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Study on zero-mode inrush current characteristics and dynamic physical simulation
tests of high-impedance transformer
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Abstract: Based on the mapping relationship of “flux-inductance”, the equivalent circuit of zero-mode inrush current is
used to explain the physical mechanism of the zero-mode inrush current characteristics of high-impedance transformers
(including the type of high-voltage winding built-in and the type of low-voltage winding series inductance) and traditional
transformer. The physical models of two high-impedance transformers and traditional transformer are designed and
manufactured with reference to the actual transformers, and a dynamic simulation test system is constructed. Based on the
test waveforms, the effects of factors such as remanence (opening angle), closing angle, voltage, secondary winding
connection mode, and transformer type on the characteristics of the zero-mode inrush current are analyzed and compared,
and the correctness of the physical mechanism is verified. In order to resist the risk of zero-sequence protection
misoperation caused by zero-mode inrush current of high impedance transformers, methods such as moving the
tap-changing windings inside, matching opening and closing angle, and second harmonic restraint are proposed.
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Fig. 1 Mapping relationship between magnetic flux distribution

and inductance in equivalent circuits
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Fig. 2 Yo/ /A Three-phase transformer magnetizing inrush
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Fig. 3 Equivalent circuit of zero-mode inrush current
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Table 1 Parameters comparison of three actual transformers

Fom s | wEE | dho
BUE 7 R/MVA 240/240/80
BisE HUE/KV 220/115/10.5
BIUE HIRVA 629.8/1024.9/4398.9
I % 0.05 0.067 0.06
2 AR FERW 103.4 96.53 95
A0 % 34 21 34
B H-M | 14.17(14) 13.65(14) 15.03(14)
|Sﬂ%§i4 H-L | 25.12(24) 36.41(35) 38.83(35)
M-L 8.47(8) 20.64(21) 21.29(21)
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Table 3 Parameters of series inductance
Eat it
WUE A E/KVA 0.311
AT LAV 0.038 2
BUE VA 58.2
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HLFH/Q
R L) B~Y 0.011008(0.0312)
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Fig. 4 Physical models of three kinds of transformers Fig. 5 Main wiring diagram of the test system
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Table 2 Parameters comparison of two model transformers

Fony T i;‘r
i o o I 45
HE 74 /KVA 20/20/6.67 1
B B R/kV 0.8/0.4182/0.0382
HE /A 14.4/27.6/100.8
R Y% 228 2.82
TRPRE/W 119 122
250 FLE/ % 17.28 14.33
H-M 13.24 13.37
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Fig. 6 Field wiring diagram of the test system
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Fig. 10 Test results at different connection mode
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Fig. 11 Test results of different kinds of transformers
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