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Analysis of Electromagnetic Field by moving metal particle in GIS using SNM

Y.L.Lim, K.8.Park, Y.L.Choi, C.Y.Choi. Y.H.Ko
Division of Electronic and Information, Chonbuk National University. Hyosung Corporation

Abstract - In compared with air insulated
switchgear, GIS has.- a high efficiency and
confidence. Insulation method using SF; gas
has a very excellent insulation characteristics
for high voltage equipment but has a
characteristics that insulation heredity is
changed for internal unequal electric field. So
analysis of electromagnetic field in GIS is very
important basic data for structure design and
trouble diagnosis process. In compared with
established method, SNM in this paper
observes variation of the electromagnetic field
with real time and get result very similar to
measurement. In order to know the variation of
electromagnetic field distribution for transient
response for time and position, variations are
observed when metal particles are moving fast.
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Fig. 1 The motion of charged metal particle
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Fig. 3 Electric field intensity at path of moving
metal particle
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Fig. 4 Unequal electric field
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Fig. 5 Time variation of electric field

2% 68 29 59 #AEd t FoF 4 Aol

e

- 1671 -



#4001 EAI&A Sl WA Yo us &
e 860MHzE F4o2 BEsn J8e ¥ 4 3
3. 2289 (B)(Q14N AAT Rl EACIER
o %4 BARAs SAbeT)

045 A

0.4

0.35

03

0.05 {20

h/\/ f : “ : l: Lo .;A.[.V

[} 05 ) 15 2 25 3
Frequency (GHz)

a8 6 Fu= §4
Fig. 6 Frequency property

T2 20l A EAEL AT 3o =A=

ATAE JFoz Y, =AcEAe Zv)e
5mmZ 3t GIS ¥e ¢ BT +RE o F
9 "‘&-}% FEod 259 U7 "o AEHelA 2
o} AZX oke] TAHQ wlwrt 0124%15} A, o
it o2 TR0 A 98 TAHE F B4 %
Z3H 3, FRY EHSHAAY EF& 4&7&%} F U

e rie
i

N“-E

_ﬂ,J

5. d&

GISUlol &H ol ZAclE"o] EANY v GISU R
A ARAZE ojRA WslsleslE FRI=YHE o) &
3 Alggeld (Tt A EALE oA =A==
2548 Fo 9 & EHTAAE Fed 8RB 249
AxA 7 EFHEA ARz M 1 A=ZE o A
Atz sl dojgd steAdel R AFE ¢ F UAT
S0l Ao EH 93 Z*ﬁﬂ” *o‘"o}mi A of
JI¥E o /& EMF HAE ol % 374
de ZARE AAY aVNE Hl%azi A7
Aol EAo| &) o) LAY AAA Ae W
9] ¥eE =Hy GISWE AFSA Hed R
UHF <¢HY Axl o8 "ZEo) 7tssditt. o] H&d
AEE d33tn FH5 5SS vndozy dA9 |
Bl g} FAIG Fug EA L AL £ YA

28 2RY L o) gt s|E9 MY vlse g
A 3 olA o] EdtE EAo]E Ao W AxiA ]
WHIE 2 $ U 8 71X Al =g
gt A2 Uit AxtAe] HslE BHFE A B A
o g3 428 4+ Juid UHFHA Zod dolgE
ded W 88 Roldh

2 =89 REE dolEe IJFUIEZUHE o] L3
C/C++& OI%%H P3le dhen FAL£xo W
2o EAE 2837 98 A8 FHAFHE o
4399,

3 2 8 #

[1] M.D.Judd, O.Farish, B.F.Hampton, "The Excitation
of UHF Signals by Partial Discharges in GIS”,
IEEE Trans. dielectrics and Electrical Insulation,
Vol. 3, No. 2, April 1996.

2] K. Mizuno, A.Ogawa, K.Nojima, "Investigation of
PD Pulse propagation characteristics in GIS”,
IEEE Trans. Power Systems, Vol. 12, No2, pp.
1022-1030, May 1997.

[3] N. Yoshida and I. Fukai “Transient Analysis of a
Stripline Having a Corner in Three-Dimensional
Space”, IEEE Trans. MTT., Vol. MTT-32, No. 5,
pp.491-498, May 1984.

[4] Kane S. Yee, "Numerical Solution of Initial
boundary Value Problems Involving Maxwell's
Equations in Isotropic Media”, IEEE Trans. AP,
pp.302-307, May 1966.

[5] Wolfgang J.R.. Hoefer, "The Transmission-line
Matrix Method - Theory and Application”, IEEE
Trans. MTT., vol. MTT-33, No. 10, Oct 1985

[6] Y. H. Ko, N. Yosida, I. Fukai,
"Three-Dimensional Analysis of a Cylindrical
Waveguide Converter for Circular Polarization by
the Spatial Network Method”, IEEE trans MTT.,
Vol. 38, No. 7, pp.912-918, JULY 1890.

(7] Hiroshi Imagawa, Kunio Emoto, "Simplified
Simulation Method for Partial Discharge
Phenomena in GIS”, IEEE proceedings of the 1999
IEEE Transmission and Distribution
Conference-volume 2, 534-540, 1999.

[8] R.Feger, K.Feser, C.Neumann, V.Rees,
"Non-Conventional UHF sensors for PD
measurements on GIS of different designs”, IEEE
PowerCon 2000 Conference, Perth, Australia, Dec.
4-7, 2000, 1395-1400

[9] W.buesch, H.P.Dambach, T.Aschwanden,
M.Haessig, P.Hadorn, T.Heizmann, "Application of
Partial Discharge Diagnostics in GIS at on-site
commissioning tests”, CIGRE 15-104 1998 Session,
Paris

[10] 19 %, “FLI2FHUE o] &8 GISUF2 =
%ﬂﬁ}—f—*éaﬂ’“" s s =82 A0E AlF,
19, 2001

<3

- 1672 -



