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Problems and solutions of configuration scheme of current transformer used by
protection in smart substation

ZHANG Jian-kang, SU Xiao-hua, HU Yong, LI Huai-qiang
(Northwest Electric Power Dispatching and Control Sub-center of State Grid, Xi’an 710048, China)

Abstract: The protection behavior in a circuit breaker fault is analyzed, and it shows that there are serious defects in the
configuration scheme of current transformer used by protection in smart substation. When a set of protection is out of operation, the
protection dead-zone will occur and the removal of fault is heavily dependent on breaker failure protection with time delay. Worse
still, the breaker failure protection will fail to operate because the fault current can not be detected correctly, which severely threatens
to the security of the power system. To solve this problem, a novel configuration scheme of current transformer with two TPY coils
and one P coil in every break is proposed from engineering design to eliminate the protection dead zone thoroughly. In addition,
remedial measures such as disconnecting the associated breakers from system operation and installing dead-zone protection or
modifying breaker failure protection from protection configuration are also put forward. These solutions have been successfully
applied to the construction and operation of 750 kV smart substations in Northwest Power Grid of China, which improves the
protection reliability and system stability.

Key words: smart substation; current transformer; relay protection; protection dead-zone; 750 kV Grid
ST TM77  SCERARUUG: A XEHT: 1674-3415(2014)07-0140-06

0 2|= IEAf BN A 7 TR RE S N R 22
a 2, M, R R I T ) . AR O
AR, KRRt CAE R E L e A2 0% g
TSR i W R e T 8 P S L N W Wir i e L RGNk i, J8AT SRR
%%W%F%ﬁa”% ﬁ?%?ﬁEW%TLﬁ R R E R . APEE 750 kv HLF Y
AR SEMEZE . PEREANARE . R v 4 ) 91, LA RAE A Az AT Bk R 10 25 Wit 4 ik
%ﬁ&imﬁﬁﬁﬁﬁﬂﬁﬁ%ﬂE@%MAﬁﬁ B, R il A S A A v R R U Rl e e kA T
JCHIREA. IR A AR LR RGN R N 48 750 KV BTER AR, Onf rf R R e R IsATIE R T
YA, HESCR BRI HERERIBI R T AR BRI, W S O D DB T DR
Fetk. DI RS4RI G B S EURTA  RERvE i R R E R .



SRAERRE, 55

B RE AR FL it DR g P PRI T JR I P ) R PR A it - 141 -

RIS ey sl TR T T R T E T PG
FVHR LIRS0 I ool A fe AR il 7 OR 37
FI R B S SE 4 G B 5 T A AE ) 1) S e
FFBR T N Bt o

1 —ekik s NERE R IF S EIT A 4R

2013 4F 6 H 10 H 5 750 kV i+ FF ik 78 H
7562 Writgas 0t 750 kV fLe 2 Lk N, fES Y
30 s JarEgss B R A C MdaSedi . IR 1
(PCS-931GYMM) K BEfRH 2 (PCS-915GD)
IEREEDI B, 2Ry 2 (CSC-103BE)
K RFEARYT 1(WMH-800BGS) 5l . =l b iy
J& 200 ms PN HEL R IR BB WK 1 TR

T AN
1000 BHI |

CHil

s00k |0 £

0 5

R /KV

-500p\/.

~1000

0 50 100 150 200
t/ms

(a) HLLIRIE

s AR
BAI |
—cHl

HHLIT/KA

0 50 100 150 200
t/ms

(b) R
B 1 HRE R R I IR

Fig. 1 Waveform of fault current and voltage
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Fig. 2 Current transformer configuration scheme 1
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Fig. 3 Current transformer configuration scheme 2
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Fig. 4 Current transformer configuration scheme 3
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