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Prediction of the Flow Pattern Changes using FLOW-3D Model in the
Effluent Region of the Samcheonpo Thermal Power Plant (TPP)
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Abstract : A small hydro-power plant using the seawater used as the cooling (circulated) water and discharged
is under construction. The bigger size of the small hydro-power plant, the better in order to maximize the
efficiency and the electric power. The optimal size, however, should be determined in the constraints of the
channel un-disturbed range. The water level change should be checked in detail based on the hydraulic
behaviour. In this study, the FLOW3D model, three-dimensional flow model, is setup using the flow measure-
ment data in the effluent discharge channel and the flow pattern changes due to the small hydro-power plant
construction are predicted by the model. The plant construction makes the increasing of the water level, and the
water level in the upstream of the channel weir is increased 65cm from 4.32 m to 4.97 m, in the condition of the
design discharge 156 m’/s and the movable weir height of the hydro-power plant 3.8 m.

Keywords : Samcheonpo TPP, small hydro-power plant, circulated water, discharge channel, effluent discharge
region, FLOW3D
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Fig. 1. Plan view of the small-hydro power plant construction site.
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Table 1. Nominal and maximum discharges of the CWP(circulated water pump)
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Fig. 7. Computed vertical velocity profiles in the weir and bridge areas.
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Table 2. Predicted water surface elevation of the effluent discharge channel(m)
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Fig. 9. Velocity profile pattern (Discharge =104.15m’s,
m/s).

Fig. 10. Three-dimensional flow pattern plot (Q = 104.15 m3/s).

Fig. 13~14° AASIITt. T78e] AAE wae ke &
(4.0 mfs), I =) §450.0 mis, FATH), 22
B FFE(+2.0 nvs) S YERN I Qi)

5. 42 L HA

AFERHL D) A YRS FoPEEE s



346 23 - A -

3.71

velocity magnituds and vectors

( = 4.95E+00)

Fig. 14. Three-dimensional flow pattern plot (Q = 156.23 m’/s,
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Fig. 12. Three-dimensional flow pattern plot (Q=15623 m3/s).
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