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Characteristic Analysis of Novel M agnetron Transfor mer
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(School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The traditional on-load voltage regulation technology has deficiencies such arc, a slow response speed
and a low regulation accuracy, which affect the operation reliability of a transformer. Although the novel power
electronic transformers have advantages of no arc and fast response, they have a large loss and a high cost. On the basis,
a novel single-phase four-column magnetron transformer structure is proposed, which consists of a magnetron reactor
and a transformer connected in series. According to the topological structure of the magnetron reactor, the working
principle for the magnetron transformer is analyzed, and the circuit equation and electromagnetic equation are deduced.
The right-side yoke in this structure can provide an AC flux loop, which is not interfered by the DC flux. The Maxwell
and Simplorer in software Ansys are used to conduct field-circuit coupled multi-physics domain co-simulation to
analyze the voltage regulation capability of the model, and the harmonic analysis of output voltage is carried out in
Simulink. It is verified that the proposed novel magnetron transformer can adjust the output voltage smoothly without
arc and without step, and the harmonic content is low.
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Fig. 1 Structure of magnetron transformer
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Fig. 3 Schematic of magnetron transformer circuit
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