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Differential protection configuration of a 10 kV large capacity distribution transformer
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Abstract: Differential protection is often used as the main protection of large transformers in substations, but there are few
cases where it is applied to 10 kV distribution transformers. A fire in a 2500 kVA large-capacity distribution transformer in a
10 kV distribution room is introduced, and the cause of the fault is analyzed. A possible short-circuit fault in the low voltage
side is simulated by the software, and the action of the low and medium voltage protection under different conditions is
discussed. Combined with the fault analysis results, the need for differential protection of a 10 kV distribution transformer in
this case is studied. The results show that the differential protection can effectively solve the problem of the difficulty of the
coordination between the setting value and the time delay range of the medium-low voltage protection, and at the same time,
it can sensitively monitor the protection "blind zone" data under the grounding fault of the low-voltage side. The
transformation scheme of the secondary system is designed, and the construction of an intelligent integrated monitoring
system is completed with differential protection configuration as the core. The results show that differential protection can
meet the extremely high supply reliability requirements of a 10 kV large-capacity distribution transformer.
This work is supported by the National Natural Science Foundation of China (No. 51777082).

Key words: differential protection; smart distribution station; distribution transformer; switch classification protection;
high reliability

0 2= AR A BRI AN, 7E 10 kv Bl B %
= by JEER A B R DR (G A T W iR AR

A AR E AN IR H AP DL RO TAR AR X )R VB A B S B & 1) A& AR o BRERIRINT AR

Ahy XA, £ 220 kV A UL FHERSESR REA — 2R ER, (EHERME. R
AT EEPESSAN 2 DL 20 5 ] P AR AT 5
BEEWH: BRAARMAFAEA A F8 (51777082) PEELSRZA ) AT, ERCIZ T, T AR I S —




10 KV K7 e R R e A 22 ) R g S B S A F - 99 -

AN B R ZES R R BT, — & TR AR
FIE/N, EEALE 1000 kKVA LR, ALglikk
(P FELIAE s e RO 14D T L 8 S 2% PN 30 A s T
LR PR AR R MR DI T oK o AR B X 10
KV ECHL = N, SR T 2 6 2500 KVA 25 5 1) AR
JELSE N EE A AR, Hh—a A0
IR AT REHE H 1056 b [ B8 P A e, T PR AR
PAE B SRR I BN, FEURE R SR
SRR K, IR ERA . XTSRS =
K AL B A B Ay G ] R A A e
SREIAET, JEA 2 DR3P ok 2 n] FEVE R ELR,
R e ey N == SN O N o8 0 =S L
AR IR AR A, DA R LR,

ASCIRN S BT A Y R B, 56 i AR A e )
HE T 220G T 2 W 4% 25 T ] A 95 208 B W e A o
AT T 6 10 KV L HL AR e 28 15 FH 22 3l BR3P 1
B FNAT AT 08T, SERORY (R T
SR EIR, ZHRY A IR R R ECEL
RPN, TR AT EE R R . H 2020 4
12 A 5 HEZE ks Rgdidiss T s
A, o= R R AT, ZH{RISE REsiT TR,
SEEL CSRIN b, SPEREE . EEIRGE . WA
A SRTE, B35 8 S SIE T 1% 7 VA R
1 WEESHT
1.1 10kV BB EEI1THN

WHE 1 R, ZEHE=H 10Kk 24 1
I, 32k 1 =Rl deig b, Ho. | BRRE AN
10 kV HEZ |, i AR 01 MEiE N, dEid 05 FHI% &
1D A 28 (LR fAIFR 1#E48): 1 BeRFZR i N
10 kV #E2E 11, drPERE 02 AHIE N, il 08 HHi%
2t 210 AR R AR (DL R RIAR 2#E748); 10 kV #E4%
1A 1 REZR A& FJR, 3% 55 PP AR 04 AE.(IBT B 2% T
TF). 10 KV HEZE 1 AT 1 Y 110 KV A2 HiLg 10 KV
TRER E G| BT AT B RELR, By O RS

10 kViE£EL 10 kKVHEERTT
01 [10 KV HHT | 02 e
10 kVHEZR T
‘ T T l PRI
05
0.4 kKVIGIEH
]
Quic
v
T U
W% Qu Qs O Qo | Qu Qa2

E 1 EREE{TARE
Fig. 1 Operation method diagram of distribution station
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Table 1 10 kV power distribution protection configuration

FEAEHIA

ESaA = sk X N 4E/s
(—K1H)
ALY 10 KV PRI 328 1 5160 0.15
TRk T i 2 U/ 900 1
10 kV fi] 05 TR 1080 0
08 Hilb7 ik 2 U/ 198 0.4
KA 5000 S PR
0.4 kV Il Qui~ Q2 Ji FiE 50 000 0.4
HELRHESR N % 35 [Ny 75000 0.02
et 1200 0.4
0.4 kV fll Qii~ Qi %EW 3200 Bl
_— S FE 32000 0.4
HHZRAIE SR T % 25 -
7] 48 000 0.02
0.4 kV ] Qs H I A g 150~400 A 150~400 A
2RI A Bt 10 % In 10 fi In

1.3 ¥p&EI T2
EHRIEFBITRE T, FRES B EE R
Bwe, KA, 10 KV BEZ LR35 S BUR S
i, 28k T #5 2% Que BT, A& BEEEIT IR Quie
A b, B AR 28 AR NN AR A A, B E
B W ETCEIEITHEA N 2700 A £ fi, KL
N T4.8%. TEGAR 2 5, 434 2 hig T[],
WHEAMRIE HRBEHE. AL TR EBEZE W% 2% Qi



-100 - LY EE X T EE R

SALE R R AR K, G KBRS
KRB, MRGEE KR RS BRSO
11 2 Fros Bz I8 R 0, WS 1# AR A
JoigE AR, PR By C MAHBRFE EHOK,
MBS KRN R, SEEHHEEES
BN T AT A, BEHE T X 2ot SR Y e
SJRIBATBCE . JE B RIE . REE e
A AR B R DL BEHE SR G R MR AT 1) 5 2k AT
LA, 2080 922 2 A S A 8] B F T
TR LA K. AT AR, RS KRR R R AT, A1
JEM By C A 2 AR SR (1 < AR AT
B, Rl RIRAT 5 A S AR 6 LR
TLERE, R TS B i IR R B
LB HSUEAUE A S BB LSRR A, |
EIE T ARG KEI R L.
4,7 A

=

in

i SRR

1) BT R IRIE

Fig. 2 1# transformer low-voltage bus suspension
bracket discharge traces
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Fig. 3 Simulation model of transformer low-voltage bus fault
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Fig. 4 High and low voltage current waveforms under the metallic
grounding of phase B and C in transformer low voltage side
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Fig. 5 Wiring diagram of differential protection device On
Dyn11 distribution transformer
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