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Detective effect of oscillation on different defects of cable from

the perspective of materials and electric field
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2. College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The effect of the oscillating wave on the interfacial and internal defects of cable from the perspective of the
electric field is studied in order to understand the test results of the oscillating wave voltage method for different
defects in cables. Firstly, an oscillating wave test platform is set up to partial discharge tests the artificial defective
models including longitudinal knife defects and external semiconductor lap defects. Then, the excitation characteris-
tics of oscillation wave are analyzed primarily by PDIV and PRPD. Furthermore, the electric field distribution of
cables with defects are simulated by utilizing a finite element simulation software in three-dimension. Artificial defects
with different sizes are fabricated to represent the diversity of the defect site and the characteristics of defective dis-
charges are explained by the electric field distortion at the defects. Experimental and simulation results show that: it
is hard to detect the internal defects due to the filling of hard grease by using the oscillation wave voltage method,
whereas interfacial defects of poor connection of outer semiconductor has better characterization results.
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Figure 1 The schematic of oscillation wave

voltage method
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Figure 2 Experimental platform
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Figure 3 Production process of two defects
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Figure 4 Partial discharge waveform of poor connection

of outer semiconductor
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Figure 5 PRPD of poor connection of outer semiconductor

e 3 A A 2 1] 0 IR e e 0 A A T 2
R B TTIR B B AEAT ML AR Y HLE 12U, R R
AT A A 000 28] Jag S R 455 o G i AT 4 0 2 7 52 B il
P b a4 3k I XLPE %68 % J2 36 I fif g 3 A JJIR <
Bt b, 0T TR R R 2 Sk RE L (A D I Bk I T
DA H

2 HLHE

T E AR A IR 3 D R 3 5 L A A DA S 5
14 £ B 7 HH R 5 D Fl R v B T R T s A S v R A
B AR BB 1 X A 1 TR BB 1 I R RS R
N TR G B AE R R AN SRR B AR
e o RN 2 1) 70 9IS e B PN 5 17 R S e A 15 0 L R 2
JE P COMSOL Multiphysics 4 FR I8 43 by % 4
17 B B S S L B R 3 AT 1 D0 L O DN F A 1 £
JE A R 2 PR A TE AR 5 U T 1R AE AR .
2.1 fEEIEE

I COMSOL #5114 Xf v 4 7 37 = 4 i 3 i
B A R A3 40 mm s T ] 4 Sk A K
60 mm,2 kB0 07 EA AL AN 6 B s, B3R



5535 & 4 W

BET I A5 - BRI L 37 T2 5 18 AR 35 TR L AN [R] R B ) SR AIE 28R 45

T R 3R O L R, L A AR e 2 A R ik
A Hb HAE 5 ELARR AR R IR AR 65 Hz, DU T A
O A% A it 20 Ak ) A3 B R L 456 R A FL R X A
HLH B S gk 1 FR.,

A R 2 28 BB I R A T L R S — Rk
ARG T Fsf Sk o A A1 357 T T I SR AE SR I LI
e RUST 5 52 56 = 4 1 16 Bl B IR~ — K, 05 B H R
55 e B 2 A T r Fl R — B, T 0 R Gl B I
2U, . SRJG R 16 2 B B b 1 22 B L TR R4
PR BB B T 2 R RS DGR AS TR R
/I [l o e o A i 3 D T 1) R AE AR

G SAsyrame
/\\Q’1/ 1
100 mm 50 mm O0Omm 100 mm 50 mm 0 mm

Bl 6 2Atsrgal

Figure 6 Two defect models
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Table 1 The related parameters of electric field

simulation materials
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Figure 7 Axial cross-section electric field strength of

poor connection of outer semiconductor
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Figure 8 The electric field strength above the interface between

the insulating and the semiconducting layers under 1. 4U,
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Figure 9 The relationship between E ., and air gap width

of the external semiconductor lap defect under U,
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Figure 11 Radial electric field strength along the

longitudinal knife defect under 2U,
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