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Research on voltage fluctuation control strategy of the bidirectional AC/DC converter in
islanding AC and DC hybrid microgrid based on disturbance observer
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Abstract: In view of the voltage fluctuation problem of the bidirectional AC/DC converter in islanding AC and DC
hybrid microgrid during external disturbance, a disturbance observer of the bus voltage of the bidirectional AC/DC
converter is designed in this paper. With this observer, the system disturbance under the circumstance of external impact
such as the abrupt change of distributed generation output and load power can be tracked quickly without additional
voltage or current sensors, which ensures the plug and play function of the distributed generation and load in the hybrid
microgrid. A voltage fluctuation control strategy of the bidirectional AC/DC converter based on the disturbance observer
is proposed further to effectively suppress transient voltage fluctuation and impact, which can improve the dynamic
response performance and robust stability of the islanding hybrid microgrid under different external disturbance. The
simulation model of the islanding AC and DC hybrid microgrid is established in PSCAD/EMTDC to verify the validity
and effectiveness of the proposed method with several transient process cases.
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Fig. 1 A hybrid AC/DC microgrid system
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Fig. 2 Topological structure of the bidirectional
AC/DC converter
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Fig. 3 Robust voltage control of bi-directional AC/DC converter

scheme based on disturbance suppression
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Fig. 4 Simulation results of case 1
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