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Abstract

Samut Prakan is one of the provinces in
Thailand with high electricity consumption. In
2016, shrimp production in this province
accounted for 5.47% of the national output, with a
total value of 4.707 billion baht. However, shrimp
farmers in Samut Prakan face high energy costs,
which represent approximately 15-20% of the
total production cost. The majority of this cost
results from the use of aeration systems, which
are activated when dissolved oxygen levels in the
water are relatively low.

This research aims to explore the
potential of using clean energy from solar power
to replace conventional electricity in order to
reduce costs for shrimp farming communities in
Bang Phli District, Samut Prakan Province. The
study includes an analysis of the payback period
of a solar power generation project, involving the
installation of solar panels on shrimp farms and
an assessment of the resulting changes in energy
expenses. The findings reveal that the installation
of a solar cell system leads to a positive Net
Present Value (NPV), indicating that the project is
profitable due to reduced energy costs. The
payback period ranges from 6.9 to 7.4 years.
Therefore, it can be concluded that the solar-
powered aeration system is a worthwhile

investment for the shrimp farming industry in the

community.

Engineering Journal of Siam University

Page 51

A sensitivity analysis was conducted by
increasing the installation cost of solar panels by
10% and 20%. The results showed profits of
14,668 baht and 6,463 baht, respectively.
Although the NPV decreases significantly with a
20% cost increase, the investment remains
profitable, with payback periods of 7.6 and 8.3
years, respectively.

Another  sensitivity  analysis  was
performed by increasing electricity rates both
before and after installation by 5% and 10%.
Under these scenarios, the NPVs were 28,124
bahtand 33,375 baht, respectively. This indicates
that the investment becomes more profitable as
electricity prices rise, with shortened payback

periods of 6.65 and 6.36 years, respectively.

Keywords: Feasibility study, Solar Cell System,

Shrimp Farming
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