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Expert system-changeable gain ADRC for a DC microgrid
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Abstract: The DC microgrid plays an important role in the effective utilization of distributed generation. To solve the
problem that the real-time disturbance in a DC microgrid affects the control of the bidirectional DC-DC converter and
worsens power quality, an expert system-changeable gain active disturbance rejection voltage stabilization control is
proposed. First, the expert system is designed using state observer theory, and is organical combined with the ESO. A
dynamic adjustment factor is introduced to realize the online optimization of the observer gain. Second, expert rules and
changeable gain active disturbance rejection control strategies are formulated based on the observation absolute
observation error and control strength demand of the system in the process of anti-interference, and the value range of the
dynamic adjustment factor is given. In addition, the effects of observation tracking performance, disturbance rejection
frequency domain characteristics, noise suppression and time varying gain on system immunily are analyzed theoretically.
The analysis shows that the proposed control strategy can effectively improve the performance of the system. Finally, the
simulation and physical experiment results show that the performance of ES-CGADRC is better than that of traditional
double closed-loop PI and LADRC control in a variety of conditions.
This work is supported by the General Program of National Natural Science Foundation of China (No. 51877152).
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Table 3 Parameters of controller
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Fig. 9 Output voltage waveform of sudden change of

load at energy storage side
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Table 4 Maximum variation of voltage under different

disturbances on the energy storage side
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Table 5 Regulation time under different disturbances

on the energy storage side
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Fig. 10 Output voltage waveform at energy storage side of

sudden change of DC bus side voltage
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Table 6 Maximum variation of voltage under different

disturbances on DC bus side
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Table 7 Regulation time under different disturbances
on DC bus side
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Fig. 11 Experimental platform of DC microgrid control system
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Fig. 12 Comparison of experimental results
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