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Abstract: In order to improve the power quality of 220 kV transformer substation, a four winding
transformer based on inductive filtering technology was proposed. Compared with the traditional three
winding transformer, the four winding transformer has an additional filter winding with the characteristics
of zero impedance design. The additional filter winding connecting to the set of filter compensation devices
can efficiently restrain the harmonic from the 35 kV and 110 kV load sides, and reduce the harmonic cur-
rents of 220 kV side. Comparative analysis of several commonly reactive compensation was studied, and
match coefficient distribution method was adopted to design transformer matching filter compensation de-
vices in order to realize the purpose of the minimum inductance, which can guarantee the efficiency of filter

compensation devices. Finally, through the software of PSCAD/EMTDC, the modules of the four-winding
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transformer and filters are modeled, and a total simulation goes on with all modules. The results show that

the induction filtering four winding transformer and its filter are much better than the traditional three

winding transformer, which is applicable to practical engineering.

Key words: four-winding transformation; inductive filtering; reactive compensation; filter design; sim-

ulation verification
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Fig.1 Winding distribution diagram
of three-phase four winding transformer
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Tab.1 The rated parameters of four winding transformer

LR/ kV A /MVA ek
R EiI®) 220 180 Y
R E 2840 (M) 110 180 Y
fIRHEZE41 (D) 35 90 A
IEW LA (L) 35 90 A
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Fig.4 Single phase equivalent circuit model
of four-winding transformer
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Tab. 2 Solutions of three ways of capacitance distribution

e FA FHE fic 2 4
ULWES ULWES ULWES
Y/H 0.091 7 0.091 7 0.080 2
Ls/ mH 49.2 22.9 3141
L:/ mH 25.1 22.9 22.43
L/ mH 10.2 22.9 14.27
Lis/ mH 7.3 22.9 12.08
Cs/uF 82.38 17.67 12.91
Cr/pF 82.38 9.02 9.22
Cri/pF 82.38 3.65 5. 867
Cis/pF 82.38 2.61 4.967
Rs/Q 0.343 5 0.160 1 0.2193
R:/Q 0.175 2 0.160 1 0.156 6
Ri/Q 0.0710 0.160 1 0.098 8
Ris/Q 0.050 8 0.160 1 0.0843
Qs /MVar 3.170 4 6.800 6 4.966 2
Q:/MVar 3.170 4 3.469 7 3.547°3
Qi1/MVar 3.170 4 1.405 1 2.257 4
Qi3 /MVar 3.170 4 1.006 0 1.910 1
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Fig.5 Simulation circuit
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Fig. 6 The current waveform of 220 kV side
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Tab.3 Harmonic current of 220 kV side in the case 1

A

TR R W (3 AL
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Tab.4 Harmonic current of 220 kV side in the case 2
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