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The Seismic Analysis of 72.5kV Gas Insulated Switchgear(GIS)

S.H. Lee’. 8.8. Cho, S.M. Kang', K.Y. Ahn'. J.D. Bang. K.S. Min', J.W. Choi. S.S. Yoon
LG Industrial Systems . Korean National Railroad

Abstract - In order to evaluate the structural
safety from an earthquake, the seismic analysis
of large structures such as GIS in electric
power substations and equipments for nuclear
power plant has been carried out because the
seismic qualification by experiment is very
expensive. This paper presents the seismic
analysis of the 72.5kV GIS produced by LGIS.
The finite element model of the GIS is
developed and analyzed using ANSYS. The
model consists of beam elements for the
enclosures and mass elements for the
conductors and the mechanisms. Using the
transient analysis under seismic load, the
structural safety is verified.

1.4 £

HZ 50 ANy bl WAYIZE £89)
Set Fgdste] w2 duje g3t 2 LxAR o
& gAzdo] 23lge wal A ¢tAFH FFol o
T "aHo] dd3d T2y FAE YD don, A
Fdn 9 A P dE FAe sutEA W A
T BEJ F2% HAzE ge=g il

YA Qe 2 Wye 3A WIAANETH HAA 9
27+ W] 1o, GIS(Gas Insulated Switchgear) <k
#o] 2 71718 A sy AsiMe SAEL T8 wE
ool e AAAY A deon, =3 g Y
Algdnzt GISED 27 mEe] g4AES AE 3]
t B2 dEeS ZF3n A gk, GISY A9 J
AL B3 A A WA Hdeg grsz, 723
AHAGE gotsts ol Ayl wyolr)
£ dFdME AR FREAid AAHE DA
725kV GISS YW AsEAEL g3l Tz ==Y
ANSYSE |3 A7t A& AANE AW g8 z
¥o ZAEE Hrista 724 FAL gdstmz} gt

2.2 B

2.1 72.5kV GIS WZFsliyMq A

a9lS dxAY FEYHALY AxdE @A
725KV GIS®) AA Layoutelx, 21P2E F2WAAL
GIS Layout¥ 3 WL HAlg GIS 1Bayelth.
AA HALe) AXEHe GISE Y17} 2ol TAIY,
a9 29 Zo] 1Baywg 9L do WSS A
Alg olfrE 71 7EEE 2AAM YR HiEo] #§rE
H WAL A4 GISY WIHSL uL Ay B
oltt. & WAL HAHE GISE 24 ¥ E/2AF
GIS®] ZFeeder’t AZ=o] GIS AAE XA L A3
T FRolY, 73 &4 A= GIS 1Bay™He 4t
o2 BAF E7EXM g9 AAzRAEL AFAHE U}
Astd, YRS A Ao} dg GISe HE P stress

H& A o224, 71 7tER 2dd4A4 A
AAEFH et B FMeA URAdsol FRE
GIS A Layout®& #s] ¥ u] JA}F 725kV GIS
yzlel dg kg gdel 6 agdu & ¢+ Aok
mebd 329 o] FAbe) 725kV GISE E233
oo B3¥ 2 Structure?+ Beamf4E AE3IH T
237 2 YyREH JF L FAFHE 44 Y
BIEE 37 $ef MassR4AE AMR3AT £ FA=Z
7L GIS9 Base, Pole support®t @ Based] &H%
' EE AFEE T4 3.

e 2 o iy

| B)

! }
[N PSR J .,
CTETTTR TR R

30 T4 ot s e 2

ppds atonki

i ‘5
i )
i TTTHETTETTITTT T 6 g e b
g i _.H,_.JEL._._M._.JEL .v.n.._v.,é -0 i;
¥ = L R v H
4 !
¥ « 5t “
4 '
1 ]
i i
g ' 4 c:’!i"(?!i) 4’! ,4} 1’!4’1 ??1”3';'
BEESES ESBEEE

23 1. 725kV GISS) Layout

a9 2 fes 29 R AAZ

=

=]
4 AFEA £E}E TRE 149 I 40 9
ed, ol 7z nH ES=Mode)st H VEF



(Natural Frequency)"} 2et I{HR=EE FEEo 3
# g F de 9F9 3’-%33’2}"1“4 Folz yiag
'“3*17171 A3t 285% dUAZ} 7HF e ARH
EAFHLE 1,2 3. BR=vt A€
2 GISY nex sadns olelel ®ist gon, 2
Ztel AER=E aY3~67 7}
BE A5 IHAEF(Hz) W gk

1 9.28 Z

2 12.62 Z

3 18.51 X

4 20.46 Z

29 3 1A

rN
olt
i

it

=(9.28Hz,

Z)

a9 423 0%

=(12.62Hz,

Z)

ANSYS 5.6.2

a9 5 3% I FEE(1851Hz, X)

&5 =(2046Hz, 7)

2.3 ANz g5 A (Transient Analysis Res
Axo] wA77] WA #TE AFAIe o3tH, 74

ALE 5% 2 ated zt A5 Wk 717]9 -“XW}*
EE 7% Z3, 4 AR g Hdg %%ilﬂ 03(;
A2y 299 AW FHAE F3 e Aol ¢ zﬂs}
ek 0.3G, *ﬂﬂd 34011 ek A & l OWA A
2 A gittm 2amdoe] 9ok wmEkA B MM e
03G,3AAd 379 #AAF 5% JHEEHR 3
oH2](3].
0.3 N\
02T R
g 0,1__—77774"7 T T
L L R
-0.1
-0.2"'7 T e IR
-0.3 . * . * £

Time(sec)

o 748 AR (0.3G, FXEE 37

agla Ydwrd e g APste] Foss 05~10Hz9 B9
atz gdaA YR wr Fare) 725kV GISY WA

- 763 -



Ae 3 & 4%E £+ 39 29 10Hz9 AAH
of sl AL QAT

7t 2= ¢ 10Hzo U8 A7 $984AS 134 2
oA Hdigtol TR 1Y 8~103 o] Hoi
s JA LSS E 2DS/ES/CT Unit A3 A zZhzt
7.8mm, 27G7t #AsdgE e, JPLHE AG7|Unitd
Frame$-oj A 13.10kgf/mm®7} SASHt. B8 285
N EHY nHAREre WS A dYPzrdon
A831 7] W 2o Bl R E AL BAY 5
=3

we o, \_’ - e —y
o N R L}

72,307 SI¥ Sus Tmit

a9 8 ¥sle) Alzte] H(9.28Hz-2)
22DS/ES/CT Unit 2%

:
f i
¥ j
: .
/3
' Y
oW i
ws ‘:.;1 - Frery e
o i
e
. :
2ot :
a by ;
» !
“ ween |
. s . .
’ 3
o
Y8307 438 Wuw Wit

a9 9. SRS Aol H(9.28Hz-7)
:2DS/ES/CT Unit 4%

s
u}-
» - Werarrd
’a faesry
N ir Faere
A o~ if
. .
w NG N wi
A — N R
o ".,
- k%)
ot -
a5 me-n
. t +
1} 3
o

29 10. 248839 Aol H(9.28Hz-2)
2bek7] Unit Frame¥-

3. B

o} 43t o] ALY 725kV GISol wiate] WA
SR on, 282 otds 2.

(1) 03G, #2044 399 AAsde] i FPEAE
2DS/ES/CT Unitd] A2A ¢ 7.8mm 243t}

(2) 0.3G, FXHE 339 AAgo] g Fof &9
74 5= IDS/ES/CT Unit A3olA & 27G7}
A&t o).

(3) 0.3G, FAAHE 359 A g Hg T4
€828 297 Unit® FrameRo A 2A3Ig o,
I e 13.1kgf/mmio 2 AR HERT U
A EL 18300

upeba) FAb 725kV GISE 0.3G, FRF 3R] 2 Fn
o Mgt Fog A, $EEE 2 Yol WA
$enz JAHoR FEE ZEE Z3 Y EF
£ #4FAE GIS 1Bay?hg REHSE 247 7R
A FEe nAXAE AR HE FHARd, A
A% GISe ¥y 2 8L | aA o HHPe
22 d3 ¥dio dAd GISY WA FE vig &
HAson ¥ 4 ok

3 zg 8

[1) E. Thuries, A. Girodet, E. Serres, F. Mees, ]. M.
Willieme, "Seismic Behavior of “Candle” Type SF6
QOutdoor Circuit Breakers and Associated SF6 Insulated
Current Transformers,” IEEE Transactions on Power
Delivery, Vol 4, No. 4, pp. 2100~2108, 1989

[2) BAEKBHEAKER S, “ERGMEE BLEH- BEH
Fiobirs BRERMo WEREH", JEAG 5003-1999

(3] ZRABWREZHEMERY, "BERR) BRI, EX
BEWE, 8344, 35, 1978

- 764 -



