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ABSTRACT  

The existing energy meter reading technology uses man power which has 

disadvantages like errors during calculation, absence of consumer during billing time 

and extra expenses for the billing process. The wireless energy meter monitoring system 

aims to minimize these difficulties by providing energy meter monitoring through 

wireless medium. Power consumed by consumer in the home side module is monitored 

by Electricity Board through wireless technology. This wireless technology is 

implemented by using ZigBee modules. This is done by using a ZigBee transceiver 

interfaced with both the EB (Electricity Board) section server as well as the consumer 

side. The Microcontroller based system continuously records the readings. These live 

meter readings are displayed in the LCD and also sent to the EB side through ZigBee. 

The EB (Electricity Board) takes the responsibility of calculating the bill with the data 

received from the home side, and the tariff provided by the operator and displays the 

same in the LCD placed in the consumer’s home by transmitting the data through 

ZigBee transceiver. If at all the consumer doesn’t pay the bill in allotted time, then the 

power supply to the home is cut down automatically using relay. 
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1. INTRODUCTION 

 In current world scenario, the world is changing towards automatic wireless technologies, 

which prefer not only reducing human efforts but is helping in making systems automatic and 

efficient. A system is said to be intelligent when it can decide what to do without any 

instruction and can work automatically. The existing energy meter reading technology uses man 

power which has disadvantages like errors during calculation, absence of consumer during 

billing time and extra expenses for the billing process. The wireless energy meter monitoring 

system aims to minimize these difficulties by providing energy meter monitoring through 
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wireless medium. Power consumed by consumer in the home side module is monitored by 

Electricity Board through wireless technology.   This  is  done by  using  a Bluetooth interfaced  

with  both  the  EB  (Electricity  Board)  section  server  as  well  as the  consumer  side.  The 

Microcontroller based system continuously records the readings. These live meter readings are 

displayed in the LCD and also sent to the EB side through Bluetooth. The EB  takes the 

responsibility of calculating the bill with the data received from the home side, and the tariff 

provided by the operator and displays the same in the LCD placed in the consumer’s home by 

transmitting the data 

2. BLOCK DIAGRAM 

 

 

 

2.1. BLOCK DIAGRAM OF EB MODULE 
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3. HARDWARE COMPONENTS 

• Power supply 

• Transformer 

• IC voltage Regulators 

• Filter 

• Potential Transformer 

• LCD  

• Bluetooth 

• Microcontroller 

• Arduino 

 

3.1. Power supply 

Landscape lighting, however, is typically supplied in lower voltage (12 Volts) spread out 

through several different lights. A transformer can convert the 120v electrical currently 

supplied from your house down to the 12v needed for each low voltage landscape lighting 

fixtures in your lawn! 

 

 

Figure1 Power Supply 

 

3.2. Transformer 

A transformer is defined as a passive electrical device that transfers electrical energy from one 

circuit to another through the process of electromagnetic induction. It is most commonly used 

to increase ('step up') or decrease ('step down') voltage levels between circuits.  

 

 

Figure 1 Transformer 
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3.3. IC VOLTAGE REGULATORS 

A voltage regulator is an integrated circuit (IC) that provides a constant fixed 

output voltage regardless of a change in the load or input voltage. 

 

 

Figure 2 IC VOLTAGE REGULATORS 

3.4. FILTER  

A filter is a circuit capable of passing (or amplifying) certain frequencies while attenuating 

other frequencies. ... DC power supplies: Filters are used to eliminate undesired high 

frequencies (i.e., noise) that are present on AC input lines. Additionally, filters are used on a 

power supply's output to reduce ripple. 

 

Figure 3 Filter 

3.5. POTENTIAL TRANSFORMER (PT) 

The potential transformer may be defined as an instrument transformer used for the 

transformation of voltage from a higher value to the lower value. This transformer step down 
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the voltage to a safe limit value which can be easily measured by the ordinary low voltage 

instrument like a voltmeter, wattmeter and watt-hour meters, etc. 

 

Figure 4 POTENTIAL TRANSFORMER (PT) 

3.6. CURRENT TRANSFORMER  

A current transformer (CT) is a type of transformer that is used to reduce or multiply an 

alternating current (AC). It produces a current in its secondary which is proportional to 

the current in its primary. ... The current transformer presents a negligible load to the primary 

circuit. 

 

Figure 5 CURRENT TRANSFORMER 

3.7. LCD Display 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated optical 

device that uses the light-modulating properties of liquid crystals combined with polarizers. 

Liquid crystals do not emit light directly, instead using a backlight or reflector to produce 

images in color or monochrome. 

 

Figure 6 LCD 
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 3.8. BLUETOOTH 

Bluetooth is a wireless technology standard used for exchanging data between fixed and mobile 

devices over short distances using UHF radio waves in the industrial, scientific and medical 

radio bands, from 2.402 GHz to 2.480 GHz, and building personal area networks. 

 

Figure 7 Bluetooth 

3.9.  Microcontroller 

A microcontroller (abbreviated MCU or µC) is a computer system on a chip that does a job. It 

contains an integrated processor, memory (a small amount of RAM, program memory, or both), 

and programmable input/output peripherals, which are used to interact with things connected to 

the chip. 

 

 

Figure 8 Microcontroller 

 

3.10. Arduino 

Arduino is an open-source hardware and software company, project and user community that 

designs and manufactures single-board microcontrollers and microcontroller kits for building 

digital devices. 

 

 

Figure 9 Arduino 
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4.  CONCLUSION 

 The need for progress in the distribution and billing of electricity will never end. With the 

proposed system, live monitoring of energy consumption will be made possible. Wireless 

technology helps to further reduce human intervention and therefore reduce human errors. 

Since less human intervention is required, the amount spent on hiring human labor can be saved 

and put to better use. Wireless technology also helps to automate the system. Total transparency 

is achieved between the service provider and the consumer since the billing process is totally 

transparent and can be monitored anytime, anywhere. It will encourage the common man to 

save energy and thereby move towards sustainable development. This system provides 

visualization for both consumer and provider. With the help of visualization, the usage pattern 

of energy can be noted and improved. 

5. FUTURE SCOPE 

The wirelss energy monitoring system for India has potential to change future of the energy 

billing system. It could helps to reduce the cost and improve the billing accuracy and efficiency 

and to contribute energy sustainability.  The wireless energy monitoring method used here is 

replaced with IOT based and can be extended to make energy billing system more widespread 

and make it one system for entire state. 
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