[11.

32 7 Vol.32 No. 7
2004 4 1 RELAY Apr. 1, 2004
( , 710049)

. TM773 : 1003-4897 (2004) 07-0001-06

(50377032)

[212]

[4]
[57]

, (8]

[9]
[10]

[11]



[8,11]

2.1

[1,12])

CVvT

[12]

[12]
1 ’
T ,
3
1
3
, 1
;2
, ;3 1
, T
P,

Fig.1 Gid diagram of traveling wave

( P ), 1

ftPQ



2.2
“Ro Lo Go GCo
2 ,
Ju . di
ax Roi - Loat 0
Jli_:_ Gou - Coiu
Jd X Jt
[14], (1)
X t , m

Un(X,t) =0.5[ un(t- x/ v) + Zin(t- x/ V)]

e R %+ 0.5[ un(t+ X/ V) - Zim:

(t+ x/ V) ]eRoX/ Z (2
. m i Ze= JLol Co;
v=1/LoCo
n r 4,
23 R H

2

Fg.2 Shematic diagram of snglephase
transmisson line fault

2.3

m
; (2 :
Umj(X,t) :0.5Zq'imj(t- x/ v)e’ RoX Zy _
0.5 Zgim (t+ x/ v) e % (3
D
(3)
T

j'l,j,j"'l
) 3 i-1,i0,i+1

mi (j,i) =[2u(j,i) -'e' rou(j-1,i+1) -

edZou(j+1,i-1)] (4)
me(j,i) =[2u(j,i) -e 2ou(j-1,i-1) -
edou(j+1,i+1)] (5)
m(j,i) =me(j,i) m(j,i) (6)
(4)(6) :j , At);i
( Ax=vxAy:u(,iD) |
i Ax
(4) (6) (4
; (5) (4)
(5 (6) ,
: , (6
,’ (6) 4
(6) :
1
J
Kot \

Fg.3 <Shematic diagram of forward and
backward travelling wave

(2) :
2 T
, 2.1
T

tw =21/ v+T =21 +T =3 (7)
4 :500 kV

, 300 km, 240 km
ATP , MATLAB



6 10°
M| 0O £ o|N 4}
? .
v o & o 2t
S, 30km 240kn 30km S I
0
4
Fig.4 Sysem smulation mode 25 0 oo 150 200 250
#EEY /km
. 6 150 km
M : Zm =]60.009Q , Fig.6 Location result of AG 150 km fault
Zmo =]46.80Q ;
N . Zn]_ =]45. ZOQ y '
Zno =j22.01Q 240 km, 90 km
. 150 km; 150 km 90 km,
111 =0.027Q/km,wl; = 0.303Q/
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1o =0.196 Q/ km,Wly = 0. 695 Q/ Tab.1 Smulation result of snglecircuit line fault
km g a
1Q err % err %
: 500 kHz, 2U's [ km [km _/km ’ ’
: n 240 km 2.4 AG 0  1.20 1.20 0.000 83 0.000 83
ms Lo ABG 100 1.20 1.20 0.000 83 0.000 83
' AB 200 1.20 1.20 0.000 83 0.000 83
’ ABC 1000 1.20 1.20 0.000 83 0.000 83
M ' AG 0  49.80 49.80 0.000 83 0.000 83
M N  30° 500 ABG 100 49.80 49.80 0.00083 0.000 83
M A 90° ' AB 200 49.80 49.80 0.000 83 0.000 83
. ABC 1000  49.80 49.80 0.000 83 0.000 83
ol AG 0 100.20 100.20 0.000 83 0.000 83
1000 ABG 100 100.20 100.20 0.000 83 0.000 83
L9 ' AB 200 100.20 100.20 0.000 83 0.000 83
=
=~ 4} ABC 1000 100.20 100.20 0.000 83 0.000 83
T AG 0 150.00 150.00 O 0
2 1500 ABG 100 150.00 150.00 O 0
0 ' AB 200 150.00 150.00 O 0
0 50 160 150 200 250 ABC 1000 150.00 150.00 0 0
BE /km AG 0 199.80 199.80 0.000 83 0.000 83
5 90 km 200 ABG 100 199.80 199.80 0.000 83 0.000 83
Fig.5 Location resut of AG 90 km faut AB 200 199.80 199.80 0.000 83 0.000 83

, , AG 0 238.80 238.80 0.000 83 0.000 83
90 km 150 km, 100Q 39,0 ABG 100 238.80 238.80 0.000 83 0.000 83
56 AB 200 238.80 238.80 0.000 83 0.000 83

0
0
0
ABC 1000 199.80 199.80 0.000 83 0.000 83
0
0
0
ABC 1000 238.80 238.80 0.000 83 0.000 83
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Fault location for paralle transmission lines on the same tower based on oneter minal current

SON G Guo-bing, SUONAN Jiale, XU Qinggiang, ZHAN GJiarr kang
(Dept. of Hectric Engineering, Xi’ an Jiaotong Univerdty , Xi’ an 710049, China)

Abgtract :  The method for fault location of the pardld transmisson lineson the same tower based on srgle-termind current ispro-
posed in thispaper. In thefault gate, pardld transmisson lines could be deconposed into same directionad conponent nets and cir-
cunmfluence component nets, of which the latter have no relation to systems outsde the doublecircuit lines and their voltage at two
termina's are zero. Acoording to the feature of parald transmisson line$ circumfluence component nets, voltage profile aong circum-
fluence component nets can be calculated by one-termind current only. Because the traveling wave in parald transmisdon liné scir-
cumfluence component nets have strong reflection at two-termina buses, and weak reflection at fault points, the fault location can be
achieved by finding the strongest overlgpped point of forward and backward travelling wave, if the moment when the first traveling
wave arrived at measuring point can be regarded as the originating point. Smulations show that the proposed fault location method
has a satidactory precison and are free from the influence of trangtion res stance.
This project is supported by Nationad Natura Science Foundation of China (No.50377032) .
Key words: fault location; pardld transmisson lineson the same tower;  circumfluence component; onetermind data
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