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Analysis for the Behavior of Thermal Stratification
in Safety Injection Piping of Nuclear Power Plant
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Abstract

A numerical analysis has been performed to estimate the effect of turbulent penetration and thermal stratified
flow in the branch lines piping. This phenomenon of thermal stratification are usually observed in the piping lines of
the safety related systems and may be identified as the source of fatigue in the piping system due to the thermal stress
loading which are associated with plant operating modes. The turbulent penetration length reaches to 1* valve in safety
injection piping from reactor coolant system (RCS) at normal operation for nuclear power plant when a coolant does
not leak out through valve. At the time, therefore, the thermal stratification does not appear in the piping between RCS
piping and 1* valve of safety injection piping. When a coolant leak out through the 1* valve by any damage, however,
the thermal stratification can occur in the safety injection piping. At that time, the maximum temperature difference of
fluid between top and bottom in the piping is estimated about 50°C.
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Fig.2 The contour of temperature for turbulent
penetration

Fig.3 The velocity vector at cross section
for turbulent penetration
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Fig.4 The contour of temperature for the top leakage of
1* valve
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