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Seismic response analysis of a 330 KV whole indoor substation structure
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Abstract: The whole indoor substation has many advantages, such as land conservation and beau-
tiful appearance, but it is restricted to the requirements of corresponding electrical layout
process, which makes it difficult to meet structural regularity. At present, there are few struc-
tural engineering cases of this kind; they are lack of real earthquake tests, and the related resear-
ches are inadequate. Based on a proposed 330 kV whole indoor substation structure, dynamic
characteristics and seismic responses of the structure are studied in this paper. The study obtains
the structure’s seismic responses under frequent and rare earthquakes, summarizes its seismic re-
sponse characteristics, evaluates its seismic performance, and clears its anti-seismic weak position
and failure mechanism. The results show that the interlayer drift ratio of structure meets code re-
quirement under frequent earthquakes, but the excessive floor acceleration deteriorates equip-
ment’s operating environment; the whole structure or the local section that places main trans-
former collapses under rare earthquakes, and it is difficult for the structure to resist rare earth-
quake. The seismic mitigation or isolation technique is suggested to use to improve seismic per-

formance of structure and safety reserve of electrical equipment.
Key words: whole indoor substation; irregular structure; nonlinear time history analysis; seismic

performance; seismic mitigation or isolation technique

BEH B A 2 2B RS R R RO ®R R R LY RS R A B B .
TN WO X A AT R e B BOR W AR A TR H AR K LR D RE L SE WL AR BRI S

i B HEA: 2015-11-16

EEUH: HXHARZESFYIA (51279162)

EERAN: ZRK, B LA TR 0 BN E . E-mail: litiantian_63434@sina. com
BIREE: KBRE. B B8 W 55 m Dy @S5 4% . E-mail: Zhangj-4314@163. com



128 PO TR 2% R (2016045 32 B4 2 )

39k T A FRL Sl ok b 22 bR P P AR Y L
Ak [ N AP R R A R W AR Ll (R
SN HL S it e R VE T A S 2 BT
E RS B P A0 228 %0 7 b 2 AR Ha il (1 o SRt B P
PR B 3 T R S A AR T R SR A B R [
BMEA —@mrE" . 4 oy A8 da b A A )
R RPREHE R BRGNS . AT IR IS
A ) b 72 S I R A R R BT AR 55 BRI X 4 T
RERETIE T,

AU FA A 330 kV 4 ;v 2CAR | vl A PR R
B BIESERT G X 2 25 4 AT Bl ) R 1 B R
J R A3 AT A5 3] T AR 22 08 R 58 b R AR TR R
N o GG T B RE) Y b RR SN R A PEAR T A5 A PR
PERE I W1 1 L0 2 v 59 0 S R L

® . - ™ = ] = "= = = -
@%— = -
® ;- - -
@é- - — 8
© EI = = = = "= = = = = =
Ylii- = : : = : : " = : : = = : : =

lﬁ

(a) &5 1y i 1od A1

1 ITEEN

4 PP AR F A A R A T N A B A
F—MRA LR A R v M Dy 3R A 7 R 5 1 HE AR
G T -2 MR, B AEE. T —
JE A B R AR T B RS - — R A A
R E B E AR E RIS E. 110 kV
GISZE% ;M I 2 EA 330 kV GIS % . HLHF
A,

SEMETR SF 96 m>X 42 m, HL R %27 4.0 m,
o —REE 7.9 m T REMAO~OLZE 5 7.8
m, FEfIZ O ~® 42 10. 9 m, EHLEE® ~ O b)Z
& 6.0 m, IR BIAESE A FR & 4.0 m 10, 9 m Kb
— PR N2 . S5 B R 1 s

18.800

15.700
13.900

7.900

] 6 000

4000

+0.000
N~

000
® © éﬁ) ® g ®

(b) &5 1 @ %t 6k 1. HE 28 i ]

N
4000 7900 7800 3100

v

Fl1 S A A A

Fig. 1 The structural layout simplified plan
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Fig.2 The structural calculation model
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earthquake waves and code spectrum

N M 57 A RIS S B 1 o b 3% kA7 40 &
17T A2 8 H P 22 3 R S R AE BT O 0. 35 s, 5
HWHIFE O 0. 40 s, FARME R S8 H ARG AL )
JO7 P A i A B D AR 3L SRR 6 Fourier A2 #08 H
Bl A g IR Sl v ) S R R R A R R S A S

TIA/INTFHR B 53 fife R W i 3 H B 45 R 6500, = 4%
b 7 e A 25 K R BY 1 1 S S (EAS /N T R 4
S5 1 80 Vo o i J BRAT (R S HTAR BRI ) 1Y
PR T M RR A P
4.2.1 S HE)ZE 4kt fin

PEIC— )2 R R = AN 2 R 1 O R A
T B X I R B R L 2 B R U i B 2 A 4%
JE AR AR . AT A5 2 IR KA X i Lk 2,

F 1 Z BT ok R T 5 R B 0 A N R A B Y 3 IS Y ) X L
Tab.1 Comparison of base shear between elastic time history analysis and mode-superposition
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Tab. 2 The maximum absolute accelerations of different structural layers under frequent earthquakes
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Tab.3 The maximum interlayer drift ratios of different structural layers under frequent earthquakes
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