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Research on Autonomous Current Sharing Control of Bidirectional DC-DC Converter in Flexible Substation
WANG Shijun, HAO Quan, LI Wenlong
(State Grid Jibei Electric Power Co.,Ltd. Chengde Power Supply Company,
Chengde 067000, Hebei , China)

Abstract: In view of the problems of unstable operation waveforms, high output current stress and
instantaneous fluctuation difference of load in the current sharing control of two-way DC-DC converter in flexible
substation, a method of independent current sharing control of two-way DC-DC converter in flexible substation
based on three-dimensional modulation was proposed. Three dimensional modulation method was used to adjust
the capacitor voltage in DC-DC converter to balance the capacitor voltage in DC-DC converter. Dual phase shift
(DPS) method was used to analyze the current stress characteristics of the converter and calculate the phase shift
angle to obtain the current duty cycle of the converter. Finally, by acquiring the current duty cycle of the converter,
the independent current sharing control of the two-way DC-DC converter in flexible substation was completed. The
experimental results show that the proposed method can improve the current waveform stability of bidirectional
DC-DC converter,reduce the current stress and improve the load transient fluctuation.
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Fig.1  Three-dimensional modulation space of the converter
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Fig.2 Three dimensional modulation trajectory curve
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Fig.4 Principle of independent mean flow control
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Fig.7  Output current stress test results of different methods
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