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Fig.1 Topology of three-phase voltage-type PWM inverter
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Fig.2 Block diagram of inverter control based on
multi-index nonlinear control method
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Fig.3 Simulative results of Case 1
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Control strategy design based on multi-index nonlinear control method

for microgrid inverter
LI Xiaocong',REN Ziyi?, YUAN Hui*, CHEN Mingyuan?, LUO Hongliang?, LI Chuntao?
(1. Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University ,Nanning
530004, China;2. College of Electrical Engineering,Guangxi University ,Nanning 530004, China)

Abstract: MNC(Multi-index Nonlinear Control) is introduced to the control strategy design for the multi-input
multi-output nonlinear system of microgrid inverter to improve its dynamic and static performances. According
to the requirements of dual-loop control,the linear combination of micro-source’s output voltage and its
differential is chosen as the output function,which is theoretically proved satisfying the conditions of
controllability and involution for the partial linearization of state feedback. The multi-index nonlinear control
law is deduced,which realizes the simultaneous constraint of micro-source’s output voltage and its differential
under a unitary nonlinear control framework to eliminate its steady-state error and increase the response
speed of inverter for the better coordination of system dynamic and static performances and the high-
performance control of inverter. Compared with traditional dual-loop control,the proposed approach enables
the control variable decoupling,fully considers the system nonlinearity to guarantee the better system
performance under large signal perturbation,and realizes the unified design of voltage and current loops for
different control strategies. Simulative results demonstrate its effectiveness and superiority.

Key words: microgrid; electric inverters; nonlinear; multi-index nonlinear control; dynamic and static
performance



