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Abstract

With the progress of installation of nuclear power stations, it is expected that
some of the stations will be required to be operated in a load-following operation as
well as a base load operation. In this paper, to meet such a demand, we attempt to
control a pressurized water nuclear power reactor (PWR) plant in an optimal load-
-following operation. For this purpose, we édopt a control which comprises the advan-
tages of the two strategies simultaneously, that is, “ reactor slaved to turbine” and “
turbine slaved to reactor ”. This control is carried out by linked motions of control
rods and a turbine control valve in such a way as to respond to a load change effec-
tively. Ah optimal load-following controller is designed by applying the dynamic pro-
gramming method to an autoregressive (AR) model of the PWR nuclear power plant
which was previously identified by authors.

From digital simulations, it is found that when the nuclear power plant is cont-
rolled in the optimal load-following operation by this controller, the generated electric
power follows rapidly to the load change and the associated grid frequency disturbance
diminishes in quite a small time.
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Fig. 1 PWR Power Plant.
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Fig. 2 Dynamic behaviors of interested states of a PWR power plant controlled by an
optimal load-following controller of case I when a load demand increases in a
step wise manner by 5 percent.
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Fig. 3 Dynamic behaviors of interested states of a PWR power plant controtled by an
optimal load-following controller of case II when a load demand increases in a

step wise manner by 5 percent.
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Fig. 4 Dynamic behaviors of interested states of a PWR power plant controlled by an
optimal load-following controller of case I when a load demand increases in a
ramp wise manner from 1200 MWe to 1440 MWe during 20 minutes.
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