a5 1 A BT R Vol.45 No.1
20171 H1H Power System Protection and Control Jan. 1, 2017

DOI: 10.7667/PSPC160003

LRI TR EM TR

R4, AR

LRYEIRFUAEFLEIALFR, Hdh K 410114)

— A E R FAERNR S

AR, & B
(LRI BAFRAE, R EI| 518048;

WE: A = BOUR & S BT G, A TR S 2B AT WAL FR R PRI SERIL 1, St — iR I Ta) )%
TR B 2Bt AT W T e WG, BOE R A s B, P A 7 A A T 138 X0y 1 2 0 i 1 N T 2 R OK
S R AT IR AL A B B AL R B L B PP I () 2. SR, S 2R ) 20 5 Wi e A AR A i
O PRV IR TR) ZE B EAT AR, 30 3 AL 25 P 0 S ) ZE R0 45 6 XU Js B &yt B 45 2R . PSCAD {5 BL&5 SRR W], SR A
IS TR A S PO R 5 2 i R A U8 N0 B8 77 95 vl AR . ) iyt MU BRL A 2L

KR TRGZH ATEG ARRRRE W U bR

A traveling wave fault location method of hybrid line using time discrimination

LIU Shungui', LI Xun', ZHANG Hongzhao', ZOU Shiming?
(1. Shenzhen Power Supply Co., Ltd., Shenzhen 518048, China; 2. College of Electrical and Information Engineering,
Changsha University of Science and Technology, Changsha 410114, China)

Abstract: In order to solve the fault location problem of the three-stage hybrid line, a traveling wave fault location
method with time discrimination is proposed by analyzing the traveling wave propagation characteristics of the hybrid
line. Firstly, the fault section is assumed and the time errors of the fault transient traveling wave are calculated using the
time errors that the fault transient traveling wave reached the end of the bus terminal. Then, the time errors are selected
that satisfied conditions and the results are given with the double-ended method by comparing this time errors with the
time errors that the fault occurred on the first and the end of the line. The PSCAD simulation shows that the proposed
traveling wave fault location method of hybrid line with time discrimination can give an accurate and reliable result.
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Fig. 1 Diagram of fault traveling wave propagation for

hybrid transmission line
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Fig. 2 Diagram of 500 kV hybrid transmission line
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Fig. 4 Diagram of the geometric parameters of cable
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Fig. 5 Diagram of waveforms of the fault phase current and

voltage of the end of S and R for the F; point of failure
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Fig. 6 Diagram of waveforms of the fault phase current and

voltage of the end of S and R for the F, point of failure
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Table 1 Results of fault simulation for hybrid line
) M ity 21 B et ARSI ) )
A . Atlus  Ati/ps Abo/ps At:/us . MEEIRZE/m I P R EE S A km
28 /km " e 2H o B 45 e i
1 20 -497  -287.648  -874.357 -1 083.708 19.921 244 78.756 19.869 5
2 124.3 212 421.351 -163.357 -372.708 124.144 097 155.903 124.1229
3 138.411 358 567.351 -19.357 —-228.708 138.252 728 158.272 138.248 6
4 154.411 525 734.351 147.643 -59.708 154.284 728 126.272 154.223
5 160.811 574 783.351 196.643 -12.708 160.676 924 134.076 160.634
6 164.811 601 810.351 223.643 14.292 164.645 924 165.076 164.603
4 i LI Xun, SHI Shuaijun, GONG Qingwu. Transmission

ARSLAE 53 W o P e B0 45 i PR e s T B A T e A
FERPIE A SLA L, PR I TR VR
SRR AT I MR v, %07 vE X SR R iR
AT e B3 0 i W R I R 2 L ek B R AT
A L5 B g v 0 A kR B T A b 5 £
B AL, AR T AL G I B VR AN e BN H]
TR A T e S R R A Ay LA SRR,
DPEARZEAE S bp TR RVFRZETE RN, B
FEVERIE R

ARSI ETE ] T 2 A TR BR TR PR 2 it
FFAFRING DL, TR A A RIS 18], i e PO e v g
PE, XMz aisir BAEEE N, BA) R
IV HTHIT 5 o
Sk
[0 BRBE, HEXL, ThATE. IR S00 KV ACHids Bt

LA B BT SR, IR, 2009,

33(19): 143-147.

CHEN Zheng, KANG Yi, MA Yiqing. Analysis on

reactive compensation and electromagnetic transient in

500 kV sea trails interconnection project for Hainan and

Guangdong power grids[J]. Power System Technology,

2009, 33(19): 143-147.

[2] LIVANI H, EVRENOSOGLU C Y, et al. A machine
learning and wavelet-based fault location method for
hybrid transmission lines[J]. IEEE Transactions on Smart
Grid, 2014, 5(1): 51-59.

(3] MkatAd, Fwe, SR, AR S ARB R AR R IR
24 % PP AR b PSR A U B R[], R DB AR,
2015, 30(16): 184-193.

GENG Jianzhao, WANG Bin, DONG Xinzhou. A novel

one-terminal single-line-to-ground fault location algorithm

in transmission line using post-single-phase-trip date[J].

Transactions of China Electrotechnical Society, 2015,

30(16): 184-193.

(4] 2=, A%, 320, RAE Ak g MO0 i A 7] 22
B 1 W R SVE (D). S R AR, 2010, 36(2):
396-400.

(5]

(6]

[7]

(8]

[9]

[10]

[11]

line fault location algorithm using trust-region method
and two-terminal unsynchronised data[J]. High Voltage
Engineering, 2010, 36(2): 396-400.

SADEH J, AFRADII H. A new and accurate fault
location algorithm for combined transmission lines using
adaptive network-based fuzzy inference System[J].
Electric Power Systems Research, 2009, 79: 1538-1545.
WrRfle, dfh, Beotar, 45, Rk Bt Lk
S o 28 O 0% X0 i g 00 T 7 VR[] L L ROR AR,
2015, 30(4): 257-264.

CHEN Shilong, XIE Jiawei, BI Guihong, et al. A novel
two terminal fault location method used ANN for
UHVDC transmission line[J]. Transactions of China
Electrotechnical society, 2015, 30(4): 257-264.

e, SRR, 2, & R TR AT I A AR A
2 (1 B iy B B T (D). L) A B B, 2014,
34(5): 133-138.

XU Gao, GONG Qingwu, LI Xun, et al. Single-terminal
fault location based on atomic decomposition and natural
frequency of traveling wave[J]. Electric Power Automation
Equipment, 2014, 34(5): 133-138.

WRAREE. PR gi—20 s SRR 2k B WA T U BE D). b
AU ARAEHL R, 2011,

GENG Weichao. Study on traveling wave location
method of cable-overhead transmission line faults[D].
Beijing: North China Electric Power University, 2011.
HUSERS. PS8 Sl 5 i L 2 Rl BE AT 5[ D).
VU2 RN, 2012

LIU Yanpeng. Study of fault location algorithm for
hybrid transmission line composed by high voltage cable
and overhead line[D]. Xi'an: Xi'an University of Science
and Technology, 2012.

RE, MR, R, S5 BP0 SEUN A
e RS G e A BT 7T 0], FR TR 2R, 2015, 30(12):
472-479.

LIANG Rui, YANG Xuejun, XUE Xue, et al. Study of
accurate single-phase grounding fault location based on
distributed parameter theory using data of zero sequence
components[J]. Transactions of China Electrotechnical
Society, 2015, 30(12): 472-479.

THF, ARKH. FE T XU AT I8 i B F) 22 s i P 2
R 5 AR ] HEIAR, 2013, 37(1): 261-269.


http://c.wanfangdata.com.cn/Periodical-dlzdhsb.aspx
http://c.wanfangdata.com.cn/Periodical-dlzdhsb.aspx

_46 -

@A &R B R

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

FAN Xinqiao, ZHU Yongli. A novel fault location
scheme for multi-terminal transmission lines based on
principle of double-ended traveling wavel[J].
System Technology, 2013, 37(1): 261-269.

Wi, AWKEL, YESCHE, S, T 0 B v e
FL A — AR 2 Tl e s R U R T VR[], R R,
2010, 30(1): 209-213.

YANG Jun, WU Yonghong, JIANG Wenbo, et al. A fault
location algorithm for hybrid transmission line composed
by high voltage cable and overhead line based on two-
terminal information[J]. Power System Technology, 2010,
30(1): 209-213.

&%, PR, IMERE, 2. iR A S AT EE
EWEE]. ARG S, 2012, 40(15): 82-86.
WANG Kuixin, ZHU Cheng, SUN Jiajia, et al. Research
of combined traveling wave’s fault location method on
transmission lines[J]. Power System Protection and
Control, 2012, 40(15): 82-86.

B, S, W%k, S BT m A S L
AT AL B ARG B [T]. ) RERY S5 ¥4,
2015, 43(3): 77-83.

LI Zewen, YI Zhipeng, YANG Yi, et al. Optimal
placement of traveling wave fault location equipment for
power grid based on genetic algorithm[J]. Power System
Protection and Control, 2015, 43(3): 77-83.

R TR R e R BE S S [D].
WK%, 2012,

ZHANG Yanhua. research on fault location algorithm for
lines[D]. Shandong

Power

combined transmission Jinan:
University, 2012.

KBRS, Wi, 45 R Tt RL BIAYH
IR o2 4 PR b B D PR SR 0], WL R G R
P 5P, 2015, 43(10): 1-7.

ZHANG Jinhu, XU Zhenyu, YANG Qixun, et al. A
novel single-phase ground fault location algorithm for
series compensated line based on improved RL model[J].
Power System Protection and Control, 2015, 43(10): 1-7.

R, FEPRUK, A0, A5, — AR AT AR AT
s AR A [T). W RS BBk, 2014, 38(5):
78-102.

XU Gao, GONG Qingwu, LI Xun, et al. A novel method
of tower fault location using natural frequencies of
traveling wave[J]. Automation of Electric Power Systems,
2014, 38(5): 78-102.

B, BORME, WRARAL, AF. P SCEAT R IN AE  )
W 0 FF 28 W s A7 7 VR3], B R GRS s
2015, 43(20): 130-136.

LI Xun, HUANG Ronghui, YAO Senjing, et al. A novel
fault location method by tower based on traveling wave
time-frequency analysis[J]. Power System Protection and
Control, 2015, 43(20): 130-136.

TR SR BIRAG B R  BE T 1 F S [D).
ZRE By LR, 2010.

ZHANG Baoshu. Study on traveling wave location

[20]

[21]

[22]

(23]

[24]

[25]

method of cable-overhead transmission line faults[D].
Qinhuangdao: Yanshan University, 2010.

HUANG Yizhuang, LI Quanxiao, XIA Mingchao. A new
fault location method[C] // International Conference on
Power System Technology, Singapore, 2002.

TR, B, U, 55 BT - RTRIR A R
BB T LA 0]. HIMEIR, 2006, 30(17): 64-69.
YU Yuze, QIN Jian, LI Gongxin, et al. A survey on fault
location methods for hybrid transmission lines consisting
of power cables and overhead lines[J]. Power System
Technology, 2006, 30(17): 64-69.

Bk, 450K, AR, SE. AT BB SR I R
B L VR B s LA T R I BE SR (D). B BER,
2014, 38(7): 1953-1958.

XUE Yongduan, LI Le, YU Enke, et al. A sectionalized
compensation based two-terminal traveling wave fault
location algorithm for hybrid transmission line composed
of power cable and overhead line[J]. Power System
Technology, 2014, 38(7): 1953-1958.

Tk, IMAS, AR, A TG HUTR B B XA T U
Bt I BEH A[T]. o B L R 24417, 2006, 26(12): 89-94.
JI Tao, SUN Tongjing, XU Bingyin, et al. Study on fault
location of distribution mixed feeders based on double
terminal method of traveling waves[J]. Proceedings of
the CSEE, 2006, 26(12): 89-94.

BRARSH, W, WU, A TS AR 2 il v
Wk 2 A7 JTAT]. U R GRS, 2014, 42(23):
82-88.

QIAN lJiaqi, YE Jiazhuo, KUANG Zhe, et al. A
fault-location method for multi-terminal transmission
network based on S transform[J]. Power System
Protection and Control, 2014, 42(23): 82-88.

A, GEZE sRIE, AF. LT AT ARAT RN B A B o
Tk e L ] O RGRY S PR, 2014, 42(24):
56-64.

NIU Rui, LIANG Jun, ZHANG Feng, et al. Single-ended
fault location method based on variable time windows for
traveling wave identification[J]. Power System Protection
and Control, 2014, 42(24): 56-64.

Wis B#A: 2016-01-04;

{&EI HH3: 2016-03-07

EEEIT:

MAAR (1963-), %, ML, HAIEF, TENFE

) R GAEAT S35 4] . % RS E 2 T4, E-mail: Isgszgd@

163.com

? @9(1983—), %7 331'154/?%’ 4)"}1":]’:) %ﬁl?ﬁ%ﬂffl,

FTEMNFITRHERYUBFod HFHFEARAHFRX T4, E-mail:

epcman@vip.qq.com

R4l (1987-), %, mE, TEF, TEAFIRKL

ARYH 4. E-mail: zhanghongzhao05@126.com

(G#E B Hehr)


http://epub.cnki.net/kns/detail/detail.aspx?QueryID=2&CurRec=48&recid=&FileName=1012462908.nh&DbName=CMFD201301&DbCode=CMFD&pr=

	DOI: 10.7667/PSPC160003 
	一种采用时间判别法的混合线路故障行波定位方法 
	A traveling wave fault location method of hybrid line using time discrimination 
	NIU Rui, LIANG Jun, ZHANG Feng, et al. Single-ended fault location method based on variable time windows for traveling wave identification[J]. Power System Protection and Control, 2014, 42(24): 56-64. 



