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Fig.1 Structure of impulse flashover voltage test system 1
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Fig.2 Structure of impulse flashover voltage test system 2
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Fig.3 Distributed circuit model of power cable
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Fig.4 T-type equivalent circuit of power cable
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Fig.5 Discharge circuit model of impulse flashover
voltage test system(R;=0)
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Fig.6 Discharge circuit model of impulse

flashover voltage test system(R,#0)
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Fig.7 Block diagram of experiment device
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Fig.10 Comparison between practical and model
responses when fault distance is 55 m
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Fig.11 Comparison between practical and model
responses when fault distance is 123 m
and discharge voltage is 4 kV
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Fig.14 Comparison between practical and model
responses when fault distance is 134 m
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Fig.15 Comparison between practical and model
responses when fault distance is 134 m
and discharge voltage is 7 kV
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Fig.16 Comparison between practical and model
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Fig.21 Comparison between practical and model
responses when fault distance is 123 m
and discharge voltage is 14 kV
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Fig.22 Comparison between practical and model
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and discharge voltage is 24 kV
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responses when fault distance is 134 m and

discharge voltage is 14 kV

0 0.5 1.0 L5 2.0 25
t/ms
B 25 HEEREE 134 m, BB E 24 kV M Rz bb 37

Fig.25 Comparison between practical and model
responses when fault distance is 134 m and

discharge voltage is 24 kV
4 £t

-l

a. FEN T HL T HL AR i DA S R [ ) A
R 25 TR TS I RIT REL H T R 1) S0 Bk 5
AR s U 3 BORR T 9 38 3 3k =X i 4 ol D8 00 4 7
I R ] DUE T

b. HHEHLBH R,=0 0w DA 2k L e % e A R
FEL S 2 B s il R 3 L AR 55 S A DG B o 4
R, 2Bl ERICH R R, 740 A Bh A
T2 PR [T (R A R EL e 7 AR £ e RO D AR
TR 1T o DA S s i A 1) T

c. ARSI 7 I A A R T o S R IR BEL Y
AR, (G R IR BEAE S 2 A B i B e v
SIICREL BE A8 R 1 R SR A5 T8 ) 5 ) A 1R AR S BIF 5T

ESQ Y

AX TAEFEL RAAIC & B A PR E] &
Fr |, B AR 8] b A AL B AR P AR X AR B
SRTNG EE BT LT RBETHAEZREE,

SETH .

(1] MRS XU s T3 W o oy o Sl e R0 D7 5 R ()], W)
Bh2A 45 T ,2008,24 (1) :30-33.
REN Yanxia,LIU Mingguang,SHI Xueming. Survey of power
cable fault detection methods[J]. Electric Power Science and
Engineering,2008,24 (1) :30-33.

[2] Rmfe  F RiFE. Wy g PR 258 (1], 46 L% 2006,



£33 F

W % o8 3 oL R DR 903 o [ A (51)

34(14).81-88.
ZHU Yunhua,Al Qian,LU Feng. Survey of power cable fault
location[J ]. Relay,2006,34(14):81-88.

[3] REUERI, 580 BRAEIN, 55, d i B R I BE 2R3k ()], L 4L
R ,2004,28(20) :58-63.

LU Honggang,QIN Jian,CHEN Xiangxun,et al. Overview of power
cable fault location[]J]. Power System Technology,2004,28(20):
58-63.

[4] BASCOM E C IlI,von DOLLEN D W,NG H W. Computerized
underground cable fault location experise[C]// Transmission and
Distribution Conference ,Proceeding of the 1994 IEEE Power
Engineering Society. Chicago,USA:IEEE, 1994 :376-382.

[5]WILLIS O L. A review of fault locating techniques in medium
voltage power cable[C]//Petroleum and Chemical Industry Con-
ference ,Record of Conference Papers,Industry Applications Socie-
ty 38th Annual. Toronto,Canada:IEEE,1991:225-228.

[6] LTD M. Fault finding solutions[ EB/OL]. 2010[2010-03-01].
http: // www.metercenter.com/biddle/FaultFinding_AG.pdf.

[7]SUN Jiantao, WEN Xishan,WEI Xinlao,et al. Traveling wave fault

location for power cables based on wavelet transform [ C ] // Pro-

ceedings of the 2007 IEEE International Conference on Mecha-
tronics and Automation. Harbin,China:IEEE,2007.1283-1287.

B ZERERE  BRE A B A BT ER AR R (M. b s L

BTl H WAt 1999 . 39-56.

(9] XUBHA, o Sy s BB i U S (M. BT .38 4 Tl i bt | 1985
31-39.

[10] CLEGG B. Underground cable fault location[M]. New York,USA .

McGraw-Hill , 1993 ; 68-72.

[8

—

(1] R IRIR T =Rk oh ik I 5 i S5 ECBE p W T[], & R

$K ,2004,30(S1):50-51.

TAN Deqing,XU Zhenyu. Application of detection of cable

fault by thrice pulse method [J]. High Voltage Engineering,

2004,30(S1):50-51.

VEARFE, B2 T 45, F A A W 0 4 D) B D7 0k 09 W Y

5], MR ,2009,45(5) :136-140.

XU Dongsheng, TIAN Fenglan,ZHAO Heng,et al. Research and

application of power cable fault diagnostic method [J]. High

Voltage Apparatus,2009,45(5) :136-140.

(137 BROGUR, B s, s (R by (M. dbm0. & S B0 i At
2006:171-172.

[14] VL4806, X055 B, B JEEE (R T ) [M]. dbat i fe 2 i it
2007 :295-296.

[15] HaE, i gt B (M ], Jbst, HUARC Tl R EE 1999
28-35.

[16] FLBC T, i 4™ m A (55 = 0F) (M. db st B Tl
L, 1985:25-27.

[12

[}

(4EE. MER)

EE® .

F %1972-), B L ABHEA MEHFEAE KFEY
HFE AR M A R B R Al ) AL B B K T F (E-mail ; lifeng_zb
@163.com);

A (1961=), B W ABR A #4& W EAF R A ST
KBMANFEL A LB RN fobew g 3hLey AR A
(E-mail ;: xuby@china.com) ,

Modeling of surge discharge circuit for power cable fault locator
LI Feng',XU Bingyin®
(1. School of Instrument Science and Photoelectric Engineering,Hefei University of Technology,

Hefei 230009, China;2. Shandong Kehui Power Automation Co.,Ltd.,Zibo 255087, China)
Abstract: The current and voltage response of surge discharge circuit to impulse flashover voltage test
system 1is analyzed. When only low frequency transient components are considered,the lumped parameter
model of the surge discharge circuit of power cable fault locator is constructed based on the T-type
equivalent network of uniform transmission line. According to the geometry and material specifications of
power cable,as well as the relationship between its lumped and distributed parameters,the approximate
expressions of current and voltage response,as well as the expressions of current attenuation coefficients and
oscillation frequency of current response,are deduced. When the series resistance in surge discharge circuit is
zero,the current and voltage response are approximately the second-order decaying vibration process. When
the series resistance is not zero,the current response to the secondary impulse method is the over-damped
negative-exponent decaying process. The results of model calculation are consistent with the experimental
results,verifying the correctness of the modeling.

Key words: power cable; fault locating; impulse flashover voltage test; discharge circuit; secondary im-
pulse method



