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Stationary Reference Frame Voltage Controller for Single Phase Grid
Connected Inverter for Stand Alone Mode

Chang-Pyo Hongl, Hag—Wone KimT, Kwan—-Yuhl Chol, and Byoung-Kuk Lim'

Abstract

A grid connected inverter must be operated as the main electricity source under an isolated condition caused

by the grid problem. Conventionally, the dual loop controller is used for the grid inverter, and the

controller

is used for control under the stand-alone mode. Generally, the PI(Proportional — Integral) controller is highly

efficient under a synchronous reference frame, and stable control can be available.

However, in this

synchronous frame-based control, high-quality DSP is required because many sinusoidal calculations are
necessary. When the PI control is conducted under a stationary frame, the controller constructions are made
simple so that they work even with a low—price micro controller. However, given the characteristics of the PI
controller, it should be designed with the phase of reference voltage considered. Otherwise, the phase delay of
the output voltage can occur. Although the current controller also has a higher bandwidth than the voltage
controller, distortion of the voltage is difficult to avoid only by the rapid response of the PI controller, as a
sudden load change can occur in the nonlinear load. In this study, a new control method that solves the
voltage controller bandwidth problem and rapidly copes with it even in the nonlinear load situation is proposed.
The validity of the proposed method is proved by simulation and experimental results.
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Fig. 2. Block diagram of dual loop controller.
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Fig. 1. Single phase PWM inverter circuit.
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TABLE 1
CONDITIONS FOR ANALYSIS OF PI DUAL LOOP
CONTROLLER
- Value
Condition N @)
Switching Frequency S50lkHz] | 10[kHz]
Filter Inductor, ESR 1[mH], 0.08[42]
Filter Capacitor 75[uF]
) Voltage controller. | 600[Hz] | 100[Hz]
Band Width
and Wt Current controller | 6[kHz] 1[kHz]

Timo (s)

(A) 600Hz bandwidth condition for voltage controller
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Fig. 4. Proportional-Integral controller in voltage control
system.
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Fig. 3. Comparison of voltage response by band width of
voltage controller (conditions in table 1).
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TABLE I
CONDITIONS FOR PROPOSED CONTROL METHOD
Condition Value
Power 1[kW]
Switching Frequency 15[kHz]
Filter Inductor, ESR 1[mH], 0.8[ 2]
Filter Capacitor 75[uk]
Band Width Voltage controller. 100[Hz]
Current controller 1000[Hz]
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Fig. 12. Simulation waveform on resister load using PR
Controller.
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Fig. 13. Simulation waveform on resister load using
proposed Controller.
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Fig. 14. Simulation waveform on nonlinear load using PR

Controller.
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Fig. 15. Simulation waveform on nonlinear load using PR
Controller(added Resonant controller of harmonic
frequency band).
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Fig. 16. Simulation waveform on nonlinear load using
proposed Controller.
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