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Summary:

The thesis studies the effect of the electric fields resulted from over-head transmission lines on
the photovoltaic cells. The thesis research comprises modeling of Photovoltaic using finite
element method on COMSOL Multiphysics software. The effect of light wave and electric field
waves has been introduced to the model to study their effect on Photovoltaic model. The study
is built on comparing the electrical performance parameters of the Photovoltaic module like
voltage, current and power-voltage curve in the existences and absence of the transmission line
fields. The study has been supported with practical measurements for photovoltaic module placed
under the transmission line subjected to electric field of 2.1 k\V/m, also laboratory verification
carried out on higher values of electric field and using high voltage AC up to 25 kV to generate
electric field up to 21.55 kV/m in the experimental case. The study shows that the performance
of the photovoltaic module is not affected by the fields under the transmission lines which opens
the door for further studies leading to better use of lands under their right of way.
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Abstract

The Electromagnetic Fields and Electromagnetic Compatibility (EMC) are key
sciences; they are used to ensure the proper performance of the electrical and electronic
devices. These sciences should be utilized to study the effect of the equipment on each
other and expect the performance when parameters change.

Many unplanned performances for electric equipment has been noticed, especially
due to the effect of the electric fields surrounding the transmission line. There is a need
to know about the performance of many devices when subjected to abnormal conditions
especially electric fields.

The selected device to be tested is the photovoltaic module (PV). The analysis
needed to be done is to study the change in performance that may result if the module is
placed nearby a transmission line.

Many studies have been done to numerically calculate the electric fields nearby
transmission lines, also many studies have been made to model the PV cells to calculate
its performance parameters. The most common studies simulated the PV cells using finite
element method.

This research uses a simulation using finite element package. A blending of two
physics in COMSOL® Software has been done to simulate such environment, which are
the “Electromagnetic Waves” and the “Semiconductors”.

The study has been supported with practical measurements for photovoltaic module
placed under the transmission line subjected to electric field of 2.1 k\V//m, also laboratory
verification carried out on higher values of electric field and using high voltage AC up
to 25 kV to generate electric field up to 21.55 kV/m in the experimental case.

The main results obtained shows that there is no change noticed in the performance
of the PV cell, which opens the door for better utilizing the huge areas under the
transmission lines in PV farming.
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