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Active-damping-based active disturbance rejection control for
dual-active-bridge DC-DC converter with constant power loads
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Abstract: With the advantages of high power density, galvanic isolation, and soft-switching
capability, the dual-active-bridge (DAB) DC-DC converter has been widely used in modern DC
microgrids and renewable-energy systems. However, when a DAB converter supplies a constant power
load (CPL), the load exhibits negative incremental impedance, which can drive the system poles into
the right-half plane, thereby causing oscillations and instability. To address this issue, this paper
proposes an active-damping-based improved active disturbance rejection control strategy, developed
from the reduced-order averaged model of the DAB converter and the equivalent CPL model. A shunt
virtual admittance is designed at the DAB output to actively compensate the negative impedance
introduced by the CPL. On this basis, the linear extended state observer (LESO) and the linear active
disturbance rejection control (LADRC) structure are reconfigured to simultaneously mitigate the
adverse effects of negative impedance and enhance robustness. Experimental results show that,

compared with conventional PI control and standard LADRC, the proposed method effectively
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suppresses output-voltage oscillations, shortens the settling time, and improves system stability.
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Fig. 1 Topology of dual-active-bridge DC-DC converter
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Fig.2 Control block diagram of the linear active disturbance rejection control
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Fig.4 Active-damping control structure and equivalent transformation block diagram
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