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Fig.2 Balance control effect under no-load and
loaded conditions in symmetrical control mode
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Fig.3 Voltage and current waveforms
in symmetrical control mode
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Fig.4 Voltage and current waveforms of condition 1
in asymmetric control mode
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Fig.5 Voltage and current waveforms of condition 2
in asymmetric control mode
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Fig.7 Voltages and currents under no-load
condition in symmetrical control mode
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Asymmetric voltage equalization control strategy of

half-bridge three-level dual active bridge
WANG Zhigang'>* , WANG Housheng'** , ZHANG Qingjie">*, WU Jinli"*?, GE Weimei'*”
(1. State Key Laboratory of Smart Grid Protection and Control ,Nanjing 211106, China;
2. NARI Group Corporation ( State Grid Electric Power Research Institute) ,Nanjing 211106, China;
3. NARI Technology Co.,Ltd.,Nanjing 211106, China)
Abstract: To make sure the half-bridge three-level dual active bridge ( HBTL-DAB) circuit works correctly, the problem of
capacitor voltage equalization between the upper and lower direct current (DC) buses on the three-level side must be solved. In
the traditional symmetrical control mode,the capacitor voltage equalization control under load can be achieved by fine-tuning the
duty cycle. However,in the case of no-load, the symmetrical control mode is difficult to realize the balance adjustment of the
upper and lower DC bus capacitor voltages from the control strategy. Therefore,in view of the above problem,an asymmetric
control method for the HBTL-DAB circuit is proposed. Firstly, the reason why the symmetrical mode cannot be equalized is
theoretically analyzed. And then according to the asymmetric method , energy deviation on the upper and lower DC bus capacitor
between positive and negative half cycles under no-load conditions is calculated. The capacitor voltage equalization control is
achieved by adjusting the energy deviation,and the main factors affecting the effect of voltage balance control are also pointed
out. Finally,the asymmetric control method is verified under various working conditions by simulation. The results show that no
matter in condition of existing external continuous unbalance factors,or external initial unbalance factors,or internal pulse error
factors , voltage balance adjustment is achieved by the asymmetric control method under no-load and loaded conditions.
Keywords : half-bridge three-level ( HBTL) ; dual active bridge ( DAB) ; symmetric control; asymmetric control ; midpoint

potential balance ;voltage equalization
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