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An LC Inverter Based on Novel Dual-Loop Control
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Abstract: To improve the voltage tracking and anti-disturbance performance of the LLC inverter, a novel
voltage-current dual-loop control strategy is proposed. First, the voltage loop is tuned to first-order inertia
link by zero-pole cancellation based on virtual resistance, which restrains the overshoot during voltage
tracking. Next, the hypo-time-optimal current-loop is adopted to enhance the response speed of the current
loop, which suppresses the sudden change of transient voltage. Finally, the cause of overshoot during the
voltage recovery period is analyzed and the overshoot is eliminated by the adaptive integrator initial value,
which modifies the voltage waveform distortion under loading disturbance. Based on the traditional double-
loop control, the voltage loop and the current loop are improved respectively by the proposed novel control
strategy, which overcomes the shortcomings of step response and anti-load disturbance performance. The
feasibility and effectiveness of this method are validated through simulations on MATLAB/Simulink.
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Fig. 2 Block diagram of current loop decoupling control
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Block diagram of current loop equivalent

control (taking d-axis as an example)
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Fig. 4 Block diagram of voltage loop decoupling control
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Fig. 6 Block diagram of improved voltage loop control
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elimination strategy during voltage recovery period
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