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Influence of VFTO amplitude on electrical insulation performance of
EPDM for power cable terminals in GIS

HAN Weihong', LI Chaosheng', ZHAO Xiaoping', SU Hongwei’, WEI Jian®

(1. State Grid Gansu Electric Power Company Wuwei Electric Power Supply Company, Wuwei 733000, China;
2. Hubei Anyuan Safety and Environmental Protection Technology Co., Ltd., Wuhan 430021, China)

Abstract: In this paper, a very fast transient overvoltage (VFTO) discharge simulation experiment platform was established.
The effect of VFTO on power equipment was simulated by multiple lightning shock waves, and the effect of discharge
amplitude on the electrical insulation performance of ethylene propylene diene monomer (EPDM) was studied. The results
show that after 200 times of pulsed discharges, carboxylate salt groups are formed on the EPDM surface, and the dielectric
constant and dielectric loss factor increase, while the AC electric strength and surface water contact angle decrease
significantly. The degradation degree of above performance increases with the increase of discharge electric field strength.
When the field strength reaches 40 kV/mm, the AC electric strength of the EPDM sample decreases from 42.28 kV/mm to
37.16 kV/mm after 200 times of pulse discharges, with a decrease of 12.11%, and the water contact angle decreases from
100.53° to 88.63°.
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Fig.1 VFTO discharge simulation platform

AT VETO BEATIRES . R F o o 1 0 3k
WIS 73 510 1.2 us< 50 ps, 73 91 ¥ B 8 HL b i i
%58 4 20 kV/mm 5 40 kV/mm, B J5 XF ik BE 2E 4T
200 T o K ik B0 R TR 42 52 AN TR 7 5 (3 )
H20 kKV/mm F1 40 kV/mm) ik i e iR 4 )30
A 1 RE 2 FAAE 3.
1.3 W FEE

{5 F VEGS800S 2 = 4 H1 - 2 1l 8% (SEMD WL
R IR T T35, JROR A% 22 2 500 4% , W AT 75 %5 1k
P 2 T W4 5 P AN

1 FH 21 A0 ol T A3 1D 45 S A R A R 1 AL 2
GEK IR BN 3 000~600 em™, F 3 N 32,
IHEFR N4 ems

1 F| Novontrol Concept 80 % % 717 /i~ FH, i 43 M1
PR B L B A o A RE DR, R FE
20°C , SN 10" ~10° Hzo WK AT 75 X 15l A 9 S
B AR, AR AR 30 mm.

A i o RIS TE 48 Skl 3 AT IR N 30°C,
LB A A ) BR-BR FA, AR08 10 mme B — il RE
MR 2 ANFE AT 10 OB 280t 57 il il 28 B R OF
THEL RTS8 5 I Weibull 23 #i 48 1R 56 B

A58 P JA2 ¥ 2 N R B PR 7 S K Al A, 003K
KNEBETF K B—FFE IR 2 A, X R
WA TR AL B HEAT 5 &, B S e R E AR
NIEALER .

2 GRS

2.1 FMEFHR

P 2 Jy EPDM & B 48 200 YR Jik v i FEL AT S EA
SEM . M 2 0] LLE H, ik i e o i il GlRE
1) F) 2 T A7 16 K5 kL, B A4 S0 77 i V8t B
2 2405 28 20 kV/mm ik i HL 200 IR 5 5 iR 2
T BB L Y Bk s (1 3% i — 2D 3G K
%40 kV/mm B, i8R 3 1 3 1 2L 802 5 48 K HL B
M. SEM 25 H 38, ik ik HE % EPDM 38 Tf T2 35

Jik e FRLUEE
KA B




80 HGHE

2026,59(4)

AT 52, HL IRl R Wi B 25 T F 7y 56 1R 48 DK T Y 55
A 3CH EPDM R (i JE 3 (1042 6 5 £ 5 R IE 1)
EPDM £ 48 6 Ja R R S A L. Bk sl 5
e AE TR SR AL, B S AR KB R T, X
HL 2 b R R T, 3 B0 2R i HE B AR 0 K Bk
B, AEPERESIHL o

HBLRAL

(a) IFF 1

(b) ik FE 2

(c) IFE3
B2 BKAREE IS EPDM IR K SEM &
Fig.2 SEM images of EPDM samples before and after

pulse discharge

22 hELH

3 9 EPDM i FE 28 200 Ik 780 AT S O 41
Aot . M3 AT LUE Y, kb 70 i 2 2048 | EP-
DM FIfb 2450 . RE 1 Gk R fiE i £ 25 8 T
O AR ILE R gy, 2918 em™ 5
2 848 cm &b (WS I A J& T 43 1 B R - CHL - R 48
PRENU 1 462 em™ 5 1 374 e b W IS 0 = B
J& T -CH, i 25 il PR 3h"*; 1 080 cm™ 5 802 em™' 4b
FAD PR WA U [) s 1 B, 3R AAE Si—O—Si B (1) A Xt A A 4
PR AT Si—C B (1) 4 4 9% 3h R AOE 7T R 1% g5 KU, 3R W
EPDM i FE AR T BRI T & 1R 05 .

KPR G, AN ERE AL T 1537 em AL
FRAIE U6 S5 25 1 5, (R E 1 398 em 4b HY B T T O 4F
AU o JE A R SCHR A9 1 398 em AT AR AR
HIE I 55 32 1R e A 47 5619, EPDM it J5 HHil & A A
1, FAE AR 2 7 DA IR 7 ) & T R b 1 A8
RRLR . 24 EPDM 1E SF, S5 R 47 2 Uk ik i
N C I e s R R A R S S 2 P P g S EE P
A5 AR R B R TR AR O, A ORI 5 TR
TR AT 55 A BV 0 7R R R AR R IR 2 DRI K 1 537

lHE3

W PN
W WEEL

3000 2400 1800 1200 600
PeHU/ (cm™)

B3 EPDMikHEEILISM MR L B
Fig.3 Infrared spectra test results of EPDM samples
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Fig.4 The dielectric constant and tand of EPDM samples
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