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Abstract: To establish a numerical simulation method for seismic performance of high-voltage trans-
former-bushing systems and to design a preliminary plan for ground vibration simulation shaking tests,
this paper develops a finite element analysis method for analyzing seismic performance of the OSSZ11-
240000/220 transformer using the ABAQUS software, whereby their natural vibration characteristics
and seismic response of key parts of the transformer-bushing system under consideration are simulat-
ed. Based on the simulation results, the influence of the stiffness of the transformer tank’s top plate on
the seismic performance of the bushing, the dynamic amplification factor of the bushing root, and the
characteristics of the bushing seismic response are analyzed. The results show that: (1) the lower stiff-

ness of the transformer tank’s top plate will reduce the natural frequency of the bushing and amplify its
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seismic response, and the dynamic coupling between multiple bushings on the top plate of the tank

will alter their seismic responses; (2) the dynamic amplification factor of the high-voltage bushing

root reaches up to 5.14, which is much higher than the recommended value of the specification; (3)

the comparison of modal and dynamic analysis results between the scaled model and the original model

confirms the validity of the scaled model. The proposed finite element method can be used for the nu-

merical simulation analysis of the seismic performance of high-voltage transformer-bushing systems,

and the formulation of a preliminary plan for shaking table test of ground vibration simulation for these

systems.

Keywords: high-voltage transformer-bushing system; finite element modeling; scale model; modal

characteristics; seismic response

0 35

[

AR % 2 AR H R GG I I8 AT Y 56 B AR F
Ve, 32 AR P g A AN 4 2 255 T o A 4
AR S S 2 HEB S A K. B NA K
HRE MG R W T AR TR A8 A9 IR M R 5 AR
IR T, A M R e FRE X 2 40 AN A R
BLEEG U 0 R e E AR AE R E L 1994 4F
3¢ Northridge #2248 FR 88 245 2 0™ 8, 3
e AW EL Y 1999 4F + B H Kocaeli #b 7% [7 #f 1
BT K E AW, FE R R RS SRR AL T
A, 2008 4R 01 ML Z v, AE FE AR BB (0 5% ik
TR BN AR 00 )1 H ) Sz A e B
& T [ e 0 A AR R R O T R IE R T RS
b % A AT SRR AR E M RR AR R SR B IR R
e B St

TR 25 0 7o AR TR A 45 A 22 K, S B
AR PUR MRS E AR . 2R3 G R A
ARERRE SR AR R - B R R AR &
TR ME LS, H AT, B A AT T — e A
RS- EE R ARNIRS G, A S RSN A —E
ZE S W 2 S R FBUE A U 5T 3 AR 28 1 Bt
EPERE' . 19984E,S. Bellorini 45" 3t T 3 37 52 1) %k
P Xt 230 kV AR JE 25 -E A IR R AT T BUE 0T, 4
S R T i b 7R B 1 R R BOE AN E HF
A B RS 25 K I AT X AR [ 5 AR R g8 A — 28
#2006 4E, A. Filiatrault 24 5] % 230, 500,
525 kV ARl B -5 1 DU A 1 He A8 FR 4 17 55006 43 97
4 T 359 2% B A8 TR 4 T AR TOURR AR T A I A AR
SR A A Y M AR e N B P SRR A% PF R e
TR, I R A 2 A JEC I R T 19 A8 9 A Y 5 A

JIA K- o si 5 >k vl /N HoF% 2 o 20184, G. L. Ma
SERE 500 KV R R - BB KRR IEAT T HR
JCA M, IR AT T AR R SR A R B 86, &
BT AR R 28 R KT A R A SR B A
VBRI, 3 B AR FH 0 38 50K T & 45 AR 80 1Y kB, &
FOCH 2 AR R 2 AR Y A O e e P A R
FEEH T AR L HE M E G . 20194 ,J. Bender
SN R OR W RS B AR RSB R R T T
BIR 5T 43 A7, I 30 4o i3 72 A A Y 0 2 W ok AR
AR M B M A S A, RIEE SN K &
B B R AR BE AR ORI Y R & Y, OF BoAl LA
3 A A A 1 2 2 N B R IR L B s R A
2020 4F , R EE W HEST T £800 KV 4R i B 4 A A8 SR
AR OB R IR 2 5 306, B T A R R R R
A5 iRV S (030 55 8 1 R, A B T A
B2 W TR R A S AR NN LY =5 DAD N
FHU o3 A R RRE A, B T 3E TR R
AR A A 1t 5 Bl 9 R SR B SORTERUA

AR R AR R IR W B AT I e A
B I 43 it 2% W E 0T b X AR R g A PR T 2
SRAAR T B DT K M RE AR R AR 2
HE A (A B B 25 4 i f e &2, e 248 1
55 TR R T N A R DL 5 A i O 4 S 5 i)
RA o [, BT A R T ok, A & A
HE DL SE AR R 2% IR 25 M B AR 3 B R B . BT, R
THE A A R AR R - R R PR RE b
D7k AR PR3- IR R PR BT, A SO
ABAQUS #4577 220 kV &5 15728 [k 2§ &4 K
FA PR OCHE R RS BT A MR VR R (4 3h i
IO TR VR 8, I 5 T 4 40 B S 0 R S0 g Sy
TIUATARAL L S 1= 3O 15 TR0 5 B ) Y 22 B
F1 45 ROBER | IR A7 50 P RE AT 98 0 5 e R R 5 )

527



O3 M 48 S AT X LE S e AR ROBE R 5 BRI, O 220
KV 8 T A% -8 8 0K 2 4 RORE R i 91 2l 13 1l 2 3
2%,

1 OSSZ11-240000/220 B35 55 -&
BERREE

11 EXSH

A R # Je AF Ll AR 8 L PR K4S R R T H
PO K R R R 1 O S 1R A, TR B O R AN AR LT
P A58 RS A . OSSZ11-240000/220
RUAR FE 254 A RS = A 2008 K 220 kV B R AR K48
N 240 MVA TG F &R AR il f R
4l 45

IR EEERRINE IR SFnE 1w, 484
B4 M AT Th R e AT AE L R AR A S
i 488 5 LRI BE w8 (220 kKV) B bR S0 51 0 AL
B.C; R (110 kV)EE 155405 Am . Bm .Cm;
R (21 V), B b5 50500 a.b.c, 20 kV L H 9
AHEE T hRERY 35 KV FI 10 KV B 9 75 A 20 A% i
A A5THFE | D3 /0 A% f il RN 2 O R AR L 1k FR BB T
P T IE AR ) A S L, BT DAY 9 R
TEFA R 43 b IX R FH 20 KV O HE 26 90 04 T FE I 4% o AR
E#-EEKRREESHNT ARG HAEK
9.65 m, %% 2.65 m, &5 2.25 m; FF & K 1.7 m, &}
AERNImEESE LKLl m, 25 MK 3m, 7

2 800 2 800
4"35 OGD

lAW ms ?c

278238

320341

i

4"1556

\ Vil
[ I ul | v v/
5 R ~ ~ S— -~ _5: = f/::/ r'?
IsEui Julil 1
! T
2 000 L __2 000!-_ : ; -I;
1000 1 000 13751375
(a) ILHLE (b) TR

2400 800 2900

i1 Cm
£ 11000 @
i ) N

(c) L E
K1 AEASINE KRS

Fig.1 Shape and size of the transformer
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