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Automation of Electric Power Systems
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Fig. 1 The untransposed transmission line
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Fig. 2 The fault resistances at fault points
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Table 1 The fault location results of untransposed transmission line .
comparison between method based on positive sequence component and that on natural mode 1 component

km

9 b B AG BRI B ABG R 155 1 ABCG it v 5 1 AB BRI R B
HEFIEFA PR RFEFom ETR—a00 EFiEyaoht EFs—0n EFERSa EFf—70n
20. 00 14. 21 20. 00 22.75 20. 00 20. 41 20. 00 24. 05 20. 00
100. 00 93. 46 100. 00 101. 60 100. 00 100. 34 100. 00 102. 67 100. 00
200. 00 193. 60 200. 00 200. 42 200. 00 200.18 200. 00 200. 92 200. 00
300. 00 294. 48 300. 00 299.16 300. 00 300. 00 300. 00 299.08 300. 00
380. 00 375.15 380. 00 377.87 380. 00 379. 88 380. 00 377.50 380. 00

H:Re=100.0Q; R, =10.0Q; R; = 10.0 Q; R = 10.0 Q; 07 = 60.0°; 0g = 0°; D = 400 km,

R2 AHBRMALEE AG HEHNELER
Table 2 The AG fault location results of untransposed transmission line :
comparison between method based on positive sequence component and that on natural mode 1 component
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52 B Re =04, or =0 R =00, dr = 60.0° Ro =100 @, 9y = 60.0°  Rg = 100 Q. dr = — 60.0°
HTIERFA R ETHR—8 ERTIEFSE RTH—-E TR e RTR-08 ETIEFSRE RTH—-E
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100. 00 100. 18 100. 00 99. 47 100. 00 96. 46 100. 00 105.52 100. 00
200. 00 200. 00 200. 00 199. 81 200. 00 196. 71 200. 00 206. 40 200. 00
300. 00 299. 82 300. 00 300. 36 300. 00 297. 42 300. 00 306. 54 300. 00
380. 00 379. 67 380. 00 380. 44 380. 00 377.79 380. 00 385. 80 380. 00
i D = 400 km; 0x = 0°,
D7 ELAE T UA 1.2 BBk

(1) R T 857 i v 4 B o R V) B 2 i 3k TEHL T R G R ) BLAY S 4 o i vl £ i, O

A BRI B 25 I B 2 SR A SRR 25 LR ZE RN
e B P BEL L B R A | B G A MR AL A G,

(2) F (5 R I 23 [ A — 73 0 A7 g e )
B UYL ke b e AR A A I A

L E A 22 A Ar 2 ) IR A G A 5E A i fr
Zefk. FoBE HBETC 2R 500 kV R AR K Z R
=2 iy )7 50, BB 0L 4R B% 19 F 92 il &
HE S BONEEAR BV 58 i Z 5, DNER % i ity 3]
AU, 2R S BOE EDG T R 0 B ke 0 DA



42 ® 2 &

$h, A @

Ao 00 st 1) A B e 2R B S RO A Al A R SE 4
A7 1 KA SRR, 2R B S RO A Y X T A
3 7N B A7 28 % . el T 4 B 2R I 1 AR 6 HE A0 0
AN —FE BB 2RI P B R AE 1) AR R AR S R
W], PR e e R =X (5) iR A7 el B )L 6 S LS5, S,
KOE P4y o A A B I 25 S 5 T4 3,

T w r R

A =
ok RES

B3 OB

Fig. 3 The transposed transmission line
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Table 3 The AG fault location results
of transposed line by different modal change matrixes

. AL ) " X A 0
AR o ainy =
BEBRTA pmim | PERR i
S, 96. 35 S; 111. 67
S, 110.3 1EJ7 4 & 101. 65

PRI B [ = 100. 0 km; Rg = 100.0 Q; 87 = 6 = 0°;

D = 600. 0 km,

M 3 T LA MY O 48407 i v 2 G SR DA 2R %
P 3 R AR K (5) AT 5 R 0 B, AN 348 SR AT e i
B, W B4 SR A 1R 2%, FLAR 22 KON 5 1E TRy AR
R AT 5% X R B R UL L 5 — A (o7 Be R mT LA
MAVEAHAL LR e MR B BEE T IE A T R
L2 B AR T U PR AT

(D FHIEF 43w R AR (), 35
— AR B S SRR R B LS Y B R B
TR 22 L E A 4R 0 RH W b ) DRI o R X

(2) FIr R B R TR O BB
TR I I Y i 2 DX B At A P i ) L L HL U AR
J ) P B X B Y AR A B S, O R AR X B g 8
—r W B R AR A (5)  BIVRT SR AR B RO
WL E .

(3) kR A A e o s B S B, 2B 3R (1) AT R

23 M B e DX B e D DR R 3 R A e X Bt
Ay e B D BE L AT LAIE B GRIE B L 55 ST 41 33 i
IERAT R N A SN AN R N | i - A = D 3
JHIE B RE IX B, HEE AP BR (2) , RIVAT 5
il 1) B

2GR, 2 A LR AE WP Z ] i, W 3 P
S ) R R TS AR R R L AT A X (6) DR i

U, . 4O,
(L)L el

HUP} _ [SA'S*l SB’Q”} {Uﬂ
I, oC's' oD'Q 'l i,
H A=[ch¥lw]=—D;B=[—sh7l];C=
[sh(Vim) /Zo]s A" = [ch V] =— D'y
B =[— sh 71, 0;C" = [sh(Vl,0)/Z0 ] ¥
R B A R
HUE WP g RS 8w UG
WP 2 3 2Z 0] R AIE [] 5 AR 0 [ S R TH 33 SE PRk
il S Gl 3 B DTN O F X A2 S A3 £ w5y
2o B AR IR A A5 R TR 4~3K 6.

2 BFFERBRERSH

o L 252 AT LU Y

(1) HLRES e i, 5T IEF o &
B T — o3 S PR 5 3 1 00 B 45 SRR A 0 A

(2) T 57 i v A B o A 2R SR X PR 0
U5 AT BRI B AR A S AN 0 R
ANHHE IV I B 25 SR SR S AR AR 25 5 TR T 4007
i FL R S SR TR R 9 A T A 2 4 e N B Y
KR 22 K T IR B A i B K ) 9 2 B0
AN RIS R IR o A op B R 70 L ey T 4 0 2%
S B A DX B A A 9 S A ) L o L A A
) S AR A S e 0 L EC B 9 2R A A — RE DR 2R

(3) ARSCHR I B BT %, T % T f 2
S 119 ST o 2 AR R L 2 52 o e o IX B ) A S Y 119
B R G, UG R 5 AR G 3t 335 137 AN [] 7 e i 5 A 4
7 2 I BE 25 2R+ 0 R

(4) AR SR I B 570 A 52 e me B Cfd 5 AN X
PR I R BEL) B 52 0, A 32 R s Ay 5 AR A Y
SO TR TR A R R 2 AR T
00 PR AN 9 A i IS TR A R 1) 2% 1 TR
A 280 RS TR AT

(5) %7 1 0 AT T 4 o 48 2 06 R A G 2
£/ VAIDES 7 o8



cFRRXERARR - FUEE GG T AL ARG ) fi R 2k RS 6 SO E L 43
R4 TEHEBOHEENELSR
Table 4 The fault location results of equilibrium transmission line:
comparison between method based on positive sequence component and that on natural mode 1 component
km
e B b W B AG W B ABG BT R 2 ABCG i Bt 58 1 AB Wl TSR B

KPR . ) : i = : =) B = : =N B = : =X B =
UURTER R ETE R ETEFAR ETE R ETERA R ETE R ETER R ETE

20. 00 20. 00 20. 00 20. 00 20. 00 20. 00 20. 00 20. 00 20. 00

100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

200. 00 200. 00 200. 00 200. 00 200. 00 200. 00 200. 00 200. 00 200. 00

300. 00 300. 00 300. 00 300. 00 300. 00 300. 00 300. 00 300. 00 300. 00

380. 00 380. 00 380. 00 380. 00 380. 00 380. 00 380. 00 380. 00 380. 00

W R =100.0Q; Ry =10.0Q; R, =10.0Q; Ry = 10.0 Q; &y

= 60.0° 0 = 0°5 D = 400. 0 km,

x5 TE2HRMUEBEOBENELR
Table 5 The fault location results of transmission line with complete transposition :
comparison between method based on positive sequence component and that on natural mode 1 component

km
T AG WRE i 5T IR B ABG 31 B ABCG bRl 5 AB W 5T B
HETIEF AR TR RTEFSRE ETHE -G8 ETIEFSRE ETHR-4R BT EFSR ETHE -G8
20. 00 19. 82 20. 00 19. 09 20. 00 19.76 20. 00 18. 85 20. 00
100. 00 101. 33 100. 00 95.75 100. 00 99. 06 100. 00 94. 95 100. 00
300. 00 298. 73 300. 00 287. 40 300. 00 299. 33 300. 00 285.03 300. 00
450. 00 445. 44 450. 00 436. 90 450. 00 450. 17 450. 00 435. 20 450. 00
580. 00 578. 84 580. 00 578.02 580. 00 579. 96 580. 00 577. 88 580. 00
Wi Re =100.0Q; Ry =10.0Q; R, =5.00; Ry = 3.0Q; 8¢ = 0°; 6x = 60.0° D = 600.0 km,
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Table 6 The fault location results of transmission line with incomplete transposition :
comparison between method based on positive sequence component and that on natural mode 1 component
km
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T IERF A ETH -5 RTIEF e BT -0 ETIEFsR ETHE -0 ETERE ETE—5
20. 00 20. 27 20. 00 19. 06 20. 00 19. 70 20. 00 18. 95 20. 00
100. 00 102. 05 100. 00 95. 88 100. 00 99. 05 100. 00 95. 09 100. 00
300. 00 297. 39 300. 00 287.22 300. 00 299.58 300. 00 285.26 300. 00
450. 00 444. 80 450. 00 436. 78 450. 00 450. 20 450. 00 435. 35 450. 00
580. 00 578. 80 580. 00 578. 06 580. 00 580. 02 580. 00 578.01 580. 00

W R =100.0Q; Ry =10.0Q; R, =5.0Q; Ry =3.0Q; & =
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AN ACCURATE FAULT LOCATION METHOD SUITABLE FOR EHV TRANSMISSION LINE
WITH ANY LINE CONSTRUCTION

Lu Jiping. Ye Yilin (Chongqing University. 400044. Chongqing. China)

Abstract The modal analysis theory can be used to calculate the wave equations of polyphase transmission line. On the basis
of the principle of eigenvalues and eigenvectors. this theory changes polyphase wave equations into independent modal wave
equations. After solving the modal wave equations respectively. the theory changes the results into polyphase conversely.
Referring to the real construction of transmission line. this paper presents a fault location method suitable for extra-high
voltage transmission line based on the modal analysis theory. This method has solved the influence of the non-equilibrium
parameters of transmission line on fault location. It suits not only the untransposed line but also the transposed line. The test

results show the accuracy of this fault location method.

Keywords fault location transmission line parameter modal analysis theory





