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Dynamic Compensation Control Strategy for Inverter Based on
Extended State Observer
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Abstract: Aimed at the problem that the performance of model predictive control will decrease significantly when
the predictive model is not accurate, a dynamic compensation strategy based on an extended state observer (ESO) is
proposed, which is on the basis of voltage model predictive control. This strategy can not only improve the response
speed and accuracy of the inverter system, but also suppress the influences of parameter perturbation and disturbance.
First, the inverter state space equation of a LC filter is established, and the influences of parameter perturbation and
current disturbance on the output voltage from the inverter system are anayzed. Next, a voltage model predictive
controller is designed based on the nominal model of the inverter system. Then, an ESO is established through the local
input and output information, so as to accurately estimate the internal and external disturbances of the system. In
addition, a reverse compensation controller is designed, thus effectively suppressing the output voltage sag, swell and
distortion of the inverter. Finaly, this strategy was verified on an actual inverter platform PEK-530A. Experiments
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with various load disturbances and parameter perturbations
under different working conditions were designed to validate
the effectiveness and correctness of the proposed strategy.
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Fig. 1 Transfer function model of LC inverter
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Fig. 2 Transfer function model of inverter considering

parameter perturbation and disturbance
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Fig. 5 Dynamic compensation structure based on ESO
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