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Impact of HVDC ground electrode current on transformers with different structures
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Abstract: The paper adopts PSCAD/EMTDC software to establish the system model and simulates the impact of DC ground electrode

current on transformers of different structures including group transformer, three-phase three pole transformer, and three-phase fineplole

transformer, etc.
is most influenced by DC bias;
by DC bias;

between the former two even though having DC circuit.
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The results show that because of the independent magnetic flux circuit and small reluctance, group-type transformer
three-phase three-pole transformer which has no DC circuit and has larger reluctance is least-affected

three-phase five-pole transformer in which area of iron core is smaller than that of single-phase transformer is impacted

EMTDC; DC bias
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Fig.1 Simplified connecting diagram of simulation system
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Fig.2 Exciting current waveform under different DC bias
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Fig.3 Flux linkage waveform under different DC bias
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Fig.4 Group-type transformer voltage waveform of Y, side
under different DC bias
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Tab.1 The relation betweenexciting current magnetic linkage

and DC bias of three-phase group transformer

M Y P i

v A T ERY Tt W
A A Wb Wb

0.0 0.0 0.011 1.5 8.49 993

20 2.03 1.92 5.1 149.3 1091

50 5.08 4.23 9.8 323 1314

100 10.2 7.86 15.6 623 1635

150 15.2 12.23 20.9 971.5 1967
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Fig.5 Current waveform under different DC bias
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Fig.6 Flux linkage waveform under different DC bias
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Y side under different DC bias
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Tab.2 The relation between A phase current magnetic linkage

and DC bias of three-phase three pole transformer

o o HLL T
WY mgya 0T AR CEtY 6
A A p.u. p-u.
0.0 0.0 —0.136 4.010 —0.023 0.96
20 2.05 —0.163 4.011 —0.037 0.97
50 5.15 —0.160 4.011 —0.044 0.97
100 10.3 —0.192 4.012 —0.048 0.98
150 155 —0.23 4.013 —0.052 0.99
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Tab.3 The relation between B phase current magnetic linkage

and DC bias of three-phase three pole transformer

o _— L T e

WY hpa TRV MM TEGY
A A p-u. p-u.

0.0 0.0 —0.067 1 6.605 0.051 1.02
20 2.05 —0.083 5 6.612 0.051 1.02
50 5.15 —0.092 8 6.610 0.057 1.025
100 10.35 —0.093 5 6.612 0.065 1.027
150 15.44 —0.115 6.615 0.072 1.03
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Fig.8 Current waveform under different DC bias
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Fig.9 Flux linkage waveform under different DC bias
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Fig.10 Three-phase five-pole transformer voltage waveform of
Y side under different DC bias
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Tab.4 The relation between A phase current magnetic linkage

and DC bias of three-phase five pole transformer

- . L Tkt
Hi IER
WY A CEHIEU AR P
A A p-u. p-u.
0.0 0.0 —0.182 7.665 —0.0197  0.969
20 2.06 —0.217 8.853 0.0312 1.025
50 5.15 —0.301 11.310 0.102 1.194
100 10.31 —10.958 15.356 —0.116 1.420
150 15.46 —25.7 35.048 0.148 1.635
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Tab.5 The relation between B phase current magnetic linkage

and DC bias of three-phase five pole transformer

o - L Tk
WY hpa TR MM TEGU
A A p-u. p-u.
0.0 0.0 0.069 9 12.527 0.073 1.03
20 2.06 3.556 15.231 0.084 1.120
50 5.15 9.24 19.755 0.126 1.256
100 10.31 11.243 23.658 0.156 1.460
150 15.46 13.8 31.222 0.215 1.675
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