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Abstract

Increasing the proportion of electricity generation from renewable energy and fully developing the
potential of alternative energy in each region are part of Thailand’s Power Development Plan that aims to
strengthen the security of the nation’s electricity system by diversifying the sources of fuel for electricity
generation. Krabi has been one of Thailand’s major provinces for oil palm and rubber plantations that could be
a large source of biomass and biogas for electricity generation. Its location in the south of Thailand also has high
potential for solar and wind energy. Krabi is therefore chosen as a model province for the study of the potential
of electricity generation from the four renewable sources. This research looks at three aspects, i.e., the
quantitative availability of renewable energy sources, the economic viability, and the opinion of electricity users
in the region on the prospect of using renewable energy for electricity generation.

The quantitative analysis finds that if oil palm fully enters all the palm oil factories in Krabi, the
province would have the potential to produce 45 MW of electricity, which however accounts for only half of
the electricity demand in Krabi (95 MW). In reality, the current situation shows the decrease in the productivity
of palm fruits per area, and none of the palm oil producers could operate at full capacity; the potential of
electricity generation from this palm oil industrial part is even lower, accounting for only 16 MW for biomass
and 6 MW for biogas, respectively. Other sources with the potential to increase the power generation
capacity are oil palm trunks and fronds, and rubber tree roots. These biomass sources could lead to additional
electricity potential of approximately 80 MW. Including the potential from all of the possible biomass sources, it
is possible to sustain the electricity demand in Krabi (95 MW on average) but not yet sufficient for the peak
demand. However, oil palm trunks and fronds, and the rubber tree roots have not practically been used for
such purpose due to the economic infeasibility. As for the natural energy sources, the daily average intensity of
solar power Krabi receives is 4.9 kWh/mz, meaning that an area of 15.6 rai is required to convert sunlight into 1
MW of power, yielding a potential capacity of 14.6 MW (only solar rooftop is considered due to the recent
government's policy). In terms of wind energy, the average wind speed on Lanta island is 5-6 m/s, which is
relatively low and highly variable depending on the seasonal monsoons. Therefore, wind is considered not a
reliable source of energy for Krabi.

The economic viability study is based on several quantitative tools, i.e., internal rate of return (IRR), net
present value (NPV), benefit cost ratio (BCR), and levelized cost of electricity (LCOE). The results show that, at
the same generation power, biogas has the lowest cost at 2.82 baht/kwWh. This is followed by palm bunch
biomass (3.44 baht/kwWh), palm frond biomass (5.27 baht/kWh), and wind energy (6.74 baht/kWh). All of the
costs, except that of wind energy, are below the Feed-in Tariff (FiT). However, the government has decided to
stop the purchase of electricity from renewable sources by FiT, except for the case where the power producers
could manage to sell it at the same price to that purchased from EGAT (2.44 baht/kWh). Accordingly, we include
here sensitivity analyses to find which of those renewable sources would have such economic potential. The
results show that only biogas power generation with a capacity of 2 MW or more is feasible.

Different economic assessment was carried out particularly for solar power where the revenue was
considered in terms of electricity saving instead of selling. The installation of rooftop solar cells to produce
electricity is currently cost effective. For 10 kW production capacity, the breakeven point is achieved when
installation cost is no more than 68.57 baht/W. Electricity saving from the installation of rooftop solar cells at
the capacity of 250 and 1000 kW with current investment cost is economically viable with internal rate of return

(IRR) of more than 10%.



Up to this point, it can be concluded that quantitatively, Krabi has the potential to produce 140 MW
of electrical power from renewable energy, which is sufficient for the electricity demand in Krabi. However,
considering the economics, more than half of these 140 MW, which is from the palm trunks and fronds, is not
worth investing. This leaves only a fraction of palm bunch/palm fiber, biogas and solar (rooftop) dependable
energy sources, accounting for approximately 60 MW, or 63% of electricity demand in Krabi. It is noted that such
number of potential capacity is only attained in the case when all palm oil mill factories are operated with full
capacity. In fact, palm yields are seasonal. For instance, using the actual numbers of palm fruits entering the
factories in 2016, the potential power generating capacity would account for only 22 - 44 MW.

The opinion survey of Krabi people on the electricity generation from renewable energy is also an
important point that reflects the practical suitability based on the acceptance by local communities. The survey
finds that the sample group has good understanding and most positive attitude towards solar energy, followed
by wind energy, biomass, and biogas. However, approximately 50% of the sample group are not willing to pay
more for electricity cost to increase the proportion of power generation from renewable energy, and
approximately 30% are willing to pay 10-100 baht more per month.

[t can be concluded from this research that Krabi has quantitatively sufficient renewable energy
sources when compared to the provincial demand. Although their costs (except wind energy) are lower than the
FiT rate, none of them could be sold economically at the same price of power produced by EGAT, except for
the biogas case. Local people support the electricity generation from renewable sources, but this is still
restricted in part by the effect on the electricity cost. Nevertheless, electricity generation is a large national
infrastructure, and there are many other factors as well as complicated relations with other parts. These can be

the subject of future study.
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