
DESIGN AND CONTROL OF PHOTOVOLTAIC (PV) SYSTEMLOGO

The "KFUPM Green Campus" project is a long-term

project to develop the first green campus in the

kingdom by utilizing advanced technology,

knowledge, and tools. The work in this project

includes the objectives listed below. The technical

specifications of all devices are examined and the

experimental setup is built. Finally, . The performance

of the integrated system is tested. Finally, the results

are analyzed and reported.
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The specific objective of this project is to:

 Design and implement an integration control

scheme for a photovoltaic (PV) generation

system.

In addition to the following sub-objectives :

 To design and implement a Maximum Power

Point Tracker (MPPT) using Perturb and Observe

method.

 To design a boost converter that is used in the

PV system.

 To design a PWM circuit to control the DC/AC

inverter.

 To design a three phase LC filter.

SOLAR PANELS, BOOST & MPPT

INVERTER  & PWM 

Two solar panels have been used with rated power

100 W each and connected in series and powered by

halogen lamps instead of the sun. Then, it has been

connected to the MPPT controller to provide duty

cycle (pulse) that controls the boost converter which

boost a low DC voltage to a desired high DC voltage. RESULTS & DISCUSSION 

Figure 1: The PV System Schematic Representation

Figure 2: PV Panels and Halogen Lamps Setup

Figure 3: Testing of Inverter, PWM  and Filter 

Figure 5: System Final Output Before & After Filter

LC-THREE PHASE FILTER

Figure 4: Three Phase LC Δ-connected Low Pass Filter

The inverter box is driven by six PWM signals to

control the switching of the inverter. The input of the

inverter is the DC output voltage of the boost

converter. The output of the inverter is a sine full of

harmonics. Then, it goes into a three phase LC filter.

At the beginning of the design process the output of the

inverter has been observed and based on nature of the

sine full of harmonics output signal the order of the filter

is set to be a 4th order Butterworth low pass filter with Δ-

connection.
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