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Abstract— As in the other industrial processes, a nuclear power plant involves a steam relieving
process through which condensible steam is discharged and condensed in a subcooled pool. An
analysis of steam discharge transients was carried out using the method of characieristics to
determine the flow characteristics and dynamic loads of piping that are used for structural design of
the piping and its supports. The analysis included not only the steam flow rate but also the flow
rates of the air and water which originally exist in the pipe. The analytical model was developed for
a uniform pipe with friction through which the flow was discharged into a suppression pool,
including the combinations of system elements such as reservoir, valve and branching pipe lines.
The piping flow characteristics and dynamic loads were calculated by varying system pressure, pipe
length, and submergence depth. It was found that the dynamic load, water clearing time and water
clearing velocity at the water/air interface were dependent not only on the system pressure and
temperature but also on the pipe length and submergence depth.
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Fig. 1. Discharge piping model.
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Table 1. Input data for transient analysis.

RATE  WEATE
(PWR) (BWR)
reactor pressure, N/m’ 1.72x 107 7.93x10°
pipe length, m 48.7 36.6
pipe submerged depth, m 357 3.5-7
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