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ABSTRACT 

 
The demand for electrical energy is ever increasing and the powerutilities are facing many 
universal problems like tampering, highperson dependency, inability to monitor discrete loads, 
lack ofknowledge of line losses and demand analysis etc. WAPDA’spresent meter reading 
system is based on meter readers in whichrisk of wrong and fake readings cannot be neglected 
and it’s alsovery time consuming. In this Project Prepaid Energy metering hasbeen introduced to 
recharge units instantly. In addition to this it isalso capable of Power Theft control which is very 
efficient and caneasily detect power theft. Central Base Station Continuouslymonitor the system 
and whole system communicates using GSMtechnology. 
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INTRODUCTION 

1.1History of Electric Power System 

In the year 1878, Thomas A. Edison began his incredible work on the research of 
electric light and formulated the concept of the lighting in the surrounding area, which was 
driven by a centrally located power station. Realization of the research came in the year of 1879 
and by 1882, September 4, he set up a historic Pearl Street Station in New York City, making 
him the pioneer batch of scientist in the World of Electric Utility Industry. 

 
In the beginning, the generator that supplied the electricity to the surrounding could 

only support the initial load of 30kW for a 110V incandescent lighting. Due to the introduction 
of the DC motor by Frank J. Sprague in 1884 and the development of the three wire 220V DC 
system, this allowed the loads to increase. As the demand of electricity and transmission 
distances started to increase, voltage problems were experienced. By the year of 1885, William 
Stanley solved the problems with the development and design of the transformer, which has the 
ability of transmit power at a high AC voltage and low current, minimizing the voltage drops on 
the transmission lines; making AC source more attractive than DC source. Growth of the AC 
systems started in the year of 1888, when Nikola Tesla discovered two-phase induction and 
synchronous motors. This discovery added to the advantages of the poly phase versus the single 
– phase systems, leading to an expansion in the usage of three-phase line in Germany and United 
States of America. Making the three-phase Synchronous generator the workhorse of the industry. 
 
1.2 Motivation and Objectives 

 
Electricity is one of the basic needs of mankind now a day. As the demand of 

electricity is increasing day by day the demand of its stability, security, quality, proper control 
and measurement is also crossing bounds. Human interaction in every field especially in 
measurement and control may not be error and corruption free. Whereas the machines are free of 
these problems if properly designed and controlled. The present system of energy billing is error 
prone and also time and labor consuming. Errors get introduced at the stage of energy billing 
like. 

 
 Errors with electro-mechanical meters. 
 Human errors while noting down the meter reading. 
 Processing the paid bills and the due bills. 

 
WAPDA’s present meter reading system is based on meter readers, who go house to house and 
read meters once in a month. We cannot neglect risk of wrong and fake readings. So there 
was a need of such measurement and controlling system which must be free from all errors and 
corruption. There are many cases where the bill is paid and then is shown as a due amount in the 
next bill. There is no proper way to know 

 The consumer’s maximum demand. 
 Usage details. 
 Losses in the lines. 
 Power theft. 
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The major drawback of a post paid system is that there is no control of usage from the 

Consumer’s side. There is a lot of wastage of power due to the consumer’s lack of planning of 
electrical consumption in an efficient way. Since the supply of power is limited, as a responsible 
citizen, there is a need to utilize electricity in a better and efficient way. The distribution 
company has to receive huge amounts in the form of pending bills which results in substantial 
revenue losses and also hurdles to modernization because of lack of funds. The remedy for this 
drawback is prepaid energy billing, which could be titled “Pay first and then use”. There are 
clear results from many countries where a prepaid system has reduced the usage (wastage) by a 
large amount. Another advantage of the prepaid system is that the human errors made reading 
meters and processing bills can be reduced to a large extent . 

 
The Government despite its all claimed efforts to decrease line losses of WAPDA has 

failed to do so as these losses are still standing at a figure of more than 30 percent. The line 
losses of every type were transferred to the consumers. Karachi Electric Supply Company 
(KESC) and Hyderabad Electric Supply Company (HESCO) are facing the worst state of 
electricity theft. In HESCO, line losses are more than 40 percent and KESC is also competing the 
figure closely. The situation is also not very good in Punjab as in Lahore many industry-owners 
and consumers are stealing electricity with the connivance of line men of WAPDA .The billing 
system is minimally able to detect power theft and even when it does it is at the end of the 
month. Also, the distribution company is facing many problems in terms of losses. The 
distribution company is unable to keep track of the changing maximum demand for domestic 
consumers. The consumer is facing problems like receiving due bills for bills that have already 
been paid as well as poor reliability of electricity supply and quality even if bills are paid 
regularly. 

 
The remedy for all these problems is to keep track of the consumers load on a timely 

basis, which will help assure accurate billing, track maximum demand, and detect online theft. 
These are all the features to be taken into account for designing an efficient energy billing 
system. The present project “Prepaid Energy Metering System with Power Theft Control” 
incorporates these features to address the problems faced by both the consumers and the 
Distribution companies. 

 
1.3 Features 
 
There are three modules in our project 
1. Prepaid energy meter 
2. Distribution transformer energy meter 
3. Base station 
 
1.3.1 Prepaid Energy Meter Features 
 
The energy meter has following features: 
1. Sensing the system parameters: 
a) Load Current 
b) Voltage 
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2. Calculation of power. 
3. Monitoring of neutral and phase currents for power theft control and tripping the circuit in 
case of imbalance current flow. 
4. Digital display using LCD. 
5. Recharging via prepaid card. 
6. Sending power reading to central base station by GSM after regular intervals. 
7. Low balance alert. 
 
1.3.2 Distribution transformer energy meter features 
 
1. Measuring of voltage and current 
2. Calculation of power 
3. Sending the power data to central base station 
 
1.3.3 Base station Features 
 
1. Receiving of data from energy meters and distribution transformers 
2. Comparing the data of distribution transformer with the sum of the data received from energy 
meter 
3. Displaying the received data and the calculated losses 
4. GUI 
5. Power theft indication 
 
1.4 Requirements 

 
Design and Implementation of Prepaid energy metering System with power theft 

control is hardware as well as a software project. As this project is based on microcontrollers, it 
is important to check whether codes work well as required. So, for development of this project, it 
can be said that this project is both software and hardware based. Hence the requirements of the 
project are of two types. 
 

 Software Requirements 
 Hardware Requirements 

 
1.4.1 Software Requirements 
 
The software’s needed for different purposes are described next: 
 

 MIKRO C 
 
MikroC for PIC is a full-featured ANSI C compiler for PIC devices. It is used for 

developing code for PIC devices. It is a powerful compiler with advanced optimizations, lots of 
hardware and software libraries, and additional tools that will help you in your work. Compiler 
comes with comprehensive Help file and lots of ready-to-use examples designed to get started. 

 
 Proteus ISIS 



xiv   

 

 
This software is used to simulate the whole project. The Proteus Design Suite is 

wholly unique in offering the ability to co-simulate both high and low-level micro-controller 
code in the context of a mixed-mode SPICE circuit simulation. With this Virtual System 
Modeling facility, you can transform your product design cycle, reaping huge rewards in terms 
of reduced time to market and lower costs of development. All sort of hardware is present in the 
software to check the simulation with microcontroller. 

 
 Express PCB 

 
It forms a complete platform to design, validate and layout printed circuit boards 

(PCB). Its interface enables efficient layout and routing of PCB designs. 
Some features of the software are: 

 Intuitive, user-friendly design environment. 
 Integrated spreadsheet view for managing design constraints, part placement, and copper 

routing. 
 Easy-to-use design tools optimized for speed or precise control. 

 
 Hyper Terminal 

 
                  Hyper Terminal is a built-in windows program that can be used to connect to other 
computers, online services, and host computers and other devices using either modem or a serial 
DB-9 cable. 
 
Software requirements are summarized here: 
 
 
 
 

 

 

 

Table 1.1: Software Requirements 

1.4.2 Hardware Requirements 
 

 Circuit Designing for prepaid energy meter, distribution transformer energy meter 
 Circuit designing for prepaid recharging card (smart card) 
 Programming of PIC microcontroller. 
 Designing PCB for each module. 
 Making circuit hardware of modules. 
 Finalize checking of the working of all circuit modules. 
 Following are the hardware components requirements for project: 

Sr. Software #                 Purpose 
1 MikroC                         hex files generation 
2 Microchip 2                Dumping .hex file to microcontroller 
3 Proteus ISIS              Simulations 
4 Express PCB               PCB designing 
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 PIC Microcontroller 
 Current Transformer (split core CT) 
 LCD (4*20) 
 Step-down AC transformer (220V-12V) 
 Buzzer (Beep Type) 
 Push switches 
 MAX 232 
 Voltage Regulator 7805 
 DB-9 connectors 
 Breadboards 
 Vero Boards 
 Crystal Oscillators (12MHz) 
 Resistors 
 Capacitors 
 Power Supply 
 Printed Circuit Board (PCB) 

1.5 Methodology 
 
Following Methodology is followed for completion of this project: 
 
1.5.1 Analysis: 
 
In the starting phase of our project following data was required for design of the project: 
 

 Functions of present metering systems 
 Previous solution and related problems 
 Statistical data of power theft and line losses 
 Shortcomings in the present metering system 

 
1.5.2 Designing Flow charts 

 
After analysis of the problems, flow charts had to be designed. These flow charts 

were designed and verified from the engineers working on the projects of automatic metering 
system. 

 
1.5.3 Writing and developing codes and simulating the circuits 

 
Codes were written and developed according to the flow charts. All the codes were 

divided into short modules for each operation. 
 
 
1.5.4 Hardware implementation 

 
All the Circuits from software were implemented on hardware, at first on breadboard 

their PCB were designed. 
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1.5.5 Testing and troubleshooting 

 
Finally, the design is tested and troubleshooting is done. The designs are altered due 

to results to give accuracy in controlling. 
 

1.6 Thesis overview 

This thesis is organized as: 

Chapter 2 Evolution of Energy Metering System 
Chapter 3 Hardware Description 
Chapter 4 Working of Hardware Circuitry 
Chapter 5 Power Theft Control 
Chapter 6 Serial Port Interfacing 
Chapter 7 Graphical User Interface 
Chapter 8 Results & Future Directions 

 


