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Harmonic distortion feature of AC transformers caused by DC bias

LI Zhen', LI Qing-min', LI Chang-yun', YAO Jin-xia?>, LIU Min’
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Abstract: Combined with the undergoing = 660 kV HVDC transmission line from Yinchuan to Qingdao, quantitative harmonic
analysis of the No.1 main transformer of Kuangzheng substation which is 30 km away from the Qingdao converter station is carried out
based on an established nonlinear magnetic model by PSCAD/EMTDC. The results indicate that, both the odd and even harmonic
components are increasing significantly under DC bias than that without DC bias, which thereby makes the power transformers
become the severe harmonic sources. Related factors of DC bias impact on the power transformers are discussed, and the relationship
between the injected neural DC currents and the even harmonic ratio is established, which presents further potential for developing
inverse-current-injection based DC bias suppression scheme.
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Fig.1 Impact of HVDC bias on the AC transformers
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Fig.2 Diagram of simulation model
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Fig.3 Harmonic components of both £, and e
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Fig.4 Harmonic analysis of e under different core structures
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