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Fua) r]add}no \nmpnratuve pred.;t1on woere perfurmad for KOS -of- fTuid
test(]) (LCFT) loss-of = scoolant experiment | (Lbcf) LI-S(z)qulng the RELADG -
conputer code.  Two versions of this codofL e used, RE €Ly PG/FOJ3(3) and . »
QCL%P1/]J06( ). Wvlﬁu"ed thwrmoaou11n da ta has boen couvwved to. lcsov- |

,___/

‘(0H1Cu10n§ to deformine -the rola f1vo dL(UPJCV rr thclkha hFLAP carputer

ceie versions and their respective dlowdown huaf transfer correl af1rvf

o e
© selected to describe the ‘uL1 cladding surface *umperaturﬁ response dur1vg
i’ the subcooled and. s(turaLwd hlczdovq pha e of the LOCE. °
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CLOFT LU\,E L1-5 simulated a 2007 deubld-ended nffsct shear break in ,

. y . ) N R LR
the cold leg of a fou"-loon large pressurized water reactor (LPWR).  The

LiLial condlfx-ns forughe LOCE were: - zoro power w?ﬁh«& nuéleg} core
installed, prwwaxy coolant \”C) temperat re of 541 k. FC'pre§sune dvaS.G
mPa, and -PC ‘101 of 176 kg,‘ec . The, PC pqmpsbwére running until the end’
= of ‘the. blodehn phase of the LOuk,'and cdjﬂ iey omorgenéy core cosiant (£ce) =

£ B < :
1n3“:t10u initiated at 19‘3 3pnds. SO oo ‘ =
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The RELAPG fuel.rod model for LOCE L1- uo<cr1bc s 2 singie fuel rod
and the fluid conditions ,eroun1 ing it. This ﬁySuQW it modeled as 14..
Contral velumes and 12 heat, 5lain (.xguxo 1), Eaih ‘head s iab consists of 7
:hrvﬁmmaterials; sxmu.at1nv the fucl "nTlnﬁJ gup, and claddm".i The fluid qZ//"
conditions for tais model WO gcnexhund by a dotailed kr’AP4 systom model Qq@/
and input as time dependent upper and 1Lqer,panum‘condlt.qnsa(contrOI

valames | oand 13)., ) S
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A comparison of claddan surfaco tempvtdawr‘ |rod1rtuonq calculated b/ .
RELAPS/MODS and ‘MOD6, with measured temperaturks gna foria pns1t1on 28 cm

e

»abov; the bottom of the fuel rod is presenttd in Flvure 2. Dur1ng

,‘saturated blowdown phase {0.08 . »,gsgseconds) of FOC; .1-5 both Qf the

predicted-neat Lransfor

RELAPA calculations, as well as the measured therhbcoup]q da%é show that,
the,fqei«cladding teﬁperaturc follow. the PC sys;ém 3aturation'tempenature.
The hoat transfer (HT) correlations used during thi§$§ime period, hamé]y.‘
the Thom(a) corrnlatioh for RILAPI/MODS, and the\then(4) cérrelation for"

" M0D6, calcudlted HT coeff1c1pnts with relatxve differencesras great as

47%. However, the tuo REALPA fuel. clauding temperature calculations are
nearly identical to ewch other, and are in qood agroement with the measured
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The ¢crlculated heat fluxes for the samo posit{on on the’%ueT rod as -
the measured tﬁmperature data is shown in Figure 3. 1t is Qbserved on, ;
this lMayre that the RELAPA/MODE calculated heat fluxes dropoed shirply
to mwro at 25 seconds and revained near zerv (uxcept for some spikes
caused by core fluw reversels) until the end of the saturated blowdoin
phase. After 25 scconds the woid fraction is calculated to be greatc% o
than 0.06, which is the Tucl rod dryout criteria uscd‘hy\ihc PrLARAYMONG
sclected ¢critical héat”fTuxi(Cﬁf) correlation, namely, the W-3, isu- Pcrnor
and Modified Zuber Correlation'™’. That is. when the vord fraction is
greater than 0.96 the EPFfuiation calculates CHF to accur by taking inte

account the liguid deficiency on the fuel rod.

RELAPI/MCDS alculutnd heat fluxes exhibited an’os: 111ato~» buh*v.o:
f departure from nucleats bbi]ing {DNB) and roturn to uucfeaLe,bo111ng
{(p1g), with the initial cccurrence of DNB at 26.5 seconds. This oscilla-
tory bLehavior stops at av"nox1nu*elv 32 socond 1ﬁdkstabilize5 into ane

nf the pre-CHE HT modos. ﬂ,uno General Eloctric (hf) Company NF Correla-
2\
g

tion was used in RELS )A/nooa La]cu1atlons Th*s corre 1at10n is a funct10n

of quality and mass flow rﬁte, ani does not “LL 1n»o account the void

fraction {a aryout critériqn) Lnnsequ(nflv. at appvo<1mhte1v 33 seconds

she RELAPA/MOUS CwF cdrro]a*xon did not (11cu1ate CHF to occur, and

ceuted 2 high 011 fra ‘WOn\nuuleate Foiling: }T corre]at1oq, which over -
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. In conclusion, besed on data presented, ek311;1t drvout ulltetlons in
rhe CHF corro]a ions used by u‘lAPt will vnsult‘ﬁ;_a better pred\xt1on 8
of cladding temperaturce than CHF corrulat1ons without such dryout criterions.
W addition, the RELAPA calculated pre-DNB fuel cladding temperature is not
‘ftxong1v effected by the calculated HT.coefficients fgr i NCE L1-5.
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