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Master-Slave Control Strategy to Restrain Circulating Current in Autonomous Microgrid

With Multi Distributed Generation Units

CUI Mingyong, Al Xin, LEI Zhili
(School of Electrical and Electronic Engineering, North China Electric Power University,
Changping District, Beijing 102206, China)

ABSTRACT: To enhance the capacity of autonomous
microgrid and improve its reliability, multi distributed
generation (DG) units are always operating in parallel. The
differences of voltage amplitudes, frequencies and phases
among DG units will produce biggish circulating currents
among DG units, it makes performance of inverters in DG
system deteriorated or the inverters damaged, the circulating
currents have to be restrained. The principle causing circulating
currents in DG system is analyzed while multi DG units are
parallel operated, and four master-slave control strategies,
namely equal voltage control strategy, equal current control
strategy, equal power control strategy and hybrid control
strategy, are proposed. Based on interface circuit of LCL output
filter adopted by DG units, corresponding control structure of
nested voltage source inverter (VSI) is given. An autonomous
microgrid consisting of three parallel-operated DG units is
simulated by Matlab/Simulink, the effect of constraining
circulating currents under different load conditions are
analyzed, thus the correctness and feasibility of the proposed
four master-slave control strategies are verified.

KEY WORDS: autonomous microgrid; distributed generation
(DG); inverter; circulating current; master-slave control
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Fig. 1 Autonomous microgrid with two parallel DGs
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with equal voltage
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Fig. 12 Load voltages using
equal current strategy
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