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Winding Method of Transformer for Zero—Sequence and
Negative—Sequence Harmonic Elimination
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Abstract — As the various kinds of load who generate higher harmonics increases according as the power electronics
technology develops, harmonic treatment standard is proposed by IEEE and IEC. Because establishment of harmonic
reduction device is required for existent installment to satisfy harmonic treatment standard, the problem of investment
charge and installation space increasing may be occurred. In order to solve these problems, a novel transformer
connection method using principles of PCT and ZED is suggested.
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Fig. 1 Zero—sequence harmonics elimination of ZED
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Fig. 2 Harmonic elimination using a PCT
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Fig. 3 Power Transformer by Zig-Zag Winding
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Fig. 4 Winding Method of Transformer
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Fig. 5 Voltage Vector diagram
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Table 1 Phase difference and turn-ratio

N N, N, N, N,
0[°] 15 1 0.5 05
-15[°] 1.5529136 1 0.267949 0.732051
-30[°] 1.7320508 1 0 1
-45[°] 2.1213198 1 -0.366025 1.366025
-60[°] 3 1 -1 2
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Fig. 6 Power system diagram for Harmonics simulation
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Fig. 7 3th harmonic generated in the supply side Simulation
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Table 2 The data of device for Simulation in case of 3th
harmonic generated in the supply side
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Table 3 The data of device for Simulation in case of 3th
harmonic generated in the load side
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Table 4 The data of device for Simulation in case of 11th
harmonic generated in the load side
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