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Attempt to regencrate the technology of small-scale-hydropower in Japan:
Transterred technology from Nepal

MARFZ - BWAREZ BT ¥ %
TAKAGI Mina. FUJIMOTO Tokihiko, SHIMATANI Yukihiro

Abstract

Small scale hydropower (=SSHP) is onc of the generation method suitable for natural environment.
In Japan. this method has its long history in linking hydropower with community devclopment. How-
ever, after Second World War, the main energy resourcc was shifted from water to coal, oil, and nuclear
energy. This has resulted in declining technical experuise of small hydropower and waterwheel makers
throughout Japan. In this study. the main focus is on the appropriate technology of small scale hydro-
power. Facilities of'small hydro power generation differ in each area. Thus it is necessary to re-construct
the technology suit for each area.

For this attempt we tocused on the Pclton wheel technology of Nepal. The information of this
method was founded in the manual book: “The Micro-Ilydro Pelton Turbine Manual™ which is freely ac-
cessible, and that summarizes the know-how of process of the small hydro technology transferred from
United Kingdom to Nepal.

I'rom this, wc could leamn the fundamental structure of Pelton turbine and the technology of de-
signing turbines in various sizes. We, then, decided to design a system by using 31)-CAD and made our
Pelton buckets using with 3D printer. We compared the power generation capacity of our waterwheel
with one purchased from New Zealand to investigate its cHectiveness and etficiency. Results of our ex-
periment shows that the power generation curves for cach turbine are approximately cqual. The power
increases continuously with increase of the flow rate. The maximum power generated by each turbine is
approximately the same. This means it is possible to design the Pelton bucket that has equal power gen-
cration efficiency compare to a purchased bucket.

To confirm our study, we installed scaled-up and re-designed version of our Pelton turbinc made by
local maker to Shiraito fall in Fukuoka and succeeded to regenerate the Pelton turbine technology at low

cost and in ashort time.
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