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PLAN



Rural electrification project using a 100% renewable energy hybrid system
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Demonstrator of a hybrid production system combining a P66 tidal turbine 
and a photovoltaic field, the Rural Electrification project by Hydrolienne
Guinard Energies (ERHYGE):
•has benefited 50 households, 
•5 businesses 
•and all public services including the school Municipality of the 
locality of Amboarakely in Ambatolaona

INTRODUCTION
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Delimitation of the study area

Ambatolaona, Manjakandriana, Analamanga (Antananarivo-Madagasacar)

River

Tidal power

Inflow

Outflow
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During the months April – October : 
the tidal turbine is operational

PROBLEMATIC
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During the months November – March 
(the rainy season ) :
•The flow of the stream flowing into the 
canal is reduced
• The tidal turbine: immobile and   Not 
exploited
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The bottom of the survey zone on a Google

STUDY BY BASEMENT
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The imported DEM from the internet (srtm 30m of resolution) 
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The breaklines
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The region-points
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The quality mesh 
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The height-interpolated mesh



Basement
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Problem: Basement is blocked and closed????
Unfortunately, we cannot display the résultasts
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Proposition to solve the problem: we have observed an area that constitutes a basin 
fed by the movement of inclined fluids





•On zone L1, Inclined plane: the direction, the slope and the roughness of the bed are 
invariable,
•On the zone L2, when the fluid is close to the stoppage of the angle : the movement 
is rapidly varied, a hydraulic jump or a sudden fall, 
•On the zone L3, the movement is uniform: the parameters which characterize the flow 
remain invariable, therefore the flow is almost uniform.

SOLUTION PROPOSED
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Swirl curves in the basin: characteristic quantities (hn1, hc, hn2)
The hydraulic head at the sill is:

No losses in the channel, so the hydraulic head H is conserved

Polynomial equation of degree 3, after numerical resolution, 
one of the three converges to ha=1.50001 m, then ha H
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The loads hn1, hn2, hc and the difference (hn1-hn2) as a function of Iav,
Note: the intersection hc of and the difference (hn1-hn2): Iav =45%
This is the optimum angle for smooth flow downstream and upstream in the basin
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The BASEchain module is based on the Saint Venant Equations (SVE) 
for unsteady one dimensional flow
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•The continuity equation:

•The momentum equation:

Figure : Discrete Representation of the Topography 
within BASEchain (BASEMENT System Manuals)

Study by BASEchain: the basin proposed considered by a survey 1D  
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Zone 3 : setting up of the 
tidal power

•The studies that we did are not complete, don't succeed to the final results of 
the Basement. Therefore we continue them and we need the collaborations; 
•It is therefore essential that the site of installation of tidal is chosen well to get a 
better output all along the year and very weak in maintenance, of natural basin 
(renewable Energy) or constructs in concrete with an angle of slant iav  45% 
upstream and that has an uniform out-flow downstream to immerse the tidal.

CONCLUSION

•The flow in zone 2 presents turbulence and the closer the flow approaches the 
edge of the basin, the velocities are reduced but the turbulence still exists.
•The field lines in zone 3 are uniform, better performance for the turbine.
•To optimize the tidal turbine installation, zone 3 is chosen for flow speeds of 
water at least 2 m/s.
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