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Research on cable state evaluation method based on logarithmic normal distribution
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Abstract: In order to know the health condition of the cable after prolonged use, the cable state is evaluated by
logarithmic normal distribution and Weibull distribution. The distribution of the dielectric loss and partial discharge of the
cable is assumed to conform to two different distributions. With the help of Matlab numerical simulation software, the
aging data accumulated by a power supply company through oscillatory wave test in recent years is fitted. The
comparison between the two fitting results shows that the logarithmic normal distribution is more accordant with the
distribution of aging parameters of cables. Three levels of cable status are set, and a state assessment model is established
and used to evaluate the state of 10 kV cable in a power company. The research results will help to understand the changes
in the state of the cable during the operation and put forward the corresponding maintenance plan.
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Fig. 2 Fitted contrast curves of dielectric loss data obtained by

using lognormal distribution function (8.7 kV)
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Fig. 3 Fitted contrast curves of dielectric loss data using
Weibull distribution function (8.7 kV)
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Fig. 4 Fitted contrast curves of dielectric loss data obtained

by using lognormal distribution function (15.9 kV)
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Fig. 5 Fitting curves of partial discharge data obtained using
log normal distribution function (8.7 kV)
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Fig. 6 Fitting curves of partial discharge data obtained using
log normal distribution function (15.9 kV)
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Table 3 Test results for 10 kV cable

ke Uy(8.7 kV) 1.7U(15.9 kV)
tan o PD(pC) tan 0 PD(pC)
1 0.046 233 0.129 589
2 0.068 189 0.106 623
3 0.067 203 0.098 719
4 0.079 79 0.126 913
5 0.048 81 0.111 801
6 0.062 174 0.109 831
7 0.058 211 0.105 484
8 0.099 273 0.114 698
9 0.083 138 0.122 909
10 0.037 212 0.087 797

HI% 4 Tl LA iz B g A X B A (384T
RS BR R BAT AL IR O, BLIT L
AN AL TR DL, B EME AR RREL T IEF RS
A FHAE, B R A 8 R I Ak B A 58 2 11
PRI AL AR 2

6 it

AR XS H G AE A IS TR) (A 5 RPIR S 2 5 R
bf, JEFE T RBUER AR Weibull 73415 73 Al
W TIERIEAT GRS VAl A SO BOE 8%
FL R 5 Jm) S 0 B AT S P A o A, AR BT
Matlab HAEAAUL AT 22 w7 LA Bl R 4
BRI AR 2R B S B BT o TS PR
LA G R TH EE B, 45 RAUE W BOE & 70 8
e RIS S HUR A . BOE T RIS =
NGO, IR VPSR, A8 T2 AR 52 lonf
FAAAE] 10 kV RAEHPREVPAL, AL T %A
AL AR RS BESA — NIEMII AL . BIFSTR
RA BT T e is AT I R PR AR A
AT LURR A 85 T AL IR A 1 e a4t g HE AR P
LA 2 e IR e A PN @SN A SR XS
HOEER ST
B2
[1] GILL Y. Development of an electrical cable replacement

simulation model to aid with the management of aging

underground electrical cables[J]. IEEE Electrical Insulation

Magazine, 2011, 27(1): 31-37.

(2] Bhigde, okE, W, 45 BT 2 RN RIS

R AE SRR R 8 ST SRS I R ) DT Yk LD &R

SR 5, 2015, 43(9): 115-123.

YAO Haiyan, ZHANG Jing, LIU Yi, et al. Method of

cable incipient faults detection and identification based



-84 -

@A &R B R

(3]

(4]

(5]

(6]

[7]

(8]

(9]

on multi-scale wavelet criterions and time-frequency
feature association[J]. Power System Protection and
Control, 2015, 43(9): 115-123.

JEAS TC. JEAT K 3 A1 g TR 3 AT PR S AR T i
I EERMIFUD]. Abat: Jbat TR, 2014,

GU Mengyuan. A comparative study of Weibull conditional
probability density distribution surface and normal
conditional probability density distribution surface[D].
Beijing: Beijing University of Technology, 2014.
ETEMADI A H, FOTUHI-FIRUZABAD M. Design and
routine test optimization of modern protection systems
with reliability and economic constraints[J]. IEEE
Transactions on Power Delivery, 2012, 27(1): 271-278.
FHEFE, BIRAR, SKAGE, & JET Weibull BRI
{1 FEL S AR PGB R R B (). D R GE R
i, 2017, 45(17): 92-99.

GUO Sijia, ZHAO Zhendong, ZHANG Qianyi, et al.
Failure rate model for optical fiber cable in electric power
communication network based on Weibull distribution
function[J]. Power System Protection and Control, 2017,
45 (17): 92-99.

ZHOU C, MICHCL M, HCPBURN D, et al. Online
partial discharge monitoring in MV underground cables[J].
IFT Measurement and Science, 2009, 3(5): 353-363.
gk, G, s R A 2 AT I I R SR I BT
). W RGO 5451, 2016, 44(14): 48-54.

YANG Jian, TANG Zhong. Design of online traveling
wave based fault location algorithm for HV cable[J].
Power System Protection and Control, 2016, 44(14):
48-54.

JEI 510 KV ATHRER LM L BRIR A PG MR AL AE s
WD), BRt: &K%, 2015.

ZHOU Hao. Study on evaluation and condition based
maintenance strategy of 10 kV XLPE cable status[D].
Nanjing: Southeast University, 2015.

BT s r 2 i 2 M ) R T AR
U[1]. HHE ), 2014, 47(4): 123-127.

WU Minxiu. Study on the on-line monitoring and fault

early-warning techniques for medium voltage cable

[10]

[11]

[12]

[13]

[14]

[15]

terminals[J]. Electric Power, 2014, 47(4): 123-127.
EVE, BREE, Coih, 45 XLPE 2 R Ag i
ALk ZHRFE[[T]. A EERR, 2005, 31(3): 7-9.
WANG Hongxin, CHENG Shukang, WEN Xishan, et al.
AC insulation characteristics of XLPE in the course of
aging[J]. High Voltage Engineering, 2005, 31(3): 7-9.
PETZOLD F, GULSKI E, SEITZ P P, et al. Advanced
solution for on-site diagnosis of distribution power
cables[C] // 2008 International Conference on Condition
Monitoring and Diagnosis, 2008: 1145-1149.

BRR. 10 kv BBETA BRI TVEDIF ], HL M 5
W REIE, 2016, 32(7): 81-86.

MAO Jun. Research on detection methods for burst faults
on 10 kV cable[J]. Power System and Clean Energy,
2016, 32(7): 81-86.

BEH N, 110 kV ZTIBCER L0 b R 4a 2 i JFOEAN IOARTT 5T
[D]. dbxt: fEIEHIIIR, 2016.

HUANG Xiaowei. Study on the insulation quality
evaluation of 110 kV cross-linked polyethylene cable[D].
Beijing: North China Electric Power University, 2016.
AASE, B0, EIRE, 55 HBSIEARKARYS
BFSEENIA[I]. & H2E, 2010, 46(7): 100-104.

DU Boxue, MA Zongle, HUO Zhenxing, et al. Recent
research status of techniques for power cables[J]. High
Voltage Apparatus, 2010, 46(7): 100-104.

iy, SRR, EEELE, AF. P e g R
R 5 BTSR[], D RGe IRy 42561, 2016,
44(24): 105-109.

LI Jiannan, ZHANG Huiyuan, WANG Xianhua, et al.
Arc modeling and simulation of the ground faults of the
middle voltage cable network[J]. Power System Protection
and Control, 2016, 44 (24): 105-109.

Yris HER: 2017-10-22;
1EE TN

{&EI HHF: 2017-12-15

At 1985—), F, @#@fEtk4, ML, THIF,

BR 75 6 A IR AT Y. E-mail: 569715261@qq.com

(R4 REE)



	DOI: 10.7667/PSPC171614 
	基于对数正态分布的电缆状态评估方法研究 
	Research on cable state evaluation method based on logarithmic normal distribution 



