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Characteristic Analysis of Partial Discharge Signals of Free Metal Particle Defects in GIS
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Abstract: Free metal particles are one of the main defects affecting the safe and stable operation of GIS equipment.
In order to further analyze the characteristics of partial discharge produced by them, an independent sealing test
model which can simulate real defects is designed in this paper. By adjusting applied voltage , particle size and num-
ber of particles, PRPD and n-¢ spectra of partial discharge caused by particle defects are characterized. Analysis of
the causes of formation of features, especially in the light of particle motion patterns, the transfer and neutralization
of charges carried by particles at various stages are elaborated, which provides a reference for the follow-up research
and field detection work.
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Fig.1 Schematic diagram of free metal particle model
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Fig. 2 Schematic diagram of partial discharge

detection system
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Fig. 3 PRPD spectrum of discharge of single free
metal particles
P 3 () oAy A2 463 A P 35 T O R RO 7R A Al L 18
IR AN RN (497K 32 3l SRR B ) 15 1 AN 3
L SR A /N MR L B IR o I R R A 3 E 3l A
A TR Y, AEL I AR i 58 B B9 TE 3% L 44, FE IE



BFE5 40

S, BB, BRIEERE, 45 GIS T i< GORLBR R SRR BB (5 SRR AT <141

17 2 JE A AP A 1) 1 5% B 45 A A5 A7 6 25 (1 X 38, It
IF i H, 32 SR AR TR AE B 2 J B A {4k | T A 3
SUBRFIE LT B 2 JR] A (A 1 00 v Tt A 11

A it R AR SE T 2 10.5 KV I, SR A K F iz
SIS, His h s s, R0 & A BkER 0
P BRI G TR PO ] 3(b), IF 5% A 45 EL LR
SEAE AEATE AT D B R B B R, A v Y X
520 — B BEAR TR o Bt s R A 5 1 i B el 3
i, ARG — B B 50 mV FF 225 100 mV .,

ANt L R 15.0 KV L 18.0 kV 15 L 1% 14 DL &
3(c)(dyo AN B B R T P14 1 B 58 B 1 AE 5%
LA RHE 15 5 iR 5 A itE L TR B e ] . {ELARORE
FEPIASHL R 138 SRS AN < ANt L 2l 15.0 kV
I, 4 Ja SO 78 T AR A 22 1) 43 25 Bk st 8k o i
A B B 1 B b, B DL TR B 207 e pl
HGH K -2 By 5 it FL A 18.0 kV B, UKL AE P A
MR 22 TRIASCRS B 1w 4 208k 2, AT 205k 1 b .

Sk Tk — A o B RO AE AN TR EL RS T A R %
BIRHE , SCHR Gt E T 8 U (n) 5 5 F AR () O 4
AL, Hon-@ 0 A WL 4,

100
80

& 60

X 40

80

60
X 40
20

20
0 90 180 270 360 0 90 180 270 360
HIBL/°) HIL/(°)
(a) U=9.0 kV (b) U=10.5 kV
80
& 60
X 40
20
0 90 180 270 360 0 90 180 270 360
ARL/() HIL/(°)
(c) U=15.0 kV (d) U=18.0 kV

B4 BAOEBEMAMBEn-eiEE
Fig.4 n—¢ spectra of single metal particle discharge
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Fig.5 Comparisons of discharge amplitudes of particles of

different sizes
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of particles
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Fig. 9 Another case of charge change caused by

particle collision
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