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Stability and Design Requirements Analyses Considering Nonlinear Dynamic
Characteristics of SMART CEDM
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Abstract

Stability analysis is presented considering nonlinear dynamic characteristics of LPM type CEDM
for integral reactor SMART being developed by KAERI (Korea Atomic Energy Research Institute).
The structure of LPM type CEDM is simple and very compact so that it can be used in the integral
reactor with boron free core design. However there is no simple way to guarantee its stability to
external load such as impacts and earthquakes, since the dynamic characteristics of LPM are nonlinear.
In this paper, a nonlinear dynamic equation of motion of LPM type CEDM is derived and investigated
on the stability using phase plane approach and the response characteristics of the CEDM to impact
loads and earthquakes using numerical method. The results give nonlinear design regions that
guarantee the stability. Based on that, design requirements for stability and optimal design points are
discussed.
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