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DEFINITIONS

FOR INFORMATION GNLY

REPORTABLE EVENT.

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

SHUTDOWN MARGIN

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

'a 0 No change in part-length control element assembly position, and

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reactivi.ty worth which is assumed to be fully withdrawn.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

SOF7WARE

1.,31 The digital computer SOFTWARE for the reactor protection system shall bethe program codes including their associated data, documentation, and procedures.

SOURCE CHECK

1.32 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

l.33 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 desi'gnated
component at the beginning of each subinterval.

THERMAL POWER

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

I
n

With anY full-length CEAs not capable of being fully inserted, the withdrawn. reactivity worth of these
full-length CEAs must be accounted for in the determination of the SHUTDOWN MARGIN. I

PALO VERDE - UNIT 1 AMENDMENT NO. 23, 62



l I

I'



FOR iNFORMA7ION ONLY".

REACTIVITY CONTROL SYSTEMS
ij

3/4. 1 REACTIVITY CONTROL SYSTEMS

3/4.1. 1 BORATION CONTROL

SHUTDOWN MARGIN " gape-roy ~it,fP S~RK<W <l

LIMITING CONDITION FOR OPERATION

3.1.1. l. The SHUTDOWN MARGIN shall be greater than or e ual to 1.0X delta, k/k.
~~ re.cfear +v<'p breq.Qrs apron w~,

APPLICABILITY: MODES 3, 4", and '5" with Q—AR-l&mgt~BpMtR-3+-i-nserted-

ACTION:

With the SHUTDOMN 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 SHUTDDMN 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. Reactor Coolant System boron concentration,
2. CEA position,
3. Reactor Coolant System average temperature,
4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. 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. l. 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

~ loadin
, 4.1.1.1. With the reactor trip breakers open'nd any CEA(s) fully or partially withdrawn, the

SHUTDOWN MARGIN shall be verified within one hour after detection of the withdrawn CEA(s) and at
"least once er 12 hours thereafter while the CEA s are withdrawn.

..See:Special: Test. xceptlon

*" The CEA drive system not capable of CEA withdrawal.

PALO VERDE " UNIT 1 AMENDMENT NO. 23



il

0



REACTIVITY CONTROL SYSTEMS

SHUTDQWN'ARGIN-
C. bosch +

geac~c g. q-gtP SPEA«<~

LIMITING CONDITION 'FOR OPERATION

3.1.1.2

The SHUTDOWN MARGIN shall be greater than or equal to that specified
in the CORE OPERATING LIMITS REPORT, and

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

Q~ d eea t.fOV +r ep Qr44LlCRtd C(C4ie4 ++
APPLICABILITY: MODES 1, 2" 3* 4", and 5" with

ACTION:

a. With the SHUTDOWN MARGIN less than that specified in the CORE OPER-

ATING LIMITS REPORT, 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
1

less than or equal to 500'F and K greater than or equal
to 0.9P, )mmediately vary CEA positions and)ok 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

gee, re~c4or Wrtp /rest.t'-erS'(oSeck +

4. 1. 1. 2. 1 With , the SHUTDOWN

MARGIN shall be determined to be greater than or equal to that specified in .the
CORE OPERATING LIMITS REPORT:

a. Within 1 hour after detection of an inoperable CEA(s)'nd at, least
once er 12 hours thereafter while the CEA s is inoperable.

See Special Test Exceptions 3.10 ~ 1 and 3;10.9

CGA ctr~ve, sygfem go.pubic oV d6g mt&dvo.wptl.

PALO VERDE " UNIT 1 3/4 1-2 AMENDMENT NO. 28 '
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INSERT FOR LIMITINGCONDITION FOR OPERATION 3.1.1.2

c. Reactor criticality shall not be achieved with shutdown group CEA movement.

PALO VERDE - UNIT 1 3/4 1-2: insert
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS (Continued)

gQ RW8 t.
(csee

Mhen in MODE 1 or. MODE 2 with k f greater than or equal to 1.0, at
least once per 12 hours by verifying that CEA group witfidrawal is
within the Transient Insertion Limits of Specification 3.1.3.6.

c. When in MODE 2 with k ff less than l. 0, within 4 hour s prior toeff
achieving reactor criticality by verifying that the predicted
critical CEA position is within the limits of Specification 3.1.3.6.

d.'rior to initial operation above 5X RATED THERMAL POMER 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. Mhen in MODE 3, 4, or 5, at least once per 24 hours by consideration
of at least the following factors:

'.

Reactor Coolant System boron concentration,
2. CEA position,
3. Reactor Coolant System average temp'erature,
4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

r ~g g*p 'fvaP 4l ca.kc~ c.+$08.++~
4.1.1.2.2 Mhen in MODE 3, 4, or 5, with

T 1 q 1 BD
be less than 0.9$ 3( least once per 24 hours by consiheration of at least. the
following factors:

1.
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

ak) ~a~
g,l,t.z3
&0~
+Sad Q
IMeW

4.1.1.2.$ The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within i 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.'1.2.1.e or 4.1.1.2.2. The predicted

'eactivity 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.

Yke cG'A dv'i<a s yr4e > eap~ble o4 ~eh ~i4ctrawaf.

'0
PALO "VERDE.- 'UNIT 1 3/4 1-3 AMENDMENT NO. 2
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INSERT TO 4.1.1.2.1b:

lf CEA group withdrawal is not within the Transient Insertion Limits of Specification 3.1.3.6,
within 1 hour verify that SHUTDOWN MARGIN is. greater than or equal to that specified
in the CORE OPERATING. LIMITS REPORT.

INSERT NEW 4.1.1.2.3:

4.1.1.2.3 When in MODES 3, 4, or 5 with the reactor trip breakers closed, verify that
criticality cannot be achieved with shutdown group:.CEA withdrawal at least once per 24
hours by consideration of at least the following factors:

1. Reactor Coolant System boron concentration,
'2. CEA position,
3. Reactor Coolant System average temperature,
4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

PALO VERDE - UNIT 1 3/4 1-3: insert
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FUNCTIONAL UNIT

l. TRIP GENERATION

1AHLE 3.3-1

RFACTOR PROTFCTI VI'. INSTRUIIENTATION

.Hl N I'll!4
IOTAl NO ~ CHANNELS CHANhELS APPL IfABLF.

OF CHANNELS TO TRIP OPERABLE ViODES ACT IOA

i';f..r.

'. C7l~

~i,. ~, .
t4 ~

~ l,4ci,.',
1A rl

I

\

8. Excore Neutron Flux

1. Variab1e Overpower Trip

2. logarithmic Power Level - High

a. Startup ard Operating

h. Shutdcwn

C. Core Prot«ctiIln Calculator System

1. CtA Ca 1 col ators

?.. Core Protection Calculators

4

4..

j)8 ~
I

A. Process

1. Pressurizer Pressure - High 4

2. Pressurizer Pressur'e - tow 4

3. S team Generator Level - Low 4/SG

Steam Generator. Level - l!igh 4/SG

5. Ste'am Generator Pressure - Low 4/SG

6. Containment Pressure - I-'.ich . 4

7. Reactor Coolant Flow - Low 4/SG

R. Local Power Density - Iligh 4

9. DNBR » Low 4

2

? (h)
2/SG

2/SG

2/SG

2

2/SG

2 (c)(d)
~ (c'(d)

3/SG

3/SG

3/SG

3

3/SG

3

?. (a)(d) 3

2 3

C
tl

1 ? (e)
2 (c)(d) 3

f, 2

1, 2

1, 2

1, 2

1,2,P*,4*
7,?
1, 2

1, 2

J ?

3'N

h'

l 3

?P ~P

g /I

3'
3

?Ij

1, 2 2P ~P

102 2N

3* 4* 5* ''
9

3> 4l 5

I, ? 3, C S ?>, 3», 7 )O

0
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z
G
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FOR INFORMATIONONLY

TABLE 3. 3-1 Continued

ACTION STATEMENTS

2. Within 4 hours:

a) All full-length and part-length CEA groups must
be withdrawn within the limits of Specifications
3.1.3.5, 3. 1.3.6b, and 3.1.3.7b except during sur-
veillance testing pursuant to the requirements of
Specification 4.1.3.1.2. Specification 3. 1. 3. 6b
allows CEA group 5 insertion to no further than
127.5 inches withdrawn.

ACTION 7

ACTION 8

ACTION 9

b) The "RSPT/CEAC Inoperable" addressable constant
in the CPCs is set to be indicated that both
CEAC's are inoperable.

c) The Control Element Drive Mechanism Control
System (CEDMCS) is placed in and subsequently
maintained in the "Standby" mode except during
CEA motion permitted by Specifications 3. 1.3.5,
3. 1.3.6b, and 3.1.3.7b when the CEDMCS may be
operated in either the "Manual Group" or "Manual
Individual" mode.

3. CEA position surveillance must meet the requirements
of Specifications 4. 1.3.1.1, 4. 1.3.5, 4.1. 3.6, and
4. 1. 3. 7 except during surveillance testing pursuant
to Specification 4.1.3.1.2.

With three or more auto restarts, excluding periodic auto
restarts (Code 30 and Code 33), of one non-bypassed calculator
during a 12-hour interval, demonstrate calculator OPERABILITY
by performing a CHANNEL FUNCTIONAL TEST within the next 24 hours.

With the numbers of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore an inoperable channel
to OPERABLE status within 48 hours or open an affected reactor
trip breaker within the next hour.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or open the reactor trip
breakers within the next hour..

ACTION 10- In MODES 3, 4, or 5, the Core Protection Calculator channels are not
required to be OPERABLE when the Logarithmic Power L'evel - High

trip's

OPERABLE with the trip setpoint lowered to s10 % of Rated'Thermal
Power.

PALO VERDE " UNIT 1 3/4 3-8 AMENDMENT NO. 50
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TABLE 4.3-1 Continued
FOR INFORMATIONONLY

TABLE NOTATIONS

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

Each STARTUP or when required with the reactor trip breakers closed
and the CEA drive system capable of rod withdrawal, if not performed
in the previous 7 days.

(3) Above l5X of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
used to establish the shape annealing matrix elements in the Core
Protection Calculators.

(4) — Neutron detectors may be excluded from CHANNEL CALIBRATION.

(5) After each fuel loading and prior to exceeding 70K of RATED THERMAL
POWER, the incore detectors shall be used to determine the shape
annealing matrix elements and the Core Protection Calculators shall
use these elements. „

(7)

(Io)-

This CHANNEL FUNCTIONAL TEST shall include the injection of simulated-
process signals into the channel as close to the sensors as practicable
to verify OPERABILITY including alarm and/or trip functions.

Above 70X of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total .flow rate determined by either using the reactor
coolant, pump differential, pressure instrumentation or by calorimetric
calculations and if necessary, adjust the 'CPC addressable constant
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement uncertainty may
be included in the BERR1 term in the CPC and is equal to or greater
than 4X.

Above 70X of 'RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by eithet using the reactor
coolant pump differential pressure instrumentation and the ultrasonic
flow meter adjusted pump curves or calorimetric calculations.

The quarterly CHANNEL FUNCTIONAL TEST shall include verification that
the correct current values of addressable constants are installed in
each OPERABLE CPC.

At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

PALO VERDE — UNIT I 3/4 3-16 AMENDMENT NO. ~,—78
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INSERT FOR TABLE 4.3-1 TABLE NOTATION 2

Heat balance only (CHANNEL FUNCTIONALTEST not.included):

a. Between 15% and 80% of RATED THERMAL POWER,, compare the linear power
level, the CPC delta T power and the CPC .nuclear power signals to the
calorimetric calculation.

If any signal is within -0.5% to 10% of the calorimetric then do not calibrate
except as required during, initial power ascension after, refueling.

If any signal is less than the calorimetric calculation by more than:0.5%,
then adjust the affected signal(s) to agree with the calorimetric calculation.

If any signal is greater than the calorimetric calculation by more than 10%
then adjust the affected signal(s) to agree with the calorimetric calculation
within 8% to 10%.

b. At or above 80% of RATED THERMAL POWER; compare the linear power level,
the CPC delta T power and the CPC nuclear power signals to the calorimetric
calculation. If any signal'differs from the calorimetric calculation by an absolute
difference of more than 2%, then adjust the affected signal(s) to agree with the
calorimetric calculation.

During PHYSICS TESTS, these daily calibrations may be suspended provided these
calibrations are performed upon reaching each major test power plateau and prior to
proceeding to the next major test power plateau.

Palo Verde - Unit / 3/4 3-16: INSERT
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3/4. 9 'REFUELING OPERATIONS

3/4.9. 1 BORON CONCENTRATION

LIHITING CONDITION FOR OPERATIO

3.9.1 With the reactor vessel head closure bolts less than fully tensioned or
with the head removed, the boron concentration of all filled portions of the
Reactor Coolant S stem and the refueli canal shall be maintained uniform and

eff

t4 +he. l<n'lb +Pe~g~k [h Ae C.Of.e OPera4< Lie.+ gelf
(coit ).

APPLICABILITY: HODE 6".

ACTION:

With the requirements of the above specification not satisfied; immediately
. suspend all operations involving CORE ALTERATIONS or positive reactivity

changes and initiate and continue boration at greater than or equal to
26 gpm of a solution containing > 4000 ppm boron or its equivalent until

the boron concentration is

lie iver.

SURVEILI ANCE RE UIREMENTS

~~~ Zo~~e~4~mton
4.9.1.1 The
determ d

QO /de ~I in e. (ffftt4 5 ect4ect th 4''
a. emoving cr unbolting the, reactor vessel head, and

shal'1 be

b. Withdrawal of any full-length CEA in excess. of 3 feet from its fully
inserted position within the reactor pressure vessel.

4. 9. 1.2 The boron concentration of the Reactor Coolant System and the
refueling canal shall be determined by chemical analysis at 1'east .once per
72 hours.

"The reactor shall be maintained in HODE 6 whenever fuel is in the reactor
vessel with the reactor vessel head closure bolts less than fully tensioned
or with the head removed.

PALO VERDE - UNIT1'/4 9-1 .AHENDHENT NO. 64 .::„-'~"'='~?~"-~
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4. 1. 1 BORATION CONTROL

3/4. 1. 1. 1 and 3/4. 1. 1.2 SHUTDOWN MARGIN AND K„,,

The function of SHUTDOWN MARGIN is to ensure that the reactor remains
subcri tical following a design basis accident or anticipated operational
occurrence. The function of K„., is to maintain sufficient subcriticality to
preclude inadvertent criticality following ejection of a single control
element assembly (CEA). During operation in MODES 1 and 2, with k,„ greater
than or equal to. 1.0, the transient insertion limits of Specification 3. 1.3.6
ensure that sufficient SHUTDOWN MARGIN is available.

SHUTDOWN MARGIN is the amount by which the core is subcri tical, or would
be subcri tical 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 resulting
in the highest worth inserted CEA being ejected.

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 reactivi ty that would be
introduced assuming the CEA with the highest inserted worth ejects from the
core. In the analysis of the CEA ejection event, the K„., requirement ensures
that, the radially averaged enthalpy acceptance criterion is satisfied,
considering power redistribution effects. Above T~ of 500 F, Doppler
reactivity feedback is sufficient to preclude the need for a specific K„,
requirement. With all CEAs fully inserted, K~., and SHUTDOWN MARGIN requirements
are equivalent in terms of minimum acceptable core boron concentration.

4e fedte4o~ +v'tp &y'edg kevg c4 5<8 ~~A 6c. Q6'8 dntyo Sys*m edtpa&le oP
e eA vilhdeum~ /

PALO VERDE — UNIT 1 8 3/4 1-1 AMENDMENT NO. 23

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 ~ at no-load
operating temperature, and is associated with a postulated steam line break
accident and the resulting uncontrolled RCS cooldown. In the analysis of this
accident, the specified SHUTDOWN MARGIN is required to control the reactivity
transient and. ensure that the fuel performance and offsi te dose criteria are
satisfied. As (ini tial) 7~i~ decreases, the potential RCS cooldown and the
resulting reactivity transient are less severe and, therefore the re uired 3So~p
SHUTDOWN MARGIN also decreases. Below T~, of about ' the inadvertent
deboration event becomes limiting with respect to the SHUTDOWN MARGIN require-
ments. Below ' the specified SHUTDOWN MARGIN ensures that sufficient
time for operator actions exists between the initial indication of the
deb rati d the total loss of shutdown margin. Accordingly. with~the SHUTDOWN MARGIN requirements are
base upon t ese imi ting condi tions.
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t'ASERT FOR BASES 3 4.1'.1.1 AND 3 4.1.1.2

The requirement prohibiting criticality due to shutdown group CEA movement is
associated with the assumptions used in the analysis of uncontrolled CEA withdrawal
from subcritical conditions. Due to the high differential reactivity worth of the shutdown
CEA groups, the analysis assumes that the initial shutdown reactivity is such that the
reactor will remain subcritical in the event of unexpected or uncontrolled shutdown group
withdrawal..

O. PALO VERDE - UNIT1 B 3/41-1: insert
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3/4. 9 REFUELING OPERATIONS

BASES

3/4. 9. 1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that:
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a uniform
boron concentration is maintained for reactivity control in the water volume
having., direct access to the reactor vessel. These limi'tations are consistent
with the initial conditions assumed for the boron dilution incident in the
safety analyses. eff'k
3/4. 9. 2 INSTRUMENTATION

a

gQ.'(~iotc e ~ i4 ~~he g Insark.

The OPERABILITY of the startup channel neutron flux.monitors ensures that ]
redundant monitoring capability is available. to detect changes in the reactivity
condition of the core.

3/4. 9. 3 DECAY TIME

The minimum requirement 'for reactor subcriticality..prior to. movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that sufficient,
time,has elapsed to allow the radioactive decay of the short lived fission
products. This decay time is consistent with the assumptions used in the
safety analyses.

3/4. 9. 4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a release of radioactive material within containment. will be
restricted from leakage to the environment., The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
fuel element rupture based upon the lack of containment pressurization potential
while in the REFUELING MODE.

3/4. 9. 5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station, personnel can be promptly informed of significant changes in the
facility, status or core reactivity condition during CORE ALTERATIONS.

PALO VERDE - UNIT 1 B 3/49'1 AMENDMENT HO. 3I
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INSERT FOR BASES 3 4.9.1.

The boron concentration limit specified in the COLR is based on core reactivity at. the
beginning of each cycle (the end of refueling) with all CEAs withdrawn and includes an
uncertainty allowance. This boron concentration''limit will ensure a.K,„of s 0.95 during
the refueling operation.
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~ 'OM N STRATIV CONTROLS

'OR 'OPERATING LIMITS REPOR

6.9.1.9 Core operating limits shall be established and documented in the CORE

OPERATING LIMITS REPORT before each reload c e or a maining part of a

reload cycle for the folio
'~~gCp6 $ p y

Q.f'QAVCf'+C lap

a. Shutdown Margi g for Specification 3.1.1.2
b. Hoderator Temp . oe sc en and EOL limits for

Specification 3.1.1.3
c. Boron Dilution Alarms for Specification 3.1.2.7
d. Movable Control Assemblies - CEA Position for Specification 3.1.3.1
e. Regulating CEA Insertion Limits for Specification 3.1.3.6
f. Part Length CEA Insertion Limits for Specification 3.1.3.7
g. Linear Heat Rate for Specification 3.2.1
h. Azimuthal Power Tilt - T for Specification 3.2.3
i. DNBR Margin for SpecifiBtion 3.2.4

Axial Sha e Inde 't o 2.
caro~ CanC.en +ion'fdLolts k s Spgts'-L tCo Lstn '3, L. E

6.9.1.10 e ana ytica me o s use o e ermine e core operating limits
shall be those previously reviewed and approved by the NRC in:

a ~

c

d.

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

"The ROC a 6 IT Computer Codes for Nuclear Design," CE -266-P-A,)
i 19 t. thodolo for Specifications 3.1.1.2, Shutdown Margin/

3.1'.1.3, Moderator Temperature Coefficient
ano EOL m> '.6 '

u S CEA Insertion Limitsg ,

ct v 4 3..'~ > Soldan oft ceusAro+to~ (IAAta4a. tss'Q ~

"Sa e y va ua son eport re a e o e Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80, Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March
1983), No. 2 (September 1983 No. December 1987 H for
Specifications 3.1.1.2,
3.1.1.3, Moderator Temper oe sclen OL and EOL limits;
3. 1.2.7, Boron Dilution Alarms; 3.1.3. 1, Movable Control Assemblies-
CEA Position; 3. 1.3.6, Regulating CEA Insertion Limits; 3.1.3.7, Part
Length CEA Insertion Limits and 3.2.3 Azimuthal Power Tilt - T ).

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

REPORTABLE EVENT

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

SHUTDOWN MARGIN

1.29 SHUTDOWN MARGIN shal-1 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

gb a> b. A11 full-length contro1 element assemblies (shutdown and regu1ating)
gc> ~4 are fully inserted except for the single assembly of highest

reactivity worth whi'ch 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.

SOURCE CHECK

1. 32 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

1.33 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. 34 THERMAL POWER shall be the total reactor core heat transfer rate to the
. reactor coolant.

I

I With any full-length CEAs not capable of being fully inserted, the. withdrawn reactivity, worth of these

full-length CEAs must be accounted for in the determination of the SHUTDOWN MARGIN.

PALO VERDE - UNIT 2 1-6 AMENDMENT NO. Z8, 48
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REACTIVITY CONTROL SYSTEMS

3/4. 1 REACTIVITY CONTROL SYSTEMS?0

3/4.1. 1 BORATION CONTROL

SHUTDOWN MARGIN' R~hcmg T'6p 8gea<~S opened ~+

LIHITING CONDITION FOR OPERATION 0

3.1.1.1 The SHUTDOWN MARGIN shall:%be greater than or e ual to 1.0% delta k/k.
reo c+ov-+r< dr4'Q eve open M,

APPLICABILITY: MODES 3, 4" and 5".„with

ACTION:

With the SHUTDOWN HARGIH less thaa.Q,.0% delta k/k, immediately initiate and
continue boration at greater than-.er. 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.

SURVEILL'ANCE RE UIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shal)'e determined to be greater than or equal
to 3..0% delta. k/k 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;I-.and
Samarium, concentration.

4.1.1. 1.2 The overall core reactivity balance shall. be compared to predicted
values to demonstrate agreement w'ithin '+ 1.0% delta k/k at least once per

'1

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 (nomalized) to correspond to the actual core-
conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel loading.

4.1.1.1.3 With the reactor trip breakers open and any CEA(s) fully or partially withdrawn, the ~

SHUTDOWN MARGIN shall be verified within one hour after detection of the withdrawn, CEA(s) and at
'east,once per 12 hours thereafter while the CEA(s) are withdrawn.

See Special Test Exception 3. 10.9.

'" The CEA drive system not capable of CEA withdrawal.

PALO VERDE " UNIT 2 '3/4 1-1 AMENDMENT NO. l3
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REACTIVITY CONTROL SYSTEMS

~SHUTDOWN MARGIN - N gp~wo< wive Sg.ease@.s cf-oseb++

LIMITING CONDITION FOR OPERATION

3.1.1.2

AJ> C,4S~A a.

a%ad,e4
'i~e,rQ

The SHUTDOWN MARGIN shall be greater than or equal to that specified
in the CORE OPERATING LIMITS REPORT, and

b. For T ld less than or equal to 500 F, K shall be less than 0.99.
pa c r +rap breakers

c,(oscar

4+
APPLICABILITY: MODES 1 2", 3", 4", and 5" with

ACTION:

aO

b.

With the SHUTDOWN MARGIN less than that specified in the CORE OPERAT-
ING LIMITS REPORT, 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 equi-
valent until the required SHUTDOWN MARGIN Is restored, and

With T ld less than or equal to 500'F and K„ 1
greater than or

equal'o

0.99, immediately vary CEA positions and/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.

SURVEILL'ANCE RE UIREMENTS

Ate r'ec c.4v +ri'p breakeys ctoced +<
4.1.1.2.1'ith the SHUTDOWN

MARGIN shall be determined to e greater than or equal to that specified in the
CORE OPERATING LIMITS REPORT:

~Q'~

a. Within 1 hour after detection of an inoperable CEA(s). and at least
once per 12 hours thereafter whi.le the CEA(s) is inoperable

See Special Test Exce tions 3.10.1 and.3.10.9.
>~ r4, K<A Jr]Ve gybe+ Cagab(c H eeA ~(ghp~~(.
PALO VERDE " UNI 3/4 1-2 AMENDMENT NO. X8, 55





'tNSERT FOR LIMITINGCONDITION FOR OPERATION 3.1.1.2

c. Reactor criticality shall not be achieved with shutdown group CEA movement.

PALO VERDE - UNIT 2 3/4 1-2: insert
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REACTIVITY CONTROL SYSTEHS

SURVEILLANCE RE UIRENENTS (Continued)

C.

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

.d. Prio~ to initial operation above 5X RATED. THERHAL'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.

When in NODE 3, 4, or 5, at least once per 24. hours by consideration
of at least the followi'ng factors:

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.

1.
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.

1.
2.
3.

5.
6.

+
4. 1.1.2.$ The overal.l core reactivity'alance 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 4.1.1.2. 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'FPD after each fuel
loading.

~e ~chal +r~p brea,(cess closed.++>
4.1.1.2.2 When in HODE 3, 4, or 5, with

. and Tcold less than ot equal to 500'F, KN 1 sha . be determined to
be less than 0.99 at least once per 24 hours by consideration of at least the
following factors.

A+ Th~ C<A (rive sy54~ c<pab4- o5 66'f ~$4lkVPQ)A.I .
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IASERT TO 4.1.1.2.1b:

If CEA group withdrawal is not within the Transient Insertion Limits of Specification 3.1'.3;6,
within 1 hour verify that SHUTDOWN MARGIN is greater than or. equal to that specified
in the CORE OPERATING LIMITS REPORT.

INSERT NEW 4.1.1.2.3:

4.1.1.2.3 When in MODES 3; 4, or 5 with the reactor trip breakers closed**, verify that
criticality cannot be achieved with shutdown group CEA withdrawal at least once per 24
hours by consideration of at least the following factors:

1. Reactor Coolant System boron concentration,
2. CEA position,
3. Reactor Coolant System average temperature,
4. Fuel'burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

PALO VERDE - UNIT 2 3/4 1-3: insert
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TABLE 3.3-1

E

* %

~ \

~ gy ~

FUNCTIONAL UNIT

1. TR1P GENERATION

A. Process

REACTOR PROTECTIVE INSTRUYIENTATION
HINIHUH

TOTAL NO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS TO TRIP OPERAOLE MODES ACTION

flak;„I', EAR

~~.'ION " ~

. '~ g.m,

B. Excore Neutron Flux

1. Variable Overpower Trip
2. Logarithmic Power Level - High

a. Startup and Operating
P

b. Shutdown

4

4

1. Pressurizer Pressure - High 4

2. Pressurizer Pressure - Low 4

3. Steam Generator Level - Low 4/SG
'.

Steam Generator. Level - High 4/SG

5. Ste'am Generator Pressure - Low 4/SG

6. Containment Pressure - High 4

7. Reactor Coolant Flow - Low 4/SG

8. Local Power Oensi'ty - High 4

9. DNBR - Low 4

2

2 (b)
2/SG

2/SG

2/SG

2

2/SG

2 (c)(d)
2 (c}(d}

2 (a)(d)
2

0

3

3

3/SG

3/SG

3/SG

3

3/SG

3

3

2

=1,. 2

1,. 2

1, 2

1, 2

1, 2, 3*, 4*

1, 2

1, 2

1; 2

1, 2

1, '2

1, 2

3*, 4*, S*

3, 4, 5

3II

3II

2',
3'g

3It

3N

0

0'

z
0z

C. Core Protection Calculator System

1. CEA Calculators

2. Core Protection Calculators

1

2 (c)(d)
2 (e)
3

1, 2 6, 7

1, 2,~„~+S'2', 3', 7,>C

~ ~

I
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FOR INFORMATION'ONE

ACTION 7

ACTION 8

ACTION 9

TABLE 3.3-1 Continued

REACTOR PROTECTIVE INSTRUMENTATION

ACTION STATEMENTS

2. Within 4 hours:

a) All full-length and part-length CEA groups must
be withdrawn within the limits of Specifications
3. 1.3.5, 3. 1.3.6b, and 3.1.3.7b, except during
surveillance testing pursuant to the requirements
of Specification 4. 1.3.1.2. Specification
3.1.3.6b allows CEA group 5 insertion to no
further than 127.5 inches withdraw'n.

b) The "RSPT/CEAC Inoperable" addressable constant
in the CPCs is set to indicate that both CEACs
are inoperable.

c) The Control Element Drive Mechanism Control
System (CEDMCS) is placed in and subsequently
maintained in the "Standby" mode except during
CEA motion permitted by Specifications 3. 1.3.5,
3. 1.3.6b and 3. 1.3.7b when the CEDMCS may be
operated in either the "Manual Group" or "Manual
Individual" mode.

3. CEA position surveillance must meet the .requirements
of Specifications 4.1.3.1.1, 4.1.3.5, 4.1.3.6, and
4.1.3.7 except during surveillance testing pursuant
to Specification 4.1.3.1.2.

With three or more auto restarts, excluding periodic auto
restarts (Code 30 and Code 33), of one non-bypassed calculator
during a 12-hour interval, demonstrate calculator OPERABILITY
by performing a CHANNEL FUNCTIONAL TEST within the next 24 hours.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore an inoperable channel
to OPERABLE status within 48 hours or open an affected reactor
trip breaker within the next hour.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or open the reactor trip
breakers within the next hour.

'CTION 10- In MODES 3, 4, or 5, the Core Protection Calculator channels are not
required to be OPERABLE when the Logarithmic Power Level -'High:trip's

OPERABLE with the trip setpoint lowered to s10 % of Rated Thermal
Power.

PAI.O VERDE - 'UNIT 2 3/4 3-8 AMENDMENT NO. 36 ~
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F.OR INFORMATIONONLY
TABLE 4.3-1 Continued

REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE RE UIREMENTS

TABLE NOTATIONS

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

Each STARTUP or when required with the reactor trip breakers closed
and the CEA drive system capable of,rod withdrawal, if not performed
in the previous 7 days.

(3)

(4)

(5)

(6)

(7)

(8)

(Io)-

Above IS% of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
used to establish the shape annealing matrix elements in the Core
Protection Calculators.

Neutron detectors may be excluded from CHANNEL CALIBRATION.

After each fuel loading and prior to exceeding 70% of RATED THERMAL
POWER, the incore detectors shall be used to determine the shape
annealing matrix elements and the Core Protection Calculators shall
use these elements.

This CHANNEL FUNCTIONAL TEST shall include the injection of simulated
process signals into the channel as close to the sensors as practicable
to verify, OPERABILITY including alarm and/or trip functions.

Above 70K of RATED THERMAL POWER, verify that the total steady-state .

RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation or by calorimetric
calculations and if necessary, adjust the CPC addressable constant
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement uncertainty .may
be included in the BERRl term in the CPC and is equal to or greater
than 4X.

Above 7ON of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation and the ultrasonic
flow meter adjusted pump curves or calorimetric calculations.
The quarterly CHANNEL FUNCTIONAL TEST shall include verification that
the correct (current) values of addressable constants are installed
in each OPERABLE CPC.

At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

PALO VERDE — UNIT 2 3/4 3-16 AMENDMENT NO.~ 64
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INSERT'OR TABLE 4.3-1 TABLE NOTATION,2

Heat balance only (CHANNEL FUNCTIONALTEST not included):

a. Between 15% and 80% of RATED THERMAL POWER, compare the linear power
level, the CPC delta T power and the CPC nuclear power signals to,the
calorimetric calculation.

If any signal is within -0.5% to 10% of the calorimetric then do not calibrate
except as required during initial power ascension after refueling.

If any signal is less than the calorimetric calculation by more than 0.5%,
then adjust the affected signal(s) to agree with the calorimetric calculation.

If any signal is greater than the calorimetric calculation by more than 10%
,then adjust the affected signal(s) to agree with the calorimetric calculation
within 8% to 10%.

b. At or above 80% of RATED THERMAL POWER; compare the linear power level,
the CPC delta T power and the CPC nuclear power signals to the calorimetric
calculation. If any signal differs from the calorimetric calculation by an absolute
difference of more than 2%, then adjust the affected signal(s) to agree with the
calorimetric calculation.

During PHYSICS TESTS, these daily calibrations may be suspended provided these
calibrations are performed upon reaching each major test power plateau and prior to
proceeding to the next major test power plateau.

Palo Verde - Unit 2 3/4 3-16: INSERT
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3/4. 9 REFUELING OPERATIONS

.3/4.9. 1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head closure 'bolts less than fully tensioned or
with the head removed, the boron concentration of all. filled portions of the
Reactor Coolant System and the refuelin canal shall 'be maintained uniform and

4h ~ Q timid sp~,g(ek w %he. C~re nper~+Lg Li~ks geporg
C Cc Lg.).

APPLICABILITY: MODE 6".

ACTION:

With the reouirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at greater than or equal to -.

26 gpm of a solution containing > 4000 ppm boron or its equivalent unti 1

the boron concentration is
~~i'n

tlat+

SURVEILLANCE REQUIREMENTS

4oran conceu.dr a.4'~
4.9. 1. 1 The
determin ed r)or to.

QQL~ +g AL 4~LE 5pOIc,1k ' Ln 44.a CO 1-W

a. emovsng or unbolting the reactor vessel head, and

shall'e

b. Withdrawal of any ful-1-length CEA in excess of 3 feet from its fully
inserted position within the reactor. pressure vessel.

4.9. 1.2 The boron concentration of the Reactor Coolant System and the
refueling canal shall be determined by chemical. analysis at least once per
72 hours.

The reactor shall be maintained in MODE 6 whenever fuel is in the reactor
vessel with tne reactor vessel head closure bolts less than fully tensioned
or with the head removed.

PALO VERDE - UNIT 2 3/4 9"1
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4 I

3/4. 1 REACTIVITY CONTROL SYSTEMS

e BASES

3/4.1.1 BORATION CONTROL

3/4. 1. 1. 1 and 3/4. 1. 1.2 SHUTDOWN MARGIN and K ,

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

gSO F

~Q
~Back/
(gals.h

SHUTDOWN MARGIN is the amount by which the core is subcri tical, 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 resulting in
the highest worth inserted CEA being ejected.

SHUTDOWN MARGIN requirements, vary throughout the core life as a func-
tion of fuel depletion and reactor coolant system (RCS) cold leg temperature
(T,~,). The most restrictive condition occurs at EOL, with T ~ at no-load
operating temperature, and is associated with a postulated steam line break
accident and the resulting uncontrolled RCS cooldown. In the analysis of this
accident, the specified SHUTDOWN MARGIN is required to control the reactivity
transient and ensure that the fuel performance and offsite dose criteria are
sati sfi ed. 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 ' t e dna ver en
deboration. event becomes limiting with respect to the SHUTDOWN MARGIN require-
ments. e ow &%V, the specified SHUTDOWN MARGIN ensures that sufficient timefor operator actions exists between the initial indication of the debo ation
an the total loss of shutdown margin. Accordingly, with

the SHUTDOWN MARGIN requirements, are base uponthese hami ing con »ons.

KN., requirements vary with the amount of positive reactivity that
would 'be introduced assuming the CEA with the 4ighest inserted worth ejects
from the core. In the analysis of the CEA ejection event, the K„., requirement
ensures that the radially averaged enthalpy acceptance criterion is satisfied,
considering power redistribution effects. Above T~ of 500'F, Doppler
reactivity feedback is sufficient to preclude the need for a specific KN,requirement. With all CEAs fully inserted, K„., and SHUTDOWN MARGIN
requirements are equivalent in terms of minimum acceptable core boron
concentration.

kke rea.c+v %rip breakers c(csect aKA Suan CGA ctrl'ac syzke~

eagan'(e

a4
m'(Q L'ra.sea (~

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

'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.
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INSER7 FOR BASES 3 4.1.1.1 AND 3 4.1.1.2

The requirement prohibiting criticality due to shutdown group CEA movement is
associated with the assumptions used in the analysis of uncontrolled CEA withdrawal
from subcritical conditions. Due to the high differential reactivity worth, of the shutdown
CEA groups, the analysis assumes that the initial shutdown reactivity is such that the
reactor will remain subcritical in.the event of'unexpected or uncontrolled shutdown group
withdrawal.

PALO VERDE - UNIT 2 B 3/41-1: insert
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'/4. 9 REFUELING OPERATIONS

BASES

3/4.9. 1 BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that:
(1) the reactor will remain subcritical during CORE ALTERATIONS, and (2) a uniform
boron concentration is maintained for reacti'vity control in: the water volume
having direct access to the reactor vessel. These limitations are consistent
with the initial co ditions assumed for the boron dilution incident in the
safety analyses. eff

~ ~

3/4. 9. 2 INSTRUMENTATION

The OPERABILITY of the startup channel neutron flux monitors ensures that,
redundant monitoring capability is available to detect changes in the reactiv .ty
condition of the core.

3/4. 9. 3 DECAY TIME

The minimum requirement for reactor subcriticality prior to movement of
irradiated fuel assemblies. in the reactor pressure vessel ensures that sufficient
time has elapsed to allow the radioactive decay of the short lived fission
products. This decay time is consistent with the assumptions used in the
safety analyses.

3/4. 9. 4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a release of radioactive material within containment wil'1 be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
fuel element rupture based upon the lack of containment pressurization potential
while in the REFUELING MODE.

3/4. 9. 5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station personnel. can be promptly informed of significant changes in thefacility status or core reactivity condition during CORE ALTERATIONS.

PALO VERDE - UNIT 2 B 3/4 9-1
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INSERT FOR BASES 3 4.9.1

The boron concentration limit specified in the COLR is based on. core reactivity at the
beginning of each cycle (the end of refueling) with.all CEAs withdrawn;and includes an.
uncertainty allowance. This boron concentration limit will ensure a K,„of s 0.95 during
the refueling operation.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT

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

t,r Yp i p Bf edg,get'> C I os'~
a. Shutdown Margin

N 1 for Specification 3. l. 1.2

b.

C. ~

d ™.

e.
f.

-;:g.
h.

K.
6.9.1.

a ~

b.

C.

d.

Moderator Temperature Coefficient BOL and EOL limits for Specification
3. 1.1. 3
Boron Dilution Alarms for Spec'ification 3.1.2.7
Movable Control Assemblies - CEA Position for Specification 3. 1.3.1
Regulating CEA Insertion Limits for Specification 3.1.3.6
Part Length CEA Insertion Limits for Specification 3. 1.3.7
Linear Heat Rate for Specification 3.2.1
Azimuthal Power Tilt " T for Specification 3.2.3
DNBR Margin for Specification 3.2.4
Axial Sha e Inde for S eci ication 3
Sar ~ 'Ctsrtma~hra.4 'on (maLe, <) 0 r Spqct4Lcct.+essa 3. t ~ l

e ana y >ca me o s e o ermine e core operating limits
shall be those previously reviewed .and approved by the NRC in:
"CE Method for Control Element Assembly Ejection Analysis,"
CENPD-0190-A, January 1976 (Methodology for Specification 3.1.3.6,
Regulating CEA Insertion L'imits).

/7~E+Esr7r'lf f~I+
"The ROC an IT Computer Codes for Nuclear Design," CENPD-266- -

,
A ril 19 3 M thodolo for Specifications 3.1. 1.2, Shutdown Margin

; 3. 1. 1.3, Moderator Temperature Coefficient
BOL and EOL Iimit; 3.1.3.6 Re n ing CEA Insertion Limits~

'3 + ~ ~ 'Bartsrrs Caetcsgat~4son (Ahoda 6)
"Safety va ua son eport re a e o t e Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80, Docket Ho.
STH 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March 1983),
No. 2 (September 1983), No.' (December
Specifications 3. 1. 1.2, Shutdown Margi.

gl.
3.1.1.3, Moderator Temperature Coeffkl'ent BOL and 0 )m> s;
3.1.2.7, Boron Dilution Alarms; 3.1.3.1, Movable Control
Assemblies - CEA Position; 3.1.3.6, Regulating CEA Insertion Limits;
3. 1. 3. 7, Part Length CEA Insertion Limits and 3. 2. 3,Azimuthal PowerTilt " T ).

"Modified Statistical Combination of Uncertainties," CEH-356(V)-P-A
Revision Ol-P-A, May 1988 (Methodology for Specification 3.2.4, DNBR
Margin and 3.2.7 Axial Shape Index).
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DEF INITIONS

FOR INFORMA7ION ONLV

REPORTABLE EVENT

1.28 A REPORTABLE EVENT shal.l be any of those condi ions specified in
Sections 50.72 and 50.73 to 10 CFR Part 50.

SHUTDOMN 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

I'ITE

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

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.

SOFTMARE

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

SOURCE CHECK

1.32 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..33 A STAGGERED TEST BASIS shall consist of:

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

'I

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

THERMAL POWER

1. 34 THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.

With any full-length CEAs not capable of being fully inserted,,the withdrawn reactivity worth of these

full-length CEAs must be accounted for in the determination of the SHUTDOWN MARGlN.

PALO VERDE - UNIT.3 1-6 .Ah1ENDMENT NO. 2, 3Z
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FOR )NFORMA7ION
ONL'/'EACTIVITY

CONTROL SYSTEMS

3!4.1 REACTIVITY CONTROL SYSTEMS

3/4.1. 1 BORATION CONTROL

SHUTDOWN MARGIN " gygcTop Y~~ ag~i5~+gs

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.QX
delta k/k.

ra~c4r +rAp ~iea4fs o~,~
APPLICABILITY: MODES 3, 4*,, and 5"'ith
ACTION:

Mith the.SHUTDOWN MARGIN less than 1.EC 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 SHUTDOlNfN MARGIN is restored.

at'URVEILLANCE

RE UIREMENTS

4.1.1.1.1 The SHUTDOMN 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.
e.

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
'aluesto 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
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.

~

'.1.1.1.3With the'reactor trip. breakers open and any CEA(s) fully or partially withdrawn, the
SHUTDOWN MARGIN shall be verified within one hour after detection of the withdrawn CEA(s) and at
least-once per 12 hours thereafter while the CEA(s) are withdrawn.

PALO VERDE - UNIT 3

f48.
"See Special Test:Exception 3..10;9.

** The CEA drive system not capable of CEA withdrawal.
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REACTIVITY CONTROL SYSTEMS

SHUTDOWN MARGIN- gEac~oa vR~p BrieFT«~> e~o'~~

LIN..~ING CI| COITION FOR OPERATION

2.1.1.2

< Vc ~keg
tW~~

The SHUTDOWN.MARGIN shall be, greater than or equal to,that specified
in the CORE OPERATING LIMITS REPORT, and.

b. For T ld less than or equal.to 500 F, K shall be':;«less than 0.99.
yg~ I"ea.C OV QVA Sl'e~ke<J t."La >EECh *„

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

ACTION:

a 0

b.

Mith the SHUTDOMN MARGIN less Jan that specified in the CORE OPER-
ATING LIMITS REPORT, 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'o 4000 ppm boron or e
quivalent until the required SHUTDOWN'.MARGIN is restored, and

Mith T ld less than or equal to 500 F and KN 1 greater than .or equal

to 0.99, immediately vary CEA positions and/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 unti.l the required KN 1

is restored.

SURVEILLANCE RE UIREHENTS

q4~ T.C~e&V f P bTea&rx ClSed <~~
4.1.1. 2.1 With the SHUTDOMN
MARGIN shall be determ)ned to be greater than or equal to that specified in
the CORE OPERATING LIMITS REPORT

a. Mithin 1 hour after detection of an inoperable CEA(s) and at least
once er 12 hours thereafter while the CEA(s). is 'inoperable.

"See Special Test Exceptions 3; 10. 1 and 3. 10.9'.

gge C64 drive SAtIS4~ ~ „p~g(~ C 4 Cefl m~44 4Vaega (

PALO VERDE - UNIT 3 3/4 1"2 AHENDHENT NO. 2, 42



4
I

D d~ 0

IO

'\

0



tNSERT FOR LIMITINGCONDITION FOR OPERATION 3.1.1.2

c. Reactor criticality shall not be achieved with shutdown group CEA movement.

I

PALO VERDE - UNIT 3 3/4 1-2: insert
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IF-GB lNFQBMATIGNGNLV

'EACTIVITY CONTROL SYSTEMS

SURVEILLANCE RE UIREMENTS (Continued)

nil
IIlSec 4

b. Mhen in MODE 1 or MODE 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

e.

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

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.

Mhen in MODE 3, 4, or 5, at least once per 24 hours by consideration
of ai laasi the following factors:

,1-
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.

in~~ +

@q. rcac4r. k.<'p.b&akevs closeck + <>

~ ~

~

~

~

4.1.1.2.2 'dhen in MODE 3, 4, or 5, with
and T ld less than or equal to 500 , H 1 s a be determined to

". be less than 0.99 at least once per 24 hours by consideration of at least the
following factors:

1. Reactor Coolant System boron concentration,
2. CEA position,
3. Reactor Coolant System average temperature,
4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

'4.1.1.2.p 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. 1.1.2.1.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'oading.

+% Th< Centi 6vrv~ sadden eap<Llc. 04 CFp w'Akhv<~l .
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INSERT TO 4.1.1.2.1b:

If CEA group withdrawal is not within the Transient Insertion Limits of Specification 3.1.3.6,
within 1 hour verify that SHUTDOWN MARGIN is greater than or equal to that specified
in the CORE OPERATING LIMITS REPORT..

INSERT NEW 4.1.1.2.3:

4.1.1.2.3 When in MODES 3, 4, or 5 with the reactor trip breakers closed, verify that
criticality cannot be achieved with shutdown group CEA withdrawal at. least once per- 24
hours by consideration of at least the following,factors:

1. Reactor Coolant System boron concentration,
2. CEA position,
3.,Reactor Coolant System average temperature,
4. Fuel burnup-based on gross thermal energy generation,
5. Xenon concentration, and-
6. Samarium concentration.

PALO VERDE - UNIT 3 3/41-3: insert
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FOR INFORMATIONONLY
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FOR INFORMATIONONLY

TABLE 3.3-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION

ACTION STATEHENTS

1. 'ithin 1 hour the DNBR margin required by Specifica-
tion 3.2.4b (COLSS in service) or 3.2.4d (COLSS out
of service) is satisfied and the Reactor Power Cutback
System is disabled, and

2. Within 4 hours:

a) All full-length and part-length CEA groups must
be withdrawn within the limits of Specifica-
tions 3.1.3.5, 3.1.3.6b, and 3.1.3.7b, except
during surveillance testing pursuant to the
requirements of Specification 4. 1.3. 1.2. Specifi-
cation 3..1.3.6b allows CEA Group 5 insertion to
no further than 127.5 inches withdrawn.

b) The "RSPT/CEAC Inoperable" addressable constant
in the CPCs is set to indicate that both CEAC's
are inoperable.

c) The Control Element Drive Mechanism Control
System (CEDMCS) is placed in and subsequently
maintained in the "Standby" mode except during
CEA motion permitted by Specifications 3.1.3.5,
3. 1.3.6b and 3. 1.3.7b, when the CEOHCS may be
operated in either the "Manual Group" or "Manual
Individual" mode.

3. CEA position surveillance must meet the reouirements
of Specifications 4. 1.3. 1. 1., 4. 1.3.5, 4. 1.3.6 and
4. 1.3.7 except during surveillance testing pursuant
to Specification 4.1.3. 1.2.

ACTION 7 - With three or more auto restarts, excluding periodic auto
restarts (Code 30 and Code 33), of one non-bypassed calculator
during a 12-hour interval, demonstrate calculator OPERABILITY
by performing a CHANNEL FUNCTIONAL TEST within the next 24 hours.

ACTION 8 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABL'E requirement, restore an inoperable channel
to OPERABLE status within 48 hours

d'or

open an affected reactor
trip breaker within the next hour.

ACTION 9 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE, restore the inoperable channel to OPERABLE
status within 48 hours or open the reactor trip breakers within
the next hour.

"ACTION 10-

AYE!'O':ENT tlO. 21

In MODES 3, 4, or 5, the Core Protection Calculator channels are not required to be

OPERABLE when the Logarithmic Power Level - High trip is OPERABL'E with the trip

setpoint lowered to z10~% of Rated Thermal Power.

PALO VERDE - UNIT 3 3/4 3-8
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FOR IN Y
REACTOR PROTECTIVE INSTRUMENTATION SURVEILLANCE RE UIREMENTS

TABLE NOTATIONS

With reactor trip breakers in the closed position and the CEA drive
system capable of CEA wi.thdrawal, and fuel. in the reactor vessel.

Each STARTUP or when required with .the reactor trip breakers closed
and the CEA drive system capable of rod withdrawal, if not per formed
in the previous 7 days.

(3) Above 15~ of RATED THERMAL POWER, verify that the linear power sub-
channel gains of the excore detectors are consistent with the values
used'o establish the shape annealing matrix elements in the Core
Protect'ion Calculators.

(4) — Neutron detectors may be excluded from CHANNEL CALIBRATION.

After each fuel loading and'prior to exceeding 70~ of RATED THERMAL
POWER, the incore detectors shall be used to determine the shape
annealing matrix elements and the Core Protection Calculators shall
use these elements.

(6)

(7)

(s)

This CHANNEL FUNCTIONAL'EST shall include the injection of simulated
process signals into the channel as close to the sensors as practicable
to verify OPERABILITY including alarm and/or trip functions.
Above 70~ of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using. the reactor
coolant pump di,fferential pressure instrumentation or by calorimetric
calculations and i.f necessary, adjust the CPC addressable constant
flow coefficients such that each CPC indicated flow is less than or
equal to the actual flow rate. The flow measurement'uncertainty may
be included in the BERRl term in the CPC and is equal to or greater
than 4~.

Above 70% of RATED THERMAL POWER, verify that the total steady-state
RCS flow rate as indicated by each CPC is less than or equal to the
actual RCS total flow rate determined by either using the reactor
coolant pump differential pressure instrumentation and the ultrasonic

.:flow meter adjusted pump curves or calorimetric calculations.
The quarterly CHANNEL FUNCTIONAL TEST shall include verification that [
the correct (current) values of addressable constants are installed
in each OPERABLE CPC.

At least once per 18 months and following maintenance or adjustment
of the reactor trip breakers, the CHANNEL FUNCTIONAL TEST shall
include independent verification of the undervoltage and shunt trips.

PALO VERDE — UNIT' 3/4 3-16 'AMENDMENT NO. ~. 5O
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INSER7 FOR TABLE 4.3-1 TABLE NOTATION 2

Heat balance only (CHANNEL FUNCTIONALTEST not included):

a. Between 15% and 80% of RATED THERMAL POWER, compare the linear power
level, the CPC delta T power and the CPC nuclear power signals to the
calorimetric calculation.

If any signal is within -0.5% to 10% of the calorimetric then do not calibrate
except as required during initial power ascension after refueling.

If any signal is less than the calorimetric calculation by more than 0.5%,
then adjust the affected signal(s) to agree with the calorimetric calculation.

If any signal is greater than the calorimetric calculation by more than 10%
then adjust the affected signal(s) to agree with the calorimetric calculation
within 8% to 10%.

b. At or above 80% of RATED THERMAL POWER;.compare the linear power level,
the CPC delta T power and the CPC nuclear power signals to the calorimetric
calculation. If any signal differs from the calorimetric calculation by an absolute
difference of more than 2%, then adjust the affected signal(s) to agree with the
calorimetric calculation.

During PHYSICS TESTS, these daily calibrations may be suspended provided these
calibrations are performed upon reaching each major test power plateau and prior. to
proceeding to the next- major test power plateau.

Palo Verde - Unit3 3/4 3-16: INSERT
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3/4. 9 REFUELING OPERATIONS

3/4. 9. 1 BORON CONCENTRATION

LIMITING CONDITION FOR OPERATION

3.9. 1 With the reactor vessel head closure bolts less than fully tensioned or
with the head removed, the boron concentration of all filled portions of the
Reactor Coolant System and the refueling canal shall, be maintained uniform and

~'lfhin. Ae [(~'if spt.ci4~4 in +km, cor~ opor~+tg t tnicb Repov 4
(Col-gg.

APPLICABILITY: MODE 6".

ACTjoN:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at greater than or equal to
26 gpm of a solution containing ) 4000 ppm boron or its equivalent

until'he

boron concentration is
~

'khan

SURVEILLANCE RE UIREHENTS

boro n Con,c.0&+%++4>W
4.9.1.1 The
determined rior

e. l<mi4 .5 c.ideaed i~ +4@
a. Removing, or unbolting the reactor vessel head, and

shall be

b. Withdrawal of any full-length CEA. in excess of 3 feet from its fully
inserted position within the reactor pressure vessel.

4.9.1.2 The boron concentration of the Reactor Coolant System and the
refueling canal shall be determined by chemical analysis at least once per
72 hours.

he reactor shall be maintained in MODE 6 whenever fuel is in the reactor
vessel with the reactor vessel head closure bolts less than fully tensioned
or with the head removed.

PALO VERDE - UNIT 3 3/4 9-1
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3/4.1 REACTIYITY CONTROL SYSTEMS

BASES

3/4.1. 1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOMN MARGIN AND KN 1

n Hnchl
>n~~

ghe rtocfor frip breakers cfosecIl eetk +he- CEA drt~e. oyskew t'~Pable o4
mi44lvawa(>

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

SHUTDOMN MARGIN is the amount by which the core is subcritical, or would
be subcritical immediately following a reactor trip, considering a single
malfunction resulting in the highest worth CEA failing to insert. KN 1 js a

measure of the core's reactivity, considering a single malfunction resulting
in the highest worth inserted CEA being ejected.

SHUTDOMN MARGIN requirements vary throughout the core life as a function
of fuel depletion and reactor coolant system (RCS) cold leg temperature (T ld).cold
The most restrictive condition occurs at EOL, with T ld at no-load operatingcold
temperature, and is associated with a postulated steam line break accident and
the resulting uncontrolled RCS cooldown. In the analysis of this accident,
the specified SHUTDOWN MARGIN is required to control the reactivity transient
and ensure that the fuel performance and offsite dose criteria are satisfied.
As (initial) T ld decr eases, the potential RCS cooldown and the resulting
reactivity transient are less severe and, therefore, the re uired SHUT
MARGIN also decreases. Below T ld of about ~PF; he inadvertent deborationcold
event becomes limiting with respect to the SHUTDOMN'ARGIN requirements. Below

850'~ , the specified SHUTDOMN MARGIN ensures that sufficient time for operator
actions exists between the initial indication o deboration and the total
loss of shutdown margin. Accordingly, with

, the SHUTDOMN MARGIN requirements are ased upon these limiting
. conditions.

Additional events considered in establishing requirements on SHUTQOMN

MARGIN that are not limiting with respect to the Specification limits are
single CEA withdrawal and startup of an inactive reactor coolant pump.

K„ 1
requirements vary with the amount of positive reactivity that would

be introduced assuming the CEA with the highest inserted worth ejects from the
core. In the analysis of the CEA ejection event, the KN 1

requirement ensures

that the radially averaged enthalpy acceptance criterion is satisfied, consider-
ing power redistribution effects. Above T >d

of 500'F, Doppler reactivitycold
feedback is sufficient to preclude the need for a specific KN 1

requirement.

Mith all CEAs fully inserted, KN 1
and SHUTDOMH MARGIN requirements are equiva-

~~lent in terms of minimum acceptable core boron concentration.

PALO YERDE - UNIT 3 B 3/4 l-l AMEHDMEHT HO. 2
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INSERT FOR BASES 3 4.1.1.1 AND 3 4.1.1.2

The requirement prohibiting criticality due to shutdown group CEA movement is
associated with the assumptions used in the analysis of uncontrolled CEA withdrawal
from subcritical conditions. Due to the high differential reactivity worth of the shutdown
CEA groups, the analysis assumes that the initial shutdown reactivity is such that the
reactor willremain subcritical in the event of unexpected or uncontrolled shutdown group
withdrawal.
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3/4. 9 REFUELING OPERATIONS

BASES

3/4.9. 1 BORON-CONCENTRATION

The limitations on reactivity conditions during, REFUELING ensu~e that:
(1} the reactor will remain subcritical during CORE ALTERATIONS, and (2) a uniform
boron concentration is maintained for reactivity control in the water volume
having direct access to the reactor vessel. These limitations are consistent
with the initial conditions assumed for the boron dilution incident in t e
safety analyses. eff

3/4.9.2'NSTRUMENTATION
RapiaeM.6 a+4cck ck (hs~t

The OPERABILITY of the startup channel neutron flux monitors ensures that
redundant monitoring capability is available to detect changes in the reactivity
condition of the core.

3/4.9.3 DECAY TIME

The minimum requirement .for reactor subcriticality prior to movement of
irradiated fuel assemblies in the reactor pressure vessel ensures that sufficient
time has elapsed to allow the radioactive decay of the short lived fission
products. This decay .time is consistent with the assumptions used in the
safety analyses.

3/4. 9. 4 CONTAINMENT BUILDING PENETRATIONS

The requirements on containment penetration closure and OPERABILITY
ensure that a .release of radioactive material within containment .will be
restricted from leakage to the environment. The OPERABILITY and closure
restrictions are sufficient to restrict radioactive material release from a
fuel element rupture based upon the lack of containment pressurization potential
while in the REFUELING MODE.

3/4. 9. 5 COMMUNICATIONS

The requirement for communications capability ensures that refueling
station personnel can -be promptly informed of significant changes in the
facility status or core reactivity condi.tion during CORE ALTERATIONS.
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INSERT FOR BASES 3 4.9.1

The boron concentration limit specified in the 'COLR is based on core reactivity at the
beginning of each cycle (the end of refueling) with all CEAs withdrawn and includes an
uncertainty allowance. This boron concentration:limit will ensure a K,„of=s 0;95 during
the refueling operation.
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ADMINI STRATI VE CONTROLS

CORQ, GPERATING LIMITS REPORT

6.9.1.9 Core operating limits shall be established and documented in the CORE

OPERATING LIHITS REPORT before each reload cycle or any rema'ng part of, a

reload cycle for the following: 5p 'g re~4,ec nb<
a. Shutdown Margin 'r Specification 3.1.1.2
b. Moderator Tem and EOL limits for

Specification 3. 1. 1.3
c. Boron Dilution Alarms for Specification 3. 1.2.7
d. Hovable Control Assemblies - CEA Position for Specification 3. I'.3. I
e. Regulating CEA Insertion Limits for Specification 3.1 ~ 3.6
f.. Part Length CEA Insertion Limits for Specification 3. 1.3.7
g. Linear Heat Rate for Specification 3.2. I
h. Azimuthal Power Tilt - T, for Specification 3.2.3
i. DNBR Hargin for Specification 3.2.4
j. Axial Sha e Index for ecifi '.2.7

Botraee Casserole m+'sos (eaadO C foe. S]teats'cat+<a'eg 3 ~'

6.9.1.10 T e ana yt>cal metho s use .to e erm>ne t e core operating limits
shall be, those previously reviewed and approved by the NRC in:

h4d

a.

C.

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

'|dP~4R < 7<> 5 rZ~QrS,
"The ROC a 1T.Computer Codes for Nuclear Des>go," CENPD-266-P-R,

19 3[ ho o for Specifications 3. 1. 1.2, Shutdown 'Margin
3. 1. 1.3, Hoderator Temperature Coefficient

BOL and L lim>t ; 3.1. . 'lating CEA Insertion Limitsio~
aft<I,g,f, ty Bearaes eeatcoaa+wu+aon &hobo <) '

afety va uat>on eport related to the Final Design of the Standard
Nuclear Steam Supply Reference Systems CESSAR System 80; Docket No.
STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No. 1 (March
1983), No. 2 (September 1983), No. 3 (Dece for
Specifications 3. 1. 1.2, Shutdown Hargi
3.1. 1.3, Moderator Temperature

Coeffic'.1.2.7,,BoronDilution Alarms; 3.1.3.1, Movable Control Assemblies-
CEA Position; 3. 1.3.6, Regulating CEA Insertion Limits; 3. 1.3.7, part
Length CEA Insertion Limits and 3.2.3 Azimuthal Power, Tilt - T,).

d. "Modified Statistical Combination of Uncertainties,"'EN-356(V)-p-A
Revision 01-P-A, Nay 1988 and'System 80 Inlet Flow Distribution,"
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and'.2.7 Axial
Shape Index).
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