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Analysis of a 500 kV main transformer differential protection malfunction

ZHANG Hui-wen, ZHANG Shuai-hui
(Luoyang Power Supply Company, Luoyang 471000, China)

Abstract: This paper analyses in depth the main transformer protection malfunction caused by the construction of a 500 kV
substation infrastructure. Through checking the relevant secondary circuit, two grounded points are founded in CT’s secondary circuit.
The current caused by welding the CT’s grounded body exceeded the setting value, so the main transformer protection misoperated.
Due to the implementation of the relevant anti-accident measures in advance, differential protection operation does not cause the
circuit-breaker’s trip, a severe accident of 500 kV main transformer misoperation is avioded. Finally, the paper puts forward measures
and related notes, for example, isolating the relevant secondary circuits and avoiding two grounded points existing in CT’s secondary
circuits, to prevent the malfunction of the main transformer protection during the substations construction.

Key words: differential protection; malfunction; secondary circuit; grounded point; anti-accident measures

RS TM77  SCERARIRGS: B YEHT:  1674-3415(2010)11-0137-03
0 3= NIBAT, ARG ] L PG R AR () AT, fETR T
= WAL E I A A S AR . s N R A,

BN RGP FE A BRARR L ZRE N 2X 750 MVA, 500 kV ik 3 [B], HrAH4h=

RS KIS 3 (E WL ) R e is ATl 20 [FIZEIEAEY 2t T, 220 kV HiZkIE 8 [a],

EERER, BRI RS EdE SRR 45 R 4t HALLE 1 ST AT

LA EEATIE R, AT ] Al S I

KL FA K . T LA 358 P4 2 L b I A 3 E

fifi s PUEDIRR, THORAE 2 M RGN L A E BT . RN R 04T post

() BN 2 7 1 T 5 P DR 255 ) B AR IR 58 8))

£, RIS R A H STk . 5012 [] 5022 5042 ] 5052

A LA S BH 35 P 5 500 KV AR H, i g8t it T
SR BB ZES R RE, BHTFFERIT TR

FMAE I, BRI B ARG AR ) A A T B 03
THASIHIORIL, $hih T XS e 3 A, L |

SEH 1A AL I 30 W) LIS 1k AR ZE B R R B At T A HH2 1%

(RN Ey R IESPSEN = B 1 HFEHT 500 kV & AIEITHR

1 $ ﬂ['ﬁ% o Fé_lr fl\ Fig.1 Operation mode of 500 kV equipment before the fault

% 500 KV A% Ly AL T4 P HIIX, T 1999 4E#E WO PLERIIEG, AR A1 R 4t



- 138 -

® A ELEYEEH

2 FARIEAT, AT ILIMIZk. ALk AT gl it
T, 5041, 5042, 5051, 5052 2% 4 & Wik 2451z
il £ o

Fh#1., #2 5 F AR E e R T B A A
PRI WBZ—500 Fl WBZ-04 T4 8, Z28{f
PR H L 20 R 2

2006 4F 4 H 15 H 15 B 30 43748 H sl 3 478 2 i
B, #2 LARPEHIBER A MR EE” 5,
WBZ—500 fR43EE R “ 280" IMEES, LR
TR AT R A 38 G R

Fz1 HWEINEITREHEIER

Tab.1 Load condition of running equipment before the fault

WA IIA PIMW O/Mvar
RS 387. 4 +302. 1 -175. 4
i T A2 384.8 +304. 3 -171.1

LRSS 30. 8 0 -27.4

B AR 397.0 -304. 3 +188.0

H2 A 331.9 -253.5 +156. 4

o FRI R
“=7 JORMNERE

AR R AR I, AR H ik P IEAEEAT 1 TAEA . 500
KV & 45X 5041, 5042, 5051, 5052 [& 2 FFoCiHR,
5052 A Al CT Z23E45 4z,

2 ERIFRFER D

2.1 WRERIREBIRE D

2 3248 WBZ—500 {1 E MRS oK, 15
I 27 43 29 FbF1 15 B 28 43 31 b, 41 2 A5 Z 5 iR
P IBIER IR, PRI A A B ZE 8 Fim sy
K H 5052CT; 42 FAFFR L A AN Ay 15 (1) G iy
Wi, ISV M 5053CT (K AT, 4 2
FAR M CT ik (0 FEIRt A 5 1) s FEL

$EPE 2 FAR RPN EE e P A
0.15 A, HIZNHL 0. 48 A, LLEBIZNZEE0. 4. H
AR R S e S T LUE Y, PRIR ZE S W 20 A
1.02 AFIL. 16 A, BIEBISMEE, Zh R 1.
2.2 EREBIERE ST

R 2 I L A Ly 23952 5 5053CT Fl
5052CT. HRPEAREFTCUEH, WIRZESERIK
H 5052CT 17 A #H. 7EHERR T —IR RGO A B
ATREMES , R B I B T AT IE IR OIRAS )
5052CT Lo &0 M7, HE 2 FARZEB R A MRl AF
L SIS . B2 AE 5052 A A CT 1) ik 44k
grf, BT A NAFAE B s ——FL S D

Uk

J2BSEL IR 22 35 35 T AR TE S IR T2 4 Sed
Rt L.
x2 FTHEFRKEME

Tab.2 Report of the main transformer fault recorder

2006-04-15 2006-04-15
TR I ]
15:27:29 15:28:31
Bk ] 1) /ms 45 37
BEA A A
hELA FEF R ZEBN A
BRZEHIR/A 1. 01 1.18
A2 HL /A 1.01 1.18
B AH 2% HLO /A 0. 02 0. 02
C FHZE /A 0. 02 0.02
izl HL /A 1.02 1.16
S AN I B e A
L/ A 0. 20 0.18
L/ A 0. 40 0. 94
I./A 0. 46 0. 46
I./A 0. 00 0. 00
T/ A 0.19 0.18
T/ A 0. 00 0.01
Tu/A 0.52 0.48
Lu/A 0. 00 0. 00
Lu/A 0.18 0.17
T/ A 0. 00 0. 00
L./A 0. 50 0.48
Ia/A 0. 00 0. 00
TR B AE H IR 38 AF
L/ A 0.19 0.16
Lw/A 1.02 1.16
L./A 0. 48 0.46
Ii/A 0. 00 0. 00
T/ A 0.18 0.18
L/ A 0.01 0.01
Tu/A 0.52 0.48
In/A 0. 00 0. 00
Tan/A 0.19 0.18
T/ A 0.01 0.01
L/ 0. 48 0.46
Ia/A 0. 00 0. 00
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Fig.2 Schematic diagram of the formation of difference current

when two-point grounded
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Fig.3 Diagram of the differential protection tripping circuit
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