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Research on Seismic Test of ACP1000 Control Rod Drive Line
Du Jianyong, Li Pengzhou, Li Qi, Liu Linlin, Xu Yugen, Li Tianyong, Ma Jianzhong

Qualification Center of Safety Classified Equipment of NPIC, Chengdu, 610041, China

Abstract: To verify the structural integrity and operability under the seismic condition required
by the third generation of nuclear power plants, the seismic test of ACP1000 control rod drive line
(CRDL) was conducted on the multi-exciters test unit. One horizontal direction and one vertical
direction of the CRDL were excited with multi-frequency earthquake time history. Drop-time of
CRDL under earthquake was obtained. The acceleration and strain response values of CRDL under
OBE and SSE level were measured. Operation functions under OBE level and safety function under
SSE level of CRDL were validated. The seismic test shows that ACP1000 CRDL can keep the
structural integrity and operability under the seismic condition.
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CRDL Table 1 Test Condition for Dynamic Characteristics
RPV
D1
D2
) D3
2.1 OBE 1 SSE
CRDL OBE CRDL
SSE
CRDL CRDL
ACP1000 CRDL 1:1
2.2 3
ACP1000 CRDL 3.1
2 ACP1000 CRDL
CRDL 2
1 CRDM
RPV 2.05% 9.52%
53 2 CRDM
CRDL
CRDL 2 CRDL
Table 2 First Order of Natural Frequency of CRDL
1 1 DI | D2 | D3 | D1 | D2 | D3
IHz 1.60 | 152 | 1.56 | 1.60 | 1.52 | 1.56
04 /Hz  |3450 |26.00 | 26.00 | 34.10 | 25.70 | 25.50
' /Hz | 83.00 | 44.00 | 44.00 | 82.80 | 43.40 | 43.10
ACP1000 CRDM
/Hz | 3.00 | 2.94 | 2.81 | 2.81 | 2.66 | 2.66
CRDM
ACP1000 3.2
CRDM 3.21 3
CRDM RMS
CRDM RMS
2.5% 1
25 3
251
ACP1000 CRDL TRS  08Hz
1 RRS
02 2 0.8 Hz CRDL 0.7
atd HAF J0053

2.5.2 5
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3 RMS
Table 3 RMS Error on Response Displacement and Input Displacement of Each Exciter
OBE
SSE
1 2 3 4 5
0.83% 0.68% 0.67% 0.46% 0.70% 0.63%
0.91% 0.70% 0.71% 0.49% 0.76% 0.71%
0.34% 0.56% 0.45% 0.02% 0.24% 1.58%
0.19% 0.71% 0.80% 0.67% 0.80% 1.61%
0.48% 0.58% 0.77% 0.36% 0.64% 2.28%
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Fig. 1 Comparison of Input and Response Displacement CRDL
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