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Research on On-load Voltage Regulating Transformer Based on Power Electronic Switch
YANG Shude', ZENG Zikang', ZHANG Xinwen®, GAO Xiongying’, CAI Changhong’, ZHOU Xin’
(1. College of Electrical, Energy and Power Engineering, Yangzhou University, Yangzhou 225127, Jiangsu,
China;?2. School of Electrical and Information Engineering, North Minzu University , Yinchuan 750021,
Ningxia, China;3. Yangzhou Huading Electric Co., Ltd., Yangzhou 225127, Jiangsu, China)

Abstract: For the technical requirements of on-load voltage regulation based on power electronic switches, a
thyristor-based on-load voltage regulation unit topology was given based on the analysis of the possible conduction state
of each switch in the steady state and the switching law of different states. Considering that the control logic of on-load
voltage regulation with multiple states is complicated, a hierarchical structure of control program for on-load voltage
regulation was proposed. Further, through analizing the switching sequence of different states,a control strategy of the
on-load voltage regulating transformer suitable for the given voltage regulation unit was proposed. Finally, the
experimental prototype was designed, and the experimental results verify the rationality of the on-load voltage
regulation unit structure and the correctness of the regulation strategy.
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Fig.1  Topology of on-load voltage regulation

unit based on power electronic switch
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Fig.2  Overall structure of the control program for

on-load voltage regulation
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Fig.3  Procedure flow chart of the state assignment program in

middle layer for on-load voltage regulation
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Fig.4 State transition process from S,, S;to S, S;
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Fig.6  State transition process from S|, S,t0 S,, S;
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Fig.8 Experimental prototype of on-load voltage-regulating

transformer based on power electronic switch
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Fig.9 Experimental results for step-up voltage

regulation from state S,, S, to state S, S,
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Fig.10  Experimental results for step-up voltage regulation

from state S,, S, to state S, S,
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Fig.11  Experimental results for step-down voltage

regulation from state S,, S, to state S,, S,
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Fig.12  Experimental results for step-down voltage regulation

from state S,, S, to state S,, S,
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