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Fuol ,61 adding temperature pred ic t io i^ were perf(jrnio({ f o r Vbss-of-f juid
1 ' (LOFT) lo.?s-of•'•coolant experiment )XLCCE) L1-5V<J' .using the RE.LAP4 "

" " ' f)c-r code. Two versions of this code were used, R£L,'T'1/f''OfJ5v ' and

'KELAP4/MOP6 . Mo.i5ured therpocoupie ck:ta hos boen cqirpa»ted to, Jheoe

predictions to dotorn.ino -the; re la t ive accuracy of the 4fwoRfiLAP't

ccJo; .versions and the i r respective olov/down heat transfer correlat ions

selected to describe the fuel cladding surface temperature response during
0 Lli» subcooled and-saturated blcwdov.n phase of the LOCI. «

LOFT LOCC Ll-5 simulated a 200" dcw!)ld-c-nded nffr-ot shear brea.f in ;,

the cold leg of a four-lqcp 1 areje- pressurized water reactor (Lf^WR).. The rjV

it'. i.Lial ; cotidi tions foru the LOCE were:.- zoro power with-a nuclear core y'

i.nsLalled," prisiidry coolant (PC) temperatiire of 5-tl !•'., IVC pressure of 15.6

i-iPa, and PC How',.of 176 Kg/sec. ..The., PC pumps were' runniny unt i l t^e end' '

of theblowdown phase of theLOCE, and cold leg rttcnjmicy core coolant (ECC)

i r r ^ : t i o r . i n i t i a ted at 19; seconds. ;,' ' .."/•- s * - !

The RELAP4' fuel rod model fo r LGCE U - 5 describes ,2-s ingle fue l rod

Ciii.J the f l u i d cond i t ions TJ ground ing i t . This system ii modeled a,s 14,

'. .n i f ro l , . vclu'PX-3 ;m1 l'i'' heat. •;l.-itr". (Ti<itiro 1) . E,\i:li ^ o a u s l a b consists, of

thi-i-'o mater ia ls ," siis'. ' j latin'j the fur; 1 p e l l e t , gop, and c laddin- j . The f l u i d

comiiLions for" t i i s model wo^o gcnerMtcd by n de ta i l ed KrXAP4 system model

.-ir.d input as tiino dependent u;:per .ind lc./er plenum c o n d i t i o n s - { c o n t r o l
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A comparison of cladding surface temperrfturv rrpdi'cf. ipns caIculotort by-

RtLA?A/MOD5 and M0D6, with iwasured tempera t u n * ^ata fqr^n posit ion 28 c:n =

above the bottom of the fuel rod is presented in Figure 2. During the"

saturated blowdown phase (COS - v 25' seconds) of tOCE LI-5* both of the

RrLAF4 calculat ions, as well as the measured thermocouple data show'thato

the fuel cladding temperature follow the ?'Z system saturation temperature.

Tho heat transfer (HT) correlations used during this' time period, namoly,

the Thoiir3* correlat ion for KHLAP4/M0D5, and the C h e n ^ correlat ion f o r

M0D6, calcua'lted HT coeff ic ients with re la t ive differences; as great as

47?,. However, the two REALP4 fue l , clauding teniperature calculations are

neir ly identical to each other, and nre in qood agreement with the measured

d a t a . • :, j ' >i

The c i l c u l a t e d heat f luxes f o r the same pos i t i on on the fue l rod as ;

tho I'easured temperature data is shov;n in Figure 3. I t i1: obsorved on,,

th is f i t iu re that the •i?ELAP4/f-'OL)6 ' c a l c u l a t e d l i c i t f luxes dropped sfir irply

to .>>ro at 25 seconds and . r'j 'rained near rero (oxcupt f o r soiiie spikes

cause! by core flov; rx-v.orjolr.) u n t i l . Ihu end of t l ic SiUuratod blowdo%i

phar.e. A f t e r 25 second's the void f r a c t i o n i:; ca lcu la ted f.u be c rea to r ' :'

than 0 .56, which is t he ' f ue l rod dryout c r i t e r i a used Ivy Ihc P.rLAP4¥M0:)C

selected c r i t i c a l iieat T l u x : (CHi') c o r r e l a t i o n . naii>t«ly, Hie W-3, fisu-PcVner

and Modif ied Zuber Co r re l a t i on^ " . That i s . when tin- vo-nl f r a c t i o n is •

greater than 0.96 the c p r r c l a t i o n ca lcu la tes CHF to occur bv tak i iv j i n t o
'i • ;'

account tiie liquid doficiou'ey on the fuel rod.

RELAP4/M0DS caVtulatc-i heat fluxes exhibited air oscillatory behavior

of departure from nucleate- boiling (ON'B) and return to nucloate boiling

(P'iG), with the ir.itval occurrence of DNB at 26.5 seconds. This oscilla-

tory behavior stops at .J!';>,r6xi.i;i<jtely 33 seconds and stabilizes into one

of the prc!-CHF liT iuodos."-•( Tho (ieneral FJoctric (dt') Coiv.ra.ny Ci!F Correla-

tioir' was used in kfiLAlM/MODo calculations. This correlation is o function

of q'j.ilUy and maar. fVyv; rate, and doei not t.ike Into account tho void

fraction (a oryout criterion). ' Consoquontly, at. approximately 33 seconds

the P.ELAP-VMOL/5 CH.F ccirrolat.ion did not calculate CHF to occur, and

selected a high void,-ffaction nucleate ioil ih.g (iT correlation, which over-

predicted heat transfer.



I I I conclusion, bo:;i'd on tJ-U.i presented, efculieit dryout c r i tenons in

the CHF correlations ir.ed by KF.LAP>1 w i l l rosu l tMi^a better prediction *

of dadding temperature than CH!: correlations without such dryout cr i ter ions

Irf addi t ion, the P.tlAP4 calculated prc-DNB Tuol deciding temperature is not

stronfjly effected1 by the calculated HTcooff ic ionts for• !.ncE L l -5 .
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