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Abstract— IoT is the Growing technology that we are using 

in the Smart City, Smart Grid, Smart Home Automation, 

Automobiles etc. In Smart Grid system are used to distribute 

electricity very efficiently where minimal energy loss can be 

managed. Energy Meter is one of the key components of the 

smart grid system. Traditional energy meter cannot be used 

with the next generation smart grid that directly deals with 

the IoT. In this paper we are proposing the IoT based Smart 

Energy Meter that we can develop the energy meter using 

the AT 32UC3B0128, GSM, analog IC ADE7757, 

ESP8266. Smart Energy Meter for an automatic meter 

reading and billing system. In the Energy Meter the analog 

IC is directly connect the payload and it can give the voltage 

and current & the data will be controlled by the controller 

and the data will transmitted  to the ESP8266 through the 

web server in that we are using the MQTT protocol to 

transmitting the data. Here the Data will transmit securely so 

that AES Encryption Algorithm used. The data will be 

updated continuously on the server and we can check Web 

Application graphically using the QT. 
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I. INTRODUCTION 

Smart meter is an advanced energy meter that measures the 

energy consumption of a consumer and provides added 

information to the utility by using a two-way 

communication scheme. Consumers are better informed to 

that consumption of their energy, so that they can make 

better decisions when they are using the energy. 

In Existing System the Meter Reading is manually 

so it is time consuming process and there are lots of 

disadvantage like Power Theft, Bill Distribution Process, It 

is manually so some time it may be not accurate taken 

reading. To overcome this Problem moved to the Smart 

Energy Meter. 

The smart energy meter contains an energy meter, a 

micro controller, GSM module and a relay circuit, which is 

connected between the energy meter and the load. The 

proposed smart energy meter is able to provide all the 

metering and billing services like meter reading and the 

consumed energy, sending the generated bill by the SMS 

(short message service) over the GSM network and the 

consumer can also check the data on the server the data to 

send by the WIFI module and using the MQTT protocol. 

And Data will encrypt using the AES algorithm. 

For commercial and industrial use based on 

wireless communication GSM and GPRS to facilitate bill 

generation at the server end and informed to the customer 

via SMS. A Software solution is facility so that the 

customers can access the web page and pay the bill online 

[1] from anywhere without visiting to the billing office. The 

customer can show That the meter reading how much the 

energy will consume and that based the bill will be 

generated. 

In this System the data to transmitting WIFI 

through the server using the MQTT protocol. And the Data 

to be transmitted through the AES Encryption so NO one 

can corrupt the data. The data will be uploaded on the sever. 

Energy provider can manage the data and the customer can 

check the data at what is the power consumption in previous 

month on that based the customer controlled the Power 

Consumption. 

II. EXISTING SYSTEM 

In Existing System of the Energy Meter is it located 

anywhere so it maintains cost increase. Meter Reading is 

also Problematic because it is manually, Sometime meter 

reader taken wrong reading so it is not trustable, In Rainy 

Season meter reader has troubleshoot to taken the data, Bill 

distribution Process is also long, and Major issues is Energy 

Theft these are the main problem in Existing System. 

A. Over Come Existing System 

To overcome the existing System moved to the Smart 

Energy Meter. In the Smart Meter Author can be used to the 

Design the Energy Meter using Analog IC ADE7757, AVR 

32bit(AT32UC3B0128)Controller, GSM(Global System for 

Mobile communication), ESP8266, MQTT Protocol, AES 

Encryption all these parameters to combine that Power 

consumption detail  will be Securely Transmitted to the 

Server.      

B. ADE7757 

In This IC has the on chip 16 bit sigma –Delta ADC. The 

ADE7757 supplies average real power information on the 

low frequency outputs F1 and F2. These outputs may be 

used to directly drive an electromechanical counter or 

interface with a Controller. The ADE7757 has VDD pin it 

takes the min 4V if lower the 4V the IC will not work and 

max is 5V.It is high accuracy IC. It has on chip 2.5V 

Reference voltage. The real power calculation is derived 

from the instantaneous power signal. The instantaneous 

power signal is generated by a direct multiplication of the 

current and voltage signals [5].  

C. AVR 32bit (AT32UC3B0128) 

In This Controller it is 32bit Low Power, High performance 

Controller. It is RISC instruction supported and it 

frequencies up to 60MHz, work on Ultra Low Power 1.8V-

3.3V, It has 128Kbytes Flash Memories, 32Kbytes of 

SRAM. 

So these many features are available on this 

controller so that I can use this controller [4]. 
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On this entire Author design the one Proposed 

System to implement the Low cost, Secure Energy Meter. 

III. PROPOSED SYSTEM 

The Proposed System is divided into three parts such as 

Energy Measuring Unit, Controller Part, and Software Part. 

Fig.1 shows the Proposed System. 

 
Fig. 1: Proposed System 

In this System we apply the 230V to the Power 

Supply to the Load and the ADE7757 Energy Meter IC is 

Measured the Voltage how much the Load Consume the 

Power. The Energy Meter IC Calculate the Instantaneous 

and Real Power Information on the F1 and F2 or CF Pin. So 

F1 and F2 directly    connect to the Controller. Here the F1 

and F2 give the Real Power information as a Frequency. 

 
Fig. 2: Signal Processing Diagram 

The Next Part is the Controller Here we use the 

AT32UC3B0128 AVR 32bit. The output of the meter is in 

the Frequency so it gives to the controller input controller 

will take this input. So counter will count the pulse of the 

frequency and the timer will calculate the time how much 

time will take by the counter to calculate the one unit on that 

based the price will be calculated. So this whole information 

will be display on the LCD. Here the buzzer will used 

because if any tempering occurred by the Meter so the 

buzzer will be on and alert message will transmit to the 

owner[6]. This all information will transmit through the 

WIFI using the MQTT Protocol on the Server. So user can 

easily showing the bill anywhere and controlled the using of 

the energy. Here the data will transmit the plain text so we 

can use the AES Encryption implement in this system so the 

data will transmit securely. So AES can be implementing on 

the controller so the data will securely transmit using the 

Wi-Fi[7]. 

The Next Part is the Software here the 

LAMP(Linux Apache MySQL PHP) sever will used. So the 

user can access this server. QT is the graphically design tool 

using this tool we create the graphically display the graph of 

the Power Consumption. So user get easily understand how 

much power will used this month or what is about the last 

month[8]ss.  

Here Energy Meter will design by the Kicad 

Software. 

Fig. 3 is the Schematic of the ADE7757 Energy Meter. 

 
Fig. 3: Schematic of ADE7757 Energy Meter 

In this Schematics the there will be ADE7757 IC, 

Resistors, Capacitors, Optocoupler, Leds, on board 5V 

power supply. 

IV. CONCLUSION 

After doing all things the Power consumption data will 

transmit securely to the server so the user can access the 

data anywhere. 

If Meter is misbehave then alert message will 

transmit to the owner mobile. 

Data will be stored in the Server so user can check 

any time anywhere. 
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