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Research on analysis of load voltage harmonic characteristics and

harmonic suppression strategy of magnetron resonant transformer
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Abstract: During AC withstand testing, the Magnetic Controlled Resonant Transformer (MCRT) is utilized to
detect defects in test samples by engaging in parallel resonance with the sample capacitor, facilitated by
adjusting the excitation inductance. This method offers straightforward control, a compact structure, and
maintains stable output voltage. However, the excitation process generates harmonic currents, impacting
waveform quality and causing voltage distortion. To address this issue, an equivalent model of the MCRT test
system is developed to analyze the variation of load voltage harmonics across the full load range. It is observed
that the main cause of load voltage distortion arises from harmonic currents produced by the MCRT, leading to
voltage drops across the output impedance of the power supply and leakage reactance of the MCRT. To

mitigate these effects, a method of injecting harmonic voltage at the system input to counteract the harmonic
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voltage drop is proposed. This involves employing resonance control strategies to regulate the injected harmonic

voltage. Through simulation using a 350KV /1A capacity MCRT test system model in Simulink, the feasibility

of the harmonic compensation strategy is verified, providing valuable insights for the practical implementation of

the test system.

Key words: transformer magnetic circuits; magnetron resonance technology; harmonic analysis; voltage control
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The variation of circuit parameters under rated load throughout the entire testing process
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Fig.10 When C* =0.5, the compensation harmonic-related waveforms of the MCRT test system
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