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Abstract

Telecommunication is one of the most suffered industries due to the immaturity of grid
power distribution network in Sri Lanka. Lack of electrical grid access to rural and
remote areas cause the companies to expend high operational cost for operation of
telecommunication base stations full time on diesel generators, which causes considerable
economical disadvantage and adverse effects to the environment due to heavy emission of

green house gasses.

Hybrid energy systems using renewable energy sources like wind, solar, biomass and
micro-hydro are recognized and recently widely accepted as a viable alternative to grid
supply to provide electricity to remote areas, where grid extension is not feasible or
economical, as the new hybrid systems are becoming more economical than the
standalone renewable energy generating methods. Hybrid system has been recognized
more suitable than systems that only have one energy source for supply of electricity to
off-grid applications due to higher degree of availability, flexibility and increased
efficiency, but the design, control and optimization of the hybrid systems is very

complex.

In the present study, a procedurallapproach todesign of a wind-solar-diesel hybrid energy
system for remote telecommunication base station was attempted, by using weather

dependent solar and wind energy sources and weather independent diesel generators.

HOMER simulation tool, which is a useful software for complex hybrid energy system
component selection and sizing, was used for designing of this hybrid energy system after
establishing the validity of the software. The validation was done by comparing six
months data of an actual solar- diesel hybrid energy system with simulated results of a

system with same configuration.

Several implementations done during the past decade are proved to be viable alternatives
for full time generator operation and it was attempted to establish a procedural approach
to design a wind- solar- diesel hybrid energy system with demand side management in the

telecommunication base station environment.
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