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Fig.1 Main circuit topology of inverters for islanded

microgrid based on VSG
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Fig.2 Block diagram of double closed-loop control for

d-axis voltage and current
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Fig.3 Sequential network equivalent circuit of inverter
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Fig.4 Control block diagram of positive d-axis
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Fig.5 Bode diagram of output impedance of
negative sequence components in

positive sequence dg coordinate system
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Fig.9 Steady-state waveforms of positive and negative

sequence output current of inverter
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Control strategy of inverter for islanded microgrid with unbalanced load
CHEN Qiang,ZHANG Xinyin,LU Ganyun
(School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China)

Abstract: A control strategy of inverter for islanded microgrid with unbalanced load is proposed, which
adopts the sequence network decoupling control and introduces adaptive negative sequence compensation
loop based on VSG(Virtual Synchronous Generator) control. Based on analyzing the circuit with unbalanced
three-phase load,the sequence network equivalent circuit of inverter and the generating mechanism of nega-
tive sequence circulation between inverters are obtained. Sequence network decoupling control is employed
to obtain each sequence component of reference voltage of voltage loop,and sequence network virtual impe-
dance is added to improve each sequence output impedance of inverter. VSG control is used in positive
sequence network to realize positive sequence frequency and voltage regulation and current autonomous dis-
tribution, and negative sequence compensation loop is adopted in negative sequence network to suppress
the negative sequence component of three-phase voltage of microgrid. The relationship among the negative
sequence component of microgrid voltage, the negative sequence compensation coefficient and the negative
sequence component of output current of inverter is analyzed in detail. The adaptive control is used in
negative sequence compensation loop to realize three-phase voltage balance of microgrid and the indepen-
dent distribution of negative sequence component of output current according to the inverter rated capacity.
Modeling simulative results verify the effectiveness of the proposed control strategy.

Key words:unbalanced load;islanded microgrid;electric inverters;sequence network decoupling control;virtual

synchronous generator;adaptive negative sequence compensation loop
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Fig.A1 Sequence network decoupling control strategy of inverter based on VVSG and adaptive negative sequence
compensation loop
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Table A1 Simulation parameters

i
B
VSG; VSG,
L/mH 4 2
C/uF 10 20
RP/Q 03 0.15
e /mH 3 15
R/Q 25 1.25
Kic 05 0.25
Z/mQ 40+j©x0.03 30+j©x0.02
J(kgm?) 02 0.4
D 25 5
Pres/ KW 5 10
Ko 4000 8000
Qrer/kvar 25 5
Ny 0.002 0.001
FEIRATH £ IkHz 10
UV 750
Uo/V 311

wol(rad s 100n
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