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Based on the present study it is suggested that, in reactor analyses in
vhich the potential for core uncovery oceurs, the mixture level
trejectory and peak fuel temperatures are caleulated outside RELAPS using
& code employing & fine axisl mesh, using boundary conditions from the
RELAPS analysis,
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1. INTRODUCTION

The RELAPS /MOD? code [1) is befug wed b; CGDCD for caleulating Small
preak Loss of Coovlant Accidente (SBLOCA) and pressurised transient
sequences for the Sizevell "B’ PWR. These calevlations &re being
carried out at the request of the Sizewell 'B' Project Management
Tean .

To assist in validating RELAPS /MOD? for the sbove application, the
code 18 being used by CGDCD to mwodel & number of small LOCA and
pressurised foult simulation experiments carried out in various
integral test facilities. The present report describes a

RELAPS /MOD? analysis of the small LOCA test $-1M.-1 which was
performed on the Semiscale Mod:2C facility [2, 3] $.10-1 simulated
& small LOCA caused by & break in the cold leg pipevork of an ares
equal to 5% of the cold leg flow area.

In addition to & detalled description of the new analysis of §.1H-1,
comparisons are also described with earlier caleulations with
RELAPS/MOD] and RELAPS /MOD?, described in reference (4.

2. CODE VERSION AND INPUT MODEL

The code version used for these calculations was RELAPS /MOD2 /evele
36.05 B0, This code is & version of the standard release of INEL
tyele 36 05 containing error corrections (privarily Cray conversion
errors) lmplessnted by UKARA, Winfrith, 1In addition the horizontal
stratificatior model of Arcron and Bryce [5) is optionally available
in version EO3  This model was used in the present calculation to
wodel the junction connecting the break line to the cold leg.

The RELAPS/MOL? wmodel was taken from reference [4). Discharge
coefficlents in the hreak junction were set at 0 9 for both single
and two-phase flow, The RELAPS /MOD? model consisted of 181 volumes
172 junctions and 256 heat structutres : the noding diagrem is shown
in figure 1.

Microfiche listings of code input and outjut bave been filed under
Safety Technology Svcticn In the Microfiche Archive at GiaD,
Barnwaod. Code input is archived under BBUWDOAA, at Barnwood.

3. INITIA AND BOUKDARY CONDITIONS

As sta -d above, initial and boundary conditions for the present
caloul. lons were taken from reference [4]. To establish the
required stesdy state conditions, . steady state calculsution was
first run for 300s of problem time. Pavameters controlled to
achieve the desired steady-state were steanm and feed flow and the
pump speed. A dummy time-dependent volume was connected to the top
of the pressuriser to maintain the desired steady primary pressure.
After 300s these steady-state conditions were removed, t dummy
volumes Juleted and the calculations alloved to proceed for $0s
before initiating the transient.



















bolldown period. 1t was therefore concluded that the
errors in calculated depressurisation rate cannot be
ascribed siwply Lo uncertainties in the break flow
multielier.

A theck was then made of the break mass flov rate
caleulated by RELAPS/MOD? in the period 250 to 450s.
Values were found to be within 101 of prediction of the
homogenous thermal equilibriun wodel of two-phase
eritical flow, which would be expected to provide &
reasonable prediction for the orifice geometry and
thermodynanic conditions in the test. Therefore the
RELAPS /MODZ results are considered reasonable.

Finelly & check vas made on the calculated enthalpy in
the broken loop cold leg in the period 250-400s. 5
results indicate vold fractions in the range 0.98-1.0 in
this period.

Experimental dats based on gamms densitometer
measurements indicate high void fraction at the vessel
end of the broken loop cold leg. Hovever, the botton
densitometer beam at the pump discharge end of the
broken cold leg reveals the persistence of & laver of
vater throughout the transient. This suggests that the
error in caleulated depressurisation rate results from
errors in the caleculated rate of entrainment of water
from the broken loop pump suction pipework inmto the cold
leg, and break nozzle,

Additional information suggesting that the error in
calculated depressurisation rate is related to errors in
the caleulation of broken Loop cold leg conditions comes
from detalled inspection of the primary pressure
history. The experimental pressure history shows two
distinet knees at ~ 180 and 270s as the broken and
intact loop pump suctions clear. In contrast, the
calculation shows only a single knee as the broken loop
pump suction clesrs.

It was concluded that relatively small errors in the
caleulated clearing behaviour of the loops seale
probably gave rise to the overprediction of the
depressurisation rate. However, the data is
insufficiently detatled to eliminate errors in
calculated primary-to-secondary heat transfer, or
metalwork heat transfer as coutiibutors te the errers in
caleulated pressure (4],

DISCUSSION AND COMPARISON WITH PREVIOUS ANALYSIS

The present test has been analysed by Loomis and Streit (4] using
RELAPS/MOD2/Cycle 36.05. 1In common with the present study, these
authors noted the failure of RELAPS/MOD? to caleulate dryout

correctly;
too quickly after loop seal clearance.

they alse noted that calculated primary pressure fell
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