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MEREKABENTUK DAN MENGEMBANGKAN LITAR PENUKAR UNTUK
SISTEM SOLAR

ABSTRAK

Projek ini adalah merekabentuk satu litar_penukar yang akan menghasilkan
gelombang persegi 230 V dengan keluaran kuasa 200 Watt dan akan digunakan dalam
sistem suria fotovoltaik (PV). Secara konseptual, litar penukar adalah peranti elektrik
yang akan menukarkan kuasa dalam bentuk arus terus (DC) kepada arus ulang alik (AC)
di mana voltan dan frekuensi yang diperlukan oleh arus ulang alik ini boleh dihasilkan
dengan menggunakan alat pengubah yang sesai, litar pensuisan dan litar kawalan. Bateri
12 V arus terus akan digunakan sebagai voltan masukan kepada litar penukar ini dan
kemudian akan ditukarkan kepada keluaran gelombang persegi sebanyak 230 V arus
ulang alik. Kaedah-yang digunakan untuk menukarkan kuasa bateri arus terus kepada
kuasa keluaran‘gelombang persegi arus ulang alik adalah dengan menggunakan teknik
pensuisan.dan kemudiannya akan melalui alat pengubah menjadi 230 V arus ulang alik.
Panel~solar akan digunakan untuk mengecas bateri agar litar penukar ini beroperasi

Secara berterusan.



DESIGN AND DEVELOP AN INVERTER FOR SOLAR PV SYSTEM

ABSTRACT

This project is to design an inverter circuit that will'produce a 230 Vac square
wave with a power rating of 200 Watt and will besused in solar photovoltaic (PV)
system. Conceptually, an inverter is an electrical<device that convert direct current (DC)
to alternating current (AC) where the resulting AC can be at any required voltage and
frequency with the use of appropriate transformer, switching and control circuits. A 12
Voc battery will be used as a voltage.source of this project and then will be inverted to a
230 Vac square wave output.“The method in which the low voltage DC power is
inverted to a desired output'is complete by convert the low voltage DC power to AC
power with an appropriate switching technique and then a transformer is used to step up
the voltage to 230-Vac. For a continuously operation of this inverter circuit, a solar

panel will be used to recharge the battery.



TABLE OF CONTENTS

ACKNOWLEDGEMENT

DECLARATION SHEET

APPROVAL AND DECLARATION SHEET
ABSTRAK

ABSTRACT

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

LIST OF ABBREVIATIONS

CHAPTER 1 INTRODUCTION
1.1  Background

1.2 Project Objectives

1.3 Project Scope

1.4 _~Problem Statement

1.5, Methodology

1.6 Thesis Outline

CHAPTER 2 LITERATURE REVIEW
2.1 Introduction
2.2 Basic Design of Inverter
2.3 Inverter Topologies
2.3.1 Type of Inverters
2.3.2 Inverter Topologies

2.3.3 Push-Pull Topology Design

Page

Vi

Xii

Xiii

w WD NN



2.4  Photovoltaic (PV) System 14

2.4.1 Applications and Implementations 15
2.4.2 Theory of Operation 16
2.5  Multivibrator 16
2.6 Transformer 18
2.7 Inverter and Applications 19

CHAPTER 3 METHODOLOGY

3.1  Introduction 21
3.2 Circuit Design 22
3.2.1 Complete Design of Inverter Circuit 23
3.2.2 Circuit Operation 23
3.3 Theoritical Calculation 24
3.4 Simulation 27
3.4.1 Psim Simulation 27
3.5  Component Selection 28
3.6  Hardware Buildingand Test 29
3.6.1 Introduetion 29
3.6.2 Circuit Test 30
3.6.3 . Hardware Test 32

CHAPTER 4 RESULTS AND DISCUSSION

4.1 Introduction 34
4.2 Simulation Result 34
4.2.1 Theoritical Calculation 35
4.3 Hardware Test and Results 36
4.3.1 Output Waveform of CD4047 37
4.3.2 Output waveform at the Primary Side of Transformer 38
4.3.3 Output Waveform of Inverter 39
4.3.4 Total Harmonic Distortion (THD) For Hardware 40
4.4  Comparison between hardware and simulation 40

45 Discussion 41

vii



CHAPTER 5 CONCLUSION
5.1 Summary
5.2  Recommendation for future project

5.3 Commercialization potential

REFERENCES

APPENDICES
Appendix A
Appendix B
Appendix C

42
43
44

45

47
47
49
o1

viii



Figures No.
2.1

2.2

2.3

2.4

2.5

2.6

2.7

2:8

2.9

2.10

2.11

2.12

2.13

LIST OF FIGURES

Simple inverter circuit with an electromechanical switch
and automatic equivalent auto switching device<[11]

Square waveform with fundamental sine:wave component,

Square wave output.

Modified square wave output.

General flow of fow frequency based inverter.

Push-putl topology with square wave output. [2]

Top transistors switch closed. [2]

Bottom transistors switch closed. [2]

Push-pull topology with shorting winding. [2]

RMS voltage regulation using PWM.

Solar cell

Astable Multivibrator

Ideal transformer.

Page

10

10

11

11

12

13

15

18

19



2.14

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

4.5

4.6

Commercial 200 Watt inverter. [4]

Flow chart of designing inverter circuit for solar system.

Complete design of inverter circuit

Inverter circuit operation

Generating frequency circuit

Square waveform output

Complete drawing the invertet circuit

Circuit construction

Circuit testing-point position

Testing a circuit

Hardware building

Square Wave Output

Hardware Testing Point

Output waveform from pins 10 and 11 of CD 4047

The Output Waveform at Primary side of transformer

The Output Waveform of Inverter

Total Harmonic Distortion (THD) for hardware

20

21

23

23

24

25

28

30

30

32

33

35

36

37

38

39

40



5.1

Closed loop flow chart

43

Xi



LIST OF TABLES

Tables No. Page
3.1 Component selection table 29

4.1 Hardware and simulation results comparison 40

Xii



LIST OF SYMBOLS, ABBREVIATIONS OR NOMENCLATURE

THD Total Harmonic Distortion
PWM Pulse Width Modulation
RMS Root Means Square

DC Direct Current

AC Alternating Current

n Efficiency

o Magnetic Flux

Vs Secondary Voltage

Vp Primary Voltage

Is Secondary Current

Ip Primary Current

Ns Secondary. Winding

Np Primary Winding

Zs Secondary Impedance
Zp Primary impedance

I Current

I Photogenerated current
Io Diode Current

\ Voltage

Vj Voltage across both diode and resistor
R esistance

Rs Series resistance

RsH hunt Resistance

Elementary Charge
Boltzmann’s constant
T Temperature

EMF Electromotive force

xiii



