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Abstract

With the development of renewable energy and DC microgrids, dual active bridge circuits have become
a research hotspot, and precise phase shift control is crucial for them. Traditional single phase shifting
control has poor light load performance, and dual phase shifting and triple phase shifting control algo-
rithms are complex and have weak adaptability. Existing methods all have shortcomings. Therefore, this
article proposes a scheme based on dual active bridge circuit phase shift control configuration and in-
ternal phase shift center symmetric superposition compensation method. This scheme suppresses cur-
rent distortion through the configuration of ePWM module, dynamic generation of external phase angle,
adaptive configuration of internal phase shift, and symmetrical compensation of feedforward. The ar-
ticle provides a detailed explanation of the dual active bridge circuit topology, ePWM module configura-
tion, external phase shift signal configurator design, internal phase shift configuration, and compensa-
tion algorithm principles. Simulation experiments show that this scheme can achieve efficient bidirec-
tional energy transmission on the high and low voltage sides, meeting the requirements of phase shift-
ing control in different scenarios. The symmetrical superposition compensation method with internal
phase shift center can compensate for phase shift angle errors in real time, improving system stability,
response speed, and control accuracy. And this technology is expected to be extended to dual channel,
multi-channel, and other types of dual active bridge circuits, thereby maximizing circuit efficiency to
optimize system performance.
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Figure 1. Dual active bridge circuit topology structure
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Figure 2. Schematic diagram of external phase shift signal configurator
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Figure 3. Simulation model of 5 kW dual active bridge circuit
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Figure 4. Timing diagram of phase-shift pulse control signal for battery charging
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Figure 5. Timing diagram of phase-shift pulse control signal for battery discharge
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Figure 6. Simulation waveform of power switch driving when battery charging voltage gain K > 1
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Figure 7. Simulation waveform of power switch driving when battery charging voltage gain K < 1
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Figure 10. Comparison of inductive current simulation experiments between internal phase shift center symmetric overlay
compensation method and traditional phase shift control method. (a) Simulation waveform of inductor current using tra-
ditional phase-shift control method; (b) Simulation waveform of inductor current using internally shifted center symmetric
superposition compensation method
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