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ABSTRACT

This study is aimed to construct a marine small hydro power plant using discharge water of fish farm in Jeju Haengwon-ri.
The difference of design methods between marine small hydro power plant and land small hydro power plant is to consider
the tides. Moreover, ground condition should be examined because gushout sea water comes out from the ground at high tide
in Jeju as the ground of Jeju beach consists of basalt stone. From the field test of the turbine generator after construction of

the power plant, output power and efficiency of the turbine generator shows good conformance to the required conditions.
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Fig. 1 Aerial view of marine small hydro power plant and fish
farm in Jeju Haengwon-ri

Fig. 2 Water tank of fish farm using sea water

Fig. 3 Discharge reservoir of fish farm before constructing
marine small hydro power plant
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Fig. 4 Typical sea water tidal levels at Jeju Haengwon-ri by
KHOA (2004 ~2007)
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Fig. 5 Marine small hydro power plant and sea water level
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Fig. 6 Schematic view of marine small hydro power plant in Jeju
Haengwon-i
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Fig. 7 Test tubular turbine of marine small hydro
power plant
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Table 1: Specifications of test hydro turbine

Type Horizontal axis
tubular
Rated output power (kW] 35
Effective head [m] 2.0
Flow rate [m3/s] 2.5
Rotational speed [min-1] 200
Turbine center location [EL.m] EL. -3474
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(b) Arrangement of concrete foundation

(f) Installation of turbine base concrete

(h) Completion of hydro power plant

(d) View of installed concrete base

Fig. 8 Construction process of marine small hydro power plant at Jeju Haengwon-ri
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Fig. 9 Efficiency curve of test turbines No. 1 & 2 by output power
variation at the corrected effective head of 2.0m
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Table 2 Resultant averaged efficiency at the rated output power

Corrected Efficiency of turbine | Efficiency of turbine
head (m) No. 1 at rated No. 2 at rated
output power(%) output power(%).
2.0 7953 79.83
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