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Fig. 1 One-line diagram of system for internal fault case
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Fig. 2 Phasor diagram for internal fault case
without load
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Fig. 3 Phasor diagram for internal fault case with load
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Fig. 4 II type equivalent circuit for a UHV line
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Fig.5 Diagram of the 750 kV line from Guanting
to Lanzhou
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Table 1 Operating time of differential relays for
different length lines with single-phase grounding fault

i AH 1k 25 3 A4 W s 4 i 22 3 )
RERIE/km i) /s SHER I/ ms

122 20.0 2.37

200 20.0 1.03

250 23.1 6. 52

300 * %

400 * *

500 * *
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Table 2 Operating time of differential relay with and
without capacitance current compensation

R kMR B
SHAER [A] /ms SHAER ] /ms
146 20.0 20.0
200 20.0 20.0
250 23.1 20.0
300 * 20.0
400 * 20.0
500 * 20.0
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Fig. 6 Differential and restraining currents of
normal states with accurate compensation method
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Fig. 7 Differential and restraining currents of
normal state with fixed compensation method
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Table 3 Capacitance values when switching
on/off shunt reactor

uS
L PR BB I 19 f 0 2 B
T gz R AER R AER
7 7 7 A
J Y, 103.0 326 326 326
IEHIET
Y, 120.1 220 318 220
IX A 48 |, B Y, 103.0 326 326 326
B 2 i Y, 120.1 220 474 220
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. 103.0 326 326 326
KA AR
Y, 62.0 220 180 220
103.0 326 326 326
AT e .
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wiARAR A
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At 2
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=AM
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Table 4 Behaviors of differential relay when switching
on/off shunt reactor

- FHHE PR EA -1k HL B0 2 V)
KimnaM:  BEAME KRR [E M

EHiEfr ERMAZIME Rk E#ARSHE EMA S E

XN IEHEhE  EEE EEE EEaifE

AR M

XAEE  E#EsE  EMZiE EHshE EsifE

B 42 Hb

KON EERBIE ERARSIE  ERRSIE R AR SE

2 M e

XA EMigiE  E#sfE EHiZhifE  E#shfE

Uik

PIARAR EHE IE#EE IEHE RS E

[ia] 47 %

X A= EEifE  EwsfE e EFsifE

Uik

=AAAR E#sfE  E#sE EHBE RS E

[|] J %

Hipy BAS R AT LUE IR BRI A VTR &
AR S A P AR A% S8 [~ b R D7 A R
WX — A2 AL, A AT RE I AP 3P AN IE A S 1 5 T4 Y
HE T ST I 20 AT L A (E A F A R R A DT ik S
PR R P S RO 2 A B R R G b 0 A A
U o i PR AP DX P B B ) S B4 GE R s AT el X A
AR ¥ (N



34 ® o &

$h, A @tk

2005, 29(15)

5 %iE

AR SCHR T — o e T S A R A e A Y
FHIANEE D7 . BB BT AL ATP ff &5 R R
WY o i S R B 1) A R A LR R O T R
PRI Al SEER S A, o D EAT B A R AN RS, 2T
S T A R AR B FR A F AN T 1 LU AR SR
BT 40 5 o A LR S BN A AN D A R B G B
P AT L R R R R ek T 4 e R 4 T A
R AE B ZOR

(1] FEF, R, T B, 55, BT D5 REASE AL i 2 4 22 3 {47 5 )
FHE. I RS A B4k .2004,28(23) :50—55.
ZHENG Yu-ping, WU Tong-hua, DING Yan et al. Applied
Criterion of Current Differential Protection Based on Bergeron
Model. Automation of Electric Power Systems, 2004, 28(23):
50—355.

(2] SCHAVE  BRAEA , T RUAR . 8 A A B 22 S AR P i B 5. W )
F4H 811k ,2000,24(20) : 37—40.
WEN Ming-hao, CHEN De-shu, YIN Xiang-gen. Study of
Current Phasor Differential Protection for Long UHV
Transmission Line. Automation of Electric Power Systems,
2000, 24(20) . 37—40.

[3] 25, WRpsEm, k3T, 45, 8 v TR K 28 i 2 L X 22 Bh (R 9P 9 B2 )
Lo kb X 3 05 EL A3 Br. 4k 4% . 2001.29(6) :6—9.
LI Yan, CHEN De-shu, ZHANG Zhe et al. The Emulation

Analysis for the Influence of Capacitance Current of UHV

Transmission Line on Differential Current Protection and
Compensating Countermeasure. Relay, 2001, 29(6) . 6—9.
[4] 23 3, i, G 2T 90 22 4R 97 (9 1o T R 5B RE 1) 8. WL 1 H 3
B ,2002,22(4) 2124,
LI Qing-bo, LIU Pei. Applications of Fiber Differential
Protection and Sensitivity Improvement. Electric Power
Automation Equipment, 2002, 22(4). 21—24,

[5] AEM-EIL, AR A BT . B 28 v U0 X 22 Bl R 47 19 5 o B b B2 07 58 kv
#5,1997,25(4) .4 8.
WU Ye-kai, ZOU Dong-xia. The Effects and Compensation
Method of Capacitance Current to Differential Protection.
Relay, 1997, 25(4). 4—8.

67 ey . 8 vy T by D0 0k ol R 47 % 43 . L T, o T Al g o A
1990.
GAO Zhong-de. Special Analysis of UHV Power Network.
Beijing: China Electric Power Press, 1990.

[7] #adyih , #/0 B ORI PL Ak B8 DR AP Bl Jb ot b 1A g AL,
2004.
YANG Qi-xun, HUANG Shao-feng. The Basis of Digital

Protection. Beijing: China Electric Power Press, 2004,

ERHA973—) . k.3 HB . FRIOAL S AR %Y
Ry BHEHNEAANTIEREEL D ZLATHE A, Email: tshi
@ncepubj. edu. cn

FHA1980—) % AL E AR T AL N Z 4%
Yl PR ER,

F VB9 ), F R FEAEFTF AR T @A S
ARG B ARY S,

Novel Accurate Compensation Method of Capacitance Current of UHV Transmission Line

BI Tian-shu'*, YU Yan-li* , HUANG Shao- feng'*, YANG Qi-xun'"*
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control under Ministry of
Education, North China Electric Power University, Beijing 102206, China)
(2. Sifang Research Institute, North China Electric Power University, Beijing 102206, China)
(3. Jinhua Power Supply Bureau, Jinhua 321000, China)

Abstract: Based on the study about the influence of the distributed capacitance current of UHV transmission line on differential

current protection, a novel accurate compensation method of capacitance current is proposed. The proposed method takes

account of all the factors that affect the capacitance current by the variation of the capacitance value. The capacitance value can

be calculated online, based on which the capacitance current can be compensated accurately. Simulation results demonstrate that

the proposed method is superior to the fixed compensation method.

Key words: differential current protection; capacitance current; accurate compensation; UHV transmission line





