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Abstract

In CANDU-6 reactor there are two independent reactor shutdown systems. The
shutdown system no. 2 (SDS2) injects the liquid poison into the moderator tank by
high pressure via small holes on the 6 nozzle pipes and stops the nuclear chain
reaction. To ensure the safe shutdown of a reactor loaded with either DUPIC or SEU
fuels it is necessary for the poison curtains generated by jets provide quick, and
enough negative reactivity to the reactor during the early stage of the accident. In
order to produce the neutron cross section necessary to perform this work, the poison
concentration distribution during the transient is necessary. The motivation for this
work arose from the fact that the computer code package for performing this task is
not transfered to Korea yet.

In this study, a set of models for analyzing the transient poison concentration induced
by this high pressure poison injection jet activated upon the reactor trip in a
CANDU-6 reactor moderator tank has been developed and used to generate the
poison concentration distribution of the poison curtains induced by the high pressure
jets injected into the vacant region between the pressure tube banks. The poison
injection rate through the jet holes drilled on the nozzle pipes is obtained by a 1-D
transient hydrodynamic code called, ALITRIG, and this injection rate is used to
provide the inlet boundary condition to a 3-D CFD model of the moderator tank
based on CFX4.3, a commercial CFD code developed by AEA technology, to simulate
the formation of the poison jet curtain inside the moderator tank.

For the wvalidation, a simulation for a generic CANDU-6 SDS2 design poison jet
growth experiment was made to evaluate this model’s capability against experiment.
As no concentration field was measured and only the growth of the poison jet height
was obtained by high speed camera, the validation was limited as such. The result
showed that if one assume the jet front corresponds to 200 ppm of the poison the
model succeed to predict the jet growth quite closely throughout the transient.

Further simulation is planned to extend the model validation.
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