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ABSTRACT

This thesis is concerned with the study of a mathematical model and implementation of a
16 watt solar cell simulator based on a simijle analog circuit for amplifying the electrical
characteristics of a small solar cell acting as a large solar cell module. The characteristic of the
solar cell simulator is similar to that of a practical solar cell when working under actual
surroundings such as an insoiation change. In this thesis, the analysis and design of the proposed
circuit as well as simulation of the simulator operation using OrCAD 9.1 software package are
given. Experimental results of performance testing are compared with the simulation. These

results confirm the correctness of the proposed system.
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Without ilumination, a solar cell
has the same electrical
' characleristics as a large diode
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Light

current
When light shines on the cell,
the IV curve shifts as the cell
' begins to generale power.
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The greater the light Intensity,
=" the greater the amount of
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current

Since the cell is generating
power the convention is to
' invert the current axs.

(3)
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Abstract

This paper describes a mathematical model of Photovoltaic (PV) cells for accurate PV source
simulation. The objective is to study electrical characteristics of nonlincar PV model applied to a
simulation system using PV as a powcr squrce. Voltage and current characteristics of the proposed PV
source depend on insolation and temperature level variations similar to realistic PV cells. In this papcf the
simulation using MATLAB/SIMULINK is given based on manufacture data. The mathematical model of
voltage and current characteristics is derived from ponlincar equations. Simulation results show maximum
power paint. In addition, a comparison between simulation and testing results from manufacturer under

various operating conditions is given.
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