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Research on Winding Electrodynamic Force of Transformer Short-circuit Test
Luo Xiaoxiao, Wang Qian, Long Yingkai, Jiang Xiping, Li Siquan, Deng Baojia, Gan Wenyan
State Grid Chongqing Electric Power Research Institute, Chongging
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ABSTRACT:
force under the joint action of short-circuit current and leakage magnetic field, which is easy to deform the winding or

In case of short-circuit fault of power transformer, the transformer winding will bear great electrodynamic

damage the transformer insulation. Therefore, it is necessary to research the stress of transformer during short-circuit, analyse
and calculate the magnitude and distribution characteristics of electrodynamic force under different short-circuit and
excitation modes. Based on the structural parameters of a distribution transformer with a rated capacity of 200 kVA, a
three-dimensional model of three-phase transformer is established through finite element simulation software. The model is
used to analyse the axial and radial electric forces of windings under three different short-circuit and excitation modes, and
the test results are compared and analysed. The simulation results show that when the three-phase short circuit on the low
voltage side, the three-phase excitation on the high voltage side or the single-phase excitation, the zero-crossing closing
phase electrodynamic force is basically the same as that of the short-circuit phase when the single-phase short circuit occurs.
The analysis results have a certain reference value for improving the short-circuit withstand capacity test of the transformer.

KEY WORD: distribution transformer, short-circuit mode, incentive mode, short-circuit electrodynamic force
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Fig.1 Simplified equivalent circuit
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Tab.1 Parameters of transformer
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Fig.4 Photo of transformer

DRI D78 s 45 ) — 4R AR TE i T S S L 1

JEVAN R B (4% ) R 1) HURG 7 o DRI, B RS
YRR B EOP IR R e,
BN AR 2% 1) = SRR AT 0 B F R
B BRI T, R SELAC A B
KA BEEBIFREMREE . Rk, IR E2SH
R AT ORI BRI, faTA6 T BB . faj el
Br -

o SAUEERAGIGTFR, ZUEHERT . AL
HSH R R R

o S FELIAL R R UG

o XTEASHFEES AT, Hi3H R R ) v Eeas
B, A% SR .

o LA, WA .

H =Y A A 5 fios

HV winding

El5 GRTER
Fig.5 Finite element model

31 B EREERPE

mEL N2 R, 1. 3. 508
WEMLHCN 1864, 1775, 1686, 1K /E 2k [l T4k
AL, AR R AR T B A e R,
FEAN 5 B = AR, 73 i B 1 4 A M %
A, mE A AR E 6 B 34
B MG, mE B MM ME 7 B
Ny 53 C RIS RA NS, &k C AR MK H
s Wl 8 A, MBI, i E R A MR
HLLIEEAE 9 307.0A, iR sk B FHE B FEITIE
H8 322.1A, fiEEE C A I N
336.0A, v 1 CRUEA; AR B AEmf 1, AR 07
TS ISR I J AR T 8 Sl k5, FEARIEAT 3 IR
TS H SR EUISAA, AR T A5 AH AT I HL IR I {5 5



D\
3 »
2007

2021 [ H ML TR A S SIS

TN AR R R IEAE AR 2 P

HLR(A)

HLIfi(A)

Hfi(A)

Iy

400)

T
A
LY\

vvvvvvvvvvvvvv

nnnnnnnnnn

0 0.1 0.2 0.3
i [ (s)

6 1 77¥% A T E & [F 62 K BN
Fig.6 Short-circuit current during zero-crossing
closing of 1-tap A-phase
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Fig.7 Short-circuit current during zero-crossing

closing of 3-tap B-phase
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Fig.8 Short-circuit current during zero-crossing

closing of 5-tap C-phase
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Tab.3 Simulation results of different excitation modes
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Tab.4 Single phase short-circuit current
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Fig.9(a) Axial element force vector diagram

Single-phase excitation and three-phase short circuit
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Tab.5 Electrodynamic force of different modes
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