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ABSTRACT

Nowadays, energy management wisdom is not measured by providing

electricity solely. A well-established energy management characteristic should

imposed a stable, reliable, sustainable, cost-wise, efficient and environmental health.

One of the ideas to reinforce the need is to adopt renewable energy (RE) in the

system i.e.  solar, wind, tidal and etc.  This work analyse the performance and

feasibility of the hybrid PV/diesel energy system.  The analyse will take account

several constraints such as electricity consumption, trend of existing users,

appropriate installation, return of investment (ROI) period, reduction to maximum

power demand and total saving of bill payment to utility provider.  The analysis will

be carried out using well known software tool, HOMER software.  Through the

software, the technical feasibility is simulated and the optimal system configuration

is determined. Three type of power system configurations are analysed; stand-alone

system, hybrid PV/diesel without battery and hybrid PV/diesel with battery. Optimal

energy system including energy production, cost of energy, net present cost and CO2

emission also explained in this paper.
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ABSTRAK

Pengurusan tenaga elektrik pada hari ini bukan sekadar diukur daripada hasil

pengagihan elektrik semata-mata. Aspek pengurusan kini diukur dari segi kestabilan,

kebolehpercayaan, kos pengurusan, kecekapan serta kesan kepada alam sekitar

tenaga elektrik itu sendiri. Pelaksanaan tenaga boleh diperbaharui (RE) merupakan

satu idea dalam mencapai misi pengurusan tersebut. Sebagai contoh sumber tenaga

boleh diperbaharui ialah tenaga solar photovoltaic yang menjanjikan sumber bekalan

dari matahari yang sentiasa mencukupi selagi matahari wujud, dapat menjimatkan

kos bagi pihak pembekal dan bebas dari pencemaran. Beberapa perkara perlu

diperhalusi sebelum pembangunan serta pelaksanaan sumber tenaga boleh

diperbaharui ini dilaksanakan. Antaranya ialah, kadar penggunaan tenaga elektrik,

pemasangan yang bersesuaian, jangkamasa pulangan atas pelaburan (ROI) serta

kadar pengurangan ke atas permintaan tenaga maksimum dan bayaran bil kepada

pembekal tenaga. Kertas laporan ini akan menganalisis komponen utama dalam

membangunkan model sistem tenaga Hybrid PV/Diesel menggunakan perisian

HOMER bagi mengoptimumkan hasil tenaga elektrik berdasarkan perkara yang

tersebut di atas. Analisis model akan melibatkan tiga konfigurasi yang berbeza;

stand-alone sistem, Hybrid PV/diesel tanpa bateri dan Hybrid PV/diesel dengan

bateri. Pengurusan sistem tenaga secara optimum akan turut dibincangkan

merangkumi aspek pengeluaran tenaga, kos bagi tenaga elektrik, kos bersih bagi

pengeluaran tenaga dan juga kesan pencemaran karbon dioksida (CO2).
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CHAPTER 1

INTRODUCTION

1.1 Electricity energy in Malaysia

Nowadays, the global issues that are often discussed related to renewable

energy sources for electricity generation is a hybrid power system. This hybrid power

system is a priority to the production of renewable technologies and carbon reduction

resulting from conventional power generation or fossil fuel based. In addition, most

of the countries in the world are now beginning to realize the importance of

technology which is more environmentally friendly and willing to invest millions of

dollars in developing this hybrid power system technology.

Due to rapid growth in world’s population and development, conventional

power generation using fossil fuel i.e. coal and gases is widely used for power

generation. Since fossil fuel is not renewable sources, therefore increasing in

electrical generating demand at the same time decreasing in source supply, will cause

huge problems in generating electricity as the price for energy sources will raise

drastically. Hence, exploitation of renewable sources of energy is imperative to

mitigate energy crisis and eventually to minimise environmental degradation due to

burning of fossil fuels in the future.
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Malaysia is using mixed generation to provide the power supply needed by

domestic, commercial and also industries.  The generation fuel mix is 46.8% gas,

45.6% coal, 3.8% oil & distillate and 3.8% from hydro and other forms of source [1].

In order to manage with the increasing electricity consumption trends, it is desirable

to explore every possible avenue for generating more energy. One of the options to

overcome this profound energy issue is by exploitation of indispensable renewable

sources of energy such as solar energy.

In Malaysia, solar energy is one of the attractive renewable energy since

Malaysia climate is favourable for solar energy development and solar is identified

as the cleanest renewable energy. Averagely, Malaysia receives 4.21-5.56kWh/m2

daily solar irradiation with 12 hours of daily sunlight [4]. Since 2005, Ministry of

Energy, Green Technology and Water Malaysia (KeTTHa) collaborate with United

Nations Development Programme (UNDP), Global Environment Facility and private

sector in promoted grid-connected PV applications through Malaysia Building

Integrated Photovoltaic (MBIPV) Project [7]. Based on Energy Balance Report 2011,

installed capacity for solar energy in Peninsular Malaysia is 0.80 MW while Sarawak

is 0.02 MW [13].

In spite of abundant availability of solar energy, a PV system alone cannot

satisfy load on a 24 hour basis especially at night and due to unexpected condition of

day like cloudy or rainy and also when it needs to supply electricity for large energy

demand. Thus, research has been conducted to optimize PV system such as hybrid

PV/diesel system. Hybrid PV/diesel is a combination of solar with diesel generator

set and battery as storage devices for purpose of supplying maximum load on a 24

hour basis and lower the installation costs because such projects require large capital

investments and exhibit high costs of production. This system have an advantages of

reducing the operation and maintenance cost besides reduce carbon dioxide (CO2)

emission. In hybrid PV/diesel system, primary source that supply energy to the

consumer is solar and excess energy will be stored in battery bank, while secondary

source is generator set and will be operate when needed [11].
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Hybrid PV/diesel system usually used as off-grid power generation to supply

energy at remote or rural area whereby geographical structure are not suitable for

developing grid system. In Malaysia, this hybrid system have been installed at a few

area such as five islands of Mersing (Johor), aborigines village Kampung Denai

(Pahang), middle and top station of Langkawai Cable Car (Langkawi), Pulau Kapas

(Terengganu) and many more [11].

1.2 Problem Statement

Due to the increasing of world populations especially in Malaysia, the needs

for electricity have been crucial. Thus the generation costs of electrical energy by

using conventional fossil fuel were increase every year. Therefore, development of

hybrid generating systems that are low in pollutions, operating cost and use a

renewable energy sources has to be investigated. Based on utilities bill, Institut

Kemahiran MARA Johor Bahru (IKM JB) spends over RM 300 thousands annually

on electricity cost [2]. Nowadays, people increase the intelligent in energy resources

with focusing on reliable, high efficiency, wise-cost and health environmental. This

idea is supported by many other country already implement the solar PV as the

alternative energy.

1.3 Objectives

The main objective of this project is to develop the alternative energy system

by using hybrid PV / diesel system to suit with power demand in IKM JB. Besides,



4

to design and simulate the whole system of hybrid PV / diesel by using suitable

software known as Hybrid Optimization Model for Electric Renewable (HOMER).

Apart from that, the performance obtained from the simulation are analysed in terms

of economic and CO2 emission.

1.4 Scope of Project

The scope of this project is to design and simulate the alternative energy

system via HOMER software and obtain the best performance from three (3)

different power system configurations that will be proposed to IKM JB. The scope is

then narrowed to analyse the system that can be cope the energy demand on

management building (Bangunan Integrasi) at IKM JB.

1.5 Expected Benefits

These results obtained from this research would be used as a guideline when

implementing hybrid PV / diesel energy system. Implementation of solar hybrid

energy system can improve reliability and energy services, reduced emissions and

pollutions, provide continuous power supply, reduces cost and more efficient use of

power.
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1.6 Thesis Outline

This thesis comprises of 6 chapters. Chapter 1 discusses the energy scenario

in Malaysia as well as the electricity demand trend and the potential of renewable

energy in future. Chapter 2 will discuss briefly about the basic operation of PV /

diesel hybrid power systems. This chapter discussed in detail about PV modules,

generator set, inverter, battery and simulation tools.

In chapter 3 discussed in detail the research methodology applied in the

project. Chapter 4 describes system design overview also discuss energy load profile,

specification of components and system configuration.

Chapter 5 presents the results and analyse the system configuration designed.

This chapter analyse three types of power system configuration which are standalone

system, hybrid system with battery and without battery. In addition, optimal energy

system including energy production, cost of energy, net present cost and CO2

emission also explained in this chapter. Finally, chapter 6 will summarize the results

and discussions from previous chapter and some ideas were propose for future

works.
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