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ABSTRACT 018 0 5 2

Small hydro power plants play an important roles on rural electrification in rural
area of Lao PDR. This study aims to develop the test procedure for determining small hydro
power plant efficiency, head losses and power losses from piping system, water tailrace and
hydro turbine and generator. Namdong power plant (Pelton turbine) and NamKo power plant
(Francis turbine) were selected as case studies in this research. ,

Tt was found that Namdong power plant had the highest efficiency 76% at the needle
opening of 60 — 70%. The plant efficiency at rated power output (100% needle opening) was
75%. The turbine loss is the highest loss among other losses. The turbine power loss were
14 - 15%, penstock loss were 3 - 4%, nozzle loss were 5 %, runner loss were 2%, of hydraulic
power input. For Namko hydro power Plant, it was found that the highest efficiency was
60 - 65% at 80% guide vane opening pdsition. The turbine loss is the highest loss among
other losses. The turbine power loss were 28 - 36%, penstock loss were 10 - 12%, tailrace loss
were 1% of hydraulic power input.

The optimum sizes of penstock and tailrace which minimize the total net present
value of investment and energy loss, were also analyzed in this study. It was found that the
optimum diameter of penstock of Namdong power plant is 0.7 m and the velocity of water in
penstock is 2.63 m/s. For Namko power plant the optimum diameter of penstock is 1.2 m and
the velocity of water in penstock is 4.8 m/s. For the optimum width of tailrace of Namko
power plant, it was found that the optimum width is 12 m which is different with the existing
tailrace (3m) at the power plant. At the optimum width of tailrace, the water velocity is 0.95

m/s, which is high enough to prevent sedimentation and vegetation at the tailrace.





