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Abstract— In this system an automatic meter reading system 

is designed using IOT Technology. The embedded micro 

controller is interfaced with the ESP8266 Module. This setup 

reads energy consumption data based on which the 

consumption data is calculated. This controller calculates the 

data and transfers that data to IOT Module. The IOT will 

provide the remote communication of the EB reading data to 

the remote EB server. The system or the EB sever generates 

the customer bill in every two months once as per government 

norms based on power usage of the customer. Then the used 

unit rate values are verified by EB official. According to the 

readings, the billing information also can be viewed by the 

authorized customer. If the bill due exceeds a particular 

period and customer doesn’t pay bill on-time, the power 

supply to the corresponding home can be disconnected by the 

authority by accessing the control provided on the server. 

Once the payment of bill is done the power supply is given to 

the customer through IOT server page. Power management 

concept is introduced, in which during the restriction mode 

only limited amount of power supply can be used by the 

customer. 
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I. INTRODUCTION 

Electrical power has become indispensable to human survival 

and progress. Apart from efforts to meet growing demand, 

automation in the energy distribution is also necessary to 

enhance people’s life standard. Traditional meter reading by 

human operator is inefficient to meet the future residential 

development needs. So there is increased demand for 

Automatic Meter Reading (AMR) systems which collects 

meter readings electronically, and its application is expanding 

over industrial, commercial and utility environment. 

Electronic utility meters are an important step towards 

automating the utility metering process. Automated utility 

meters have many new features that help to reduce the cost of 

utilities to customers and the cost of delivering utilities to the 

utility provider. The onset of rural electrification provides 

opportunities for new and more efficient metering 

technologies to be implemented. Traditional electro-

mechanical meters, still widely used today, are prone to drift 

over temperature and time.  

 This method of collecting of meter readings 

becomes more problematic and costly when readings have to 

be collected from vast, and often scattered rural areas. Meter 

readers are reluctant to make the effort to travel to such areas 

and will often submit inaccurate estimations of the amount of 

electricity consumed. For households at the top of high 

buildings and luxury housing plots, traditional meter reading 

is highly inefficient. There exists chance for missing bills, 

absence of consumer etc. Even though these conventional 

meters were replaced with more efficient electronic energy 

meters these problems still persists. So a system which will 

provide the bill in users mobile will be more suitable in the 

current scenario. Here a new method of electronic energy 

metering is introduced which will automatically sense the 

used energy, records these reading continuously, then sends 

it to the billing point through the existing IOT to Eb server. 

Finally after processing the collected data bill is generated 

using a web based system software and is send back to the 

server where the customer as well as the authority can update 

with the billing and power consumption information. As it is 

web oriented once the data is updated, the registered users and 

authority can monitor and analyses the generated bill of any 

month anywhere in the world. 

II. OVERVIEW 

Traditional metering method is not convenient for energy 

measuring and billing, also more difficult (i.e.) measurement 

of energy consumed by the particular user done manually and 

data sent to electricity board where the amount is calculated 

based on the usage of electrical unit. The most common type 

of electricity meter is the electromechanical induction watt-

hour meter. The electromechanical induction meter operates 

by counting the revolutions of a non-magnetic, but 

electrically conductive, metal disc which is made to rotate at 

a speed proportional to the power passing through the meter. 

The number of revolutions is thus proportional to the energy 

usage. The voltage coil consumes a small and relatively 

constant amount of power, typically around 2 watts which is 

not registered on the meter. The current coil similarly 

consumes a small amount of power in proportion to the 

square of the current flowing through it, typically up to a 

couple of watts at full load, which is registered on the meter. 

The disc is acted upon by two coils. One coil is connected in 

such a way that it produces a magnetic flux in proportion to 

the voltage and the other produces a magnetic flux in 

proportion to the current. The field of the voltage coil is 

delayed by 90 degrees, due to the coil's inductive nature, and 

calibrated using a lag coil This produces eddy currents in the 

disc and the effect is such that a force is exerted on the disc 

in proportion to the product of the instantaneous current, 

voltage and phase angle (power factor) between them. A 

permanent magnet exerts an opposing force proportional to 

the speed of rotation of the disc. The equilibrium between 

these two opposing forces results in the disc rotating at a 

speed proportional to the power or rate of energy usage. The 

disc drives a register mechanism which counts revolutions, 

much like the odometer in a car, in order to render a 

measurement of the total energy used. The type of meter 

described above is used on a single-phase AC supply. 

Different phase configurations use additional voltage and 

current coils. 
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Fig. 1.0: Traditional energy meter and Electronic digital 

meter 

 Three phase electro mechanical induction meter, 

metering 100 A 240/415 V supplies. Horizontal aluminum 

rotor disc is visible in centre of meter the disc is supported by 

a spindle which has a worm gear which drives the register. 

The register is a series of dials which record the amount of 

energy used. The dials may be of the cyclometer type, an 

odometer-like display that is easy to read where for each dial 

a single digit is shown through a window in the face of the 

meter, or of the pointer type where a pointer indicates each 

digit. With the dial pointer type, adjacent pointers generally 

rotate in opposite directions due to the gearing mechanism. 

The amount of energy represented by one revolution of the 

disc is denoted by the symbol Kh which is given in hours per 

revolution. The value 7.2 is commonly seen. Using the value 

of Kh one can determine their power consumption at any 

given time by timing the disc with a stopwatch.  

P = 3600 Kh\ t 

Where: 

t = time in seconds taken by the disc to complete one 

revolution, 

P = power in watts.  

 Electronic meters display the energy used on an 

LCD or LED display, and some can also transmit readings to 

remote places. In addition to measuring energy used, 

electronic meters can also record other parameters of the load 

and supply such as instantaneous and maximum rate of usage 

demands, voltages, power factor and reactive power used etc. 

They can also support time-of-day billing, for example, 

recording the amount of energy used during on-peak and off 

peak hours. 

A. Objectives  

The main objective of the system is to measure the periodic 

EB meter readings as well as load disconnection process from 

customer areas such as home, industry etc., by using wireless 

application protocol (WAP). 

B. Existing System  

Tariff recommendation is an important marketing means for 

retailers in electricity market. Based on the power 

consumption data acquired by the advanced metering 

infrastructure, tariff recommendation can not only match 

customers with appropriate tariff but also guide customers to 

adjust power consumption strategy. In this paper, an 

adjustment oriented electricity tariff recommendation method 

based on typical customers is proposed. Fuzzy clustering 

algorithm is applied to power consumption data of appliances 

to extract the consumption feature of each kind of appliance. 

Then the decision tree is constructed, which correlate the 

class features of appliances with clusters of customers. Pre-

pruning decision tree is deployed together with use of depth-

first search to exclude meaningless nodes of the decision tree, 

so that the typical customer set is determined. The tariff 

recommendation model is constructed aiming at minimum 

electricity bill, which credits to optimize benchmark strategy 

of power consumption for typical customers. The model is 

solved by particle swarm optimization. Simulations show that 

the proposed method enables customers to understand the 

adjustment signal revealed by the tariff, and results in 

electricity bill reduction due to participating in demand 

response as retailers expected.  

1) Problem Identifications 

 Tariff adjustments measures are handled for energy 

management and billing. 

 Remote Power management control is not provided. 

 Optimization of billing is done in order to provide 

electricity bill reduction. 

C. Proposed System  

In this system an automatic meter reading system is designed 

using IOT Technology. The embedded micro controller is 

interfaced with the ESP8266 Module. This setup reads energy 

consumption data based on which the consumption data is 

calculated. This controller calculates the data and transfers 

that data to IOT Module. The IOT will provide the remote 

communication of the EB reading data to the remote EB 

server. The system or the EB sever generates the customer 

bill in every two months once as per government norms based 

on power usage of the customer. Then the used unit rate 

values are verified by EB official. According to the readings, 

the billing information also can be viewed by the authorized 

customer. If the bill due exceeds a particular period and 

customer doesn’t pay bill on-time, the power supply to the 

corresponding home can be disconnected by the authority by 

accessing the control provided on the server. Once the 

payment of bill is done the power supply is given to the 

customer through IOT server page. Power management 

concept is introduced, in which during the restriction mode 

only limited amount of power supply can be used by the 

customer. 

III. SYSTEM ARCHITECTURE 

 
Fig. 2.1: System Architecture diagram of the EB station 

server 
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Fig. 2.2: block diagram of the power supply unit 

IV. ARCHITECTURE DESCRIPTION 

The system architecture of IOT based automatic EB readings 

and controlling system is shown in figure 3.1. The system 

consists of ESP8266, Voltage and Current sensing unit, 

buzzer, Relay. Energy Meter IC generally produces electrical 

pulses proportional to the power consumed by the consumer 

and the power supply of microcontroller. Node CMU 

calculates the energy consumed by the consumer utilizing the 

output of Energy Meter and programs loaded on the 

microcontroller. Voltage and Current sensing unit feeds the 

actual current and voltage of load connected to consumer side 

to the energy meter. IOT module interfaces with the 

microcontroller unit which is used to communicate the 

information about the measured bill to EB server as well as 

customer and also it shows the bill status and due date through 

Web server. Relay mainly performs the switching operation 

which is used to turn ON and turn OFF the power connection 

between energy meter and load through supply mains 

depending upon the bill payment. The buzzer unit is used to 

alert the customer on due date and it continuously alert if 

customer not paid the bill. The buzzer is automatically turned 

OFF when the customer paid the bill. IOT Web server shows 

the energy consumption, number of unit recharged by the 

consumer, rest of the unit and maximum demand. The energy 

billing system mainly consists of a user operated PC and IOT 

module. The server unit sets number of units in the server 

according to the consumer’s demand. The tariff rates are 

already programmed in the IOT module of energy billing 

system and the system will only load the number of units into 

the server. 

V. CONCLUSION 

The system is successfully completed to measure and control 

the consumer EB billing system by using wireless 

communication protocol. The Energy meter is interfaced with 

the IOT Module. This setup is fixed with new design of digital 

meter in home. This controller with the IOT module reads the 

data from the power sensing unit and transfers that data to 

IOT Module through the serial port. The IOT module has the 

ability of sending information to the web server page. The 

web server is maintained by EB office, which is the authority 

office that can be used to view the bill status of the customer 

and also controls power being supplied. The system generates 

the customer bill in every two months once as per government 

norms based on power usage of the customer. Then the used 

unit rate values are sent to the EB office server through IOT 

module. According to the readings, the authority officer will 

send the information about the bill to the customer.  
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