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The Effect of the reactor core to the dynamic characteristic of core support barrel

H. S. Kang, J. S. Ban, S. N. Na(Mech. Eng. Dept., CNU), K. Z. Cho(Mech. Eng. Dept., CNU)
ABSTRACT

The Core Support Barrel (CSB) is a major component of Reactor Internals, and is designed to support and protect
the Reactor Core. In this study, Reactor Core, Core Shroud and CSB were simplified to coaxial cylinders and then
the effect of Rezctor Core & Core Shroud to the dynamic characteristic of CSB was analyzed. For the beam modes,
natural frequencies of the cantilevered cylinder are compared with those of the cantilever beam. And it was found out
that shear modulus must be used correctly to convert the shell model to the equivalent beam model. From the
dynamic characteristics of the beam model, it was found out that natural frequencies are proportional to the length
of Reactor Core & Core Shroud and inversely proportional to the mass. From the comparison with the dynamic
characteristics of a beam model and a lumped-mass model it was found out that the size of lumped-mass must be

determined considering both the length and the mass of Reactor Core & Core Shroud.
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Freq. Freq. Freq.
(N.W) (H2) (N, M) (Hz) (N} (H2)

(1,1)]31.353} (1,2) [19.558 | (1,3) | 44.572
(2,1)|115.60| (2,2) |60.576 | (2,3) | 56.994
(3,1) * (3,2) [131.57] (3.3) | 93.672

N : axial mode number, M : circumferential mode number

E 3. AGAF BE B n{AFT

Shear Modulus N=1 N=2 N=3 N=4
0 36.426 | 190.75 | 442.34 | 718.19
1.9374 31.353 | 115.35 | 238.95 | 315.96

N : axial mode number (units : Hz )
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L2/L1 Shell model Beam model *
1.0 19.775 19.818
0.8 21.225 21.289
0.6 22,041 22.102
0.4 23.211 23.276
0.2 25,541 25.623
0.0 31.353 31.353

L1 : Length of outer cylinder
L2 : Length of inner cylinder(units:Hz)
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L2/L1 =
\2( 1ba) 0.3 0.5 0.7 0.9

50 27.381 | 28.090 | 28.696 | 29.194
100 24.480 | 25.500 | 26.396 | 27.166
300 18.150 | 19.381 | 20.437 | 21.141
500 15.045 | 16.200 | 17.135 | 17.464
700 13.131 | 14.190 | 15.013 | 15.114
1000 11.267 | 12.212 ) 12.913 ) 12.845
1500 9.3887 | 10.201 | 10.775 | 10.602
2000 8.2164 | 8.9386 | 9.4336 | 9.2277

Ll : Length of beam 1, L2 : Length of beam 2

M2 : Total mass of beam 2
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M2

12/ 11 100 | 300 | 500 | 700 | 1000 | 2000

1.0 27.506(21.097(16.966|14.491|12.200| 8.6785
0.9 27.166(|21.141|17.464|15.114|12.845( 9.2277
0.7 26.396/20.437!17.13515.013|12.913| 9.4336
0.5 25.500(19.381|16.200|14.190|12.212| 8.9386
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0.1 23.352{16.830(13.818|11.998]10.252| 7.4385
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