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Simulation for magnetic inrush and fault current of three-phase transformer based on EMTDC

HUANG Yong-rong, LI Qun-zhan, HAO Wen-bin, ZHI Hui
(Department of Electric Engineering, Southwest Jiaotong University, Chengdu 610031,China )

Abstract: The key of transformer protection is to distinguish magnetic inrush from fault current. Effective simulations for
magnetic inrush and fault current of transformer are the foundation of right division. In this paper, based on the study on the model of
electrical transformer in EMTDC (Electro-Magnetic Transient in DC System), the simulations for magnetic inrush and fault current
of three-phase transformer are done. And analysis are given to the simulation. The results show that EMTDC can effectively simulate

the magnetic inrush and fault current of transformers under different conditions.

Key words: transformer; EMTDC; magnetic inrush; fault current

F @SS TM77 XERFRIREE: A

0 3|8

ZEBRBARETHIERE, EENRR
REBITHPREEFEEFEM. Z3RPIFERE, 3)
ERE, LHER—ERTRERIRY, mwM
460550 R R R R P9 R iR rE AR R IR AR E BRI Y
OB . B EEESTKBINTTERY
T AR5 RhRER HUM P B R IR 5, 1%
GRATERE RN AREED . —igEaR .
WRE™ . BOERERS D %, JEERLEH TR
EZERHTIE, W/NERHI | ez maiRg
BBRRA . ERAT RN TR %, Tt
FKHNE R RERHI B LA R BIE A &R, £
X ERHT7 5 ARSI A LR BT TR
KB XREAZERERE SR, LTHEETLEHN
TERAYROESE: HREERR, FURE
=, T HMARSERARSEER. £TiH, B
WM —EL R, FERMBONTRERRY 0BT
He
HEIH R0 BT FH NETOMAC,

XERS:

1003-4897(2007)01-0026-05

EMTP, Matlab %, {HiX4LERTLHEEHER L HFE—F
EH# —DRBOARZ B BER . EMIDC
(Electro-Magnetic Transient in DC System) & H
MR LT ZFEHAN—MEDREHTE SR
%, ZHRERGEE —RENTEEREHRIES
HE—THEE " LRBHOARZMHEER., X3Hh
PSCAD 4 i {7 B AR R X} 25 i B3 4F B8 & I\ R 4h 3 i
R ET) Bk B 7= A 1) il R 8 9 LA % P 5 e o o 3 3
TTTIRE, 4 T R — IR MU i 34 .

1 EMTDC R [ERFER

EMTDC 3% [k 8% AR R 3 57 75 sE BEARR & O3
i BB, ASCULBAR N GRAE J4 HR Ul B R R S 4
RIS 75, B 1 Fis.

1 2
o e b
N B

4
B AN GRE T T 2R
Fig.1 Two mutually coupled windings



http://www.cqvip.com

£ 000 http://www.cqvip.com|

WYKA, % ET EMTDC K =487 3% RR i % 40 P 38 k0 B -27-

B L, hSd 1 AR L, WA 2B R: L,
KGR 1. 2 ME K.
FASGARBEARY,, BIASHARBRERY,,

B0 L IR B K R DA T A IR A -
il olali] o
v, L, L,] dt|[,

AT HHGHE R, FRBERNEE.
i|:11:|=_1_|:L22 _L|2:||:Vl:| 2)
de| I, Al-L, L, v,

HEH: A=L, Ly,-L, =L, L, _(1_K122)
K, =22 nars

\/Lu 'L22
NTEBESE - MR O ENEFRNETR
%, MPEE X HED PRARLBE Tt &
BEREERD, IMRERRRIMKDHSE
tb. MAKIBRES WA EME,, WEA:

5=a 3)
E2

F I—2=a 4)
I

A
FHRSGAM B a RRBEBRRKER, WHE (1D
AL G R

|2 =_1__ L, a-L, d 1, (s
a'V,| Ala-L, a*L,|dt|I,/a

W22 P 28 5 2% L B S ) 2 BTOR

I, I/a I,

Ideal
v } al, . E=ak, TX Y,

a:l

2 BNMGHUAT R R G BB
Fig.2 Equivalent circuit of two mutually coupled windings
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Fig.3 Simulative module of the transformer
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Fig.5 Simulating wiring diagram of internal fault
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Fig.6 Typical CT’s secondary current waveforms in internal fault
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Tab.1 Gap angles and harmonics analysis of CT’s
secondary currents in internal fault
(a) [ A%
&EA/ A/ C ) ZKBEESR/ (%)
) =%, | =k | —% =K
_ 0 0 54 3.23 41. 07
;g 30 0 45 3.13 38. 43
5% 90 0 0 0.12 0.13
135 0 26 2.18 24.98
5 0 0 63 2.07 42. 85
& 30 0 56 1.8 42.11
50% 90 0 0 0.13 0.17
135 0 22 1.49 24. 39
(b) [MHERE

AW/ relbsf/ () IRIBEAR/ (%)

) —& =K —& b/

_ 0 0 30 4.17 40.21
;g 30 0 27 3.39 39. 54
5% 90 0 0 0. 09 0. 14
135 0 9 2.83 24. 07
5 0 0 54 2.09 43,22
5 30 0 36 1.79 42.48
50% 90 0 0 0.13 0.23
135 0 18 1.4 24.05
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0 0 45 2.29 46.81
[ELEKE:S 30 0 36 1.99 47.47
Hh) 90 0 0 0.14 2.06
135 0 4.5 1. 54 31.82
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Fig.7 Simulative wiring diagram of magnetic inrush
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Fig.8 Typical magnetic inrush current waveforms
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Tab.2 Gap angles and harmonics analysis of inrush currents
(a) ZH AR

FE | AWm/C) | MKA/C) | CRiIBESE/ (%)
0 136 45, 08
0Bm 30 129 42.49
90 81 28. 68
135 72 20. 41
0 126 47.05
0. 38a 30 108 44. 46
90 90 30. 95
135 1.8 30. 54
0 108 50. 48
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90 9 26.97
135 27 27.93

(b) ShERH K H A IR
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135 30 26. 66
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