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Abstract

With the progress of installation of nuclear power stations, a grid frequency must be
controiled by the aid of optimum load following operation of nuclear power stations. To
practice such an operation, we must obtain an accurate mathematical model which represents
the dynamical characteristics of the nuclear power plant in a considerably simple form, and
apply an effective optimum control theory to the model. An application of the identification
theory based on a statistic approach such as the auto-regressive (AR) method may provide
the above mentioned model, because the identification model usually grasps the char-
acteristics of the system on the main issue and will meet the purpose of a control.

In this report, an attempt to produce the model of a very concrete pressurized
water nuclear power reactor (PWR) plant by an AR model is conducted and the
feasibility of the identification is discussed with some other technical problems.

The nuclear steam supply system (NSSS) which includes the reactor core, the
primary cooling system, the secondary cooling system and the steam generator is
regarded as an unknown system and is identified by the AR method, and the remain-
ning part of the system, namely the turbine-generator system, is considered as a known
system from accumulation of technical experiences, and is expressed by the AR model
based on an analytical method. By combining the above two models, the AR model of
the total system is obtained. The adequacy of the model is confirmed from the
comparison between the state of the model obtained from one step prediction and the
actual state.
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Fig. 6 Actual response(—)and one step prediction(-+)from an
augmented AR model, of a steam temperature and a
differential frequency of a generated electorical power,
when each input of a control rod drive mechanism and
a steam throttle valve control system is fed with the 2
-valued pseudo random noise
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