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JESSADA PAN-ON : CONTROL OF SINGLE-PHASE GRID-
CONNECTED INVERTER WITHOUT SENSING GRID-VOLTAGE.

THESIS ADVISOR : WIROTE SANGTUNGTONG, Ph.D., 147 PP.

GRID-CONNECTED INVERTER/ SINGLE-PHASE / PR CONTROLLER

This thesis explains the control system of the single-phase grid-connected inverter
without sensing grid voltage, and presents the design equation for computing the controller
gains. Such a closed-loop control system contains the grid current based-feedback control
scheme which compensates the plant comprising single-phase full-bridge inverter, LCL
filter, AC grid, and DC voltage source. The control scheme consists of proportional plus
resonant (PR) controller, phase-locked loop (PLL), and PWM generator. The ideal PR
controller and non-ideal PR controllers regulate grid current. When the PLL acquires grid-
voltage signal and extracts its angular position, the control system utilizes grid-voltage.
However, the resonant (R) controller produces the quantity equivalent to grid
voltage. When the PLL receives the above quantity and draws its angular position, the
grid-voltage signal becomes redundant. When the resonant frequency of the PR controller
matches the normal grid-frequency, the grid-current response synchronizes with the grid-
current reference and the grid voltage. The equivalent quantity also synchronizes with the
grid voltage and the grid-current is unaffected by the grid voltage as a disturbance. When
two distinct closed-loop poles are substituted into the closed-loop characteristic equation,
the design equation for casting PR gains will be established. The two different poles
including negative real parts are chosen so that the control system remains stable and the
performance of response keeps satisfactory. Employing the design equation displaces trial-

and-error tuning. The simulation results confirm that the control system which holds the



ideal PR controller, the other which carries the non-ideal PR one, the former and the latter
with sensing grid voltage, and them without sensing the same yield sinusoid-like grid
currents and indistinguishable performance of responses. The experimental results assert
considerable possibility for the practical usage of the control system which possesses the

non-ideal PR controller with and without sensing grid voltage.
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