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Tab.1 Smulation resutsof different faults
in 750 kV trangmisson line

AG BC BCG ABC ABCG
50 49.99 50.01 50.01 50.01 50.0
100 100.01 99.98 99.99 99.98 100.0
150 150.00 150. 00 150.00 150.00 150.0
200 199.99 200.02 200.01 200.02 200.0
250 250.01 249.99 249. 99 249.99 250.0

BVTDC ,
3
1) [7.8]
L V 1

100 kHz

2)

3)

M :
Xx=v(ty- t)
|- x=v(ty- t)
(7 (8
X:JZL(tM' tn) +J2_
[9 11]
Mallat
)
‘B
1 M

(7

(8

(9



) 1 MHz, 300 ,
km, 0.001 s, 0.0s 0.003 ,
Sl
2 M N lam b.
Ibm Icm M a b C ]
< WL, *I, FI,
N '
35135 0.2 o O ’
s "y W
= % 0.6 12 1.8 21 3.0 '
t/ms
S AT eI, -, I, A A
=
g 308 J ’
& 146
B .16ty
178
T 54 4
= 0.5059 1.2 1.799 2,309 2.99
t/ms
2 M N '
Fg.2 Travdlingwave of currents at double terminds '
A B , v , t,
, Mallat 's=di+ do+ d3t a3, M M
3 A dl tv, .
0 ty- v
N g 2k X:LM_)_ (10)
S 2
g 04
= 06 )
500 TO00 1500 2000 2500 1 750 KV
0
H-‘g ~0.2b A s M 90 km,M
< 0.4}
E -0,6f A 0.001 s ,
4 -0, 8F
500 1000 1500 2000 2500 0.003s N
REERH| /us M 4 A
3 A ch B 5
FHg.3 Traveling wave decomposng resuts I
0.8 am om cm
o phase A current o1 S A
-1
-1.9
-2.8
, 37 0.6 12 18 21 3.0
t/ms
4
FHg.4 Travdling wave of current on reclosng
5 dy 1 M
) (LOOOMS) , 2
M 1 306 s, M (1617459
N 1717u s Jtm 1617ps,t 1 000y s, (10)
:2.917 x 10° knv' s 9, 89. 99 km
:x =90.055 km ,
4) )



32

0 T
)
-0.5 _ — L -
500 1000 1500 2000 2500 3000
5
<0
-5 —_— — .
4} 500 1000 1500 2000 2500 3000
2
-5 0
,2 . S
0 500 1000 1500 2000 2500 3000
o]
-4

500 1000 1500 2000 2500 3000

KOS A /us
5 4 A
Fg.5 Wavdet deconpostion of phase A current
travelling wave corregponding with Fg. 4

1) y 1
1
2) 1

6

[1] (GE Yaorzhong) .

(New Typesdf Protective Relaying and Fault Location

Theory and Techniques [M].

(Xi" an:Xi" an Jiaotong Universty Press ,1996.
[2] , , ,

GE Yao-ztong, et d) .

(SHU Hongrchun, Sl Dajun,

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

(SQudy on Practicd
Fault Locatiion Algorithm for Twotermind HV and EHV
Trangmisdon Lines Usng Asynchronous Data a Both End9
[J1. (Power Sygem Techrology) ,2000 ,24(2) :45
49.
) , . (TENGLin, LIU Warrshun, LI
Ying, et d) .
(A Novel Practicd Accurate Fault Location
Algorithm for HV Trangmisdon Line) [J].
(Autometion of Hectric Power Sygems) ,2001 ,25(18) :24
27.
(CHEN Zheng, U Jinxi , et d) .

(Fault Locar
tion Algorithm for High Voltage Transmisdon Line Based on
Didributed Parameter) [J]. (Power Sygem Tech
rology) ,2000 ,24(11) :31-33.

QigsA A ,Hat D G,Pgteroon WL. A New Fault Locaion
Technique for Two and Three Termind Lines[J]. |IEEE Trans
on Power Ddlivery ,1992 ,7(1) :98-107.
Kezurovic M ,Mrkic J ,Perunicic B. An Accurae Fault Loca
tion Algorithm Usng Synchronized Sanpling[J]. Hectric
Rower Sygem Research ,1994 ,29(1) :161-169.
) , , (DONG Xinrzhou, GE Yeor
zhong, XU Bingyin, et d) . GPS
(Sudy of Trangmisdon Line Faut Location
Based on Travelling Waves and GPS Technique) [J].
(Automation of Hectric Power Sygems ,1996 ,20
(12) :37- 40.

(GE Yao-zZlong, XU Bingyin,
(Sudy o Faut

CHEN FAng) .
Location Based on Travelling Waves [J].
(Journd of Xi' an Jiaotong Univerdty) ,1995,29(3) : 70-

75.

(YANG Fursheng) .
(Engineering Andys's and Application of Wavelet Trandorm)
[M]. : (Bdjing: Stience Pres9 ,2000.

Mdla S, Hwvang W L. Sngularity Detection and Processng
with Wavelets[J]. |EEE Transon Irformation Theory ,1992 ,
38.

Mdla S, Zhong S. Wavelet Trangorm Maxima and Multi-
scae Edgesin Wavelet and Their Applications]M]. Beykin G
Leds Jonesand Bétlett Cambridge , 1991.

) , . (ZENG Xiangjun, YIN Xi-
anggen, CHEN Hao, e d).
(Sudy on aNew Type of Integrative Fault Locar
tion Sytem for Transmisson Line) [J].

(Automation of Hectric Power Sysgems) ,2000,24(22) :39-

44,



33

: 2003-11-23
750 KV 300 km, , :
40 : (1979-), , s
“r=0.013 326Q/ km: x =0.266 079Q/ km: (19;63'::”7' + yofeha @om. com
c=0.013 87H F km o
:r=0.32164Q/km; x=0.833354Q/km; (1966-) . . ’

c=0.009 778 574 F/ km

Integrative fault location method based on double-ter minal infor mation of high voltage transmission line
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(1. Department of Hectric Power Engineering , Tianjin Univerdty , Tianjin 300072, China;
2. Chongaing Hectric Rower Gonpany , Chongaing 400014 , Ching

Abdgract : The fault location method of tranamisson line based on voltages and currents a double terminds condgs o traditiond fault loca

tion usngfault fundamenta conponent and travelling wave location enploying fault trandent travellingwave. Inthispaper , a new type o inte

grative fault location sysemfor trangmisson line combining these two methods is developed. Then the traditiond fault location method based on
lunped parameters and digributed parameters in the line mode are integrated into travelling wave method. The precison is enhanced through
wavelet trandorming to detect the head of travelling wave. The defects in travelling wave location method are andyzed and improved. The
method usng reclosure impul e is developed when travelling wave is © weak that the location method carl t work. The dmulation resuts of

EMTDC show that this method is available and accurate.
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Abdract :  This paper presents a method using fail ure mode-and-efect andyds(AVIEA ) asociated with equivalent principle to assessthe re
liahility of complicated digribution sysem. An equivaent logca nodd for snple didribution sysemisa o presented. This dgorithm turnsthe
oonplicated digribution sygem into a dnple one gep by sep usng equivdent principle, and then obtains the rdiahility indexes, which is
much nore dficient than directly employing RMIEA.
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