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Experimental and Numerical Study on Modal Characteristics of

Integrated Modular Small Nuclear Reactor Internals”

Liu Litao Yang Shihao Yang Jie Lai Jiang'
(Nuclear Power Institute of China, Chengdu 610213, China)

Abstract The structural features of the integrated modular small nuclear reactor are different from the
traditional nuclear reactor. Besides the core barrel assembly, there are core support assembly, upper core
support assembly, and flow distribution device in the pressure vessel of the integrated modular small nu-
clear reactor. The modal characteristics of the integrated modular small nuclear reactor internals is very
important. In this paper, experimental and numerical studies were carried out to obtain the natural fre-
quencies and modes in air and water, respectively. The comparisons of the modal characteristics of the
reactor internals both in air and water between the experimental and numerical results illustrated that the

analysis method can be used to predict the natural frequencies and modes.
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small nuclear reactor
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Fig.2 Schematic diagram of the locations of the acceleration
sensors of core barrel
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Fig.3 Schematic diagram of the locations of acceleration

sensors of core support assembly
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Fig.5 Vibration exciter and exciting location
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Fig.4 Schematic diagram of the locations of acceleration
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Table 1  The natural frequency and damping ratio
of core barrel in air and water
=R p woKh
G FHJE L AR FHJE H
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=Hragak 324.6 3.36% 286.4 2.49%

* 2 ERAHEZSFEHKPRIENERMZERMERE(Hz)
Table 2 The natural frequency and damping ratio of core
support assembly in air and water
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Fig.7 Mode shape of core support assembly: (a) the second
order mode; (b)the third order mode
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Table 3 The natural frequency and damping ratio of upper
core support assembly in air and water
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(a)the second order mode; (b)the third order mode
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Fig.14 Mode shape of upper core support assembly:
(a) the second order mode; (b) the third order mode
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Table 4 Experimental and numerical results
of natural frequency in air
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Table 5 Experimental and numerical results of natural
freugency in water
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Fig.12 Mode shape of core barrel: (a)the first order mode; . R
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