Chapter 2
Solar Energy

Abstract Solar energy mainly depends on insolation intensity and duration of
sunlight hours. Both of this varies with location. That is why if suitable location can
be identified, optimal utilization of the resources is possible. Solar energy is a
popular alternative and renewable form of energy source which can easily be
converted to utilizable forms of energy. Although conversion efficiency and cost is
not conducive enough to designate this form of energy to substitute the conven-
tional energy sources. But depending on location cost can be reduced and amount
of energy can be increased.
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The solar energy is deemed to be one of the most favourable alternative forms of
energy which can replace the conventional energy sources.

The strength, weakness, opportunity and threat or SWAT analysis of solar
energy is detailed in Fig. 2.1.

It seems that the major problem of electricity production from solar energy is the
availability of sunlight. The amount of electricity that can be produced depends on
duration and amount of available sun light. Both of which are location dependent.

Again, the availability of un-shaded area is also an important factor. More the
area more panels can be installed to convert solar energy to electricity. The
non-shaded area also varies with location.

The cost of installation and maintenance also changes with locations. Another
important factor which changes with location is distance from grid or consumers.
The wind speed and humidity increases the maintenance requirement of solar
panels which are also varies with locations.

That is why it can be seen that most of the factors which influences the efficiency
of solar energy production changes with location. The selection of location thus
becomes extremely important in the success of a solar power plant.
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Fig. 2.1 Figure showing the
SWAT analysis of solar
energy

2.1 Problems

The previous studies of selection of suitable location for installation of solar power
plant are given in Table 2.1.

Although the studies used various tools and techniques to identify optimal
location for solar power production, most of the studies have a common disad-
vantage. It does not selected the factors which influence the selection by using an
objective method. Also the selection of factors is based on expert suggestion or
views from the stakeholders or experience of the engineers. In most of the cases
involving manual interpretations introduce bias and decision changes with decision
makers.

The application of both Multi Criteria Decision Making (MCDM) and
Artificial Neural Network (ANN) is omnipresent in this type of studies.
Although MCDM is used to select location for solar power plant but Group
Method of Data Handling, a new variant of ANN, has never been applied in this
aspect.



Problems

2.1
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