DESIGN OF AN OPTIMUM POWER SOLUTION
FOR TELECOM BASE STATION SITES

Gayathri Maheshika Amarakoon

(128851P)

Degree of Master of Science In Electrical Engineering.

Department of Electrical Engineering

University of Moratuwa
Sri Lanka

May 2016



DESIGN OF AN OPTIMUM POWER SOLUTION
FOR TELECOM BASE STATION SITES

Gayathri Maheshika Amarakoon

(128851P)

Thesis/Dissertation submitted in partial fulfillment of the requirements for the degree Master

of Science in Electrical Engineering.

Department of Electrical Engineering

University of Moratuwa
Sri Lanka

May 2016



DECLARATION

| declare that this is my own work and this thesis does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other University or institute of higher learning and to the best of my knowledge and
belief, it does not contain any material previously published or written by another

person except where the acknowledgement is made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis, in whole or in part in print, electronic or other medium. |
retain the right to use this content in whole or part in future works (such as articles or
books).

Signature: Date:

Gayathri M. Amarakoon

The above candidate has carried out research for the Masters thesis under my

supervision.

Signature of the supervisor: Date:

Dr. Asanka S. Rodrigo



ABSTRACT

The amount of power required to operate the telecom network is getting much higher
depending on the size of the system deployed at the base stations. This may exceed a
couple of kilowatts, occurring a high electrical and diesel cost. Considering the high
operational and environmental cost of diesel generators and back-up batteries, major
issues of power supplies such as cost effectiveness, energy efficiency etc. need to be
addressed in optimum manner. This report is a comprehensive effort to identify the
optimum way of providing grid power and the backup power for the telecom base
stations. A user simulation model is proposed which result in the optimum power
integration model with the best combination of battery backup, solar PV and diesel
generator, that determines the optimal capital and operational cost for an on-grid site
to give load, type and environmental factors. The techno economical feasibility is
done for 6 nos of configurations and yields detailed graphical dashboard which
enables the user to correlate the state of load, the power source combination and their

conditions.
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