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Fig.1 Schematic diagram of single-phase structure of
flexible on-load tap changer
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Fig.2 Schematic diagram of secondary side voltage
vector for series reactive power compensation of
flexible on-load tap changer
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Fig.3 When the grid voltage is deviated,the schematic
diagram of secondary side voltage for a flexible
on-load tap changer with series reactive
power compensation
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Fig.4 Schematic diagram of the secondary side
voltage vector for series-parallel reactive power
compensation with small voltage deviation
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Fig.5 Schematic diagram of the secondary side

voltage vector of series-parallel reactive power
compensation with large voltage deviation
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Fig.6 Schematic diagram of secondary side voltage
vector for series-parallel reactive power com-
pensation at small power factor angle
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Fig.7 Schematic diagram of control strategy
based on minimum active loss
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Fig.8 Simulated waveforms of series-parallel reactive
power compensation coordinated control based on
minimum voltage amplitude
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Fig.9 Simulated waveforms of series-parallel reactive

power compensation coordinated control
based on minimum active loss
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Fig.10 Comparison simulation waveforms of traditional
mechanical voltage regulation and flexible on-load
tap changer stepless voltage regulation
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Fig.11 Experimental waveforms of stepless voltage regu-
lation for flexible on-load tap changer
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active loss control strategy
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Voltage and reactive power coordinated control strategy for

flexible on-load tap changer
LIU Shui', ZHANG Shenggiang' , TANG Weihua', WANG Song®, YIN Jingyuan®
(1. Huizhou Power Supply Bureau,Guangdong Power Grid Co.,Ltd.,Huizhou 516000, China;
2. The Institute of Electrical Engineering Chinese Academy of Sciences, Beijing 100190, China)
Abstract: As the increasing proportion of renewable energy and power electronic devices in the power grid, voltage fluctuations
are becoming frequent. In response to the current voltage regulation and reactive power compensation requirements of the
distribution network,a new type of flexible on-load tap changer is designed that integrates traditional transformers and power
electronic converters. This novel transformer can simultaneously provide voltage regulation and reactive power compensation
capabilities. Firstly,the principles of voltage regulation and reactive power compensation on the series and parallel sides of the
power electronic converter are analyzed. Then, considering the operation of the on-load tap changer,two series parallel voltage
and reactive power coordination control strategies based on minimum voltage amplitude and minimum active power loss are
proposed to achieve continuous voltage regulation while providing maximum range of reactive power. Finally, the structural
rationality of the on-load tap changer and the correciness of the voltage and reactive power coordination control strategy are
verified through simulation and experiments. The stepless voltage regulation and reactive power compensation under multiple
objectives can be realized by the voltage and reactive power coordinated control strategy for flexible on-load tap changer.
Keywords : flexible voltage regulator;on-load voltage regulation; power electronic converter;stepless voltage regulation ;reactive

power compensation ; power electronic transformer
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