188

1.

E40%.5]

INSS JOURNAL Vol. 24 2017 C-1

AT P 1T B 1T 2 53800 T i ] B

Counter-Current Flow Limitation in Nearly Horizontal Pipes
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Abstract Under postulated accident conditions in a pressurized water reactor (PWR),
steam generated in the reactor core flows into the primary loop and condensates due to heat
release, steam and condensate water form counter-current flows, and counter-current flow
limitation (CCFL) may occur when the steam velocity becomes large. In safety analyses, therefore,
CCFL correlations, which give the relationship between steam velocity and water velocity, are
used. In our serial studies, we carried out small-scale experiments to understand counter-current
flows, made three-dimensional (3D)analyses for full-scale and high-pressure and temperature
conditions, and derived a CCFL correlation for the horizontal pipe of a hot leg by using analytical
results and existing data. As a practical method to predict CCFL characteristics in the slightly
inclined pipe with elbows of a pressurizer surge line, which has a different configuration in each
PWR plant, we also developed a one-dimensional computation model, and validated it by using
3D analytical results and existing data.

Keywords hot leg, pressurizer surge line, counter-current flow limitation, CCFL, simulation experiment,

three-dimensional analysis, one-dimensional computationtomography, solute atom cluster,
radiation induced segregation
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