
gay%
AEQUI~(4

~4 0
C

I 0

+a*++

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

ARIZONA PUBLIC SERVICE COI"iPAHY ET AL.

DOCKET NO. STN 50-528

PALO VERDE NUCLEAR GENERATING STATION, UNIT NO. 1

AMENDYiEHT TO FACILITY OPERATING LICENSE

Amendment No. 23
License No. HPF-41

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

A. The application for amendment, dated January 23, 1987, as supplemented
by letters dated April 23, June 8, July 17 and October 1, 1987, by
the Arizona Public Service Company (APS) 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 (licensees),
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 regulations of the Commission;

C. There is reasonable assurance (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements have
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicyted in the enclosure to this license amendment,
and Paragraph 2.C.(2) of Facility Operating License No. NPF-41 is hereby
amended to read as follows:

(2) Technical S ecifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 23, 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.

3. This license amendment is effective as of the date of issuance. The
changes in the Technical Specifications are to become effective within 30
days of issuance of the amendment. In the period between issuance of: the
amendment and the effective date of the new Technical Specifications, the
licensees shall adhere to the Technical Specifications existing at the
time. The period of time during changeover shall be minimized.

FOR THE NUCLEAR REGULATORY CONYiISSION

George . Knighton Director
Projec Directora e V

Division of Reactor Projects - III,
IV, V and Special Projects

Office of Nuclear Reactor Regulation

Enclosure:
Changes to the Technical

Specifications

Date of Issuance: October 9, 1987





October 9, 1987

ENCLOSURE TO LICENSE AMENDMENT
'l

AMENDMENT NO. 23 TO FACILITY OPERATING LICENSE NO. NPF-4

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. Also to be replaced
are the following overleaf pages to the amended pages.
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DEFINITIONS

". DOSE E UIVALENT I-131

1.10 DOSE E(UIVALENT I-131 shall be that concentration of I-131 (microcuries/
gram) which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132, I-133, I-134 and I-135 actually present.
The thyroid dose conversion factors used for this calculation shall be those
listed in Table III of TID-14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
E - AVERAGE DISINTEGRATION ENERGY

1. 11 E shall be the average (weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling) of the sum
of the average beta and gamma energies per disintegration (in MeV) for isotopes,
other than iodines, with half"lives greater than 15 minutes, making up at
least 95K of the total noniodine activity in the coolant.

ENGINEERED SAFETY FEATURES RESPONSE TIME

1. 12 The ENGINEERED SAFETY FEATURES RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc. ). Times shall include diesel
generator starting and sequence loading delays where applicable.

FRE UENCY NOTATION

1. 13 The FRE(UENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1. 1.

GASEOUS RADWASTE SYSTEM

1.14 A GASEOUS RADMASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.

IDENTIFIED LEAKAGE,

1.15 IDENTIFIED LEAKAGE shall be:

a. Leakage into closed systems, other than reactor coolant pump
controlled bleed-off flow, such as pump seal or valve packing leaks
that are captured and conducted to a sump or collecting tank, or

b.

C.

Leakage into the containment atmosphere from sources that are both
specifically located and known either not to'nterfere with the
operation of leakage detection systems or not to be PRQSURE
BOUNDARY LEAKAGE, or

Reactor Coolant System leakage through a steam generator to the
secondary system.
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DEFINITIONS

1. 16 K is the k effective calculated by considering the actual.CEA con-
figurat(o3 and assuming that the fully or partially inserted full-length CEA
of the highest worth is fully withdrawn.

MEMBER(S OF THE PUBLIC

1. 17 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupa-
tionally associated with the plant. This category does not include employees
of the licensee, its contractors, or vendors. Also excluded from this category
are persons who enter the site to service equipment or to make deliveries.
This category does include persons who use portions of the site for recrea-
tional, occupational, or other purposes not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL ODCM

1.18 The OFFSITE DOSE CALCULATION MANUAL shall contain the current methodology
and parameters used in the calculation of offsite doses due to radioactive
gaseous and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring alarm/trip setpoints, and in the conduct of the environmental
radiological monitoring program.

OPERABLE - OPERABILITY

1.19 A system, subsystem, train, component, or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified function(s),
and when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to perform its
function(s) are also capable of performing their related support function(s).

OPERATIONAL MODE " MODE

1.20 An OPERATIONAL MODE (i.e..MODE) shall correspond to 'any one inclusive
combination of core reactivity condition, power level, and cold leg reactor
coolant temperature specified in Table 1.2.

PHYSICS TESTS

1.21 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
(1) described in Chapter 14. 0 of the FSAR, (2) authorized under the provisions
of 10 CFR 50.59, or (3) otherwise approved by the Commission.

PLANAR RADIAL PEAKING FACTOR - F

\

1.22 The PLANAR RADIAL PEAKING FACTOR is the ratio of the peak to plane
average power density of the individual fuel rods in a given horizontal plane,
excluding the effects of azimuthal tilt.
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, DEFINITIONS

PRESSURE BOUNDARY LEAKAGE

1.23 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube
leakage) through a nonisolable fault in a Reactor Coolant System component
body, pipe wall, or vessel wall.

PROCESS CONTROL PROGRAM PCP

1.24 Th'e PROCESS CONTROL PROGRAM shall contain the provisions to assure that
the SOLIDIFICATION of wet radioactive wastes results in a waste form with
properties that meet the requirements of 10 CFR Part 61 and of low level
radioactive waste disposal sites. The PCP shall identify process parameters
influencing SOLIDIFICATION such as pH, oil content, H 0 content, solids content,
ratio of solidification agent to waste and/or necessa)y additives for each
type of anti'cipated waste, and the acceptable. boundary conditions for the
process parameters shall be identifi'ed for each waste type, based on laboratory
scale and full-scale testing or experience. The PCP shall also include an
identification of conditions that must be satisfied, based on full-scale
testing, to assure that dewatering of bead resins, powdered resins, and filter
sludges will result in volumes of free water, at the time of disposal, within
the limits of 10 CFR Part 61 and of low level radioactive waste disposal
sites.

PURGE " PURGING

1.25 PURGE or PURGING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity, concentra-
tion, or other operating condition, in such a manner that replacement air or
gas is required to purify the confinement.

RATED THERMAL POWER

1.26 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3800 MWt.

REACTOR TRIP SYSTEM RESPONSE TIME

1.27 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its trip setpoint at the, channel sensor
until electrical power is interrupted to the CEA drive mechanism.

REPORTABLE EVENT

1.28 A REPORTABLE EVENT shall be any of those conditions specified in
Section 50.73 to 10 CFR Part 50.
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DEFINITIONS

SHUTDOWN MARGIN

1.29 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which
the reactor is subcritical .or would be subcritical from its present condition
assuming:

U

a. No change in part-length control element assembly position, and

b. All full-length control element assemblies (shutdown and regulating)
are fully inserted except for the single assembly of highest
reactivity worth which is assumed to be fully withdrawn.

SITE BOUNDARY

1.30 The SITE BOUNDARY shall be that line beyond which the land is neither
owned, nor leased, nor otherwise controlled by the licensee.

SOFTWARE

1.31 The digital computer SOFTWARE for the reactor protection system shall be
the program codes including their associated data, documentation, and procedures.

. SOLIDIFICATION

1,32 SOLIDIFICATION shall be the'onver'sion of radioactive wastes from liquid
systems to a homogeneous (uniformly distributed), monolithic, immobilized
solid with definite volume and shape, bounded by a stable surface of distinct
outline on all sides (free-standing).

SOURCE CHECK

1.33 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a source of in'creased radioactivity.

STAGGERED TEST BASIS

1.34, A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains, or other
designated components obtained by dividing the specified test interval
into n equal subintervals, and

b. The testing of one system, subsystem, train, or- other
designated'omponentat'the beginning of each subinterval.

THERMAL POWER

1.35 THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.
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DEFINITIONS

UNIDENTIFIED LEAKAGE

1.36 UNIDENTIFIED LEAKAGE shall be all leakage which does not constitute
either IDENTIFIED LEAKAGE or reactor coolant pump controlled bleed-off flow.

UNRESTRICTED AREA

1.37 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of protection
of individuals from exposure to radiation and radioactive materials, or any
area within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional, and/or recreational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

1.38 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radioactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through charcoal
adsorbers and/or HEPA filters for the purpose of removing iodines or partic-
ulates from the gaseous exhaust stream prior to the release to the environment.
Such a system is not considered to have any effect on noble gas effluents.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered
to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

l. 39 VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration, or
other operating condition, in such a manner that replacement air or gas is not
provided or require'd during VENTING. Vent, used in system names, does not
imply a VENTING process.
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DEFINITIONS

TABLE 1.1

I"Iit"III

NOTATION

4/M.

SA

S/U

N.A.

FREIRUENCY

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At least 4 times per month
at intervals no greater
than 9 days and a minimum
of 48 times per year.

At least once per 31 days.

At least once per 92 days.

At least once per 184 days.

At least once per 18 months'.

Completed prior to each release.

Prior to each reactor startup.

Not applicable.
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

4.

5.

6.

7.

Steam Generator Level - High

Steam Gener'ator Pressure - Low

Containment Pressure - High

Reactor Coolant Flow - Low

a. Rate

b. Floor
c. Band

8. Local Power Oensity - High

9. ONBR " Low

B. Excore Neutron Flux
1. Variable Overpower Trip

a. Rate

Ceiling

c. Band

FUNCTIONAL UNIT

I. TRIP GENERATION

A. Pr ocess

1. Pressurizer Pressure - High

2. Pressurizer Pressure — Low

3. Steam Generator Level - Low

TRIP SETPOINT

< 2383 psia
> 1837 psia (2)
> 44.ZX (4)
< 91.0X (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)
> 1.231 (5)

< 10.6X/min of RATEO
THERMAL POWER (8)
< 110.0X of RATED
THERMAL POWER (8)
< 9.8X of RATEO
THERMAL POWER (8)

ALLOWABLE VALUES

< 2388 psia
> 1822 psia (2)
> 43.7X (4)
< 91.5X (9)
> 912 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)
> 1.231 (5)

< 11.0X/min of RATEO
THERMAL POWER (8)
< 111.(C of RATEO
THERMAL POWER (8)
< 1O.OX of RATEO
THERMAL POWER (8)



TABLE 2. 2-'1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUNCTIONAL UNIT

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

b. Shutdown

B. Manuhl';Trip

C. Core Protection Calculator System

1. CEA Calculators

2. Core Protection Calculator s

D. Supplementary Protection System

Pressurizer Pressure - High
Y

II. RPS LOGIC

A. Matrix Logic

B. Initiation Logic

III. RPS ACTUATION DEVICES

A. Reactor. Trip Breakers

TRIP SETPOINT

< 0.010K of RATED
THERMAL POWER

< 0.010X 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

< 0.011K of RATED
THERMAL POWER

Not Applicable

Not Applicable

< 2414 psia

Not Applicable

Not Applicable

Not Appl icabl e

Not Applicable

CD

FO
Ca)



TABLE 2. 2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS

Trip may be manually bypassed above 10-4X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POWER is less than or equal
to 10-4X of RATED THERMAL POWER.

(2)

(3)

(4)

(5)

In MODES 3-4, value may be decreased manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

In MODES 3-4, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

X of the distance between steam generator upper and lower level wide
range instrument nozzles.

As stored within the Core Protection Calculator (CPC). Calculation of
the trip setpoint includes measurement, calculational and processor uncer-
tainties, and dynamic allowances. Trip may be manually bypassed below 10-~X
of RATED THERMAL POWER; bypass shall be automatically removed when THERMAL
POWER is greater than or equal to 10-~X of RATED THERMAL POWER.

The approved DNBR limit is 1.231 which includes a partial rod bow penalty
compensation. If the fuel burnup exceeds that for which an increased rod
bow penalty is required, the DNBR limit shall be adjusted. In this case a
DNBR trip setpoint of 1.231 is allowed provided that the difference is com-
pensated by an increase in the CPC addressable constant BERRl as follows:

RB "
RBo d X POL

new old i 100 d DNBR

where BERRlo)d is the uncompensated value of BERRl; RB is the fuel rod

bow penalty in X DNBR; RB is the fuel rod bow penalty in X DNBR already

accounted for in the DNBR limit; POL is the power operating limit; and
d (X POL)/d (X DNBR) is the absolute value of the most adverse derivative
of POL with respect to DNBR.
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TABLE 2.2-1 (Continued)

REACTOR PROTECTIYE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS (Continued)

(6) 'RATE is the maximum rate of decrease of the trip setpoint. There are no
restrictions on the rate at which the setpoint can increase.
FLOOR is the minimum value of the trip setpoint.
BAND is the amount by which tlie'trip setpoint is below the input signal
~un ess limited by Rate or Floor.
Setpoints are based on steam generator differential pressure.

(7) The setpoint may be altered to disable trip function during testing
pursuant to Specification 3.10.3.

(8) RATE is the maximum rate of increase of the trip setpoint. (The rate at
wh>ch the setpoint can decrease is no slower than fiv'e percent per second.)
CEILING is the maximum value of the trip setpoint.
BAND ss the amount by which the trip setpoint is above the steady state
input signal unless limited by the rat% or the ceiling.

(9) X of the distance between steam generator upper and lower level narrow
range instrument nozzles.

AMENDMENT NO. 19



REACTIVITY CONTROL SYSTEMS

3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4. 1. 1 BORATION CONTROL

SHUTDOWN MARGIN - ALL CEAs FULLY INSERTED

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.0X delta k/k.

APPLICABILITY: MODES 3, 4", and 5" with all full-length CEAs fully inserted.

ACTION:

With the SHUTDOWN MARGIN less than 1.0X delta,k/k, immediately initiate and
continue boration at greater than or equal to 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 1.0X delta k/k at least once per 24 hours by consideration of at least the
following factors:

1.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor'Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4. 1. 1. 1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1. OX delta k/k at least once per
31 Effective Full Power Days (EFPD). This comparison shall consider at least
those factors,:stated in Specification 4. 1.1.1. 1, above. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.

See Special Test Exception 3.10.9.
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REACTIVITY CONTROL SYSTEMS

'SHUTDOWN MARGIN KN 1
ANY CEA WITHDRAWN

LIMITING CONDITION FOR OPERATION

3.1.1.2
e

a. The SHUTDOWN MARGIN shall be greater than or equal to that shown in
Figure 3.1-1A, and

b. For T ld less than or equal to 500'F, KN 1
shall be less than 0.99.

APPLICABILITY: MODES 1, 2*, 3*, 4*, and 5" with any full-length CEA fully or
partially withdrawn.

ACTION:

a. With the SHUTDOWN MARGIN less than that in Figure 3.1-1A, immediately
initiate and continue boration at greater than or equal to 26 gpm
to the reactor coolant system of a solution containing greater than
or equal to 4000 ppm boron or equivalent until the required SHUTDOWN

MARGIN is restored, and

b. With T l less than or equal to 500'F and K greater than or equal
to '0.9P, 'Immediately vary CEA positions and)oh initiate and continue
boration at greater than or equal to 26 gpm to the reactor coolant
system of a solution containing greater than or equal to 4000 ppm
boron or equivalent until the required KN 1

is restored.

SURVEILLANCE RE UIREMENTS

4.1.1.2.1 With any full-length CEA fully or partially withdrawn, the SHUTDOWN

MARGIN shall be determined to be greater than or equal to that in Figure 3.1. 1A:

a 0 Within 1 hour after detection of an inoperable CEA(s) and at -least
once per 12 hours thereafter while the CEA(s) is inoperable. If
the inoperable CEA is immovable as a result of excessive friction
or mechanical interference or known to be untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount aC least
equal to the withdrawn worth of the immovable or untrippibTe CEA(s).

See Special Test Exceptions 3.10.1 and 3.10.9
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'EA'CTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS (Continued

b. When in MODE 1 or-NODE 2 with k ff greater than or equal to 1.0, ateff
least once per 12 hours by verifying that CEA group withdrawal is
within the Transient Insertion Limits of Specification 3. 1.3.6.

C. When in MODE 2 with k ff less than 1.0, within 4 hours prior toeff
achieving reactor criticality by verifying that the predicted
critical CEA position is within the limits of Specification 3.1.3.6.

d. Prior to initial operation above 5X RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e. below, with the
CEA groups at the Transient Insertion Limits of Specification 3.1.3.6.

e. When in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors: lr

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.2.2 When in MODE 3, 4, or 5, with any full-length CEA fully or partially
withdrawn, and T less than or equal to 500'F, K shall be determined to
be less than 0.9$ M least once per 24 hours by con(i3eration of at least the
following factors:

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration

4.1. 1.2.3 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within t 1. OX delta k/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.2.l.e or 4.1.1.2.2. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.
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REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature cbefficient (HTC) shall be within the
area'f

Acceptable Operation shown on Figure 3.1-1.

APPLICABILITY: MODES 1 and, 2*¹

ACTION:

With the moderator temperature coefficient outside the area of Acceptable
Operation shown on Figure 3.1-1, be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The HTC shall be determined to be within its limits by confirmatory
measurements. HTC measured values shall be extrapolated and/or compensated to
permit direct comparison with the above limits.

4. 1. 1.3.2 The HTC shall be determined at the following frequencies. and THERMAL
POWER conditions during each fuel cycle:

a. Prior to initial operation above 5X of RATED THERMAL POWER, after
each fuel 'loading.

j

b. At any THERMAL POWER, within 7 EFPD after reaching a core average
exposure of 40 EFPD burnup into the current cycle.

c. At any THERMAL POWER, within 7 EFPD after reaching a core average
exposure equivalent to two-thirds of the expected current cycle
end-of"cycle core average burnup.

"With Keff greater than or equal to 1.0.

¹See Special Test Exception 3.10.2.

PALO VERDE - UNIT 1 3/4 1-4



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 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 f]ow paths OPERABLE, suspend all operations involving
CORE ALTERATIONS or positive reactivity changes..

SURVEILLANCE RE UIREMENTS

$ .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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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

a. A gravity feed flow path from either the refueling water tank or the
spent fuel pool through CH-536„ (RWT Gravity Feed Isolation Valve)
and a charging pump to the Reactor Coolant System,

b. A gravity feed flow path from the refueling water tank through
CH-327 (RWT Gravity Feed/Safety Injection System Isolation Valve)
and a charging pump to the Reactor Coolant System,

c. A flow path from either the refueling water tank or the spent fuel
pool through CH-164 (Boric Acid Filter Bypass Valve), utilizing
gravity feed and a charging pump to the Reactor Coolant System.

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

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to the

- Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.2.1 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. 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.

-b. At least once per 18 months when the Reactor Coolant System is at
normal operating pressure -by verifying that the flow path required
by Specification 3.1.2.2 delivers at least 26 gpm for 1 charging
pump and 68 gpm for two charging pumps to the Reactor Coolant System.

4.1.2.2.2 The provisions of Specification 4.0.4 are not applicable-for entry
into Mode 3 or Mode 4 to perform the surveillance testing of Specification
4. 1.2.2.1.b provided the testing is performed within 24 hour's after achieving
normal operating pressure in the reactor coolant system.
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'EACTIVITY CONTROL SYSTEMS

CHARGING 'PUMPS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3. 1.2.3 At least one charging pump or one high pressure safety injection pump
or one low pressure safety injection pump in the boron injection flow path
required OPERABLE pursuant to Specification 3. 1.2. 1 shall be OPERABLE and
capable of being powered from an OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:
r

'I

With no charging pump or high pressure safety injection pump or low pressure
safety injection'pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

k
~~

SURVEILLANCE RE UIREMENTS

':- 4.1.2.3 No additional Surveillance Requirements other than those required by
Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS " OPERATING

0

'IMITING CONDITION FOR OPERATION

3. 1.2.4 At least two charging pumps shall be OPERABLE.

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

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least HOT STANDBY within the next
6 hours; restore at least two charging pumps to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4. 1.2.4 No additional Surveillance Requirements other than those required
by Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6
a 0

b.

Each of the following borated water sources shall be OPERABLE:

The spent fuel pool with:
l. A minimum borated water volume as specified in Figure 3. 1-2, and

2. A boron concentration of between 4000 ppm and 4400 ppm boron, and

3. A solution temperature between 60 F and 180 F.

The refueling water tank with:
l. A minimum contained borated water volume as specified in

Figure 3.1-2, and

2. A boron concentration of between 4000 and 4400 ppm of boron, and

3. A solution temperature between 60'F and 120'F.

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

ACTION:

a \

b.

With the above required spent fuel pool inoperable, restore the pool
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours; restore the above required spent fuel pool
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN

within the next 30 hours.

With the refueling water tank inoperable, restore the tank to OPERABLE
status within 1 hour or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMEN1;S

4. l. 2. 6 Each of the above required borated water sources shall be demonstrated
OPERABLE:

a 0

b.

At least once per 7 days by:

1. Verifying the boron concentration in the water, and

2. Verifying the contained borated water volume of the water source.

At least once per 24 hours by verifying the refueling water tank
temperature when the outside air temperature is outside the 60 F to
120'F range.

c. At least once per 24 hours by verifying the spent fuel pool tempera-
ture when irradiated fuel is present in the pool.

See Special Test Exception 3.10.7.
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4

BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

ACTION:

With one startup channel high neutron flux alarm inoperable:
Determine the RCS boron concentration when entering MODE 3, 4,
5, or. 6 or at the time the alarm is determined to be inoperable.
From that time, the RCS boron concentration shall be determined
at the applicable monitoring frequency in Tables 3. 1-1 through
3. 1-5 by either boronometer or RCS sampli.ng.""
both startup channel high neutron flux alarms inoperable:
Determine the RCS boron concentration by either boronmeter and
RCS'ampling"". or by independent collection and analysis of two
RCS samples when entering Mode 3, 4, or 5 or at the time both
alarms are determined to be inoperable. From that time, the
RCS boron concentration shall be determined at the- applicable
monitoring frequency in Tables 3. 1-1. through 3.1-5, as applicable,
by either boronmeter and RCS sampling** or by collection and
analysis of two independent RCS samples. If redundant determina-
tion of RCS boron concentration cannot be accomplished immediate1y,
suspend all operations involving CORE ALTERATIONS or positive
reactivity changes until the method for determining and confirming
RCS boron concentration is restored.
When in MODE 5 with the RCS level below the centerline of the
hotleg or MODE 6, suspend all. operations involving CORE

ALTERATIONS or positive reactivity changes until at least one
startup channe'l high neutron flux alarm is restored to OPERABLE
status.

i

rovisions of Specification 3.0.3 are not applicable.

b. With

2.

The pC.

SURVEILLANCE RE UIREMENTS

3.1.2.7 Both startup channel high neutron flux alarms shall be OPERABLE.

APPLICABILITY: MODES 3", 4, 5, and 6.

4. 1.2.7 Each startup channel high neutron flux alarm shall be demonstrated
OPERABLE by performance of:

"Within 1 hour after the neutron fiux is within the startup range following
a reactor shutdown.

"*With one, or more reactor coolant pumps (RCP) operating the sample should be
obtained from the hot leg. With no RCP operating, the sample should be
obtained from the discharge line of the low pressure safety injection (LPSI)
pump operating in the shutdown cooling mode.
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REACTIVITY CONTROL SYSTEMS

0

SURVEILLANCE RE UIREMENTS (Continued

a. A CHANNEL'CHECK;

l. At least once per 12 hours.

2. When initially setting setpoints at the following times:

a) One hour after a reactor trip.
b) After a controlled reactor shutdown: Within 1 hour after

the neutron flux is within the startup range in MODE 3.

b. A CHANNEL FUNCTIONAL TEST every 31 days of cumulative operation
during shutdown.
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TABLE 3.1-1

RE VIREO MONITORING FRE UENCIES FOR BACKUP BORON
DILUTION DE ECTION AS A UNC ION OF OPERATING

CHARGING PUMPS AND PLANT 0 ERA ONAL MODES OR ff > 0.98

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 1 hour

12 hours 1 hour

8 hours 1 hour

ONA ONA

ONA

ONA

ONA

ONA

ONA

ONA

ONA

ONA

Notes: SCS = Shutdown Coo 1ng System
ONA = Operation not al)owed
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0
TABLE 3.1-2

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS AND PLANT

OPERATIONAL MODES FOR 0.98 > K ff > 0.97

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1. 2

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 2.5 hours

12 hours 2.5 hours

8 hours 2.5 hours

8 hours 0.5 hours

1 hour

1 hour

1 hour

ONA

0.5 hours

0.5 hours

0.5 hours

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1"3

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION 0 P RA ING CHARGING PUMPS

AND PLANT OPERATIONAL NODES OR .9 > K
TT

> 0.96

OPERATIONAL
MODE

3

4 not on SCS

5 not on SCS

4 L 5 on SCS

'Number of O eratin Char in Pum s

0 1

12 hours 3.5 hours 1.5 hours

12 hours 3.5 hours 1.5 hours

8 hours 3.5 hours 1.5 hours

8 hours 1 hour 0.5 hours

1 hour

1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1"4

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON'DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS
AND PLANT OPERATIONAL MODES FOR 0.96 > K ff 0 0.95

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

8 hours 2 hour s

2 hours

2 hours

2 hours

0.5 hours

1 hour

1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1"5

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS UNCT ON OF OPERA ING CHARGING PUMPS

AND PLANT OPERA IONAL MODES FOR K ff ( 0.95

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1 2

4 not on SCS

5 not on SCS

4 8 5 on SCS

6

12 hours 6 hours

12 hours 6 hours

8 hours 6 hours

8 hours 2 hours

24 hours 8 hours

3 hours

3 hours

3 hours

1 hour

4 hours

1.5 hours

1.5 hours

1.5 hours

0.5 hours

2 hours

Note: SCS = Shutdown Cooling System
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TABLE 3. 3-1 Continued)

TABLE NOTATIONS

"With the protective system trip breakers in the closed position, the CEA
drive system capable of CEA withdrawal, and fuel in the reactor vessel.

SThe provisions of Specification 3.0.4 are not applicable.

(a) Trip may be manually bypassed above 10-~X of RATED THERMAL POMER; bypass
shall be automatically removed when THERMAL POMER is less than or equal
to 10-4X of RATED THERMAL'OMER.

(b) Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.

(c) Trip may be manually bypassed below 10-4X of RATED THERMAL POWER; bypass
. shall be automatically removed when THERHAL POWER is greater than or equal

to 10-4X of RATED THERMAL POMER.

(d) Trip may be bypassed during testing pursuant to Special Test Exception
3 ~ 10. 3.

(e) See Special Test Exception 3.10.2.

(f) There are four channels, each of which is comprised of one of the four
reactor trip breakers, arranged in a selective two-out-of-four
configuration (i.e., one-out-of-two taken twice).

ACTION STATEMENTS

ACTION 1

ACTION 2

Mith the number of channels OPERABLE one less than required by
the Minimum Channels OPERABLE requirement, restore the inoperable
channel to OPERABLE status within 48 hours or be in at least
HOT STANDBY within the next 6 hours and/or open the protective
system trip breakers.

Mith the number of channels OPERABLE one less than the Total
Number of Channels, STARTUP and/or POMER OPERATION may continue
provided the inoperable channel is placed in the bypassed or
tripped condition 'within 1 hour. If the inoperable channel is
bypassed, the desirability of maintaining this channel in the
bypassed condition shall be reviewed in accordance with
Specification 6.5.1.6.g. The channel shall be returned to
OPERABLE status no later than during the next COLD SHUTDOWN.
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TABLE 3.3-1'ont'inued

ACTION STATEMENTS

A

With a channel process measurement circuit that, affects
multiple functional units inoperable or in test, bypass or
trip all associated functional units as listed below:

Process Measurement Circuit

1. Linear Power
(Subchannel or Linear)

2. Pressurizer Pressure " High
(Narrow Range)

3. Steam Generator Pressure-
Low

Steam Generator Level - Low
{Wide Range)

5. Core Protection Calculator

Functional Unit
Bypassed/Tripped

Variable Overpower (RPS)
Local Power Density - High (RPS)
DNBR " Low (RPS)

Pressurizer Pressure - High (RPS)
Local Power Density - High {RPS)
DNBR - Low (RPS)

Steam Generator Pressure - Low
Steam Generator Level 1-Low (ESF)
Steam Generator Level 2-Low (ESF)

Steam Generator Level - Low (RPS)
Steam Generator Level 1"Low (ESF)
Steam Generator Level 2-Low (ESF)

Local Power Density - High (RPS)
DNBR - Low (RPS)

ACTION 3 With the number of channels OPERABLE one less than the Minimum
Channels OPERABLE requirement, STARTUP and/or POWER OPERATION
may continue provided the following conditions are satisfied:

a. Verify that one of the inoperable channels has been
bypassed and place the other channel in the tripped
condition within 1 hour, and

b. All functional units affected by the bypassed/tripped
channel shall also be placed in the bypassed/tripped
condition as listed below:

Process Measurement Circuit

1. Linear Power
(Subchannel or Linear)

2. Pressurizer Pressure-
High (Narrow Range)

Functional Unit Bypassed/Tripped

Variable Overpower (RPS)
Local Power Density - High (RPS)
DNBR - Low (RPS)

Pressurizer Pressure - High (RPS)
Local Power Density - High (RPS)
DNBR - Low"(RPS)
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'/4.10 SPECIAL TEST EXCEPTIONS

3/4. 10. 1 SHUTDOWN MARGIN AND KN 1." CEA WORTH TESTS

LIMITING CONDITION FOR OPERATION

3.10.1 The SHUTDOWN MARGIN and K
1 requirements of Specification 3.1.1.2 may

be suspended for measurement of C(A worth and shutdown margin provided re-
activity equivalent to at least the highest estimated CEA worth is available
for trip insertion from OPERABLE CEA(s), or the reactor is subcr itical by atleast the reactivity equivalent of the highest CEA worth.

C

APPLICABILITY: MODES 2, 3" and 4"0.
ACTION:

b.

With any full-length CEA not fully inserted and with less than the
above reactivity equivalent available for trip insertion, immedi-
ately initiate and continue boration at 'greater than or equal to
26 gpm of a solution containing greater than or equal to 4000 ppm
boron or its equivalent until the SHUTDOWN MARGIN and KN 1

required
by Specification 3.1.1.2 are restored.
With all full-length CEAs fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate and
continue boration at greater than or equal to 26 gpm of a solution
containing greater than or equal to 4000 ppm boron or its equivalentuntil the SHUTDOWN MARGIN required by Specification 3. 1. 1. 1 is restored.

SURVEILLANCE RE UIREMENTS

4. 10. 1.1 The position of each full"length and part-length CEA required eitherpartially or fully withdrawn shall be determined at least once per 2 hours.

4.10.1.2 Each CEA not fully inserted shall be demonstrated capable of full
insertion when tripped from at least the 50K withdrawn position within 24 hours
prior to reducing the SHUTDOWN MARGIN to less than the limits of Specification
3. 1.1. 1.

4.10.1.3 When in MODE 3 or MODE 4, the reactor shall be determined to be
subcritical by at least the reactivity equivalent of the highest estimated CEA
worth or the reactivity equivalent of the highest estimated CEA worth is avail-
able for trip insertion from OPERABLE CEAs at least once per 2 hours by con-
sideration of at least the following factors:

a. Reactor Coolant System boron concentration,
b. CEA position,
c. Reactor Coolant System average temperature,
d. Fuel burnup based on gross thermal energy generation,
e. Xenon concentration, and

f. Samar'um concentration.

Operation in MODE 3 and MODE 4 shall be limited to 6 consecutive hours.
Limited to low power PHYSICS TESTING at the 320'F plateau.
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SPECIAL TEST EXCEPTIONS

3/4. 10. 2 MODERATOR TEMPERATURE COEFF ICIENT GROUP HEIGHT INSERTION AND
POWER DISTRIBUTION LIMITS

. LIMITING CONDITION FOR OPERATION

,,3.10.2 The moderator temperature coefficient, group height, insertion, and
power distribution limits of Specifications 3.1.1.3, 3.1.3.1, 3.1.3.5,
3. 1.3.6, 3.2.2, 3.2.3, 3.2.7, and the Minimum Channels OPERABLE requirement
of I.C.1 (CEA Calculators) of Table 3.3-1 may be suspended during the
performance of PHYSICS TESTS provided:

a. The THERMAL POWER is restricted to the'test power plateau
which shall not exceed 85K of RATED THERMAL POWER, and

b. The limits of Specification 3.2.1 are maintained and determined as
specified in Specification 4.10.2.2 below.

APPLICABILITY: MODES 1 and 2.

ACTION:

With any of the limits of Specification 3.2.1 being exceeded while the
requirements of Specifications 3.1.1.3, 3.1.3.1, 3.1.3.5, 3.1.3.6, 3.2.2,
3.2.3, 3.2.7, and the Minimum Channels OPERABLE requirement of I.C.l {CEA
Calculators) of Table 3.3-l. are suspended, either:

a. Reduce THERMAL POWER sufficiently.to satisfy the requirements
of Specification 3.2.1, or

b. Be in HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4. 10. 2. 1 The THERMAL POWER shall be determined at least once per hour during
PHYSICS TESTS in which the requirements of Specifications 3.1.1.3, 3. 1.3.1,
3. 1.3.5, 3.1.3.6, 3.2.2, 3.2.3, 3.2.7, or the Minimum Channels OPERABLE require-
ment of I.C.l (CEA Calculators) of Table 3.3-1 are suspended and shall be
verified to be within the test power plateau.

4.10.2.2 The linear heat rate shall be determined to be within the limits of
Specification 3. 2. 1 by monitoring it continuously with the Inc~-Detector
Monitoring System pursuant to the requi rements of Specifications 4.2.1.3 and
3.3.3.2 during PHYSICS TE abo~e 20'f RATED THERMAL POWER in which the
requirements of SpecificatYons 3.1. 1.3, 3.1.3.1, 3.1.3.5, 3.1.3.6, 3.2.2,
3.2.3, 3.2.7, or the Minimum Channels OPERABLE requirement of I.C.1 (CEA
Calculators) of Table 3.3-1 are suspended.
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SPECIAL TEST EXCEPTIONS

3/4 l0 9 SHUTDOWN MARGIN AND KN 1
CEDMS TESTING

LIMITING CONDITION FOR OPERATION

3.10.9 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 and the
SHUTDOWN MARGIN and KN 1 requirements of Specification 3.1.1.2 may be suspended

for pre-startup tests to demonstrate the OPERABILITY of the control element
drive mechanism system provided:

a. No more than one CEA is withdrawn at any time.

b. No CEA is withdrawn more than 7 inches.

c. The K~ requirement of Specification 3.1.1.2 is met prior to
the saba)t of testing.

d. All other operations involving positive reactivity changes are
suspended during the testing.

APPLICABILITY: MODES 4 and 5.

ACTION: With any of the above requirements not met, suspend testing and comply
with the requirements of Specification 3. 1. 1. 1 or 3. 1. 1.2, as applicable.

SURVEILLANCE RE UIREMENTS

4.10.9 Surveillance Requirements 4. 1.1.2. l.e and 4.1. 1.2.2 shall be conducted
within one hour prior to the start of testing, and at least once per 12 hours
during testing.

PALO VERDE " UNIT 1 3/4 10-9 AMENDMENT NO. 23



SPECIAL TEST EXCEPTIONS

3/4. 10. 10 NATURA CIRCULATION TESTING PROGRAM

LIMITING CONDITION FOR OPERATION

3.10.10 The limitations of Specifications 3.4.1.2, 3.4.1.3, and 3.7.1.6 may be
suspended during the performance of the Startup Natural Circulation Testing
Program* provided:

a. Operations involving a reduction in boron concentration of the Reactor
Coolant System are suspended.

b. Core outlet temperature is maintained at least 10'F below Saturation
temperature.

C. A reactor coolant pump shall not be started with one or more of
Reactor Coolant System cold leg temperatures less than or equal to
255 F during cooldown, or 295 F during heatup, unless the secondary
water temperature (saturation temperature corresponding to steam
generator pressure) of each steam generator is less than 100'F above
each of the Reactor Coolant System cold leg temperatures.

APPLICABILITY: MODES 3 and 4 during Natural Circulation Testing.

ACTION:

With the Reactor Coolant System saturation margin less than 104F, place at
least one reactor coolant loop in operation, with at least one reactor coolant
p ulllp.

SURVEILLANCE RE UIREMENTS

4.10. 10. 1 The saturation margin shall be determined to be within the above
limits by continuous monitoring with the saturation margin monitors required
by Table 3.3-10 or, by calculating the saturation margin at least once per
30 minutes.

"Startup Natural Circulation Testing Program:

Natural Circulation Cooldown Test at 8(C power.
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* w 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 1s to ensure that the reactor remains
subcritical following a design basis accident or anticipated operational
occurrence. The function of K 1 is to maintain sufficient subcriticality to
preclude inadvertent criticali(y 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 Specificat'f/( 3.1.3s6
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 tr ip, considering a single
malfunction resulting in the highest worth CEA failing to insert. KN is a
measure of the core s reactivity, considering a single malfunction reshlting
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
(T ). The most restrictive condition occurs at EOL, with T .

1
at no-load

op@Ning temperature, and is associated with a postulated steM 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) T 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 210~F, the inadvertent
deboration event becomes limiting with r@jMct to the SNUTDDWN MARGIN require-
ments. Below 2100F, 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.

K requirements vary with the amount of positive reactivity that would
be intko3uced 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 criteriok ks satisff41, consider-
ing power redistribution effects. Above T of 500 F, Doppler reactivity

,-feedback is sufficient to preclude the nee8 Nr a 'specific K„ requirement.
With all CEAs fully inserted, K and SHUTDOWN MARGIN requirekents are
equivalent in terms of minimum acceptable core boron concentration.

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



REACTIVITY CONTROL SYSTEMS

BASES

SHUTDOWN MARGIN AND KN 1 (continued)

Other technical specifications that reference the Specifications on SHUT-

DOWN MARGIN or K are: 3/4. 1.2, BORATION SYSTEMS, 3/4. 1.3, MOVABLE CONTROL

ASSEMBLIES, 3/4.5.k, REFUELING OPERAT'IONS-BORON CONCENTRATION, 3/4. 10. 1,
SHUTDOWN MARGIN AND K - CEA WORTH TESTS, and 3/4.10.9, SHUTDOWN MARGIN

AND KN 1
- CEDHS 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 HTC 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 552'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, and (3) consistency with the FSAR safety analysis.
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, REACTIVITY CONTROL SYSTEMS

BASES

3/4. 1. 2 BORATION SYSTEMS
A

The boron injection system ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include (1) borated water sources, (2) charging pumps,
(3) separate flow paths, and (4) an emergency power supply from OPERABLE diesel
generators. The nominal capacity of each charging pump is 44 gpm at its dis-
charge. Up to 16 gpm of this may be diverted to the volume control tank via
the RCP control bleedoff. Instrument inaccur acies and pump performance
uncertainties are limited to 2 gpm yielding the 26 gpm value.

With the RCS temperature above 210 F, a minimum of two separate and
redundant boron injection systems are provided to ensure single functional
capability in the event an assumed failure renders one of the systems inoper-
able. Allowable out-of-service periods ensure that minor component repair or
corrective action may be completed without undue risk to overall facility
safety from injection system failures during the repair period.

Each system is capable of providing boration equivalent to a SHUTDOWN

MARGIN of 4X delta k/k after xenon decay and cooldown to 210'F. Therefore,
the boration capacity of either system is more than sufficient to satisfy the
SHUTDOWN MARGIN and/or K requirements of the specifications. The maximum
expected boration capabi(i'equirement occurs at EOL from full power equi-
librium xenon conditions and requires 23,800 gallons of 4000 ppm borated water
from either the refueling water tank or the spent fuel pool.

With the RCS temperature below 210 F one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE

ALTERATIONS and positive reactivity changes in the event the single injection
system becomes inoperable. The restrictions of one and only one operable
charging pump whenever reactor coolant level is below the bottom of the pres-
surizer is based on the assumptions used in the analysis of the boron dilution
event.

Each system is capable of providing boration equivalent to a SHUTDOWN

MARGIN of 4X delta k/k. Therefore, the boration capacity of the system required
below 210 F is more than sufficient to satisfy the shutdown margin and/or K

requirements of the specifications. This condition requires 9,700 gallons 3f
4000 ppm borated water from either the refueling water tank or the spent fuel
pool.
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3/4. 10 SPECIAL TEST EXCEPTIONS

BASES

3/4, 10. 1 SHUTDOWN MARGIN

This special test exception provides that a minimum amount of CEA worth
is immediately available for reactivity control when tests are performed for
CEAs worth measurement. This special test exception is required to permit the
periodic verification of the actual versus predicted core reactivity condition
occurring as a result of fuel burnup or fuel cycling operations. Although
testing will be initiated from MODE 2, temporary entry into MODE 3 is necessary
during some CEA worth measurements. A reasonable recovery time is available
for return to MODE 2 in order to continue PHYSICS TESTING.

3/4. 10. 2 MODERATOR TEMPERATURE COEFFICIENT GROUP HEIGHT INSERTION AND

POWER DISTRIBUTION LIMITS

This special test exception permits individual CEAs to be positioned
outside of their normal group heights and insertion limits during the perform-
ance of such PHYSICS TESTS as those required to (1) measure CEA worth,
(2) determine the reactor stability index and damping factor under xenon
oscillation conditions, (3) determine power distributions for non-normal CEA

configurations, (4) measure rod shadowing. factors, and (5) measure temperature
and power coefficients. Special test exception permits MTC to exceed limits
in Specification 3. 1.1.3 during performance of PHYSICS TESTS.

3/4. 10.3 REACTOR COOLANT LOOPS

This special test exception permits reactor criticality with less than
four reactor coolant pumps in operation and is required to perform certain
STARTUP and PHYSICS TESTS while at low THERMAL POWER levels.

3/4.10.4 CEA POSITION REGULATING CEA INSERTION LIMITS AND REACTOR COOLANT

COLD LEG TEMPERATURE

This special test exception permits the CEAs to be positioned beyond the
insertion limits and reactor coolant cold leg temperature to be outside limits
during PHYSICS TESTS required to determine the isothermal temperature coefficient
and power coefficient.

3/4.10.5 MINIMUMTEMPERATURE AND PRESSURE FOR CRITICALITY

This special test exception permits reactor criticality at low THERMAL

POWER levels with T l below the minimum critical temperature and pressure
during PHYSICS TESTh w3ich are required to verify the low temperature physics
predictions and to ensure the adequacy of design codes for reduced temperature
conditions. The Low Power Physics Testing Program at low temperature (300'F)
and a pressure of 500 psia is used to perform the following tests:

1.
2.
3.

5.

Biological shielding survey test
Isothermal temperature coefficient tests
CEA group tests
Boron worth tests
Critical configuration boron concentration
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BASES

3/4. 10.6 SAFETY INJECTION TANKS

This special test exception permits testing the low pressure safety
injection system check valves. The pressure in the injection header must be
reduced below the head of the low pressure injection pump in order to get flow
through the check valves. The safety injection tank (SIT) isolation valve
must be closed in order to accomplish this. The SIT isolation valve is still
capable of automatic operation in the event of an SIAS; therefore, system
capability should not be affected.

3/4. 10.7 SPENT FUEL POOL LEVEL

This special test exception permits loading of the initial core with the
spent fuel pool dry.

3/4.10.8 SAFETY INJECTION TANK PRESSURE

This special test exception allows the performance of PHYSICS TESTS at
low pressure/low temperature (600 psig, 320'F) conditions which are required
to verify the low temperature physics predictions and to ensure the'adequacy
of design codes for reduced temperature conditions.

3/4 10 9 SHUTDOWN MARGIN AND KN 1 CEDHS TESTING

This special test exception allows the performance of control element
drive mechanism tests prior to startup, without the operator having to be
concerned as to whether Specification 3.1.1.1 or 3.1.1. 2 is applicable as
CEAs are moved. The logarithmic power level-high trip provides additional
protection against inadvertent criticality during this test.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

ARIZONA PUBLIC SERVICE COMPANY ET AL.

DOCKET NO. STN 50-529

PALO VERDE NUCLEAR GENERATING STATION UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

~ 4

Amendment No. l3
License No. NPF-51

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

A. The application for amendment, dated January 23, 1987, as supplemented
by letters dated April 23, June 8, July 17 and October 1, 1987, by
the Arizona Public Service Company (APS) 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 (licensees),
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 regulations of the Commission;

C. There is reasonable assurance (i) that the activities authorized by
this amendment can be conducted without endangering the health and
safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of 'the Commission's regulations and all applicable requirements have
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the enclosure to this license amendment,
and Paragraph 2.C.(2) oT Facility Operating License No. NPF-51 is hereby
amended to read as follows:

(2) Technical S ecifications and Environmental Protection Plan
r

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 13, 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.

3. This license amendment is effective as of the date of issuance. The
changes in the Technical Specifications are to become effective within 30
days of issuance of the amendment. In the period between issuance of the
amendment and the effective date of the new Technical Specifications, the
licensees shall adhere to the Technical Specifications existing at the
time. The period of time during changeover shall be minimized.

FOR THE NUCLEAR REGULATORY COMMISSION

Enclosure:
Changes to the Technical

Specifications

George W nighton, rector
Project Directorate V

Division of Reactor Projects - III,
IV, V and Special Projects

Office of Nuclear Reactor. Regulation

Date of Issuance: October 9, 1987
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October 9, 1987

ENCLOSURE TO LICENSE AMENDMENT

AMENDMENT NO. 13 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. Also to be replaced
are the following overleaf pages to the amended pages.
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DEFINITIONS

DOSE E UIVALENT I-131
1.10 DOSE E(UIVALENT I-131 shall be that concentration of I-131 (microcuries/
gram) which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132, I-133, I-134 and I-135 actually present.
The thyroid dose conversioq factors used for this calculation shall be those
listed in Table III of TID"14844, "Calculation of Distance Factors for Power
and Test Reactor Sites."
Z - AVERAGE DISINTEGRATION ENERGY

1.11 E shall be the average (weighted in proportion to the concentration of
each radionuclide in the reactor coolant at the time of sampling) of the sum
of the average beta and gamma energies per disintegration (in HeV) for isotopes,
other than iodines, with half-lives greater than 15 minutes, making up at
least 95K of the total noniodine activity in the coolant.

ENGINEERED SAFETY FEATURES RESPONSE TIME

1.12 The ENGINEERED SAFETY FEATURES RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e.,'he valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.

FRE UENCY NOTATION

1. 13 The FRE(UENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

GASEOUS RADWASTE SYSTEM

1.14 A GASEOUS RADWASTE SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting primary coolant system
offgases from the primary system and providing for delay or holdup for the
purpose of reducing the total radioactivity prior to release to the environment.

IDENTIFIED LEAKAGE

1.15 IDENTIFIED LEAKAGE shall be.:

a. Leakage into closed systems, other than reactor coolant pump
controlled bleed-off flow, such as pump seal or valve packing leaks
that are captured and conducted to a sump or collecting tank, or

Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the
operation of leakage detection systems or not to be PRESSURE

BOUNDARY LEAKAGE, or

C. Reactor Coolant System leakage through a steam generator to the
secondary system.

PALO VERDE - UNIT 2



DEFINITIONS

KN"1

1 16,KN 1 is the k effective cal cul ated by considering the actual CEA con-

figuration and assuming that the fully or partially inserted full-length CEA

of the highest inserted worth is fully withdrawn.

MEMBER S OF THE PUBLIC

1. 17 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupa-
tionally associated with the plant. This category does not include employees
of the licensee, its contractors, or vendors. Also excluded from this category
are persons who enter the site to service equipment or to make deliveries.
This category does include persons who use portions of the site for recrea-
tional, occupational, or other purposes not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL ODCM

1. 18 The OFFSITE DOSE CALCULATION MANUAL shall contain the current methodology
and parameters used in the calculation of offsite doses due to radioactive
gaseous and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring alarm/trip setpoints, and in the conduct„ of the environmental
radiological monitoring program.

OPERABLE " OPERABILITY

1. 19 A system, subsystem, train, component, or device shall be OPERABLE or
have OPERABILITY when it is capable of performing its specified function(s),
and when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to perform its
function(s) are also capable of performing their related support function(s).

OPERATIONAL MODE " MODE

1.20 An OPERATIONAL MODE (i.e. 'MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level, and cold leg reactor
coolant temperature specified in Table 1.2.

PHYSICS TESTS

1.21 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and
(1) described in Chapter 14.0 of the FSAR, (2) authorized under the provisions
of 10 CFR 50.59, or (3) otherwise approved by the Commission.

PLANAR RADIAL PEAKING FACTOR -
Fx

1.22 The PLANAR RADIAL PEAKING FACTOR is the ratio of the peak to plane
average power density of the individual fuel rods in a given horizontal plane,
excluding the effects of azimuthal tilt.
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. DEFINITIONS

PRESSURE BOUNDARY LEAKAGE

1.23 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube
leakage) through a nonisolable fault in a Reactor Coolant System component
body, pipe wall, or vessel wall.

PROCESS CONTROL PROGRAM PCP
C

1.24 The PROCESS CONTROL PROGRAM shall contain the provisions to assure that
the SOLIDIFICATION of wet radioactive wastes results in a waste form with
properties that meet the requirements of 10 CFR Part 61 and of low level
radioactive waste disposal sites. The PCP shall identify process parameters
influencing SOLIDIFICATION such as pH, oil content, HqO content, soli'ds content,
ratio of solidification agent to waste and/or necessary additives for each
type of anticipated waste, and the acceptable boundary conditions for the
process parameters shall be identified for each waste type, based on laboratory
scale and full-scale testing or experience. The PCP shall also include an
identification of conditions that must be satisfied, based on full-scale
testing, to assure that dewatering of bead resins, powdered resins, and filter
sludges will result in volumes of free water, at the time of disposal, within

,„ the limits of 10 CFR Part 61 and of low level radioactive waste disposal
sites.

PURGE - PURGING

1.25 'PURGE or PURGING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity, concentra-
tion, or other operating condition, in such a manner that replacement air or

,. gas is required to purify the confinement.

, RATED THERMAL POMER

1.26 RATED THERMAL POMER shall be a total reactor core heat transfer rate to
the reactor coolant of 3800 HWt.

REACTOR TRIP SYSTEM RESPONSE TIME

1.27 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter 'exceeds its trip setpoint at the channel sensor
until electrical power is interrupted to the CEA drive mechanism.

REPORTABLE EVENT

1.28 A REPORTABLE EVENT shall be any of those conditions specified in
'ections 50.72 and 50.73 to 10 CFR Part 50.
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DEFINITIONS

SHUTDOWN MARGIN

1.29 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be subcritical from its present condition
assuming:

a. No change in part-length control element assembly position, and

b. All full-length control element assemblies (shutdown and regulating)
are fully inserted except for the single assembly of highest
reactivity worth which is assumed to be fully withdrawn.

SITE BOUNDARY

1.30 The SITE BOUNDARY shall be that line beyond'which the land is neither
owned, nor leased, nor otherwise controlled by the licensee.

SOFTWARE

1.31 The digital computer SOFTWARE for the reactor protection system shall be

the program codes including their associated data, documentation, and procedures.

SOLIDIFICATION

1.32 SOLIDIFICATION shall be the conversion of radioactive wastes from liquid
systems to a homogeneous (uniformly distributed), monolithic, immobilized
solid with definite volume and shape, bounded 6y a stable surface of distinct
outline on all sides (free-standing).

SOURCE CHECK

1.33 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a source of increased radioactivity.

STAGGERED TEST BASIS

1.34 A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains, or other
designated components obtained by dividing the specified test interval
into n equal subintervals, and

b. The testing of one system, subsystem, train, or other designated
component at the beginning of each subinterval.

THERMAL POWER

1.35 THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.
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. DEFiNITIONS

UNIDENTIFIED LEAKAGE

1.36 UNIDENTIFIED LEAKAGE shall be all leakage which does not constitute
either IDENTIFIED LEAKAGE or reactor coolant pump controlled bleed-off flow.

UNRESTRICTED AREA

1.37 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of protection
of individuals from exposure to radiation and radioactive materials, or any
area within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional, and/or recreational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

1.38 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radioactive material in particulate
form in eff')uents by passing ventilation or vent exhaust gases through charcoal
adsorbers and/or HEPA filters for the purpose of removing iodines or partic-
ulates from the gaseous exhaust stream prior to the release to the environment.
Such a system is not considered to have any effect on noble gas effluents.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered
to be VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

1.39 VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration, or
other operating condition, in such a manner that replacement air or gas is not
provided or required during VENTING. Vent, used in system names, does not
imply a VENTING process.
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TABLE 1.1

FRE UENCY NOTATION

NOTATION FRE UENCY

4/H

SA

S/U

N.A.

At least once per 12 hours.

At least once per 24 hours.

At least once per 7 days.

At least 4 times per month
at intervals no greater
than 9 days and a minimum
of 48 times per year.

At least once per 31 days.

At least once per 92 days.

At least once per 184 days.

At least once per 18 months.

Completed prior to each release.

Prior to each reactor star tup.

Not applicable.,
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TABLE 2.2-1

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

FUNCTIONAL UNIT

I. TRIP GENERATION

A. Process

i. Pressurize 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. Floor
- c. Band

8. Local Power Density " High

9. DNBR - Low

B. Excore Neutron Flux'. Variable Overpower Trip
. &. Rate

I

> b. Ceiling

c. Band

TRIP SETPOINT

< 2383 psia
> 1837 psia (2)
> 44.2X (4)
< 91.0X (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)
> 1.231 (5)

< 10.6X/min of RATED
THERMAL POWER (8)
< 110.0X of RATED
THERMAL POWER (8)
< 9.8X of RATED
THERMAL POWER (8)

ALLOWABLE VALUES

< 2388 psia
> 1822 psia {2)
> 43.7X (4)
< 91.5X (9)
> 912 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)
> 1.231 (5)

< 11.0X/min of RATED
THERMAL POWER (8)
< 111.0X of RATED
THERMAL POWER (8)
< 10.0X of RATEO
THERMAL POWER (8)



I
C)

m
C7
Pl
I

C:

FUNCTIONAL UNIT

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

b. Shutdown

C. Core Protection Calculator System

TRIP SETPOINT

< 0.010K of RATED
THERMAL POWER

< 0.01(C of RATED
THERMAL POWER

ALLOWABLE VALUES

< 0.011K of RATED

THERMAL POWER

< 0.011K of RATED

THERMAL POWER

TABLE 2. 2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

lD

B. Manual 'rip

1. CEA Cal cul ators

2. Core Protection Calculators

D. Supplementary Protection System

Pressurizer Pressure - High

II. RPS LOGIC

A. Matrix Logic

B. Initiation Logic

III. RPS ACTUATION DEVICES

A. Reactor. Trip Breakers

Not Applicable

Not Applicable

< 2409 psia

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable
e

< 2414 psia

Not Applicable

Not Applicable

Not Applicable

Not Applicable



TABLE 2. 2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS

(1) Trip may be manually bypassed above 10-~X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POWER is less than or equal
to 10"~X of RATED THERMAL POWER.

C

(2) In MODES 3-4, value may be decreased manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

(3) In MODES 3-4, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper and lower level wide
range instrument nozzles.

(5) As stored within the Core Protection Calculator (CPC). Calculation of
the trip setpoint includes measurement, calculational and processor uncer-
tainties, and dynamic allowances. Trip may be manually bypassed below 10-~X
of RATED THERMAL POWER; bypass shall be automatically removed when THERMAL
POWER is greater than or equal to 10-~X of RATED THERMAL POWER.

The approved DNBR limit is 1.231 which includes a partial rod bow penalty
compensation. If the fuel burnup exceeds that for which an increased rod
bow penalty is required, the DNBR limit shall be adjusted. In this case a
DNBR trip setpoint of 1.231 is allowed provided that the difference is com-
pensated by an increase in the CPC addressable constant BERR1 as follows:

where BERRl is the uncompensated value of BERRl; RB is the fuel rodol d
bow penalty in X DNBR; RB is the fuel rod bow penalty in X DNBR already

accounted for in the DNBR limit; POL is the power-operating limit; and
d (X POL)/d (X DNBR) is the absolute value of the most adverse derivative
of POL with respect to DNBR.

PALO VERDE " UNIT 2 2"5 AMENDMENT NO. 13



TABLE 2.2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS (Continued)

(6) RATE is the maximum rate of decrease of the trip setpoint. There are no
restrictions on the rate at which the setpoint can infrease.
FLOOR is the minimum value of the trip setpoint.
%AND is the amount by which the trip setpoint is be1ow the input signa1
~un ess limited by Rate or Floor.
Setpoints are based on steam generator differential pressure.

(7) The setpoint may be altered to disable trip function during testing
pursuant to Specification 3e10.3.

(8) RATE is the maximum'ate of increase of the trip setpoint. (The rate at
which the setpoint can decrease is no slower than five percent per second.)
CEILING is the maximum value of the trip setpoint.
PAND ss the amount by which the trip setpoint is above the steady state
input signal unless limited by the tate or the ceiling.

(9) X of the distance between steam generator upper and lower level narrow
range instrument nozzles..

~ ~

~ ~

w gi
0

I



REfr"TIVITY CONTROL SYSTEMS

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4. l. 1 BORATION CONTROL

SHUTDOWN MARGIN - ALL CEAs FULLY INSERTED

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.0X delta k/k.

APPLICABILITY: MODES 3, 4* and 5" with all full-length CEAs fully inserted.

ACTION:

With the SHUTDOWN MARGIN less than 1.0X delta k/k, immediately initiate and
continue boration at greater than or equal to 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 3..0X delta k/k at least once per 24 hours by consideration of at least the
following factors:

1.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4.1.1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1.0X delta k/k at least once per
31 Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.1.1, above. The predicted reac-
tivity values shall be adjusted (normalized) to correspond to the actual core
conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel loading.

See Special Test Exception 3.10.9.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN - K " ANY CEA WITHDRAWN

LIMITING CONDITION FOR OPERATION

3.1.1.2

a. The SHUTDOWN MARGIN shall be greater than or equal to that shown in
Figure 3.1-1A, and

b. For T ld less than or equal to 500'F, KN 1
shall be less than 0.99.

APPLICABILITY: MODES 1, 2", 3*, 4*, and 5* with any full-length CEA fully or
partially withdrawn.

ACTION:

a. With the SHUTDOWN MARGIN less than that in Figure 3.1-1A, immediately
initiate and continue boration at greater than or equal to 26 gpm to
the reactor coolant system of a solution containing greater than or
equal to 4000 ppm boron or equivalent until the required SHUTDOWN

MARGIN Is restored, and

b. With T ld less than or equal to 500'F and KN 1 greater than or equal

to 0.99, immediately vary CEA positions'nd/or initiate and continue
boration at greater than or equal to 26 gpm to the reactor coolant
system of a solution containing greater than or equal to 4000 ppm
boron or equivalent until the required KN 1

is restored.

SURVEILLANCE RE UIREMENTS

4.1.1.2.1 With any full-length CEA fully or partially withdrawn, the SHUTDOWN

MARGIN shall be determined to be greater than or equal to that in Figure 3.1.1A:

Within 1 hour after detection of an inoperable CEA(s) and at least
once per 12 hours thereafter while the CEA(s) is inoperable. If
the inoperable CEA is immovable as a result of excessive friction
or mechanical interference or known to be untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable CEA(s).

See Special Test Exceptions 3.10.1 and 3.10.9.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS Continued

b.

C.

When in MODE 1 or MODE 2 with k ff greater than or equal to 1.0, ateff
least once pet 12 hours by verifying that CEA group withdrawal is
within the Transient, Insertion Limits of Specification 3. 1.3.6.

C

When in MODE 2 with keff less than 1.0, within 4 hours prior to
achieving reactor criticality by verifying that predicted critical
CEA position is within the limits of Specification 3.1.3.6.

d. Prior to initial operation above 5X RATED THERMAL POWER after each
fuel loading, by consideration of the factors of e. below, with the
CEA groups at the Transient Insertion Limits of Specification 3.1.3.6.

e. When in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors:

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation;
Xenon concentration, and
Samarium concentration.

4.1.1.2.2 When in MODE 3, 4, or 5, with any full-length CEA fully or partially
withdrawn, and T ld less than or equal to 500'F, KN 1 shall be determined to
be less than 0.99 at least once per 24 hours by consideration of at least the
following factors.

l.
2.
3.

5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature
Fuel burnup based on gross thermal energy generation.
Xenon concentration, and
Samarium concentration.

4. 1. 1.2.3 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within 2 1.0X delta k/k at least once per 31
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1. 1.2.1.e or 4.1.1.2.2. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.
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MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3. 1.1.3 The moderator temperature coefficient (MTC) shall be within the area
of Acceptable Operation shown on Figure 3.1-1.

APPLICABILITY: MODES 1 and 2"8.

'ACTION:

With the moderator temperature coefficient outside the area of Acceptable
Operation'hown on Figure 3. 1-1, be in at least HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4.1.1.3.1 The MTC shall be deiermined to be within its limits by confirmatory
measurements. MTC measured values shall be extrapolated and/or compensated to
permit direct comparison with the above limits.

4. 1. 1.3.2 The MTC shall be determined at the following frequencies and THERMAL

POWER conditions during each fuel cycle:

a, Prior to initial operation above 5X of RATED THERMAL POWER, after
each fuel loading.

b. At any THERMAL POWER, within 7 EFPD after reaching a core average
exposure of 40 EFPD burnup into the current cycle.

c. At any THERMAL POWER, within 7 EFPD after reaching a core average
exposure equivalent to two-thirds, of the expected current cycle
end-of-cycle core average burnup.

"With Keff greater than or equal to 1.0.

SSee Special Test Exception 3.10.2.
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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: NODES 5 and 6.

ACTION:

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

SURVEILLANCE RE UIREMENTS

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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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two of the following three boron injection flow paths shall
be OPERABLE:

a. A gravity feed flow path from either the refueling water tank or the
spent fuel pool through CH-536 (RWT Gravity Feed Isolation Valve)
and a charging pump to the. Reactor Coolant System,

b. A gravity feed flow path from the refueling water tank through
CH-327 (RWT Gravity Feed/Safety Injection System Isolation Valve)
and a charging pump to the Reactor Coolant System,

c. A flow path from either the refueling water tank or the spent fuel
pool through CH-164 (Boric Acid Filter Bypass Valve), utilizing
gravity feed and a charging pump to the Reactor Coolant System.

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

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.2. 1 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a ~

b.

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.

P

At least once per 18 months when the Reactor Coolant System is at
normal operating pressure by verifying that the flow path required
by Specification 3. 1.2..2 .delivers at least 26 gpm for 1 charging
pump and 68 gpm for two charging pumps to the Reactor Coolant System.

4.1.2.2.2 The provisions of Specification 4.0.4 are not applicable. for entry
into Mode 3 or Mode 4 to perform the surveillance testing of Specification
4.1.2.2.l.b provided the testing is performed within 24 hours after achieving
normal operating pressure in the reactor coolant system.
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RECEPTIVITY CONTROL SYSTEMS

CHARGING PUMPS - 'SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 At least one charging pump or one high pressure safety injection pumpor one low pressure safety injection pump in the boron injection flow path
required OPERABLE pursuant to Specification 3. 1.2. 1 shall be OPERABLE and
capable of being powered from an OPERABLE emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure safety injection pump or low pressure
safety injection pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

SURVEILLANCE RE UIREMENTS

4. 1.2.3 No additional Surveillance Requirements other than those required by
Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - OPERATING

LIMITING CONDITION FOR OPERATION

3. 1.2.4 At least two charging pumps shall be OPERABLE.

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

ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least'HOT STANDBY within the next
6 hours; restore at least two charging pumps to OPERABLE status within the next
7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.4 No additional Surveillance Requirements other than those required
by Specification 4.0.5.
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOURCES - OPERATING ~

LIMITING CONDITION FOR OPERATION

3.1. 2. 6

a ~

b.

Each of the following borated water sources shall be OPERABLE:

The spent fuel pool with:
r

1. A minimum borated water volume as specified in Figure 3. 1-2, and
2. A boron concentration of between 4000 ppm and 4400 ppm boron, and
3. A solution temperature between 60 F and 180'F.
The retueling water tank with:
1. A minimum contained borated water volume as specified in

Figure 3. 1-2, and

2. A boron concentration of between 4000 and 4400 ppm of boron, and
3. A solution temperature between 60 F and 120 F.

APPLICABILITY: MODES 1, 2," 3," and 4*.

ACTION:

a 0 With the above required spent fuel pool inoperable, restore the pool
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours; restore the above required spent fuel pool
to OPERABLE status within the next 7 days or be in COLO SHUTDOWN
within the next 30 hours.

b. With the refueling water tank inoperable, restore the tank to OPERABLE
status within 1 hour or be in at least HOT STANDBY within the next
6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE RE UIREMENTS

4.1.2.6 Each of the above required borated water sources shall be demonstrated
OPERABLE:

a.

b.

C.

At least once per 7 days by:
l. Verifying the boron concentration in the water, and

2. Verifying the contained borated water volume of the water source.
At least once per 24 hours by verifying the refueling water tank
temperature when the outside air temperature is outside the 60'F to
120'F range.

At least once per 24 hours by verifying the spent fuel potil tempera-
ture when irradiated fuel is present in -the pool.

'ee

Special Test Exception 3.10.7.
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BORON DILUTION ALARMS

LIMITING CONDITION FOR OPERATION

APPLICABILITY: MODES 3", 4, 5, and 6.

ACTION:

With one startup channel higtr neutron flux alarm inoperable:
Determine the RCS boron concentration when entering MODE 3, 4,
5, or 6 or at the time the alarm is determined to be inoperable.
From that time, the RCS boron concentration shall be determined
at the applicable monitoring frequency in Tables 3.1-1 through
3.1-5 by either boronometer or RCS sampling*".
both startup channel high neutron flux alarms inoperable:
Determine the RCS boron concentration by either boronmeter and
RCS sampling"* or by independent collection and analysis of two
RCS samples when entering Mode 3, 4, or 5 or at the time both
alarms are determined to be inoperable. From that time, the
RCS boron concentration shall be determined at the applicable
monitoring frequency in Tables 3. 1-1 through 3.1-5, as applicable,
by either boronmeter and RCS sampling"" or by collection and
analysis of two independent RCS samples. If redundant determina-
tion of RCS boron concentration cannot be accomplished immediately,
suspend all operations involving CORE ALTERATIONS or positive
reactivity changes until the method for determining and confirming
RCS boron concentration is restored.
When in MODE 5 with the RCS level below the centerline of the
hotleg or MODE 6, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes until at least one
startup channel high neutron flux alarm is restored to OPERABLE
status.
rovisions of Specification 3. 0.3 are not applicable.

b. With

2.

The p

SURVEILLANCE RE UIREMENTS

3.1.2.7 Both startup channel high neutron flux alarms shall be OPERABLE.

4.1.2.7 Each startup channel high neutron flux alarm shall be demonstrated
OPERABLE by performance of:

Within 1 hour after the neutron flux is within the startup range following
a reactor shutdown.

""With one or more reactor coolant pumps (RCP) operating the samplewhould be
obtained from the hot leg. With no RCP operating, the sample shoGld be
obtained from the discharge line of the low pressure safety injection (LPSI)
pump operating in the shutdown cooling mode.

PALO VERDE - UNIT 2 3/4 1-14



4

P SURVEILLANCE RE UIREHENTS Continued

a. A CHANNEL CHECK:

l. At least once per 12 hours.

2. Men initially setting setpoints at the following times:

a) One hour after a reactor trip.
b) After a controlle'd reactor shutdown: Mithin 1 hour after

the neutron flux is within the startup range in NODE 3.

b. A CHANNEL FUNCTIONAL TEST every 31 days of cumulative operation
during shutdown.
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TABLE 3.1-1

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON

DILUTION DETECTION AS A FUNCTION OF OPERATING
CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K ff > 0.98

OPERATIONAL
MODE

4 not on SCS

5 not on SCS

4 8 5 on SCS ONA ONA ONA ONA

Number of 0 eratin Char in Pum s

2 3

12 hours 1 hour ONA ONA

12 hours 1 hour ONA ONA

8 hours 1 hour ONA ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1"2

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF'OPERATING CHARGING PUMPS AND PLANT

OPERATIONAL MODES FOR 0.98 > K ff 0 0.97

OPERATIONAL
NODE

Number of 0 eratin Char in Pum s

0 1

3

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 2.5 hours

12 hours 2.5 hours

8 hours 2.5 hours

8 hours 0.5 hours

1 hour

1 hour

1 hour

ONA

0.5 hours

0.5 hours

0.5 hours

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1-3
I

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS
AND PLANT OPERATIONAL MODES FOR 0. 97 > K ff > 0. 96

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1 2

4 not on SCS

5 not on SCS

4 & 5 on SCS

12 hours 3.5 hours

12 hours 3.5 hours

8 hours 3.5 hours

8 hours 1 hour

1.5 hours

1.5 hours

1.5 hours

0.5 hours

1 hour

1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1-4

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS
AND PLANT OPERATIONAL NODES FOR 0.96 > K ff 0 0.95

OPERATIONAl.
MODE

Number of 0 eratin Char in Pum s

0 e 1 2

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 5 hours

12 hours 5 hours

3 hours 5 hours

8 hours 2 hours

2 hours

2 hours

2 hours

0.5 hours

1 hour

1 hour

1 hour

ONA

Notes: SCS = Shutdown Cooling System
ONA = Operation not allowed
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TABLE 3.1-5

RE VIREO MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS

AND PLANT OPERATIONAL MODES FOR K ff < 0.95

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

4 not on SCS

5 not on SCS

4 8 5 on SCS

12 hours 6 hours

12 hours 6 hours

8 hours 6 hours

8 hours 2 hours

24 hours 8 hours

3 hours

3 hours

3 hours

1 hour

4 hours

1.5 hours

1.5 hours

1.5 hours

0.5 hours

2 hours

Note: SCS = Shutdown Cooling System
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TABLE 3. 3-1 Continued

REACTOR PROTECTIVE INSTRUMENTATION

TABLE NOTATIONS

*With the protective system trip breakers in the closed position, the CEA
drive system capable of CEA withdrawal, and fuel in the reactor vessel.

¹The provisions of Specification 3.0.4 -are not applicable.

(a) Trip may be manually bypassed above 10-~X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POWER is less than or equal
to 10-4X of RATED THERMAL POWER.

(b) Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.

(c) Trip may be manually bypassed below 10-4X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POWER is greater than or
equal to 10-~X of RATED THERMAL POWER.

(d) Trip may be bypassed during testing pursuant to Special Test Exception
3.10.3.

(e) See Special Test Exception 3.10.2.

There are four channels, each of which is comprised of one of the four
reactor trip breakers, arranged in a selective two-out-of-four
configuration (i.e., one-out-of-two taken twice).

ACTION STATEMENTS

ACTION 1

ACTION 2

With the number of channels OPERABLE one less than required by
the Minimum Channels OPERABLE requirement, restore the inoperable
channel to OPERABLE status within 48 hours or be in at least
HOT STANDBY within the next 6 hours and/or open the protective
system trip breakers. j

With the number of channels OPERABLE one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may continue
provided the inoperable channel is placed in the bypassed or
tripped condition within 1 hour. If the inoperable channel is
bypassed, the desirability of maintaining this channel in the
bypassed condition shall be reviewed in accordance with
Specification 6.5.1.6.g. The channel shall be returned to
OPERABLE status no later than during the next COLD SHUTDOWN.
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TABLE 3.3-1 Continued

REACTOR PROTECTIVE INSTRUMENTATION

ACTION STATEMENTS

kith a channel p'rocess aeasurement circuit that affects
multiple functional units inoperable or in test, bypass or
trip all associated functional units as listed below:

C

Process Heasur ement Circuit Functional Unit
Bypassed/Tripped

1. Linear Power
(Subchannel or Lirtear)

Variable Overpower (RPS)
Local Power Density - High (RPS)
DNBR - Low (RPS)

ACTION 3

2. Pressurizer Pressure - High Pressurizer Pressure - High (RPS)
(Narrow Range) Local Power Density - High (RPS)

DNBR - Low (RPS)

3. Steam Generator Pressure - Steam Generator Pressure - Low
Low Steam Generator Level 1-Low (ESF)

Steam Generator Level 2-Low (ESF)

4. Steam Generator Level - Low Steam Generator Level - Low RPS)
(Ride Range) Steam Generator Level 1-Low ESF),

Steam Generator Level 2-Low ESF.

5. Core Protection Calculator Local Power Density - High (RPS)
DNBR - Low (RPS)

Mith the number of channels OPERABLE one less than the Minimum
Channels OPERABLE requirement, STARTUP and/or POMER OPERATION

may continue provided the following conditions are satisfied:

a. Verify that one of the inoperable channels has been
bypassed and place the other channel in the tripped
condition within 1 hour, and

b. All functional units affected by the bypassed/tripped
channel shall also be placed in the bypassed/tripped
condition as listed below:

Process Heasurement Circuit

1. Linear Power
(Subchannel or Linear)

2. Pressurizer Pressure-
High (Narrow Range)

Functional Unit Bypassed/Tripped

Variable Overpower (RPS),
Local Power Density - High (RPS)
DNBR - Low (RPS)

Pressurizer Pressure - High (RPS)
Local Power Density - High (RPS)
DNBR " Low (RPS)

PALO VERDE - UNIT 2 3/4 3-6



3/4.10 SPECIAL TEST- EXCEPTIONS

3/4.10.1 SHUTDOWN MARGIN AND KN 1
CEA WORTH TESTS

LIMITING CONDITION FOR OPERATION

0

3.10.1 The SHUTDOWN MARGIN and K requirements of Specification 3.1.1.2 may
be suspended for measurement of C(A worth and shutdown margin provided reac-
tivity equivalent to at least the highest estimated CEA worth is available for
trip insertion from OPERABLE CEA(s), or the reactor is subcritical by at least
the reactivity equivalent of the highest CEA worth.

APPLICABILITY: MODES 2, 3* and 4"¹.
ACTION:

a. With any full-length CEA not fully inserted and with less than the
above reactivity equivalent available for trip insertion, immediately
initiate and continue boration at greater than or equal to 26 gpm of
a solution containing greater than or equal to 4000 ppm boron or its
equivalent until the SHUTDOWN MARGIN and KN required by Specifica-
tion 3.1.1.2 are restored.

b. With all full-length CEAs fully inserted and the reactor subcritical
by less than the above reactivity equivalent, immediately initiate and
continue boration at greater than or equal to 26 gpm of a solution
containing greater than or equal to 4000 ppm boron or its equivalent
until the SHUTDOWN MARGIN required by Specification 3. 1.1. I is restored.

SURVEILLANCE RE UIREMENTS

4.10.1. 1 The position of each full-length and part-length CEA required either
partially or fully withdrawn shall be determined at least once per 2 hours.

4. 10.1.2 Each CEA not fully inserted shall be demonstrated capable of full
insertion when tripped from at least the 50K withdrawn position within 24 hours
prior to reducing the SHUTDOWN MARGIN to less than the limits of Specification
3. 1.1.1.

4.10.1.3 'When in MODE 3 or NODE 4, the reactor shall be determined to be
subcritical by at least the 'reactivity equivalent of the highest estimated CEA

worth or the reactivity equivalent of the highest estimated CEA worth is avail-
able for trip insertion from OPERABLE CEAs at least once per 2 hours by con-
sideration of at least the following factors:

a. Reactor Coolant System boron concentration,
b. CEA position,
c. Reactor Coolant System average temperature,

d. Fuel burnup based on gross thermal energy generation,
C

e. Xenon concentration, and

f. Samarium concentration.

Operation in MODE 3 and MODE 4 shall be limited to 6 consecutive hours.

Limited to low power PHYSICS TESTING at the 320'F plateau.
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SPECIAL TEST EXCEPTIONS

3/4. 3.0. 2 MODERATOR TEMPERATURE COEFFICIENT GROUP HEIGHT INSERTION AND

POWER DISTRIBUT ON LIMITS

LIMITING CONDITION FOR OPERATION

c'.

10.2 The moderator temperature coefficient, group height, insertion, and
power distribution limits of, Specifications 3. 1. 1. 3, 3. 1. 3. 1, 3. 1. 3. 5,
3. 1. 3. 6, 3. 2.2, 3. 2. 3, 3. 2. 7, and the Minimum Channels OPERABLE requirement
of I. C. 1 (CEA Calculators) of Table 3.3-1 may be suspended during the
performance of PHYSICS TESTS provided:

a. The THERMAL POWER is restricted to the test power plateau
which shall not exceed B5X of RATED THERMAL POWER, and

b. The limits of Specification 3.2. 1 are maintained and determined as
specified in Specification 4. 10.2.2 below.

APPLICABILITY: MODES 1 and 2.

ACTION:

With any of the limits of Specification 3.2.1 being exceeded while the
requirements of Specifications 3.1. 1.3, 3. 1.3. 1, 3.1.3.5, 3. 1.3.6, 3.2.2,
3.2.3, 3.2.7, and the Minimum Channels OPERABLE requirement of I.C. 1 (CEA

Calculators) of Table 3. 3-1 are suspended, either:

a. Reduce THERMAL POWER sufficiently to satisfy the requirements
of Specification 3.2. 1, or

b. Be in HOT STANDBY within 6 hours.

SURVEILLANCE RE UIREMENTS

4.10.2. 1 The THERMAL POWER shall be determined at least once per hour during
PHYSICS TESTS in which the requirements of Specifications 3. 1. 1.3, 3. 1.3.1,
3. 1.3.5, 3. 1.3.6, 3.2.2, 3.2.3, 3.2.7, or the Minimum Channels OPERABLE require-
ment of I.C. 1 (CEA Calculators) of Table 3.3-1 are suspended and shall be

verified to be within the test power plateau.

4.10.2.2 The linear heat rate shall be determined to be within the limits of
Specification 3.2. 1 by monitoring it continuously with the Incore 3)etector
Monitoring System pursuant to the requirements of Specifications 4„2.1.2 and

3. 3. 3. 2 during PHYSICS TESTS above 20X of RATED THERMAL POWER in which the
requirements of Specifications 3. 1.1.3, 3. 1.3. 1, 3.1.3.5, 3.1.3.6, 3.2.2,
3. 2. 3, 3. 2. 7, or the Minimum Channels OPERABLE requirement of I. C. 1 (CEA

Calculators) of Table 3.3-1 are suspended.
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t'PECIAL TEST EXCEPTIONS

3/4.10.9 SHUTDOWN MARGIN AND KN 1 CEDMS TESTING

LIMITING CONDITION FOR OPERATION

3.10.9 The SHUTDOWN MARGIN requirements of Specification 3.1.1.1 and the
SHUTDOWN MARGIN and KN requirements'of Specification 3.1.1.2 may be suspended
for pre-startup tests tII demonstrate the OPERABILITY of the control element
drive mechanism system provided:

a. No more than one CEA is withdrawn at any time.

b. No CEA is withdrawn more than 7 inches.

c. The K requirement of Specification 3. 1.1.2 is met prior to
the s(alt of testing.

d. All other operations involving positive reactivity changes are
suspended during the testing.

APPLICABILITY: MODES 4 and 5.

ACTION: With any of the above requirements not met, suspend testing.and comply
with the requirements of Specification 3. 1.1. 1 or 3. 1.1.2, as applicable.

SURVEILLANCE RE UIREMENTS

4.10. 9 Surveillance Requirements 4.1.1. 2.1. e and 4.1.1. 2. 2 shall be conducted
within one hour prior to the start of testing, and at least once per 12 hours
during testing.
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~ ~ 3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.l. 1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOMN MARGIN and K

The function of SHUTDOWN HA)GIN is to ensure that the reactor remains
subcritical following a design basis accident or anticipated operational occur-
rence. The function of K is to maintain sufficient subcriticality to pre-
clude inadvertent criticalliky 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 Specificat fQ 3.1. 3. 6 ensure
that sufficient SHUTDOWN MARGIN is available.

SHUTDOMN HARGIN 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. K is a
measure of the core's reactivity, considering a single malfunction r4sklting in
the highest worth inserted CEA being ejected.

SHUTDOWN MARGIN requirements vary throughout the cm e life as a func-
tion of fuel depletion and reactor coolant system (RCS) cold leg temperature
(T ). The most restrictive condition occurs at EOL, with T

1
at no-load

opkI 3king temperature, and is associated with a postulated steNi Pine break
accident and the resulting uncontrolled RCS cooldown. In the analysis of this
accident, the specified SHUTDOWN MARGIN is required to contra I the reactivity
transient and ensure that the fuel performance and offsite dose criteria are
satisfied. As (initial) T decreases, the potential RCS cooldown and the
resulting reactivity transit/3 are less severe and, therefore, the required
SHUTDOMN MARGIN also decreases. Below T of about 210'F, the inadvertent
deboration event becomes limiting with r@jNct 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 limit-
ing conditions.

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

K requirements vary with the amount of positive reactivity that
would be in(reduced 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 ik satisfied,
considering power redistribution effects. Above T of 500 F, Doppler
reactivity feedback is sufficient to preclude the %13 for a specific K
requirement. With all CEAs fully inserted, KN and SHUTDOWN MARGIN reIIukrements
are equivalent in terms of minimum acceptable cire boron concentration.
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. REACTIVITY CONTROL SYSTEMS

.BASES

SHUTDOWN MARGIN and K continued

Other technical specifications that reference the Specifications on
SHUTDOWN MARGIN or K are: 3/4.1.2, BORATION SYSTEMS, 3/4.1.3, MOVABLE
CONTROL ASSEMBLIES, 5/k. 9. 1, REFUELING OPERATIONS"BORON CONCENTRATION, 3/4. 10. 1,
SHUTDOWN MARGIN AND KN 1

- CEA WORTH TESTS, and 3/4.10.9, SHUTDOWN MARGIN AND

KN„1 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'he 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-
.,'ient will be maintained within acceptable values throughout each fuel cycle.

3/4. l. 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 552~F. 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, and (3) consistency with the FSAR safety
.. analysis.
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REACTIVITY CONTROL SYS c S
i

BASES

3/4.1. 2 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each mode 6f facility operation. The components required to
perform this function include (1) borated water sources, (2) charging pumps,
(3) separate flow paths, (4) an emergency power supply from OPERABLE diesel
generators, and (5) the volume control tank (VCT) outlet valve CH-UV-501,
c'apable of isolating the VCT from .the charging pump suction line. The nominal
capacity of each charging pump is 44 gpm at its discharge. Up to 16 gpm of
this may be diverted to the volume control tank via the RCP control bleedoff.
Instrument inaccuracies and pump performance uncertainties are limited to 2 gpmyielding the 26 gpm value.

With the RCS temperature above 210~F, a minimum of two separate and
redundant boron injection systems are provided to ensure single functional
capability in the event an assumed failure renders one of the systems inoper-
able. Allowable out-of-service periods ensure that minor component repair or
corrective action may be completed without undue risk to overall facility
safety from injection system failures during the repair period.

Each system is capable of providing boration equivalent to a SHUTDOWN
MARGIN of 4X delta k/k after xenon decay and cooldown to 210~F. Therefore, the
boration capacity of either system is more than sufficient to satisfy the SHUT-
OONN MARGIN and/or K requirements of the specifications. The maximum expected
boration capability (e uirement occurs at EOL from full power equilibrium xenon
conditions and requires 23,800 gallons of 4000 ppm borated water from either
the refueling water tank or the spent fuel pool.

With the RCS temperature below 210'F one injection system is acceptable
without single failure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity changes in the event the single injection
system becomes inoperable. The restrictions of one and only one operable
charging pump whenever reactor coolant level is below the bottom of the pressur-
izer is based on the assumptions used in the analysis of the boron dilution
event.

Each system is capable of providing boration equivalent to a SHUTDOWN
MARGIN of 4X delta k/k. Therefore, the boration capacity of the system required
below 210'F is more than sufficient to satisfy'he SHUTDOWN MARGIN and/or K
requirements of the specifications. This condition requires 9,700 gallons 3f
4000 ppm borated water from either the refueling water tank or the spent fuel
pool.
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3/4. io SPECIAL TEST EXCEPTIONS
e

BASES

3/4. 10. 1 SHUTDOWN MARGIN

This special test exception provides that a minimum amount of CEA worth
is immediately available for reactivity control when tests are performed for
CEAs worth measurement. This special, test exception is required to permit the.
periodic verification of the actual versus predicted core reactivity condition
occurring as a result of fuel burnup or fuel cycling operations. Although
testing will be initiated from MODE 2, temporary entry into MODE 3 is necessary
during some CEA worth measurements. A reasonable recovery time is available
for return to MODE 2 in order to continue PHYSICS TESTING.

3/4. 10. 2 MODERATOR TEMPERATURE COEFFICIENT GROUP HEIGHT INSERTION AND
POWER DISTRIBUTION LIMITS

This special test exception permits individual CEAs to be positioned
outside of their normal group heights and insertion limits during the perform-
ance of such PHYSICS TESTS as those required to (1) measure CEA worth,
(2) determine the reactor stability index and damping factor under xenon
oscillation conditions, (3) determine power distributions for non-normal CEA
configurations, (4) measure rod shadowing factors, and (5) measure temperature
and power coefficients. Special test exception permits MTC to exceed limits
in Specification 3. 1. 1.3 during performance of PHYSICS TESTS.

3/4.10.3 REACTOR COOLANT LOOPS

This special test exception permits reactor criticality with less than
four reactor coolant pumps in operation and is required to perform certain
STARTUP and PHYSICS TESTS while at low THERMAL POWER levels.

3/4.10.4 CEA POSITION REGULATING CEA INSERTION LIMITS AND REACTOR COOLANT
COLD LEG TEMPERATURE

This special test exception permits the CEAs to be positioned beyond the
insertion limits and reactor coolant cold leg temperature to be outside limits
during PHYSICS TESTS required to determine the isothermal temperature coefficient
and power coefficient.

3/4.10.5 MINIMUMTEMPERATURE AND PRESSURE FOR CRITICALITY

This special test exception permits reactor criticality at low THERMAL

POWER levels. with T l below the minimum critical temperature and pressure
during PHYSICS TEST5 w3ich are required to verify the low temperature physics,
predictions and to ensure the adequacy of design codes for reduced temperature
conditions. The Low Power Physics Testing Program at low temperature (300'F)
and a pressure of 500 psia is used to perform the following tests:

1.
2.
3.
4.
5.

Biological shielding survey test
Isothermal temperature coefficient tests
CEA group tests
Boron worth tests
Critical configuration boron concentration
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3/4. 10.6 SAFETY INJECTION lANKS

This special test exception permits testing the low pressure safety
injection system check valves. The pressure in the injection header must be
reduced below the head of the low pressure injection pump in order to get flow
through the check valves. The safety injection tank (SIT) isolation valve
must be closed in order to accomplish this. The SIT isolation valve is still
capable of automatic operation in the event of an SIAS; therefore, system
capability should not be affected.

3/4.10.7 SPENT FUEL POOL LEVEL

This special test exception permits loading of the initial core with the
spent fuel pool dry.

3/4. 10.8 SAFETY INJECTION TANK PRESSURE

This special test exception allows the performance of PHYSICS TESTS at
low pressure/low temperature (600 psig, 320 F) conditions which are required
to verify the low temperature physics predictions and to ensure the adequacy
of design codes for reduced temperature conditions.

3/4.10.9 SHUTDOWN MARGIN AND K - CEDMS TESTING

This special test exception allows the performance of control element
drive mechanism tests prior to startup, without the operator having to be
concerned as to whether Specification 3. 1. 1. 1 or 3.1. 1.2 is applicable as
CEAs are moved. The logarithmic power level-high trip provides additional
protection against inadvertent criticality during this test.
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