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ABSTRACT

The most economical way to supply electric power to the rural areas of the country is
micro hydro power. However the basic problem with these systems is their high voltage
fluctuations due to the rapid variation of loading conditions. The present voltage
regulators used in Sri Lanka has a poor voltage variation which is not suitable for modern

electronic equipments.

The basic problem with the existing systems in Sri Lanka are that they are based on
analog electronic circuits which have their limitations in implementing some complex
transfer functions which required to attain the required voltage variation. The digital
systems used in developed countries are too expensive, and economically not viable to be

used in Sri Lanka.

Here we present a micro-controller based digital voltage controller which is capable of
producing the output with the required voltage regulation and can be produced at a low
cost appropriate for Sri Lankan micro-hydro power projects. This design is based on the
low cost micro-controllers which are easily available today. The design was tested using
Matlab™ simulation software and it gives the variation of only 3.43 %, which is well

bellow the IEE recommended variation of + 6 %.
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Maximum demand

Load Factor
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Gird System

Power Plant

Peak Load

It is the greatest demand of load on the power

plant during a given period.

The ratio of average load to maximum demand

during given period.

One measure of power supply performance in
terms of how well the power supply is able to
maintain a constant voltage between no-load and

full load conditions.

The connection of several generating plants in

parallel.

Bulk Electric power is produced by special plant

The various peak demand of load over and

above the base load of the power plant
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CHAPTER 1

INTRODUCTION

1.1 Power scenario in Sri Lanka
Sri Lanka has a total installed capacity of 2500 MW with an average load factor of
about 55%. This amount mainly consists of 1,297 MW of hydropower and 1200 MW

of thermal power and 3 MW of renewable power.

Total Installed capacity = 2478 MW
Hydrom = 1237 MW
Thermal = 753 MW Energ
Wind = 3IMW
" February 2004
IPP = 485 MW
Lakdhanavi
e Emergency
a anavi "
; o 2.19% Kool Air
Wln;i 2.49% 3 0.84%, Asia Power
0.02Y )
CEB Hydro : o
40.00 Colombo Power

7.51%

Aggrekko
8.08%

Mini Hydro
0.65%

CEB Thermal
32.70%

Fig. 1.1

The total electricity demand within the country is met by the hydro & thermal power

generating plants. Ceylon Electricity Board owns more than 95% of the total



