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Abstract— It has become a trend to integrate automatic 

systems via wireless applications and remote control over the 

network. This paper represents an automatic and flexible 

smart energy metering and billing system. Using the Arduino 

circuit along with GSM & Wi-Fi Shield provide the meter 

reading system with some automatic functions that are 

predefined and used in this system. The proposed energy 

metering system can be implemented with the help of Open 

Source Hardware like Arduino and GSM Shield for 

transmission of data over the network, which consumes 

energy in the form of kWh. It also provides security services 

and calculates bill over the Internet. Now a day, a wide 

variety of solutions has been proposed for the transmission of 

data and remote measurement. In this paper, architecture of a 

real-time smart energy meter along with billing system is 

presented which provides several Smart Meters, that 

continuously monitor loads and can communicate with 

Arduino with the help of CAN bus. 
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I. INTRODUCTION 

The smart meter is a device that measures the amount of 

electrical energy consumed by a business, residence, or an 

electrically powered device. A smart energy meter (SEM) is 

a device having energy meter chip for measurement of 

electric energy consumption. Smart energy meter systems can 

be used along with embedded controllers such as GSM 

modem to send the data over the network. Such data can be 

recorded and integrated with existing Power Systems that are 

located at power companies and organizations.  

The Energy Monitoring System is suitable for 

Enterprises, industrial buildings or any field where an 

electrical system is used. The smart metering system provides 

the central-located energy monitoring and control system. 

The system helps in saving cost. These savings may come 

from better utilization of manpower, servicing expense and 

non-breakdowns in the system. The proposed smart energy 

meter is able to provide all the metering and billing services 

like counting the consumed energy, sending the generated bill 

by SMS over the GSM network and the security services. 

Actually, at present, the metering and billing system of our 

country is totally conventional and it is very much faulty and 

corrupted so our proposed system of smart energy meter is 

highly optimal for national implementation. 

Smart metering and monitoring device 

implementing Arduino board has been presented, for real 

time acquisition and visualization of the main parameters of 

low voltage electric grids. The values are displayed on a web 

browser that can be control with any mobile device connected 

to Internet. We connect meter with our circuit and check the 

readings on mobile phone and at the same time reading is sent 

over the server. 

 
Fig. 1: Connectivity Module 

The role of Arduino board is to get the measurement 

data from one or multiple Smart Meters, verify, store and 

transfer data subsets to the multiple service purposes such as 

billing, outage management, etc. It can check the energy 

profile and power consumption of each load and so it can 

disconnect a single load or decide its time of use. Also, the 

user can observe remotely through the web server and locally 

through the Wi-Fi shield. User can also check household 

loads and the amount of bills. After data reception, the next 

step of Arduino is to send the measurement data to the Central 

System which conveys all the information of different 

Arduino device so as to manage in real-time the operation of 

the meters and the quality of service for a wide network. 

II. RELATED WORK 

A. Major Constraints 

The users have to Login their selves on the application using 

Customer ID and Password. After Login, Validation activity 

is done in this we check whether Customer ID and Password 

is valid or not. 

Data is transmitted from Arduino board to 

Raspberry Pi, and forwarded to Main Server via Internet. 

Main Database Server gather, store, analyzed and 

process data collected from many 

Arduino and Raspberry Pi circuit boards. And 

generate monthly electricity bill for each Customer ID and 

send it to Customer’s Registered Email Address. 

The application is going to be useful to the Power 

Distribution Companies and customers who have 

Implemented Smart Meter. 

III. SYSTEM ARCHITECTURE 

A. System Architecture 

A smart energy meter works using wireless data protocol with 

your energy supplier, so the company will have an exact 
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meter reading and there is no need of you to take a smart 

energy meter reading by yourself. Smart meters can work in 

different ways, comprising using Smartphone-type 

technology to send data. 

The proposed system consists of digital energy 

meter, an Arduino and GSM modem. After switching power 

on the Arduino and the GSM modem, turn on the relay and 

connects the energy meter to load via the relay. 

 
Fig. 2: System Architecture 

Arduino checks the impulse from energy meter. If 

impulse occurs to increase the data and display current data. 

GSM modem checks the new SMS. If there is a new SMS and 

read it. If the SMS is “DATA”, send data to the specific 

number. If the SMS is “LINE CUT”, turn OFF the relay, so 

the load will be disconnected. Again the SMS is “LINE OK” 

and then turn ON the relay so the load will connect. If there 

is any other SMS in any other formats, then delete the SMS. 

Any tampering attempt occurs in the metering unit; Arduino 

turns OFF the relay, turns ON the buzzer and sends SMS to 

the service provider 

Arduino board designs use a variety of 

microprocessors and controllers. The boards are equipped 

with sets of digital and analog input/output (I/O) pins that 

may be interfaced to various expansion boards (shields) and 

other circuits. The boards feature serial communications 

interfaces, including Universal Serial Bus (USB) on some 

models, which are also used for loading programs from 

personal computers. The microcontrollers are typically 

programmed using a dialect of features from the 

programming languages C and C++.  

B. User Profile 

1) Customer 

Customers have to Login on the application using their 

respective Customer ID and Password. After Login, 

Validation activity takes place which checks whether 

Customer ID and Password is valid or not. If the given ID and 

password is correct then login will be successful otherwise it 

will show error message.    

2) Smart meter 

A Smart energy meter (SEM) is an electric device having 

energy meter chip for electric energy consumed 

measurement, a wireless protocol for data communication 

and peripheral devices for security purpose, data showing, 

meter controlling etc. Smart energy meter systems can be 

combined with embedded controllers such as GSM modem to 

send the data over the mobile network. 

3) MSEB Server 

Data is transmitted from Arduino board to Main Server via 

Internet. Main Database Server gather, store, analyzed and 

process data collected from many Arduino. And generate 

monthly electricity bill for each Customer ID and send it to 

Customer’s Registered Email Address. 

IV. CONCLUSION 

Smart Energy based on Arduino and GSM, Meter for 

advanced metering and billing system is built which is able to 

read and send data via wireless protocol using GSM 

technology through GSM modem. The network strength 

should be strong so that the GSM module can work well. One 

of the most important facts about this project is the high cost 

of the component so that the overall cost of this project is 

high. As a result, the manufacturing cost is high. But when 

we implement this project commercially the cost may reduce 

by two or three times or more than the demo project. 

In commercial production for this project, the entire 

necessary component should provide only necessary pin 

connection and features. As a result, overall cost may reduce. 

Here we used one GSM modem for one meter but in future 

work of this project one GSM modem may use for more than 

one which make it more cost effective. If we implement this 

project in our country, India will go ahead one step. 
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