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Frequency Measurement Test on Fuel Assembly
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Abstract: Although the seismic analysis of core assemblies is very difficult, it is impor-
tant to the safety analysis of the reactor core. In order to support the numerical analysis
of core assemblies and safety evaluation of China Experimental Fast Reactor (CEFR),
the frequency of a single fuel assembly of CEFR was separately measured in air and
water respectively by a dynamic system. During the measurement, three different range
excitation forces were applied. Considering of installation tolerance, the measurement
test was repeated on the fuel assembly installed again. The result of frequency measure-
ment test was analyed and it is thought to be reasonable and credible.
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Table 1 Frequency according to vessel of different radius

g /m %1 B 5% 2 B 5% 3 B
i/ Hz Wi/ Hz A /Hz

0. 25 3.512 8 22.009 61.711
0.5 3.533 0 22.136 62.060
1.0 3.561 2 22.312 62.550
1.5 3.579 9 22.430 62. 886
1.7 3.585 7 22. 466 62.990
2.0 3.592 9 22.512 63.125
2.3 3.598 9 22.551 63.239
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Table 2 Frequency according to distance

between assembly top and water surface

- %1 B B2l 503 B
IHJ})L{])//m

3/ He B /Hz A%/ Hz

0.2 3.561 2 22.312 62.550

2.0 3.561 4 22.312 62. 550

3.0 3.5615 22.312 62.550
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Table 4 Frequency of fuel assembly in air
i/ Hz
M 5 - . - B/ He SEBIAR 22 / %
WA 1k Wi gy Wi 71 /N
1 3.134 2.937 3.075 3. 049 2.4
2 3.419 3.273 3. 306 3.333 1.7
3 23.710 23.918 24.187 23.938 0.7
4 23. 856 24.073 24.624 24.184 1.2
5 116. 838 118. 246 118. 603 117. 896 0.6
6 118. 800 121.763 121. 941 120. 835 1.1
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Table 5 Frequency of fuel assembly installed again in air
il 5 450 2 W%/ Ha i 5/ TR AR mEMR
PADSE e
L IPIPN Wi g Wb I 71 Hz 1 2/ 4 #i#D /Hz WE> /%
1 3.405 3.126 3. 454 3.328 4.1 3.189 4.4
2 3.564 3.282 3.775 3. 540 4.9 3.423 3.4
3 22.760 24.204 22.549 23.171 3.0 23.555 1.6
4 25.471 24.290 24.339 24.700 2.1 24. 442 1.1
5 112.138 115.596 117.938 115. 224 1.8 116. 560 1.1
6 115. 791 120. 161 118. 686 118. 213 1.4 119. 524 1.1
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Table 6 Frequency of fuel assembly in water

Wi %/ Hz
152 = V- ¥4 A/ He S-S5 AR X 22/ %4
i IPIPN Wi Jy e IPAN
1 2.394 2.492 2.522 2.469 2.0
2 2.795 2.850 2.732 2.792 1.4
3 20.752 20. 344 21.762 20. 953 2.6
4 21.362 21.592 21.961 21.638 1.0
) 75.270 76.405 76.510 76.062 0.7
6 78.420 78.974 80. 128 79. 204 0.9
RT KNRPEERERBBAMGRE
Table 7 Frequency of fuel assembly installed again in water
RS S/ He FH k% FEMR RSP EEAHR
EUGIPADN WO 1 WA 1 /N Hz i 22/ %6 ##D /Hz 2/ %
1 2.790 2.672 2.724 2.729 1.5 2.599 5.0
2 3.010 3.007 3.221 3.079 3.1 2.936 4.9
3 20. 255 19.678 20.927 20. 287 2.1 20.620 1.6
4 21.210 21. 340 22.775 21.775 3.1 21.707 0.3
5 75.146 77.204 76.157 76.169 0.9 76.116 0.1
6 77.994 80. 465 79.298 79.252 1.1 79.228 0.0
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