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Study on distribution controlled inverter parallel system with different power ratings

LI Yi-lin, WANG Ming-yu, LIANG Hui-hui, WANG Shao-yang
(State Key Laboratory of Transmission Equipment and System Safety and Electrical New Technology, Chongqing University,
Chongging 400044, China)

Abstract: With regard to the different capacity power source inverters in parallel, a dual-outer-loop distributed control strategy is
proposed. It can achieve the goal that the required modules in parallel system depend on the value of load current and all the parallel
modules share load current in proportion to their own capacities, in addition, restrain circulating current and realize the redundancy in
parallel. In this strategy, each inverter has three loops: an inner-loop current controller is used to improve the system dynamic
response, an outer-loop voltage controller is to govern system stability, and an outer-loop current controller can achieve a weighted
output current by following the output signal of power distribution unit. In order to realize load current accurately distribution and
redundancy control of system, power distribution unit provides the given current signal of current outer-loop and switch signal of all
modules according to the value of load current and voltage source rated current. Theoretical analysis and simulation verify the
effectiveness of the strategy.
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Fig. 1 Main circuit of paralleled system
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Fig. 2 Control diagram of inverter unit
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Fig. 3 Bode diagram of current inner-loop Gi.(s)
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Fig. 4 Bode diagram of voltage outer-loop
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Fig. 5 Control diagram of parallel inverters
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Fig. 6 Bode diagram of current outer-loop
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Fig. 7 Power distribution unit
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Fig. 8 Paralleled system response to step load increase



Fe oA SR AN ) A R AR 8 PR EOAR DT ST

- 127 -

io2s To3/A

To1s

B 9 FEXFRGek it 52 3SR BB M L

Fig. 9 Paralleled system response to step load decrease
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Fig. 10 Paralleled system response to nonlinear load
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