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Interface Test Unit of Orthogonal Electric Field for
Interface Partial Discharge Research

GUI Yuan', WANG Zhihui', XU Xingquan', WANG Zhiyong', MA Guangyao', LIU Ruoxi', LI Zerui’
(1. State Grid Beijing Electric Power Company, Beijing 100075, China;
2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Partial discharge (PD) caused by interface defects is one of the main causes of interface breakdown, but
the initiation and evolution of interface PD of cable accessories is not clear now. In this paper, the electric field dis-
tribution of actual cable accessory interface was simulated and analyzed. According to the calculation results of
electric field, an interface test unit was designed and manufactured using the built-in electrode method, and then
the test unit were conducted partial discharge initiation experiments. The results show that the electric field distri-
bution of the interface test unit is similar to that of the actual cable accessory interface, and the PD development
law obtained by the interface test unit is the same to that of the actual cable accessory interface. The interface test
unit can effectively simulate the electric field of actual cable accessory interface, and at the same time, the introduc-
tion of metal electrodes were avoided into the test interface. It is concluded that the test unit can be used to study
the initiation and evolution of PD at the cable accessory interface.
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Fig.1 Simulation model of cable accessory
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Tab.1 Physical parameters of the simulation model

FhH HIRS A s 8
XLPE 23

SIR 2.7

i Bk
A 1

12 BIFHEES

I COMSOL # A1 1) e L 37 15 R X 38 425 22 114
10 KV L85 2 0 M7 AT A2 25 L7 SR A B0 46 2% 1F
BWENINE SRR VB 10 kV S SRR i
1T L0L, BUBHIAE B E N 8.7 kV, HAR & AR 73]
g6 LB Y B O 0, MR EL I H AT ST AR T REEAT SR
fitt, i CO PR

E=-VV
VD = p, (D
D =¢E

ACDHFE NI VIV O R VD N AL



74 B R FH TSR O U0 R A LA R T

BEMFL 2021,54(4)

FE VB s p, o0 I BH HLAT 26 2 s A HUH B

Fif3 i B A5 R W 2()fiR . Ak — D55
25 PR A ¢ 2% ST L3 o A DL ISR S R
T A g T R TR A 2 5 T F 0 el 1) ) FRL 3
FEVI & Sk o & B 2(a) R 207 HE VR
i Sk J7 1) ) ST R 20 AT B0, T B A5 R A 2(b)
FR .

% 98/(%10° V/m)

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0

(a) FLZE PR HL 37 115 L 25

—aaE 100

2.0 - RS X
g —— s | N
= T5 R
& 1.51- iy
x =
< 0.50 3¢
3 a2
§ 05 r0.25
£

=

= s

0 i

(b) LG PR F 1T F 37 70 B0 A
E2 BRI HTAESER

Fig.2 Simulation results of electric field distribution of

cable accessory
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Fig.3 Schematic diagram of interface test unit
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Fig.4 Schematic and physical diagram of the

interface test device
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Fig.5 Simulation model of the interface test unit
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Fig.6 Potential distribution at interface of the test unit
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Fig.7 Electric field distribution at interface of the test unit
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Fig.8 Simulation model of air gap defect in interface unit
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