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ABSTRACT

Renewable energy is currently favorable and inspired by government in the
variety of mechanisms and support policies. Corresponding, both of state and
industrial have continuously been encouraged in order to produce the electricity from
renewable energy. The study firstly began with a survey on the possible installation
area of micro-hydro turbine at the cooling system drainage tube. It was found that
only 5 locations have potential while each location has different characteristics
particularly. After consideration, it was found that the outlet from the cooling system
at floor B3 is the suitable location. All locations are then calculated in order to search
for optimal size and generation capacity by decision made from engineering data and
experience in installation micro hydro power plant. In conclusion, the optimal turbine
and generator size are then obtained. It indicated that the small size (S) or the capacity
of less than 20 Kilowatt is suitable for this study especially on Tubular and Bulb type
installation. The advantages are small area requirement, less equipment requisition,
and simplificative installation. In part of water turbine and generator, the propeller
turbine is suitable for low head water level while induction generator is an appropriate
choice in order to transform mechanical energy to electrical energy. To confirm the
optimal turbine and generator size by engineering data, Delphi technique was used
with the opinion of 19 experts; including 7 electrical, 6 mechanical, 2 construction
and installation micro-hydro generator, and 4 hydro power plant operation persons.
The optimal turbine and generator size are consistent on 2 methods. After that shall be
provide equipment before installation. In installation stage, the drain tube of water
cooling system is replaced by a new tube welded with the micro-hydro generation.
The electrical parts composing of control equipment, protection part, and electrical
cables are then completely fulfilled. To verify the system, the micro-hydro power
generation has been test. It is indicated that the system can deliver electrical power
produced by 10 Kilowatt as much as calculation in design stage. Finally, the system is
evaluated by economic analysis with various tools such as net present value (NPV),
benefit-to-cost ratio (B/C ratio), internal rate of return (IRR), and payback period
(PB). Furthermore, the sensitivity analysis is conducted in order to search for
parameters influencing on the project income. In case of plant factor of 40%,



electricity rate of 2.3774 Baht/KWh, generation produced 10 KW, discount rate of
12%, and project life cycle of 25 years, it is found that the B/C ratio is 1.303 while
NPV is 152,019 Baht. Moreover, PB is 7.817 years and IRR is 18.16%. For the
sensitivity analysis, it is indicated that the electricity rate is sensitive to plant factor. In
case of the rate is 2.9942 Baht, the project is attractive to invest when plant factor is
of 30% while plant factor is more than 40% of which suitable for electricity rate is
equal to or less than 2.3774 Baht. In spite of the application of micro-hydro power
generation on water cooling system obtaining, this research is a part of respect to
promotion of renewable energy of the government. Moreover, it is a solution in order
to mitigate energy consumption and diminish the import of fossil fuel of country as
well.



