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ABSTRACT

Micro-hydropower plant has played an important role on electrification in
rural areas of Lao PDR, where there has been normally lacked of basic infrastructures
including an electricity supply. At present, the government of Laos has planned to
increase the electrification rate for the whole country to 90% by 2020. While the
electricity network was expanded to raise the electrification rate, the roles of
mini/micro- hydropower plants have been decreased

The objective of this study is to demonstrate the technical viability and
economic feasibility of rehabilitation and an improvement for three existing micro
hydropower plants in Luang Prabang province of Lao PDR. The hydropower
technical approach and the economic key indicators such as Net Present Value (NPV),
Benefit-Cost ratio (B/C) and Internal Rate of Return (IRR) are used to evaluate the
viability of these projects.

The improvement case of Nam Mong micro-hydropower plant (70kW) has
started its operation in the year 2000 with an isolated grid system. Since
commissioning, the electricity demand has been approximately 121,620 kWh/year or
65% of real energy generation of 185,909 kWh/year. The aim of this study is to

improve the energy generation. The synchronous system which is Semi-Auto control
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system was planned to setup for connecting the 22 kVV Nam Mong grid to the grid of
Electricite’ Du Laos (EDL), using the energy surplus of 64,086 kWh/year. Results of
study based on an import tariff from PEA form Thailand of 0.0563 US$/kWh and
Discount rate at 10%, it was found that the project was technically feasible and
economically acceptable by the economic key indicators, i.e. NPV, B/C, IRR and Unit
Energy Cost, was 17,901 US$, 2.40, 33%, and 0.0235 US$/kWh respectively
Therefore, the synchronous system with Semi-Auto control system is necessary for
the Nam Mong MHP

The development case of New Nam Dong MHP was as a conceptual design
and was planned to setup at the tailrace by using average water outflow rate of the
existing Nam Dong small hydropower plant at 0.88 m%/s. It was found that the project
was technical sound and propeller turbine was used with an installed capacity of 100
kW, the energy production potential was 575,769 kWh/year, and the project was
economically feasible due to NPV at 27,700 US$, B/C at 1.12 and IRR at 12%.

The rehabilitation case of existing Nam Pha micro-hydropower plant (18
kW) which was built in 1998 is an isolated grid system. The project has been now
completely disabled with poor plant facilities since 2005. The study concept of
rehabilitation was used by modification of plant facilities. The results of this study, it
was not technically sound because of its very low head (less than 5 m) and the water
flow rate was only 0.58 m®s. Moreover, the project was not economically accepted
where NPV at (154,552) US$ was lower than zero and also B/C at 0.19 was lower
than 1.0 due to a very low potential energy production of 78,840 kWh/year compared
to a very high cost of rehabilitation of the project of 161,781 US$ and the operation
and maintenance cost was 2,555 US$/year. Therefore, the concept of rehabilitation in

term of the modifying its plant structures are not suitable for this project



