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Simulation on Propagation Characteristics of UHF Signals of Partial Discharge
in Different Voltage Levels GIS
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Abstract: UHF (ultra-high frequency ) partial discharge detection is an important technical means for the condition
monitoring of GIS, verifying the reasonableness of sensors arrangement and the performance of the monitoring sys-
tem by the signal injection is an important means to ensure the effective implementation of condition monitoring. The
propagation and attenuation of UHF signals vary with different voltage levels GIS structures, so the injection ampli-
tudes of verification pulse are different. In this paper, the simulation models of straight cavity, L type and T type of
110, 220, 500, 1 000 kV GIS are established based on real GIS, comparative study and analysis the attenuation dif-
ferences and propagation rules of UHF signals of the same structure of different voltage levels GIS and the same voltage
level of different structures through CST simulation software. Based on above, the attenuations of various typical
structures of GIS with different voltage levels are obtained. Through this research laid a foundation for the reasonable
evaluation of UHF sensors arrangement and the amplitude determination of site verification pulse injection.

Key words: gas insulated switchgear(GIS) ; partial discharge; ultra-high frequency(UHF) ; attenuation; CST

TE GIS Jay e f A I Pp 43 210732 I, LB f
(& SURGEL Ny 4 YNNI D) IR P2 I NC B
LR, UHF 7528 s 0 A2 J2 85 1) A 1 2 2 AR A 22

0 5|5

AN G 20 4 PR 2 (GIS) N K A Ja 3l s v B

SAE GIS JE A A i % s i S (UHF) L g ), LR
7] 3K 300~3 000 MHz, H1 T 5 3 0 e, 425 v A0 RS 1) ¢
AHA RS P TEEE s nl e LA, B

WFs HEA:2018-09-21; 1&EIHHEE:2018-11-26

et AT , AR R AR B R SRR GIS WA IR A A
T3 R 2 AR, HoAw Jmy 10 22 5% 6 B B 2 B2 (0 G
5 s A B A7 Hf UHF A2 2885 RS IS A R AR vl



W50 AEERI,

A, R4, BB RTF R AR GIS Rl Hy UHF (5 S (B RR R O BT -89 -

RE2 T, T S BOCE X RS 5 24T A 38
M = A I R A TG O o A T K 56 UHF 1% IR 4% 78
GIS I FC & & M, DL B ) UHF Wi &R St 7 K
RIS AT I R B A B A0 BN T R S
W 2 58 RAGE B TAE . SR konp i Ak
J& UHF K51 22 45 5 08 B0 3 4% % 1) o 2 F B2
AN T) LR S 9 GIS RST 454 R [R) , UHF {5 514 3 52
R P AS R[] PR Al i 52 & BRI T AfE 5
1 Ak B 37 I A% 1 S B T 7SI AR R, b
FL AR B A 0 ] D2 ) A A 1Y) o 2 ey e RN AR e
GISHEAT T Z2 K L MR, 38 1k AR 41 1% Sk 2%
A — 2 B B Bk A5 5 R RIS R G N, K
BT AR Z2 A% AR E AN 2 0 ) A, (H 2 X F A
EEIRE IR B IR CISE 2 F 8L = % — ks
R AL TR o ff P UHF B @ 0% 76 A [R) B 1R 55
G GIS B 7R 25 44y vy (19 4% 15 e 1 Bk A ke b 38 [n]
(1)

FRT, NS UHF B R4 0% 10 14 3% R v o
= BEE X R A G o R v R AR b B X
A H R S 2 i e R 25 4 1 S IR EA T, IR R RS
FIWFFEAS [ L R S5 G B AN [R) GIS Z5 44 UHF {55 1
R 2E S, S E T CST i B X UHF
WEWEAE 110,220,500, 1 000 kV F, T 25 2% 1Y AN 5] GIS
LR S8 R v 1) A% 1 R R R AT T B Y . B
B 1 AN ) H R 25 2% GIS v UHF I 3805 5 10 28 0846 4%
L R s % ) R L 5 B T A% ER AR AR
S B IR AR SR TR ARl

1 GIS R BRI £

GIS JEE A mT LA g I3 i R[50 A 2L ok 1 ) il 30
ARG, KRB T AR ) UHF H 5 AN (LA
o FEL 0 D (TEM) A% 46 | 18 23 0 v R A, B Al b 0
(TE) AR #5 3 (TM), EL DA kA ok =07, Herp
TEM i £ -5 v LAOG AL RE | 1M TE 3R TV i A% 7
AT OEE 584 5, W= (1)

p=L=-_¢ 1—AZ
g m

) 2w, D9 1ol U I 5 ¢ Ry I3 5, oA AR
5 R 5 0 R MRS A v K5 A A [ 1 o [ A0 56 L
PP 5 AR o YA AR L IR L A

TEM {5 3 3 5 3 3R J6 5%, n] DL LU B0 R
& 4% , AR RN , 10 TE F1TM I 3 B 5 R R
AR BRI, A A A REOERR, W(©2).3),
FUA 2550 A T 8L 930 S I A RE 7 (] Al 5 5

L 4%
f= wé;”fd) m=1,2,3 @)
TM.... J} #1425 A
J{.:z(l;’jrd) n=1,2,3 3)

KQ) Q) D RINFIRNAE 5 d N IEIME

FT T AN [ 323 T 52304 14 I W A (52 AN [R] , 7 €
B/ b, UHF HLREDAE GIS AR AN R AL 5 A
I B e K A A, HASTR] L s 252 4% GIS e
X I 4 e U AR L TR AN TR, % UHF {5 5t 23 )™
HEAN RS

2 EREE

FII A CST {5 44 i 47 0F 55, K46 110,220,
500.1 000 kV HL JE254% GIS b N ~f 23 5 3 <7 B
A LAY T R [l R A FR R LA 1, AN TR R
LGN I R RS L3 1, s R B K B4 R 6 m,
CST {5 ELA:FEFE 1 FUAE (0 NP EA T, 3 15 o O
Va3, B RL R IR B BEAR A

500 mm Sy R
e e S
1110 9 8 7 6 5 4 3 2 1

D
6 000 mm
(a) HJEfR

(c) TRI&E M

1 A [EGIS B4
Fig. 1 Typical structures of different GIS



<90 - 201945 A

Eudz

5548 His

®1 TEBEFRGISHEHRT
Table 1 GIS size of different voltage levels

HLUREAFHURV e AE /mm BRI /mm
110 240 60
220 360 90
500 520 120
1000 890 260
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Fig.2 The pulse waveform of excitation current source
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Fig.3 The UHF attenuation of different structure of
different voltage levels GIS
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Table 2 The attenuation of different structure of

different voltage levels GIS
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