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Maximum Power Point Tracking (MPPT) Technique for

Photovoltaic Water Pumping System (PVWPS)
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ABSTRACT

Due to a ¢lobal energy crisis, a renewable energy is strongly driven. The solar
energy by means of photovoltaic (PV) electrical energy is the significant option. Solar
water pumping system (PVWPS) provided for a resident, agriculture, consumption
providing rural area as well as industry is one of the PV applications. However, the
low performance and low energy efficiency caused by the environmental conditions
including irradiation and temperature are the disadvantage of this system. This
research presents the simulation and analysis of PVWPS based on dc-dc converter as
maximum power point tracking (MPPT) module. Without the storage, the system
consists of photovoltaic (PV) array, buck converter, permanent-magnet dc (PMDC)
motor coupled to a centrifugal pump load and controller. The overall proposed
model is used to determine the corresponding maximum power point (MPP). The
integration of offline fuzzy logic controller (FLC) with genetic algorithm (GA), called
MPPT-FLC-GA, is proposed. A Multi-Objective Hierarchical GA (MOHGA) is used to
design the fuzzy rules and simultaneously to fine the tuned shape of triangular and
Gaussian membership functions (TMF and GMF) and the system parameters. It
focuses on the best approximation performance rather than the interpretability. In
the simulation, the current-voltage (-V) characteristic from the PV equivalent circuit
model is formulated from the estimated model in order to calculate the referenced
MPP at the various weather conditions. The measured /-V from the PV array is used
as the input of the controller while the duty cycle ratio of the converter is used for
the control output to convert any operating point of the MPP. The performance
assessment includes response time at transient stage and stabilized MPPT accuracy
at steady state are utilized to compare the efficiency of the controllers through the
simulation results under Matlab/SIMULINK program. Tradeoff by such criteria, the
MPPT-FLC-GA performs the best compared to the conventional MPPT-FLC-GMF,
MPPT-FLC-TMF and perturb and observe (P&0O) method, respectively.



