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The Development of Thermal Fatigue Test Facility to Evaluate
Fatigue Behavior for Nozzle Header of One—Through Helical Steam Generator
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Abstract

Nozzle header of SMART steam generator is subjected to severe thermal transient loading
induced by the temperature difference between primary coolant and secondary coolant. In this
study, thermal fatigue test facility was developed to characterize the fatigue behavior of the
nozzle header. The temperature and the pressure of the primary coolant loop is controled by
the heaters installed in the pressurizer and test vessel. The thermo-hydraulic parameters of
the secondary system are adjusted by the expansion tank and the heat exchanger. Strain
gages and thermocouples are installed at the high stressed position of nozzle header. In this
test facility, real time monitoring of the strain and the temperature of nozzle header is
possible utilizing the data acquisition system. Fatigue test plan for the nozzle header has been
established based on the operation strategy of the integral reactor SMART.
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