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REACTIVITY CONTROL SYSTEMS

CHARGING PUMPS - SHUTDOMN

LIMITING CONDITION FOR OPERATION

P
3.1.2.3 At least one charging pumg" 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. l. 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.

Nhenever the rea tu~oolent-level, is below-the bottom out e pressurizer in
MODE 5, one an~dnly.-one-charging pump shall b'e OPERABLE, by verifying at least
once--per-eViery 7 days that power is removed from the remaining charging pumps.

PALO VERDE — UNIT 1 3/4 1"9
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TABLE 3.1-1

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTIQN OF OPERATING

CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K ff > 0.98eff

OPERATIONAL
MODE

4, A5k o~ Q~c54~
4$ 5

4r-a+ned

12 hours 1 hour

12 hours 1 hour

8 hours 1 hour

Operation not allowed

Operation not allowed

Operation not allowed

Operation not allowed

Number of 0 eratina Charoina PumDS

N~~<~: mes = sh I-de~~ Mal'n) sg~~

PALO VERDE " UNIT 1 3/4 1-16
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TABLE 3.1-2

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS ANO PLANT

OPERATIONAL NODES FOR 0. 98 > K ff > 0. 97

OP ERAT IONAI

MODE

Number of 0 eratin Char dna Pvm s

1 2

4 na5

anacin

oat- an. St'„~
5 R65-+H+e8

onSc.S .
5 .R~a&i~-

Cf~+Red-

12 hours 2.5 hours

12 hours'.5 hours

8 hours 2. 5 hours

8 hours 0.5 hours

~sue-s —8-h

1 hour

1 hour

1 hour

0. 5 hours

0.5 hours

0. 5 hours

Operation not allowed

,~o~+ ~ +C,S

PALO VERDE - UNIT 1 3l4 1-17





TABLE 3.1-3

REOUIRED MONITORING FREOUEHCIES FOR BACKUP BORON DILUTIOH
DETECTION AS A FUNCTION OF OPERATING CHARGIHG PUMPS

ANO PLANT OPERATIONAL MODES FOR 0. 97 > K ff > 0. 96

OPERATIONAL
MODE

Number of 0 eratin Char in Pu~ms

0 1 2 3

4 No( 0~ 5t'
ho( oe Q( Q

5 RC8-4i-i+ed
oy gC.y

5 R~art+aHy'diff
8 hours 3.5 hours

8 hours 1 hour

1.5 hours

~.5 haur>
Op

12 hour s 3. 5 hours 1. 5 hours

12 hours 3.5 hours 1.5 hours

1 hour

1 hour

1 hour

Gal
0~~ -= Qpa<Qi~ Ao0 &ltv~c-d

PALO VERDE - UNIT 1 3/4 1"18
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TABLE 3. 1-4

REQUIRED MONITORING FREOUENCIES FOR BACKUP BORON DILUTION.
DETECTION AS A FUNCTION OF OPERATING CHARGING PUNPS

AND PLANT OPERATIONAL NODES FOR 0.96 > K ff ) 0.95

OPERATIONAL
MODE

4 not o~ Scg
not o~ SC.S

5 R~~
5 RC~~i~

dPB+ABCl

12 hours 5 hours

12 hour s 5 hour s

8 hours 5 hours

ck.+ %44 c5
8 hours

2 hours

2 hours

2 hours

0.s hog's >

1 hour

1 hour

1 hour

(JN A
d



TABLE 3. 1-5

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS

AND PLANT OPERATIONAL MODES FOR K ff < 0.95

OPERATIONAL
NODE

Number of 0 eratina Char ina Pumps

4 ~ok o~ sc.s
a~ SCA

5 +CS-~Red

4t, 5 IIFs~
d Fan+Red.

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
Opera44en-n

4 hours

1.5 hours

1.5 hours

1.5 hours

~ 5 hcu~g

2 hours

< o "<: -<-"- = Sb.~(du~~ Cool ~ ~

PALO VERDE - UNIT 1 3/4 1-20
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CHARGING PUMPS - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 At least one charging pum " 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:

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 Dose required by
Specification 4.0.5.

Niete.'~he-reaotwr-ooolan~level is below the bott~om of a~eeoc
MODE 5, one and only one charging pump shal:lWe OPERABLE, by. verifying at least
once per every 7 days .that power is removed from the remaining charging-pumps.

s ~ ~

PALO VERDE - UNIT 2 3/4 1"9
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TABLE 3.1-1

REQUIRED MONITORING FRE UENCIES FOR BACKUP BORON

0 LU ON 0 C ON AS A UNC N 0 OP RA NG

CHARGING PUMPS AND PLAN OP RA ONAL MOD S FOR K ff > 0 98eff

OPERATIONAL
MODE

NUMBER OF OPERATING CHARGING PUMPS

0 1 2

4 noh

5 RC4-%kek
an SC.S

5 R~
dr~ed ONA ONA

ow~Hhov

12 hours 1 hour

12 hours 1 hour

8 hours 1 hour

ONA

ONA

ONA

ONA

ONA

ONA

ONA

ONA

Note: ONA = operation not allowed
sea =shAd.o~~ Kaolin) ~ )sk~

r

PALO VERDE - UNIT 2 3l4 1-16
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TABLE 3.1-2

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

OPERATIONAL MODES FOR 0. 98 > K ff > O. 97

OPERATIONAL
MODE

4 ~ok on ~(.g
nd OW

. 5 RCS-f~
on ScQ

g 4 5 RC6-p~~Ry
d~+ed

12 hours 2.5 hours

8 hours 2.5 hours

1 hour

1 hour

0.5 hours

0.5 hours

0.5 hours

8 hours 0.5 hours Operation not allowed

Number of 0 eratin Char in Pumps

0 1 = 2

12 hours 2.5 hours - 1 hour

tdo4-'. 6 C S = Sh~kda~~ Coo)inc) ~~ (s~~

PALO VERDE - UNIT 2 3/4 1-17
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TA8LE 3.1"3

REQUIRED MONITORING FREOUENCIES FOR BACKUP 80RON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS

AND PLANT OPERATIONAL MODES FOR 0.97 > K ff > 0.96

5

OPERATIONAL
MODE

Number oi' eratin Char in Pumps

0 1 2

nial-~~ SCS
>ok on Sc-s

5 RCS-M-~
o~ %C.S

5 RK~
"d~ed

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

Q.4 4~~~
0

1 hour

1 hour

1 hour

Noh.'. CS " Eh~I.(4~~ Coo>if ) Sqs~~
Qp~v-c (~ o~ Ao4 Al l g~c.d.

r

PALO VERDE - UNIT 2 3/4 1-18
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CON I'RQLLE96'|'SI='7
TABLE 3.1"4

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

AND PLANT OPERATIONAL MODES FOR 0.96 > K ff 5 0.95

OPERATIONAL
MODE

Number of 0 eratin Char in Pumps

0 1 2 3

12 hours 5 hours 2 hours 1 hour

' no& g„g~
~ok o n.

5

5 R~mHa~
8 hour s 5 hours 2 hours 1 hour

8 hours
g.o ho~~

hotB'-8
O,y hou "s gh3 IW

Operation-not-allowed

rr

12 hours 5 hours 2 hours 1 hour

PALO VERDE - UNIT 2 3/4 1"19
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TABLE 3.1-5

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

AND P I ANT OPERATIONAL MODES FOR K ff < O. 95

OPERATIONAL
MODE 0

Number of 0 eratin Char in Pum s

4 ng) qn,egg
sot- o~ S<S

5 WC~R+ed-
ow SC~

+g 5 RCS-par t+aRy
E}ra.Me cI.

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

) QoNY'e
4 hours

1.5 hours

1.5 hours

1.5 hours

0 3 ho~~s

2 hours

Me@.: ..5c.a = SQu.hY~~~ G~c <i~gZg~(~

PALO VERDE - UNIT 2 3/4 1-20
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CHARGING PUMPS " SHUTDOWN

CGA/TROLL':-D 3Y USFR

LIMITIHG 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:

Mith 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 ALTERATIOHS or
positive reactivity changes.

SURVEILLANCE RE UIREMEHTS

4.1.2.3 Ho additional Surveillance Requirements other than those required by
Specification 4.0.5.

111 1 -1 1 11.'1 1 — -1«1
p~'ODE

5, one-and-only one charging pump shal t be-OPERABLE, by verifying at
least once per every 7 days that power is removed from the remaining-
char ging pumps.

PALO VERDE - UNIT 3 3l4.1-9



CONTROLLED HY U8i:-B

TABLE 3.1"1

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON

LU ON 0 C ON AS A FUN ON P A '

CHARGING PUMPS ANO PLAN OP ATIONAL MO 0 > 0.98

OPERATIONAL
MODE

4 ~l 4~
viol- oui 5~5

5+CS-f-i-Red

qq sac~y
dr'aieed ONA ONA ONA ONA

Number of 0 eratin Char in Pum s

0 1 2

12 hours 1 hour ONA ONA

12 hours 1 hour ONA ONA

8 hours 1 hour ONA ONA

Note: ONA = operation not allowed
gc,g = g~44 >~ mal'.

~
~g~~

PALO VERDE - UNIT 3 3l4 1-1e
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TABLE 3.1-2

N N A G UH S AN NTCTIQN AS A
OPE A IONAL MO S 0 0. 8 > K > 0.9

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE

OPERATIONAL
NODE

4 ~c,Won g~g
Q4Q

5 R65-f+Red
d ~ SC.g

5 RCS-partially
& cRft&d

0.5 hours

0.5 hours

0.5 hours

8 hours 0.5 hours

4=hours 8 ho

Operation not allowed

4"I 2-1

Number of 0 eratin Char in Pum s

0 1

12 hours 2.5 hours 1 hour

12 hours 2.5 hours 1 hour

8 hours 2.5 hours 1 hour

s<s sS~(a.~ 4 ~(
>

s~'

PALO VERDE - UNIT 3 3/4 1-17
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TABLE 3.1-3

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE C ION AS A N ON A N C ARG NG M

AND PLANT OPERATIONAL MOD S OR 0.9 > K > .96

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

4 ~~l Eh~

no 4 oui SC.5
5 4CS-f-'i-'Red-

+/ 5%~
4r-cAAed

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

1 hour

1 hour

1 hour

~o" '. >c5 " ~4~4.v~w cool ~c S
(5k'l

Lo~~d-

PALO VERDE - UNIT 3 3/4 1" 18



RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE CT ON AS A FUNC ON 0 A NG CHARG NG PUMPS

AN PLANT OPERA ONAL MO E F 0.96 > K ff ) 0.

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1 2 3

4 wbt Q~ g~@
~o) <~ z~s

5 RC!~R+ed
on 4c.'s

9 g 5 RCS-part+Be
dPB+Aed

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

.g,o hc,~v 5

8 hours Mi-hmtrs-

2 hours

2 hours

2 hours

o,5'.v.wg

1 hour

1 hour

1 hour

owR

No@-'. C.S = Sx~kd.o~~ Ceo''
OP@.m& ~ Mei- g(I b~C ~

PALO VERDE - UNIT 3 3/4 1-19
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CONTROLS':.9 3Y U'-""iE

TABLE 3.1-5

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
OE N AS A UNC N AT NG CHARGING UM S

AND PLAN 0 ERAT ONAL M S fOR K < 0.95

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

4 mal-~ ~c 5

mob a'~ '4( 5B~
12 hours 6 hours

12 hours 6 hours

8 hours 6 hours
ow SC5

5 RC~arti&-ly
-domed 8 hours 2 hours

24 hours 8 hours

s(.s " 4~4'~~ Mal;~g q'-

3 hours

3 hours

3 hours

ho«r

4 hours

1.5 hours

1.5 hours

1.5 hours

0.> ha~~

2 hours
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ATTACHMENT

A. DESCRIPTION OF THE TECHNICAL SPECIFICATIONS AMENDMENT RE(EUEST

The proposed changes to Technical Specification sections 1.0, 2.0, 3/4.1.1,
3/4.1.2 and 3/4.10.1 reduce the boration requirements when shut down, by
modification of the shutdown margin requirements as follows:

A new parameter, KN , in introduced and defined as the eff calculatedK

assuming the partially or fully inserted rod of highest inserted worth
is fully withdrawn.

2. Limiting Conditions for Operation (LCOs) 3.1.1.1 and 3.1.1.2 require that
for Modes 1-4, the shutdown margin be greater than or equal to 6X delta
K/K, and for Mode 5, greater than or equal to 4'elta K/K. The proposed
changes revise the shutdown margin requirements for Modes 1-5 according to
full length Control Element Assembly (CEA) position. The revised Tech
Spec 3.1 .1.1 is applicable when all full length CEAs are fully inserted
and requires that for Modes 3-5, the shutdown margin be greater than or
equal to 2'elta K/K. The revised Tech Spec 3.1.1.2 is applicable when
any full length CEA is withdrawn and requires that for Modes 1-5, the
shutdown margin be greater than or equal to that given in a new Figure
3.1-1A. For reactor coolant cold leg temperature less than or equal to
500'F, K

1
shall be less than 0.99. The LCO action statements are also

revised (o require boration when the above shutdown margin requirements
are not met.

Surveillance Requirements 4.1.1.1.1 and 4.1.1.2 require that the shutdown
margin be verified at given time intervals to satisfy the LCO
requirements. The proposed changes revise Tech Spec 4.1.1.1.1 and 4.1.1.2
to require the shutdown margin to be verified to the proposed new LCO
requirements, as described above. In addition, the proposed change
requires KN 1

to be determined to be less than 0.99 at least once every 24
hours.

The associated Bases 3/4.1.1 and 3/4.1.2 are also revised to reflect the
proposed changes.

3.

4.

The action statements for LCOs 3.1.2.2, 3.1.2.4, and 3.1.2.6, for Modes
1-4, require in part that when the requirements of the LCOs are not met,
be in at least 'HOT STANDBY within the next 6 hours and borated to a
shutdown margin equivalent to at least 6/. delta K/K at 210 'F. The
proposed changes delete the redundant reference to the shutdown margin
requirement since these, are covered in Tech Spec 3.l.l.l and 3.1.1.2.

LCO 3.1.2.3 requires that only one charging pump may be in operation
during operation in MODE 5 when the system has been drained for
maintenance. This specification is made less restricitive. The proposed
change removes this restriction since the revised supporting analysis
bounds MODE 5 operation with the system partially drained.



5. Tables 3.1-1 through 3.1-5 specify surveillance intervals during periods
when a Boron Dilution alarm is inoperable. The proposed changes make
these tables more restricive. The applicability of the surveillance
intervals which apply during Mode 5 drained conditions is expanded to
apply during any time during Mode 4 or 5 operation when the RCS is being
cooled by the shutdown cooling system. Several of the surveillance
frequencies given in the table have been changed consistent with the
supporting analysis. MODE 6 requirements have been deleted where the
requirements conflict with the MODE definition (K fJ.95).

efx'.

LCO 3.10.1 currently requires that a reactivity equivalent to at least the
highest estimated CEA worth be available for trip insertion when the
shutdown margin requirement of Tech Spec 3.1.1.1 is suspended for
measurement of CEA worth and shutdown margin during physics tests, and
boration is required when that requirement is not met. The proposed
change revises LCO 3.10.1 to state that the shutdown margin and K -1
requirements of Tech Spec 3.1.1.2 may be suspended for measurement of FEA
worth and shutdown margin, provided reactivity equivalent to at least the
highest estimated CEA worth is available for trip insertion from operable
CEAs or the reactor is subcritical by at least the reactivity equivalent
of the highest CEA worth.

7. The proposed change adds Special Test Exception 3.10.9 to allow the
facility to suspend the requirements of Tech Spec 3.1.1.1 and 3.1.1.2 for
the demonstration of the operability of the control element drive
mechanism system during pre-startup tests. Basis 3/4.10.9 is also added
to reflect this.

8. As a result of proposed changes 1-5 above, it is necessary to propose
changes to revise setpoints to provide reactor trips to prevent the core
from exceeding its safety limits in terms of departure from nucleate
boiling ratio (DNBR) and local power density. These proposed changes
consist of two parts:

a ~ Item B.2 of Table 2.2-1 specifies a trip setpoint for "Excore Neutron
Flux — Logarithmic Power Level — High" of less than or equal to
0.798X of rated thermal power, and an allowable value of less than or
equal to 0.815X of rated thermal power. The proposed change revises
the trip setpoint and allowable value to 0.010X and 0.011X of rated
thermal power, respectively.

b. Table notation (c) of Table 3.3-1 and Table notation (5) of Table
2.2-1 state that CPC trips may be manually bypassed below 1X of rated
thermal power and the bypass shall automatically be removed when
thermal power is greater than or equal to 2X of rated thermal power.-
The proposed changes revise the value at which the CPC trip may be
manually bypassed and at which the manual 'ypIss is automatically
removed, from 1X of rated thermal ,power to 10 X of rated thermal
power.



modification to the operating procedures'nd plant operation in the
shutdown modes, operation of the facility in accordance with the proposed
changes will not create the possibility of a new or different kind of
accident from any accident previously evaluated.

Standard 3 —Involve a significant reduction in a margin of safety.

Operation of the facility in accordance with the proposed changes may
reduce in some way a safety margin, but where the results of the change
are clearly within the acceptance criteria.

The PVNGS safety analysis requires that for an inadvertent boron dilution,
a minimum time interval of 15 minutes for MODES 1 through 5 and 30 minutes
for MODE 6 be available from the time an alarm makes the operator aware of
unplanned boron dilution before a loss of shutdown margin occurs. The
time to a complete loss of shutdown margin 'for the limiting inadvertent
boron dilution is now 52 minutes compared to 95 minutes for the previously
analyzed incident. However, an alarm will alert the operator of an
unplanned boron dilution at least 15 minutes prior to a complete loss of
shutdown margin.

Although a numerically smaller value of SHUTDOVN MARGIN may appear to
result in a reduction in the safety margin, operation of the facility in
accordance with the proposed changes does not involve a significant
reduction in a margin of safety as a alarm is available in time to satisfy
the safety analysis criterion.

The lower logarithmic power level trip setpoint and automatic removal of
the CPC manual bypass at a lower power level result in an earlier reactor
protective system actuation for the postulated transients, which involves
no significant reduction in the margin of safety.

The proposed changes in parts 1, 3, 6, 7 and 9 match the guidance
concerning the application of the standards for determining whether or not
a significant hazards consideration exists (51 FR 7751) by the example:

(i) A purely administrative change to Technical Specifications : for
example, a change to achieve consistency throughout the Technical
Specifications, correction of an error, or a change in nomenclature.

The proposed changes in parts 2, 3, 4, and 5 match the guidance of 51 FR
7751 by the example:

(iv) A change which either may result in some increase to the probability
or consequences of a previously analyzed accident or may reduce in
some way a safety margin,'but where the results of the change are
clearly within all acceptable criteria with respect to the system or
component specified in the Standard Review Plan; for example, a
change resulting from the application of a small refinement of
a previously used calculation model or design method.



0
The proposed changes in part 4, 5 and 8 match the guidance of 51 FR 7751
by the example:

(ii) A change that constitutes an additional limitation, restriction 'or
control not presently included in the technical specifications: for
example, a more stringent surveillance requirement.

E. SAFETY EVALUATION FOR THE AMENDMENT RE(EUEST

The proposed Technical Specification amendment will not increase the
probability of occurrence or the consequences of an accident or malfunction of
equipment important to safety previously evaluated in the FSAR. The
anticipated operational occurrences (AOOs) and accidents that have potential
for being impacted by the proposed changes are steam line break, CEA withdrawal,
CEA ejection, inadvertent deboration and startup of an inactive reactor coolant
pump (RCP). All the impacted AOOs and accidents have been reevaluated to
determine the resulting consequences due to the proposed changes. The results
of these evaluations show that the consequences are still within the
appropriate acceptance criteria discussed below.

1. The PVNGS safety analysis requires that steam line break events be
evaluated considering potential for fuel damage. If the minimum DNBR
during a steam line break event falls below specified limits based on
acceptable correlations, fuel damage must be assumed. The results of the
limiting steam line break analysis indicate that the minimum post-trip
DNBR remains well above the specified safety limit.

2. The PVNGS safety analysis requires that the consequences of an
uncontrolled control element assembly (CEA) withdrawal from a subcritical
or low power startup condition be evaluated on the basis that they are
acceptable if the minimum DNBR remains above specified limits based on
acceptable correlations. The reevaluation of the limiting CEA withdrawal
analysis indicates that the minimum DNBR will remain above the plant
specific safety limit of 1.231.

3. The PVNGS safety analysis requires that for a startup or an inactive RCP,
fuel clad integrity should be maintained by ensuring that specified
acceptable fuel design limits are not exceeded. The result of a limiting
startup of an inactive RCP indicate that the reactor remains subcritical
and the specified acceptable fuel design limits are not exceeded, thus
maintaining fuel clad integrity.

4. The PVNGS safety analysis requires that for a CEA ejection, the reactivity
excursion should not result in a radially averaged enthalpy greater than
280 cal/gm at any axial location in any fuel rod. Reevaluation of
limiting CEA ejection accident concurrent with the introduction of the
K< requirement ensures that the safety analysis acceptance criterion
will be met.

The proposed change to lower the setpoint of the high logarithmic power trip
will provide the trip function earlier than the previous setpoint. This trip
provides protection in the event of an inadvertent control element assembly
(CEA) bank withdrawal from MODES 2 and 3 initial conditions with four reactor

6



tf

I

I I
t



F. ENVIRONMENTAL IMPACT CONSIDERATION DETERMINATION

~ The proposed change request does not involve an unreviewed environmental
question because operation of PVNGS Units 1 and 2, in accordance with this
change, would not:

1. Result in a significant increase in any adverse environmental impact
previously evaluated in the Final environmental statement (FES) as
modified by the staff's testimony to the Atomic Safety and Licensing
Board, Supplements to the FES, Environmental Impact appraisals, or in any
decisions of the Atomic Safety and Licensing Board; or

2. Result in a significant change in effluents or power levels; or

3. Result in matters not previously reviewed in the licensing basis for PVNGS
which may have a significant environmental impact.

G. MARKED-UP TECHNICAL SPECIFICATION CHANGE PAGES:

Index: I, II, IV, IX, X, XIV

Definitions:

1-4, 1-5, 1-6, 1-7

Safety Limits and Safety System Settings:

2-4, 2-5

Limiting Conditions for Operation and Surveillance Requirements:

3/4 1-1
1-2
1-2a
1-3
1-8
1-9
1-10
1-13
1-16
1-17
1-18
1-19
1-20
3-5

10-1
10-9
10-10 (Unit. 1 only)

Bases for Limiting Conditions for Operation and Surveillance Requirements

B 3/4 1-1
1-la
1-2

10-2



7. INADVERTENT DEBORATION

7.1 Identification of Event and Causes

The Inadvertent Deboration (ID) event is presented here with respect to time

available for operator corrective action prior to the loss of minimum required
shutdown margin. Fuel integrity is not challenged by this event.

The ID event may be caused by improper operator action or by a failure in the

boric acid makeup flow path which reduces the flow of borated water to the

charging pump suction. Either cause can produce a boron concentration of the

charging flow which is below the concentration of the reactor coolant.

The ID event initiated during each of the six operational modes defined in the

technical specifications was evaluated. This evaluation shows that MODE 5

(cold shutdown) with the reactor coolant system drained down results'n the

least time available for detection and termination of the event. This

combination of lowered RCS volume and 3 charging pumps leads to a small time

constant and results in the fastest dilution rate and, therefore, yields the

shortest time to a complete loss of shutdown margin.

Since boron dilution is conducted under strict procedural controls which

specify limits on the rate and the magnitude of any required change in boron

concentration, the probability of a sustained and erroneous dilution due to
operator error is very low.

The indications and/or alarms available to alert the operators that a boron

dilution event is occurring in each of the operational modes are outlined

below.

-24-



1. The following control indications and corresponding pre-trip alarms are
available for MODES 1 and 2: a high power or, for some set of
conditions, a high pressurizer pressure trip in MODE 1 or a high
logarithmic power level trip in MODE 2. Purthermore, a high TAV< alarm
may also occur prior to trip.

2. In MODES 3 and 4 with CEAs withdrawn, the high logarithmic power level
trip and pre-trip alarm, and a high neutron flux alarm will provide an
indication to,alert the operator of an inadvertent boron dilution.

3. In MODES 3, 4, and 5 with CEAs fully inserted except the worst rod stuck
out and in MODE 6, a high neutron flux alarm on the startup flux channels
will provide indication of any boron dilution event.

4. In MODE 5 with the RCS partially drained for system maintenance, 'he
primary coolant volume available for mixing consists of only the volume
of the Reactor Vessel up to the level of the coolant legs and the volume
of the shutdown cooling system. Similarly, in Modes 4 or 5 when cooling
the RCS with the shutdown cooling system, the active volume may consist
of only the volume of the Reactor Vessel (excluding the upper head.

region) and the volume of the shutdown cooling system. In these
conditions startup flux channel alarm will provide indication of any

'I )!

boron dilution event.

The operational procedure guidelines, in addition to these indications and/or
alarms, will assure detection and termination of the boron dilution event
before the shutdown margin is lost.

-25-
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7.2 Se uence of Events and S stems 0 eration

The core is initially subcritical with shutdown margin at the minimum value
consistent with the technical specification limit. An inadvertent deboration
occurs 'which causes unborated water to be pumped into the RCS. The resulting
decrease in RCS boron concentration adds positive reactivity to the core.
Assuming dilution continues at the maximum possible rate, 52 minutes would I

elapse before the core becomes critical.

The success path is as follows:

Reactivity Control:

The operator is alerted to a decrease in the reactor coolant system (RCS)
boron concentration either through a high neutron flux alarm on the startup
flux channel, sampling, boronometer indications, or boric acid flow rate. The
operator turns off the charging pump(s) and closes the letdown control valves
in order to halt further dilution. Next, the operator increases the RCS boron
concentration by implementing the emergency boration procedure for achieving
cold shutdown boron concentration.

7.3 Anal sis of Effects and Conse uences

A. Mathematical Model

Assuming complete mixing of boron in the RCS, the rate of change of boron
concentration during dilution is described by the following equation.

dc
Mdt -WC

Where: M RCS mass

C " RCS boron concentration
W ~ Charging mass flow rate of unborated water

-26-
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dC/dt is maximized by maximizing W and minimizing M. Assuming:

W Constant, equal to the maximum possible value,

and choosing:

M Constant, equal to the minimum value occurring during the boron
dilution incident,

the solution of Equation (1) can be written

C(t) - C(o)e " ~
(2)

Where: C ~ M/W Boron 'dilution time constant
C(o) ~ Initial boron concentration

The time T required to dilute to criticality is given by

T ~ Z ln——C(o)

Ccrit
(3)

Where: C it Critical boron concentrationcrit

B. Input Parameters and Initial Conditions

It is assumed that the inadvertent deboration proceeds at the maximum

possible rate. For this to occur, all charging pumps must be on, the
reactor makeup water tank must be aligned with the charging pump suction,
a reactor makeup water pump must be on, letdown flow must be diverted
from, the volume control tank, and a failure in the boric acid makeup

water flow path (e.g., flow control valve FV-210Y failing in the closed
position) must terminate borated water flow'o the charging pump suction.

Evaluation of ID events initiated during each of the six plant
operational modes (defined in the technical specifications) shows that
MODE 5 (cold shutdown) in the drained down configuration results in the

-27-





shortest available time for detection and termination of the event.

Therefore, the initial conditions and analysis parameters are chosen for
the cold shutdown operational mode to minimize the interval from

initiation of dilution to the time at which criticality is reached. The

following are the analysis assumptions for the ID event:

1. Complete mixing of boron within the RCS is assumed.

2 ~ The event was initiated at a rods out condition and used the

technical specification lower limit on shutdown margin for
cold shutdown. The shutdown margin as specified in the

technical specifications can vary as a function of reactor
coolant cold leg temperature. The minimum value of shutdown

margin at temperature range of MODE 5 is 3.5X b
~

. This

condition is more limiting than the all rods in condition
because when all rods are in, the core would be subcritical
by the sum of the 1X bp required by specification 3.1.1.1
and the stuck rod allowance required in the definition of
shutdown margin. This stuck rod allowance is larger than

4X <Q

3. The primary coolant volume, including only the volumes for
Mode 5 drained listed above is 4,500 ft . A conservatively3

low reactor coolant mass was assumed by using the cold RCS

internal volume. Assuming the coolant temperature of 210'P,

the technical specification upper limit for cold shutdown,

the resulting mass is 270,400 ibm.

I
4. All three charging pumps are assumed to be on at their

maximum rate; 44 gpm per pump, for a total of 132 gpm. The

corresponding mass flow rate, assuming cold liquid flow, is
18.36 ibm/sec.
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5. The critical boron concentration, with all rods in except the
highest reactivity worth rod stuck out, and the inverse boron
worth are 931 ppm and 66 ppm/XnP , respectively, including
uncertainties for the cold shutdown conditions. The initial
subcritical boron concentration for the hot shutdown mode is
found by adding the product of the inverse boron worth and

the minimum shutdown margin (i.e., 3.5 percent) to the
critical boron concentration. 'he resulting minimum initial
boron concentration in MODE 5 is 1,162 ppm. Thus, the change

in boron concantration from 3.5X + anbcrit'ical to critical
is 231,ppm

The parameters discussed above are summarized in Table 7-1.

C. Results

Using conservative parameters as described above in Equation (3), the
minimum possible time interval to dilute from 3.5X + subcritical to
criticality is 52 minutes. Given the numerous indications of improper
operation and the high neutron flux alarm on the startup flux channel,
sufficient time is available to assure detection of a boron dilution
event at least 15 minutes prior to criticality. Boron dilution will then
be terminated before loss of shutdown margin by the operator actions
discussed in Section 7.2.

7a4 Conclusions

The inadvertent deboration event will result in acceptable consequences.

Sufficient time is available for the operator to detect and to terminate an

inadvertent deboration event if it occurs. Fuel integrity is not challenged
during this event.
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TABLE 7-1

ASSUMPTIONS FOR THE INADVERTENT DEBORATION ANALYSIS

Parameters Assumed Value

Cold RCS Volume (excluding pressurizer surge line),
ft3

RCS Mass (excluding pressurizer and surge line), ibm

Volumetric Charging Rate, gpm

Mass Charging Rate, ibm/sec

Dilution Time Constant, < , sec

Initial Boron Concentration — C(o), ppm

Critical Boron Concentration —Ccrit, ppm

4,500

270,432

132

18.36

14,700

1,162

931

-30-
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REACTIVITY CONTROL SYSTEMS

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4. 1. 1 BORATION CONTROL cEA Fucoid ~TAscavu
ALL cEAs L L

SHUTDOWN MARGIN - T REATER TH 210 Fcol

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SNUTDONN MARGIN shall be greater than or equal to~
ACTION:

APPLICABILITY: MODES 1, ", 3, d 4

g g+ 5'< g~yg > LI FU(.l.-LQQ> GE.As F0 3-L'f XASCUTE>,

l sO%
With the SNUTDONN NARGIN less than @Q 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

Within 1 hour after detectioy of an inoperable CEA(s) and at east
once per 12 hours thereafter while the CEA(s) is inoperable. If the
inoperable CEA is immovptfle as a result of excessive fricti n or
mechanical interfereDce or known to be untrippable, the a ve re-
quired SHUTDOWN M KIN shall be verified acceptable with an increased
allowance for withdrawn worth of the immovable or trippable
CEA(s).

a ~

) ——'. l. l. 1. 1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
tog66Jdelta k/k:

/r01a -

'.

h n in MODE 1 or MODE 2 with K greater than or equal to l. 0, at
least once per 12 hours by verifying that CEA gr up withdrawal is
within the Transient Insertion Limits of Spec'cation 3. 1.3.6.

When in MODE 2 with K less than 1.0, y thin 4 hours prior to
achieving reactor critffality by verifping that the predicted
critical CEA position is within the omits of Specification 3. 1.3.6.

See Special Test Exception . 1.
lo, 'f.

PALO VERDE - UNIT 1 3/4 1"1
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REACTIVITY 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. l. 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.

Whenever the re oolent-leve3~ below the-bfatt.-om o e pressurizer in
NODE 5, one and .ly-one-chang>ng pump sha be OPERABLE ~b verifying at least
once-per e ery 7 days that power is removed from the remaining chargi.ng pumps.





TABLE 3.1"1

REQUIRED MONITORING FRE UENCIES FOR BACKUP BORON
DILUTION DETECTION AS A FUNCTION QF OPERATING

CHARGING PUMPS AND PLANT OPERATIONAL MODES FOR K ff ) 0.98eff

OPERATIONAL
MODE

4 ~<4 o~'g<g

4g
4r-a+oed

8 hours 1 hour Oper ati on not allowed

Operation not allowed

Number of 0 eratino Char in Pumps

0 1 2 3

12 hours 1 hour Operation not allowed

12 hours 1 hour Operation not allowed

884-'C,g Shut-Qqw~ ~~1 ~) Sq~~

PALO VERDE - UNIT 1 3I4 1-16
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TABLE 3.1"2

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

OPERATIONAL MODES FOR 0. 98 ) K ff ) 0. 97

OPERATIONAL
t 10DE

Number of 0 eratin Char in Pum s

0 1 2

Alhg g ~ Q~p

dm4aed.

'12 hours 2.5 hours

12 hours 2.5 hours

8 hours 2.5 hours

8 hours 0.5 hours

our-s—8-he

1 hour

1 hour

1 hour

0.5 hours

0.5 hours

0. 5 hours

Operation not allowed

PALO VERDE - UNIT 1 3/4 1-17
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TABLE 3.1-3

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 Pu~m s

0 1 2 3

4 ~op a~pc.g
ho$ ow QC

5 R

~~ Qc.s
5 RB5-per t+a+ly

'dI ciTned

12 hours 3.5 hours

8 hours 3. 5 hours

8 hours 1 hour

1.5 hours

1. 5 hour s

c.S 4,~r>
0p

12 hours 3.5 hours 1.5 hours 1 hour

1 hour

1 hour

~c.g = S4~4gg~~ Cool'nq <qs.4
Ohio "- Qp~4h ~ Aoi &lh~~~d

PALO VERDE - UNIT 1 3/4 1"18
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TABLE 3. 1-4

REQUIRED MONITORING FREQUENCIES FOR BACKUP BORON DILUTION
DETECTION AS A FUNCTION OF OPERATING CHARGING PUMPS

AND PLANT OPERATIONAL MODES FOR 0. 96 > K ff > 0.95

OPERATIONAL
MODE

Number of Operatin Char in Pumps

0 1 2

4 no) on ScS
mcf on SCS

5 RC.~&M

I!~
d M+R&d

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

g.O hoerS
8 hours -1~h~

2 hours.

2 hours

2 hours

0,b hou,es

1 hour

1 hour

1 hour

C)M A
d

<<S = Shuhk~~~ mc Gag egg~
oAA = op~4~ Not- (84~~3

PALO VERDE " UNIN
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TABLE 3.1-5

REQUIRED MONITORING FREQUENCIES 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 Pumps

0 1 2 3

4 v aY o~ sc.s
n~ 9 a~ SC,S

5 %65-+H+ed.

Wi,
ed-

12 hours 6 hours

12 hours 6 hours

8 hours 6 hours

8 hours 2 hours

24 hours 8 hours

3 hours 1.5 hours

) h u.~
Ops%-iaaf-net-a-'Hewed

4 hours 2 hours

3 hours 1.5 hours

3 hours 1.5 hours

sos = sg g<,

PALO VERDE - UNIT 1 3/4 1-20
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REACTIVITY CONTROL SYSTEMS

3/4.1 REACTIVITY CONTROL SYSTEMS

~QRs FoLI Y Zl4$E.LYEb
p ~~ Qg. S

SHUTDOWN MARGIN " T GREATER THA 10 Fco

LIMITING CONDITION FOR OPERATION

] o Qgl/

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 6
delta k/k.

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

ACTION: 3 Q4 ~ $ 4 ~ (~ Q P,t.< FtIIg LE nlGTH c EA FULL'I II45ER.T6'>
~etna

l,o'I. '.

Nith the SNUTQQNN MARGIN less than~6 . delt'a 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 6 delta k/k:

l,o fi
Within 1 hour after det tion of an inoperable CEA(s) and at least
once per 12 hours ther after while the CEA(s) is inoperable If the
inoperable CEA is i ovable as a result of excessive frict on or
mechanical interf ence or known to be untrippable, the a ove re-
quired SHUTDOWN RGIN shall be verified acceptable wit an increased
allowance for e withdrawn worth of the immovable or ntrippable
CEA(s}.

b.

C.

W n MODE 1 or. MODE 2 with K greater than or equal to 1.0, at
east once per 12 hours by verisp~fng that CEA gro withdrawal is

within the Transient Insertion Limits of Specifi ation 3.1.3.6.

When in MODE 2 with K less than 1.0, with 4 hours prior to
achieving reactor crifQality by verifying at the predicted
critical CEA position is within the limi of Specification 3. 1. 3. 6.

See Special Test Exception 3 . l.
S.Jo.'f.

3/4 1-1PALO VERDE " UNIT 2
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TABLE 3.1-1

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON

0 LU ON 0 C ON A A UNC I N 0 A N

CHARGING PUMPS AND PLANT OP RA ONAL MOD S OR ff > 0.98eff

OPERATIONAL
MODE.

4 ~c+

on SC,5
5 t~

draped

0 1

12 hours 1 hour

12 hours 1 hour

8 hours 1 hour

ONA

ONA

ONA

ONA ONA

ev~—8-hou

ONA

NUMBER OF OPERATING CHARGING PUMPS

ONA

ONA

ONA

ONA

Note: ONA = operation not allonge'd
Scs, = Sh~o~~ Ceolinq Sqs4n

CQMYIRQLILEB8'f USER
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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
. MOOS

Number of 0 eratin Char in Pumps

0 1 3 \

h,o~ oA QgS
Oh 5C.Q

. 5 RCS-fi~d

5 R~
dPB+Red

12 hours 2.5 hours

8 hours 2.5 hours

1 hour

1 hour

0.5 hours

0.5 hours

0.5 hours

8 hours 0.5 hours Operation not allowed

12 hours 2.5 hours - 1 hour

tJo4-'. B C.S = Sh~4ko~~ CeoVi~q q<~

PALO VERDE - UNIT 2 3/4 1-17



CQIMTIRGLLEG SV USER'.
0

TABLE 3.1-3

~ .

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

4 gaol-~ S c..g

~ok on 5C.5
5 R65-A-1-lM

gt 5 ll~
dP64R&d

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

1 hour

1 hour

1 hour

0.4 bo~~s
Opera~a-net-~~ed

~ ~

PALO VERDE - UNIT 2 3/0 1"18 < ~
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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

~

'PERATIONAL

MODE

Number of 0 eratin Char in Pumos

0 1 2 3.

4 na& on s~
5 R65-Fi94F

5 R~art-iaRy
draped 8 hours

v.o ho~
1~0tH'-8

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

2 hours

2 hours

1 hour

1 hour

2 hours 1 hour

0,~ hov rs ggA
Operation-not-a0W~

NO~. QC 5, = .Sb~o~n, ~l ~ n +S
'O<P " <P~4 ~ Ao4 Al)o~e.d

T
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TABLE 3.1-5

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

AND PLANT OPERATIONAL MODES FOR K ff < 0.95

OPERATIONAL
MODE

~~ ~~a| s
>d- on bC-S

5 4~R+ed-

+g 5 465-par&W+y
ed-

12 hours 6 hours

8 hours 6 hours

8 hours 2 hours

24 hours 8 hours.

3 hours

3 hours

4 hours

Number of 0 eratin Char in Pum s

0 1

12 hours 6 hours . 3 hours 1.5 hours

1.5 hours

1.5 hours

o S'o~vs

2 hours

Q~: . ~Q "- SQm~o~m QooG~>gg~
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CONTROLLED BY USER

REACTIVITY CONTROL SYSTEMS

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4. l. 1 BORATIOH CONTROL Aii ceps P'ut.~v Zgszttq-en

SHUTDOWN MARGIH - T GREATER THAN 10 Fcol

LIMITING CONDITION FOR OPERATION

) oy

3. 1. 1. 1 The SHUTDOWN MARGIN shall be greater than or equal to
delta k/k.

APPLICABILITY: MODES 1, *, 3, nd 4.

w

Fuge Lggt,yn CEAs I-Vc t y ~ASKS-TEJ) .
ADTTON 6 4 g, a LJITH

J oV
Mith the SHUTDOWN MARGIN less than ~delta k/k, immediately initiate and
continue boration at greater than or equal to 26 gpm to reactor coolant systemof a sol'ution containing greater than or equal to 4000 ppm boron or equivalentuntil the required SHUTDOWN MARGIN is restored. . r

A

SURVEILLANCE 'RE UIREMEHTS =
'" ": """

4. 1.1. 1 1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 6 ~ delta k/k:

I.o
a, Wj,thin 1.hour after de ection of an inoperable CEA(s) .and t..least.

once per 12 hours th eafter while the CEA(s) is "inoperab e." If t'e
inoperable CEA is movable as a result of excessive fri tion or
mechanical inter rence or known to be untrippable, the above re-
quired SHUTDOW MARGIN shall be verified acceptable wi an increased
allowance fo the withdrawn worth of 'the immovable or untrippable
CEA(s).

b.

C.

When 'ODE 1 or MODE 2 with K ff greater than equal to 1. 0, ateff
east once per 12 hours by verifying that

CEASE oup withdrawal is
within the Transient Insertion Limits of Spe fication 3. 1.3.6.

Mhen in MODE 2 with K
<<

less than 1.0, iwsthin 4 hours prior toeff
achieving reactor criticality by veri >ng that the predicted criti-
cal CEA position is within the lim' of Specification 3.1.3.6.

"See Special Test „Exception . . 1.

g. lo.R.
PALO VERDE - UNIT 3
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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:

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.

ha — 1 1 .h ~l ~p
NODE 5 one-and-orr1 one charging pump sha be-OPERABLE by verifying at

~1'east once per every 7 days that power is removed from the remaining
charging pumps.

PALO VERDE - UNIT 3 3/4 .1-9





CONTROLLED BY USER

TABLE 3.1-1

RE VIREO MONITORING FRE UENCIES FOR BACKUP BORON

LU ON C ON AS N ON P A N

CHARGING PUMPS AND PLAN OP AT ONA MO 0 f ) 0 98

OPERATIONAL
MODE

~l-4~
Ao4 on Qc s

5+CS-f+H-ed

qq s a~v
draped ONA ONA ONA ONA

Number of 0 eratin Char in Pum s

0 1 2

12 hours 1 hour ONA ONA

12 hours 1 hour ONA ONA

8 hours 1 hour ONA ONA

Note: ONA = operation not allowed
gt„s= Wl~44~~ C o)'> a~~~

PALO VERDE - UNIT 3 3/4 1-16



CONTROLLED BV USER
TABLE 3.1-2

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE C ON AS A N A M S AN ANT

OP A IONAL MO 0. 8 ) K > .9

OPERATIONAL
MODE

Number of Q eratin Char in Pum s

0 1

g <c,Vow Sgg
hat. o~ 545

5 RCS-f.H+ed
c» SC5

5 RCS-partial-ly
drHeed

12 hours 2.5 hours

12 hours 2.5 hours

8 hours 2.5 hours

8 hours 0.5 hours.

'4=hour 8

1 hour

1 hour

1 hour

0.5 hours

0.5 hours

0.5 hours

Operation not allowed

2&ours

Qofe.'. gC.S x Shv4Lau ~ %o( ~c '5qs~

PALO VERDE - UNIT 3 3/O 1-17



CONTROLLED BY USE

TABLE 3.1-3

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
D N A A N N A N ARG

AND PLANT OP RA IONAL MOD 5 OR 0.9 > K > .96

OPERATIONAL
MODE

ho l- o~ Kc.s
5 PCS-f-H-'Ld-

ll 5 IIP~
drcH4ed

Number of 0 eratin Char in Pum s

0 1 2 3

8 hours 1 hour
g.> bourg Otd 9
-eperaHon-no~+owed-

OU

12 hours 3.5 hours 1.5 hours 1 hour

12 hours 3.5 hours 1.5 hours 1 hour

'8 hours 3.5 hours 1.5 hours 1 hour

Mo"< '. SC 5 %4v-f J.o~~ Co~l r e S qg~
oQa = o<~k~ <of alLo~~

PALO VERDE - UNIT 3 3/4 1"18
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CONTROLLED BY UGL

TABLE 3.1-4

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE ECTION AS A FUNC 0 0 A NG CHARG NG PUMPS
AN PLAN OP RA 0 AL 0 E F 0.96 > K ff ) 0.

OPERATIONAL
MODE

Number of 0 eratin Char in Pum s

0 1

3.

4 ~4g~g~c
~o) ~~ sc.s

5 RCS~R+ed

HEBR~
dpct+Aed

12 hours 5 hours

12 hours 5 hours

8 hours 5 hours

a,o ho~>
8 hours k;5-houps-

ouf .)~Hlotf

2 hours

2 hours

2 hours

O.g 4ou.vg

1 hour

' hour

1 hour

+04-: KC.S = S<~4Lo~~ Ccol ~ ~ Sqg~
Op~& ~ /9o+
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CO)STROLLED BV USF

TABLE 3.1-5

RE UIRED MONITORING FRE UENCIES FOR BACKUP BORON DILUTION
DE E I N AS A UNC N AT NG CHARGING UM

ANO PLAN 0 ERAT NAL M S FOR K ff ( 0.9

OPERATIONAL
MOOE

Number of 0 er'atin Char in Pum s

0 1

4 no4~ zc.z
woV a~ E( 5s~

12 hours 6 hours

12 hours 6 hours

8 hours 6 hours

3 hours

3 hours

3 hours

1.5 hours

1.5 hours

1.5 hours

5 Rc+
V'4'pct+Aed. 8 hours 2 hours

24 hours 8 hours

) ho~r 0.> ha~vs
AperaMea-n~AWmd—

'4 hours 2 hours

Q4s - %h~~w CJo ale~ ~$5~
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