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Abstract- Efficient energy utilization plays a very vital role for the development of smart meters in power system. So, proper 

monitoring and controlling of energy consumption is a chief priority of this project. The existing energy meter system has few 

problems associated to it and one of the key problems is there is no full duplex communication for the suppliers. To solve this 

problem, a smart energy meter is proposed based on Internet of Things (loT). The proposed smart energy meter controls and 

calculates the energy consumption using ESP 8266 12E, a Wi-Fi module and uploads it to the cloud from where the consumer 

and producer can view the reading. Therefore, energy analyzation by the consumer becomes much easier and controllable. 

This system also helps in detecting power theft. Thus, this smart meter helps in close monitoring of the energy utilization using 

IoT and enabling wireless communication for consumers and suppliers. 
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I. INTRODUCTION 
 

We design an embedded energy meter based on IoT WiFi 

data acquisition system in view of the complicated cables 

and accident potential in the process of data acquisition of 

energy meter.  

 

Combined wireless IoT WiFi communication technology 
with data acquisition system, we build wireless data 

acquisition system based on PIC microcontroller and 

WiFi ESP8266 Module in the embedded electrical energy 

meter which can reduces the cable connections.  

 

During the design process of embedded electrical energy 

meter meter, we select the appropriate shunt, eliminate or 

reduce the effect of ESD before it connects with sensitive 

units so as to narrow the broadband circuit and isolate 

sensitive units, access the varistor in the power supply 

circuit to eliminate or reduce EFT. The major difference 
between IoT WiFi data acquisition system and other data 

collector is that it realizes wireless data transmission after 

the A/D conversion.  

 

Furthermore, the system is simpler, integrated, anti-

interference, stronger mobility and practicability.  

 

This project makes use of an onboard computer, which is 

commonly termed as micro controller. It acts as heart of 

the project. This onboard computer can efficiently 

communicate with the output and input modules which 

are being used. The controller is provided with some 
internal memory to hold the code. This memory is used to 

dump some set of assembly instructions into the 

controller. And the functioning of the controller is 

dependent on these assembly instructions.  

The data from the WiFi IoT module is fed from the 
microcontroller, The Micro controller automatically takes 

the responsibility of calculating the bill with the data 

received from the input, which is present with the energy 

meter, and the tariff provided by the operator and displays 

the same on the LCD.  

 

The major advantages of this system are making use of 

WiFi module which helps for a wireless transmission and 

calculation of the bill can be done and is seen on hand 

held device using WiFi technology. 

 

II. METHODOLOGY 
 

We will be taking regular AC voltage input to the bridge 

rectifier where ac is converted into dc. By using a voltage 

regulator 240v is stepdown to 5v which is used to run the 

microcontroller. The microcontroller takes input from the 

energy meter in form of pules by using an optocoupler the 
no of pules are considered based on the energy meter we 

are using and the readings are shown in the LCD.  

 

By using a wifi module ESP8266 we can upload the data 

into servers where we can check our energy consumption 

and by adding home automation, we can save energy 

utilization. Circumstances that we find ourselves in today 

in the field of microcontrollers had their beginnings in the 

development of technology of integrated circuits. This 

development has made it possible to store hundreds of 

thousands of transistors into one chip.  

 
That was a prerequisite for production of micro-

processors, and the first computers were made by adding 

external peripherals such as memory, input output lines, 

timers and other. Further increasing of the volume of the 
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package resulted in creation of integrated circuits. These 

integrated circuits contained both processor and 
peripherals. That is how the first chip containing a 

microcomputer, or what would later be known as a 

microcontroller came about.  

 

Microprocessors and microcontrollers are widely used in 

embedded systems products. Microcontroller is a 

programmable device. A microcontroller has a CPU in 

addition to a fixed amount of RAM, ROM, I/O ports and 

a timer embedded all on a single chip. The fixed amount 

of on- chip ROM, RAM and number of I/O ports in 

microcontrollers makes them ideal for many applications 

in which cost and space are critical. An electricity meter 

or energy meter is a device that measures the amount of 

electric energy consumed by a residence, business, or an 

electrically powered device.  

 

Electricity meters are typically calibrated in billing units, 

the most common one being the kilowatt hour [kWh]. 

Periodic readings of electric meters establish billing 

cycles and energy used during a cycle. In settings when 

energy savings during certain periods are desired, meters 

may measure demand, the maximum use of power in 

some interval. "Time of day" metering allows electric 
rates to be changed during a day, to record usage during 

peak high-cost periods and off-peak, lower-cost, periods. 

Also, in some areas meters have relays for demand 

response shedding of loads during peak load periods.  

 

Fig 1. Block diagram of transmitter section of IOT. 

 

II. BASED ENERGY METER 

 
1. Advantages: 
• Energy conservation can be monitored on Smart 

Phones.  

• The system transmits the data to through WiFi 

technology  

• Real time authentication for energy meter reading  

• Efficient and low cost design.  

• Low power consumption.  

• Fast and accurate result.  

2. Disadvantages: 
• Interfacing energy meter to the Micro controller is 

sensitive.  

• It uses WiFi technology mechanism. • Depends on 

distant and also signal strength. 
 

III. RESULT 

 
The project “IoT based Energy Meter” was designed 

such that to design a system which helps in remote 

monitoring of the Domestic Energy meter through simply 

WiFi Technology. The system monitors the power 

consumption by the load and based on the power being 

consumed daily, the reading of the energy meter is 

displayed on Smart Phone. 

 

 
Fig 2. Circuit diagram. 

 

Fig 3. Practical working of the project. 
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IV. CONCLUSION 
 

Integrating features of all the hardware components used 

have been developed in it. Presence of every module has 

been reasoned out and placed carefully, thus contributing 

to the best working of the unit.  

 

Secondly, using highly advanced IC’s with the help of 

growing technology, the project has been successfully 
implemented. Thus the project has been successfully 

designed and tested.  

 

V. FUTURE SCOPE 
 

Our project “IoT based Energy Meter” is mainly 

intended to design a system which helps in continuous 

monitoring of energy meter reading. This system has an 

energy meter, load, and Bluetooth module interfaced to 
the micro controller. The micro controller is programmed 

in such a way that the energy meter always gives the 

reading to the controller. The system also alerts through 

messages using Bluetooth dongle module onto the PC.  

 

This project can be extended by interfacing a Zigbee 

module, which helps in monitoring multiple energy meter 

readings on PC. GSM module can also be interfaced to 

monitor as well as to control the energy meter from 

anywhere in the world.  
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