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EXPERIMENTAL AND MODELLING PROGRAMME FOR DIRECT CONTAINMENT HEATING
(B, Chaumont®, C. Carcli*, R, Meignen®, L. Meyer*)

To evaluale the DCH consequences in a hypothetical severe accident in a French nuclear plant the IRSN uses ASTEC (Assessment of Scurce TErm
Coda) Indide ASTEC, RUFUICLY, & lumped-paramater oode based on gimplified models, avalusts the corurm mass daperssd culside the neasion pit
using @ cormelaton astablished by KAERI on the basts of the expanimental results. The modids RUPLICURY s then coupled with the modide CPA o madel
the phanomena ocourring in the dome (hydrogen combustion, condensation of steam etz ..} and fo evaluate the
containment pressurizalion. The main advantages of the ASTEC coda ane the possibility 1o anabrse the complete
Bccidant saguence and, because of B8 ralative reduced computing limse, the potsibility 1o imestigals the infuencs
of differant paramaters that hawve Bn influence on the consedersd accident. On tha ather hand. as ASTEC uses
simpdified models, the results 50 obtained should be independently corroborated,

Al this purpess & research programme has been defined with the main objectives of cormoborating the results of
ASTEC sorceming DEH. giving a deeper insight into the diffierent phenamena coouring during DCH and guiding
thay future development of more accurabe modeds. In particular the ressarch programme develops angund an
experimental axis and a modeling s

> The exparimental programma

AR axpedimantal programme has been defined in the frama of & cooperation .

agreamant batseen the "Forschungszenirem Karlsrube® (FZK) and IRSM in “‘|
b
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order to investigate direct confainment heating in the French reactors, The
expefiments are presently being canied oul using the DISCO-C and ISC0-H
Teahies gl FZE apponumaly moddad bo represan] [he Freénch reacior cavibes,
The DISCO-C puperimants. irmsestigale the issee of i conum dispersson and
are camied out in @ mock-up representing, at the length scale 116, the RIP the
RCS wolume and the reasiod pil The experiments ane perfoimed i foam
RN pBrahane uEing waler &8 cofiem simulant and nerogen a8 sheam simulan, for
differgnt pressure in the RCS, breach diameter and conwem simulant mass. The
cofium masses dispersed in the dome and in the inbarmadiate compartments
are measured as wall &8 the mass retained in the reacior pit. High-spead fims e
give an insight info tha phanomansa ocournnsg in the pf with a parlicular athention _'|-

1o thee corium ejection, jet iragmeniation and corium entrainment. e
Represanting, o the same kenglh scale of the ESCD-C expeniments, the RPY,

the ROS wolume, thie resctsr pil and the reacsr contbinment The axpenments Detail level of the cavity
use an inon-alumina melt s corlum simulant and sbeam as driving Buld in the in the DIFCO facilitios Schama of the DISCO-H facility
AP The initial temperabure of the melt is approdmately 2400 K. The initial containment atmosphere is prototypic (air, steam and bydrogen) or inert. The
disparusd catum mass and its disiribution is measured a3 wall a5 the sire of the dabris. Conlinuous pressune and lemparalure measunsmants in the dome
and im thd reacior pa ane provided. Wideao films in the reacior contanment allow reconabnecting the mal fow and Mydrogen burming ming. Pre and post est
gas analysis in the containment ane perfammed

> The modelling programme

Beside the simplified modalling approach used by ASTEC, a modeling reseanch programmie is camied oul using sophisticated J-dimensional mult-phise
eomputaticnal fuld dynamic codes. In panticulas the MCID code, jointly davelopad by CEA and IRSN, and the AFDM madule of the SIMMER famiy cade
ara ysed by analyss in detall DCH (he latter code |8 used in cooparation with FZK). Bath codes are usad for pre and post test analyses of tha DISCO
axpariments, Thalr use in conjfunction with the expardmaental programme alices a batier interpratation of the expenimaniad results, ghes an insight ko the
different phanomena accurring during DCH and guides the axirapolation 1o the rescior scala. The use of bvo indepandent codes cormobarabas their mubual
rasulis and points oul theer redpective Bmits.

Although these codes prove o well model the main phenomena ocowring during DCH and in some case may be wsed for meacior case analyses. their
direct appication for the evaluation of the conssquences in a hypothetcal severe accident cannot be presently genenaliized because of the lage
compiting redcurces required and the impessibidity o analyse ihe complete sccident sequence. They however conbribule, bagether with the axperimental
results. 1o improwe the similified modeds imolesmanted in the ASTEG coda.
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Préssure in the reaclor pit and in the dome durding
DCH. Comparison bebwean and MCID compulation
{aborva and the DESCO exparmant {bkow)
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