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S=2ll Break in the Pressurizer (PORY With No Auxilia:y.
Feeduvater and a Single Failure of the ECCS
With Realistic Decav Heat

1. Insroduction

The evaluation of s=all breaks in the pressurizer in Chapter 6.2.3 of the main
:cﬁo:t covered the following two cases: :

1. Lloss of cain feedwater resulting 4in a stuck cpen PORV, no.lo:s of o!fs;:c
B y;uté. and cne IPT train available for emergency core cooling.

2. Stuck 6p¢n.roav with loss of offsite pover and one EPI traim.

This supplexent providgs‘the additicnal analysis of a szall break of the PORV
wvithout feedwvater availability and a single failuve in the c:ef;ency core cool-
ing systex =1:h.r¢alisti: decay heat. For this as:u:p?ion. the 177 fuel asse=bly
lowered-loop plants fall into two categories:

1. Oconee will h;J: cne EPI pu=p injecting :hrod:h cne train for 10 zinutes
aad tvo EPI pu=ps injesting through two trains thereaftes.

2. All others vill have oze EPI pump injecting through one train for 10 =inutes

and one HPI pu=p izjecting through two trains thereafter.

-~

This evaluation is based oan the flow cqpivale:t to oze EPI pu=p. Consideratiea

of the results for Oconee is given ia Section 4.

The evaluation shows no core uncover and no cladding tesperature excursion. 3y

the end of the analysis long term cooling has been established via EPI injec~-

-

tioz and the criteria of 10 CFR 5N.46 ave nmet.



2. Macshod 0f Analvsis

Thc g;;lysis :e:h:& uscd fcr :he cvalua:ian is that described iz Chapter 5

of refegeace 4, SAJ-ICIOb Rev. 3. "3&"': ECCS Evaluation Model," alezg with tae

s e e e -

sodel .adifica:icns q. re.erznce S. As dictated by reference 6, the Bexm ou.li

corselation was used fos sub;ooled ‘low rather than the modified Zaloucdek cos-

relation as prgposed in reference 5. The following conditions and system Te-

sponses vere assused du:iaz the gransieat.

2. 7Tbe Teactor is operatin: at 1022 of a steady-state power lcvel ef 2772 ¥%:z.

s ?ggay §§§: is hased on 1,0 :1;es the 1971 AMS 5.1 standard for infinite Te-

actor operation (zealistic decay heat).

... fEREmm. e wmew

b.',:be le;k Qcsuss 13::33 aneously, and a discharge coefficient of 1.0 is

vsed foT the extire an2lysis. Seggoulli's eqﬁation wvas used for the sudb-

cocled portiea of the transieat, while Moody's correlaticn vas usel 12

thy tworphase Po:tioa.

¢. No 0lfsice pover is availabln.-—

é. The teactos tIips oz lvw pressute (1900 psig).-

e. The safety rods begin extering the core after a 0.5 secoad delay f:2= the

. - e . - - — - —

:.:c :hc Teactoy $Tip signal is :eached.

N e e --msrme -

~£, :bs RC pi=mps tTip an§ goasggovp coincident with reactor trip.

s. One co=plete train o. :he exergency safeguards system fails to opesace,

r'e - - .. - - .. .

!Ef’f?z two Cils ap@ only cne FPIl and one LPI system available fcr pu=ped

injection to zmitizate the consequences of the LOCA,

ﬁ. Ibc axxilizry feedwater (;J) systen is assumed not to be available iusizg

the tTacsient.

e ca e

1. ’bc 23?13 t’ip, 1aelndiaz s‘;nal egrors, occurs at a RC pressure ¢f 125

psia,

- -



3. Pesul:s

Figures 2 through 15 shew the evelution of several key reactor coolact syste=
wariatles for this evezst. The CRATT2 noding diagram for this analysis is pre-

seated in Figure 1. The following table presents key results of the azalysis:

Secueace of even:s Tize, s
Break occurs (1.05 in.z @ top of nres~ 0.0
- surizer equal to a PORV break) '
- . Reactor trip ' . '58.0
Loss of offsite power, RC puzps coast- 58.0
dowvn occurs
Yain feedwvater coastdown ends . 72.0
EP1 injection starts ' 210.0
Ratural circnla:ion'esscntially lost 1650.0
Maxi=um repressurizatioz :ca;hca - 1590 psia @ 4630 sec
] loag term cooling established ~4700
© Mini=um core mixture level ~ 16.9 £t @ 2290 s;c
Peak cladding temperature . 720F (Lnigial value)

The RCS depresiu:izcs with the initiation of the break as shown in Figure 2.
éi:cc the break is in the stean s;a;e of the pressuriczer, the RCS depressurizes
rapidly to the ESTAS setpoint, thus L:i:ia:i:g the EPI injection. At 1000
seconds inzo the t:an;icn:.'thc RCS repressurized because the pressq;izc:

goes solid as showz ia Tigure 3, As shown in Figure &, the SG secondary side
14quid volu=e goes dry (approximately 950 sec) just prior to the pressurizer
going solid. The reduced primary to sccondary heat transfer also prccipi:a:is
the increase in ics pressure, The p:cssuQc continues to increazse until the

RCS pet volume balance is met at 4700 seconds. This net volume balance is

the difference betwcen the IPI volume injected, leak voluze, core bodil-ofZf

D 40



voluze, and stea= condeasaticn by the EPI. Also, at this tise, the EPI in-

jection rTate exceeds the core boil-off rate. Thereafter, systex pressure will

decrease proporticzal vith decay powver, thus fizzly ;stablishing loag tes=
cooling. Core covery is assured, thereby assuring no increase in cladding
tezperature. Thus, criteria of 10 CIR 50.46 is satisfied without fhc use of

suxilisry feedwvater Er an additional EPI train.

o] 4 Q



4. S=zall Break in Oconee Pressurizer Stcas Space
Without Feediater

The discussicn of systex rerpoﬂse in sections 2 and 3 wvas based on one cperating
EPI pu=p. Evea with a single active failure, Oconee will have two pu=ps availe
able withia 10 =izutes follewing ESTAS actuation. The Oconee EPI pu=ps are
approxizately 10% lover in éapaci:y than the generic IPI capacity used in sec-
:iaas‘z and 3. Tor the first 250 seconds up to ESFAS acticn system response
will be ideantical. rellcwing that, for 10 minutes, the O:onec sys:c: liquid
ioventory vill lag the generie calculation slighely (paxizum effect - 70 £z
at 950 seconds). At 350 seconds Ocomes will establish two EPI pumps or about
A80% of the injection used in the generic evaluaticz. Therefore, Ocomee will

achieve long te-: cooling zuch earlier than the genmeric evaluation aad the

Ttezalizder of :hat evaluation will bound the results for Oconee.
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