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S=21]1 Break iz the Pressurizer (PORV) With No Auxiliary
Teedvater 2nd a Sinsle Tailure of the ZCCS

1. Iaszoductien

The evaluatios ¢f s=all breaks in the pressurizer ia Chapter 6.2.3 of the =ain

repost covered the follewing tvo cases:

1. Lloss of main feedwvater resulting in a stuck open PORV, mo loss of offsite .
p&wc:. and one EPI train available for emergency core cooling.

2. Stuck opez PORV with lois of offsite pover and one EPI trzin.

This supplement provides the additiomal analysis of a s=all break of the PORV
vithout feelvater availability and a single failure in the e:ergencj cere cool-

ing systes. For this assumpticnm, the 177 fuel assecbly lowvered-locp plants

*£all inzo two categories:

1. Oconee will have ose EPI pu=p injecting through oze train for 10 minutes
234 tvo EPI pu=ps injecting through two trains thereafter.
2. All others will have one EPI pump injecting through ome train for 19 minutes

aad one 221 pu:ﬁ injecting through two trains therealter.

This evaluarion is based cn the availability of one EPI. Coasideration of

the resulss for Occnee is givea iz Sectien 4.

This evaluatioa wvas performed with the comservative assuzption that decay heat
equals 120% of the ANS 5.1 (1571) values. The evaluaticm shows no coTe uncover
aﬁd no cladding te=peratuTe excursion for a period of 30 minutes. Extrapolation
ef :hcsg results by hand calculation lead us to expect core uneov;ty by 40 nin-
utes if no Z;rthcr action is takem. Operator action to start feedvater or
dnitiste a second EFI-train by 3di=1nu:cs wvould prevent core uncovery and assure

co=pliance to the criteria of 10 CFR 50.46.
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ihe analysis method used for the evaluation is that described in Chapter §
~
reference &4, BAW-10104, Rev. 3, "BsW's ECCS Evaluation Model," along wish th

oodel modilicatiozs of reference 5. As dictated by reference 6, the Bermoulld

correlatica was used for subcocled flow rather than the modified Zaloudelk cor-

rvelation as proposed iz reference 5. The followving conditicns and system rTe-

- gponses vere assumed duling the transieat:
&. The reaztor is cperating at 1022 of a steady-state power level of 2772 ¥i:.

Decay heat is based on 1.2 times the 1971 ANS 5.1 standard for infinite re-

acLoT operatioa.
The leak occurs iostantaneously, and a discharge coefficient of 1.0 is

»

used for the extire azalysis., Bernoullil's equation vas used for the sub-

cooled portica of the transieant, while Moody's correlation was used in
the two~-phase ;;::ic:. ’

Ko offsite pover is availabl;.

The reactor trips en low pressure (1500 psig).

The safe:y Tods begiz entering the core after a 0.5 second delay fro= the
tize the reacztor trip sisnal is reached.

- -
N

P=ps trip axd coastdova coincident with Teactor trip.

co=plete traiz of the emergency safeguards systez fails to operate,
leaving two CiTs and cnly one EPI and one LPI systen zvailable for pu=ped
injectica to mitigate the consequences of the LOCA.
The auxiliary f{eedvater (FW) system is assuzed not to be available during

the transiex:.

The ESTAS trip, including signal errors, occurs at a RC pressure of 1418

psia.




Yuo’

30 minutes cose boil-off is exceeded by IPI injection and the RCS locps still
gonzzin significant liquid izventory at elevatioas above the top of the core.
Actuation of feedwatzr to cenirol and decrease the RCS pressure at this tize

wil]l m=aizzzis that balaace and prevent uncovery.
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3. PResults

iguzes 2 through 15 show the evelutiea of several key reactor coclant systes
variables for this event. The CRATFTZ noding di:g:a=.£or this aznalysis is pre=-

sented ia Figure 1. Tﬁe folloving table presents key results of the amalysis:

Secuence of events Tice, s
Break occucs (1.05'13.2 € top of pres- - 0.0
surizer equal to a PORV braak)
.lzlctOt trip | . 60.0
Less of offsite pover, RC puﬁps coast~ 60.0
dowva occurs .
Main feedwvater coastdowvn ends _ 74.0
I injecéion starts " . ) 250.0
Ratural circulaticn essentially lost 1440.0
Peak claddi:i‘:ezpczaturt " 720F (initial value)

The RCS depressurizes with the initiation of the break as showm In Figure p- 8
Since the break is in the stea= space of the pressurizer, the RCS depressurizes
vapidly to the ESFAS sezpoint, thus initiating the EPI injection. At 600 .
seccnds into the transient, the RCS repressurized because the pressuctizer

goes solid.as showa in Figure 3. As showa in Figure 4, the SC secondary side
liquid volume goes éry (approximately 570 sec) just prior to the pressurizer
going solid. The reduced primary to secondary heat transfer also precipitates
the increase in RCS pressure. Extrapclaticn of the tc;ults at 30 minutes to
exteaded tinmes shovs that the system will eventually repressurize to 2500 psig
}codc safety setpoinz). At this pttssurc.E?I injcc:ica vill not smatch core
boiling until approxizately 10,000 seconds. Therefore, uznless further actien

is taken, core uncevery will occur. Operater action to initiate feedvater

at 30 mizutes or to es:ablish a second EPI puzp will prevent core uncovery. Al



&, S=all 3reak i= Ocozee Pressurizer Steam Space
Wishout Feediater

The discussioa of system response in sections 2 and 3-vas based oa cxze operatizg
EPI pu=p. Even with a single active failure, Oconee will have two pu=ps avall-
able vithin 10 minutes following ESFAS actuation. The Ocenee EPI pi=ps are
spprexizately 103 lower ia capacity thaa :hc_gcnc:ic F?I capacity used in sec~-
Ficns 2 and 3. Tor the first 250 seccnds up to ESTAS action systex response
will be identical. TFollowing that, for 10 minutes, the Occonee system liquid
dnventory will lag the generic calculation slightly (Saximu= effect - 70 £t’
2t 950 secozds). At 550 seconds Oconee will establish two EPI pu=ps or about
180% of the injecticn used in the generic evaluaticn. Therefore, Oconee will

achieve 19ng tern cooling much earlier than the generic evaluatiocn and the

vezainder of that evaluaticon will bound the results for Ocozee.

-
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