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THAWORN HINSUI : SINGLE-PHASE TWO-STAGE GRID-CONNECTED
PV INVERTER WITH SLIDING-MODE MPPT. THESISADVISOR :

WIROTE SANGTUNGTONG, Ph.D., 252 PP.

INVERTER PV/SLIDING-MODE/ MPPT/ P& O/SINGLE-PHASE INVERTER/

PHOTOVOLTAIC

Maximum power generated from a photovoltaic (PV) pane into an AC grid
has been studied under various illumination conditions by using the designed boost
converter with the maximum power point tracker (MPPT). The MPPT system with
diding-mode scheme aso consists of a single-phase full-bridge pulse-width
modulation (PWM) inverter and the boost converter with one switching power
MOSFET. The operation principle of MPPT system is to govern the operating point
of the PV panel moving onto the intercept point between the sliding-line and current-
voltage curve of PV panel. The P& O algorithm significantly incorporated within the
MPPT was designed for the prototype system in order to utilize the PV generated
power to adjust the intercept point into a new maximum power point (MPP). The
algorithm has resulted to the PV generated power system to have a tracking and a
shifting toward a MPP. The simulated results and the stability and convergence
analyses with mathematic model were indicated in this study under the various light
intensity values. It is found that the convergence of the point reaches the MPP by the

P& O algorithm. Therefore, the boost converter with using sliding-mode scheme and



P& O agorithm is most possible to obtain the maximum power generation from PV
transferring to AC grid.

The whole prototype circuit of the boost converter and the single-phase full-
bridge inverter was experimentally tested including a phase-locked loop (PLL), DC-
voltage and grid-current controllers. Three components are used to manipulate the
different turned-on and turned-off sequence of 4-IGBT devices. Meanwhile, the
feedback control system of the single-phase inverter will obtain the DC input voltage
a the same level as the reference voltage of 100 V and is able to control the
sinusoidal grid current in the same phase as sinusoidal grid voltage. As result of the
preferential synchronization between grid voltage and grid current, electric power
transfer from PV panel into AC grid using sliding-mode scheme with P& O algorithm

can berealized efficiently.
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