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ABSTRACT

Basically, Malaysia energy production has been always generated from crude oil
and natural gas. Currently, Malaysia has 13GW of electrical generation capacity.
According to Malaysia Suruhanjaya Tenaga, as of July 2007, a total of 19,023 MW
power generation capacity connected to the Malaysian National Grid, with a maximum
demand(MD) of 13,340 MW. Total electricity generation for 2007 is 108,539 GW-h with
a total consumption of 97,113 GW-h or 3,570 kW-h per capita. In 2007 also, the
Malaysia consumes about 514 thousand barrels (23.6 million tonnes) of oil daily against a
production of 755 thousand barrels (34.2 million tonnes) per day. Research shows that
Malaysia only has 33 years of natural gas reserves, and 19 years of oil reserves. As
Malaysia are moving towards further growth and development, the demand for energy is
increasing every day and then. With that kind of scenario, Malaysian government is
looking for other alternative measures as to mitigate the matter and hereby this renewable
energy sources surface out and comes into the big picture. For the time being, 16% of
Malaysian electricity generation is hydroelectric, the remaining 84% being thermal. The
solar generating system is soon to follow and catch up with the latest technology in

hands.


http://en.wikipedia.org/wiki/National_Grid,_Malaysia
http://en.wikipedia.org/wiki/Kilowatt_hour
http://en.wikipedia.org/wiki/Per_capita
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ABSTRAK

Secara dasarnya, pengeluaran tenaga Malaysia telah sentiasa dihasilkan daripada
minyak mentah dan gas asli. Pada masa ini, Malaysia mempunyai 13GW Kkapasiti
penjanaan elektrik. Menurut Suruhanjaya Tenaga Malaysia, Julai 2007, sejumlah 19.023
MW kapasiti penjanaan kuasa yang disambungkan ke Grid Kebangsaan Malaysia,
dengan permintaan maksimum (MD) 13.340 MW. Jumlah penjanaan elektrik bagi tahun
2007 adalah 108.539 GW < h dengan penggunaan sejumlah 97.113 GW « h atau 3.570
kW « h per kapita. Pada tahun 2007 juga, Malaysia menggunakan kira-kira 514,000 tong
(23.6 juta tan metrik) minyak setiap hari terhadap pengeluaran sebanyak 755,000 tong
(34200000 tan) setiap hari. Kajian menunjukkan bahawa Malaysia hanya mempunyai 33
tahun rizab gas asli dan 19 tahun rizab minyak. Memandangkan Malaysia sedang
bergerak ke arah pertumbuhan dan pembangunan seterusnya, permintaan untuk tenaga
semakin meningkat setiap hari dan kemudian. Dengan jenis yang senario, kerajaan
Malaysia sedang mencari langkah-langkah alternatif lain untuk mengurangkan perkara ini
dan dengan ini sumber tenaga boleh diperbaharui permukaan keluar dan datang ke dalam
gambaran yang lebih besar. Buat masa ini, 16% daripada penjanaan tenaga elektrik di
Malaysia adalah hidroelektrik, baki 84% menjadi haba. Sistem penjanaan solar tidak

lama lagi untuk mengikuti dan mengejar dengan teknologi terkini di tangan.



CHAPTER 1

INTRODUCTION

1.1 General Introduction

Today, the energy we use is mainly from fossil fuels such as oil, gas and coal. They are
non-renewable and soon it will be completely depleted. Malaysia domestic oil reserves
are expected to dry up by the end of this decade and gas reserves by 2040. However,
with the rapid growth of population and industrialization throughout the world,
somehow it has trigger a drastic increment trending towards electrical energy demand.
Not forgetting the restrains that exist towards the development of electric power
transmission line, which leads to high load density and contributing power quality
concerns. Hence, as been attracted to the attention of power system, many researchers
and designers had come with a reliable solution, especially for rural and remote areas

which then renewable energy becomes the hot topic to talk about.

1.2 Problem Statement

Renewable Energy Sources (RES) such as wind and solar power systems which
previously still under research and study, have now gained famous in the last decade as

one of future prospects of energy resources. However, this wind and solar power system
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have their own problems and limitations related to the inconsistency and uncertainty of
the power that they produce. The inevitable weather conditions will definitely be a
problem and need to be overcome in some design criteria, which later as to justify,
overdesign and oversize of the system parameter is performed to meet much reliable
load demand. The other approach is moving towards integration of renewable resources
together, as to enhance the reliability performance of the system, whereby using the
advantage of one source to compensate for the drawback of another. With this, evolved
the hybrid systems, which in this project will look into the simulation of hybrid
photovoltaic and fuel cell system and to conclude and justify the propose effective
controller which can gain Maximum Power Point Tracking (MPPT) and taking the grid-

connection into account.

1.3 Objective of Project

The objective of this project is to investigate and review the various control techniques
which supposed to be used together with Power Conditioning Unit in this Hybrid
Photovoltaic and Fuel Cell System as to obtain Maximum Power Point Tracking in grid-
connection line. This control techniques found, and the hybrid model will be later be
simulated using MATLAB/Simulink simulation package and the results will later be
analyzed for further future improvement. In order to accomplish this objective, it is vital
to understand the fundamental knowledge of the hybrid Photovoltaic-Proton Exchange

Membrane Fuel Cell Energy System based on the literature review done.



1.4 Scope of Project

Firstly, the Fuel Cells System itself is a wide area as there many type of Fuel Cells. This
project scope and focused on Proton Exchange Membrane Fuel Cell, or also known as
PEM Fuel Cell only. Secondly, most of the project is related to MATLAB/Simulink
Design &Simulation. Hence, in order to complete the project, one must have strong
knowledge in MATLAB/Simulink. On top of that, as to develop the hybrid model, a lot
of research and literature review need to be done. Some papers already describe the
topologies used to develop this hybrid model. And some papers shares the problems
arise in obtaining the output result. Finally, for this paper, the scope of project is up until
the simulation results only. Hopefully, it will be useful as for reference to other students

and researchers.

1.5  Project methodology

In order to accomplish the PROJECT OBJECTIVE, initially some study should be made
throughout the literature review done from previous related Thesis, International IEEE
Journals, Case studies, Technical Research & Reviews and some Text books. Later from
the deduced sets of mathematical equations formula obtained from each photovoltaic
and fuel cell system case studies, a comprehensive design module should be made and
simulated through the Matlab/Simulink package. It will further on develop a hybrid
system as integration of photovoltaic and fuel cell system which require a complete
review on various control techniques used. This project require a lot of simulation as to
obtain the best result, and hence the mastering of Matlab/Simulink package is vital and a

must.



1.6 Thesis organization

Chapter 1: This chapter describes the introduction to the hybrid Photovoltaic/Fuel Cell
energy system as the sources of alternative energy with their basic historical
background. In addition to that it provides introductory explanations about problem

statement, project objectives, scope and methodology.

Chapter 2: This chapter will cover the literature review done for the hybrid
Photovoltaic /Fuel Cell Energy System. There are many methods and topologies as seen

from the published Technical Papers which can be used for reference.

Chapter 3: This chapter emphasizes more on the modeling process of each subsystem
of hybrid Photovoltaic/Fuel Cell Energy System and development of the Simulink block
diagrams in MATLAB/Simulink.

Chapter 4: This chapter will look into the the results obtained from MATLAB
Simulation for each stage in the Hybrid Photovoltaic/Fuel Cell Energy System.

Chapter 5: This chapter elaborate further case study on Fit-In Tariff which already
being implemented in Malaysia and also on the real-time development of Photovoltaic

System which emerge as potential resources for residential area.

Chapter 6: This chapter gives the conclusion of the entire work, and some additional

works have been suggested for future development.
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