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Modulation strategy for single-phase high-frequency isolated direct AC-AC
converter to eliminate voltage spike
WU Fengjiang, BU Hongze, ZHANG Ruhao
(School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China)
Abstract: Conventional modulation strategies for high-frequency isolated direct AC-AC converters generate
voltage spikes, which may cause significant safety hazards. The essential reason that traditional phase-shift
modulation strategy generates voltage spike is analyzed,i.e. the smooth transition from transformer current
to output side inductor current can’t be guaranteed. On this basis,a novel modulation strategy is proposed,
in which the primary side uses pulse width modulation control and the secondary side uses power frequency
synchronous control. In each switching cycle, the transformer current is equal to the output side inductor
current before the transition from the freewheeling state to the power transmission state,so as to avoid the
sudden change of current and completely eliminate the voltage spike. The detailed experimental results
demonstrate the correctness and feasibility of the proposed modulation strategy.

Key words:direct AC-AC conversion;electric converters;isolated ;voltage spike;modulation strategy
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Fig.A1 Four operation states within freewheeling stage of conventional modulation strategy
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Fig.A2 Commutation schematics of proposed modulation strategy in switching period
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Fig.A3 Experimental waveforms of proposed modulation strategy with R =12.6 Q
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