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Pulsation Impact of HVDC Ground Pole Monopole Operation on Transformer
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Abstract: The influence of magnetic bias current on the excitation characteristics of near-field transformers in
the DC grounding electrode from bipolar to unipolar earth mode was discussed. Based on the principle of field-circuit
coupling, the DC magnetic bias co-simulation model of transformer was established and analyzed the action
mechanism of grounding electrode unipolar earth mode on AC power network and transformer excitation
characteristics. Through analysis of the simulation model, the results show that when the DC grounding pole from
bipolar to unipolar earth mode, magnetic bias current flowing through the AC power grid is pulsating DC current that
varies with time, its instrusion into transformer winding causes the excitation current of transformer winding
fluctuation change, with the increase of pulse DC amplitude, between transformer excitation current peak and valley
difference also gradually increased. When the operation mode of DC grounding electrode is adjusted, the simulation
model can provide certain babis for the level monitoring of AC power network DC magnetic bias level and the
evaluation of transformer excitation characteristics.
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Fig.2  Network topology of power grid
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Tab.1  Soil model parameters
ZH p/(Q-m) h/m
1 50 350
2 300 10 000
3 10 000 10 000
4 100 %
x2 LESH
Tab.2  Line parameters
2t thek L/km LG
A—B 2 68.6 4XLGJ-630/45
B—C 2 92.5 4XLGJ-630/45
C—D 2 25.1 4XLGJ-630/45
D—E 2 11.1 2xLGJ-400/35
E—F 2 253 2xLGJ-400/35
F—G 2 21.4 2xLGJ-400/35
G—B 2 64.0 2xLGJ-400/35
xR3 TEHRSH
Tab.3  Transformer parameters
Ui A, ER LAV S GENE
A 2 500 0.098
B 2 500 0.062
C 2 500 0.065
D 1 220 0.179
2 220 0.154
2 220 0.283
1 220 0.087

22 TERERREENET

H AT, T 90 i 0 1) R T 15 | R A s 25 1) — R B
FHL 9 3550 I R L 9 7K 2 BB ) v oA i R 4 B F 5 3
Bro PR, ARG Hh Ik o0 000 R 3 5 | A ) 9 A
XFAR FE AR Tl R A 2 R 7 R 1 5 ) 2 -y b
B, HoA bk sh B AR A ST AR R 2 b R R
PEARE R SC N E B, PR, A SOR T R 05 B
B PSCAD 5 #7027 LA AR A5 750 e % P51 2
[ 3 TR0 AR R AR RS BN T AR R4 45 i
24 kV-A, VIR LRAHE LR 458 V, IR B LR A
EHE230 V, KK 2.0%, 25 8% 3%, it
FHPT0.17, LRZH IR 0.1, AL R 1%,

@,1
I,T #1 L
H. .
Tap
#3

%%M

K3 BRI IA

Fig.3 Connecting diagram of model
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Tab.4 DC bias currenl of each substation

U A HLUR AR /KV b L U/ A
A 500 1.010
B 500 4.590
C 500 0.979
D 220 1.180
E 220 1.140
F 220 0.877
G 220 0.840
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Fig.4 Surface potential changes
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Fig.5 Waveforms of magnetic bias current
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Fig.6  Excitation currents at different working conditions
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