the location of DNB for axially uniform and
non-uniform heat flux distributions. The local DNB ratio (DNBR), defined as
the ratio of the predicted DNB heat flux at a particular core location to the
actual heat flux at that location, is indicative of the margin to DNB. The
minimum value of DNBR during normal operation and design basis anticipated
operational occurrences is lTimited to 1.30 based upon a statistical combination
of CE-1 CHF correlation and engineering factor uncertainties and is established
as a Safety Limit. The DNBR 1imit of 1.30 includes a rod bow compensation of
1.75% on DNBR.

Second, operation with a peak linear heat rate below that which would
cause fuel centerline melting maintains fuel rod and cladding integrity. Above
this peak Tinear heat rate level (i.e., with some melting in the center), fuel
rod integrity would be maintained only if the design and operating conditions
are appropriate throughout the 1ife of the fuel rods. Volume changes which
accompany the solid to 1iquid phase change are significant and require accom-
modation. Another consideration involves the redistribution of the fuel which
depends on the extent of the melting and the physical state of the fuel rod at
the time of melting. Because of the above factors, the steady state value of
the peak linear heat rate which would not cause fuel centerline melting is
established as a Safety Limit. To account for fuel rod dynamics (lags), the
directly indicated linear heat rate is dynamically adjusted by the CPC program.

PALO VERDE - UNIT 1 B 2-1 AMENDMENT NO. 24, 76
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

BASES

Limiting Safety System Settings for the Low DNBR, High Local Power
Density, High Logarithmic Power Level, Low Pressurizer Pressure and High Linear
Power Level trips, and Limiting Conditions for Oparation on DNBR and kW/ft
margin are specified such that there is a high degree of confidence that the
specified acceptable fuel design 1imits are not exceeded during normal ‘
operation and design basis anticipated operational occurrences.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment
atmosphere.

The Reactor Coolant System components are designed to Section 111,
1974 Edition, Summer 1975 Addendum, of the ASME Code for Nuclear Power Plant
Components which permits a maximum transient pressure of 110% (2750 psia) of
design pressure. The Safety Limit of 2750 psia is therefore consistent with
the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotesied at 3125 psia to
demonstrate integrity prior to initial operation.

2.2.1 REACTOR TRIP SETPOINTS

The Reactor Trip Setpoints specified in Table 2.2-1 are the values at
which the Reactor Trips are set for each functional unit. The Trip Setpoints
have been selected to ensure that the reactor core and Reactor Coolant System
are prevented from exceeding their Safety Limits during normal operation and
design basis anticipated operational occurrences and to assist the Engineered
Safety Features Actuation System in mitigating the consequences of accidents.
Operation with a trip set less conservative than its Trip Setpoint but within
its specified Allowable Value is acceptable on the basis that the difference
between each Trip Setpoint and the Allowable Value is equal to or less than the
drift allowance assumed for each trip in the safety analyses.

The DNBR - Low and Local Power Density - High are digitally generated trip
setpoints based on Safety Limits of 1.30 and 21 kW/ft, respectively. Since
these trips are digitally generated by the Core Protection Calculators, the
trip values are not subject to drifts common to trips generated by analog type

—equipment. The Allowable Values for these trips are therefore the same as the

Trip Setpoints.

To maintain the margins of safety assumed in the safety analyses, the
calculations of the trip variables for the DNBR - Low and Local Power Density -
High trips include the measurement, calculational and processor uncertainties
and dynamic allowances as defined in the Tatest applicable revision of CEN-305-P,
"Functional Design Requirements for a Core Protection Calculator," and CEN-304-P,
“functional Design Requirements for a Control Element Assembly Calculator."

PALO VERDE - UNIT 1 B2
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BASES

Local Power Density - High (Continued)

a. Nuclear flux power and axial power distribution from the excore flux
monitoring system; . ,

b. Radial peaking factors from the position measurement for the CEAs;

c. Delta T power from reactor coolant temperatures and coolant flow
measurements.

The local power density (LPD), the trip variable, calculated by the CPC
incorporates uncertainties and dynamic compensation routines. These uncer-
tainties and dynamic compensation routines ensure that a reactor trip occurs
when the actual core peak LPD is sufficiently less than the fuel design limit
such that the increase in actual core peak LPD after the trip will not result
in a violation of the Peak Linear Heat Rate Safety Limit. CPC uncertainties
related to peak LPD are the same types used for DNBR calculation. Dynamic
compensation for peak LPD is provided for the effects of core fuel centerline
temperature delays (relative to changes in power density), sensor time delays,
and protection system eguipment time delays.

DNBR - Low

The DNBR - Low trip is provided to prevent the ONBR in the limiting
coolant channel in the core from exceeding the fuel design limit in the event
of design bases anticipated operational occurrences. The DNBR - Low trip
incorporates a low pressurizer pressure floor of 1860 psia. At this pressure
a DNBR - Low trip will automatically occur. The DNBR is calculated in the CPC
utilizing the following information:

a. Nuclear flux power and axial power distribution from the excore
neutron flux monitoring system;

b. Reactor Coolant System pressure from pressurizer pressure measurement;

c. Differential temperature (Delta T) power from reactor coolant
temperature and coolant flow measurements;

d. Radial peaking factors from the position measurement for the CEAs;
e. Reactor coolant mass flow rate from reactor coolant pump speed;

" f. Core inlet temperature from reactor coolant cold leg temperature
measurements.

PALD VERDE = UNIT 1 B 2-5 AMENOMENT .NO. 24



SAFETY LIMITS AND LIMITING SAFETY SYSTEMS SETTINGS

BASES

DNBR - Low (Continued)

The DNBR, the trip variable, calculated by the CPC incorporates various uncer-
tainties and dynamic compensation routines to assure a trip is initiated prior
to violation of fuel design limits. These uncertainties and dynamic compensa-
tion routines ensure that a reactor trip occurs when the calculated core DNBR
‘is sufficiently greater than 1.30 such that the decrease in calculated core
DNBR- after the trip will not result in a violation of the DNBR Safety Limit.
CPC uncertainties related to DNBR cover CPC input measurement uncertainties,
algorithm modelling uncertainties, and computer equipment processing uncer-
tainties. Dynamic compensation is provided in the CPC calculations for the
effects of coolant transport delays, core heat flux delays (relative to changes
in core power), sensor time delays, and protection system equipment time
delays.

The DNBR algorithm used in the CPC is valid only within the limits
indicated below and operation outside of these limits will result in a CPC
initiated trip.

Parameter Limiting Value

a. RCS Cold Leg Temperature-Low > 470°F
b.  RCS Cold Leg Temperature-High < 610°F
€. Axial Shape Index-Positive Not more positive than + 0.5
d. Axial Shape Index-Negative Not more negative than - 0.5
e. Pressurizer Pressure-Low > 1860 psia
f.  Pressurizer Pressure-High < 2388 psia
g. Integrated Radial Peaking

Factor-Low >1.28
h. Integrated Radial Peaking

factor-High < 7.00
i.  Quality Margin-Low >0

Steam Generator Level - High

The Steam Generator Level - High trip is provided to protect the turbine
from excessive moisture carry over. Since the turbine is automatically tripped
when the reacter is tripped, this trip provides a reliable means for providing
protection to the turbine from excesssive moisture carryover. This trip’s
setpoint does net correspond to a safety limit, and provides protection in the
event of excess feedwater flow. The setpoint is identical to the main steam
isolation setpeint. Its functional capability at the specified trip setting
enhances the overall reliability of the reactor protection system.

PALO VERDE - UNIT 1 B2
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

6.9.1.9 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

Shutdown Margin K,, - Any CEA Withdrawn for Specification 3.1:1.2
Moderator Temperature Coefficient BOL and EOL 1imits for
Specification 3.1.1.3 =

Boron Dilution Alarms for Specification 3.1.2.7

Movable Control Assemblies - CEA Position for Specification 3.1.3.1
Regulating CEA Insertion Limits for Specification 3.1.3.6

Part Length CEA Insertior Limits for Specification 3.1.3.7

Linear Heat Rate for Specification 3.2.1

Azimuthal Power Tilt - T, for Specification 3.2.3

DNBR Margin for Specification 3.2.4

Axial Shape Index for Specification 3.2.7

O

e = TFQ ~H O QO

6.9.1.10 The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:

a. "CE Method for Control Element Assembly Ejection Analysis,"CENPD-
0190-A, January 1976 (Methodology for Specification 3.1.3.6,
Regulating CEA Insertion Limits).

b. "The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3.1.1.2, Shutdown Margin
Ky., = Any CEA Withdrawn; 3.1.1.3, Moderator Temperature Coefficient
BOL and EOL limits and 3.1.3.6, Regulating CEA Insertion Limits).

c. "Safety Evaluation Report related to the Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March
1983), No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3.1.1.2, Shutdown Margin Ky.1 = Any CEA Withdrawn;
3.1.1.3, Moderator Temperature Coefficient BOL and EOL limits;
3.1.2.7, Boron Dilution Alarms; 3.1.3.1, Movable Control Assemblies -
CEA Position; 3.1.3.6, Regulating CEA Insertion Limits; 3.1.3.7, Part
Length CEA Insertion Limits and 3.2.3 Azimuthal Power Tilt - Ty) -

d. "Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, May 1988 and "System 80™ Inlet Flow Distribution,"
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and 3.2.7 Axial -
Shape Index).

PALO VERDE - UNIT 1 6—205 AMENDMENT NO. 69, #& 76
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ADMINISTRATIVE CONTROLS

' UV

CORE OPERATING LIMITS REPORT (Contfnued)

e.  “Calculational Methods for the CE'Large Break LOCA Evaluation
CENPD-132-P, August 1974 (Methedology for Specification 3.2.1,

Heat Rate).

f. “"Calculational Methods for the CE Lar
CENPD-132-P, Supplement 1, Februa
Specification 3.2.1, Linear Heat Rate).

g.  "Calculational Methods for the CE Large Break LOCA Evaluation Model,™
CENPD-132-P, Supplement 2-P, July 1975 (Methodology for Specification

3.2.1, Linear Heat Rate).

h. “Calculative Methods for the CE Sm
CENPD-137-P, August 1974 (Methodo!

Heat Rate).

i. “Calculative Methods for the CE Sm
CENPD-137-P, Supplement 1P, Janua

3.2.1, Linear Heat Rate).

J. Letter: 0. D. Parr (NRC) to F. M. Stern (CE),
Staff Review of the Combustion Engineering ECCS
approval for: 6.9.1.10e, 6.5.1.10f, 6.9.1.10h.

k. Lletter: 0. D. Parr (NRC) to A. E. Scherer (CE), dated December 9, 1975
(NRC Staff Review of the Proposed Combusti
Model Changes). NRC approval for: 6.5.1.1 g

1. Lletter: K. Kniel (NRC) to A. E. Scherer (CE),
1877 (Evaluation of Topical Reports CENPD-

ge Break LOCA Evaluation Model,"
ry 1975 (Methodology for

all Break LOCA Evaluation Model,*
ogy for Specificatfon 3.2.1, Linear

all Break LOCA Evaluation Model,"
ry 1977 (Methodology for Specification

dated June 13, 1975 (NRC
Evaluation Model).

gn Engineering ECCS Evaluation

dated September 27,
133, Supplement 3-P and

CENPD-137, Supplement 1-P). NRC approval for 6.9.1.10.%.

The core operating limits shall be determined so that all applicable limits

(e.g., fuel thermal-mechanical 1imits, core
nuclear limits such as shutdown margin, and transient and analysis limits) of the

safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-

supplements thereto, shall be provided upon issuance,

to the NRC Document Control Desk with copies to the Re

Resident Inspector.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

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. 62
License No. NPF-51

Nuclear Regulatory Commission (the Commission) has found that:

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, E1 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 January 20, 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;

The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission;

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;

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

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.

Accordingly, the license is amended by chaﬁges 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.62 , 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 Ticense conditions.

3. This license amendment is effective as of the date of issuance and must
be fully implemented prior to the startup from Cycle 5 Refueling Outage.

FOR THE NUCLEAR REGULATORY COMMISSION

B e B

Theodore R. Quay, Director

Project Directorate IV-3

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 26, 1994



ATTACHMENT TO LICENSE AMENDMENT
AMENDMENT NO. 62 TO FACILITY OPERATING LICENSE NO. NPF-5]

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
2-1 2-1
2-3 2-3

B 2-1 B 2-1
B 2-2 B 2-2
B 2-6 B 2-6
6-20a 6-20a



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

2.1.1 REACTOR CORE

o

NBR

-

2.1.1.1 The calculated DNBR of the reactor core shall be maintained greater
than or equal to 1.30. -~

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the calculated DNBR of the reactor has decreased to less than 1.30,
be in HOT STANDBY within 1 hour, and comply with the requirements of Specifi-
cation 6.7.1.

PEAK LINEAR HEAT RATE

2.1.1.2 The peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel shall be maintained less than or equal to 21 kW/ft.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel has exceeded 21 kW/ft, be in HOT STANDBY within 1 hour, and comply with
the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2750 psia.

APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTION:
MODES 1 and 2:

Whenever the Reactor Coolant System pressure has exceeded 2750 psia, be in HOT
STANDBY with the Reactor Coolant System pressure within its limit within 1
hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5: o
Whenever the Reactor Coolant System pressure has exceeded 2750 psfa, reduce
the Reactor Coolant System pressure to within its Timit within 5 minutes, and
comply with the requirements of Specification 6.7.1.

PALO VERDE - UNIT 2 2-1 AMENDMENT NO. 19, 62



SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SETPOINTS

2.2.1 The reactor protective instrumentation setpoints shall be set consistent
with the Trip Setpoint values shown in Table 2.2-1.

APPLICABILITY: As shown for each channel in Table 3.3-1.
ACTION:

With a reactor protective instrumentation setpoint less conservative than the
value shown in the Allowable Values column of Table 2.2-1, declare the channe!
inoperable and apply the applicable ACTION statement requirement of Specification
3.3.1 until the channel is restored to OPERABLE status with its trip setpoint
adjusted consistent with the Trip Setpoint value.

PALO VERDE - UNIT 2 2-2
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUNCTIONAL UNIT

1. TRIP GENERATION

A.

S o o w N

Process

1. Pressurizer Pressure - High

Pressurizer Pressure - Low

Steam Generator Level - Low

Steam Generator Level - High

Steam Generator Pressure - Low
.Containment Pressure - High

7. Reactor Coolant Flow - Low

a. Rate
b. Floor
c. Band

8. Local Power Density - High
9, DNBR - Low

Excore Neutron Flux

1. Variable Overpower Trip

a. Rate
b. Ceiling
c. Band

TRIP SETPOINT

A

2383 psia

v

1837 psia (2)
44.2% (4)

v

1A

91.0% (9)
919 psia (3)

v

1A

3.0 psig

IA

0.115 psi/sec (6)(7)

\7

11.9 psid (6)(7)

1A

10.0 psid (6)(7)

A

21.0 KW/ft (5)

v

1.30 (5)

<10.6%/min of RATED
THERMAL POWER (8)

<]110.0% of RATED
THERMAL POWER (8)

<9.7% of RATED
THERMAL POWER (8)

ALLOWABLE VALUES

2388 psia

A

v

1821 psia (2)
43.7% (4)

v

A

91.5% (9)
911 psia (3)

v

IA

3.2 psig

A

0.118 psi/sec (6)(7) -

v -

11.7 psid(6)(7)

1A

10.2 psid (6)(7)

A

21.0 kW/ft (5)

v

1.30 (5)

<11.0%/min of RATED
THERMAL POWER (8)

<111.0% of RATED
THERMAL POWER (8)

£9.9% of RATED
THERMAL POWER (8)
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TABLE 2.2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUNCTIONAL UNIT

2. Logarithmic Power Level - High (1)
a. Startup and Operating

b. Shutdowné

C. 'Core Protection Calculator System
1. CEA Calculators
‘2. Core Protection Calculators
D. Supplementary Protection System
Pressurizer ?ressure - High
11. RPS LOGIC |
A. Matrix loyic
8. Initiation Logic
111. RPS ACTUATION DEVICES
A. Reactor Trip Breakers

B. Hanu!l!trip

JRIP SETPOINT

< 0.010X of RATED

THERMAL POWER

< 0.010% of RATED

THERMAL POWER

Not Applicable
Not Applicable

< 2409 psia

Not Applicable
Not .Applicable

Not Applicable

Not Applicable

ALLOWABLE VALUES

< 0.011X of RATED

THERMAL POWER

< 0.011X of RATED

THERMAL POWER

Not Applicable
Not Applicable

< 2414 psia

Not Applicable
Not Applicable

Not Applicable
Not Applicable
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2.1 and 2.2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

BASES

2.1.1 REACTOR CORE

The restrictions of these safety limits prevent overheating of the fuel
cladding and possible cladding perforation which would result in the release
of fission products to the reactor coolant.  Overheating of the. fuel cladding
is prevented by (1) restricting fuel operation to within the nucleate Eoiling
regime where the heat transfer coefficient is large and the cladding surface
temperature is slightly above the coolant saturation temperature, and (2) main-
taining the dynamically adjusted peak linear heat rate of the fuel at or less
than 21 kW/ft which will not cause fuel centerline melting in any fuel rod.

First, by operating within the nucleate boiling regime of heat transfer,
the heat transfer coefficient is large enough so that the maximum clad surface
temperature is only slightly greater than the coolant saturation temperature.
The upper boundary of the nucleate boiling regime is termed "departure from
nucleate boiTing" (DNB). At this point, there is a sharp reduction of the heat
transfer coefficient, which would result in higher cladding temperatures and
the possibility of cladding failure.

Correlations predict DNB and the location of DNB for axially uniform and
non-uniform heat flux distributions. The local DNB ratio (DNBR), defined as
the ratio of the predicted DNB heat flux at a particular core location to the
actual heat flux at that location, is indicative of the margin to DNB. The
minimum value of DNBR during normal operation and design basis anticipated
operational occurrences is limited to 1.30 based upon a statistical combination
of CE-1 CHF correlation and engineering factor uncertainties and is established
as a Safety Limit. The DNBR limit of 1.30 includes a rod bow compensation of
1.75% on DNBR.

Second, operation with a peak linear heat rate below that which would
cause fuel centerline melting maintains fuel rod and cladding integrity. Above
this peak linear heat rate level (i.e., with some melting in the center), fuel
rod integrity would be maintained only if the design and operating conditions
are appropriate throughout the 1ife of the fuel rods. Volume changes which
accompany the solid to liquid phase change are significant and require accom-
modation. Another consideration involves the redistribution of the fuel which
depends on the extent of the melting and the physical state of the fuel rod at
the time of melting. Because of the above factors, the steady state value of
the peak Tinear heat rate which would not cause fuel centerline melting is
established as a Safety Limit. To account for fuel rod dynamics (lags), the
directly indicated linear heat rate is dynamically adjusted by the CPC program.
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BASES

Limiting Safety System Settings for the Low DNBR, High Local Power
Density, High Logarithmic Power Level, Low Pressurizer Pressure and High Linear
Power Level trips, and Limiting Conditions for Operation on DNBR and kW/ft
margin are specified such that there is a high degree of confidence that the
specified acceptable fuel design 1imits are not exceeded during normal
operation and design basis anticipated operational occurrences.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment
atmosphere.

The Reactor Coolant System components are designed to Section III,
1974 Edition, Summer 1975 Addendum, of the ASME Code for Nuclear Power Plant
Components which permits a maximum transient pressure of 110% (2750 psia) of
design pressure. The Safety Limit of 2750 psia is therefore consistent with
the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3125 psia to
demonstrate integrity prior to initial operation.

2.2.1 REACTOR TRIP SETPOINTS

The Reactor Trip Setpoints specified in Table 2.2-1 are the values at
which the Reactor Trips are set for each functional unit. The Trip Setpoints
have been selected to ensure that the reactor core and Reactor Coolant System
are prevented from exceeding their Safety Limits during normal operation and
design basis anticipated operational occurrences and to assist the Engineered
Safety fFeatures Actuation System in mitigating the consequences of accidents.
Operation with a trip set less conservative than its Trip Setpoint but within
its specified Allowable Value is acceptable on the basis that the difference
between each Trip Setpoint and the Allowable Value is equal to or less than
the drift allowance assumed for each trip in the safety analyses.

The DNBR - Low and Local Power Density - High are digitally generated trip
setpoints based on Safety Limits of 1.30 and 21 kW/ft, respectively. Since
these trips are digitally generated by the Core Protection Calculators, the
trip values are not subject to drifts common to trips generated by analog type
equipment. The Allowable Values for these trips are therefore the same
as the Trip Setpoints.

To maintain the margins of safety assumed in the safety analyses, the
calculations of the trip variables for the DNBR - Low and Local Power Density -
High trips include the measurement, calculational and processor uncertainties
and dynamic allowarces as defined in the latest applicable revision of CEN-305-
P, "Functional Design Requirements for a Core Protection Calculator," and CEN-
304-P, "Functional Design Requirements for a Control Element Assembly
Calculator."
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BASES

Local Power Density - High (Continued)

a. Nuclear flux power and axial power distri-ution from the excore flux
monitoring system;

b.  Radial peakihéﬁfactors from the position measurement for the CEAs;

c. Delta T power from reactor coolant temperatures and coolant flow
measurements.

The Tocal power density (LPD), the trip variable, calculated by the CPC
incorporates uncertainties and dynamic compensation routines. These uncer-
tainties and dynamic compensation routines ensure that a reactor trip occurs
when the actual core peak LPD is sufficiently less than the fuel design limit
such that the increase in actual core peak LPD after the trip will not result
in a violation of the Peak Linear Heat Rate Safety Limit. CPC uncertainties
related to peak LPD are the same types used for DNBR calculation. Dynamic
compensation for peak LPD is provided for the effects of core fuel centerline
temperature delays (relative to changes in power density), sensor time delays,
and protection system equipment time delays. .

DNBR - Low

The DNBR = Low trip is provided to prevent the DNBR in the limiting
coolant channel in the core from exceeding the fuel design limit in the event
of design bases anticipated operational occurrences. The DNBR - Low trip
incorporates a low pressurizer pressure floor of 1860 psia. At this pressure
a DNBR - Low trip will automatically occur. The DNBR is calculated in the CPC
utilizing the following information:

a. Nuclear flux power and axial power distribution from the excore
neutron flux monitoring system;

b. Reactor Coolant System pressure from pressurizer pressure measurement;

c. Differential temperature (Delta T) power from reactor coolant
temperature and coolant flow measurements;

d. Radial peaking factors from the position measurement for the CEAs;
e. Reactor coolant mass flow rate from reactor coolant pump speed; -

f. Core inlet temperature from reactor coolant cold leg temperature
measurements. ‘ :
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SAFETY LIMITS AND LIMITING SAFETY SYSTEMS SETTINGS

BASES

DNBR - Low (Continued)

The DNBR, the trip variable, calculated by the CPC incorporates various uncer-
tainties and dynamic compensation routines to assure a trip is initiated prior
to violation of fuel design Timits. These uncertainties and dynamic compensa-
tion routines ensure that a reactor trip occurs when the calculated core DNBR
is sufficiently greater tham 1.30 such that the decrease in calculated core
DNBR after the trip will not result in a violation of the DNBR Safety Limit.
CPC uncertainties related to DNBR cover CPC input measurement uncertainties,
algorithm modelling uncertainties, and computer equipment processing uncer-
tainties. Dynamic compensation is provided in the CPC calculations for the
effects of coolant transport delays, core heat flux delays (relative to changes
in core power), sensor time delays, and protection system equipment time
delays.

The DNBR algorithm used in the CPC is valid only within the limits
indicated below and operatiesn outside of these limits will result in a CPC
initiated trip.

Parameter Limiting Value

a. RCS Cold Leg Temperature-Low > 470°F
b. RCS Cold Leg Temperature-High < 610°F
c. Axial Shape Index-Positive Not more positive than + 0.5
d. Axial Shape Index-Negative Not more negative than - 0.5
e. Pressurizer Pressure-Low > 1860 psia
f. Pressurizer Pressure-High < 2388 psia
g. Integrated Radial Peaking

Factor-Low > 1.28
h. Integrated Radial Peaking

Factor-High < 7.00
i. Quality Margin-low >0

Steam Generator tevel - High

The Steam Generator Leeel - High trip is provided to protect the turbine
from excessive moisture carry over. Since the turbine is automatically
tripped when the reactor is tripped, this trip provides a reliable means for
providing protection to the turbine from excesssive moisture carryover. This
trip’s setpoint does not correspond to a safety 1imit, and provides protection
in the event of excess feedwater flow. The setpoint is identical to the main
~ steam isolation setpoint. Its functional capability at the specified trip
setting enhances the overall reliability of the reactor protection system.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

6.9.1.9 Core operating Timits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

Shutdown Margin K,, - Any CEA Withdrawn for Specification 3.1.1.2

a.

b. Moderator Temperature Coefficient BOL and EOL limits for
Specification 3.1.1.3

-c. Boron Dilution Alarms for Specification 3.1.2.7

d. Movable Control Assemblies - CEA Position for Specification 3.1.3.1

e. Regulating CEA Insertion Limits for Specification 3.1.3.6

f. Part Length CEA Insertion Limits for Specification 3.1.3.7

g. Linear Heat Rate for Specification 3.2.1

h. Azimuthal Power Tilt - T, for Specification 3.2.3

i.  DNBR Margin for Specification 3.2.4

j. Axial Shape Index for Specification 3.2.7

6.9.1.10 The analytical methods used to determine the core operating Timits
shall be those previously reviewed and approved by the NRC in:

a. "CE Method for Control Element Assembly Ejection Analysis," CENPD-
0190-A, January 1976 (Methodology for Specification 3.1.3.6,
Regulating CEA Insertion Limits).

b.  "The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3.1.1.2, Shutdown Margin
Ky.; - Any CEA Withdrawn; 3.1.1.3, Moderator Temperature Coefficient
BOL and EOL Timits and 3.1.3.6, Regulating CEA Insertion Limits).

c. "Safety Evaluation Report related to the Final Design of the Standard

’ Nuclear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March
1983), No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3.1.1.2, Shutdown Margin K,, - Any CEA Withdrawn;
3.1.1.3, Moderator Temperature Coefficient BOL and EOL Timits;
3.1.2.7, Boron Dilution Alarms; 3.1.3.1, Movable Control Assemblies -
CEA Position; 3.1.3.6, Regulating CEA Insertion Limits; 3.1.3.7, Part
Length CEA Insertion Limits and 3.2.3 Azimuthal Power Tilt - T

d. "Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, May 1988 and "System 80™ Inlet Flow Distribution,"
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and 3.2.7 Axial
Shape Index). N
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

e.

“Calculational Methods for the CE Large Break LOCA Evaiuation Moged ,*
CENPD-132-P, August 1974 (Methodology for Specification 3.2.1, Linear
Heat Rate).

“Calculational Methods for the CE Large Break LOCA Evaluation Model,"
CENPD-132-P, Supplement 1, February 1875 (Methodology for
Specification 3.2.1, Linear Heat Rate).

"Calculational Methods for the CE Large Break LOCA Evaluation Model,”
CENPD-132-P, Supplement 2-P, July 1975 (Methodology for Specification
3.2.1, Linear Heat Rate).

“Calculative Methods for the CE Small Break LOCA Evaluation Model,”
CENPD-137-P, August 1974 (Methodology for Specification 3.2.1, Linear
Heat Rate).

“Calculative Methods for the CE Small Break LOCA Evaiusztion Model,"
CENPD-137-P, Supplement 1P, January 1977 (Methodology for Specification
3.2.1, Linear Heat Rate).

Letter: 0. D. Parr (NRC) to F. M. Stern (CE), dated June 13, 1975 (NRC
Staff Review of the Combustion Engineering ECCS Evaluation Model). NRC
approval for: 6.9.1.10e, 6.9.1.10f, 6.9.1.10h.

Letter: 0. D. Parr (NRC) to A. E. Scherer (CE), dated December 9, 1975
(NRC Staff Review of the Proposed Combustion Engineering ECCS Evaluation
Model Changes). NRC approval for: 6.9.1.10g.

Letter: K. Kniel (NRC) to A. E. Scherer (CE), dated September 27,
1977 (Evaluation of Topical Reports CENPD-133, Supplement 3-P and
CENPD-137, Supplement 1-P). NRC approval for 6.5.1.10.i.

The core operating limits shall be determined so that all applicable limits

(e.g., fuel thermal-mechanical 1imits, core thermal-hydraulic 1imits, ECCS limits,
nuclear limits such as shutdown margin, and transient and analysis limits) of

the safety analysis are met.

The CCRE OPERATING LIMITS REPORT, including any mid-cycle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 205550001

ARIZONA PUBLIC SERVICE COMPANY, ET AL.

DOCKET NO. STN 50-530

PALO VERDE NUCLEFAR GENERATING STATION, UNIT NO. 3

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 48
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, E1 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 January 20, 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. 48, 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 the startup from Cycle 4 Refueling Outage.

FOR THE NUCLEAR REGULATORY COMMISSION

R @ R

Theodore R. Quay, Director

Project Directorate IV-3

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: May 26, 1994



ATTACHMENT TO LICENSE AMENDMENT

AMENDMENT NO. 48 T0 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
2-1 2-1
2-3 2-3
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B 2-2 B 2-2
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

2.1.1 REACTOR CORE

o

NB

2.1.1.1 The calculated DNBR of the reactor core shall be maintained greater
than or equal to 1.30.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the calculated DNBR of the reactor has decreased to less than 1.30,
be in HOT STANDBY within 1 hour, and comply with the requirements of Specifi-
cation 6.7.1.

PEAK LINEAR HEAT RATE

2.1.1.2 The peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel shall be maintained Tess than or equal to 21 kW/ft.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the peak linear heat rate (adjusted for fuel rod dynamics) of the
fuel has exceeded 21 kW/ft, be in HOT .STANDBY within 1 hour, and comply with
the requirements of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2750 psia.
APPLICABILITY: . MODES 1, 2, 3, 4, and 5.

ACTION:

MODES 1 and 2:

Whenever the Reactor Coolant System pressure has exceeded 2750 psia, be in HOT
STANDBY with the Reactor Coolant System pressure within its 1imit within 1
hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5:

Whenever the Reactor Coolant System pressure has exceeded 2750 psia, reduce

the Reactor Coolant System pressure to within its limit within & minutes, and
comply with the requirements of Specification 6.7.1.
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SETPOINTS

2.2.1 The reactor protective instrumentation setpoints shall be set consistent
with the Trip Setpoint limits shown in Table 2.2-1.

APPLICABILITY: As shown for each channel in Table 3.3-1.

ACTION:

With a reactor protective instrumentation setpoint less conservative than the
value shown in the Allowable Values column of Table 2.2-1, declare the channel
inoperable and apply the applicable ACTION statement requirement of Specification

3.3.1 until the channel is restored to OPERABLE status with its trip setpoint
adjusted consistent with the Trip Setpoint value.
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP _SETPOINT LIMITS

FUNCTIONAL UNIT

1. TRIP GENERATION

A.

Process

1.

(52 B w ™

[2)}

8.
9.

Pressurizer Pressure - High

Pressurizer Pressure - Low

Steam Generator Level - Low

Steam Generator Level - High

Steam Generator Pressure - Low
Containment Pressure - High

Reactor Coolant Flow - Low

a. Rate
b. Floor
c. Band

Local Power Density - High
DNBR - Low

Excore Neutron Flux

1.

Variable Overpower Trip

a. Rate
b. Ceiling
c. Band

TRIP SETPOINT

< 2383 psia

v

1837 psia (2)
44.2% (4)

WY

A

91.0% (9)
919 psia (3)

1%

A

3.0 psig

A

0.115 psi/sec (6)(7)

v

11.9 psid (6)(7)

A

10.0 psid (6)(7)
21.0 kW/ft (5)

A

v

1.30 (5)

<10.6%/min of RATED
THERMAL POWER (8)

<110.0% of RATED
THERMAL POWER (8)

=9.8% of RATED
THERMAL POWER (8)

ALLOWABLE VALUES

1A

2388 psia

v

1821 psia (2)
43.7% (4)

v

1A

91.5% (9)
912 psia (3)

v

1A

3.2 psig

A

0.118 psi/sec (6)(7)

[\

11.7 psid(6)(7)

1A

10.2 psid (6)(7)

A

21.0 kW/ft (5)

[\

1.30 (5)

<11.0%/min of RATED
THERMAL POWER (8)

=111.0% of RATED
THERMAL POWER (8)

<10.0% of RATED
THERMAL POWER (8)




TABLE 2.2-1 (Continued)

«
g REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS
™
§ FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES
- 2. Logarithmic Power Level - High (1) .
= a. Startup and Operating < 0.010X of RATED < 0.011X of RATED
w THERMAL POWER THERMAL POWER
b. Shutdown < 0.010X of RATED < 0.011X of RATED
THERMAL POWER THERMAL POWER
C. Core Protection Calculator System
1. CEA Calculators Not Applicable Not Applicable
2. Core Protection Calculators Not Applicable Not Applicable
~N
Fe D. Supplementary Protection System
Pressurizer Pressure - High < 2409 psia < 2414 psia
II. RPS LOGIC
**** A. Matrix Logic Not Applicable Not Applicable
8. Initiation Logic Not Applicable Not Applicable
I11. RPS ACTUATION DEVICES
A. Reactor Trip Breakers Not Applicable Not Applicable
?. B. Manual Trip Not Applicable Not Applicable
2
m
x
—
P 4
o
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2.1 and 2.2 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

BASES

2.1.1 REACTOR CORE

"The restrictions of these safety limits prevent overheating of the fuel
cladding and possible cladding perforation which would result in the release
of fission products to the reactor coolant. Overheating of the fuel cladding
is prevented by (1) restricting fuel operation to within the nucleate boiling
‘regime where the heat transfer coefficient is large and the cladding surface
temperature is slightly above the coolant saturation temperature, and (2) main-
taining the dynamically adjusted peak linear heat rate of the fuel at or less
than 21 kW/ft which will not cause fuel centerline melting in any fuel rod.

First, by operating within the nucleate boiling regime of heat transfer,
the heat transfer coefficient is large enough so that the maximum clad surface
temperature is only slightly greater than the coolant saturation temperature.
The upper boundary of the nucleate boiling regime is termed "departure from
nucleate boiling" (DNB). At this point, there is a sharp reduction of the
heat transfer coefficient, which would result in higher cladding temperatures
and the possibility of cladding failure.

Correlations predict DNB and the location of DNB for axially uniform and
non-uniform heat flux distributions. The Tocal DNB ratio (DNBR), defined as
the ratio of the predicted DNB heat flux at a particular core location to the
actual heat flux at that location, is indicative of the margin to DNB. The
minimum value of DNBR during normal operation and design basis anticipated
operational occurrences is limited to 1.30 based upon a statistical combination '
of CE-1 CHF correlation and engineering factor uncertainties and is established
as a Safety Limit. The DNBR Timit of 1.30 includes a rod bow compensation of }
1.75% on DNBR.

Second, operation with a peak linear heat rate below that which would
cause fuel centerline melting maintains fuel rod and cladding integrity. Above
this peak linear heat rate level (i.e., with some melting in the center), fuel
rod integrity would be maintained only if the design and operating conditions
are appropriate throughout the life of the fuel rods. Volume changes which
accompany the solid to liquid phase change are significant and require accom-
modation. Another consideration involves the redistribution of the fuel which
depends on the extent of the melting and the physical state of the fuel rod at
the time of melting. Because of the above factors, the steady state value of
the peak linear heat rate which would not cause fuel centerline melting is
established as a Safety Limit. To account for fuel rod dynamics (lags), the
directly indicated Tinear heat rate is dynamically adjusted by the CPC program.
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BASES

Limiting Safety System.Settings for the Low DNBR, High Local Power
Density, High Logarithmic Power Level, Low Pressurizer Pressure and High Linear
Power Level trips, and Limiting Conditions for Operation on DNBR and kiW/ft
margin are specified such that there is a high degree of confidence that the
specified acceptable fuel design limits are not exceeded during normal
operation and design basis anticipated operational occurrences.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment
atmosphere.

The Reactor Coolant System components are designed to Section III,
1974 Edition, Summer 1975 Addendum, of the ASME Code for Nuclear Power Plant
Components which permits a maximum transient pressure of 110% (2750 psia) of
design pressure. The Safety Limit of 2750 psia is therefore consistent with
the design criteria and associated code requirements.

The entire Reactor Coolant System is hydrotested at 3125 psia to
demonstrate integrity prior to initial operation.

2.2.1 REACTOR_TRIP SETPOINTS

The Reactor Trip Setpoints specified in Table 2.2-1 are the values at
which the Reactor Trips are set for each functional unit. The Trip Setpoints
have been selected to ensure that the reactor core and Reactor Coolant System
are prevented from exceeding their Safety Limits during normal operation and
design basis anticipated operational occurrences and to assist the Engineered
Safety Features Actuation System in mitigating the consequences of accidents.
Operation with a trip set less conservative than its Trip Setpoint but within
its specified Allowable Value is acceptable on the basis that the difference
between each Trip Setpoint and the Allowable Value is equal to or Tess than
the drift allowance assumed for each trip in the safety analyses.

The DNBR -~ Low and Local Power Density - High are digitally generated
trip setpoints based on Safety Limits of 1.30 and 21 kW/ft, respectively.
Since these trips are digitally generated by the Core Protection Calculators,
the trip values are not subject to drifts common to trips generated by analog
type equipment. The Allowable Values for these trips are therefore the same
as the Trip Setpoints.

To maintain the margins of safety assumed in the safety analyses, the
calculations of the trip variables for the DNBR - Low and Local Power Density -
High trips include the measurement, calculational and processor uncertainties
and dynamic allowances as defined in the Tatest applicable revision of CEN-305-
P, "Functional Design Requirements for a Core Protection Calculator" and CEN-
304-P, "Functional Design Requirements for a Control Element Assembly
Calculator."
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BASES

Local Power Density - High (Continued)

a. Nuclear flux power and axial power distribution from the excore flux
monitoring system;

b. Radial peaking factors from the position measurement for the CEAs;

c. Delta T power from reactor coolant temperatures and coolant flow
measurements.

The local power density (LPD), the trip variable, calculated by the CPC
incorporates uncertainties and dynamic compensation routines. These uncer-
tainties and dynamic compensation routines ensure that a reactor trip occurs
when the actual core peak LPD is sufficiently less than the fuel design limit
such that the increase in actual core peak LPD after the trip will not result
in a violation of the Peak Linear Heat Rate Safety Limit. CPC uncertainties
related to peak LPD are the same types used for DNBR calculation. Dynamic
compensation for peak LPD is provided for the effects of core fuel centerline
temperature delays (relative to changes in power density), sensor time delays,
and protection system equipment time delays.

DONBR - Low

The DNBR - Low trip is provided to prevent the DNBR in the Timiting
coolant channel in the core from exceeding the fuel design 1imit in the event
of design bases anticipated operational occurrences. The DNBR - Low trip
incorporates a low pressurizer pressure floor of 1860 psia. At this pressure
a DNBR - Low trip will automatically occur. The DNBR is calculated in the CPC
utilizing the following information:

a. Nuclear flux power and axial power distribution from the excore
neutron flux menitoring system;

b.  Reactor Coolant System pressure from pressurizer pressure measurement;

Cc. Differential temperature (Delta T) power from reactor coolant
temperature and coolant flow measurements;

d. Radial peaking factors from the position measurement for the CEAs;
e. Reactor coolant mass flow rate from reactor coolant pump speed; -

f. Core inlet temperature from reactor coolant cold leg temperature
measurements. .
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SAFETY LIMITS AND LIMITING SAFETY SYSTEMS SETTINGS

BASES

DNBR - Low (Continued) ~

The DNBR, the trip variable, calculated by the CPC incorporates various uncer-
tainties and dynamic compensation routines to assure a trip is initiated prior
to violation of fuel design limits. These uncertainties and dynamic compensa-
tion routines ensure that a reactor trip occurs when the calculated core DNBR
is sufficiently greater than 1.30 such that the decrease in calculated core ’
DNBR after the trip will not result in a violation of the DNBR Safety Limit.
CPC uncertainties related to DNBR cover CPC input measurement uncertainties,
algorithm modelling uncertainties, and computer equipment processing uncer-
tainties. Dynamic compensation is provided in the CPC calculations for the
effects of coolant transport delays, core heat flux delays (relative to changes
in core power), sensor time delays, and protection system equipment time
delays.

The DNBR algorithm used in the CPC is valid only within the limits
indicated below and operation outside of these limits will result in a CPC
initiated trip.

Parameter Limiting Value

a. RCS Cold Leg Temperature-Low > 470°F
b. RCS Cold Leg Temperature-High < 610°F
c. Axial Shape Index-Positive Not more positive than + 0.5
d. Axial Shape Index-Negative Not more negative than - 0.5
e. Pressurizer Pressure-Low > 1860 psia
f. Pressurizer Pressure-High < 2388 psia
g. Integrated Radial Peaking

Factor-Low > 1.28
h. Integrated Radial Peaking

Factor-High < 7.00
i. Quality Margin-Low >0

Steam Generator Level - High

The Steam Generator Level - High trip is provided to protect the turbine
from excessive moisture carry over. Since the turbine is automatically tripped
when the reactor is tripped, this trip provides a reliable means for providing
protection to the turbine from excesssive moisture carryover. This trip’s set-
point does not correspond to a safety limit, and provides protection in the
event of excess feedwater flow. The setpoint is identical to the main steam
isolation setpoint. Its functional capability at the specified trip setting
enhances the overall reliability of the reactor protection system.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

6.9.1.9 Core operating limits shall be established and documented in the CORE
OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload cycle for the following:

Shutdown Margin K, , - Any CEA Withdrawn for Specification 3.1.1.2
Moderator Temperature Coefficient BOL and EOL limits for
Specification 3.1.1.3 7

Boron Dilution Alarms for Specification 3.1.2.7

Movable Control Assemblies - CEA Position for Specification 3.1.3.1
Regulating CEA Insertion Limits for Specification 3.1.3.6

Part Length CEA Insertion Limits for Specification 3.1.3.7

Linear Heat Rate for Specification 3.2.1

Azimuthal Power Tilt - T, for Specification 3.2.3

DNBR Margin for Specification 3.2.4

Axial Shape Index for Specification 3.2.7

o

= D OO

6.9.1.10 The analytical methods used to determine the core operating Tlimits
shall be those previously reviewed and approved by the NRC in:

a. "CE Method for Control Element Assembly Ejection Analysis,"”
CENPD-0190-A, January 1976 (Methodology for Specification 3.1.3.6,
Regulating CEA Insertion Limits).

b. “The ROCS and DIT Computer Codes for Nuclear Design," CENPD-266-P-A,
April 1983 (Methodology for Specifications 3.1.1.2, Shutdown Margin
Ky.; = Any CEA Withdrawn; 3.1.1.3, Moderator Temperature Coefficient
BOL and EOL Timits and 3.1.3.6, Regulating CEA Insertion Limits).

c. "Safety Evaluation Report related to the Final Design of the Standard
NucTear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March
1983), No. 2 (September 1983), No. 3 (December 1987) (Methodology for
Specifications 3.1.1.2, Shutdown Margin K, - Any CEA Withdrawn;
3.1.1.3, Moderator Temperature Coefficient BOL and EOL limits;
3.1.2.7, Boron Dilution Alarms; 3.1.3.1, Movable Control Assemblies -
CEA Position; 3.1.3.6, Regulating CEA Insertion Limits; 3.1.3.7, Part
Length CEA Insertion Limits and 3.2.3 Azimuthal Power Tilt - T)-

d. "Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, May 1988 and "System 80™ Inlet Flow Distribution,”
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and 3.2.7 Axial
Shape Index).
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

e. '"Calculational Methods for the CE Large Break LOCA Evaluation Model,"
CENPD-132-P, August 1974 (Methodology for Specification 3.2.1, Llinear
Heat Rate).

f.  "Calculational Methods for the CE Large Break LOCA Evaluation Model,"
CENPD-132-P, Supplement 1, February 1975 (Methodology for o
Specification 3.2.1, Linear Heat Rate).

g. "Calculational Methods for the CE Large Break LOCA Evaluation Model,"
CENPD-132-P, Supplement 2-P, July 1975 (Methodology for Specification
3.2.1, Linear Heat Rate).

h.  "Calculative Methods for the CE Small Break LOCA Evaluation Model,"
CENPD-137-P, August 1974 (Methodology for Specification 3.2.1, Linear
Heat Rate).

i, “Calculative Methods for the CE Small Break LOCA Evaluation Model,"
CENPD-137-P, Supplement 1P, January 1977 (Methodology for Specification
3.2.1, Linear Heat Rate).

J. Letter: 0. D. Parr (NRC) to F. M. Stern (CE), dated June 13, 1975 (NRC
Staff Review of the Combustion Engineering ECCS Evaluation Model). NRC
approval for: 6.9.1.10e, 6.9.1.10f, 6.9.1.10h.

k. Letter: 0. D. Parr (NRC) to A. E. Scherer (CE), dated December 9, 1975
(NRC Staff Review of the Proposed Combustion Engineering ECCS Evaluation
Model Changes). NRC approval for: 6.9.1.10g

1. Letter: K. Kniel (NRC) to A. E. Scherer (CE), dated September 27,
1977 (Evaluation of Topical Reports CENPD-133, Supplement 3-P and
CENPD-137, Supplement 1-P). NRC approval for 6.9.1.10.1.

The core operating limits shall be determined so that all applicable limits

(e.g., fuel thermal-mechanical 1imits, core thermal-hydraulic limits, ECCS Timits,
nuclear limits such as shutdown margin, and transient and analysis 1imits) of the
safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or
supplements thereto, shall be provided upon issuance, for each reload cycle,
to the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE.OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 76 TO FACILITY OPERATING LICENSE NO. NPF-41,

AMENDMENT NO. 62 TO FACILITY OPERATING LICENSE NO. NPF-51,

AND_AMENDMENT NO. 48 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 BACKGROUND

In a letter of March 30, 1993 (Ref. 1), Arizona Public Service Company (APS)
requested U.S. Nuclear Regulatory Commjssion (NRC) review of Supplement 1-P to
Enclosure 1-P to LD-82-054, "System 80™ Inlet Flow Distribution." Enclosure
1P to LD-82-054, "Statistical Combination of Uncertainties - of ﬁystem
Parameter Uncertainties in Thermal Margin Analyses for System 80™," is used
to calculate the departure from nucleate boiling ratio (DNBR) for Palo Verde
Nuclear Generating Station (PVNGS) units. This method has been reviewed and
approved by the NRC.

Supplement 1-P to Enclosure 1P to LD-82-054 describes a revised System 80™
core inlet flow distribution for use with ABB-CE Statistical Combination of
Uncertainties (SCU) methodology for assessing core thermal margin. The
revised core inlet flow distribution and the associated uncertainties are the
result of re-evaluating the System 80™ reactor flow model data. The re-
evaluation treats the core inlet flow distribution data in a statistical
manner, as opposed to the deterministic method currently used. The objective
of the revised methodology is to reduce conservatism in the current
deterministic approach to gain additional calculated core thermal margin.

The report summarizes the current deterministic method of treating the core
inlet flow data as an introduction to the revised methodology. The geometric
features of the core lower support structure are described in relation to
their possible impacts on core inlet flow distribution. Based on these
features, the core inlet plane is regionalized to account for potential
differences in inlet flow rates. The System 80™ flow model data is then used
to determine the core inlet flow factors and their uncertainties for the core
inlet regions. A statistical test is applied to the resulting core inlet flow
factors to support the hypothesis that the selected regions have separate,
distinct core inlet flow factors. -
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2.0 INTRODUCTION

By letter dated January 20, 1994 (Ref. 2), 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, E1 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
increase the DNBR 1limit from 1.24 to 1.30 to accommodate the uncertainties in
core inlet flow distribution. The prqPosed amendment also adds the analytical
method supplement entitled "System 80™ Inlet Flow Distribution" to the list
of methods used to determine core operating limits.

3.0 EVALUATION

APS currently uses a deterministic method to account for the inlet flow
distribution and associated uncertainties in thermal margin analysis. The
revised approach applied to determine the System 80™ core inlet flow
distribution is to identify regional flow factors based on the assumption that
the inlet flow for groups of assemblies is determined by some common
relationship to the upstream flow geometry. It consists of the following
steps:

. Define geometric features in the reactor vessel which influence the
core inlet flow distribution.

. Examine the core inlet flow distribution data to identify regions
which have similar inlet flow factors, and categorize those
regions.

. Determine the mean inlet flow factor and standard deviation of the

flow factors for each region.

. Test the null hypothesis that the mean inlet flow factor values for
two regions are from the same population. If that hypothesis can
be rejected at a significance level of 5% for an equal-tails test,
assume that the mean flow factors for the two regions are distinct
values.

. Repeat the test pairwise for each of the regions that have been
identified.

Using this approach, six different regions each with its own mean value and
standard deviation for inlet flow factors are identified in Table 3-2

(Ref. 1). The licensee’s report concludes that these revised flow factors
along with the sample standard deviations of the flow factors are a valid set
"to be used for future System 80™ thermal margin licensing analyses.
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For the System 80™ plants, the current SCU methodology treats the core inlet
flow distribution in a deterministic manner. As a result of the reassessment
of the System 80™ core inlet flow distribution, the core inlet flow
distribution and its associated uncertainties will be treated in a statistical
manner.

The system parameter SCU methodology consists of developing a minimum
departure from nucleate boiling ratio (MDNBR) response surface which provides
the functional relationship between the dependent variable, MDNBR, and the
independent system parameter variable. The response surface is used to
combine the probability density functions (PDFs) or the uncertainties
associated with each of the independent variables into a resultant DNB PDF.
The DNB PDF is then used to determine the MDNBR value at the 95% probability
and 95% confidence levels.

The 95/95 SCU MDNBR 1imit is used in conjunction with a best estimate thermal
margin model to assess margin to the DNBR limit.

With respect to the System 80™ SCU methodology described in NUREG-0852,
Supplement 2 (Ref. 3), the revised core inlet flow distribution approach will
involve the following changes:

. The sensitivity of DNBR with respect to inlet flow factor will be
determined for the Timiting assembly and adjacent assemblies.
These sensitivities will then be used with the appropriate inlet
flow factor uncertainties to calculate an overall root-sum-square
system parameter uncertainty, using the method presented in
Section 5.3 of "Statistical Combination of Uncertainties,
Combination of System Parameter Uncertainties in Thermal Margin
Analyses for Arkansas Nuclear One Unit 2" (Ref. 4).

. This approach will yield an increased MDNBR Timit which will
include allowances for uncertainties in hot assembly and adjacent
assembly inlet flow. The increase in MDNBR 1imit can be
accommodated directly by increasing the 1imit, or by applying a
thermal margin penalty.

APS has proposed (Ref. 2) to increase the MDNBR 1imit from 1.24 to 1.30 to
accommodate the uncertainties in the core inlet flow distribution.

Reference 1 has proposed a set of factors to construct a best estimate core
thermal margin model. Uncertainties in inlet flow to the hot assembly and
adjacent assemblies can be accounted for statistically by either increasing
DNBR or applying a thermal margin penalty using approved SCU methods.
Uncertainties in inlet flow have been treated statistically, using these
methods (Ref. 4) and have been previously approved by the staff for other
Combustion Engineering plants.

The Ticensee has proposed to implement the uncertainties associated with core
inlet flow distribution by increasing the MDNBR from 1.24 to 1.30. The basis
" for this increase is provided in References 2 and 5. This has been reviewed
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by the staff and is acceptable for use in Palo Verde Units 1, 2, and 3. The
staff finds the technical specification changes proposed in Reference 2 to be
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 12358).
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.

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.
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