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Abstract

Blowdown and refill phenomena were observed and analysed in the
full-slevation, CANDU-typical, RD-14 test facility during a series of
eritical inlet header break experiments. The objective of the analysis vas
to obtain a clear physical understanding of the mechanigms leading to, and
the consequences of, periods of flowv atagnation in either of the two hsated
sections representing CANDU fuel channels. .

Six experiments are analysed in this paper, including break sizes of
27, 30 and 35 mm. The experiments were done wvith or wvithout the primary
pumps ramped down exponentially. It wvas found that the flov behaviour in
the loop could be suitably analysed during the transient using diagrems
displaying the pressure distribution around the loop at various times.

The analysis has shown that the brief flov stagnation in the heated
section downstream of the break was caused by, and occurred during, pressure
equalisation between the broken header and the dowvnstream outlet header.
The later flov stagnation in the heated section upstream of the break vas
caused by flow restriction at the pump located close to the break, and by
general pressure reduction in the loop. Later, in all experiments, the
Emergency Coolant Injection (ECI) system readily refilled both heated
sections, and they remained well-cooled until the experiment vas completed.
The highest sheath temperature peak, approximately 580°C, occurred at the
central pin during early flow stagnation in the heated section downstream of
the break for break sizes of 30 and 35 mm,
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