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Optimal Power Change of a Reactor Having Internal Feedback

— Imposing Restrictions on the Reactor Period and on the

Maximum Overshoot of Reactor Power —

Tadashi AkiMoTo, Yuichi Ocawa and Taizo YASUTAKE
(Received September 28, 1974)

Abstract

Optimal control of a reactor having an internal feedback, which brings the system from
the initial equilibrium state to the objective equilibrium state in minimum time, was obtained,
this imposed restrictions on the reactor period and on the maximum overshoot of the reactor
power, as well as on the externally applied reactivity and its rate.

The controllability of the nonlinear system is rigorously satisfied if the effective lifetime
of the reactor is adopted and the delayed neutrons are ignored, and even when the delayed
neutrons are taken into account the system can be optimally controlled for practical purposes.

The reactor power is raised temporarily over the objecting value and then dropped to the
objecting power level. This operation enables the density of the delayed neutron precursor
to rise quickly and the system is transfered to the final equilibrium state at an extremely
rapid rate.

This study may be useful for the optimal power change of a practical power reactor for
electric power generation or for propulsion purposes.
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