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Application Research on Regulating Distribution Transformer Three-phase Unbalanced
Current Based on SVG

ZHOU Hengyi, QI Fei, MAO Liuming, YE Huisheng, ZHAO Miao, DUAN Xujin, WAN Dai
(State Grid Hunan Electric Power Research Institute, Changsha 410007, China)

Abstract: The three-phase current imbalance of distribution transformer has a very serious impact to power system
and user. A three-phase current imbalance adjustment device is designed based on SVG in this paper can
automatically balance the distribution transformer three-phase load current and the reactive power compensation.
Firstly the working principle of the adjustment device is analyzed; and then the device’s control flow is introduced;
finally the results of compensation test and typical power station area operation are given. The results show that the
current imbalance adjustment device not only has better dynamic performance, but also has good reactive
compensation effect, which can effectively improve power quality.
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Fig. 1 The structure of three-phase current imbalance

adjustment device
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Fig. 2 Device physical picture
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Fig. 3 The main program block diagram
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Fig. 4 Initialization flow
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Fig. 5 Sampling flow chart
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Fig. 6 Current detection flow chart
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Fig. 7 Current control flow chart
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Fig. 8 Unbalanced compensation test wiring diagram
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Table 1 Test data before the imbalance compensation

A AR BAfl CHHl
CALLEREAY 410 412 409
P FL /A 45 83 149
TR /A 45 84 150

IRk 0.967 0.904 0.767
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Table 2 Test data after the imbalance compensation

bikil A B CH
HL 0 B RV 411 412 409
FL 4 L 3E/A 89 92 90
A A AL 0.990 0.992 0.996
L I/A 46 83 150
M2 B /A 58 57 65
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Fig. 9 Imbalance and reactive power compensation test

wiring diagram
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Table 3 Test data before the imbalance and reactive

power compensation

AH 51 AR BHH CH
NN Y 410 412 409
FL, 5 EL /A 75 93 169
AL T/A 74 94 170

DIRSISE -0.567 -0.604 0.360
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Table 4 Test data after the imbalance and reactive

power compensation

AH AA BH CH
CINEEENINAY 411 412 409
H, 59 H, P /A 90 93 94
DRSS 0.989 0.996 0.997
12 HL /A 74 94 169
AL /A 85 87 92
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Table 5 The basic table of typical power station area
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Fig. 10 The electrical wiring diagram of power station
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Fig. 11 Three-phase current curve of power station 1
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Fig. 12 Three-phase current unbalance curve

of power station 1
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Fig. 13 Three-phase current curve of power station 2
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Fig. 14 Three-phase current unbalance curve

of power station 2
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