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Research on power quality control strategy incorporating distributed generation

KANG Chenggong', LI Xianwei’, ZHANG Guojun'
(1. Liaoning Technical University, Huludao 125105, China; 2. XJ Group Corporation, Xuchang 461000, China)

Abstract: Considering the similarity in structures, using functions and control methods of the grid-connected inverter and
active power filter, a unified control strategy is proposed. This strategy can realize both grid-connected power generation
and active power filtering. Based on the analysis of the architecture and principle of the unified control system, harmonic
and reactive current detection, voltage and current control method are designed for the system. Finally, the system can be
controlled in the revolving coordinate reference frame. Using this unified control strategy, grid-connected generation,
harmonics suppression and reactive power compensation are achieved at the same device, which exerts the advantage of

distributed generation and improves grid power quality. At last, simulation results verify the validity and feasibility of the

proposed strategy.
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Fig. 1 Structure and principle diagram of DG

grid-connected system
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Fig. 2 Current average value block diagram
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Fig. 4 Power-PI control diagram
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Fig. 5 Unified decoupling control diagram
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Fig. 6 Block diagram of the combined control strategy
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Fig. 7 Simulation results of A-phase under grid-connected

generation mode
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Fig. 8 Simulation results of active filter mode

< 60 . - . . : . .

4«\% 30

2 30

' L L L L ' L L

® 600.10 0.11 0.12 013 014 015 0.16 0.17 0.18
s

< 40 —_—

2 20k l

ER Y a0 Y Y% % %% %% %

=2 20 =

E -

0 . . . . . . .
0.10 0.11 0.12 0.3 0.14 0.15 0.16 0.17 0.18
s

B9 #MARSHRERKE—IZFIEXTRHEREE
Fig. 9 Simulation results of grid-connected generation and

active filter unified control mode
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filter and reactive power compensation unified control mode
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