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Docket No. 50-255 E
LS05-81-09-019 . - \

. Dear Mr. Hoffman:

September 6, 1981 .ﬁxw

£ gl

Mr. David P. Hoffman . - 5= 1981 =
Nuclear Licensing Administrator A st EP;&;ﬁwm;Ln 3
Consumers Power Company T i issioN

1945 W Parnall Road Q2

Jackson, Michigan 49201

SUBJECT: SEP TOPIC IX-3, STATION SERVICE AND. COOLING NATER SYSTEMS
PALISADES

Enclosed is a copy of our final eva1uat10n of Systematic Evaluation Program _
Topic IX-3, Station Service and Cooling water Systems.

This assessment compares your facility as described in Docket No. 50-255
with the criteria currently used by the regulatory staff for licensing new
facilities. Your comments on our draft evaluation have been incorporated
as we deemed appropriate. Our comments regarding your submittal are as
follows: .

1) Table I, which was inadvertently left out of the draft evaluation,
has been included in this report.

2,3) The containment heat load of 229E6 Btu/hr is based on the FSAR Section
14.11 using vapor and liquid energy as an upper envelope. Based on-
information in a more recent containment analysis (SEP Topic Evalua-
tions VI-2.D and VI-3) this heat load figure is correct as an
approximation. With the assumed failure of Emergency Diesel Generator
1-2, the Palisades system has been found capable of removing this
heat load provided that service water flow to the three inoperable
containment air coolers is terminated. Your calculation of service
water flow reguirements assumed that flow to the inoperable air coolers
had been cut off. As mentioned in our draft evaluation no plant
operating procedures exist to ensure the isolation of the inoperable
air coolers, diesel generator, and engineered safeguards air coolers
from the service water system. Addition of the proper operator actions
to plant procedures wil ensure sufficient heat removal capacity in a 4”4’
post-accident situation. l?

4) The containment spray heat load is defined on page thirteen of our
' draft evaluation as the post-accident heat load (229E6 Btu/hr) minus
the design heat removal capacity of one containment air cooler (76.7E6 p d 04
- ..Btu/hr). The resultant containment spray heat load is:152E6 Btu/hr.
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5)

6)

7)

3 @

-2-

The 170 F value for SW temperature is based on staff analysis performed
with information obtained from the FSAR. Unless you demonstrate by
analysis that our conclusion is too conservative we have no basis to
modify it. »

The loading of two service wate} pumps on emergency diesel generator 1-2
is confirmed.

Upon failure of Emergency Diesel Generator 1-2, service water flow to the
3 inoperable air coolers nust be diverted to the component cooling
water heat exchangers to prevent exceeding CCW design temperatures.
Documentation of proper operator procedure to isolate the inoperable

air coolers from the Service Water System (if not accomplished auto-

matically) is required.

This evaluation will be a basic input to the integrated safety assessment for
your facility. This topic assessment may be changed in the future if your
facility design is changed or if NRC criteria relating to this topic are
modified before the integrated assessment is completed. ,

Sincerely,

-

Id
'\

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing

Enclosure:
As stated

cc w/enclosure: Wy

See next page
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5) ~ The 170°F valve “for SW temperature is based on staff analysis performed
with information obtained from the FSAR. Unless you demonstrate by
analysis that our conclusion is to conservative we have no basis to
modify it. . _

" 6) The loading of two servfce water pumps on emergency diesel generator 1 2
{s confirmad.

- 7) Upon failure of Emergency Diesel Generator 1-2 service water flow to the
3 inoperable air coolers must be diverted to the component cooling
water heat exchangers to prevent exceeding CCW design temperatures.
Documentation of proper operator procedure to isolate the inoperable
air coolers from the Service Water System (if not accomp]ished auto-
natically) is required. ‘ _

This evaluation will be a basic input to the integrated safety assessment for
your facility. This topic assessment may be changed in the future if your
facility design 1s changed or if NRC criteria relating to this topic are
modif1ed before the 1ntegrated assessment is completed.

Sincerely,

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
‘Enclosure: : o |
As stated . IR

cc w/enclosure:
See next page
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Mr. David P. Hoffman . = S : PALISADES
. : : : . , Docket No. 50- 255

ee v ‘
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~ SEP REVIEW
OF |
STATION SERVICE AND COOLIKS
- WATER SYSTEMS -
TOPIC IX-3 -
FOR THE
PALISADES NUCLEAR PLANT



I. INTRODUCTION

The_safety objective of Topic I1%-3 is to assure that the cooling water”
sysiems have thelcapabi]ity, wifh_adequate margin, to meet design objec-
tives and,din perticular, to assure that:

a. systems &re provided with adequéte physical separation such ,'. 1-4'
that there are no adverse interactions emong those systems
under dny mode of operation; . |

b. sufficient‘cooling'water inventory has‘been‘provided dr thet
édeeuéte provisions for mekeup are avai]abﬁe;‘

c. tank overflow cannot be released to the environment without
monitorird :and urlessrcne'ieye}'of radioactivity is within
,accepccble 11m1ts, | | | »

d.. vita] ecuipment necessary for achieving é controlled and safe
shutdown is not f]ooced due to the fc11ure of the ma1n condenser
c1rcu]at1ng hater systen

[ 3

IT. REVIEW CRITERIA

At

The currenc cr1ter1a and guidelines used to determ1ne if the p]ant systews
meet the topic sa|ety obgect1ves are those PlOV.xcd :n Sccﬂdc]d Rev1ew i
Plan (SRP) Sectlons 9.2.1, "Station Serv1ce \atcr Sys;em”, and 9.2.2 :'

"Reactor Auxiliary Coo]1rg Weter Systems'.

I1I1I. RELATED SﬁFETY TOPICS A”D INTERFACES

_ The scope of review for this top1c Was ]1mILEd to avoid duo11cat1on
,of et fort since some aspects of the review \ere performcd under re]ated
top1cs The related topics cnd the subJect macter are 1dent1f1ed be]ow

Each of che related topic reportscéentains the acceptance criteria and



IV.

review guicence.ior its subject matter.

11-2.84 - Severe VWeather Fhencrmena

I1-3.B.1 - Fleoding of Etcuipment

111-3.8 - Floeding of Ecuipment (Fa]]ure'of Uncerdrein Sysbe.) .
VI-7.D F]ocdjng of Equipment (Long Terﬁ Pessive Feilures)
I11-3.C - Inservice Inspecticn of Wzter Control. SLrucLUtes
111-4.C Interna]]y»Generatéd HissiJeS'

JI11-5 - tass ena Cnercy Relecases (High tneroy Line Break)

VI-2.D - 255 and Energy Releeses
111- 6 - Seﬁsn1c Qu¢11fi 1onA R J--—- '
111-12 - Env1ronﬁ~nLo] Qua Sfication

VI 7.C.1 - Indepenﬁence of~6nsite Powe

. VII-3 - Systems Recuired for

VIII-2 - Dijecz]l Generators

IX-1 - Fuel Storege. -

1¥-6 - Fire Protection

The .0110\1ng L0ﬁ1cs are depend:nL on the present topic informziion for

completion:

VI-3 - Contairment Pressure and Heat Removel Caaabi]ity

I¥-5 - Ventilation Systems

Potor Seizure’

'XV-7 - Reector (oolant Pump

In additi

d

REVIEW GUIDELINES

on.to‘the‘guidelines of SRP Sections 2.2.1 and °.2.2, ih‘detér-

mining which systems to evaluzie under this topic

definition of "systems irportent " proviced in RzTeresnce 1.

-

m

to savety

1))

£
[

-te

nition states systems imporient
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v.1.

ensure (1) the integrity of the reactor coolant pressure boundary*, (2)
the cepebility to shutcown the reactor and maintain it in a safe condi-

tion, or (3) the capability to prevent, or mitigate the consequences of,’

accidents that could result in botentia] offsite eprsures comparab]e‘l

to the-guidelines of 10 CFR Part 100, "Reactor Site Criteria". This

definition was used to determine which systems or portions of systems

5were "essential". S'stcns or port1ons of systems which per.orm funct1ons'

A\1mportant to scfety were cons1dexed to be essent1a1 It shou]d be .

noted that th]s top1c w1]1 be updatedr1f future SEP reviews identify

additional cooling water systems that zre important'to safety.

:EVALUAfION"

- The systems rev1eved under th1s top1c cre the Reactor Primary Sh1e1d
- Cooling System, Charg1ng Punp Sea] Lubr1catlon sttem, Conponent Coo]1ng

Vater System, ond the Service Water System The Spent Fuel Poo1'Cool1ng.‘,vx

System is d1scussed in the SEP review of Top1c IY 1 ."Fuel Storage."

REACTOR~PRI'ARY ShIELD COOLIIG SYSTEF

The Reactor Primary Sh1e]d Cooling System (RP$CS)‘is‘a_c)osed loop -

system with two Tull-cepzcity sets of shield eeo]jng coils, two full-

-capacity pumps, a hEct eychanger and’ 2 surge tank (Reference 2, 'Section',
-9.2). The systeh \h1ch is located. 1ns1de conta1nrent, tronSTers hEut

~ from the sh1e1d wall to' the Component Coo]1ng ater System

*Reactor Coelaht Pressure Boundary is defined in 10 CFR Peft‘SO §50.2(v).



V.II.

v

“ The design function of the RPSCS is to limit thermal stresses in the

concrete shield wall surrounding the reactor vessel. ‘Thermal stresses
are the result of convective and radiative heat losses from the primary
coolent system and heat cenerated in the wall itself from the absorption:

of gzmma and neutron radiation. Palisaces technical specification 3.15

~requires one RPSCS pump and cooling coil to be in cperation whenever -
~cooling is required to keep the shield tempereture_below epproximately

- 165°F, The basis for this specification states that the RPSCS fdnction;'

prevents weakening of the shield wall throuoh 1css of mo1sture

“palisadés has fio constant speed and ‘oné varfab1e:speeddtharg{ng*puhp,‘>"“

CHARGING PUMP SCAL LUDRICATION SYQTEM

The variable gpeed drive requires 26]9pm.- Each pump packagevrequires

-5 gpm. (The total cooling requirement for the varizble speed pump is
op . U pee

31 gpm.)

At

. The constant speed chawg1ng pu.ps can be operated 1nLer11ttent1y w1thout

cooljng flow. horma11y coo11ng ‘1ou 1s prov1ded by Lhe component coo11ng

: water’system.A

CO“POl hT COOLING WATER SYSTEH :

The Component Coo]1no Mater System (cew) is descr%bed_in'Section 3.2 of

the SEP. Review of Shutcown Systems for the.Pa}ﬁSades.PTant (Referente

-

3). The system removes heat from various components and transfers this

heat to the Servjce Water System. -The components cooled by the CCW -

system are:

—t
.

Reactor Primary Shield Cooling Heat Exchanger
2. Chemical and Vclume Contro1'System (CVCS) Letdown Hee* Exchanger
5

CVCS Charging Pumps

4>

Shutdown Cooling System Heat Exchangers

e m



‘5; Emergency Core Ccatfng~$ystem High Pressure Safetyvlnjéction,-
- Low PreséureASafety'Injection and Containment Spray Pumps'(primary
cooling system, Séfviée Water System js the backnp cooling system)
6. Spent Fuel Pool Heat Exchangers. - |
7. Control Rod Drive Motors - |
8. Primary Coolent PumpS ‘
9;"Primary Sample Cooler
10. Vacuum Degas.Seal Hater~CooTer
1f: Waste Gas Compfessors :

12, Radwaste,Evaporatbrs‘

"fnuéiﬁg'ho}EAi ﬁbekét{Sns oné (of tnree) nump> uﬂd one (of two ) CCN heat
v_exchancers can cccorodaue heat remova] te0J1rements Pumps A and C are
_powered by 2.4kV bus 1C; pump ‘B by 2.4kV bus ]D lhen the Shutdown ‘
- Cooling System 1s placed in operct1on during a p]ant coo]dovn two;pumns :"
l.and both Feat exchangers are normally useq; however,wlx one heat'exﬁhangénv'i

were inoperable, the cooldown could continue but, at a slower rate.

‘The staff reviewé& the heat removal requireésnts of thé'CCHAsyéiém‘qu{ng
poét-accident‘condjtions. Thenaccidenis cnnsidered-wgre the Lo$§ of Coqiant'
Accident (LOCA) and-the Fzin Stesm Line Break (MSLB)~1hside Containment
because these two events result in the greatest potenb1a] acc1dent heat
logdszon the CCW system. The conta1nm°nt air coolers are a]so d1scussed

" here because they complement the CCW gys;emg1n the post—ac;1dent contain-

ment heat removal function.



e -6 - .
Section 14.18 6f ReTerence 2 provides an analysis of the containment
respense to a LOCA. Scme part of the energy relezsed to contzinment
‘fo11qwing a LOCA must be removed to prevent exceeding the design pressure”
Timit 6f the containment. Energy is removed by the containment spray (CS)
s;sLem cnd the containment air coolers. The containment spray system and”.
the air coolers are fully redundznt methods of contzinment heat removal;
"The;air coolers tfansfer heat from the containment atmosphere to the service
Gaterlsystem (SWS). The‘CS évétem removes heat from the cbntainmént
' abmosphere by spraylng cool water d1rect]y into the aLmosphere Th1s-
uaLer, Tow he Ed,CO]]ECLS in the containment sump. The heat is then
Af tf§n§ferred to the CCH system through the Shqtdowﬁ Coo]ing_SyStem (SCS)’:1= (
~ heat erchancers when the‘=5r=v sy<tew is a]ioned'to remove water ffom
 the containmant sump dur1ng Lhe recnrcu]at1on mode of ECCS operat1on ’The'
€S system f§ 1ow is piped to contamnnen; via the SCS heat exchangers (See f
'Chapfér.é of Re:erence 2). Ihe m1n1mum combination.of containment heat
removal systems occurs as abfesult of the assumed 16%s df offsite powef:  B
~and the.sing]e failure of_one.éf the two‘diesél gener‘tors U;fng thé~ |
cesign paréméter;'of thé CS, CCW, and SWS from Reference 2, shown in Table
1, and the éontaihmént gnalysis breéented in Séttion 14.18 of Reference 2*,
' fﬁé héét 1oad°ﬁhich rnust bs removed from.;ontainment (24 E6 BTU/hr) can
be éc iodated by the CCW and SKS given the assumad fa 1lure of e1ther :
diese] uenerator : Povever to accomodate Lhe heat. 1oad when diesel ﬁ
generator 1-2 1s assumed 1noperab1e ooerator act1on is requ1red to

red rect SIS f]ow from the 1noperab1e containment air coolers, d1ese1 qenerator,

*The SEP §ﬁ1] reevaluate thf bost accicdent energy balance in containment
~unger Topic VI-2.D, "Fass and Energy nelea<e for Postulated Pipe
Bleaks Inside Conuawnment"



~and engineered safeguerds air coolers heat exchangers. If operator action

is not taken, the design temperature of the CCW system (140°F) will be
exceeded,' The required oberator actions fof'this seenerio are not breéeht]y
contained in plant operating procedures. Thus, although the SWS and CCW syétem
have sufficient'heat removal capacity for post-accident conditions and assumed
sing]e:fai]ures, operator action will be requiredvtb cope with the postulated -

single fai]dre of diesel genekator 1-2.

For the MSLB inside contaihment'event; the zmount of energy added to the'_

' containment should be 3. 4E6 BTU Tess then that sdded for the post-LOCA

”_'case (Ongo1ng SEP- reviews will verify that the assumot1ons used to T

' determ1ne the m=gn1tud° of eneloy add1t1on to the c0nta1nﬂent are
accep;ab]e ) oecause SGfELy 1n3ect1on .1ow vould not be ava11ab1e

_'as a heat s1nk inside containment 10110\1ng a FMSLB, the conta1nment

SUﬂp wou]d be. filled by condensed ‘1u1d from the LSLB and CS water; and

a hwgher-sump-f1u1d temyercture would be achwevcd ea111er in the acc1dent
than for the post LOCA cese. This would not af.ect the heat load on the _ -
CCW systen however, because if in the un11le1y event that rec1rcu1at1on .

of the contavnment sump‘|1Ujd were Necesszry, 1t‘wou1d not be initiated ,»f"

tj untﬁl much 1ater iﬁtd tHe MSLB zccident seguence when containneﬁtlsuhp '
Tevel wou]d'be‘approxﬁméte1y'equivé1eht to the ]exe] when recwxcu1at1on

.w6u1d'be ieitiated following a LOCA. (Sump 1ec1xcu1at1on occurs automat1ca]1ya
on e ToQ 1eve1 in'tﬁe Safety Injettidn and Refueling Uater Storage Tank
which'supp1ies~water to the CS and sefety injection pumps) G1ven the

simi]af heat release to containment following & MSLB and approximately



e el Y

ecual sump levels at the start of recirculetion following both the
‘MSLB and LOCA,_the heat lcad on the CCW system is expected to be no

grezter than the heat Toad f011oning a LOCA.

During nermal &nd post accident operation, the CCH system is capable of

being powered from both onsite and offsite electrical sources.

During normal CCW system ooeration, sing]e failures could prevent-flow
to (1) the services fnside{containment (Letdown heat .exchanger, Primany_
Coolant Pump (PCP) oii‘coolers,'Reactor Primary Shier.Cooling System
and Control Rod Drive hotor Sea]s) (2) the spent fuel poo] c0011ng CCW';
‘heaoer (spent 16ue’l ooo], rad\aste evCporctors prjmery samp]e_cooler,;
' xaste cas conpressors and vchum degas punp) and (3). one CCW heat
:eychanoer Loss.of Tlow to conca1nment services and theﬂspent fuel'pooT
l cool1ng hecder does not present an 1nn°d1ate concern; hovever the contro]f
room’ operator must taxe.act1on to prevent e0J1pnenc dzmage from h1gh
tewperacures " The plant emeroency procedure for loss-of CCW 1denc1f1es
the cond1c1ons requ1r1no t1ne1y p]ant shutdoxn The 1imit%ng componenfsxf'
are PCPs and CRDMs; loss of the spenc fue1 pcol coo11ng heoder does not
" require operator action for a fen hour The extenced loss .of coo]1ng
to a running PCP may resu1c in pump sha.c'seizure.beceuse of overheafed'
bearlngs; (The consequences of & postulated PCP se1zure are eva]uated
as an SEP Deswgn Bas1s Event. ) The licensee has prov1ded 1n.ormat1on
(Reference 4) reoard1ng ‘the loss of CCh to the PCPs. Loss ofnCCH flow
to &nd high CCW temperature from a PCP are cond1tions.a]armedvin'the :
control room; Fo11owing the‘receipt of either of these alarms, the

operator has‘lo minutes to restore CCH flow to the pumps before the.



®* .. o

pumpslmust Be'stopped. -Approximately the same amount of timeris availab]e'
_to restore flow to the CRDMs prior to teking action to. deenergize them

(and thus-tripping the reactor). By procedure, the operator is directed

" to trtp the reactor and turbine generator if PCP sea] temperature exceeds
]/OOF PCP bear1no temperature exceeds 1750F, or 1f_a]1 (or most) CRDM |
seal lezkage temperatures exceed 200°F.  Plant ShULdO\n fo]10\1ng reactor

trip is in accordance with estab]ished emergency procedures.

.'The.rehjte1y operated va]yes in the CCW system are air—operated.'ibpon a
postulated failure of the air supply, the valves fail in the apbropriate
pos1t1ons to supply tcw f]on to al] loads except the spent fuel coo]1ng

'szstem and ‘the . rcd”‘*te evaporators to which flow is secured.

L ,Dur1ng post accmdent operct1on of the CCH - system, flow to the conta1nnent

- services and spent uel poo] cool1ng supp]y is secured, and f]ow is started.'
to the ECCS pumps Th1s is acconp]nshed autem t1ca]1y upon rece1pt of a. k
- safety injeetion's1cna1 S]no1e Tailures cou1d resuTt in no flow to the

- ECCS purips or failure to ‘secure f]ow to the spent fuel poo] c0011ng systemf.
The first of these 1311 ‘res is overcome by sh1ft1ng ECCS punp cool1ng |
to the backup supply - the S'S Th1s can be perfoxmed from the control -
room by the operator \ho is \arned of this condition by Tow ECCS pump ’
“cooling flow alarm. Faw]ure to secure C Woflow O‘the spent fuel pool .
'ou1d not resu]t in ovex]ocd1ng the CCh systeh becGuse, w1th thO CCN -
pums operat1ng, the CCV has enough heat remon1 cOpac1ty at the start

of CS rec1rcu1at1on to cope’ w1th the post- cc1dent loads and the spent

fuel poo].
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and;a‘radiation moni tor znd alarm alerts the control room operator to the
V]eekaée’bf radioactive fluid into the CCY system'from'components whicﬁ
contain reactor coolant. The surgertank‘also maintains a positive suction
head on the CCH pumps during norhal and post accident‘operatioh Since
CCW system pressures and temperat tures for post accident operae1on are
s1m1]ar to Lhose for now“a1 operation, no reduct1on of net pos1t1ve

suctJon head be]ow that norma]]y present is expected for post accwoentA,'

conditions.

s~The‘safety”fe1ated’fhﬁcfioﬁs'efi{besccw sysfem iJenﬁi;ﬁeafin this review .
-are. to prov1de coo11ng for: the SCS heat:exthedgers'(fqr p6st7accident',:
“and plant coo]doxn opera t1ons) CQCS charging phnps ECCS pump cooling fu

' (posL-acc1dene), the CRDM sea]s, the PCPs, cnd the RPSCS. Coo]ihg of

: the ]etdoun heat exchcnger is not requ1red because letdown is.not =

needed to ach1eve boration for plant coo]down, and leﬁ fuel poo]

~cooling can be aCcomp11shed by other systems (seo SEP Top1c IX 1, "Fdel ";.'
Storage) Of Lhese functions, only Lhe coo11ng of he SCS heat exchungers  ; |
(for plant coo]dovn) and CVCS charging pump cooling (for‘reactor-system“
zmakeup and boratién) are cohsidered essenf1a1.' fhefpfher sefety related -
funcfionsleen be perfbfmed by other systemss er opereting pfoceaUres

provide .adequete protection from the effects of losing the functionl

It shouid be noted that, although the CCW functions for-ShutdOwn cbd]ing"
and CVCS charging pump cooling areicensidered essential, loss of these
" functions cen be tolerated for extended periods of time because (1) &S

detailed above, upon loss of shutdown cooling alternate means of removing -core
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decay heat are available and (2) the two constant speed charging pumps
cen be.eperatedAfntermfttently with no CCW cooling flow. So, these
functions are more correctly considered to be essentiaT only when they
are'required to be performed-to zchieve p1ent'cold shutdown conditions.
within.a certain period of time as reqguired by Branch Technical Position o

RSB 3-1 which is the basis for the SEP Safe Shutdown Review of Palisades

(Reference 3).*

SERVICE WATER SYSTEM

The Service Water System (SVS)vcircu1ates coo1ing water from Lake. Michigan'

to various cr1t1ca1 cnd noncr1t1ca1 hect loads throuohout the plunt The . v
.‘sysLem has three ha]f ca pac1ty pumps, two of “h1ch are pouered by 2. 4 kV

, bus ]D The rema1n1ng puma is poxered Trom 2. 4 kV bus. ]C

"The SWS piping is split into two headers (A and B) vhich supp1y redundant

critica] load trains (see Table 2); Peader A suppligs train A loads,

,header B, tra1n B 1oads Another header supp]wes various noncr1t1ca1"

loads (see Tab]e 3) The noncritical supp]y header is automat1ca]1y

‘isolated on a safety injection s1ona] by an air operated va]ve \h1ch

also fai]s closed on Toss of air or loss of power to its air contro]

solenoid valve.-

During norna] plant operation, the SHS'supp]iestf]oW‘to a]] loads except
the d1ese1 generators cnd the engineered safeouards room coolers. | During -
Shutdown Coo]1ng System operat1on, the systen supp11es the critical

loads (Tab]e 2)(except diese) generators) and the aux111ary building

*See Sectfonl3.2'of Reference 3.
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~2ir conditioning condenser, and atmost all noncritical loads (Table 3)

ane rermoved from the system. Eo]lowihg a LOCA or MMSLB, the SHS supplies

the critical loads only and, if necessary, supp)ies backup ccoling flow. |

to the ECCS pump seals. The flow recuirements under(a]1‘0perating

- conditions would norma]ty be supplied by two SWS pumps. As described,

in the‘previous CCH section; the failure of a diesel generator in a
postfaccident condttion'cou1d lead to a degraded SIS operating‘condttiOn
with onlypone pump operab1e; This isthe most 1imiting conffouration for,,'
the SWS since one pump must supply sufficient coo]ing ftow to cool the,,p,ﬁ .

1conta1rment and supo]y coo]1ng for SHS and CCW system post accwdent T

ﬂ"'vloads A]though section'9.1.2.2 of Pe.erence 2 states that two punps

are rcqu1red in the event of an- accident, one SWS pump is capable of
f supp1y1ng all post acc1dent requ1rem=nts, houever, the operator ‘must
' adJust SWS flow as d1scussed in the CCW sect1on to prevent exceed1ng
: ccw therma1 ]1m1ts The approx1mate requ1red SWS flow rates are 1625
gpm to the one conta1nment air cooler, 3300 gpm to each of the CCW heat
exchangers, and 630 gpm to other required loads. Assum1ng a CS heat load
of 153E6 BTU/hr wh1ch is the post- -accident conta1nment heat Toad (Sect1on
'A14 18 of Reference 2) minus the design heat remova] rate of one conta1nment
air cooler, the SWS temperature at the ex1t 1f the CCW-heat exchanger approaches
170°F which is we]] below SWS design temperature (300°F) but wh1ch results in
-CCW temperatures exceed1ng CCW design temperature To prevent th1s, the
operator must d1vert add1t1ona1 SWS flow to the CCW heat exchangers as dis-

cussed in the CCN section of this report.



System/Reference

‘Contaihment Spray
(Ref. 2 Table 6-4)

‘Component Coo]ing
- (Ref. 2 Table 9-5)

Service Water

(Ref. 2 Table 9-2 and

Section 6.3.2)

TABLE I - SYSTEM,DESIGN;PARAMETERSA

Parameters

'3 pumps - 1800 gpm each
2 SCS heat exchangers - 83. 5E6 BUT/hr each
(with 4000 gpm CCW @ 114° and 1420 gpm CS
@ 283°)

3 pumps - 6000 gpm each

2 CCN heat exchangers - 85E6 BTU/hr each
(post LOCA) 94.8E6 BUT/hr each
(at start of SCS operation)

3 pumps - 8000 gpm each -

" 4 Containment Air Coolers - 76.6E6 BTU/hr each

(with 1625 gpm SWS @ 75° and containment’
temperature @ 283°)
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TABLE Z.CRITICAL SWS LOADS [

Diesel Generators (iube 0il and jecket water cod]ing).

Cohtro] Rocom Air Conditiéning Condensers |

Engineeréd Safecuards Room Coolers

Fir CcﬁpressoF'Aftercoo]ers znd Jjeckets (séfvice.and
instrument air)

'ECCS Pump Seals. (backup to CCH system)

»CohtainmentrAir Coolers

!Compohent Coo]ing‘Heat EXchangerS'
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11.
12.
13.
14.
15..
6.
7.
18..
19.
20.
21,
22.
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_ TABL‘ - WOW-CRITICAL SWS LOADS

Condensate pump seals

Oily wasté backwash
Turbine exciter coo1ers'
Generator Hydrogen coolers
Isolated Phase’Bus cooler

Seal 0il coolers

Feed pump lube 0il and gland seal coolers

Heater Drain Pump seals

‘Electrohydraulic 0i1 cob]eré‘_

-Auxiliary Building air conditioning condenser

Stéam“generaﬁbr.b]owdqwﬁ“heét éxcﬁangéff
Turbine Plant Samp]eAcooTéfs» o

Room 12B air conditioning

Turbine'Lube oil Coolers

Radwaste air tompfgséor

Aux. building eddition zir conditioning
Vgﬁtilatﬁon Eguipment Room air conditiohing j
Intake Ch]or{nator | o
Cooling iowgr'pump cooling -

Coo]ihg fbwe} makeup' |

Irrigafion Discharge

Makeup Water System feed

Condenser Vacuum Pump cooling-
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To overcome single failures ih the system, each.train A load has a
counterpart in trein B, with the exception of‘the containmeht afr
--coolers (supp]ied by header'Bia]one) and the CCW heat-exehangersh
(shpp]ied by header A a]ohe); However, the centainment air coolers
and CCW heat exchahgers perform fully redundant containmént heat
removel functions as previously described; ahd the SWS chitica1 _i‘

. headers ean be chss-cennected_in the screenhouse.and_in‘the ahxi]jary :

building for additional operationa][f1exibi]ity..

The SHS.is suseeptib]e to the sing]e 11u1e of the valve which isolates-
‘the noncr1t1ca1 header in the event of an accwdent \h1ch 1eads to a‘
.'safety 1n3ect10n s1gna1 : If th1s valve shou]d fa11 to c1ose the 4

. resu]t1ng SNS f10\s hOU]d be approx1m-te1y 4000 gpm each to the .

- conta1nment‘a1r coolers and CCW heat exchangers; and 6000 gpm to the.

noncritical header. These f1oﬁrates to the chiticat“heeder'woq1d net

'~ptesent-a b%ob1en based on ohr previeus discussien 6? the flowrates

resu1t1ng from the postulated failure of a d1ese] generator HoWever,.

1so1at1on va]ve for the noncr1t1ca] hecder can be naanlly c1osed 1oca11yj

t0 1ncrease the flow- to the cr1t1Ca1 headers

The staff eva1uated potent1a1 passnve fa11ures in the SVS Even‘though
the he:z ders are joined in the auxiliary bu1101no by .a doub1e va]ved
crosst1e and header 1so1at1on velves which permit the 1so]at1on of e1ther
header upstream of the crosst1e, a rupture of a header downstream of

the crosst1e could eliminate SVS flow to e1ther the CCW heat exchangers
or the contc1nm~nt gir coolers, depend1ng upon which .header fa11ed

This systi-a des1on is acceptcbIe tecause (1) the containment air coo]ers

are .ully bacled up in the pcst- acc1dent scenar1o by the CS system,
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- &nd (2) the CcC¥ heaﬁ exchangers can be lost during all p]an{ operating
conditfons wﬁfhout significanf chseQUences‘as described in the CCW
section of this report. Since the SWS js‘a mdderate energy pfping
system, a pipe failure vould probably result in a'leak rether than a
complete pipe rupture. Using the mefhod cescribed in Reference 6, the
staff estimates 1eakage frem the 24" header (in the screenhouse or
auxiliary bui]ding) fo;be 280 opm using-a SWS pressure of 90 psig.
Although a leak rate.of 980 gpm may pose a flocding problem, the ‘SWS
function wou]d‘hof‘be sionifitantIy ihpaifed by iﬁis Teak: rate. (fhe'

| capab1]1ty of Lhe Pa115ades Plant to w1ths nd the ef fects of postu]ated;s;~‘
:Vi‘flood1ng from pipe 1eaks w111 be assessed in SfP TOp]C 111-5. B fP1pe.‘ i

Breaks Outside Corta1nm°nt“

Leek detection for the SKWS isrprovided’by Headef’pressure switches,
which start theistandby SHS‘pump'Qn Tow pressure, and by draid_sumb
.djeve1 a1arms in the bui1dings whieh housé the SVS,.uith the’exception
of the screenhousé Each heat 1oz d on the S\S haS elther an a1r operated
'or ma nua] 1so]at10n v51ve to perm1; the 1o=d to be removed from the A
ysLEﬁ w1Lhout 1naerrupt1ng f]ow to oLher ]Oads The'puwp d1scharge
valves, hoader 1so]at1on and cross;1e va]ves, cwd o;her va1ves wh1ch
isolate SKS loads, as \ell as the SKS pu mps, ere operab1e from the
“control room.. A11 of the remotely operab]e~va1ves in the SWS are a1f4/
6§efated.l If'akfai1ure of the nonsafety grade air sysfem is'postuTated,
these valves fail in the appropriate positions to:isolate the noncrftiea]

header, crosstie headers A and B, and supply flow to 211 critical header
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is the rackup supply to the CCY encinzered safeguards pumps cooling

Power for the SWS pumps is provided by the 2.4 KV buses which can be

~supplied by the emergency diesels or by offsite power. At least one

SWS pump is started on each diese]-during post-accfdent diesel load

sequencing.

L1censee Event Reports have noted that CCW heat exchanger tube leaks .

4have occurred on two occasions. (4/22/71 and 1/22/75) sws pump_ d1scharge

check va]ves have fa11ed shut on three occas1ons (2/19/77 9/20/77

; and 4/28/78) nd on one occasion the CCW heat exchanger heat transfer

coefficients were found to be below the des1gn va]ves because of SNS-

sice fou]ing (6/19/79). Kith the exception of the discharge check velve

failures, these events co not demonsirzte eny sicnificant failure trends.
The licensee discovered these failures during attempts to stert SHS

pumps. Licensee Event Report 78-15 reported that Few vC1ve hwnce pins

Ty

“would be instelled to correct this preblem.  The new hinge pins and the

‘monthly testing of the SWS pumps required by the licensee's Inservice

Purmp and Valve Testing Progrzm orovids adéQUate;assurance that (1) the

(D

SIS pumps will remain opereble, and (Z) the effmcCcy o7 the hnnﬁe pwn

replecement is dehonstrated.

The mezns o7 deiecting racdicactive costemination of the SWS (and CCH

system) are evaluated in Reference 7.

Besed on our review of the SKS, we censicer the components supplied by

the critical headers (Teble-2) to be the essentig] lozcs con the sysiem.
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Although our evaluztion hzs shown that one SWS pump can supply all
essentia] Joads on the system, we were concerned that the successful
functioning of both the SWS and the CCW system may depend on tEe cepacity
of one SWS pump if loss of offsite power'andgfaj1ure of “diecsel generator

1-2 are assumed. To provide zdditional SWS purmping capacity, the fire

protection system purps (two diesel driven, one electric rotor driven,

1500 apm each)'are availeble and-can be connected'td the SWS by a

manual ]2”‘ya1ve in the screenhouse. Even though the flow from these
pumps would not approéch that of cne SiS purp, the fire system'pumps

arevcépeble ot a'; ent1ng the flow of en SWS pump 1f 1equ1red

TQONCLUSION"

Based on our review of the service and coo1ihg‘water;systems for Palisades

-'we'have coneluded that the essent1a1 systevs and functions are

o RPSCS: Coo]1ng for Reactox Primary Sh1e1d "

CVCS Pump Seal Lubrication: Coo11ng cf Cncrg1ng Pumps
CCW: (1) SCS heat exchanéér cooling for p]ant coo]qown
(2) CVCS chafging pump cooling for reactdr system makeﬁp

and borat1on

.SNS: (1) A]] loads supplied by the cr1t1ca1 S WS headers

We have determined'that the desion of the zbove systems is in conformance»‘ '
wuth current regulctory ou1de11nes end with Ceneral Des1on Cr1ter10n T
(GDC) 44 regaxdwng capability and redundcncy of the essent1a1 funct1ons
of the systems with the except1on of the CCW system suscept1b1]1ty to

loss of functicn fo]10w1ng cextc1n essumed CC system pipe breoks.
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However, the essential functions of the CCH system can be performed

by other systems under all operating conditions. The above systems

' also meet the requirements of GDC 45 and 46 regarding system design

to permit periodic inspections and testing.

(ot

To essure the capabi]ity of the SWS and CCY systems in a post-accident
condition requiring tontainment cod]ing and with the postulated single -

failure of diesel generator 1-2, the lTicensee SHOU]d prov1de, in the p]awt

"operut1ng procedures, the reou1red ou1dance to the operator to prevent

exceeding CCH design temperature . (Note, no crd1t should be taken for nonf
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