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Advance Control System

for Small Hydro Power Project

Abstract

Small hydro power projects play a significant role in renewable energy sector
in Sri Lanka. Among different categories, community based and estate based
hydro projects use electric load control technology since it can be locally
manufactured, easily adopted in to old existing hydro plants and the low cost.
However, power electronic control technology reduces the lifetime of the controller
itself and the other components of the system; therefore it is not an efficient and
viable technology in the present context. Most of the estate based hydro projects
have been abandoned due to endless failures of the controller and damages to
appliances. The maintenance cost for community based hydro power projects are
very high and the fact that it surpasses the monthly income of the community. As a
result this has led to unbearable expenditure on electricity as they have no other
alternative solution. Ultimately, beneficiaries would expect electricity from the
national grid while abandoning low cost and environment friendly energy resources
and lose mutual understanding among the beneficiaries.

The controller determines the excess of generated power at a rate of hundred times
per second and adjusts the ballast load capacity accordingly by electronically
switching. Currently available controllers change the ballast load capacity by
changing the triggering point from 0° to 180° in each half cycle of the wave and
then calling the “Phase Angle Controller”. This leads to noise generation, AC
wave form distortion and very high Di/Dt when switching at the peak area of the AC
wave. By introducing a multiple number of electric loads and switching logically
selected loads at zero crossing point of AC waves, these bad effects can be
avoided as it generates a pure sinusoidal wave. This paper reviews the
theoretical analysis and field level experiences of several successful projects related
to the technology of “Multiple Loads, Zero Crossing Point Firing” hydro power
controller.
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Figure 3: Electric load controlling process
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Power transistor

Figure 5: Transistor switching
signal and output wave form
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Fig. 6 - Binary Weighted load controller (source [4])
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Mark- Space controller
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Figure 10: Wave form of Mark- space controller (Source [1])
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Load variation sensing
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