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Abstract— This paper is based on Microchip ATMEGA328P 

microcontroller-based design and implementation of energy 

meter using IoT. The main objective of this paper is to reduce 

errors in electrical billing due to human involvement and also 

easy detection of power theft [2]. The energy meter is 

connected to Arduino Uno through LDR (Light Dependent 

Resistor). The main meter and the sub meter readings are read 

by the Arduino and the difference is evaluated. If there is no 

difference in readings between main meter and sub energy 

meter then it is working in normal condition indicating that 

no power theft has occurred. The theft status is determined by 

the differences in the readings of two meters and it will be 

displayed on the LCD display and the whole power supply 

connection will be disconnected. It is the proposed solution 

for the present energy crisis for the Indian economy. People 

can get to know their energy consumption using mobiles and 

laptops [4]. This technology reduces time and energy in the 

lives of people easier. The proposed technology presented in 

this paper helps to reduce the loss of power and helps in 

generating accurate bills also to reduce the human 

intervention.   
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I. INTRODUCTION 

Electrical energy consumption is increasing rapidly. The 

reason is not only because of population growth. It may be 

fault, power theft, wastage of energy and so on. Hence it may 

create Energy crisis if undetected. The best method to 

overcome from Energy crisis is not the increase in energy 

production but the effective use of available energy.  

Electricity theft is responsible for economic 

problems for the electric utilities due to revenue loss caused 

by electricity consumers that are not paying for it. The stealer 

has the tendency to consume more energy, resulting also in 

power quality problems.  

By proper monitoring our energy consumption and 

avoiding energy wastage, energy emergency can be reduced 

to a certain extent. But consumers are not aware of energy 

monitoring. They will get to know about their consumption 

only when electricity bills are issued. But these bills are 

issued only once in a month. So consumers are unaware of 

their electrical power consumption during the period. In this 

digital eras, no one takes risk to goes to their energy meter 

and check previous reading to get the idea about their energy 

consumption. So, by using laptops or mobiles, consumers can 

check their energy consumption then and there. It is very 

much advantageous. Most of the people today use smart 

mobile phones and since they are always and almost online, 

it will be really be a boon if they can monitor their energy 

consumption through online. So our paper explains about 

electrical energy meter reading using IoT [3].      

The concept involves a Microchip 

ATMEGA328P[5] microcontroller-based design and 

implementation of energy meter using IoT concept [1]. It is 

based on Arduino. The IoT is the internetworking of physical 

devices that collect, send and act on data they acquire from 

their surroundings using embedded sensors, processors and 

communication hardware.  

Hence consumers can track their energy 

consumption for any time or time to time. Hence this method 

is very much useful for both consumer and the supplier. So, 

in case if there is any power theft, supply connection will 

automatically be disconnected. Hence it eliminates human 

involvement which is very much best method to stay away as 

they are highly dangerous. It plays an important role to inform 

supplier if there is any power theft occurred through sensors.   

II. METHODOLOGY 

Energy Meter is used to measure power consumption by a 

residence, a business or an electrically powered device and 

the bill is generated according to the power that is being 

consumed. Two current sensors are used. Out of the two 

Current sensors, one is used as the main meter and the other 

one is used as the sub meter. The readings from the current 

sensors are collected by the Arduino. The data collected is 

sent to the cloud which is then displayed in local server [4]. 

Based on the readings the theft status and the generated bill 

will be displayed on the LCD. There are many benefits using 

cloud to store data. The data can be accessed as long as you 

can have any computer devices and Internet access. 

III. PROPOSED SYSTEM 

This smart energy meter has advanced billing system which 

makes electricity billing user friendly and is much more 

readable to the common man. The Smart Energy Meter [3] 

contains Arduino Uno, Current Sensors, LDR circuit, Wi-Fi 

module, LCD and a relay circuit which is connected between 

the energy meter and the load. The energy meter provides the 

billing services [1].  

The system uses Arduino Uno which is an open 

source microcontroller board based on the microchip 

ATmega328P microcontroller. The ATmega328P is 

preprogrammed and is provided by a boot loader which 

allows uploading of the coded program. The system is being 

constantly controlled by ATmega328P microcontroller. By 

counting calibration pulses from energy meter, energy 

consumption is calculated.  

Two current sensors are used in the system. CT1 is 

used as main meter which reads the current from the main 

supply. CT2 is used as sub meter which reads the current 

drawn by the load. The readings from the CT sensors are 

collected by the Arduino. This will be displayed on the LCD. 
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During the normal condition that is when there is no theft the 

reading of CT1 should be equal to the reading of CT2. 

 If there is any difference between these two readings the theft 

will be detected [2]. This theft status will also be displayed 

on the LCD and as an indication LED glows and buzzer 

beeps. When the theft occurs, the relay operates and it 

disconnects the load. 

Using the Wi-Fi module that is connected to the 

Arduino, the data collected will be uploaded to the cloud by 

which the same will be displayed on the android application. 

In addition the web page applications can also be used. 

 
Fig. 1: Block Diagram of Solar Power Auto Irrigation 

System 

In this system, the energy meter is connected to the 

internet that is IoT concept [1]. The IoT is connected to the 

Arduino through which data can be transferred.  

IV. HARDWARE  

The proposed system contains Arduino Uno which collects 

the live readings from the current sensors. Arduino Uno 

controls the according to the coded program loaded into it. 

The LDR senses the light which blinks in the energy meter. 

This system uses Wi-Fi module for IOT application. This 

system also uses current sensors and relay .Current sensors 

are used to detect the current drawn in the wire. Relay is used 

to sense the fault in the system and it trips the circuit. 

Depending upon the values obtained from the current sensors, 

if theft occurs, then the relay will disconnects the circuit. The 

user is updated with the generated electricity bill and theft 

status with the help of IoT and cloud [1]. 

The system consists of the following hardware components: 

1) Current Sensor 

2) Energy Meter 

3) LCD 

4) Two Channel Relay 

5) Arduino UNO (ATmega328P) 

6) LDR Circuit 

7) Wi-Fi module. 

V. SOFTWARE 

The open source Arduino software of version 1.8.8 makes it 

easy to write code and upload it to the board. It runs on 

Windows, Mac OS X and Linux. The environment is written 

in C, C++ or Java based on processing and source software.  

 
Fig. 2: Current Sensor 

 
Fig. 3: Energy Meter 

 
Fig. 4: LCD Display 

 
Fig. 5: Two Channel Relay 

 
Fig. 6: Arduino UNO 
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Fig. 7: Hardware Setup (normal condition) 

 
Fig.  8: Hardware Setup (Theft condition) 

VI. FLOW DIAGRAM 

 

VII. CONCLUSION 

The smart energy meter system is implemented for better use 

of electricity. Since it is IoT based, it helps in updating 

electricity bill.  

Using this system, we can provide real time bill 

monitoring system and time reduced billing system and also 

detects power theft. 
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