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ABSTRACT 

In Uganda, most of the power used in a residential house is consumed through sockets. Monitoring 

of power in these houses is currently done by use of YAKA meters which only views the total 

amount of power consumed. Other systems like the power monitoring plugs have been developed 

but most of them do only the monitoring and leave the rest to the user to find how they balance 

their power consumption. In some instances, dormant or unused devices are left powered on or in 

standby mode and consume power in this dormant state or standby mode The main objective of 

this project is to design and develop a web based power unit usage monitoring and control system 

for a residential house. The developed system is able to monitor real time power output from a 

socket whenever an appliance is plugged in and one can also control the socket by either switching 

it on or switching it off anytime anywhere on internet connection. 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 
 

 

 

TABLE OF CONTENTS 

ACKNOWLEGEMENT .................................................................................................................. i 

DEDICATION ............................................................................................................................... iii 

DECLARATION ........................................................................................................................... iv 

APPROVAL ................................................................................................................................... v 

LIST OF ACROYNMS ................................................................................................................. vi 

ABSTRACT .................................................................................................................................. vii 

TABLE OF CONTENTS ............................................................................................................. viii 

LIST OF FIGURES ........................................................................................................................ x 

CHAPTER ONE ........................................................................................................................... 11 

INTRODUCTION ..................................................................................................................... 11 

1.1 BACKGROUND OF STUDY ............................................................................................ 11 

1.2 PROBLEM STATEMENT ................................................................................................... 2 

1.3 OBJECTIVES ....................................................................................................................... 3 

1.3.1 Main Objective ............................................................................................................... 3 

1.3.2 Specific Objectives ......................................................................................................... 3 

1.4 JUSTIFICATION ............................................................................................................. 3 

1.5 SCOPE .................................................................................................................................. 3 

1.5.1 Technical scope .............................................................................................................. 3 

1.5.2 Geographical scope ......................................................................................................... 4 

1.5.3 Time scope ...................................................................................................................... 4 

1.6 CHALLENGES ..................................................................................................................... 4 

1.7 LIMITATION ....................................................................................................................... 4 

CHAPTER TWO ............................................................................................................................ 5 

LITERATURE REVIEW ............................................................................................................ 5 

2.1 KEY TERMS ................................................................................................................... 5 

2.2 EXSISTING SYSTEMS .................................................................................................. 7 

2.3 WEAKNESSES OF THE EXISTING SYSTEMS ........................................................ 10 

2.4 PROPOSED SYSTEM ........................................................................................................ 11 



ix 
 

CHAPTER THREE ...................................................................................................................... 12 

METHODOLOGY .................................................................................................................... 12 

3.1 Methods used in Data collection ......................................................................................... 12 

3.2 Components used in Hardware design ................................................................................ 12 

CHAPTER FOUR ......................................................................................................................... 21 

SYSTEM ANALYSIS AND DESIGN ......................................................................................... 21 

4.1 Functional analysis .............................................................................................................. 21 

4.2 Requirement Analysis ......................................................................................................... 21 

4.2.1 Functional requirements ............................................................................................... 21 

4.2.2 Non-functional requirements ........................................................................................ 21 

4.3 System Design ..................................................................................................................... 22 

4.3.1 System Data flow chart. ................................................................................................ 22 

4.3.2 System Physical design ................................................................................................ 23 

4.3.3 System Schematic diagram ........................................................................................... 23 

CHAPTER FIVE .......................................................................................................................... 25 

IMPLEMENTATION AND TESTING ....................................................................................... 25 

5.1 Development Platforms ....................................................................................................... 25 

5.2 Code Designs....................................................................................................................... 25 

5.3 Testing ................................................................................................................................. 29 

5.4 System Verification ............................................................................................................. 29 

5.5 System Validation ............................................................................................................... 30 

5.6 System Evaluation ............................................................................................................... 30 

CHAPTER SIX ............................................................................................................................. 31 

DISCUSSION AND RECOMMENDATIONS ............................................................................ 31 

6.1 Summary of Work Done. .................................................................................................... 31 

6.2 Appraisal of The Work ........................................................................................................ 31 

6.3 Recommendations .......................................................................................................... 32 

6.4 Conclusion ........................................................................................................................... 32 

REFERENCES ............................................................................................................................. 33 

APPENDICES .............................................................................................................................. 36 

APPENDIX A: Circuit Pictures ................................................................................................ 36 

 



x 
 

 

 

LIST OF FIGURES 

Figure 2.1: Step light power monitor .............................................................................................. 8 

Figure 2.2: YAKA meter ................................................................................................................ 9 

Figure 2.3: Smart meter ................................................................................................................ 10 

Figure 3.1:Arduino Microcontroller ............................................................................................. 13 

Figure 3.2: Current sensors ........................................................................................................... 13 

Figure 3.3: LCD ............................................................................................................................ 14 

Figure 3.4: Relay ........................................................................................................................... 15 

Figure 3.5: Power socket and plug ................................................................................................ 16 

Figure 3.6: Ethernet shield ............................................................................................................ 17 

Figure 3.7: Resistors ..................................................................................................................... 17 

Figure 3.8: Potentiometer.............................................................................................................. 18 

Figure 3.9: Diodes ......................................................................................................................... 18 

Figure 3.10: Capacitor .................................................................................................................. 19 

Figure 3.11: Ceramic capacitor ..................................................................................................... 19 

Figure 3.12 crystal oscillator ......................................................................................................... 20 

Figure 3.13: Connectors ................................................................................................................ 20 

Figure 4.1: Flow chart ................................................................................................................... 22 

Figure 4.2: Block diagram ............................................................................................................ 23 

Figure 4.3 Circuit diagram ............................................................................................................ 24 

 

 

 

 

 

 

file:///F:/MATTER/Project/Project%20Report/Dora/Dora%20Dora.docx%23_Toc515826315
file:///F:/MATTER/Project/Project%20Report/Dora/Dora%20Dora.docx%23_Toc515826316


xi 
 

 

 

CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

The present day technology is all about the automation and wireless control of all the equipment 

used in industries, factories and households. Any equipment that can be controlled wirelessly is 

more easily maintained and it responds very fast compared to the manual operation of the 

equipment. It increases safety as well as speed of operation in times of failure or damage[1]. The 

electrical distribution system plays a critical role in the built environment as it is an enabling 

product, an intangible necessity used to power our systems[2].  

Households are also the fastest growth market for electrical connections, growing at 13% per 

annum[3]. Household energy demand thus presents as an important area for investigation, given 

the total number of households in 2014 stood at 7,353,427[4], suggesting a tremendous potential 

for growth in energy demand. Understanding demand and consumption of energy, presents an 

opportunity to better address the needs of users, but requires information about current energy use 

patterns. 

As energy costs are increasing, more and more consumers are becoming actively interested in 

reducing their energy consumption. The magnitude of the savings depends on the type of feedback 

or information offered, cost of power, interface type and format, and other social and economic 

factors. The use of real-time feedback presents an opportunity to decrease energy consumption by 

10%-20%[5, 6]. In general, when presented with the appropriate information on energy usage, 

average home owners will change their consumption behavior to decrease their monthly electrical 

consumption and electricity bill.  

Existing systems, several real-time monitors (RTM) created to provide real-time information to 

prompt consumers curb their electricity use are available in the market. However, their 

effectiveness is limited due to their interface and mixed information.  It is also limited due to the 

user ‘s knowledge of what action to take to curb the current wasted energy.  Hence, current RTMs 

are not designed to take into account consumer behaviors in response to residential energy 

consumption and conservation[7]. 
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