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Tab.4 Maximum acceleration response at each

test point in time — history analysis

Jr ) Fl/g F2/g F3/g F4/g F5/g
X 1.24 1.53 2.04 2.40 2.49
Y 2.23 2.29 4.00 4.46 5.22
zZ 1.24 2.54 1.36 1.51 1.64
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Tab. 6  Correlation coefficient between the test table acceleration

time — history and the required acceleration time — history

OBE
Jr . . - - SSE
I B2 B3 4w HSIK

X 0.9955 0.9959 0.9963 0.9964 0.9964 0.997 4

Y 0.9958 0.9961 0.9967 0.9966 0.9967 0.9972
Z 0.9947 0.9953 0.9951 0.9955 0.9953 0.9958
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Tab.7 Maximum acceleration response at the
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Al X 1.01 0.97 0.99 0.97 0.97 1.55

Y 0.94 0.93 0.92 0.92 0.93 1.70
A 0. 66 0. 67 0. 68 0. 68 0.68 1.20
A2 X 1. 13 1. 10 1.11 1.12 1.09 1.74
Y 1.24 1.47 1.30 1.48 1.40 1.95
A 0.71 0.67 0.67 0. 64 0.66 1.21
A3 X 1.22 1.25 1.26 1.28 1.28 1.87
Y 1.90 1.92 1.81 1.76 1.84 4.05
A 0.77 0. 68 0.71 0.72 0.70 1.18
A4 X 1.37 1.38 1.33 1.38 1.38 2.19
Y 2.24 2.11 2.09 2.08 2.10 4.45
A 0.71 0.73 0. 68 0. 68 0.69 1.18
AS X 1.49 1.55 1. 63 1.58 1.56  2.46
Y 1.93 1.91 1.91 1.84 1.87 5.31
A 0. 94 0.87 0.92 0.90 0.86 1.29

OBE 056 -0 4 e 1N, 14 5 R I 20 o 3 it {1
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ShE(E R AR TN A5, X 9k m T 3§
SERRIIE I, S FE v FEARAOR A R KIS AR XF
S, WO B I\ ) PR Bl R ek
YL, MERSE D ) ARE, 2DHEA
PR LR A K, Horh A4 (4R 20 fin ok 2
PRI T GRS iR 2 5, H&
DU AR R ] A 4R 2 K e o W i, TR i L
] b, AU A AR SR AR 555

SSE 55 (1% £ TN EE FE (R OBE 1050 (1 2 £,
ME 1S RRfIER], X WA Z L, &G RS
T R S0 S W A X 5 TR A iR B o e R
B EE AN B, i Y ) 4R 2l NG o 2, U
AS PRSI B 4 sl W R 3 T 5 T AR 3 e R
WR{ELRY 3 f%. 5 OBE #HFIAJE, &H45H 2 Lk
B PR SR A R A 55, R HR A By
] EXTEE G RN, Bk, BE A S
RMERETT EZAMH Y i s, X H I A 4
B RANA R 25 L 0T LUE 2], K 8 5 B AL R
P4 Sl ek B e KB BB AB AR 4 M XE 1, JF HLAf 2 Y
MRS 35 B ok W3, E I 05 B A5 e S AR G M
T £ 4 5 S5 A A MR 3 00 T iR sh ket
4.2.3 AR5 SR T

SSE MRk IS5, SR MR X8 & T80
SRR A, XA G RET . 5 & M e —F
AR SR T (£ 8), Al Wik )5 3 4
D7 1) [ A7 W 2 $4 TC A AR Ak, B £ R A g b TG AR
e, AT TS LT, Pl 4a
FERGFEIUM RIS 4%, TR BT A B 58 1
TS G BA RIFPiEtEie.
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Tab. 8 Dynamic characteristics of the back — up

panel before and after the seismic test

ER i) o)
75wl - X
SR/ Ha BHLJE SR/ Ha FHJE Eb
X 27.20 14.37 26. 80 13. 55
Y 13. 60 4.26 13. 60 4.37

Z >100 — >100 —
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Fig. 14 Maximum acceleration amplitudes in X direction (a), Y direction (b),

and Z direction (c) at the the test points in 5 OBE tests
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Fig. 15 Maximum acceleration amplitude in

3 directions at the test points in SSE test
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(1) JEREEA RITHA P — SR, v
A A A IZ 3, B 13,656 Hz, N5
WIS 25 ¥4 B 5 K Mises W J1°4 91. 89 MPa, i T
DFETLR N LTS T A, /T 8RB R s IR i
M, PG BB BTRRE )

(2) Bl AT = B R, I 3h i 5 % A
B, Y ] bR HRS I R S o R, S
A Won BE AL (4 PR B g 1 S B T R ) iR S

2.34 A5, TS #8851 1] s Bl B R A5 PR
PERB Y OCHE

(3) DFEw oA bR — s 3 AT
RET G F BN T 2 ~ 3 He, (HASTF T BLAY AT
B, X Rl Z ] A RE S E(E SEASAH AT, Y [l fE
VEEE L A X [ F Z [l f 2 A%, ARG A5 7
(7] — 7 1) %) B30 1] 1) i o U (B R S 2, o ] B
T A AR —F

(4) A BRI 1Y I 3 s B i KA RE AR
G MR, L 45 SR e 8 AR A M 0 5 A5 A B 4
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Seismic Response Analysis and Qualification Test
of a Nuclear — grade Back — up Panel

HU Lihong', WANG Dongwei’, Guo Tao'
(1. Sichuan Xingshidai Intelligent Satellite Technology Co., Ltd. Manufacturing Innovation Center
Chengdu 610041, Sichuan, China)
(2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China,
Chengdu 610213, Sichuan, China)

Abstract

Both the numerical analysis and seismic qualification test of the response characteristics of the back — up panel
(BUP) in the control room of the nuclear power plant subjected to the earthquake are carried out. The response —
spectrum analysis shows that the maximum Mises stress of the BUP is 91. 89 MPa, less than the maximum yield
limit stress of structural material. Thus, the BUP has ideal aseismic performance. The time — history analysis shows
that with the increase of the structure’s height, the maximum response of the structure gradually increases, and the
vibration amplitude in the lateral direction is the most obvious. Further, time — frequency analysis of the vibration
signals in the installation area of the display screen is carried out, revealing that the peak energy in three directions
at the same point is mainly located in 2 —3 Hz, but the time interval is deferent. The lateral peak energy is about 2
times of the longitudinal and vertical ones. The seismic test and analysis show that with the increase of the height,
the amplitude of the vibration acceleration increases gradually, and the vibration signal amplification in the lateral
direction is the most significant. Therefore, inhibiting the lateral movement of the BUP is the key to improving the
aseismic performance of the structure. After the seismic test, the overall structure of the BUP has no visible deform-
ation or rupture, and the connectors do not loosen or fall off, suggesting that the BUP has passed the seismic test.

Keywords: nuclear power; back —up panel; aseismic; qualification test



