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Abstract

During the hot shutdown station of a certain PWR nuclear power plant, it was found that the
GCT133VYV valve was frequently switched on and off, and the estimated frequency was once switched
on and off at 10 s. The sound of the main valve seated could be obviously heard on the site, and the
obvious steam change could also be observed in the muffler at the valve outlet, that is, the GCT-a
valve was frequently oscillated. In this paper, the causes of this phenomenon are analyzed, and
targeted solutions are given. The research shows that the GCT-a valve is controlled by PID control
system, and the value of the proportional coefficient P parameter represents the opening rate of
the valve. The larger the parameter setting, the faster the valve opening. Because the function of
the valve is to limit the overpressure in the secondary circuit during transient process, this para-
meter is needed to avoid the overpressure phenomenon in the secondary circuit during DBC II
transient. So it is necessary to find a set of P parameters that can not only meet the safety re-
quirements, but also reduce the oscillation frequency of the valve. Through P parameter sensitivi-
ty analysis and transient overpressure (LOOP) safety evaluation, this paper gives the analysis re-
sults of different P parameters. After optimizing P parameter setting, the plant solved the problem
of frequent valve action on site. The research results of this paper can also be used as a reference
for plant operation and new reactor design.
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Figure 1. GCT-a logical diagram of pressure control
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Figure 2. Secondary pressure of LOOP transient
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Figure 3. Reactor core thermal power of LOOP transient
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Figure 4. Average coolant temperature of LOOP transient
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Figure 5. Sensitivity study of secondary pressure of LOOP transient under differ-
ent P parameters
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