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This thesis is a study on characteristics of a solar cell under partial shading conditions. In this
study, current-voltage (IV) characteristics of a poly crystalline silicon solar cell, the size of 12.5 cm
x 12.5 cm, is measured under different illuminations and shading conditions. The measurements are
done using the PASAN pulse solar simulator, type SSB3 class AAA. Effects of different light
intensity and total light energy incident on a cell on internal equivalent parameters are investigated
by varying irradiances, shading factors and shading directions. Irradiances can be reduced from
1000 W/m’ to 400 W/mz, in a step of 100 Win'. Shading factors are varied by 10 to 90 percent of
cell area, in a step of 10 percent. Shadings are increased in step with percentages of shading areas.
Shadihg movements are made in the up to down direction (U-D), the down to up direction (D-U),
the left to right direction (L-R) and the right to left direction (R-L). Experiments and analyses
consist of 4 parts of current-voltage measurements of the solar cell. The first part is on effects of
shading directions. The second study is the comparisons on effects of increasing shading factors and
effects of decreasing irradiances. The third part is the measurement of dark IV characteristics. The
fdurth part analyzes the equivalent circuit parameters of a solar cell under shading conditions. From
the experimental results, it is found that the short circuit currents (Isc) under the same percentage of
shading factor but with different shading directions can deviate up to 7.06 percent. Using the basic
equivalent circuit of a solar cell, a cell under partial shading condition is similar to a cell under

decreased light intensity, with corresponding reduced value of internal current source (Iph), the

photogenerated current. In this study, we have seen that the functions of the internal resistances and
the junction voltages (V) can be much different under corresponding conditions such as 500 W/m’
with no shading condition and 1000 W/m” with 50% shading factor condition. It means that varying
of shading factors does not only affect only the equivalent photocurrent, but also affects the internal
resistance. We conclude that the basic equivalent circuit cannot explain our pxperimental results.

As a consequence, we have proposed the two - half cell model to explain a cell under partial shading

conditions.





