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: Thomas N. Weber Mail Station 7636
Palo Verde Nuclear Department Leader Tel. 623-393-5764 ) PO Box 52034
Generating Station Regulatory Affairs Fax 623-393-5442 Phoenix, Arizona 85072-2034 -

102-05859-TNW/CJS
May 20, 2008

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Technical Specifications Bases Revision 48 Update

Pursuant to PVNGS Technical Specification (TS) 5.5.14, “Technical Specifications
Bases Control Program,” Arizona Public Service Company (APS) is submitting changes
to the TS Bases incorporated into Revision 48, implemented on May 14, 2008.

The revision insertion instructions and replacement pages are provided in the
Enclosure.

No commitments are being made to the NRC by this letter. Should you have any
questions, please contact Russell A. Stroud, at (623) 393-5111.

TNW/RAS/CJS/gat

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance

Callaway ® Comanche Peak ® Diablo Canyon ® Palo Verde ® South Texas Project ® Wolf Creek
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Enclosure - PVNGS Technical Specification Bases Revision 48 Insertion
Instructions and Replacement Pages

cc: E.E.CollinsJr.  NRC Region IV Regional Administrator (enclosure)
M. T. Markley NRC NRR Project Manager (enclosure)
R.I. Treadway @ NRC Senior Resident Inspector for PVYNGS (enclosure)
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: LCO Applicability
e B 3.0

BASES o

LCO 3.0.3 The requ1rements Gf LC0370.37do ot apply in other spec1f1ed
(continued) conditions of the Applicability (unie$s in MODE 1:°2, 3.
or 4) because the ACTIONS of individual Spec1f1cat1ons
sufficiently define the remedial measynes to be taken .’
Exceptions to LCO 3.0.3 are provided 1n instances.where -
requiring a unit shutdown, in accordance with LCO_3:0.3.
would not provide appropriate'remed1a1 measures for.the -
associated cond1t1on of the unit. An examp]e of this is in
LCO 3.7.14, "Fuel Storage Pool Water Level." LC0*3:7.14 has
an App11cab111ty of "During movement of irradiated fuel -
assemblies in the fuel storage pool." Therefore .this LCO:
can be applicable in any or all MODES. | If the LCO_and the
Required Actions of LCO 3.7.14 are not met while in MODE 1!
2, or 3, there is no safety benefit to be gained by placing
the unit in a shutdown condition. The Required Action cof .-
LCO 3.7.14 of ' Suspend movement of irradiated fuel.assemblies
in fuel storage pool” is the appropriate Required Action to
complete in lieu of the actions of LCO 3.0.3. These
exceptions are addressed in the individual Specifications.:
i | 3

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the. App11cab111ty when -an LCO
is not ' met. It allows p]ac1ng the unit-in a MODE or:other -
specified condition stated in that Applicability (e.g.. the
Applicability desired to be entered) when Unit conditions: are
such that the requirements of the LCO would not be met :in.
accordance with LCO 3.0.4.a, LCO 3.0. 4'b or LCO 3: 0. 4.c.

LCO 3.0.4.a allows entry into a MODE or- other specnf1ed '
condition in the Applicability with the 1CO not met when the
associated ACTIONS to be entered permit continued operation”
in the MODE or other specified cond1t1on in the App11cab111ty
for an unlimited period of time. ,

(continued)




LCO Applicability
B

3.0
BAS ES o e e
~LC0*3.0.4 * r?Lomp11ance w1th Requ1red ‘Actions that perm1t continued:
(contlnued) “operatwor of" tne unit “for an unliiiited ‘period of time in a

& WL MODE er (other spec1f1ed condition provides an acceptable
level of safety‘for continued operation. This is without
. ~regard to the status of the unit before or after the MODE
et 7 change, - " Théréfore; “in such cases, entry into a MODE or other

R speC1T1ed cond1t1on in-the App]wcab111xy may be made in

.7 s gecordance ‘with the provisions ‘of ‘the Required Actions.

t Lt 00 8.0.4.b aTlows. entry .into a 'MODE -or other specified
condition in the-AppTicability with the LCO not met after
performance of a risk. assessment addressing inoperable
~'Systems and comﬁonénts consideration of the results,
“detérmination’ of the acceptab111ty of entering the MODE or
other. spec1f1ed condition in thé Applicability, and
estab11shmenL o r1sk management actions, 1f appropriate.

: The r.sk assessment may use quant1tae1ve qualitative, or
' " blended:approaches, and the-risk assessment will be conducted
usingsthe plant: program,i procedures and'criteria in place to
SR o 1mp|ement 10 :CER50.65Ca)(4) . wiich requires that risk
T T 1mpacts of :mainterianice "gctivities cto be- assessed and managed.
SiTeo o Thelrisk assessment . ofor sthe purposes of .LCO 3.0.4 (b), must
S ctake Fnto-acceunt :a@iinoperable Technical Specification
IR equ1pment rregardTess ofiwhether the equipment is included in
the normal 10 CFR:56. 65(a)(4) risk :assessment scope. The
l,r1sk assessments will, be conducted using. the procedures and
guwaance endorsed,by $eou|atory Guide 1.182, “Assessing and
Maragwng ‘Risk Before Maintenance ‘Activities at Nuclear Power
,-”.’ ’P ants.” Pegulatory Gu1de 1 182 endorses the guidance in
3 ‘Section: 11 of NUMARC'93- 01, “Industry.Guideline for
i Mon1tor1nq 'the" Effecf1veness -0f Maintenance at Nuclear Power
P]ants fkese documents address genera1 ‘guidance for
) gu.dei1nes for esfab11shnng rlsk management actions, and
- . example risk management’ actions © These include actions to
ptan and ‘conduct ‘othér activities in a manner that controls
7 overall risk. increased-risk awareness by shift and
;" management - personne] act1ons to reduce the duration of the
, ‘ conditien, actions to minimize the magn1tude of risk
Golc T cin e inereases” (estab11shnent of backup’ success paths or
BRI s cUmpensatofy measures) ;. and ‘determination that the proposed
,;MODE change :is acreptab1e Consideration should also B
ngen to the prebability of comp]et1ng restoration such that
the: requ1rements of the.LCO.would be met prior to the
. exp1rat1on of . ACTIONS. Comp]et1on T1mes that would require
T 7 exiting the. App11eab11lty L .

(continued)
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~LCO Applicability

B 3.0
BASES
LCO 3. 0 4 _YIFO 3 0 4 b may.; be used w1th swng]e o, mu1t1p1e systems and
y}_components unava yab1e NUMARQ 93 01 prov1des guidance..

(cont1nued)

7 relative o con51derat10n of - S}multaneous unava11ab111ty of

mu1t1p1e systems and components 19 r@p;.

y The resu1ts ‘of the rwsk assessment sha]l be considered in

detéermining the acceptabnlmty«of entering the MODE or other
specified condition in the Applicability. and any
corresponding. risk management actions. :~The LCO 3.0.4.b risk
assessments do not. have to, be documented

The Techn1ca1 Spec1f1cat1ons a11ow contwnued operation with

. ~.equipment. unavailable -in MODE 1 :for.the duration of the
.+ Completion Time.  Since this is allowable, and since in

general -the risk: ampact ~in~thatsparticular MODE bounds the
risk of transitioning into and through the applicable MODES

- ., - or--other -specified conditions-in the Applicability of the
t; . LCO. the use of the-LCOQ 3:0.4.b altowance should be generally
-+~ acceptables :as - ‘longras. the risk s :assessed and managed as
o4 ostated above However j’thére-is :a=small subset of systems

- and- components ‘that . have—been determinedito be more important
 tourisk-andiuse-oficthe (€0 3:0:4.bratlowance is prohibited.
+-; The:LCOs governing :these systems -and edmponents contain Notes,
- noprohibiting -the.use cof 4:C0-3:0:4:b
+ 3.0.4.bis nat apthcab]@Jf '

SO0 3.0.4, < allows: entry nt
) 4cond1tﬁon inthe’
o o a Note in the Spe

';_app}1cab1e “These spec1f1c aT]owances permit entry into

" MODES or\other specified- ~conditians in.the Applicability when

iby stat1ng that LCO

MODE . or other specified
1 icability with:the CO not met based on
ﬁ1cat1on Wh]Ch statesL.CO 3.0.4.c is

the associated ACTIONS .to be entered.do niot provide for

- continued operatlon for .an un]1m1ted per1od of time and a
U risk. assessment hds mot been’ performed ~This allowance may
. apply.to all thé ACTIONS, or. to.d specifiC Required Action of
a Spec1f1cat1on - The risk. assessments performed to justify

f'ﬂ‘fgithe use of LCO. 3. D 4’h; usua11y onlyycons1der systems and

components Forthis ‘reason, LCO.3.0.4.¢ is typically

fhaﬂapp11ed to Spec1f1cat1ons which déscribe values and
... parameters.(e.g.., RCS, Spec1f1c Activity). and may be applied
-to. pther, Spec1f1cat1ons based on-NRC. p]ant specific approval.

§ﬂThe provisions of this Specification should not be

interpreted -as endors1ng “the failure to-exercise the good

' “{pract1ce of 'restoring systems”or ‘components to OPERABLE
‘status” before’ entering: an: assocwated MODE or other specified

condition in the ‘Applicability:™

. (continued)
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BASES

LCO App]icab11ity
B 3.0

LCO 3.0.4. ..
(cont1nued)

. The provisions.of LCQ 3.0.4 sha1l not prevent changes in -
MODFS or, Gther 'specified conditions in the Applicability that
“are requ1red 'to comply with ACTIONS. “In addition, the
provisions of LCO 3.0.4 shall riot prevent changes in MODES or

.- other_specified conditions in the Applicability that result
- from. any unit ‘Shutdown. In this context, a unit shutdown is

defined as a change in MODE or other. spec1f1ed condition in
the Applicability associated with transitioning from MODE 1

- to MODE 2, “MODE 2 to, MODE 3 MODE 3 to MODE 4, and MODE 4 to

MODE 5.

Upon entry into a MODE or other specified condition in. the

"App11cab111ty with the LCO not met, LCO 3.0.1 and LCO 3.0. 2

require entry into the applicable Conditions and Required -

- Actions until the-Condition is resolved, until the.LCO is-
-met,..or until the unit is not w1th1n the App11cab111ty of the
Technical Sperxf1cat1on

R ASurve111ances do’ not havt to be performed on the associated

inoperable equipment -(or on : wvariables outside the specified
limits), as permitted by SR 3.0.1. Therefore, utilizing

- LCO:.2.0.4 is nota.violation,-of SR:3.0.1.0or SR 3.0.4 for

e ilany. Surve111ance< ‘that have not been performed on

inoperable equ1pmert ‘"However - "SRs must be met to ensure
OPERABILITY prior to declaring the associated equipment

s1. OPERABLE-(or variable within.limits) and restoring
- ;compl lance: w1th the affectcd LCO

\._", DN '
N s :{..‘ Wt

LCO 3.005  f
SN £ service under-administrative-controls when it has been

L€o- 3.0.5- estab]1shes ‘the a]]owance for restoring equipment

removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to

~ " provide "an‘excéption to LCO 3.0.2 (e.g., to not comply with
. ‘thevapplicable: Required-Action(s)) to allow the performance

of required testing to demonstrate:

L a,;é’ The OPERABILIT( of the equtpment be1ng returned to

- serv1ce or:

| b.,A The OPERABILITY of other equ1pment

.....

. The adm1n1strat1ve contro]s ensure ‘the time the equipment is

returned -to’ service in-confiict with the requirements

(continued)
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""Régulating CEA Insertion Limits

B 3.1.7
BASES o
~ BACKGROUND )
(contwnued) ;»regu]attng ban &
A - ﬁAema1nta1ne ST b
Operat1on w1th1n the subJect LCO?Jﬁm1ts w1}1 prevent fuel
cladding failures that would Hreach the pr1mary fission
product barrier and releasé fission products to the reactor
‘coolant, in the event-of a LOCA. ‘loss .of flow, ejected CEA,
- or othér acCident reguiring termwnatton by a Reactor

Protection System trtp function.

APéLICABLEi‘ v "~The fuel- c]add1ng must not susta1h damage as a result of

SAEETYiANALYSESf

normal ‘operation (Cond1t1on I) and-anticipated operational

. -occurrences (Gonditign- 11y, The acceptance criteria for the .

regulating CEA insertiom, part-length or part strength CEA
insertion, ASI. and T, LCOs preclude core power

- distributions: frdmf0ccurr1ng that'wou1d v1o1ate the

""L‘ifo1low1ng fue1 design: ch‘er1a

R faﬁ : Dur1ng a 1arge break LOCA the peak c1add1ng

L4t temperature must.hot exceed ‘d Vimitiof 2200°F,
:‘10 CFR 50 46 (Ref"2) :

. Durwhg CEA m1soperat1oh events there must be at least
a 95% probabitity-dt 4 95%:confidence level (the 95/95
DNB criterion) that the hot fuel rod in the core does
. hot experience.a DNB condition: _ .

.C. During an.ejected CEA accident, ~the fission energy

_ 1ngut to the fuel must not. exceed 280 cal/gm (Ref. 3)}
an G ‘ Lo I

I

with a minimum required:SDM, -with. the highest worth
CEA stuck fu]]y w1thdrawn GDC 26 ‘(Ref. 1).

Sdl The CEAs must’ be ‘capable- of, shutttng down the reactor

... Regulating CEA position, ASI,:-and T, are process variables
" ‘that together characterize: and. cont"o1 the three dimensional

power d1str1but1on of the reactor core.

Fue] c]addtng damage does not occur when the core is

.operated .outside these, LCOs during normal operation.

yfiiﬁHowever fue1 c]addlng damage could ;result, should an

(continued)
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Requiating CEA Insertion Limits

(continued) "

B 3.1.7
BASES . o
APPL I ABLE “facc1dent occur With® swmultaneous v1oTat10n of one or more of
SAFETY ANALYSES “these LCOs . Lhanges in the power d1str1but10n can cause:

wncneased power peakwng and correspond.ng 1ncreased local

; ,.' LHRS ; J ,‘ '.’ e

:_'The oDM nequ1rement is: ensured by 11m1t1ng the regulating
“ and shutdown CEA ‘“insertion 1imits, so that the allowable

insertéd worth :of the CEAs is such that sufficient

‘reactivity is available :in the CEAs to shut down the reactor

to hot zero power with a reactivity margin that assumes the

~ maximum worth CEA remains fully withdrawn upon trip

(Ref. 4).

" The most: Timiting SDM requirements for'MODE 1 and 2
, conditions :at BOC.are determined by the regquirements of

several transients. e.g: . Loss of -Flow, Seized Rotor, etc.
However, the most limiting SDM requirements for MODES 1 and

;2 -at“EQC come from just,one transient, Steam Line Break

- (SR ... The requirements of the SLB.event at EOC for both

~the fu11 -power. and -no_Toad: conditions are significantly
-larger: than those of .any -athers event at that time in cycle

and, also, cons1derably 1arger than the most limiting

ncrequwrements aT BOC :

— iiA1though thEemJSt 11m1t1ng DM requ1rements at EOC are much
- o=larger -than- +hose -at ;B0C; tho available SDM obtained via the
AASPFamm1ng of he CFAs are -also substantially larger due to

" the-much 1 ower horon’ ‘concentration.at. EOC. To verify that

adequate SDM are available. throughout. the cycle to satisfy
the changing requ1rements ‘calculations are performed at

~+.,sboth. BOC and £OC.:- It has: been determined that calculations

”wzatﬂthese xwo;times in cycle are sufficient since the

'hx\ differences -between -available SOM and the Timiting SOM

requirements are.the smallest at these-times in the cycle.
- The measurement of CEA bank.worth performed as part of the
.- Startup Testing Program demonstrates that the core has
.- expected shutdown capability.. -Consequently. adherence to
-LC0s 3.7:6 and 3.1.7, provides assurance-that the available

~SDM at any time in cycle will exceed. the 1imiting SDM

requirements at that.time in-the.cycle.,

e i e e e e o (CONTANUR) -
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BASES

DNBR
B 3.2.4

(After’ CPC
Upgrade) -
(continued)

1 3,W1th the COLSS. out. of service.,.the -limitation on DNBR:as a-
- “funetion.of thé-AST' represents a gonservative . enve]ope OF;
.- operating. condttwons cons1stent with.the.. analysis.

assumptions that have been ana]yt1ca11y demonstrated
adequate to maintain an acceptable minimum DNBR for all
AQOs . --Operation of the core. wwth a:DNBR at or above this
Timit ensures that.an acceptable minimum DNBR is maintained
in the event of the most: 1imiting AQO (i.e.., loss of flow
transient, CEA m1soperat1on events or: asymmetr1c SG

, trans1ent)

APPLICABILITY

Power distribution is a concern any time the reactor is
critical. -The:power distribution LCOs, thowever, are only

.. applicable in MODE. .1 above 20% RTP.. Thefreasons these LCOs

o .;_are not. app11cab1e be]ow 20% RTP are:

o ﬂasf The 1ncore neutron detectors that prov1de input to the

55 COLSS, which thén»ca]cu]ates ‘the:operating limits. are
-7 ¥naccurate: duéto: thetpoor”signal to'noise ratio that
’ }_they expertence atire1at1ve1y-1ow~core power levels.

D. As a resu]t of thig: -inaccuracy; ‘the’ CPCs assume a
minimum core power of 20% RTP when generating the

"~ -Locdl Power’ ‘Density €LPD)-and DNBR” trip signals. When

. "the «core power” Ws7be10w‘th1s Jevel’ )  the core is

! operating well ‘beTow the thermal’ Timits and the

- resultant -CPC ca]cu]ated* PD and DNBR trips are highly
\conservat1ve Tl

B The upgraded CPC system conswsts of ewght tota1 CEACs
-instead: of the two.-found “in the :CPC:System prior to upgrade.

To facilitate the difference in “the-number of CEACs as well

as’ to*support the enhanced features “found “in the upgraded

CPC system; @ second '3.2.4 Technical Specification has been
developed.. The .determination' on ‘which Specification applies

.in based on whether or. not’ the lunit- ‘has received the
© “upgraded CPCs.” ‘Fach unit shal¥ only: -use the Spec1f1cat1on .
- that ref1ects the status.of thejr'tn1t s CPC system (i.e.

before: or” after” CPC upgrade)

- (continued)
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BASES

- DNBR
B 3.2.4

ACTIONS

‘ frequency is adequate to a
‘adverse trend in conditions that couid result in an approach
‘to the DNBR-Timit.  A1so, a maximum allowable change in the

Al RN T R T B

“f?j@perating atzor -above "the:minimum: required value of the DNBR
" “ensures~that!anacceptable minimum DNBR s maintained in the
“.event of @' postulated A0O.: If the'core power as calculated

by the COLSS exceeds the core power Timit calculated by the
COLSS based on the DNBR, fuel design 1imits may not be

““maintained following an AGO and prompt action must be taken
" “to restore the DNBR above its minimum Allowable Value. With
.. the COLSS in service, 1 hour-is:a reasonable time for the
“operator to initiate ‘corrective actions to restore the DNBR
- above its specified limit, because‘of the low probability of
g evere trans1ent occurrlng 1n thﬂs re1at1ve1y short time.

‘:(Bl B 21 and B2.2

If the COLSS is not available the OPERABLE DNBR channels are

~monitored to ensure that the DNBR is not exceeded.
“Maintaining’ the DNBR within this- Jpec1f1ed range ensures

that.no postulated-accident’ results in consequences more

--:severe than those described n”the UFSAR, Chapter 15. A

- i 4 hour” Frequency is-aldowed to-réstore the DNBR Timit to
“within the.region-of-accéptable operation.. This Frequency
“is" reasonable-becalise the 'COLSS “allows the plant to operate

with less DNBR margin (closer to the DNBR 1imit) than when

_mon1tor1ng w1th the CPCs

:E“When operatwnﬂ w1th the COLSS out of service and DNBR
- outside_the region of acceptable operation: there is a

possibility of a slow undetectdble transient that degrades
the DNBR slowly over the 4 hour period and is then followed

. by an anticipated-operational -occurrence or an accident. -To

remedy this, the CPC calculated values of DNBR are monitored.

every 15 minutes when the COLSS is-out of service-and DNBR _ .

outside the region of acce?tab1e operation. The 15 minute
Tow the oPerator to identify an

CPC..calculated DNBR ensures that -further degradation
requires ‘the operators. to take immediate action to restore

1 DNBR“to within:1imits or reduce reactor power to comply with

the Technical Specifications (TS). With an adverse trend, 1
hour is-allowed for restoring DNBR to within 1imits if the
COLSS is not restored to OPERABLE status. Implementation of
this requirement ensures that reductions in core thermal
margin are quickly detected and, if necessary, results in a

(continued)
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DNBR
B3.2.4

BASES

ACTIONS B.1, B.2, and B. 2 2 (continued)
(continued)

- deerease.in reactor power, and: subsequent comp11ance with the
- wexisting COLSS out'of service TS .1imits...-If DNBR cannot be

mon1gored every 15 m1nutes assume that chere is an adverse
“tren . Ly ow S P

, W1th no-- adverse trend 4 hours is a]]owed for restoring the
" DNBR to within- 1imits if the COLSS is net-restored to
OPERABLE status. This duration,is reasonable because the
; ¢ - Frequency of the CPC determ1nat1on ot DNBR has been
« . -.r . .~ increased, .and, if.operation is -maintained steady. the
- L v11ke11hood of exceed1nq the DNBR 1imit.during this period is
not increased. The Tikelihood of induced reactor transients
from an early power reduction is also decreased.

: }_\.\If the DNBR cannot be restored or- determ1ned within the
- .allowed times.of Conditions A and B..core power must be
- reduced Reductien:of-core: power: to <203 RTP ensures that
. .. the- core is. operat1ng within-its-thermal:1imits and places
~ the core.in a‘conservative: cond1t1on based on trip setpoints
. .%eneaaged by the CPEs . which.: assume .18 m1n1mum core power of
20% T . P

The allowed Comp1et1on Time of 6 hours is reasonab1e based
~.on operating experience, to.reach:20%:RTP from full power
. conditions inm.:an. order]y manner and w1thout challenging
p1ant systems SR ISTEL T ;e .

SURVEILLANCE. .. SR:. 3 2'4 1 ,
REQUIREMENTS ..
S, W1th the COLSS out of serv1ce the 0perator must monitor the
. DNBR as indjcated on all;of- the OPERABLE DNBR channels of
. the CPCs;to- verify that the DNBR is within the specified
;,-11m1ts -shown in the COLR. =A 2 hotr- Frequency is adequate to
. --allow the operator to: 1dent1fy trends in, conditions that
twou]d result in an approach to the DNBR 11m1t

(continued)
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BASES

DNBR
. B 3.2.4

SURVEILLANCE

REQUIREMENTS

SR 3.2.4.1 (continued)

This SR is modified by a Note that states that the SR is

= ='only applicable when the~COLSS is out of service. -
. Continuous_monitoring. of the DNBR is- provided by the.COLSS,
“which ‘calculates core: power and core ‘power operating” Timits
based on the DNBR-and" contwnuous]y d1sp1ays these 1imits to

the ‘operator. A COLSS margin alarm is annunciated in the

“event'that the THERMAL POWER exceeds_the .core power
. operating 1imit based onthe DNBR. ' This SR is also modified
“by- a Note that states that the SR is not’ required to be
- performed until 2 hours after MODE 1 with THERMAL POWER >
20% RTP. During plant startup (increase from 15-18% RTP),

the plant dynamics associated with the-downcomer to
economizer swapover may result in a temporary power increase

- ‘above 20% RTP. The 2-hours after reach1ng 20% RTP is
required for plant stab111zat1on

S SR 3.2.4:2

IVer1f1cat1on that the COLCS marg1n a?arm aCtuates at a power
.- level .equal’ to or 1ess than. the coré power. operating limit,
... as calcylated by the €OLSS, based on the DNBR, ensures that
i_":the operdtor is..alerted- when ‘operating conditions approach
\‘_:the DNBR. operat1ng Timit. " The 31 day Frequency for
'jj,perlormance of .this SR:is. “consistent with the historical
" testing frequency of reactor” protect1on and monitoring

C systems - The’Surveillarice Frequency for testing protection

. systéems was "extended.to 92 days by CEN'327. Monitoring
' systems were, not addressed.in (CEN 327; therefore, this

Frequency remains at 31 days

REFERENCES

~N .oy O 'm,' N

UFéARt Chepter 15.
UFSAR, Chapter'6. " ™
*;fCE 1 Corre1at1on for DNBR .
‘:;'10 CFR 50, Append1x A eoc 10
‘f 10° CFR bO 46 LA
: Regu]atory Gu1de 1 77 Rev O May 1974
10 CFR 50. Append1x A, GDC 26.
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CREFAS
EHIE L . : “hf‘” B 339

B 3.3 INSTRUMENTATION

B 3.3.9 Control Room ESsential’ letrat1on Actuatwon Swgna] (CREFAS) o

BASES

b | IS

T T S A
P PR ]

BACKGROUND

e (ETEE R A T

f This. LCO encompasses CREFAS actuation, whfch is an
" instrumentation channel that performs an actuation Function

required for' plant protection but is not otherwise included
in LCO 3.3.6. "Engineered.Safety Features. Actuat1on System
(ESFAS) Logic ‘and-Manual. Trip," or LCQ 3.3.7, D1ese1

Generator (DG), — Loss of Voltage Start (LOVS) This is a
BOP ESFAS-Function that,.betause of differences in purpose,

~design, and operating: requfrements vws not included in
- LCO,-3.3.6-and LCO 3. 3 7. a,r\ .

3 .

5L The CREFAS' 1n1t1ates actuat1on of the Control Room Essential

Filtration System: to minimize- operator(rad1at1on exposure.
The CREFAS includes two 1ndependent redundant subsystems,
including actuation trains. Each irain has a gaseous

activity radiation monitor for the control room.air intake
.- activity. TIfe e1ther train radiation monitor indicates an
- unsafe conditfon,“both" CREFAS trains’ wil1* be actuated
" (one-out- of two 1og1c) “The- two trains actuate separate
equipment: - “ActUating either-train will perform the intended

function. ‘A CREFAS' s’ also’ ﬂn1t1ated by a Containment Purge

"Isolation® Actuatfon S]gna1 (CPIAS) from either of the two

" CPIAS -¢harinéls or by a. Fuel Bu11d1ng Essential Ventilation
‘Actuation’ Signal (FBEVAS) from. ‘either 0f the two FBEVAS

: ,.channe]s ‘Control - room’ f11tratfon a]so occurs on a Safety

Tnjection Actuatfon S1gna1 (SIAS)

A cross-train trwp function is prov1ded as a defense-in-

“depth function ‘that is not required for CREFAS operability™

YRS

Trip Setpoints and A]]owab]eZVa1ues

Trip setpoints used :in the bistables are based on the
analytical 1imits (Ref. 1)y. The seléction of these trip
setpoints. is .such that. adequate protection is provided when
all sensor and processing time delays are taken into
account. The trip setﬁo1nts are digitally generated by the
radiation monitors. ese trip values are not subject to
drifts .common to analog type-equipment. The allowable value
for this’ tr1p 1s therefore the same as the trip setpoint.

~ (continued)
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BASES (continued)

CREFAS
B 3.3.9

BACKGROUND

Trip Setpo1nts and A]]owab]e Va1ues (continued)

'fiﬁetpo1nts in accordance w1th the Allowable Value will ensure ’
* that the consequences; of Design Basis. Accidents will be

acceptable,. prov1d1ng the plant is operated from within the

" LCOs at the onset of. the AOO or acc1dent and the equipment
.+ functions as’ des1gned

APPLICABLE

SAFETY *ANALYSES

.The CRECAS ma1nta1ns the contro] room: atmosphere within
tcond1t1ons suitable for prolonged occupancy throughout the
‘duration of. any one of: the accidents. discussed in

“Reférence 1. The radiation exposure of.control room

personfiel’, ‘through the duration of any one of the postulated
accidents discussed in "Accident Analysis." FSAR, Chapter 15

. (Ref. 1), does not.exceed the 11m1ts set by 10 CFR 50,

N !Appendwx A, GDC 19 (Ref 2)

0 The CREFAS satisfies, the requ1rements of Cr1ter1on 3 of 10
" :{CFR 50 36 (C)(2) (17).. il |

.‘n‘

LCO,

, ﬂgcho 3 3. 9 requ1res dne. channe1 of CREFAS to be OPERABLE.
L The requ1red channe] consists:. of Actuation.Logic, Manual

~7 Trip.and a gaseous:radiation monitor.- The specific tr1p

setpoint ‘for the CREFAS is"1isted in the SR.

"Each trip setpoint specified is more conservative than the

analytical Timit assumed in the transient and accident

analysis in order to account for instrument uncertainties

appropriate to the trip Function. A channel is inoperable
ifrits ctual trip: setpownt 15 not set to the value

f_}f’spec1f1ed 1n SR 3. 3.9 2.
i Thé Bases’ for the LCO on the CREFAS are d1scussed below for

‘;'ﬂ;each Funct1on

e e e e e oONT nued) -
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BASES

Pressurizer Vents
B 3.4.12

LCO
(cont1nued)

'Loss of any sing
‘cause two flow pathis. to. béecome: inoperable:

- A vent path is f]ow capab111ty fromﬁthe pressurtzer to the

RDT “or from the preSSUr1zer to.. tontatnmeﬂt atmosphere.

e valve'in the pressurtzer vent system will
A pressurizer
vent path is required to’ depressurtze the:RCS in a SGTR
design basis event whith assumes LOP and APSS unavailable.

APPLICABILITY

iIn MODES 1, 2, 3. and MODE ., 4 w1th RCS pressure .
- the four-pressurizer vert paths are requtred to be OPERABLE:
" “The safety ana]ys1s fqr the, SGTR.w1th LOP .and a Single
;fFat]ure (Toss™of APSS) credﬁts a pressurtzer vent path to
e ”reduce RCS pressure e

" In MODES 1, 23, and MODE 4 w1th RCS pressure

~ “and MODE'4'with RCS ‘pressure. 2

-System-entry-coenditions.-

385 pswa

385 psia
the SGs are the primary means of ‘heat”femoval in the RCS,
until shutdown cooling can be initiated. In MODES 1, 2, 3,
38§ .psia,,;assuming the APSS
is not available. the pressurizer 'vent paths are the
credited means to depressurwze the RCS to Shutdown Cooling
“Further—depressurization into "MODE
> requires, use of the pressurizer vent paths. In MODE 5 with
the. reactor- vessel “head. in’ place’ temperatUre requirements

~_ of-MODE 5" (< 210° F';ehsure”t,ejRCS rematns depressur1zed
' In MODE 6 the RCS 1s-depressurtzed .

ACTIONS

CIf two or. three'pressurtzer vent paths are inoperable, they
" must be restored to OPERABLE status. -

Loss of any single
valve in the pressurizer vent system will cause two flow
paths to become.inoperable... Any vent path that provides

‘flow capability from the pressur1zer to the RDT or to the

containment atmosphere, independerit of which train is
powering the valves in the flow path, can be considered an
operable_vent path. The Completion Time of 72 hours is
reasonable because there is at 1east one pressurizer vent
path that remains OPERABLE.

(continued)
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BASES

Pressurizer Vents
B 3.4.12

B.1

If all pressurizer vent paths are 1noperab1e; then restore

..at least-one.pressurizer: vent path 4o-OPERABLE status. The -

Completion Twme of 6 hours is reasonable to allow time to
correct,-the situation,, yet: emphasize the importance of

,!"‘~»redtor1ng at least one pressurizer vent path. If at least

-gﬁ one pressurizer vent path'is not restored to OPERABLE within
. the, Comp]etwon Time, then Action- C 1S entered

";ec 1

i

L If-the requ1red Acn1ons A and B cannot be met within the
‘associated. Comp]efwon T1mes the plant must be brought to a

MODE "in which the ‘reguirement does riot apply. To achieve
this status, the plant must be brought to at least MODE 3
within.6 hours and. to.MODE 4 with RCS pressure < 385 psia
within 24" hours .  Tiie”'al1owed" Comp]et1on Times are
reasonabie, based on operatwng experience; .to reach the

: :'fvre uired plant cond1r1ons ‘from-full power. conditions in an
" Lo er]v mdnner w1thout eha1]eng1hg p ant, systems.

SURVEILEANCE%,fK_ _
REQUIREMENTS - -

R p
‘ “veht path vaive: Tne veht va]ves must be cycled from the

control room to demonstrate their -operability. Pressurizer
vent path valve cycling demonstrates its function. The

+ frequency of-18 months s based on a- “typical refueling cycle
CrrandindOstry - dncepTed pracr1ce Th1s surve111ance test must
f%‘jbe perTormed .n Mode S or Mode 6

w ,_;"f‘; e

-7t SR-3.4.12:2 requires ver1f1cat1on of f1ow through each
J-phessur1 Zer vent patn!: ' Verification of pressurizer vent

path fiow demonstratés its ‘function. The frequency of

\'A18 months .is based on a typical refueling cycle and industry
‘~'accepted praft'ce ‘This surve111ance test must be performed
: 1n Mode 5 or Mode 6a:_ ;w -

R 5:““"’
PR

(continued)
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RCS PIV Leakage

B 3.4.15
B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.15 RCS Pressure Isolation Vatue (PIV) Leakage P#ME#;“WH )
BACKGAOUNb ~ 10 CER‘SOIZ 10 CFR SO'ESa(C) iand'EhC.SSHof 10 CFR 50,

-Appendix A3(Refs. -1/ 27 -and 3), def1ne RCS PIVs as any two
normally closed va]ves in“series” w1th1h the RCS pressure
boundary that separate the high pressure "RCS from an
attached low pressure system. During their lives, these
valves can produce varying amounts of reactor coolant
_______ leakage through ejther normal operational wear or mechanical
-+ _deterioration, “The: RCS PIV.LCO,allows RCS high pressure
* operation when 1eakage through these valves exists in
']amounts that dQ not comprom1se safety

' The PIV 1eakage 11m1t app1ﬁes 1o each 1nd1v1dua1 valve.
© “leakage’ ‘through both PIVs in“series in’a line must be
C. .oincluded as part: of ‘the’identified LEAKAGE governed by
- L0734, 14 "RGS Ogerat1ona1 LEAKAGE. * “This is true during
o 'operat10n on]y wheh “the“10ss of RCS mass: rthrough two valves
~ in series is determined by a water inventory balance
(SR73.4.1471). A known component of the identified LEAKAGE
before operation begins is the least of: the two individual -
leakage rates determined for 1eak1hg sefies PIVs during.the”
o requwred surveillance. Lesting.. leakage megsured through one
T PIVAnid 11ne 1S nct RCS operat1ona1 LEAKAGE if the other is
j]eakt1ght S . P _

“vAlthough thws spec1f1cat10n prov1de- ].11m1t on allowable
PIV 1éakage rate,.jts main purpose is. to.prevent
overpressure faw]ure 'of the' 1owrpressure portions of
connecting systems. The leakagé Timit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could 1lead to
overpressure of the Tow pressure piping or components.

~Failure-consequences. could be.a Loss ofi.Coolant Accident

. (LOCA) outside of-containment., an_unanalyzed condition that
'wgcoutd degrade the ab1]1ty for- ]ow pressure injection.

"N{The bas1s for th1s LCO s the 1975 NRC Reactor Safety
Study” (Ref. 4) that identified- potent1a1 intersystem LOCAs
as a significant contributor to the risk of core melt. A
subsequent study (Ref. 5) evaluated various PIV

configurations to determine the probability of intersystem
LOCAs.

e Lcontinued).
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BASES

RCS PIV Leakage
B 3.4.15

oty S

BACKGROUND
(continued)

PIVs are provided to isolate the RCS from the following

, typically connected systems
Al bhutdown Coo11ng (SDC) System and

b, Safcbj 1nJechon 5ystem

| f.?;ﬁ'The PIVs are 11sted in UFSAR sectwon 3.9.6.2 (Ref. 6).

bV1o1at1on of th1s LCO cou1d result in cont1nued degradation

of a PIV, which could lead to overpressurization of a low
pressure- system*and thé ioss of the 1ntegr1ty of a fission

“-product barrier.. .

APPLICABLE -
SAFETY ANALYSES

Spo e g

wReference 4 1dent1f ed: potent1a1 intersystem LOCAs as a

significant contiibutor to:the risk of core melt. The
dominant accident sequence in the intersystem LOCA category
is the failure of.the: low pressure portion of the SDC System

. outside: of containment.:i The accident’is the result of a

- -postulated failuresof “the PIVs, which ‘are part of the

- .Reactor Coolant Pressure ! BoundatyﬁkPCPB) and the subsequent

» pressur|7at1on of.:thesSDC: System downstream of the PIVs from

fA”athe RCS .+~ Because: the: Tow: pressure portion of the SDC System
s ;yp1ca11y -designed.for 485 psig.:overpressurization

w".,faﬂune of. the: SDC-1ow: pressure Tine would result in a LOCA

 outside contd1nment and subsequent r1sk of core melt.

EV’iReference.a eva]uafed various: PIV conf1gurat1ons leakage
= -testing of-the valves: and-operational changes to determine

antheveffect~0n theiprobab111ty of .intersystem LOCAs. This
- study, concluded: that :periodic leakage testing of the PIVs
.can-substantially reduce the-probabiiity of an intersystem

LOCA.

g ﬂRCS PIV 1eakage sat1sf1es Cr1ter1on 2 of 10 CFR 50.36
- (C)(23(11) ,

- .

LCO

’.RCS PIV Weakage ic identified: LEAKAGE 1nto closed systems

connected to the RCS. Isolation valve eakage is usually on
the order of drops per minute. Leakage that increases

(continued)
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SITs-Operating
B 3.5.1

¢
ATy R AT
,ﬁ W B WF ?f_vz.; .

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B.3.5.1 Safety Injection.Tanks (SITs). - Operating..

BASES

BACKGROUND

e

The funct1ons of the four SITs are to supp]y water to the
reactor vessel.during-the blowdown phase of a Loss of
Coolant Accident (LOCA), to’ provide inventory to help
accomplish the :refill - phase that follows thereafter, and to
provide Reactor Coo]ant System (RCS) makeup for a small
break LOCA. . Tl , SRV

" The blowdown phase‘of”a 1arge break LOCA is the initial

period of the transient during.which the RCS departs from
equilibrium conditions, and heat from fission product decay,

- hot.internals, and the vessel continues to be -transferred to

the reactor coolant. The blowdown phase of the transient

..+ ends-when the RCS pressure:.falls to a va]ue approachwhg that
: 1of the conta1nment atmosphere HE

-

L The - ref111 phase of a LOCA fo]]ows 1mmed1ate1y where reactor
- ~-coolant inventery has:vacated the.:care: through steam
- flashing -and »ejectdon’ out through: the break. The core is
-:eSSentdally;ih;adiabatjewheatupeu*Theibaﬂance of the SITs'
¢ inventory is- thén”dvailable to:help:fid1.voids in the lower
v o plenum and reactor:vesselsdowncomer:to establish a recovery
.o -level at the bottom:of«thézcore: and: ongoing reflood of the
e core wwth the add1t1on 0 Safety Inaect1on (ST) water.

A T STty

The SITs are pressure vesse]s part1a11y fw]]ed with borated
- water-and pressurized-with’ nitrogen~gas .’ ‘The SITs are
passive components. since:no:operator.or:control action is
.. - required for them:to perform their.function. Internal tank
. pressure is sufficient'to" discharge” the- contents to the RCS,

if RCS pressure decreases:below ‘the- SIT pressure

Each SIT is piped into one RCS cold 1eg via the injection

Jiries ‘utilized by’ the High Pressure Safety Injection and Low
Pressure Safety Injection (HPSI-and-LPST) Systems. Each SIT
is isolated from the RCS by a motor operated 1so1at10n va]ve

~and two check valves inm series.” The motor operated-

isolation valves are normally open, with power removed from

S the 'valve 'motor to prevent 1nadvertewt c]osure prior to or-
o ;‘g¢dur1ng an acc1dent |

rmna"”uusuwM .. . ..{continued)
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BASES

SITs-Operating
B 3.5.1

PR oo Lo .
oo Ot S A

BACKGROUND
(continued)

Additionally, the isolation valves are interlocked with the*
pressurizer pressure instrumentation channels to ensure that
the valves will automatically open as RCS pressure increases
above SIT pressure and to prevent inadvertent closure prior.

© o tofantactident. The vaives also receive a Safety Injection

Actuation Signal (SIAS) to open.. These features ensure that

v “the valves meet the requ1rements 'Of the Institute of
~Electrical and Electronic Eng1neers (IEEE) Standard 279-1971

“(Ref. 1) for "operating bypasses" and that the SITs will be

available for Jinjection without reliance on operator action.

Dur1ng operat1ons at RCS pressure greater than 430 psia the
SIT isolation valves are procedurally locked open and motive
power is removed with the breakers locked open.

" The open ‘and cTosure 1nter1ocks are tested as described in

UFSAR 7.6.2.2.2" (Reference 7).  'The open interlock is
functionally tested.per Reference 8-(TRM, T3.5 (ECCS); TSR
3:5.200.4). The“SIAS ‘function to open these valves is tested
per Reference 8 using.the. method desrr1bed in Reference 7.

The',SIT-gas. and- water. . o‘umes haq pressure, and outlet pipe

‘size-are setected t0° a]‘DWxthree of- the four SITs to partially
_ recover. the core hefore:significant .clad melting or zirconium

water reaction can occur following a LOCA. The need to ensure

. .. -that: three-SITs .areradequate for this function is consistent
©iwith thprOCA a5fumpt1on that: the entire contents of one SIT
,-+w1]? :be. .ost v1a Lhe break dur1ng the b]owdown phase of a LOCA.

APPLICABLE

SAFETY ANALYSES'

The SIIs are’ taken credwf for “in. both the 1arge and small

‘break LOCA -analyses at full power (Ref:'2). These are the
- Design, Basws ACCldeﬂtS (DBAS) that establish the acceptance
“I1imits ‘for the SITs: Reférénce to the analyses for these

DBAs is used to assess changes to the SITs as they relate to

fthe acceptance Jimits.

| In perform1nq the LOCA. calcu1at1ons conservat1ve assumptions

are made concerning the ava11ab111ty of SI flow. These

- ~Aassumpt1ons include signal;generation time, equipment starting

times, and delivery time due to system piping. In the early

: J'sstaoes of a LOCA:with a:loss of offsite power. the SITs provide
;. -thesole source of-makeup ‘water to the RCS. (The assumption of
- Toss of offsite power.is, requ1red by regulations.) This is

because the LPSI pumps and HPSI pumps. cannot deliver flow until
the Diesel Generators (DGs) start, come to rated speed, and go
through their timed loading sequence. In cold leg breaks, the
entire contents of one SIT are assumed to be lost through the
break during the blowdown and reflood phases.

The limiting large break LOCA is a double ended guillotine
cold leg break at the discharge of the reactor coolant pump.
e (continued)

PALO VERDE' UNITS 1.2.3 B3.5.1:2 S+ UREVISION 48



ECCS - Operating
B 3.5.3

B 3.5 EMERGENCY CORE COOLING. SYSTEMSM(EQCS)MW,W_'A_w>*ﬂa.
B 3.5.3. ECCS - Operat1ng

BASES

BACKGROUND” : The funct1on of the ECCS 1s toqprov1de core cooling and
. . ‘ . negative, react1v1ty to. ensure. that the reactor core is
protected after any. of . the: foTTow1ng accidents:

‘a.” Loss of CooTant Acc1dent (LOCA) ,
< b 'ControT ETement AssembTy (CEA) egect1on accident;

h C. Loss of secondary cooTant acc1dent including
‘ ‘uncontroTTed steam. rélease ‘or’ Toss of feedwater: and

: : d.;f’;Steam Generator Tube Rupture (SGTR)

The add1t1on of negat1ve react1v1ty is des1gned primarily

. for:the loss ofisecondary.coolant:accident where primary

- cooldown-coutd:addiénoughpositive reactivity to achieve
cr)ttcaTtty and return to swgn1f1cant\power

There are two phases of ECCS dperat1on*‘ 1n3ectwon and
-recirculation:c Inithguinjeetfon phase’ all injection is
1n1t1aTTy addett to:the:iReactor €oolant:System (RCS) via the
cold-legs- - After—the-blowdown-stage-of -the ‘LCCA- stab1T1zes
.injection flow.is.split equally. between.the hot and cold .
legs. After thie Refueling Water Tank :(RWT) has-been:. . -
depTeted the, ECCS reécirculation phase-is entered as the
{ECCS suctwon 1s"utomat1caTTy transferred to the containment
_sump... L SR TS S

Two redundant 100% capac1ty trawns afe prov1ded In
~ MODES 1,-2; and 3. with .pressurizer préssure > 1837 psia or
L CWith RCS Te > 485°F each train-consists of High Pressure

iy oo o Safetyr InJect1on (HPSI)<and Low Pressuré-Safety Injection
hE L ‘ . “(LPST) "subsystems. :" In MODES i1 2. and 3, -with pressurizer

- pressure = 1837 psia or with 'RCS T¢ 5 485°F both trains must
TN be- OPERABLE - This-ensures that 100%° 6 “the core cooling
croe ;ethrements can be prdv1ded 1n the event of a single active
oo ailure S s

(continued)
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BASES

ECCS - Operating
B 3.5.3

BACKGROUND
(continued)

T
[

A suction header supplies water from the RWT or the
containment sump to the ECCS pumps. Separate piping
supplies each train. The discharge headers: from each HPSI

= pump-divide--into four :supply Tines: Both HPSI trains feed

into each of the four injection lines. The discharge header

..from each LPST-pump divides. into-two sup?1y lines, each
- feeding the injection line to two'RCS co

d legs. Control
valves or orifices are-set to balance the flow to the RCS.
This flow balance directs sufficient flow to the core to
meet .the analysis ass umpt1ons fo]1ow1hg a LOCA in one of the
RCS cold legs. , : :

‘:.fThe Safety Injection. (SI) systems are actuated upon receipt

of an SIAS.. The. actuation of safeguard lcads is

accomp11shed in a programmed. time-sequence. If offsite

power is available..the safeguard loads start immediately in
the programmed sequence.. If offsite.power.is not available,

-the Lngwneered Safetv Feature (ESF) buses ‘shed normal
,operatwng loads$ and are: connected to the Diesel Generators

(DGs) .-.. Safeguard: Toads: are -then a(tuated in the programmed

L timel sequence The.time.delay associated with diesel

.7 starting, sequenred 1oad1hg .and pump, starting determines
- the. time required: before
,‘.‘core fo110w1nq a: LOLA.

pumped - f]ow 1s ava11ab1e to the

B
‘:,. (AR

Tthe active EC(S romoonents ‘along With the passive Safety

In3ect1on Tanks (SITs) and the RWT, covered in LCO 3.5.1,
"Safety. Injection Tanks. (SITs)- Operat1ng"- LCO 3.5.2,

"SITs! Snutdown -and- LC0'375.5, "Refueling-Water Tank

C(RWTY prov1de the: eoo11ng water” necessary to meet GOC 35

" ‘1.f,KReT 'y

IREPNC
L

APPLICABLE * -~

SAFETY ANALYSESe

T . x.:_{‘,,‘., PE—

The LCO helps to ensure that" the fo1TOW1ng -acceptance
criteria, established by 10 CFR 50 4b (Ref 2) for ECCSs,

f'ﬁ.rw111 be met fo110w1nq a LOCA

i

‘~fj’a1xu"fMaXTme fue1 e]ement c]add1ng temperature is < 2200°F;

ub. . Max1mum c1add1ng ox1dat10n is < 0 17 times the total

cladding thickness-before oxwdat1on

) oy Lo

(continued) .
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RWT
B 3.5.5

. vid 214
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.5 Refueling Water Tank (RWT)

o L

BASES (Units 1 & 3-only), *1 T T

L

BACKGROUND . The RWT.stpports: the ECCS -and'‘the Containfient Spray System
) by providing\a430urce‘of%boratedaWQter ﬁOh,Engineered Safety

- - Feature. (ESF) pump- operation.

The RWT supplies two ECCS trains by separate, redundant
supply headers. Each header also supplies one train of the
Containment Spray System. A motor operated isolation valve
ot ew Jis provided in”each header to.allow the operator to isolate
" the usable volume of the RWT from the 'ECCS after the ESF
pump -suction has- been*transferred to ‘the containment sump
+ -t followihg depletion of the' RWT during a Loss of Coolant
~ “Accident (LOCA) . A-separagte header 1§ used to supply the
.- - »:Chemical’ and Volume' Control System' (CVES) -from the RWT. Use
~-of a’single RWT to- supply both trains of the ECCS is
. acceptabte Since”the RWT' is a passive ‘component. and passive
- failures are notassumed to occur coincidently with the
~/-Design-Basis, Event durind” the’injection phase of an
" accident. 'Notall the water Storéd in' the RWT is available
for injection following-'a-LDCA; ‘the Tocation of the ECCS
suction piping in the RWT will result in some portion of the

- stored‘volume’ being ‘dnavailable

- - lhetmg sure. Ly 10 ). Low Pressure
Safety~Injection (LPSI) and_containment spray pumps are
- provided with ‘recirculation Tines "that' ensure each pump can
maintain minimum flow requirements when operating at shutoff
head conditions. These lines discharge back to the RWT.
“which vents to the Fuel Building Ventilation System. When
-the-suction for-the HRSI.and:containment.spray pumps is = -
~transferred to the containment.sump, this flow path.must be
isolated to prevent a release .of;the-containment sump
contents to the RWT. If not isolated, this flow path could
_.result-in a;release..of; contaminantssto the atmosphere and
the eventual loss of suction head for the ESF punmps.

- The High Pressire Safety Injection’ (BPST)

. H. T PR T R R
This. LCO -ensures thats- - . aro v

a. The RWT contains sufficient borated water to support
the ECCS during the injection phase:

(continued)

PALO VERDE UNITS 1.2.3 B3.551 "0 UREVISION 48




RWT
B 3.5.5

BASES (Units 1 & 3 only)

BACKGROUND-+ - *
5(tht1h0éd)f”“' :

ffbi v Sufficient-water volume exists in thé containment sump -

”'"to“éapbbki continued operation of:the ESF pumps at the
“time of transfer to ‘the’ recwrcu]at1on mode of cooling;
and T P

| c; The reactor rema1ns suber1t1ca1 fo]10w1ng a LOCA

.,:Insuff1c1ent water 1nventory 1n the RwT could result in
Ansufficient cooling capacity of the ECCS when the transfer

to.the recirculation mode” occurs. Improper boron

»;rconcentratwons could result in a reduction of SDM or

excessive boric acid precipitation in the core following a
LOCA; as wel] as: excessive caustic stress corrosion of
mechanical components-and systems inside containment.

The RWT also® prov1des a-source of borated water to the

“+ charging system for maKeup to-‘the’RCS to compensate for

”?'contract1on Of - the ‘RE5 icooTant dur 1ng plant cooldown while

- ‘'maintaining’ adequate snutdowp margin.: Although this

- “'charging system' Boration “function™is not required to be in a
: Techn1ca1 Spec1f1catron 100 per: 10 CFR 50.36(c)(2) (i)

Tueriterial “the! RWT velume requwrements of Figure 3.5.5-1

2 incliude “this function®in ‘order to provide the plant

operators with a single -requirement for RWT volume.

”.For'hdfeiere pbweﬁ teﬁperaturewef:565_degfees F. the RWT

- .- volume requirement of -600:000-gallons will ensure adequate

. -Shutdown margir :during a-subsequent cooldown. For power
. levels greater than zero:. with a corresponding increase in

average RCS temperature, the volume of borated water to

- maintain the shutdown margin -is the same as at zero power.
-+ - Contraction requirements are greater: at higher average RCS
" temperatures; however.: the :additional “contraction is
. raccommodated, by an: acceptable reduction.in pressurizer
.~ level. Consequently,. for-operation at.average RCS
" .- temperatures greater than 565 degrees F, the minimum volume

required in the RWT is constant at 600,000 galions.

(continued)
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RWT
B 3.5.5

P B U

BASES (Units 1 & 3 on]y)

APPLICABLE - During accident gonditions.-the, RwT -provides a source- of i
SAFETY ANALYSES - borated water to the HPSI LPSI :and_.containment spray; pumps.
o . As‘such; ;it: pro»1des contatnment coo]1ng and
depressurization, core cooling, and.replacement inventory
and is a source of negative reactivity for reactor shutdown
«(Ref: 1). 'The'design.basis transients and applicable safety
. analyses concerning each of these systems are discussed in
f the Applicable’ Safety Analyses section of Bases B 3.5.3,
"ECCS - Operat1ng "and B 3.6.6, Conta1nment Spray." These
- analyses are used to assess changes to the RWT in order to
eva]uate thewr effects 1n re]atton to the acceptance limits.

: {The’ volume 11m1t ‘of F1gure 3 5 5- 1 for the ESF function is
- pbased on two-factors: v L

.-A-required- volume 0f. 558,978 gallons (138" 117) must
K_;.,?be ava11able to prov1de 1nventory to. the ESF pumps
.prior. to;reaching .a.low:]evel ‘switchover to the
;- . containment. sump for rec1rcu1at10n - This ESF Reserve
< Volume ensures. that. the ESF. .pump; suct1on will not be
a7 aligned: to:the, conta1nment SuUmp. - unt11 the point at
- - . which /5% of the'm1ntmum des1gn f]ow .0f one HPSI pump
s capab]e of . meet1ng or exceed1ngwthe decay heat
.. - boit=off irate.. ST ,

D. A required vo1ume of 576 616 ga]]ons to ensure that
e ocsufficient water-will-be transferred to the sump for
1 adequate net positive suction-headito support

. ‘continued ESF ¢pump operatton after the switchover to
f»rec1rcu1at10n -occurs N

“By ttme of rec1rcu1at1on the water 1eve1 in the -
containment:sump must be sufficient.to provide adequate Net
. Positive:Suction Head::(NPSH) -for -both trains of HPSI, LPSI,
> and containment:spray pumps operating at:runout conditions.
-+ Accounting for LPST'pump operatior is -coriservative because
o these. pumps triip .automatically:upon-RAS -and are not

(continued)
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RWT
B 3.5.5

BASES (Units 1&3only)

APPLICABLE. - -
SAECTY ANALYSES--
(conttnued)

i«requ1rcd durang recirculation ' THE minimum containment-

“sump levei can: *bé-achieved cons1der1ng ‘only the inventory:

i;spef1f1ed n- “the RWT -pius 1 imi ted contr1but1ons from safety
+injection” fanks -and: the réactor coolant.  The resultant

containmént -watér inventory is flurther reduced due to the
effects of evaporation and flashing of post-accident fluid;
holdup in'containmént atmosphere,” subcompartments, and
reservoirs due to containment spray operation; and

-~ diversions of RWT to the CVCS via the high suction nozzie.

Leakages from injection and recirculation equipment to

© areas outside the'containment during- the first 24 hours of

"the event are expected to be small in comparison with the

"I overall -conservatism in the analysis and are therefore

© ‘neglected. Consistent with the positions in Regulatory

Guides 1.1 and -1-82; no credit was taken for containment
pressure in ta1cu1at1ng avaw]ab]e NPSH

The 4000_ppm 11m1t for minimum boron concentration was

" established to ensure . that -following @ LOCA with a minimum
. Tevel in-the RWT; the: ‘reactor’ will -remain subcritical in the

cold cond1t10h fol1ow1ng mixing 'of the RWT and RCS water
~voTumes: --Small-break 1:0CAs- assume that all  control rods are
inserted, except for the Control Element Assembly (CEA) of .
h1ghest worth, | whwch Js withdrawn from the core. Large
“break LOCAS- ‘assume: thiat all: CEAs remain withdrawn from the

'f}core -The most 11m1t1ng case occurs at” beg1nn1ng of core

e t']1f° . *%,;f:j,;-

The max1mum boron 11m1t of 4400 ppm in the RWT is based on

#" rbgron-precipitdtion in the ‘coré following-a LOCA. With the
" reactor’ vessel at ‘saturated conditions, the core dissipates

- heat by p001 ‘nucleate bo1]1ng - Because of this boiling
. ipheaomenon ‘in-the cor€, the boric acid concentration will
" increase in thisiregion. “If allowed to proceed in this

- manner; a point.will -be. reached where -boron precipitation

will occur in the core. - Post LOCA ‘emergency procedures
direct the operator to establish simultaneous hot and cold

- leg -injection to prevent this-condition by establishing a---

forced flow path through the core regardless of break -
location. These procedures are based on the minimum time. in.
which precipitation could occur, assuming that maximum boron
‘concentrations.exist in the borated water .sources used for

~injection following a“LOCA. . Boron concentrations in the RWT

.» = in excess of ‘the 1imit could- resu1t in prer1p1tat1on earlier
R than assumed in. the aha]ys1s TP

(continued)
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BASES (Units 1 & 3 only) S

RWT
g s B3.5.5

APPLICABLE

SAFETY ANALYSES'

(cont1nued)

. The uppers+1imit of :120%F  gnd-the-lower.dimit of 602F:on. RWT*

temperature are the limits.assumed.in the;accident’ ana1y51s:

TS

-A]though"RwT temperature ;affects the:outcome of. severals

analyses, -the-upper -and;lower, 1imits s ‘established by the LCO
are not 11m1ted by any- of these ana1yses

. The RWT ESF funct1on sat1sf1es Cr1ter1on 3 of 10 CFR 50.36
z(c)(2)(11) R

LCO-

' :'The RWT ensures that an adequate supply of borated water is
~available to cool and depressurize the containment in the
. event of a Design Basis Accident (DBA).and to cool and cover

:?‘-,'the core in the event.of-a LOCA, that.the reactor remains

. subcritical fo11ow1ng a DBA, and - that. an adequate level

exists in the .containment sump to support-ESF pump operation
in the rec1rcu1at10n mode

V;fTo be cons1dered OPERABLE the RWT must meet the Timits
estab11shed Ain_the.SRs for water- v01ume boron

- concentrat1on an ;temperature

APPLICABILITY =

fInthDEs ifgé

, ind 4. the RWT OPERABILITY requirements
are dictated: by rthe- EGCS and- Conta1nment Spray System

-1 COPERABILITY, Féquirenents: : Singe.both the-ECCS and the

" “Containment Spray System must be’ OPERABLE: in MODES 1. 2. 3.

and 4, the RWT must be OPERABLE to support their operation.

'}Core coo]wng requ1rements 1n MODE 5 are addressed by
LCO 3. 4.7 "REGS: Loops, — -MODE ' 5; : Loops F111ed " and LCO 3.4.8,

"RCS Loops — MODE -5, Loops- Not F1]1ed e MODE 6 core cooling

- requirements are addressed by, L.C0 -3:9.4, “Shutdown Cooling
-~ (SDC)- and, Coo]ant Circulation — High: Water Level," and
- LCO 3.9.5, "Shutdown-Cooling (SDC) and Coo]ant

' :};C1rcu1at10n — Low Water Leve] U :

ACTIONS™ i .+

iAtIE.gdfﬁf'

- ;.

- ;'f,‘W1th RWT boron concentrat1on or borated water temperature
- - not-within 11m1ts St must-be ‘returned to . within limits
.. within 8 hours =i.In this condition neither the ECCS nor the

Containment Spray System can ‘perform:their design functions;
therefore, prompt action must be taken to restore the tank
to OPERABLE condition. The allowed Completion Time of

- (continued)
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BASES (Units 1 & 3 only)

RWT
B 3.5.5

ACTIONS

A.1 (continued)

- =8 hours: toshestare the RWT' to within-1imits was deve]oped

-3 consideririgrthe. time required: to‘changb boron concentration

i 10 woor-temperature and :that the contents of the tank are still
‘W -available for 1n3ect}on and core cool1ng

B.1

With RWT borated water volume not'within limits, it must be

3 returned to within Timits within 1 hour. In this condition,
. +neither:the ECCS nor Containment Spray.System can perform
-, their design functionsi therefore, prompt action must be
taken to restore the tank. to: OPERABLE status or to place the
-unit in a MODE in-which these systems are not required. The

allowed Completicn Time of. 1:hour’:to. restore the RWT to

;; OPERABLE. stabus js.based.on this condition since the

cortents: of the-tank:are: not ava11db1e for injection and
core cooling.

2_1_229_9_2 B
CUIE the RWT uannof bp‘“estored +o OPERABLE status within the

-f g;pacsoc!atvd Completion- Time, -the.plant must be brought to a
l - MODE:in, which- the.LCO.does :not-apply. To achieve this

g:,;s+atas th9401ant must: ber brought-to-at- least MODE 3 within
... 6. hours and: To MODE 5: within-36:hours. - The allowed

7 7. Completion. Times. are.reasonable, based on operating
., ‘experience, to. reach the, requ1red plant -conditions from full

.f?f,;power conditions in an: order]y manwer and without
: »@;cha}1pnq1ng p]ant qystpms

SURVEILLANCE

REQUIREMENTS

SR"3.55.1

RWT borated Qafeﬁttemberatuﬁe shall be verified every = °
24 hours to be within the limits assumed in the accident. .

" analysis: This Frequency ‘has been shown to be sufficient to

%dent1fy temperature changes that approach either acceptable
imit _

(continued)
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RWT
B 3.5.5

BASES (Units 1 & 3 only)

SURVETLLANCE SR 3.5.5.1 (continued) (n.imiioy [ s
REQUIREMENTS T '

. ~The SR.is;modified:by-a Note thats eliminates the requirement
to perform this-Surveillanceiwhen embient. air temperatures
are within.the operating:temperature Jimits of the RWT. With
ambient. temperatures within this range,. the RWT temperature
shou]d not exceed the limits.

SR _3.5.5.2 e

- The :RWT water vo]ume 1eve1 sha]] be ver1f1ed every 7 days in
- accordance:with Figure 3:5.5-1.- :This Frequency ensures that
o a sufficient initial-water supply is ‘available for injection
- .-and to support continued: ESF pum operation on
© . recirculation: - Sincethe RWT:volume is:'normally stable and
+ s provided with. a Low Level Alarm in ‘the Control Room, a
& oo 2 7oday Frequency:is' appropriate and has been shown to be
_iwoesrr s acceptabler throughoperating .expertience

)

SR 3.5.5.3 e e
Boron concentrat1on of the RWT sha11 be ver1f1ed every
- .7-days to be withinithe” requ1red 'range’. * This Frequency
- ensures -that“the réactpr will: remarn*schr1t1ca1 following a
. 7LOCA and-the?boron: precxpntat1en “in‘the‘core will not occur
earlier:than- predwcted‘ Further it ensures that the
resulting sump pH- will be- ma1nta1ned in dn acceptable range
& suchthat the effett of'chlofide “and caustic stress
- i corrosion- on ‘mechanical systems: and- tomponents will be
L minimized: Sincé“the RWT volume is‘nofmally stable, a 7 day
sampling Frequency is-appropriate’ and Has-been shown through
operating experience to be acceptable.

REFERENCES 1. UFSAR. Chapter 6 and Chapter 15.

3
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

RWT
B 3.5.5

B 3.5.5 Refueling Water Tank (RWT)

BASES. (UNTt 2-0nIy)t oo ©ovey o Lo

BACKGROUND

- The RWT supports. the ECCS and the Containment Spray System

by providing a source of boratéd water for Engineered Safety

. Feature (ESF) pump, operat1on

: The RWT-supplies two ECCS train§ by separate redundant

supply headers. Each.header also supplies one train of the

- Containment Spray System. A .motor. operated isolation valve

is provided. in each header to allow the operator to isolate
the usable. volume of the .RWT from the ECCS after the ESF
pum? suction has® been’ transferred to’ the containment sump
following dep]et1on of the RWT dur1ng ‘a Loss of Coolant
Accident” (LOCA). - A separate neader is-used to supply the
Chemical and Volume Control -System™(CVCS) .from the RWT. Use
of a single RWT to supply both trains of the ECCS is
acceptable since the RWT.is a passive.component, and passive

o failures are not assumed to'occur coificidently with the
-+ Design’ Baois Event: during the. injectioh phase of an
.- . -accident. - Not all:the water:stored in the RWT is available
e FOr injec tion fo!?owwnq a_LOCA;-the Jocation of the ECCS

.1 .-suction. p1p1ng in"the. RWT .will resu]t .in some portion of the

. iostored. vo]ume be1ng unavaw‘abWe

N |

1. The High' Presoure deety InJectwon (HPSI) Low Pressure
. Safety Injection (LPST):.7and containment spray pumps are
- provided with: reC1rcu1atvon 1ines. that iensure each pump can

maintain minimum flow requirements when operating at shutoff
head conditions. These lines discharge back to the RWT.

The RWT vents to the Fuel Building Ventilation System. When
the suction for the HPSI and containment spray pumps is
transferred to the containment sump, this flow path must be
isolated to prevent a release of the containment sump
contents to the RWT. If not isolated, this flow path could
result in a release of contaminants to the atmosphere and
the eventua] loss of suction head for the ESF pumps.

This LCO ensures that:

a. The RWT contains sufficient borated water to support
the £CCS during the injection phase;

(continued)
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RWT
B 3.5.5

BASES (Unit 2 only) L AITE T

BACKGROUND b. Sufficient water volume exists ggthe conta1nmeht“sdmp

(continued) to support continued operation of the ESF pumps at the
time of transfer to the rec1rcu1at1on mode of coo]1ng

,,,,, SE— MDY ‘

. CQ. ;The reactor rematns subcr1t1ca1 fo]]ow1ng a LOCA

Insufficient water wnventory in the RWT' cou]d result in (1)
insufficient cooling capacity. of the ECCS, or (2)

. insufficient water levelito support continued ESF pump
operation when the. transfer to the recirculation mode
occurs. Improper boron concentrat1ons could result in a

- reduction of SDM or excess1ve boric’ ac1d ‘precipitation in
- . .the core fo110w1ng a LOCA,” as. we]l as excess1ve caustic

- ”gstress corrosion: of: mechanwcal eomponents and systems
x¢:“1ns1de contatnment RSP R L

.\The RWT a]so prov1des a source of borated water to the
. .charging system- for: makeup to the, RCS to:.compensate for
¢ contraction. of the«RES: coolant. durwng plant cooldown while
ma1nta1n1ng adequate shutdown' margln ' Although this
*-charging system bo atd ”func on: is: not ‘required to be in a
Technical SpeC1f1cat1on Lco° per 10" CFR 50°.36(c)(2)(i1)
_criteria; .the:RWT volume requirements: of Figure 3.5.5-1
. include: this- function:in: order:to. provide: the plant
“ioperators with a- s1ngte‘requ1renentpfqr_RWT volume.

_(continued)
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BASES (Unit 2 only)

RWT
B 3.5.5

~fhe,table below provides .the required RWT:Tevel at selected. -

; @frarngj;fwRCSrayerage;Lemperature:va]ueSaieorresponding to Figure
v 3.5,5-1: The RWT :volume is-the:total.volume of water in

the RWT .above The,vortex breaker

+This volume includes the

L vo]umes reqalred ‘to be tranaferred as discussed below, an

+ allowance for - instrument uncentainty. and the volume that
Cwill remain- the RWT after the switch over to the

=rec1rru1at1on mode . I

RWT Requ1red Level at RCS Temperatures

RCS Temperature (°F)
o average :

RWT Requ1red Level .

(%)

RWT Volume *
- (Gallons)

210

601,000

250

603,000

L3000 o e 605, 000
850 L iy 2 ~ 8078 e 608,000
a0 T Twme 611,00
S50 oy X 816 ] 614,000

- 500, - g2 1 1 618,000

..5'565;'.“H[

624,000

600,

624,000

* The'voTumeSvﬁneTUde'iﬁstruméht dhcertainﬁy aﬁd‘havelbeen rounded up or
down to the nearest 1,000 gallons. . = =

Lty

1" :l.
i R , 1
n i
(continued)
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RWT
B 3.9.5

BASES (Unit 2 only)

APPLICABLE
SAFETY. ANALYSES

wi'q

- During: accwdent condvtwons wtheo RNT prov1des a source of
" borated waterstosthe HPSI;-.EPSI=and:contdinment spray pumps.
¢ As such, it prov1des conta1nment coo11ng and

depressur12at1on coré-cooling:.: *and replacement inventory
ard is a“source’of. negative reactivity- for reactor shutdown
(Ref. 1) “The des1gn basis transients- and applicable safety
analyses-corcerriingeach of these systems are discussed in
the Applicable Safety Analyses-section of Bases B 3.5.3,
"ECCS — Operating.” and B 3.6.6, "Containment Spray." These
analyses are used to assess changes to the RWT in order to
eva]uate the1r effects in re]at1on to the acceptance 11m1ts.

. The Tevel 11m1t of F]gure 3 5 5-1 for the ESF funct1on 15
’based on: the 1argest of the fo1low1ng four factors

g, MMA vo]ume of 476, 338 gallons must be transferred to

conta1nment via the ESF pumps: prior to reaching a Tow
“Tevel- sw1tchover -Xo the containment sump for
__recirculation.. This ESFE. Reserve Valume ensures that
the ESF pump stction will not‘be aligned to the
“containment sumprunth the pownt 3t which 75% of the
_minimum design f1ow. of.one. HPSL-pump.is. capab]e of.
meet1ng or exceed1ng the decay heat b011 off rate.

b. A vo]ume of 543,200 ga]]ons (at. 600°F) muat be
- transferred to the RCS and conhtainment for- flooding of
-..Sump- strainers to.-prevent - vorteang and- to-ensure.
adequate net positive suction: head to support o
" continued ESF pump operat1on after the sw1tchover to
= recirculation: occurs., TonToconeT minL '

c. A volume of 400.000° ga11bns'must'5e'aVéi]ab]e'fdr ’
Containment Spray System operation as credited in the
containment pressure and temperature analyses.

d. A volume of borated water is needed during ECCS
functions to ensure shut down margin (SDM) is
maintained. The volume required is similar to that
needed for the charging system function of
campensating for contraction of the RCS coolant during
plant cooldown. The volume required will vary
depending upon the event and is bounded by the volume

. (cantinued)
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RWT
B 3.5.5

BASES (Unit 2 only)

APPLICABLE ~W”ﬁ7"°needed foir-a LOCAT " The -volune needed for boration
SAFETY ANALYSES'r:w S0 7 purposes” for-a "LOCA < smalTer:than the vo]umes
(cort1rued) | da“cu<sed 1n a b and G above i*;“

' "’=‘The quant1tles spec1f1ed above -are’ transfer volumes to be

available for delivery to the ESF pumps.“-They are located

.. between. the required level of Figure 3.5.5-1.and the Tow level

-, switchover torthe containment. sump for -recirculation (RAS).
The required Tevel of Figure 3.5.5-1 also considers applicable

- instrument Uncertainty for the indicatcrs used to verify
“level. the switch that-actuates the recirculation actuation
- signal,-and the indicators for average RCS temperature.

. +The 1eve1 requi red by Figure’ 3 5.5:1 ensures ‘that adequate
i water volume exists-in the!tank -to provide the transfer

volumes discussed above. The temperatures of note on the
. Figure are. (1) 600°F which.bounds. the highest expected average

= RCS temperature @y 565°F wh1ch corresponds to hot zero

. ~power, and (3)-210°F,. whwch is the Towest temperature for

{ . Mode: 4, when this: 120 is. app11cab1e Between 600°F and 565°F
. The. lequ1red Tevel*sis constant. for ease: of:use by operators to
_have’ dsingle va]ue for:a)17hot conditions. -Between 565°F and
“n,“’210°F the requ|red Tevel decreases as the volume required to
\ ..,’makeup for RLS coolant contract1on derreases

'”u?By time: of ree1rfu1at1on ‘the water level in the containment
o sumb must be:sufficient 1o prov1de adequate Net Positive
hn LSuet10n Head (NPSH)' for botn trains of HPSI, LPSI. and
.. ‘containment, sprav pumps operat1ng at’ runout conditions.
}~.Account1ng for LPSI pump operat1on is, conservat1ve because
. o - these: pumps .trip .automatically upon RAS and are not required
during recirculation. - The:minimum.containment sump level can
__be achieved considering only the inventory specified in the
" RWT with no contributions: from safety 1n3ect1on tanks and the
.. reactor coolant. - The resu]tant contawnment water inventory is
.=~ further reduced due to the effects.of evaporation and flashing
.. of post-a c11ent f]uwd ho1dup in containment atmosphere,
subcompartments and reservoirs due to containment spray
‘operaticn; and diversions.-of RWT: to.the CVES via the high
suction nozzle. Leakages from injection and recirculation -

. | , (continued)
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BASES (Unit 2 only)

RWT
B3.55

APPLICABLE

SAFETY ANALYSES
(continued)

: -equipment to
+ 24 ‘hours ‘of. the event.are: expectedi;to be small:in:

as outsade\the»ponta1nment during the f1rst

comparisan with:the overall,conservatism in the's ana]ys1s
and are therefore neglected. Consistent with the positions
in.Regulatory, Guides 1.1:and-1.82; ne,credit was taken for

.conta1nment pressure in, ca]cu]at1ng ava11ab]e NPSH.

The 4000 ppm 11m1t for minimum boron doncentration was
established-tg ensure that, following a LOCA with a minimum
Tevel - in the RWT, :the reactor will-remain subcritical in the

~cold-conditian following mixing of the-RWT and RCS water

volumes.- Small break LOCAs assume that all control rods are
inserted. .gxcept, for the Control Element Assembly (CEA) of
highest worth; which is withdrawn from the core. Large

" break LOCAs:assume that all CEAs remain:withdrawn from the

.- .core. Jhe most¢11mjt4ng%caseroccuns at beginning of core
- life. et e T ey SR .

J’”; The max1mum bordn 11m1t of 4400 ppm in the. RWT is based on

.....

' boroh" prec1p1tat1on i thecore fo]lowﬂng a"LOCA. With the
reactor-vessel at Saturated conditivhs, the core dissipates

+ heat by pool-nucleate:boiling.i:: Because' ofithis boiling

- phenomenon in:the:core: the boric:acid concentration will

increase:in-this;regjon» Ifr.allowed to proceed in this

, ;j.manner a po1nt w1]1 be reached where .boron :precipitation
‘will occur in the core’  Post LOCA’ emergency procedures

direct the operator to €établishsimultaneous hot and cold

- leg injection: to-prevent this condition. by -establishing a

- ~ forced flow.path-through. the core. regardless of break

.:,1ocatwon These’ procedures are based .on -the. minimum time in
" ‘which prec1p1tat1on cou]d occur, ‘assuming that maximum boron
- concentrations' exist in-the borated ‘water sources used for

~k1n3ect1on followinga.LOCA.- :Borion Corcentrations in the RWT
*in excess of the! limit.could resu]t,1n prec1p1tat1on earlier

than; assumed wn the: ana1ysws BRI BN

TThe upper 11m1t of 120 F and the 1ower 11m1t of 60°F on RWT

temperature are the Vimits’ assumed in the accident

“ - analysis. A]though RWT temperature’ affects the outcome of
' ~several analyses;: the upper:‘and--Tower Timits established by
“T the: LCO are not 11m1ted by any of these anahyses

J?JThe RWT/ESF- funct1on sat1sf1es Cr1ter1on 3 of 10 CFR 50.36

(continued)
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BASES (Unit 2 only)

RWT
B 3.5.5

LCO

The RWT ensures that an adequate supp1y'of borated water is-

,ava11ab1e to cool and depressurize the.containment in the
" event of @’ ‘Design Basis Acc1dent (DBA) and to cool and cover
. the'core’ in’the event of ‘a LOCA:'that the reactor remains

. subcritical following a DBA,-'and’that an adequate level

" exists in"the-containmient sump to support ESF pump operation
“’1n the rec1rcu]atlon mode .

- ",; To-be cons1dered OPERABLE the RWT must meet the Timits

established in the SRs for water volume, boron

© concentration, - and temperature.

APPLICABILITY

In MODES 1, 2, 3, and 4, the RWT OPERABILITY requirements

are dictated by the ECCS and Containment Spray System
OPERABILITY requirements. Since both the ECCS and the
Containment. Spray System must:be OPERABLE in MODES 1., 2, 3,
and 4., the RWT must be OPERABLE tor support their operation.

Core coo11ng requ1rements ik MODE 5 are addressed by

. +LCO 3:4.7, RCS Loops..—MODE 5, -Loops: Fw]?ed " and LCO 3.4.8,
1+ "RCS kocps — MODE: 5, Loops:Not: Filled " MODE 6 core cooling
oorequirements. are’ addressed: by LCO 3:9. 4 "Shutdown Cooling
>+ (SDC) and Coolant€Circutation — High Water Level," and

LCO 3.9.5, "Shutdown®Cooling:¢SDC) and Coolant
Circulation — Low Water Level."

ACTIONS

P
t

A.l

:W1tn RWT bonon concentrat1on or. borated water temperature
- o wnot within dimits. <t .must be.returned to within limits
< within.8 hours....In this condition neither the ECCS nor the

Containment Spray System can perform their design functions:
therefore, prompt action must be taken to restore the tank

~ to  OPERABLE:condition.:. The.allowed Completion Time of 8
-~ hours.to restore the RWT to'within Timits was developed

_considering the time required to change boron concentration
.or temperature and' that the:contents of the tank are still

available for 1n3ect1on and core cooling. "

(continued)
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RWT
B 3.5.5

BASES (Unit 2 only)

ACTIONS

B.1..

' J1W1th RWT borated water vo]ume not wfth1n 11m1ts it must be

returned to w1th1n Jimits. within 1. hour . In this condition,

‘une1ther¢the ECCS-nor Containment. Spray- System can perform
~their design.functions:- therefore, prompt:action must be
“taken to restore the. tank to OPERABLE status or to place the

unit in a MODE in which these systems are not required. The

..allowed Completion Time.of 1 hour to restore the RWT to
.. OPERABLE, status. isybased on this condition since the

contents of the tank are not ava11ab1e for 1nJect1on and
core cooling. .. L -

S cladc 3

fg},ij the RWT cannot be restored to OPERABLE status within the
-,assocwated Completion:Time; the plant must be brought to a

MODE in which the LCO does not apply. To achieve this

- status . thezplant: must-be brought! to.at:least MODE 3 within
. .6 houns-~and to:MODE-5:within 36 hours. 'The allowed
- Completion- Times: are: reasanable . ~based on" operating
-+ experience, to.reach:the: requwred plant-conditions from full
- power conditions:dfuans order]y manner and w1thout
y cha]]eng1ng p1ant systems -

o -.-«';—f, _"~
LSSy EO RO IR R S ORI S

SURVEILLANCE
REQUIREMENTS

SR 3 5. 5 1

RWT borated water temperature shall be ver1f1ed every )

.. 24 hours:to-be within+the Timits assumedin the accident

analysis.: .This Frequency- has: beerr:shown. to be sufficient to

11m1t

B identify- temperature changes that approach either acceptable

oThe SR 1S mod1f1ed by a. Note that e11m1nates the requirement
.+ to-perform this Surveillance.when ambient air temperatures
.. -are within the operating’ temperature:1imits of the RWT. With
 .ambient temperatures: within th1s range the RWT temperature

should. not:exceed the: 11m1ts

(continued)
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RWT
B 3.5.5

BASES (Unit 2 only)

SURVEILLANCE SR_3.5.5.2

REQUIREMENTS
R R “The RWT water volume lével shall be*verified every 7 days in
RTAL T “‘-4 accorddnce with 'Figure 3.5.5-1. ‘This-Frequency ensures that
T © a-sufficient initial water supp1y is -available for injection
“and to support: continued ESF ‘pump’ ‘operation on
" recirculation. Since the RWT volume is normally stable and
“is provided with a Low Level Alarm in the Control Room, a
7: day Frequéency is appropriate and has been shown to be
acceptable through operating experience.

R 3.5.5.3

Boron concentrat1on of the RWT sha]] be verified every
"7 days-to be within the required range. This Frequency
rensures’ that the. reactor will remain subcritical following a
LOCA and the.boron. prec1p1tat1on in. the ‘core will not occur
earlier. than predicted.i Further, it ensures that the
resuiting sump pH will: be maintained in¢an acceptable range
v such.-that the:effect. ofichtoride-and caustic stress
T ocorrosion on-mechanical systems and components will be
minimized. Since the RWT volume is normally stable, a 7 day
... .sampling.Frequency..is .appropriate .and has been. shown through -
operating experience to be acceptable.

~

REFERENCES, - o1 ;LFSAR Chapter 6 and Chapter 15

5“;J2§‘f;Eng1neer1ng La]cu]at1on 13 JC CH- 0209

3 E
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BASES (continued)

Contawnment Air Temperature
B 3.6.5

ACTIONS

A.l

— D

When .containment .average air temperature is not w1th1n the |

L Timit. ofthe -LCO, it .must: be- restored.to-within 1imit within

8 hours This.Required Action-is-necessary to return
operat1on to within. the-bounds- of the:containment analysis.
The -8 hour- Comp]et1en Time is -acceptable constdertng the
sensitivity of the ana]y51s to variations in this parameter

- and prov1des suff1c1ent t1me to cerrect minor problems.

B.1 and B.2

If the containment average air temperature cannot be
restored. to within its limit.within the:required Completion

t':{ Time.:the plant must. be brought_to-a MODE in which the LCO
, does not.apply:® To.achieve this-status.  the plant must be

brought. 0 at; 1east MODE:+3 within 6-hours:and to MODE 5

':;f . Withini36 hours. - The:allowed Completion Times are

i*ﬁ reasonables: based .on;operating. exper1ence to reach the
o required- p]ant canditions’ from:iful:ltpower: conditions in an
':a:orderly Wanner:and w1thout cha]teng1ng p]ant systems.

SURVETLLANCE
REQUIREMENTS

SR 3.6.5.1

Ver1fy1ng that conta1nment average air temperature is w1th1n
the LCO Timit:ensuressthat:containment operation remains -
within the Timit assumed for the containment analyses. In
order to determine. the: containment average air temperature,
an arithmetic average s calculated” using measurements taken

. at Tocations within the containment selected to provide a
‘representative sample of the overall containment atmosphere.

The 24 hour Frequency of this SR is considered acceptable
based on the observed slow rates of temperature increase
within containment as a result of environmental heat sources
(due to the large volume of containment). Furthermore, the
24 hour Frequency is considered adequate in view of other
indications available in the control room, including alarms,

to alert the operator to an abnormal containment temperature
condition.

(continued)
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Containment Air Temperature

B 3.6.5
BASES )
SURVETLLANCE SR_3.6.5.1 (continued)
REQUIREMENTS A
T PR A D The: Primary containment average ‘air: temperature s
s Pl determined by taking the arithmetical average of the
P :jtempetatures at any f1ve of the To11ow*ng locations:
o ‘e»a;’Nom1na1 E]evatlon 8b - 0' e. Nomvnal E]evatwon 145 - 0"
oo b Nom1ra1 Elevation 85'- 0".f.Nominal Elevation 188" - 0"
o c...Nominal Elevation 126.- 0" gq. Nom1na1 Etevation 188" - Q"
d: Nom1na1 E]evat1on 126" - 0"‘
REFERENCES . - -1. UFSAR Sect1on €. 2
2" UFSAR, Sectiof 9.4
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BASES

SURVEILLANCE
REQUIREMENTS

(continued)‘

SR_3.6.6.2 1fﬁ”-¢¢;yuna*f1:1§f§i?; ERTEE ERva

Verifying.that-the containment spray:header piping is full’
-of water to .the 113-ft-level minimizes:the time required to

fi11. thesheader. This ensures: that:spray flow will be
admitted to the containment atmosphere within the time frame

- assumed-in the containment-analysis:.:iThe analyses shows

that the header may-be filled with unborated water which
helps to reduce boron plate out dueto'evaporation. The
31 day Frequency is-based on the static nature of the fill

- header and the low probability of a significant degradation

of water level in the piping occurring between o
surveillances. The value ofi113 ft:4s anindicated wvalue
which accounts for instrument uncertainty.

"SR 3.6.6.3 -

Verifying that each containment spray pump's developed head
at the flow test point is greater than or equal to the
required developed head ensures that spray pump performance
has not degraded during the cycle. Flow and differential
pressure are normal tests of centrifugal pump performance
required by Section XI of the ASME Code (Ref. 6). Since the
containment spray pumps cannot be tested with flow through
the spray headers, they are tested on recirculation flow
(either full flow or miniflow as conditions permit). This
test is indicative of overall performance. Such inservice
inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating
abnormal performance. The Frequency of this SR is in
accordance with the Inservice Testing Program.

(continued)
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BASES

Containment Spray System
B 3.6.6

SURVETLLANCE ™
REQUIREMENTS

‘SR 13.6:6.4"and"SR-3.6.6.5 (continiied) .

“Theée SRs verify that each automat1c conta1nment spray valve
-actuates: to-its: correct position and that each containment
spray pump starts upon receipt of an actual or simulated
safety injection actuation 'sigrial, recirculatioh actuation
signal and containment spray actuation signal as applicable.
This Surveillance is not required for valves that are

- locked, sealed, or otherwise secured in the required

position under administrative controls. The 18 month
_Frequency is based on the need to perform these

- Surveillances under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillances were performed with.the reactor at power.
Operating experience has shown that these-components usually

- pass the Surveillances. when performed- at the 18 month

Frequency. Therefore;. the Frequency was concluded to be
acceptable from a re11ab111ty standpo1nt

The surveillance of conta:nment sump 1so1at1on valves is
a]so requ1red by SR “.b 3. 5 A s1ngle surveillance may be

.....

SR 3 6 6 6 N . s
Unobstructed f]ow headers and nozz]es are determined by
either flow; test1ng or.visual inspection.,

W1th the conta1nment spray 1n1et va]ves closed and the spray
header drained of any solution, low pressure air or smoke

- can-be blown-through test-connections. Performance of this
SR demonstrates that each spray nozzie is unobstructed.and .

. provides assurance. that, spray coverage ‘of.the containment
during an accident is ot degraded.” Due to the passive

- design of. the nozzle, .a test at 10 year intervals is
,cons{dered~adequate to detect :obstruction of the spray:
nozzles. . .

g f

_ (continued)
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CREFS
B3.7.11

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

P
N

The worﬁtucase stng]e act1ve fa11ure of & component of the
CREFS, assuming a-loss of-offsite’ power; does not: impair .,

.- the.ability of the.system to- perform itsdesign function.”
=The CREFS sattsftes Cr1ter1on 3fof'10 CFR 50.36 (c)(2)(ii).

LCO .

T .1.”.‘
TR L

;‘7 Two wndependent and redundant tra1ns of the CREFS are

required to:be. OPERABLE to ensure that at least one is

o ava1|ab1e assuming that a single failure disables the other

_train.” Total system failure could result in a control room

‘2 operator receiving a dose in‘excess:of 5 rem whole body or

its equ1va1ent in the:event: of a large rad1oact1ve release.

" The CREFS‘is considered OPERABLE when the individual

‘u’components necessary.to contro] roperator:exposure are
: OPERABLE .in both trains:.: A"CREFS tra1n 15 considered
As:OPERABLE when the assoc1ated o

a.‘ ‘Fan is OPERABLE

!...‘{,‘ ORI

'o’bff HEPK, f11ters and charcoa] adsorber are not excess1ve1y

“restricting flow, and are capable. of, performing their
filtration functions; and’

c.  Ductwork, valves, and dampers e OPERABLE and air
C1rcu1atton can be ma1nta1ned ..

In addttton the  contidl” room boundary muét be maintained,
1nc1ud1ng the integrity of the wal]s f]oors ceilings.
’ ductwork and access doors . b

APPLICABILITY * -

S In MODES 1 2 3 and 4 the CREFS must be OPERABLE to limit

operator exposure dur1ng and fo11ow1ng a DBA.

'f‘nIn MODES. 5 and. 6, the CREFS s requ1redxto cope with the

‘release: from .a-rupture of a waste: gas tank

Movement of spent fuel casks conta1n1ng 1rrad1ated fuel
assemblies is not within the sco e of the Applicability of
this technical specification. The movement of dry casks
containing irradiated fuel assemblies will be done with a
single-failure-proof handling system and with transport
equipment that would prevent any credible accident that
could result in a release of radioactivity.

During movement of irradiated fuel assemblies, the CREFS
must be OPERABLE to cope with the release from a fuel
handling accident.

(continued)
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BASES

CREFS
B 3.7.11

ACTIONS

Al G bene e e

; ;r%W %h-one; CREFS-train-inoperables action must be taken to
:~‘V.restore OPERABLE "status: within:7 days. ~in this Condition,

-~ the remaining OPERABLE CREFS .subsystem:is adequate to perform
control .roem-radiation protection function. However, the

overall reliability is reduced because a single failure in
the OPERABLE CREFS train could result in loss of CREFS
function. The 7 day Completion:Timé is based on the low

, probability of a DBA occurring during this time period, and

the abitity of the remaining tra1h to provide the required
papao111ty o

B 1.and B.2:

If the 1hoperab1e CREFS cannot be restored to OPERABLE status
within the required Comp]et1on Time.in MODE 1, 2, 3, or 4,
the unit must be placed in a MODE that minimizes the accident
risk. To achieve this status, the unit must be placed in at
least MODE 3 within 6 hours, and in MODE 5 within 36 hours.

. The allowed Complet1on T1mes are reasonable, based on
- ‘operating-experience; to reach ‘thie requ1red unit conditions
-7 from:fuil power cénditions’ in- an order]y manner and without
: ‘cha1‘eng1ng uh1t system9 ats

Cheat
“In MODE™5 ©F 6. if Required Action A.1 Cannot be completed

within the required Compietion Time, the OPERABLE. CREFS train
must be immediately placed in the-emergency mode of operation

.. (e, fan tunning,. valves/dampers, aligned to the post-CREFAS
. mode ;| etc Th1s ‘action .ensurés that .the remaining train is
,JjOPERABLE that no failures preventirg automat1c actuation
¢ -will-occur, *énd that’ anv .active failure.will be readily
- détected: .

D.1 and D.2 _ s
Dur1ng movement of 1rrad1ated fue] assemb]1es if required

'““‘Act1on A.1 cannot be completed.within :the requ1red Completion
" Time, the OPERABLE CREFS train .must.be 1mmed1ate1y placed in

the emergency mode of operat1on (i.e., fan running,
valves/dampers aligned to the post- CREFAS mode, etc.) or
movement of irradiated fuel assemblies must be suspended

. 1mmed1ate}y The f1rst act1on ensures that the remaining

,,,,,,

: "-be read11/ detected If the 5ystem is not p]aced in the
b emergercy mode of operat1or th1s actwon requ1res suspension

_ Lcontinued) .
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CREES
B 3.7.11

BASES

ACTIONS D.1 and D.2 (¢BRtinued) RO AR

_of the movement of" Frradiated’ er1 assemblies in order to
"minimizeithe risk of jarrelease” éf radioactivity that might
‘require-the’ actuation of CREFST This” does not preclude the
movement of fue] to a Safe p051t1on T

E 1 and E. 2

When in’ MODES 5 and 6, or dur1ng movement of irradiated fuel

- assemblies with two CREFS trains inoperable, action must be
taken immediately to suspend activities that could result in a
release of radioactivity that might enter the control room.
~This places, the unit in a condition that minimizes the accident

risk. This does not’ prec]ude the movement of fuel to a safe
p051t1on i . _ . e

D Fl iif",' ’ - “ . o ' .“:', lj ;:‘v " _'" A

If both CREFS tra1ns are 1noperab1e ine MODE 1, 2, 3, or 4,

.. the ‘CREES. may not be- -capable- of, perform1ng the intended
“function and the untt*ts in. a'cond1t1on -outside the accident
analyses. Therefore. LCO 3 0.3 must be entered immediately.

T

e fiitirard
3

SURVEILLANCE SR 3 7 11 1 ; A ,
REOUIREMENTS S ' ~

- Standby systems shou]d be checked per10d1ca11y to ensure that
they: functton property Slnce the: .environment and normal
operating: cond1t1ons on: thts system are not severe, testing

each train once every month prov1des an adequate check on
this system.

Month]y operations for > 15 mwnutes to demonstrate the

- function of ‘the systemis’ requ1red ‘The''31 day Frequency is
““based on'the known reltab111ty of the equ1pment and the two
tra1n redundancy ava11ab1e . _ ‘

SR 3 7 a1. 2

Th1S SR verwftes that the requ1red CRFFS testtng is performed

’ ~1n accordance with -the Ventilation Filter Testing Program
(VFTP) The CREFS ft]ter tests are:in accordance with
Regu]atory Guide 1.52.. (Ref 3)..» The VFTP.includes testing
“HEPA filter performance, charcoal adsorber efficiency,

(continued) -

P n
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BASES

CREFS
B 3.7.11

SURVEILLANCE

SR 3 7 11 2 (Cont1nued)
REQUIREMENTS  ». .+ s E—
m1n1mum sy%tem f]ow rate and the phy 1ca1 properties of the

"'SR 3.7.11.3

“SR 3 7 11 4

SR

activated charcoa1 (general use and following specific

“. operations).” Specific test: frequenc1es and additional

1nformat10n are duscassed 1n deta11 in the VFTP.

J “

This SR ver1f1es each CREFS tra1n starts and operates on an
actual or simulated actuatwon signal. . This includes

véerification that the system is automat1ca]1y placed into a
~ . filtration mode of operation with flow through the HEPA-
“filters and charcoal adsorber banks. The Frequency of

18 months is conswstent w1th that spec1f1ed in Reference 3.

i
i

% "u““ ‘ o N :

Fhwg SR verwfwes the nntegr1ty of: +he tontro1 room enclosure

: T'and the assumied inleakage rat tes of” potent1a]1y contaminated
"+ afr! ~The control rdoen positive pressure’ with respect to
» fpoteht1a11y contaminated adjacent aréas;: iis periodically
S Lestea to verwfy proper “function of the CREFS. During
P pperation’ thel CREFST ise -destgned to pressurize the control
Ciclroom 2 D 155 lnches water gauge positive pressure with

respect to adjacent areas in order to prevent unfiltered
inleakage. The CREFS 1is designed.to maintain this positive
pressure with one train at a ventilation flow rate of
<1000. cfm. The ventilation flowrate is the outside makeup

*i ~air flowrate. - The Frequericy of 118 'months on a STAGGERED TEST
U BASIS s “consistent with the gu1dance provwded in NUREG-0800,
. '“gbett1on 6. 4 (Ref. 4) .

f / o

REFERENCES -

~'5I;:F:UFSAR Sect1on 6. 4
2

LOVIOr AW o

- UFSAR. Chapter 15..
"1Regu1atory Guide 1. 5 (Rev 2)

" 'NUREG-0800. Section 6.4, Rev. 2. Ju1y 1981.
“f71UFoAR aect1on 9: 4 o
;;,<LFSAQ Sect1on 2 2

o

PALO VERDE UNITS 1.2.3  B3.7.11-6  REVISION 10




BASES

B R R Y
e

PR

AC Sources — Operating
B3.8.1

ACTIONS

WVB 2 (contlnued)

QZB 3 1 and B 3 2

N T 2L R B T R
* 5 - n' . B ’
R B .. 'y .

allowing time for restorat1on betore subJecttng the it as
trans1ents assoc1ated w1th shutddwn

i :';In this- Eond1t1on the remawntng OPERABLE DG and offsite
- circuits are-adequate. toi Supply:electrical power to the
onsite Class 1E Distribution System. Thus, on a component

basis, single failure protection for the requtred feature's
function may have been lost; however, -furction has not been
lost...The .4 hour- Complet1on Time takes into account the

OPERABILITY of . thle ‘redundant counterpart to the inoperable

v required feature:” Additionally,. the 4 hour Completion Time
‘. takes into account the capacity and capability of the

. -rémaining AC sources,'a reasorable time for repairs, and the
"1ow probab111ty ‘ofa DBA occurring dur1ng this period.

If a DG has been dec]ared inoperable and Condition B has
been entered, and during that inoperability a new problem
with the inoperable DG is discovered. a“separate entry into

- «-~Condition-B is;not;required for-theinew- DG problem.
‘;;Therefore ‘the; Pequ1red Actjons . of Condition B would not

. ..apply-to the. .new: G problem.. The new DG .problem must be
.. -entered-: irito- .the: correct}ve actwon program and corrective
. sactions specwf1eda1n aceerdance, with. the:-corrective action
L - -program. : Transportab111ty myst be addressed in a timely

_a,.amanner in, accordance Wi

e;correcttve actwon program.

:L“Requ1red ACthﬂ B 3. 1 prov1des an a]]owance to avoid
- .unnecessary test1ng ‘of OPERABLE DG A9t can be determined

that the cause of the 1noperab1e DG. does not exist on the
OPERABLE DG, SR 3.8.1.2 doet not have to be performed. If
the cause of Jnoperability exists on_the other DG. the other
DG would be declared inoperable upon discovery and Condwtion
E of LCO 3.8.1 would be.entered.-, -Once the failure is-.
repaired, the common cause fa11ure no longer exists’ and
Required Action B.3.1 is.satisfied.’ If the cause of the
initial inoperable DG cannot be confwrmed not to exist on the
remaining DG, performance of SR '3:8/1.2 suffices to provide

- assurance of continued.OPERABILITY; of that DG.

In the event the inoperahle DG js:restored to OPERABLE
status prior to completing either B.3.1 or B.3.2, the
plant corrective actionsprogram will continue to evaluate
the common cause possibility. This continued evaluation,

- however;=1s-ng-longer under: the=24-hour-constraint-imposed-:

while in Condition B. ‘
(continued)
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BASES

AC Sources - Operating
B 3.8.1

ACTIONS

B.3.1 and B.3.2 (continued) «-="" " .

-+ -AcCording -to Generic Letter -84-15 (Ref 7). 24 hours is
i . reasonable”to confirm that the OPERABLE DG(s) is not
‘:affected by the same prob]em as- the 1noperab1e DG.

B B.4

o In Cond1t1on B, the rema1n1ng OPERABLE DG and offsite

circuits are ‘adequate to supply electrical power to the
onsite Class 1E Distribution System. The 10 day Completion

- Time takes into-account the’ capacity and capability of the

remaining AC sources, a reasonable time for repairs, and the

-1ow probab111ty of a DBA occurring durwng this period.

When ut111z1ng an extended DG Comp]et1on Time (a Completion
Time greater than 72.hours’ and less than or equal to 10

~days), the compensatory measures 1isted below shall be

implemented. For planned maintenance utilizing an extended

- Completion Time. the-compensatory measures shall be
« impltemented-.prior.to eiitering .Condition B. For an unplanned

entry into an extended Completion.Time. the compensatory

- measures sha]] be 1mp1emented wnthout delay

1';,;1,§'The redundant & “(glong withall of its required

- Systems’; subsystems ‘trains; components, and devices)

| ‘;f “will be verified "GPERABLE (as required by TS) and no

- discretionary maintenarice activities will be scheduled
on the Pedundant (OPERABLE) DG’

L2 No d1scret|onary ‘mainténance activities will be

-~ scheduled on the station b]ackout generators (SBOGs) .

3. No discretionary maintenance act1v1t1es will be

~ .scheduled-on the. startup transformers:

4 Noo dwscret1onary maintenance ‘activities will be

‘’scheduled in- the APS switchyard or ‘the'unit's 13.8 kV
power supply 1ines and transformers which could cause a
line outage or challenge' offsite ‘power availability to

.. the unit utilizing the extended DG Completion Time.

o _San A]] act1v1ty 1nc1ud1ng access in the Salt River

- Project . (SRP)switchyard shall-be-closely monitored and
-, controlled.-Discretionary maintenarce within the
~ . switchyard-that could challenge cffsite power sugp
availability will be evaluated:in-accordance with 10 CFR
50.65¢a) (4); and managed on a graded approach according
to-risk swgn1f1cance :

: 6."'The SBObs will rot be used for non safety functions

" (i.e.- power-peaking to thé grid).
(continued)
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BASES -

SRR

Ty o AC Sources - Operating
‘ B 3.8.1

. ACTIONS

B.4 (continued)y o -+ o o

-~ 7. Weather. conditions will be. aasessed -prior to removing a

: DG “from- service. dur1ng p]anned ma1ntenance activities.
- .Additionally, DG outages. will¥not-be scheduled when
“Severe ‘weather conditions and/or unstable gr1d
conditions are predicted or present.

8. A1l maintenance activities associated with the unit that
“is utilizing ‘the extended DG ‘Completion Time will be
.;assessed and- managed per 10 CFR:50.65 (Maintenance Rule).

9. The functwona11ty of the SBOGs will be verified by
©ensuring that the monthly start test has been
_successfully completed within-the previous four weeks
“before enter1ng the extended DG Comp]et1on Time.

: 1Q. The OPERABILITY of the steam driven auxiliary feedwater

© pump -wil) be verified before enter1ng .the extended DG
\'T_Complet1on T1me

.r;; =ilifThe system’ d1spatcher w1]1 be contacted once per day and

. informed of- the DG status along w1th the power needs of
. the. facwl1ty i

12 Should a'severe’ weather warn1ng “be' 1ssued for the Tocal
.. area ‘that could affect the switchyard or the offsite
~.power _supply dur1ng the exterided DG Completion Time, an
. operator wil) be' ava11ab1e Jocally at the SBOG should
| .local .operation,. of the 'SBOG be. requwred as a result of
on- s1te weather re]ated damage

. 13. No d1scret10nary maintenance w111.be allowed on the main

- and it aux111ary transformers ‘associated with the
“un1t

L Lt
i e |

If one or: more of the above compensatory measures is not met

- while in the.extended completion.time.. the corrective action
. program shall.be éntered, .the risk managed in accordance
‘with the Maintenarce Ru1e and. the compensatory measure(s)
"restored w1thout de]ay T L

The second Completwon T1me for Requwred Action B.4
. establishes a‘limit on' the. maximum-time allowed for any
-+ combination :of requ1red AC- _power- sources to be inoperable
+o-during any single’ cont1guous ‘occurrence of failing to meet
I, the €O, "If Condition B is:entered while, for instance, an
“offsite circuit.is inoperable: and that:circuit is
" subsequently réturned OPERABLE: the LCO may already have

been not met for upito:72 hours (3 days). This could lead

- -to a total of:13 days, since initial.failure to meet the

LCO, to restore the DG. At th1s time, _an offsite circuit
(cont1nued)
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AC Sources - Operating

B3.8.1

BASES

ACTIONS B.4 (continued) S
footooo 0y o oocouldtagainyhbecome inoperable,. the! DG restored OPERABLE, and
; -~ 0 an-additiorial. 22 +hours - (for a.total:of.16 'days) allowed
prior. to complete resteration of the LCO: .The 13 day
Completion Time -provides a limit on time allowed in a
.. +specified. condition -after discovery of failure to meet the
i LCO. This. 1imit is considered reasonable for situations in
which Conditions A and B are entered concurrently. The
"AND" connector. between the 10 day and 13 day Completion
. Times means- that both Completion Times apply simultaneously,
and the more restr1ct1ve Completion Time must be met.

_As in Requ1red Action B. 2 the Comp1et1on Time allows for an
“exception to the norma1 “time zero” for beginning the
a]]owed t1me ‘clock.”. This will result in establishing the
.. "time zero" at the time that the LCO was initially not met.
... instead of at.the time Cond1t1on B was entered

o catndcel L

Requ1red Action C 1. wh1ch app11es when two offs1te circuits
, are inopéerable,is" 1ntended to-provide assurance that an
' eventwith a“coincident single failure will not result in a
complete Toss of redunidant<required-safety functions. The
Comp]etion Time for this failure of redundant required
“features "1§ reducéd 'td-12 hours “from that allowed for one
train without effsite -pawer’ (Required-Action A.2). The
rat1ona1e for the reduction to-12 hours is that Regulatory
Guide 1.93 (Ref. 6) allows a Completion Time of 24 hours for
two required offsite circuits inoperable, based upon the
assumpt1on that two’ complé¢te: safety trains are OPERABLE.
When @’ concurrent redundant required feature failure exists,
.1 ithis assumption is hot the case; and a shorter Completion
“: Time. of 12 hours is appropriate.”: These features are powered
“from:redundant AC safety trains. ' These features require
- Class ‘1E power ‘from PBA-SO3 ‘or PBB-S04 ESF buses to be
OPERABLE and. are “identical to those ‘specified in ACTION
v T A 20 Mode app11eab1]1ty 1s as spec1f1ed in each appropriate
‘ TS sec+1on )

The Comp]et1on T1me for Requ1red Act1on C 1 s intended to
- allow the operator.time. to evaluate and repair any
T 'd1scovered inoperabilities. - This Completion Time also
- allows for an .exception to: the: norma] “time-zero” for
" beg1nn1ng the allowed outage time “"clock.” --In this Required
. gcggon the Comp1et10n T1me on]y beg1ns on- dzscovery that
0 , .

a. All requwred offs1te c1rcu1ts are 1noperab1e and
b. A required feature is inoperable.

. (continued) _
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BASES

PSR

AC Sources — QOperating
B 3.8.1

ACTIONS

'a} :QThe conf1guratao F

.gMCond1t1on A

C.1 and C.2 (continved) : ‘

- If-at-any Lime: during the. ex1stence of2 Cond1t1on C (two offs1te
circuits® inoperable) and:-a.required; feature becomes inoperabie,
- this Comp]etwon T1me beg1ns to be tracked

M I

:aAccordwng to Regu]atory Guwde 1. 93 (Ref 6) operatwon may
*. continue in Condition £ for-a period that should not exceed 24

hours. This level: of degradation means: that :the offsite
electrical power system does not have ‘the capability to effect
a safe shutdown and to mitigate the effects of an accident;
however, the onsite AC sources have not.been degraded. This
level of degradation generally corresponds to a total loss of

d"‘the 1mmed1ate1y accesswb]e offswte power. sources.

jBecause of ‘the normally h1gh ava11abﬁ11ty of the offsite

sources., this level of degradation may - .appear to be more severe

‘than other combinations of two AC sources irioperable that

involve one or more DGs inoperable. However, two factors tend
to decrease the sever1ty of this 1eve] of- degradat1on

..‘_. ~ I .

: 'gthe redundant AC electr1ca1 power
- system. that: rema1nsnava11ab1e is-not- susceptwb]e to a
;awng1e bus.or‘swatch1ng fa11ure and

'i_;;qo;f'The twme requwned(to detect and restore:an unavailable

offsite: power'sourcef1s .general ly -much- Tess than that
. required: to detect -and restore an! unavaw]ab1e onsite
-’AC sourcer; - : By

"'W1th both of the requwred offs1te c1rcu1ts.1noperab1e

suff1c1ent pnsite. AC.sources are. available :to.maintain the unit

1? an a safe shutdown condwtwon in the.event ofia DBA or
-~ transient. v In fact:.a- swmu]taneous Joss of offsite AC sources,

a LOCA,. and a worst- case’ s1ng1e failure-were,postulated as a

“part of the design basis in.the safety analysis. Thus. the 24

hour- Completion Time prov1des a. period: of time to effect

" restoration.of one of the offswte circuits ‘commensurate with

the importance of maintaining an AC e1ectr1ca1 power system
capab]e of meetwng wts deswgn crwterwa

J'Accord1ng to Regu]atory Gu1de A 93 (Ref 6) w1th the available
+ - offsite ‘AC sources,. two less than’ requ1red by the LCO,
. operation may «continue for 24 hours. " If two offsite sources
S7are restored within. 24 hours unrestr1cted operat1on may
. contifwei: If only one offsite-source is “restored within 24

hours, power operatwon contwnues in accordance with

A ! " Vo T
(; o DN

(continued)
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AC Sources — Operating
B 3.8.1

BASES

ACTIONS C.1 and C.2 (continled) "+ “r w b7 - o . o

v = Cond it o € app]wes only  when the OffS]Le ‘circuits are
YT T8 gngvailable! to commence automatic 10ad sequenc1ng in the
Lo LT event of e, design basis’ accident (DBA).-: In cases where the
P eI T offsite” c1rbu1ts are-available’ for: sequencing, but a DBA
ol could cause actuation’ of the Deg.aded Vo]tage Relays.,
Condition G app11es T

-D 1'and D.2°

Pursuant to LCO 3. 0 6 the Dwstr1but1on System ACTIONS would
not be entered-even if a11 AC sources to it were inoperable
resulting in de-energization. Therefore, the Required
Actions of Condition D are modified by a Note to indicate
that when Condition D”is entered with no AC source to a
tra1n the Conditions and:Required Actions for LCO 3.8.9,
"Distribution Systems - QOperating.” must be immediately
.+, entered. This.allows Condition D-to provide requirements
- for: the 1oss of one offsite circuit.and one DG without
" regard to.whether a train is de-energized. LCO 3.8.9
V;?provwdes the, approp«1atb resfcht1ons for a de-energized
train: P : SARENRIN T S :

: L;;Aﬁcordlng te? Qegulatory*bu1de 1.93(Ref. 6). operation may
i f&gnkWnuﬂ i “Condi tit f*or a per1od that should not exceed
MY ours e e .

> inILond1t10n D,c 1nd1v1dua1 redundancy is lost in both the
Soffsite” e1ertr1Lal power system and- the onsite AC electrical

power system.- ' Since’ power system-redundancy is provided by
two diverse_sources of power, however, the reliability of

.. the power. systems in this Cond1t1on may appear higher than
« .-that in. CDHdItTOn C (loss of both required offsite
©Toecircuits) . This difference- in‘reliability is offset by the

r=susrept1b111ty of this”power system configuration to a
- single'bus’or switching-failure. The 12 hour Completion
i Time takes into account the tapacity and capab111ty of the
7 Femaining: AC. sources,: a réasonable time:for repairs, and the
Tow probability: of ‘a DBA-dccurring during this period.

_ (continued)
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BASES

AC Sources — Operating
B 3.8.1

SURVEILLANCE

REQUIREMENTS

:should- be ma1nta1ned as c]ose as’ practacab]e to 0.89 while

still” ma1nta1n1ng acceptab]e vo]tage|11m1ts on the emergency

© busses In.other c1rcumstance§ the grid ~voltage may be

such’ that the, DG excitation. levels needed to obtain a power

. factor of.0.89 may not.cause unacceptab1e voltages on the

emergency busses, but the excitation: levels are in excess of
those recommended for the DG. In such cases, the power
factor shall be maintained as close as- pract1cab1e to 0.89
without exceed1ng DG exc1tat1on Timits.

, The fo11ow1ng compensatory measures shald be implemented
. prior. to ‘the performance- of this SR in MODE 1or?2:

f”.ivha., Weather cond1t1ons w111 be assessed and the SR will not

be scheduled when severe weather conditions and/or
unstable. grid cond1t1ons are, predicted or present.

' “~bt”{No d1scre+1onary ma1ntenance activities will be

t scheduled in.the APS’ switchyard or the unit's 13.8 kV
ST pOWer supp]y lines and transformers which could cause a
. . 1ine outage ©or ¢hallenge-offsite” power availability to
the unit performing this SR. :

c. All activity:,including-access;-igthe,Salt River

=Project. (SRP) SW1tchyard shall b cﬂese1y monitored and
controlled. D1scret1onary maintenance: within the
switchyard that could challenge offsite power supply
~availability will: be-evaluated: in-accordance with
10 CFR 50.65(a)(4) and managed: on; a: graded approach
accord1ng to° risk, 51gn1f1cance T

i Th1s SR mus+ be performed at a 1agg1ng power factor of

<.0.89 at least once every-36; months for each DG. The first
performanceof: this- SR at-a 1agg1ng power: factor of < 0.89

. .shall-be within 36 months . plus the: 9-month allowance of
. SR 3.0.2, from.the date of. 1mplementat1on of the Technical
. Spec1f1ca+1on amendment that is addwng the power factor

testing: requirement to th1s SR (Amendment No. 167.

o - implemented, on August.29,.2007);,

SR_3.8.1.11

As required by Regulatory Guide 1.9 (Ref. 3),

paragraph 2.2.4, this Surveillance demonstrates the as
designed operation of the standby power sources during 10ss
of the offsite source. This test verifies all actions
encountered from the Toss of offsite power, including

(cont1nued)

PALO VERDE-UNITS 1,2,3 B.3.8.1-33 i...7 &7y REVISION: 48




BASES

AC Sources - Operating
B3.8.1

SURVETLLANCE

REQUIREMENTS .

o component

SR_3.8.1.11 (contirved)

;shedd1ng of Lhe nonessentna] 1oads and energ1zat1on of the
~“emergency’ blses’ and respective Joads from the DG. It

further demonstrates the. capab1]1ty of the DG to

,'automatlca11y aeh1eve the "equ1red vo1tage and frequency
‘ w1th1n the spec1f1ed L1me A ,

The 0G auto start time: of 10 SECOHdb 95 der1ved from

 _requirements of the accident analysis. The Surveillance

should be continued for a minimum of 5 minutes in order to
demonstrate that all startlng trans1ents have decayed and

v "stab111ty has been ach1eved

- “The requirement to verify the. connect1on and power supply of
.. permanent and auto-connected emergency Toads is intended to
. satisfactorily show the re1at1onsh1p of ‘these loads to the

. DG loading Togic. In certaln circumstances, many of these

loads’ cannot ‘actually be' connécted or 1oaded without undue

;nardsh1p or potential’ for‘undesired operation. For
“instance, Emergency’ Core Cuo]lng Systems (ECCS) 1injection
“ valves, are riot desired to be stroked open’ high pressure
‘ 1nJect1on “systems’ are not’ capable of being operated at full
-~ fTow.: or- shutdown coo11nq (SDC) ;systems performing a decay
A‘n‘_“heat remova1 funct1on are not ‘desired to be realigned to the
“ “ECCS mode “Of ‘Operdtion
-~ conrection”ahd ‘Toading 0
' 'shows the capab111ty of; the DG syotem to perform these
F_”gTunctwons i's”acceptable.’” This’ testing may include any
. series Of sequefitial, over1app1ng or total steps so that
" the’ entire.connection and'-lodding ‘Sequence is verified to

In lieu of. actual demonstration of
~ Toads, testing that adequately

the extent pos<1oTe ersur1no power 15 available to the

S

‘The Frequency of 18 month¢ Ase cons1stent with the
‘recommendations-of Regulatory Guide 1.9 (Ref. 3), takes into
‘consideration unit conditions required to perform the

Surveillance, and is intended to be consistent with expected
fuel cycle lengths.

This SR is modified by four Notes The reason for Note 1 is

" to minimize wear and tear ‘or ‘the-DGs «during testing. The
“reason for-Note:2 s that performing -the Surveillance would
' ‘remové a required offsite circuit from service, perturb the
- electrical distribution system,:and challenge safety

systems. Tnis restriction‘from normally performing the

{continued)
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BASES

AC Sources - Operating
B 3.8.1

SURVETLLANCE
REQUIREMENTS

~surveillance in MODE 1,. 2 3 anq 4 Js. further amp11f1ed‘to :
o alTow port1ons of ‘the surve1]]ance 1o he performed for the
.~purpose of reestab11sh1ng OPERABILITY'(e g., post work
"~ testing. fo11ow1ng correct1ve mawntenance, correct1ve
“modification, deficient or. “fncomplete surveillance testing.

\,;.va1ues for' the:
. are =z 4000 and £ 43772 N0
. the steady state daesel generator frequency 1imits are =
- 59.7 and =60.7, hertz. The.. Andicated. steady state diesel

SR 3 8 1 11 (contlnued)

5\4

and other unanticipated OPERABILITY concerns) provided an

,.assessment determines plant safety is maintained or
. enhanced. This assessment shall, as a minimum, consider the
 potential outcomes and transients associated with the failed

partial surveillance, a successful partial surveillance, and
a perturbation of the offsite or onsite system within they
are tied together or operated independently for the partial

. surveillance; as well as the operator .procedures available
';to cope with’ these outcomes. These $hall, be measured

‘against the avo1ded risk of. a pTant. shutdown and startup to

" determine that p1ant safety is maintained or enhanced when
Si portioris of ‘the surveillance ‘are performed in MODE 1, 2, 3,
S lon 4., Risk 1ns1ghts or. deterministic, ‘methods may be used
.~ for, th1s assessment‘ Note 3 states that momentary voltage

»" ~and frequencyttrahsaents induced by 16ad ‘changes. do not
o 1nva11date this test.” Note 4 states. that..the steady state
. voltage and frequehcy 11m1ts ”re anaTyzed va]ues and have

not been adJusteg for 1nstrument accuracy.. The analyzed
Steady-state d1ese1 .generator voltage Timits
s.and. the arialyzed values for

generator vo]tage and’ frequency Jimits, Using the panel

" " mounted’ d1ese1 geherator 1nstrumentat1on and adjusted for
' 1nstrument error,. are = 4080 and = 4300 vo1ts (Ref. 12), and

2 59.9 and ‘= 6075 hertz (Ref. 13) respectwvely If d1gwta1
Maintenance and Testing Equipment (M&TE) 7S used instead of
the .panel mounted diesel generator.instrumentation, the

&1nstrument error.may be: reduced...increasing the range for
z_the 1nd1cated steady state vo1tage and frequency Timits.

. P ) - .
! PRSI

SR 3.8.1.12

, :«Th1s Surve111ance demonstrates that the DG automat1ca11y
..starts .and-achieves the required voltage and frequency
.+ within the: spec1f1ed time (10 .seconds ). from the design basis
L-facq1dent (LOCA) ‘signal, .and subsequently -achieves steady
% -state required -voltage-and frequency.-ranges, and operates

for = 5 minutes. The 5 minute period prov1des sufficient
time to demonstrate stability. SR 3.8.1.12.d and

(continued)
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BASES

AC Sources — Operating
- B 3.8.1

SURVEILLANCE

REQUIREMENTS ...

ST

SR_3.8.1.12 (continued) " il

'SR 3 8 1! 1z e ensure that permanent]y connected ]oads and

' auto- conrected ‘emergency; Toads (auto-connected through the

.. automatic:load sequencer) are energized from the offsite

o etectrtcat _power system on an ESF s1gnd1 without loss of
‘~ofts1te power ' o - . .

. The requ1rement to vertfy the “connection of permanent and

' auto-connected emergency loads is intended to satisfactorily
- show..the.relationship of these loads to the offsite circuit

~ Tloading logic.. In certain circumstances, many of these

loads cannot actua]]y be connected or Joaded without undue
hardship or potential for undesired operation. For
instance, ECCS injection valves are not desired to be
stroked open, high.pressure injection systems are not

'nA capeble of being operated at full flow, .or SDC systems

performing a.decay heat removal funct1on are not desired to
be realigned to the ECCS modé of operation. In lieu of

. actual demonstration of connection and loading of loads,
:testtng that adequately shows the: capab1]1ty of the offsite

- Cireuit .system to- perfo m these functions is acceptable.

- This+testing-may-include-any:series of: sequential,
over]apptng “OP +Otdl»SL9pStSO that, the entire connection

o ﬁ;and loading: sequence isnverified-tosthe extent possible
e ensuring. power uS ava*]ab1e to the component

1.,..,* ER ‘,

The Frequency of 18 months takes 1nto consideration unit

- ./ conditions required: to:perform. the: Surveillance and is
.+« intended tosbe consistent with'the expected fuel cycle
v nolengths: 7Operating experience has “shown that these

components usuaily pass ‘the’iSR :when. performed at the
18 month Frequéncy.-. Therefore. the: Frequency was

‘istconc1uded to be acceptab]e from a re11ab111ty standpoint.

(™

T eI - -(continued)-
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AC Sources - Operating
B 3.8.1

SURVEILLANCE

REQUIREMENTS

. loads represent the 1nduct1ye 10a¢1ngfthat ‘the DG wou]d
" ‘experienceto the extent., pract1céb1e .and. is consistent with
. the intent. of Regu1atory Guide 1" 9 (Ref '3). Administrative

SR 3 8 1 14 (contlnued) SR R

1imits have:-been placed. upoy. the €1gss lE 4160 V buses due

©to hwgn voltage concerns. As’a result, power factors |

deviating much from unity are current]y not possible when
the DG runs parallel to the grid while.the plant is

“.shutdown. To the extent pract1cab1e VARs will be provided
by the DG during this SR. The:load band.is provided to

avoid routine overloading of the DG. Routine overloading

~ may result in more frequent teardown- inspections in
accordance .with vendor, recomméndations: in order to maintain
DG OPFRABILITY . s

 The fo]]owxng ‘compensatory measures sha11 be 1mp1emented
~prior to the performance of this SR. 1n MODE 1 or 2 with the
- DG connected tor an offs1te c1rcu1t .

.-”a;5 Weather cond1t1ons w111 be assessed and the SR will not

‘be'istheduled-when: severe’ weather” ‘conditions and/or
" un$table*grid conditions aré-predicted or present.

“« b, .No. dwscretwonary maintenance': activities will be

scheduled §n:the:APS™ switchyard or: the unit’s 13.8 kV

© ¢ power supply:lines and:-transforfers which could cause a
~line outage or:ichalteéngé oFfsitepower ava11ab111ty to
the un1t perform1ng th1s SR

"c.,5A11 act.vaty 1nc1ud1ng access ihfthé:5a1t River

‘Project (SRP) switchyard shall be ‘closely monitored and
+ . controlled. Discretionary-mainteriance’within the

., switchyara- that could cha]]engetoffswte power supply

-avaijability*will be evaluated in accordance with

) -10.CFR:50.65(a)(4) :and managed:-on :a graded approach

according to risk significance.

The 18 month Frequency is consistent with the

recommendations of Regulatory Guide 1.9 (Ref. 3),

paragraph 2.2.9, takes into consideration unit conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

(continued)
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BASES

AC Sources — Operating
B 3.8.1

SURVEILLANCE
REQUIREMENTS

SR_3.8.1.14 (continued)

This Surveillance is modified by four Notes. Note 1 states4
_that momentary. variations due to.changing bus loads do not

. 1nval1ddte the test ‘Note 2 ensures that the DG is tested

under “16ad . cond1t1ons that are as c]ose to design basis

R cond1t1ons as. possible.” When synchronized with offsite

., power, test1ng should be performed at a lagging power factor
of £0.89. This power factor is representative of the

. actual inductive Toading a DG would see under design basis
.. accident conditions.  This power factor should be able to be

achieved when ‘performing this SR at.power and synchronized
with offsite power by transferririg house loads from the
auxiliary transformer to the startup transformer in order to
Tower the Class 1E ‘bus voltage. Under certain conditions,
however, Note 2 allows the surveillance to be conducted at a
power factor. other than < 0.89.  These. conditions occur when
grid voltage is ‘high, and the additional field excitation
needed to get  the power factor to < 0.89 results in voltages
on the emergency busses that are too high. This would occur
when performing this SR while shutdown,. and the loads on the
startup transformer are too Tight:to- lower the voltage
sufficiently to ach1eve a 0.89 power factor. Under these
‘conditions’,. the power’ Ffactor.'should be maintained as close
35 practlcab1e 100 89 while still'maintaining acceptable
vo]tage Timits: or “the! emeroerey “busses. In other
“circumstances,” the grid Voltage may be such that the DG
-excitation |eve1s heeded'-to obtain a power factor of 0.89
de Mot ‘cduse -unacceptable voltages-on-the emergency busses,
Cbut the‘exc1tat1on Tevelsare  in excess of ‘those recommended
“for the DG.: 1n such ¢dses’ the power: factor shall be

" maintained ‘as’ L}osela< prJLt1cable 10" 0:89 without exceeding
DG -excitation Timits. The provisions: for prelubricating and
warmap, “discussed in’ SR 1. 8.1.2° and for gradual loading,
-discussed in SR 3. 8 1 3 are appllcab1e to this SR (Note 3

and Note 43'dw

ThlS SR most be performed at 2 ]aggqng power factor of :
<.0.89 at least:once every -36 months for each DG. The first
. performance of this. SR ata:lagging power factor of < (.89

-~/ shall be within 36 months, plus the 9-month allowance of
s8R 3.0.2, from the :date of implementation.of the Technical

Specification amendment that is .adding.the power factor
testing requirement of this SR. (Amendment No. 167,
implemented on August 29, 2007)

- (continued)
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" Diesel Fuel 0i1. Lube 0i1. and Startin

g Air
B 3.8.3
BASES
SURVEILLANCE SR 3.8.3.4 oy i) Bosah
REQUIREMENTS | | | -
(continued) g L

}Thws Surve111ance ensures tha W
ref111 compressor, sufficient B start ‘capacity for each DG
s available. The system deé1gn requ1rements provide for a

”;L;SR 3.8.3.5. ”}j”;;ﬁ

thout the aid of the

minimum ‘of f1ve enging start cycles without recharging. A
start cyc1e is defined by the'DG" yendor but usually is
measured ir terms of time (seconds or. crankwng) or engine
cranking speed.. ‘The pressure specified in this SR is
intended to.reflect the 1owest value at which the DG can be

' considered OPERABLE.

The 31 day Frequency takes into- account ‘the capacity,
., . capability, redundancy..and- d1vers1ty of.the AC sources and
.. ‘other indications ava1]ab1e in the, control room, including
..« alarms, to alert the operator to: below norma] air start
."[;pressure S v S _

-r‘z’ LT L Tea

_'M1crob1o1og1ca1 fou¥1ng:1s a maJor»cause ‘6f fuel oil

degradation.. There ane -numerous - bacter1a that can grow in

. fuel 0il. and. cause fou11ngl but vl must have a water

env1ronment i order: tp. survive ".Removat-of water from the

~§:lfue1 011 storage. tanks. oncé every. 92 .days. eliminates the
-~ necessary-environment: . for-. bacterial -survival. This is the
. “most- effective.means off controlling: ‘microbiological fouling.

In.addition . it eliminates the potential.for water
entrainment in-the -fuel oil -during DG-operation. Water may

.. come- from]any of severa1 SOUrees 1nc1ud1ng condensation,
ground water, rain water. contam1nated fuel oil, and

from breakdown .of- the fuel. o¥l by bacteria. Frequent
checking for and removal of accumulated:water minimizes
fouling and provides data regarding the watertight integrity
of-the- fuel: 0ili;system.- The SurveilTlance Frequencies are

~ .established by Regulatory Guide 1:137(Ref. 10). This SR is
- ... for.preventive maintenance. The preserice of water does

not necessarily represent ‘failure af this- SR provided the

+ . accumulated water s removed dur1ng the performance of this
‘~‘gSurve111ance oA T :

(continued)
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BASES

Diesel Fuel 0it1. Lube 0il, and Starting Air
B 3.8.3

REFERENCES

FSAR, Section 9:5.4.2" f* RN - !

ﬁ;;Regu1atory Gu1de 1 137.. |

'ﬂ:;ANSI k195 1976 Append1x B

L FSAR, Chapter 6. .
“FSAR, Chapter 5.0

ASTM Standards: D4057 81: D975-07b;
D976-91; D4737-90; D1796- 83 >
D2276-89, Method A.

" ASTM Standards, D975, Table'l.
© ASME, BoiTer and ﬁresshré'Ve$Se1‘Code, Section XI.

-"Emergency Diesel-Generator -and- Diesel Fuel 01l

Systems. Instrumentation. Unrertawnty Ca]cu]atwon 13-

| JC DG- 203 Parts- 23 and 51

PALO VERDE UNITS 1.2.3

B 3.8.3-10 REVISION 48

Tl



DC Sources — Operating
B 3.8.4

BASES

SURVEILLANCE SR 3.8.4.8 (continued) . - .- .-

REQUIREMENTS
battery has reached 85% of its'expected 1ife and capacity is
< 100% of the manufacturer's rat1ng the Surveillance
Frequency is reduced to- 12 months. ~ However, if the battery
shows no degradation but has reached 85% of its expected
Jife, the Surveillance Frequency is only reduced to
24 months for batteries that retain capacity = 100% of the
manufacturer's rating. Degradation is indicated when the
battery capacity.drops by more than 10% relative to its

capacity on the previous performance test, or when it is
> 10% below the manufacturer S rat1ng

This SR is mod1f1ed by a Note. The reason for the Note is
that performing the Surveillance would perturb the
e1ectr1ca1 dwstr1but10n system and. cha]]enge safety systems.

REFERENCES - - '”*Io cFR@5d“TAﬁpéhdix~A*?GDC517;?

IEEE—308-1974.

UFSAR, Chapter 8.3.2.

IEEE-485-1983. June 1983.

UFSAR, Chapter 6.

UFSAR, Chapter 15.

Regulatory Guide 1.93, December 1974.

TEEE-450-1995.

Regulatory Guide 1.32, Revision 0, August 11, 1972.

© O ~N o U S W N i

—_
O

Regulatory Guide 1.129, Revision 1, February 1978.

—
~No

Design Basis Manual "Class 1E 125 VDC Power System”.
Calculation 1,2,3ECPK207

o
w
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

Because of specific gravity gradients that are produced
during the recharging process, delays of several days may
occur while waiting for the specific gravity to stabilize. A
stabilized charger current is an acceptable alternative to
specific gravity measurement for determining the state of
charge. This phenomenon is discussed in IEEE-450 (Ref. 3).
Footnote (c) to Table 3.8.6-1 allows the float charge current
to be used as an alternate to specific gravity for up to

7 days following a battery equalizing recharge. Within 7
days. each connected cell's specific gravity must be measured
to confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a
deep discharge) specific gravity gradients are not
significant, and confirming measurements may be made in less
than 7 days.

R I
A PRI 3

REFERENCES 1.  UFSAR, Chapter 6.
2. UFSAR, Chapter 15.
3.  IEFE-450-1995.
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Inverters - Operating
B3.8.7

B 3.8 ELECTRICAL POWER SYSTEMS
B 3.8.7 Inverters — Operating

BASES

BACKGROUND

>

The inverters are the preferred source of power for the AC
vital instrument buses because of the stability and
reliability they achieve by being powered from the 125 VDC
battery source. The function of the inverter is to provide
AC electrical power to the AC vital instrument buses. The
AC vital instrument bus can be powered from an AC source via
a Class 1lE constant voltage regulator or from the inverter
connected to the station battery. This configuration
provides an uninterruptible power source for the
instrumentation and controls for the Reactor Protective
System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS). There are two inverters per Train (A and B)
which totals to four ‘inverters.per unit. Specific details on
inverters and their operating characteristics are found in
the UFSAR, Chapter 8 (Ref. 1).

APPLICABLE
SAFETY ANALYSES

The initial conditions of Design Basis Accident (DBA) and
transient.analyses in the UFSAR, Chapter 6 (Ref. 2) and
Chapter 15 (Ref. 3), assume Engineered Safety Feature
systems are OPERABLE. The inverters are designed to provide
the required capacity, capability. redundancy, and
reliability to ensure the availability of necessary power to
the RPS and ESFAS instrumentation and controls so that the
fuel. Reactor Coolant System, and containment design limits
are not exceeded. These 1imits are discussed in more detail
in the Bases for Section 3.2, Power Distribution Limits;
Section 3.4, Reactor Coolant System (RCS); and Section 3.6,
Containment Systems.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the unit. This includes
maintaining required AC vital instrument buses OPERABLE
during accident conditions in the -event of:

a. An assumed loss -of all offsite AC electrical power or
all onsite AC electrical power:; and

b. A worst case single failure.

(continued)
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Inverters — Operating
B 3.8.7

BASES (continued)

SAFETY ANALYSIS
“(continued)

Inverters “area part of the d1str1but1on system and, as

HOosuch” ‘satisfy Crwter1on 3 of 10 CFR 50 36 (c) (2)(i1).

o

i | The 1nverters ensure the avaw]ab111ty of AC electrical power

for the Systems' instrumentation required to shut down-the
reactor and maintain it in a safe condition after an
ant1c1pated operat1ona1 occurrence (AOO) or a postulated
DBA. Qo

Mawntatning the réquired-inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS

" dnstrumentation and controls is maintained. The four

inverters (two per train) ensure an‘uninterruptible supply
of AC electrical power to the AC vital instrument buses even

_1f the 4. 16 kV safety buses are de energ1zed

:OPERAD'E inverters requwre the assocwated AC vital

instrument bus to be powered:by the.inverter with output
voltage and frequency within tolerances. and power 1nput to
the--inverters - from a-125- VD& -station -battery

This LCO is modified by a Note that allows one inverter to °

be disconnected from its associated battery for < 24 hours,

v fighe SACHvitaliingtrumeht bus s powered from a Class 1E

‘onstant “veltage regulator diring the period and all other

vre faverters: areroperableél This-aliows: an-equalizing charge to

be placed on one battery. If the inverter was not

v .disconnected, ‘the resulting: voltage condition might damage
s Tevthe-dnverters: - These provisions minimize the loss of
~ >iiequipment t!at would .occur: dn'the: event of a loss of offsite
" ‘power. The 24 hour ‘time period for the allowance minimizes

the ‘time-during ‘which: a 1oss of.offsite power could result

L in<the loss of equipment energized from the affected AC

vital instrument bus while taking into consideration the
E1mﬁ requtred to perform an equa1121ng charge on the battery
an . RESERD

1

i The 1ntent of th1> Note s to 11m1t the number of inverters
~f v that may be: -discornected.. .Only the inverter associated with
> the single battery undergoing an”equalizjng charge may be

]

L o O S
AU S T .

g 3
[SES I

(continued)
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BASES (continued) :

Inverters — Operating
B 3.8.7

LCO

- . disconnected:
(contwnued) i

"Al] other.inyerters m tébe connected, to =

‘their-associated batteries. and'a1hgned§%o their assoc1ated
‘AC vital instrument buses.

APPLiCABILITYfﬁ’“,The 1nverters are requared to. be OPERABLE in MODES 1, 2, 3

“and -4-to ensure that

a. Acceptab1e fuel design 11m1ts and»néactor coolant
pressure boundary limits are not exceeded as a result
f of AOOs or abnorma] trans1ents cand.,

: b.: ;-Adequate core coo11ng is prov1ded (and containment

OPERABILITY and other vital functwons are maintained
~in thes event of a postu]ated DBA

;'Inverter requ1rements for MODES 5 and 6, and during movement
“of- 1rrad*ated fuel: assemb11es are covered in the Bases for
fLCO 3 8 8 Inyerters = Shutdown Yot

ACTIONS. - .

‘w1th a requ1red\nnverte

.from 1ts C1ass 1E constant;

A-1~‘z R I I

1 Ainoperabile, Aits :
instrument bus. becomesanoperable yntil, it is re-energized
fvo}tage source regulator.

3 'Requ1red Actnon~A 1 1s mod1f1ed by a Note which states to
. enter the; app11cab1e conditions. and Required Actions of
. LCO. 3.8.9% "Distribution.-Systems :—~:Operating,” when
. Condition A~is entered with.one AC vital. dnstrument bus
- de-energized. : This ensures :the AC:vitaT instrument bus is
re-energized w1th1n 2. hours v1a the C]ass 1E constant

vo]tage regu]ator [:t L ,,4/, R N

‘Requ1red Act1on A. 1 a11ows 24 hours to f1x the inoperable

inverter and return it to service. The 24 hour Timit is
based upon- engineering® judgment taking into consideration

: * the ‘timeirequired to repair antinverter:and the additional
©_risk towhich the unit is:exposed because of the inverter

inoperability. This has to be balanced against the risk of
an immediate shutdown, along with the potential challenges
to safety systems such a shutdown might entail. When the AC

~ (continued)
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Inverters — Operating
B 3.8.7

BASES _(contjnued)‘Av

ACTIONS * =

A 1 tcont1nued)

. .
! l

v1ta1 s rument bus is powered from 1ts constant voltage

source, it is relying upon interruptible AC electrical power
sources (offsite and onsite). The uninterruptible inverter
source-to the.AC vital instrument buses i$ the preferred
source for powerwng 1nstrumentat1on tr1p setpoint devices.

; 5 B 1 and B. 2

- If the 1noperab1e devwces or components cannot be restored
to OPERABLE status within the required Completion Time, the
unit: must be brought to a MODE in which the LCO does not
apply. :To achieve this status, the unit must be brought to
at least MODE -3 within 6 hours and:to MODE 5 within

+36 hours. .The allowed Completion Times are reasonable,
.'Dased on operat1ng experience; to reach'the required unit

. ‘conditions from full. power conditions in an orderly manner

and wwthout cha]1eng|ng dnlt systems

R T A L

SURVEILLANCE. .-

4

REQUIREMENTS . oo . .

This Surveillarice verifiss that the ifverters are
Jfunctioning properly. with.all.required circuit breakers

*jc]o<ed and AC. N1ta1”1nstrument buses. énergized from the
" inverter...The.verification: ofkoroper voltage and frequency

’. output ensures ‘that.the' required.power is readily available

for ‘the 1nst|umentat10n of the. RPS.and ESFAS connected to
Z'the’ AC vital, instrument’ buses.: The7 day .Frequency takes
"into’.account. the redundant Papab111ty ‘of the inverters and
other’ 1nd1rat1ons ava1]ab1e in“the contro] room that alert
the operator to. 1nverter ma]funct1ons?

SR Con g L

REFERENCES

C 1 UFSAR Chapter 8

2.“ UFSAR. Chapter 6.
3. UFSAR. Chapter 15.
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BASES

(continued)

Distribution Systems — Shutdown
B 3.8.10

ACTIONS

~ “Suspension’; ‘of thes"“ Vit
- -of actions- to’ ‘establish @’ safé‘cOnservat1ve condition. If
‘_”mov1ng ‘irradiated fuel* assemblies whi Tl
- "4 :the fuel ‘movement s’ independent, Of reactor operations.
' Therefore - 1nab11|ty to immediately” suspend movement of
f‘\"1rrad1ated fuel” assemb11es ‘would not be’ sufficient reason to
* require a réactor’ shutdown “These attions minimize the
* probability_of.the occurrence of, postu]ated events. It is

The Actions are mod1f1ed by- @dNote,that 1dent1f1es required,
Action A.2.3 is not applicable to the movement of irradiated

,1fue1 assemb]wes An Modes s through 4 R

};‘,’ . ' 2r

‘~5A1 A21 A 2:2. A23 A2~4 andAzis

'A1though redundant requwred features may require redundant

trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be
capable of supporting sufficient .required features to allow
continuation of CORE ALTERATIONS and fuel movement. By
allowing the option to declare required features associated
with -an inoperable distribution subsystem inoperable,

.. appropriate restrictions are implemented in accordance with
-+ .the affected required features LCO's-Required Actions. In
- _many instances; this option may+involve undesired

1 administrative efforts.. ‘Therefore,: the allowance for

sufficiently: conservative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies,
and operations- 1nvo1v1ng positive-reactivity additions).

The Required Action to suspend positive reactivity additions
does not preclude actions to maintain or-.increase reactor

"vesse] 1nventory pr9v1ded the requ1red SDM is maintained.

1es,shaT1 not»preclude completion

tn MODES 1, 2, 3. or

further required to -immediately initiate action to restore

~the required AC, DC, and AC vital instrument bus electrical

power distribution subsystems and to continue this action
until restoration is accomplished.in order to provide the :
necessary power to the un1t safety systems

(continued)
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BASES (continued)

Distribution Systems - Shutdown
B 3.8.10

ACTIONS (continued)

Notwithstanding performance of the above conservative

= ‘Required-Actionsia required “shutdown-cooling (SDC)

subsystem may..be. 1nooerab1e -In this.-case, Required Actions
A.2.1 through A. 2. 4 do not ddequate1y .address the concerns
relating . to coolant circulation and heat removal. Pursuant
to LCO 3:0.6. the SDC-ACTIONS would not be entered.
Therefore, Requ1red ActionA.2.5 is ?rov1ded to direct
declaring SDC inoperable, wh1ch resu ts in taking the
appropriate SDC actions. -

The Completion Time of 1mmed1ate1y is consistent with the
required times for actions requiring prompt attention. The
restoration of the required.distribution subsystems should
be completed as quickly as possible in order to minimize the

_twme the unit safety systems may be w1thout power .

SURVEILLANCE ~ *~
REQUIREMENTS -

'“rSR 3 8, 10.1 A

I 3 ,}'(,

- Th1s surve111an e verifies that the AC., DC and AC vital
_;1nstrument bus e]ectr1ca7 power’ ‘distribution system is

< functioning properiy,“with all-the required buses energized.
~The' verification of:- proper vo1tage availability on the buses

ensures that the: requ1{ed ‘power ‘is readily available for
tive as well as control functions for critical system

"1oads connected to these buses. “The 7 day Frequency takes

., into account the redundant capability of the electrical
power dis trwbut1on subsystems and other indications

......

, f-¥fsubsv>tem ma1funct1ons SR

T

'REFERENCES *

"1 UFSAR. Chapter 6.

2. UFSAR, Chapter 15.
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Nuclear Instrumentation
B 3.9.2
B 3.9 REFUELING OPERATIONS

B 3.9.2 Nuclear Instrumentation. —

gl B

BASES

BACKGROUND '.,'The Startup Channe] Neutron Flux Moh1tors or Startup Range
" Monitors (SRMs). are dsed: during core, alterations or
~ movement ;of 1rrad1ated fuel assemblies in containment to
",monwtor the’ core’ reactivity condition.” The installed SRMs
are’ part of ‘the Excore.Nuclear Instrumentation System.
" These detectors “are’ Jocated external to the reactor vessel
and detect neutrons leaking from-the core. The use of
.. portable, detectors is perm1tted provided the LCO

'Arequ1rements are met.

" Theé 1nsta11ed QRMS are BF3 detectors operating in the
proportional region.of the gas filled detector
characteristic curve. The detectors monitor the neutron
flux in counts per second. The instrument range covers five
decades of neutron flux (1E+5 cps) with a 5% instrument ;
accuracy. The detectors also provide continuous visual '

., indication in,the control.room and an .audible indicCation in

. _the controTl. roem and centawnment An ‘audible BDAS alarm
‘alerts. operators to a poss1b1e dw]ut1on accident. The

- excore startup channels are, desagned in, accordance with the

. cr1ter1a presentedaqn Reference.l u

APPLICABLE- - - ' ed?BDAS are required to
SAFETY ANALYSES prov1de a s1gna. to alert the operator ‘to’ unexpected changes
- " in core reactivity from a boron diTution accident. The
safety analysis of the uncontrolled boron dilution accident

is described in Reference 2. The analysis of the
uncontrolled boron diTution accident shows that normally ™
available reactor subcriticality would be reduced,-but there
is sufficient time for the operator ‘to take corrective”
actions. A B

: The.SRMsusatisfy;Cnitenion 3 of 10-CFR: 50.36 (c)(2)(ii). .

LCO This LCO requires two SRMs OPERABLE to ensure that redundant

monitoring capability is available-to detect changes in core
reactivity.

(continued)
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BASES

Nuclear Instrumentation
B 3.9.2

LCO
(continued)

The SRMs include detectors, preamps., amplifiers., power
supplies, indicators, recorders, speakers, alarms, switches
and other components necessary to complete the SRM
functions. Specifically, each SRM must provide continuous
visual indication in the Control Room and each SRM must have
the cagabi]ity to provide audible indication in both the
Contrg Room and Containment via use of the Control Room
switch.

APPLICABILITY

In MODE 6, the SRMs must be OPERABLE to determine changes in
core reactivity. There is no other direct means available
to check core reactivity levels.

The requirements for the associated Boron Dilution Alarm
System (BDAS) operability in MODE 6 are contained in LCO
3.3.12, "Boron Dilution Alarm System." LCO 3.3.12 also
govzrs gRg and BDAS operability requirements for MODES

. 4 and 5.

ACTIONS

Al and A.2

With only one SRM OPERABLE, redundancy has been lost. Since
these instruments are the only direct means of monitoring
core reactivity conditions, CORE ALTERATIONS and positive
reactivity additions must be suspended immediately.
Performance of Required Action A.1 shall not preclude
completion of movement of a component to a safe position.

With one required SRM channel inoperable, the associated
BDAS is also inoperable. Action A.1 of LCO 3.3.12 requires
the RCS boron concentration to be determined immediately and
at the applicable monitoring frequency specified in the COLR
Section 3.3.12 in order to satisfy the requirements of the
inadvertent deboration safety analysis. The monitoring
frequency specified in the COLR ensures that a decrease in
the boron concentration during a boron dilution event will
be detected with sufficient time for termination of the
event before the reactor achieves criticality. The boron
concentration measurement and the OPERABLE BDAS channel
provide alternate methods of detection of boron dilution.

(continued)
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