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Analysis of differential protection malfunction caused by earth current invasion

SU Zhi', HAN Guang-rui', PAN Xiang-hua®, GAO Guang-ling’, YIN Yang-yang'
(1. Shandong University of Technology, Zibo 255049, China; 2. State Grid Shandong Electric Power Company,
Jinan 250000, China; 3. State Grid of China Technology College, Jinan 250002, China)

Abstract: The transformer differential protection of the No. 3 transformer in substation incorrectly operated when the external
single-phase fault occurred on 220 kV power line. The inspection found that the secondary side of the C-phase CT 35 kV side of the
transformer phase-to-ground insulation damaged, which caused the two-point earthed faults. The earth current caused the changing of
ground potential of substation when the single phase fault occurred on power line, which resulted in voltage AU between the
two-point earthed. The voltage AU produced an additive current A/, the value of which exceeded the protection settings, resulting in
the malfunction of transformer differential protection. The problem has been solved by taking measures to control the value of the
ground potential.
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Fig. 1 Schematic diagram of the system Huashuang fault
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Fig. 2 500 kV Binzhou station wiring diagram
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Fig. 3 Transformer protection principle wiring diagram

b SR 2 B AR s g R R
Lop > Lopmin (Lora = Toramin)
]op 2]opmin + S(]bra - Ibrasmin) ( Ibra > ]bramin)
T Lo BRI Topmin K4 E BB/ NBIAE FEUAL
Toa ARSI Toramin A2 E W BN HIB) B S
N EEEHIBN R ERL R, RERIYEE 0~ 1, =M
MR Fi 1 A8 28 4 E T 1)
1,31 +1,+1,]
Ly =max{|j1 |+|j2 |+|j3 H
X, 1 L LA R2S 500 KV, 220 kV, 35 kV
A PR PR LA — VR ) FELYAR o
2.1 EBIEITR XMz bRt
O\ 1r) 22 BN AR i ek i KA1 Ay PR AT RS o
Lopmin=5 Ao ARG IEHIBITI, ZEsh Ryt =0
T AP, ORI RERE it s MR A X A
RIS, AR RS T L, AR AR R
AT PHOIRAS, I 2 3R R IA 2% 7
. B, 98 Has IERBATEIX AR AR et
FHTR) L I ZE B IR AN 22 B A
2.2 XA & B iz s PR AT
AR i SR ) ZE B PR IR X P R AR AR T % i
BRIy, = OUZE R R AR A 0, MEUEIA B e E I,

Eﬂ ]op > Iopmin’ ‘?)HU ,ﬁiﬁ)\ij]VElz’ 1%5&Fij]ﬁ;®}§|“ﬂ ’ /ﬂ\:
SNVERFIEILIE 45 b3 DX AT R, 5 XAh
PR A, ORI A R

A
Iop

///////
P A A A2
P P A A A A
- // // 7 B // // //
O GEX 7 L7
P AR L
. 7 7 7 7 // // //
S‘JA ///////
///////
Iuw.m. =50A
fil )X

—_—————

v

E 4 CT ZRERFNRIPHIZHER

Fig. 4 CT secondary current entering protection zone
3 WmEIE

1E 220 KV HERUE A FAH R, YRSk # 3
TSR BNE, RIS Bon R C AHEE W
PR AR o 1 N A A S M 3l A 3508t TR g i 3
TRIPRBIT, XA R — IR RG DA S ik ik
T T AWM E S 00T, GREWH, Shil—Ri&k&
ROCR L, #3 EAMAEM ALt 25 e . —
ARG BRI,

3.1 fRIPEHIEE

X3 ARG B b BRI R B R A AT T
SR, SERER. b 35 kv AR = AR
SRR 1.

£ 1 REMSHERERBER

Table 1 Three-phase sample results in low voltage side
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Fig. 5 Zero-sequence current in secondary circuit canceled
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