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Spatial Effects in Specifying Reactivity and Application of Point Model
in Power Reactors

F. Foroughi*l, I. Balakin?, Y. Volkov’
1- Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O. Box: 81465-1589, Esfahan-Iran
2- UATD University, Obninsk-Russia

Abstract: The aim of this research is to specify a method by which large reactors can be described by
point model, and point kinetic equations can be applied. By this method the in-core reactivity can be
measured and the reactor size and dimensions do not have any effect on the kinetic equations and the
measured reactivity. The effective multiplication factor of a reactor (k) is a value that is a function of
time (not a function of location in the core). By solving the reactor modeling equations through which the
dimensions of the reactor are considered, different values are obtained for k. If these values differ very
much with each other, the spatial effects should be considered in measuring reactivity. These effects
affect the needed time for showing the correct reactivity by reactimeter and eliminating these effects
reduces aferesaid time. In this study it is shown that in large reactors if at any time we consider the in-
core neutron flux equal to the maximum flux at that time, the reactor can be considered as a point. In this
research the other schemes which specify the reactor reactivity are also studied, compared with the
maximum flux scheme, and it is concluded that the maximum flux scheme is the most precise and
applicable method that can be used to approximate a reactor as a point.

Keywords: Power Reactors, Reactivity, Space Dependence, Reactor Kinetic, Kinetic Equations,
Simulation, Mathematical Models
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