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Review of incipient insulation fault detection methods for power cables
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Abstract: Serious local insulation defects in power cables can cause distinct voltage and current disturbances.
Precisely identifying these disturbances empowers utility companies to proactively manage cable maintenance and
prevent unexpected power outages. This paper presents a comprehensive review of related research, detailing
voltage and current disturbance waveforms across different systems. It categorizes existing incipient fault
detection methods based on detection principles and data types, distinguishing between time-frequency
characteristic threshold-based and artificial intelligence-based methods for transient power disturbances analysis.
The study conducts a thorough comparison and evaluation of these methods. Drawing from existing research,
recommendations are provided for further research on online detection technology for cable incipient faults.

Keywords: power cable; local insulation defects; transient power disturbance; detection method; online detection

Yok H#A:2022-06-14 4% AR H #7:2023-03-02
ELWE =M #riLa B A R w B H (5211DS20007P)
Supported by Scientific and Technical Funds of Zhejiang Electric Power Corporation (5211DS20007P).
YEER N AT PR (1983—) , B, w4 TRV, 32 2 DA 55 i g L 4032 A b 5, BE N 328 48 4 15 55, (E-mail)xyz981005@163.
com,

BIEESE: T8, 5 LR A, (E-mail)1542253671@qq.com,



2 TR K F F IR %46 %

F, g PR R A P R A 10 R — R A, A B ORISR I R A A L B0 A B AT R AT L A
Jry Tl 2 Z P 568 AN Wt i T e 24 0 FL 8 T A P I L Ry S 0 S 0 6 R A A R 2 9 B AN W S SR R B e
VAN IR S A A B A 7 ¥ o B R S R S G T B R TR D 5 T L A 5 A 1 LS RE A S AG TN 4 )
FUJE 1 1k T P A A RS AR R I W B 5 R TR ) S R A e AR I B 32 B MR S L, S PR 4 SR A I v
TS LB e J7 08

SURE S S (N S R B /N Y T Y VR T A o s DR S 7 B T s WA 7 e L1 R/ A
B, BLAE AL A 45 Sm A7 — BN [E] 5 S A R AP RS DR I R I A 0 ) R 48 44 S B B 7 A A B S B8l
AL RE A8 £ Fir 2 1 VB A 5, A P B K A PR RSy T R A ) SO0 R o B AT S B R T BB AR AT, X It
HEAT RS I A0 5 A7 R AR O A I S AR B, SR L A LA E AT SR RIS o AR SR X 4 )
4 e 5 B R T I8 S R N B AT G I T 05 BE AT £558 , OF 20 B 1 BT 45 O T 9 O R Rk — 2B BF 5 G
Wo IR EEA WA TT TN 7 — S SR SR 5 | 2 B r g I SRR AL G e R B A I 8 A B
TE AL 52 56 45 21 5 P AL 728 1.2 BEAT 28R Ao A 5 — I MR 408 R 5 0 DY e F g 0 B e R A R
00 30 i A T ) 7 9, B A R T HIE Sl IR SRR AR R G I D7 vk AR N TR RE R R ARG I O vk L TR 3.4 1 AT
SRR AT 5 28 571 B XTI TS BUAR S A7 A (Y [R]ABLK 4 Tl BE B BIE S T 1) 1RE B

1 BEGRABASRETENRASEESR N

UTAF K, R F B A S DN U AN IR 52, P 4 TR A B 4 S B0 4 R R R U S B R A R A L
P IR , e i B0 3018k I %) B SR AE , 1Y DA HL 0 I8 Sl B e i A i A RO A A 1 5 TR SR v 41 )
B s AT VA9 3B
1.1 BEYMAEEESENMBFIERRAE

FL A 2 A A ) R s AT R R BT RE 7 A S A 4 S R R 4 200 R BN B4 R TS R B A T e i B
i S 2 o % 2 1 i, A PR D S AR R T BN R B, R T OGN 4 5 i R S8 A UR i R ] RV
T G — b ] B ri OIS e, 00 K ri 5000 S0 Wi e o 3 ol bt 48 40 T g e i 3 4 5% PN RIS R B AR KRT 2 R BRR L A
e AT AT LA S 1T .

P A8 4 5 2% D I T P v S BOH T E Sh F R A A B, BRI 0 SR B A S B S e an e 1 R\l
L, A0 A T PR s WA L RS 30 2 80, 8 R 3 A e L P TS AL, o R R B PR A2 A T R R T A A TR, T R BN
AP S . HL A 2 SR I AR R A A K 23 TR T TR F IR R BARE , PR BE AR K K M B R TR ZE TR
KA, AT B A H s P R B TR A TE W ol T R S A Gk ke B AT SR AT A B ISF T A Rp 2 2 R Ak P TR
S IR S R S BOT — Uk it IO JE L — A B AR

-V v Ve 1, 1 1

s Ny, \ \_/
1 | 1 1 1 1 1 1 |

"0.01 0.02 0,03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 B0 B.0% 310 Bl 0,50
i [Bl/s It 6] /s
(a) BAHYR JEI 1 0. [ s B B (b) AMIZ M R R T3

1 BERMBERATENTSEAOMINERE"

Fig. 1 Waveforms of transient power disturbances caused by local insulation defects of cables'®
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Fig.2 Voltage and current disturbance caused by cable splice insulation fault"'
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Fig. 3 Waveform of current disturbance caused by local insulation defects of cables'
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Fig. 4 Cable incipient fault simulation test"
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Fig.5 Current and voltage waveforms of intermittent arc faults in LV cables"
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Fig. 6 Voltage and current waveforms of intermittent arc simulation test in LV cables
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Table 1 Comparison of different artificial intelligence detection methods
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[30] ST+SVM e N Tl ;RN T ) B 1L 86.00
[31] PSO+SVM SR 1R L 35 D B BIER 1 85.58
[32] SOM 45 44 fAj £ BIER 1L

[33] PNN 45 4 T 54 B H 95.42
[34] Adaline 45 by i o B 97.50
(35] CNN SR 53 2 HE R 97.90
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