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Abstract  

  

Stand-alone micro hydro power schemes providing electricity to rural villages in 

hilly areas in Sri Lanka where the grid electricity is not available has become a viable 

and popular alternative to grid electricity. For generation of electricity, most of the 

micro hydro schemes employ induction generators converted from ordinary 

induction motors. Due to many advantages such as robustness, lower cost, less 

maintenance, readily availability, induction machines are popular over traditionally 

used synchronous machines in this application. Micro hydro power plants, which 

employ capacitor-excited (self-excited) induction machines have been considered in 

this research work. 

 

Stand-alone micro hydro schemes are often located on streams and small rivers 

where the flowing water can be diverted to the generation of power without 

constructing reservoirs or ponds. Since these plants are usually less than 50 kW in 

capacity, they require little amount of water flow for its rated power output. Even 

though the water source of the plant is capable of supplying required flow for the 

majority period of an average year, there are some extended periods of drought, 

which results in reducing the rated flow to the plant. In such situations, micro hydro 

systems have problem of maintaining its power quality in terms of voltage and 

frequency, since the control systems are designed only for rated flow conditions. 

This results in variations in supply voltage and frequency thus making difficulties to 

the consumers such as reduction of voltage at customer end, inability to use 

fluorescent and CFL lamps, difficulty in using electrical motors and other appliances 

such as TVs. 

 

In this research work, the problem was analyzed using the existing micro hydro 

controllers and discussed the suggested solution by analyzing the required level of 

control of voltage and frequency in plant output in part flow conditions. Even though 

there are expensive alternatives for voltage and frequency control in such situations, 

emphasis made to economical development of such system to suit and feasible for 



  

actual implementation in community based micro hydro schemes. The suggested 

control system was designed using power electronics and discrete electronic 

components and it was tested at partial load conditions. Further another control 

system was suggested for simultaneous voltage and frequency control in rated flow 

conditions where existing controllers have the facility of controlling either voltage or 

frequency. 

 

Finally, it was discussed to extend the improvement of power quality at customer end 

by reducing the harmonics that create by the electronic switching in the control 

systems. 
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