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Abstract

In this paper, the decoupling theory for a nonlinear time invariant system is intro-
duced to the power change problem of a coupled core reactor. Application of this theory
allows us to deal with the power change problem, the power regulating problem for a
system subject to a large perturbation and the improvement problem of dynamic charac-
teristics which can not be treated by the decoupling theory for a linear time invariant
system. But, this decoupling theory can not be applied immediately because the theory
requires that all state variables are available and, in general, a reactor has some non-
measurable state variables such as the concentration of the delayed neutron precursor. In
this paper, this difficulty is overcome by using the observer theory for a nonlinear system.

From simulated dynamic behaviors of the coupled core reactor having the decoupling
controller and observer, it was found that the decoupling controller can control the
coupled core reactor in a decoupling manner and give the desired dynamic characteristics
of each core and the observer can estimate nonmeasurable state variables with a high

convergence rate.
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