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The. SAS4A1 accident analysis code is a tool for evaluating consequences

of accidents in Liquid Metal Fast Breeder Reactors (LMFBR). I t incorporates

models for describing coolant voiding, fuel pin swelling and disruption,

cladding motion, heat transfer, and reactivity feedback. As part of the code

verif ication e f for t , SAS4A is used to analyze both in-pi le and out-of-pile

safety experiments. Such an experiment is the f i f teen-pin Out-of-Pile Expul-

sion and Reentry Apparatus (OPERA)2'3 test run at Argonne National

Laboratory. This test uses a f i f teen-pin triangular-shaped bundle of simulant

fuel pins to demonstrate two-dimensional voiding behavior in a LMFBR

subassembly during a Loss-of-Flow (LOF) accident. The experiment has been

analyzed using SAS4A for two reasons; further code validation, and evaluation

of the limitations of the one-dimensional SAS4A sodium voiding model in

accident analysis.

The SAS4A voiding model 1s f lexible enough to allow a reasonably detailed

modelling of the OPERA-15 test section and upper and lower piping geometry.

However, the code simulates the pin- bundle by a single average pin and so does

not model any radial variations in flow. SAS4A provides detailed information

on mass flow rate, pressure, liquid-vapor interface location, and temperature

as functions of both space and time.
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A comparison of experimental data and code results shows that the SAS4A

model follows the experiment quite well during times when the experiment is

behaving in a one-dimensional fashion (prior to start of voiding and after

fu]l radial voiding has been established). The code docs not do as well

during the period right after voiding in i t ia t ion when the void is propagating

radially and, to a lesser extent, ax ia l ly . These observations are derived

from comparisons of code predictions and experimental data for in le t and

outlet mass flow rates, voiding prof i le , test section in le t pressure, and the

timing of events such as achievement of ful l radial voiding, flow reversal,

and sodium fi lm dryout.

As an example, Figure 1 shows plots of observed and code-predicted in le t

mass flow rates as functions of time. The two are in excellent agreement

prior to the start of voiding in the experiment; the experiment then goes

through a phase of two-dimensional voiding, while the code continues to

predict single-phase flow. The code predicts fu l l radial voiding about 0.6

seconds after the experimentally observed time of fu l l voiding; this

discrepancy is a measure of the extent to which the one-dimensional model is

inadequate for analyzing a strongly two-dimensional flow. These results are

consistent with one- and two-dimensional calculations performed by the BIFLO4

code. After radial voiding is completed, the code and the experiment show

similar patterns of flow chugging.

In conclusion, the SAS4A code does an acceptable job of analyzing the

OPERA-15 experiment, a problem which provides a severe test of the code.

Results indicate that two-dimensional voiding effects may speed the

progression of a LOF accident beyond what is predicted by the SAS4A one-

dimensional model due both to the radially averaged coolant temperature

modelling in SAS4A and the increased flow resistance created by the radial ly

voiding region.
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Fig. 1 . Comparison of mass flow rate histories from OPERA-15 experiment and
the SAS4A code.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.


