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Abstract

This paper proposes an extended direct power control (DPC) for a three-phase PWM multilevel inverter fed by
photovoltaic generation system (PVGS) and connected of a grid. The model contains a detailed representation of the
main components of the system that are the solar array, and the grid side inverter multilevel inverter NPC VSI. In
order to extract the maximum amount of from the photovoltaic generator, we propose an intelligent control method
(fuzzy logic controller) for the maximum power point tracking (MPPT) of a PVGS. The DPC approach for multilevel
inverter NPC which makes it possible to achieve unity power factor (UPF) operation by directly controlling its
instantaneous active and reactive power. The other is a fuzzy logic controller, in the multi-DC-bus voltage control
loop, developed to provide active power command. To achieve UPF operation, the reactive power command is set to
zero. It is shown via simulation results that the proposed DPC has high performance. Moreover, the controller multi
DC bus link voltages based on fuzzy logic has excellent performance in transient and steady states, a good
robustness, a good dynamic behaviour response, and a good rejection of impact of load disturbance.
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1. Introduction

In recent years, the efforts to spread the use of renewable energy resources instead of pollutant fossil
fuels and other forms have increased.

PVGS are increasing in size as they become more affordable and supporting schemes start to include
larger installations. In a near future, PVGS are going to be very common, and it is expected that they will
contribute with a significant share to power generation.

One of the most common control strategies structures applied to decentralized power generator is
based on Power direct control employing a controller for the multi DC link voltage and a controller to
regulate the injected current to the utility network.

Control method is the key issue for the PWM inverters development. FLC regulator is adopted in the
outer voltage control loop for maintain the DC output voltage. The currents drawn from the power system
should be sinusoidal and in phase with respective phase voltages to satisfy required power factor. Many
strategies are proposed to make currents sinusoidal [1].

As part of our work, we will focus on voltage inverter at three levels to NPC structure. The latter can
increase the voltage supplied to the load through their topology. Thus, they can generate more voltage
sinusoidal possible and improve the total harmonic distortion through the high voltage levels provided by
the structure of this new converter.

The system components and power control scheme were modelled in terms of dynamic behaviours.
The proposed models were implemented in Matlab/Simulink. This paper describes the dynamic
performance of the PVGS connected through inverters to distribution network.

In the last, authors propose a DPC approach based to calculate active and reactive powers. The multi
DC capacitor voltage is regulated and permits to obtain the reference of active power. Fuzzy logic control
(FLC) is studied in order to give better performances in time response and system steadiness. This
solution is simple and owns dynamics and robustness performances.

2. System configuration

Figure 1 show the configuration of the grid-connected PV system, which consists of two solar cell
arrays and the three phase multilevel inverter NPC VSI. The control structure of the grid-connected PV
system is composed of two structure control:

1. The MPPT Control,

2. The DPC Control the active and regulate the reactive power injected into the grid;

- Control the multi DC bus voltage;

- Ensure high quality of the injected power.
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Fig.1. General diagram of grid connected photovoltaic system
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