A, SUriY

A1 INTRICTIVI

Tae accunulator srystan is avaluatad in the con<ext of a larze loss of

corl 11t actident (.03%) a3re $he dressurs in the core 43:r2asas

suffizizatly to 2110/ injection due to tae higher praessure aitrozan in

eazh of the aczunulator taalis. Suzzess is defined as the injection of

thr2e accunuletors iatd the three intast legs jivea 3 LOZA has ozzurrad .
on the fourta T23.

Thz 3721 ,sis was Za=ried 04t und2r thz folloying conditions:

at.

aztu2tiom signal is pras

o

d on el2ztriz powar to function,

LK edpeg® i O I Gt B B el n
raquir2d for all staces of electri:

Tl B
t12=2%5re, 031 299z 21)
23

29 thr ev2at trees, the aciuwlatar systaa is incorporated wita the 1oy
prassure: ivj20%i07 systea (LPI3). 3029 are required for suzz3ssful
@72rz2nzy 20913t iajaztion.

T32Y2 ) suamarizes th2 resulis of this analysis and conpares it o the
wAad4-1422 resylts. T2 2237 uaavailadility of th2 systen is

1.51 x 1973, Tie prodadility distridution for tie accuaulator sysien
unavailadility is saom ia Fijure A,

The analysis has revealzd the following doainant contridutors to systan
unavailadility:

Azan
® 'Hior-odarated vilyes 1.29 x 10-3 (74.23)
o <iezk vilves 4.15 x 10°% (25.6%)
- A.3 {DI5LJSIDIS

The chezck valves and the 10Vs are the doainaant contridutors to
aczuaslator ynavailavility on Jeqand. The tank lavel, W2 pressurs,
and piping failures are insignificant conparad to the check valves and
MIVs. The resulting nean unavailability on demand (1.61 x 10-3)
reprasents th2 loss of any one of the three intact lejs, assuning the
LOCA azcurred on tne fourth lej.
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B. SYSTEM D

- .

™

SCRIPTION

B.Y SYSTEI FUNCTiloN

For a large LNCA, the accumulator systen provides ennugh water to
iritiate recovery of the core in the interval of tine before the LPIS
starts to provide flow, about 25 seconds after thre LOCA.

B.? SYSTI* COMFIGURATICN

A block diagran and 2 simplified PLID for the systen are shmvn ip
Figures Y ard 2. Success of 21 three accinuletnrs or the intact
injection legs is recvired for successful initiation of core recovery.

B.3 SYSTEN QPERATICN

Vher 2 nedirn or large break occurs in tre reactor coolant systerm, the
eccinulator tenks discharge to initiate recovery of the reactor core.
UrYile the previous systens vhich recuire punps for irjectior, the
accimutateo- tarks are passive, an? iriactior occurs vhen the reactor -
cocliart srsten precsure crops helov the nitrogen gas pressure (nomiratly
€10 tc €2C peig) in the tankz. Ore tark is provided for each reactor
coc'art cold lec pipe, and all the tenls are ide-tical.

A nininin boretec vater voline of 8CC to R1E cubic feet is nmaintained in
the terks 2t 211 tines. Two level sensors provide contro! roon readouts
0f the leve'. Lov ard high Yeve! alarns occur vhen the tank level falle
or rises by nore than a set ancunt fron the operating condition. .

wrer the repcior coo’ent pressure falls belov the accinu’etor pressere,
“he boratec veter flows through the notor-opereted iscletion valve
(BECA-D), vhick is normaly deenergized oper oand receives an npen
cafeguerds actuetion sigral. These velves have recdundant DC positior
indicetior ir the CCN when AC pover to the velves is deenergired. Flow
ther contirnes through the tvo crecl valves and into the cold leg piping
of tre reactor con'ant systen.

Mitragen gac is nonipelly nainteined ir the tank at 610 to 62C psic and
is roritnred b tio pressure sercors that provide 2 contro! roon displer
of the pressure. An 2larn occurs if the pressure falls or rices by nore
then 2 set anount fron the normal pressure.

B.£ SUPPQOPT SYSTENS

The accunnlator system is @ pascive response system such thet, 2t the
tine of injectinn, no other systens need to operate. Level and pressure
in the accurnulators are nonitored during normal operztion tn assure the
read*ness of this systen.
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3.9 IS8T, SJAVIILLANNE, A4 TIZ4illAL SPECIFICATIOM LRI ENS

A heck valve leah test s perfor-2d duriag refusling outags intarvals
far valves 335 A, 3, S, D andg 897 A, 3, £, 2. Prior to returning to
servize whzan WS prassur2 has fallen witaia 109 psi3 of the RHR systan
desizn prassur2, a caeck is psrforaed to erify that these valves are in
the clos2d position. Tadle 2 shows %1e zonponeats that are tested.

In2 aczuaulator can be tak2n 2ut of service for 3 maxinun of 8 h0urs for
haT 374%32.un t2sting. |

3.5 MANTENANIE WIIITEATS

1% 18 0% 3119wz d to operat: with any accumulator inoparadle  In
e of required naintanancz, tae Hlant is st don.

3.7 JPSWUITN VHEIATIV

1202 15 10 I22r3TOr intaraztion with ta2 azzunulatar systan during

A%=71. 332-atioa.

3.3 SJY1)4 2AUSI PITTUTIAL

SinZz t92 systay is basizally a passive systen requiring 72 aztuation
sign2ls or sudoort systens, nd sizaificaat 207197 c3use ontential aas
Szzq ig2ntified. Tae only aztive conponznts arz ths chesk vilvas, waizh
are requir2d 19 0921 on deland.
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Tre event of "Insu®ficiert Fiow From the Accumilator” is defined in tre
evert tree ond nust be pnsitive hefore LPIS 15 requested. Since the
I0Vs 2re ceensrgized open, there is no poier requirenert for these
sveters. : g

C.2 SYSTEM FAULT TPEE

The tree fo= each accumvlator, shovn in Figure 3, is ar OR gate with tio
checl valvee and 2r 'OV thet is rormally ceenergized open 2nd a'sn
receives a safeguarcds acturetior signal to oper in case it has beer
enercized ore cinsed. For 2 large LOCA, #1Y three accrnu'ators or gend
leas nust provide flov to successfully iritiate recovery of the core.
Trerefrre, or of the nire va'ves that fails to allov flov 1YY ceuce a
“failure of tre accunuletor systen.” Otrer failures of Yo tank leve!',
Tov ten! preesire, ond pipe failvre, are 2lso shovn. Their contribution
i1 be discussed ir the cuentification sectinn.

C.2 FAULY TREE CODING AND BASIC EVENRTS

Tre basic everts are listed in Table 3 vith the failure nncde and rear
faiure rate indiceted. Each of these is 2 sing’e elenert cutset sirce
ery ore failure faile the cysten. The resu’t is nine single evert
failures ket resu't in inp evert f2ilure.

QEPpADSNIAIN




L/LES L4 CVLESD

iy S *S$3deLd MmO ; usernlsq SeL il
J42fuo| vo paseq Jofue| SEU0S3G SMLEA LESL U1 &SE2 Laun Ul ‘Jsfuoy

8C APL pu® LOIJCLISSE UM SL SLIUOL 2| &Ll ‘Lele S) 3CE &4y 3ELY FjLaea
LLIN 3533 nofy; & AuQ  *La3s SA(EA ILY UCJ) LalJeC cey a3ef sL3 31
Feysc|q &q few yi1edro|; 43 ‘usce parifasuzap Si Ls1S &2 (kA suy LErouy
USAZ “J1ECaJ4 G} oLl UESL SL3 PEJSELSLOZ SENn (SJ4NOU (5/@ 40 SLiuodt 2()
21243 31553 3yl 40 jieL su0 “‘3(3/2 furlamsd LILOU-2| E LG [RSEC,

e-CL X 187 =
($-0L X CO'#)E + (c-OL X {€°5jS =

SSdr LR SOl € « Se4l LB SAEA 313502

o

= LES|,
Lels S AJLLierLiearun £La3s4s uUEsL aLY 03 LCLIRGLJTIULCS sLerpdey sl

‘eCl LNY3 &SJOn CU 3G
LLi® JOYE(MLN2JR LR UL 328 FC| PE3c318FLR 8L T3CLLIS3 3F  °*SiSEq
SEOFL LU0 € LC JCIE|MLNSOE LS8 UL [SAe| Jeier sserbeptul 323833f
C3 SJCSLES |&AS| JUEPUNL3J CK3 STU LCIE[ALMIE LITZT (3435 «328F

‘e 0l LELY 3SSCK 2
§C €3 SCIT(ALNSSE UE UL 84rSSad nC| Patzisipun atuysse & 5183
SFOFLIIUCY ® GO JCIS{PLMCSCR YSES LC 24rssasC sserbepeul 2-8:sp o3
S4CSLES 24MSSE.C JLEFLNEEL C1Y SEL LOLE|RLAIZE LIP3 ELTSSTug 51 8

*LOLIZES SpOLLsL

U] Ul FeSSNISLp Sk Jnoy Jad g-CLl UEUY SSE| SJE SLCLIrcidiued

€CLC BU3 3TLY SIELL3Se &, “SJOIB[MLTCZE L3 4O S&4r [i€;
2LfuLLs 33M3L3SL0S T4 SUCLIZas SCIC L3 SICLS ¢ €1CE; "s3Cic @

PO SN
gy TRy o T

Lixcle e

£

(€) (ueco pezificucep) pasos Sit2; ACh o
c-CL ¥ L€'S LUz

(€) L3CC O3 S|iEk; SA(EA %23Ls @

*ILELC SLILY 403 343y LICLS

SEr(Ta L3y LEarern U3 ELLARy SpCL 8843 pLE SEALEA XZ84S 3LS L3th
FeSn ser e3ep Eumo| (04 3L1 ‘Tucy3usyy  -Fa| 2IELL LIES UC KO, 1CL(®
SSEL ACH U3GO peltfasLesp 2uC pue sA(EA 38U Or3 Iul ‘sLeatirurace
8L JO SSSIOMS SJNESE 0 10(y SprCLc ent. SEa| 2E3ut (€ 2ILi§

TP 2ejiceds-qued Cupsn pEIA(RUR S1 38S1IM) (RLAULL 3LiAs-3(ELLS Late3

FCILTEIRINGS ZexrCevk L°L°C

Sabll5i%s 375008 1R

e




As ciscresed ir Sectior B.&, tests on the svsten are done 2t refueling.
Ar: neirtensrce or the syeten during operation calls for 2 plant
skutdovn, trerefore, ro unavailabilit» contribution is considered¢ fron
test ercd mainterance.

D.1.3 HUNAL ERROR COMTRIBUTION )
Sirce this is 2 pascive svsten, no human interaction occrrs during

nor~2) aperetinr. Therefore, no cortriburtion is 2'1oved to overeM
sysier uraveilehility due tn hunen error.
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TABLE 2

TESTING RECUIREVINTS--INDIAN POINT 3

Testfng

Cyclec every RCS depressurizetion®

Leax tested every R(CS depressur-
ization*

Cycled every RCS depressurizatiorn

*TestzZ for leakece every refusling; tested to assure closure every

- regsuTIzetion,
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CF - COLD LEG
(v

COLD LEG
(4)

LSS ATOR COLD LEG .
B @
v WATER CCL2 LEG
(3!

Figure 1. fc-umulator Block Diagram




ACCUMULATOR ACCUMUL ATON

ACCUMULATON ACCUMUILATOR

31 . 3a

3 13

\0970

LooP (1) LOOP (4} Loor (2) Loor (3
AC J cowo e COLD LEG CULD LEG COLD LEG

" *D.0. ® Deenergized open.

Figure 2. Accumulator Simplified PAID
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