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Abstract

Control-drum system (CS) and safety-rod system (RS) are important safety equipments. CS and RS
for nuclear ground test must meet the expected operating requirements in space applications and
assure that the safety functions can perform during and after earthquake event, therefore, their
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seismic performances must be validated. Seismic study on CS and RS for nuclear ground test is
developed to validate safety functions during and after design basis earthquake event. Test spec-
trum enveloping multi-support accelerations with margin, operation settings in seismic test cases
and acceptance criteria are presented according to referenced regulations and standards in this
paper. This seismic experiment study on CS and RS for nuclear ground test serves as an important
foundation for seismic qualification and manufacture certificate application.
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Figure 1. Scheme of control drum system
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Figure 2. Scheme of safety-rod system
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Figure 3. FE model of ground test sample
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Table 1. Mechanical properties of test assembly

1 BRI EENM R BE

epe EEIC 1 [kg/m® B R/ MPa Prhi s /MPa Je IR 5 IMPa FEARVEFH R S1/MPa
20 7850 203.0 485 170 -
530408
100 7850 198.0 450 145 97
20 7850 196.0 515 205 -
200 7850 184.0 496 148 99.2
316H
550 7850 166 435 116 773
600 7850 166 396 114 76
20 7850 194.3 758 586 138
1Cr13 (M36) 100 7850 192.7 138
200 7850 190.4 133
Q235A 20 7850 205 215 205 215

PURRTE D Mt SEOCHE A RO IR LA R WA 2, HA s iR R BO I RN B 5o b 5 4 AN i
X NLT TR E VAR A LA o S i S R B 23, 22 id AL AR R 5 ) DBE o0 utds: H Awil WL 4.
FUARBE SR AN AT J7 [ A — AN R BT 1] 70 B e AE2E skt S W B N AE A NI 77 170 5 78 + 109 H 22

Table 2. Acceleration results of main components
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BT A201 X 0.407 0.326 1.25
B R A101 X 0.414 0.326 1.27
PR A R G A3 X 0.438 0.326 1.34
DOI: 10.12677/nst.2021.92011 92 MRS HEAR


https://doi.org/10.12677/nst.2021.92011

| Il Il |
%.1 1 2 5 10 20 50 100
S (Hz)

() KF X J5 T

97 1 2 5 10 20 50 100
i (Hz)
(b) KT Y 7
14
12
1
Sos
éo.e
0.4
02
| | | I 1 11
97 1 2 5 10 20 50 100
5% (Ha)
(c) BH Z HI

Figure 4. Test required response spectrum
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Figure 5. Scheme of test support system
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Figure 6. Scheme of accelerometer arrangement on test sample
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Table 3. Criteria for seismic test on control-drum system
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Table 4. Criteria for seismic test on safety-rod system
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Table 5. Natural frequencies and damp ratios of test assembly
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1 X 21.50 1.65 27.32 5.04 42.32 1.75

I g 7 B[]
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Figure 7. Acceleration responses of test sample
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Table 6. Reset time results in various test cases
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