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Fig.1 Circuit topology of multi-module ISOP-DCT
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Model predictive control strategy of DC transformer based on

extended state observer
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Abstract: For the multi-module ISOP-DCT (Input Series Output Parallel type DC Transformer) with PSDAB
(Phase-Shift Dual Active Bridge) as the power unit,to improve the dynamic response characteristics of sys-
tem under complex operating conditions such as input voltage changes and sudden load changes,the ESO-MPC
(Extended State Observer based Model Predictive Control) strategy is proposed. The simplified discrete
two-step prediction model of system considering the energy balance transmission of each power module is
analyzed and established. Meanwhile, the power deviation current caused by the external port load current
and the internal dead zone effect in the prediction model is calculated by ESO (Extended State Observer).
The proposed ESO-MPC strategy can not only effectively improve the dynamic response and anti-interfer-
ence ability of the ISOP-DCT,but also reduce the use of port current sensor. Simulative results based on
a 2.25 kV /750 V ISOP-DCT model in MATLAB / Simulink and the experimental results on a laboratory
prototype verify the correctness and effectiveness of the proposed control strategy.

Key words: DC transformer; extended state observer; model predictive control; dynamic response characteris-

tic;current sensorless
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