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OBJECTIVES

To present a three-phase double-stage photovoltaic water pumping
system based on three levels Neutral Point Clamped inverter.

To use the Sliding Mode controller instead the classical Proportional–
Integral controller



4

METHODOLOGY

Global diagram of the studied system

Control diagram of the studied system
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METHODOLOGY
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METHODOLOGY

Three-level NPC inverter circuit

Three-level space vector diagram
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RESULTS

Variations of solar irradicance and temperature Output voltage of the NPC inverter and its spectral analysis
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RESULTS

Power generated by photovoltaic panels

DC bus voltage

Rotation speed of the pump and its reference

Flow of water pumped
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CONCLUSIONS 

 The proposed control scheme features several advantages such as the generation of high-quality
voltage, the capacity to operate at a lower switching frequency than a two-level.

 The proposed Sliding Mode Control of our system showed its effectiveness and robustness
against variations in parameters influencing PV systems.

 The inverter can be easily expanded by increasing the levels. Thus, number of the output levels
is increased and the inverter generates higher-quality output voltage.

 The proposed system produces less dv/dt stresses imposed on the switching devices and
generates fewer harmonic in voltage and current.
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