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Abstract

One of the most important aspects in the design and operation of a nuclear reactor
is the Investigating reactor behavior during transient states and unstable
conditions. For this purpose, various methods for transient state analysis have
been proposed. Direct solution of neutron diffusion equation in transient state with
delayed neutron concentration equation is one of the most accurate but costly
methods. Use of these methods in the design of the power control system of
nuclear reactors also complicates the controller which makes it difficult to
implement in practice. Therefore, point Kinetics method is usually used in the
design of a nuclear reactor control system, which does not take into account the
spatial changes of the flux. Recently, multi-point kinetics has been proposed to
reduce this defect. This article compares multi-point kinetics in instantaneous
control bar changes And comparing with common point kinetics and direct
solution of the time-dependent diffusion equation. The results indicate that multi-
point kinetic calculates the transient behavior with less deviation from the point
kinetics. Deviations from high reactivity changes are greater than when the
reactivity changes are slow. Therefore, multi-point kinetics method is suggested to
investigate the slow and gentle changes in reactivity

Keywords: Transient state, Reactor dynamics, multi-point kinetics method
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