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Fig. 1 Equivalent single line diagram of parallel operation inverter-based DG
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Fig.2 Static phasor chart of phase A
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Fig. 3 First level power PI regulator block figures
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Fig. 4 Demonstration figure for d-axis current
regulation after feedback linearization
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Fig. 6 VSI integrated controller with two loops series
current sine PWM regulations
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Table 1 Parameters of inverter integrated control system
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CONTROLLER DESIGN FOR INVERTER-BASED DISTRIBUTED GENERATION

Wang Zhiqun, Zhu Shouzhen, Zhou Shuangxi
(Tsinghua University, Beijing 100084, China)

Abstract: How to control parallel operating distributed generation (DG) is one of the issues in application. Based on the
proposed controllable quasi-load external characteristic of DG, an integrated control system is designed which adopts current
sine-PWM regulation for voltage source inverter (VSI) of interconnected DG. The core of the controller is the infrastructure of
double feedback loop and series PI regulators with DC voltage variation feed-forward compensation. The outer loop is power
regulators, and the voltage and the current at the PCC are feed-backed. Active and reactive power can be regulated separately.
The inner loop is current regulators that have rapid response with decoupled components compensator and the current at the
inverter terminal is feed-backed. DC voltage feed-forward compensation may reduce the negative effect due to the lack of storage
at the DC side. The output filter can further improve power quality. Simulation results show that the designed control system
can properly maintain the constant power voltage source external characteristics of DG. The proposed design is flexible and a
low harmonics penetration is obtained.
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