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Research on inverse time current relay based on the absolute value of zero-sequence power

ZHANG Xu-jun, SHANGGUAN Tie, TANG Jian-hong, ZHANG Chun-giang, XU Xiao-hui, LI Xin
(Jiangxi Electric Power Research Institute, Nanchang 330096,China)

Abstract: The protective zone of the zero-sequence current depends on the variety of parameter of electric power system. The
widely used short transmit lines makes it difficult for the zero-sequence current relay to be matched well, which leads to the
emergence of inverse time current relay. This paper presents a method by use of the absolute value of zero-sequence power (U, X1;)
for achieving inverse time zero-sequence current relay. The method enhances the inverse time for the fault point, and the attached
fixed time for each step of the inverse time is largely decreased. Moreover, the method is more suitable for the variation of the
operation of electric power system. The inverse time current relay based on the absolute value of zero-sequence power is good for the
quick response of the back-up protection and provides significant importance for improving the relay sensitivity and shortening the
operating time of protection. Several principles based on this method are discussed in detail, which may provide valuable guides for
researchers and manufacturers.

Key words: relay; zero-sequence current; scheme

zero-sequence power; inverse time;

hESHKE:. TM77  SCEARIRRE: A XEHT: 1674-3415(2009)23-0041-04
'0 Bl MR Z RGBT HFAEWKR, FFIO. 1. VE&
A

ViR BRI A R BT, oo HTHEMEEE

R A EEE KBRS S, HILRAH Z%, 500 kV F1220 kV BB MIEIT, 220 kV 265

EMERSE L 0% L, AZBRNBNEFER  SE, KELBRTELI, BTTA$%, &
R HEEESR BB EEFEENRETIREME  AFTFEERPKEE -, FFARZE 2008 FiK
Bk, TFEBERAFAREEHENATER, H  KPRLRKRELES, BITHABULTHE, &%
ERRITEE & B RGBT 77 AR AT RS, SRS IR, RIPEEEREAEZ " X

BEE SR T B PR R B LR BRI IR, B ERRBEIIBE BT
B, ZREMBITHANGE, EFRIETHN
ZEFHERAPEEABENETRT, WDETHR
i, MEZEFBEA | BRPEREARFERE, MAI.
MEBFFFEP RS HREAE. CERIXTIET ¥
MpUd: “7E 220 kV KU ERSGEENEEFITH
AR T, RAER 220 KV KR BFHRGEIEE
WHE LB TREN—, NEEH 1% 220kV
LMBFER 1 BBEIIB HIBIT, o BREZFHE

b, TR~ AR BB PRI R &
A, BRER. BRERIMNER 2RI
— IR B R N R T R SRS . IR — N KRE
M, BEFEZRFFETRAAMIERR A RERTH
¥E, AU BRI TT REAT R

1 REFEMRR R

R EFrE TR RSP (IEC255-4) Bl
PR RN BRI HARD RCS-931D 1, RAEH



.42 - e SREY EEHN

R R AR A (1.

t(10)= 100'14 T, (1)
v
o, Jp HEREHEE, SNFRF RN R E
{B; To AWFRVE %, SRR xR a1 e 1
Iy BSEWTHIEFFHEIR; ((lo)A& X M B 2 it BR s VE B
o EAMARALHEZFHIERR, FitEshEN
A, ERSLSETFEARRERRESRERE
PEAS AL B A5, e R T B P AR AL M K
REF KM SRR, BRI R o — (] e se
HFLE, EFHEREBENETSE. AT 110
kV Kot X B R, R EmMERTILSFHT
BB, WRT Rz AEFHEREEEMN, H
T3 S B BR AR AN BEAR IR .

WE 1 RHESMEERNEFEROMAE, B
A AR, EFER L AEFEE U, #H
IR, B, A XELCEICRHAZSRFIR Uyl
SRR I BR T TE], e BB A R R B AR e
Kal G BRI 2 BRI R A 2. ZBRSEEEFH
WA RAHZE T 90° , fEEPrit B nta] ¥ &4
wo~ io BERT AR E FIAILEITERF, Wk (2),
Ha ¢ RERNERIEE, Bie i eEETFUE
¥ To Th Th 2 1) 4 3o SR A R S I PR B st 1), Hoep
Oser MY T LR BB EM. JHERTFHER
BEFIER T H &S &R, TohohEa T
BHREWTHE, YL REERBERTEME Oser
W, SRR fa] sk sh 4R FF L.

T i e e
(—@—D-trDt:D#DE:—hD-hG—%
@R Il

R «

Al Wa 33
|

B amEEmERRETFERSHE

Fig.1 Single phase earthed fault and zero-sequence power -
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Fig.2 Schematic of zero-sequence power protection based on

inverse time
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Fig.3 Matching illustration of the inverse time based

protection
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Fig.4 The absolute value curve of instantaneous

Z€ro-sequence power
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Fig.5 Improvement of the zero-sequence curve based on
digital filter
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Fig.6 The principle of the zero-sequence power relay based on
inverse time
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