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Multiple transformers and CTs interactive effect and its impact on the protective relay

YIN Xianggen', ZHANG Zhe', WANG Youhuai?, LIU Yong?, QI Xuanwei', CAO Wenbin', GUO Qian'
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology (Huazhong University of Science
and Technology), Wuhan 430074, China; 2. Hubei Power Dispatch and Control Center, Wuhan 430077, China)

Abstract: When disturbance or fault occurs to AC/DC hybrid power system, the transformer and current transformer (CT)
will produce complex transient interactive process, which makes it difficult for relay protection to identify faults and
operate correctly. In recent years, there are many unusual mal-operations of the differential protection for transformer,
generator and transmission line already in operation caused by the adjacent switching-on transformer, which have
seriously threaten the safe and stable operation of the power grid. The transformer inrush current, sympathetic current and
CT transient saturation are researched based on mechanism analysis, digital simulation and dynamic test. The mechanism of
transformers and CT transient interactive process is discovered and relevant countermeasure is proposed. A simulation
platform is also built to help to select the types of CT and analyze accident.
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Fig. 1 Electrical configuration used to analyze

complex sympathetic inrush

Fig. 2 Equivalent circuit of complex sympathetic inrush
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Fig. 3 Equivalent circuit of complex sympathetic inrush
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Fig. 4 Recorded data obtained from the complex

sympathetic inrush dynamic simulation test
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Fig. 5 Recorded data obtained from sympathetic inrush dynamic

simulation test when operating transformer is no-load

sk, SRS, BEmA B T
AN R 5 DR 2 DA S SR IE R 251

1) Gl SR AR R i i ] 7
A E T ER RS RN SN, TR
(¥ 5 B R R 5 AR R, S B L
YAE AT kS N ' e WA & AT e AN

2) RGEAHFDT. ALK ae 2 8] AN AZ A
HRGEHE BN, PIAE e Y A BN &
GERLPUN, NGRS K. (HiE RGP N
BOK, AR IS N R BEAR, BEANE S
VAT, RN S 222/ o

3) HPPE RS DL LiRiaetr AR e Rk
RO, NIRRT TR
AN TN B 1 o B O s T ok ' ke A
LS AN I e BT R S T 17 G Sl 8
ERIVANHESE Nt ATIV IS T s PSS e i ¥ = i)



_4- T RS R R

EALDIVATE b DA e s S S St P e st LU i
PANE =R IVAT IR A)

4) R BER ARG HL s AT LA AR I 21
AIRESE, AN 222 Ko

5) e M, AN RS KR
A AHEA T, L G A A o mi B i o
IBAT AR il HUR AR 2 35 AL TR 22 S A P I T A R
RB2R S L ARk i TR 1 e I = R i U A Bk 6
RN K & DIVl e B
1.3 FAREFIRAFT %

AR5 RSN PRI AEA RIS, AR Lk
SRR AL B R BER b, S T PURORT B
WOk, R B .

1) FET 2 YRR AR A7 bG8 P R R 9 98 1R 7
VM BRI, AR HE RS IR R AR RS AS FLAE F A ),
ok AN RSP e s VAR i I/ G ¢/, 2 EL VA
ZERZ1180°, Wi 6 . nl LA IR AEAL Hilih
RAE EIEEOR, SRIRIF] A2 il o AR e 2 (14 )il
FEHLR, ST LR A% 5 A8 s A I R LI — A i
Sy IO 2Z, Bl REME AT 25 25 31 I BT N TR o

8 T T T T
6 25 A A AR RN
4
g
= 2
0
) . . . . . .
-0.05 0 0.05 0.10 0.15 020 025 030
50
65 7% 1S 25 AAH D T L
< 1
~s50t J
~100 . . . . . .
-0.05 0 0.05 010 0.5 020 025 030
210 T T T T v r
200F 2% 6" ARIREITUAL = U B AROATAE 2
— 190 g
:; 180 b
— 170 1
160 1
15 L

0 1 L 1 L 1
-0.05 0 0.05 0.10 0.15 020 025 0.30
t/s

B 6 SITETHE R FRIKEIRE
Fig. 6 Recorded data obtained from inrush dynamic simulation

test when operating transformer is no-load
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