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o ABSTRACT O

At this time, There is a difficulty in securing water in many areas in Syria
(especially in villages and rural areas), whether drinking water or water used for
irrigation.

This work proposes solutions to challenges encountered in photovoltaic water
pumping systems, such as the issue in the number of photovoltaic modules in low
power systems, the maximum power point tracking, as well as the pump motor
control system.

The maximum power point tracking is achieved by step-up converter
controlled by PI controller. The load of the system is a single-phase induction motor
controlled by an open-loop scalar control strategy. The water pump is automated so
that it operates under conditions that ensure its proper operation.

To validate the proposed solutions, simulation tests were carried out for
different solar radiation intensities and for a variable number of PV modules
(panels).

Key words:Photovoltaic Water Pumping System, Induction Motor 1®, Maximum Power
Point Tracking, Control system, Electronic converters, Simulation.
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Parameter Value
Motor Type Single-phase Capacitor Start-Run

Voltage 220V

Frequency 50 HZ

Power 746 W

Rated Torque 5N.m

Pole Pairs 2

Main Winding Stator Resistance 4.02 Q
Main Winding Stator Inductance 8.54 mH
Main Winding Rotor Resistance 2.12Q
Main Winding Rotor Inductance 3.12 mH
Main Winding Mutual Inductance 180 mH
Auxiliary Winding Stator Resistance 5.22Q
Auxiliary Winding Stator Inductance 9.54 mH

Inertia 0.0354 Kg.m?

Friction Factor 0 Nms

Turn Ratio (aux/main) 1.18
Capacitor-Start Capacitance 150 pF

Capacitor-Start Resistance 2Q

Capacitor-Run Capacitance 21.5 uF

Capacitor-Run Resistance 18 Q

Disconnection Speed (% synchronous speed) 75 %
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