A STUDY OF ALTERNATIVE ENERGY OPTIONS TO
MINIMISE HOME LOAD IN COAL POWER PLANTS

N.S. Walpita

(118361E)

I-l\.avl\.a\.a Vi 1vilwvwiul Vi I—Ilulll\.t\.tl Illu

Department of Mechanical Engineering

University of Moratuwa
Sri Lanka

May 2015



A STUDY OF ALTERNATIVE ENERGY OPTIONS TO
MINIMISE HOME LOAD IN COAL POWER PLANTS

Nisal Saminda Walpita

(118361E)

7N

Dissertation submitted in 1e requirements for the degree Master

PO LG Tunnnnnciit v u

of Engineering

Department of Mechanical Engineering

University of Moratuwa
Sri Lanka

May 2015



DECLARATION

I declare that this is my own work and this thesis/dissertation 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/dissertation, 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).

Signatu = ate:

TN

The ab(.lvu VALITUIUQALO 11A0 VA 110U VUL I COCQI VI 1TUL UI0 1VIAQOWI O ool \.ation under my

supervision.

Signature of the Supervisor Date



ACKNOWLEDGEMENTS

During this project, | had to put huge effort to touch the end. Some moments my
feeling came closer to relinquish project due to busyness of my office duties. It will
be an impossible attempt if there was not a grate support from many of individuals

and organisations. | would like to grant my frank thanks to all of them,

Department of Mechanical Engineering, University of Moratuwa is especially
appreciated regarding giving this opportunity to start Master of Engineering course.
300MW Norochcholai coal power plant and 600MW Norochcholai coal power
project (Phase-11), Ceylon Electricity Board are reminded in deep heart regarding the

providing assistances to conduct this research study.

Also | would like to grant my special gratitude to Dr. (Mrs.) M. M. I. D. Manthilake
person who supervised and guided me. Furthermore | would like to express my
thanks to Dr. Himan Punchihewa, M.Eng course coordinator of Energy Technology
who gave gespectable guides.to_complete. this_thesis; | would like to take this
opportunity@(éxtend mysihesre thanks-to all Bngineersin,GEB project staff and all

nonacademiCjé_taff iniviechdnicalenginegting department in University of Moratuwa.

I would also like to acknowledge with much appreciation the support and continuous
encouragement and patience given by my family members during the period. My
thanks and appreciations also go to my colleagues of M.Eng course 11th intake and
people who have willingly helped me out with their abilities.



ABSTRACT

Coal fired power plants are one of the main contributors in power generation in the
world and it is nearly 40% of global power generation. When considering power
generation in Sri Lanka, Puttalam Coal Power Plant is the largest and one and only
coal fired power plant. Presently 900 MW is produced by three units of this power
plant.

Coal fired power plants consume a considerable amount of energy as the home load.
For example, many auxiliary systems such as pumping, cooling, coal handling,
compressed air, HVAC and lighting. In the coal fired power plants in Sri Lanka, they
account for 90 MW, which results in the supply of only 810 MW to the grid out of
the produced 900 MW. The majority of auxiliary systems consist of electric motors
as prime movers for pumps, compressors, conveyor belts and coal mills. The
electricity generator is coupled with a steam turbine that uses the generated steam in
the boilers. This system needs prime movers and that consumes the most amount of
electricity, which is generated.

By reducing.dl me, load. in fficient and a strategic man the power plant
efficiency 6@ be increased and-more powerean be supplied » grid. However,
the imy nm[a 10 theselchanges-foi as already been
constru . It attempt, it is

worthwhile to explore the possibility to implement changes in the existing coal
power plants. It could potentially yield positive results and incur savings.

This study has looked into ways to minimise the home load and propose alternative
renewable energy options for the coal power plants. The research goes on to develop
a method to recommend alternative energy options to address the home load needs of
coal power plants. In order to evaluate this method, it has been applied to the
Norochcholai power plant and to recommend the most suitable energy option to
account for the home load. The results suggest that the developed method provides
guidance to practitioners to decide the energy efficiency and renewable energy
options to address the home load of coal fired power plants. It is suggested to further
develop this method as a computer based software program in the future.
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