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Abstract— Power usage in different areas mainly in the 

developing areas are affected huge losses due to electricity 

theft. This paper proposes an On-Board and internet 

powered energy cost calculator. In this system aims to 

developing an digital energy meter that can be implemented 

in the homes so that the value of cost for energy consumed 

is calculated and stored in the website for the further 

activities. The system consists of a Arduino development 

board, interfaced with the input modules. The controller acts 

as an intermediate between both of them. The input is the 

power consumed in the home to which the cost is to be 

calculated. 
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I. INTRODUCTION 

Internet of Things (IoT) model, many of the living and non-

living things that encompass us will be on the internet in one 

form or another. Driven by the popularity of gadgets 

empowered by wire-less technological innovation such as 

Wireless Bluetooth, Radio Frequency Identification, 

Wireless-Fidelity, embedded sensor, IoT has moved out 

from its beginning stage and it is actually on the edge of 

changing the present fixed inter-net into a well featured 

upcoming Internet. Recently there are almost 9 billion inter-

connected electronic gadgets and it is noted to touch almost 

fifty billion gadgets by 2020.   

We propose a system that collects the energy 

consumed from each device and send to the LCD for 

displaying and stored in the web for further references. In 

existing system for collection of energy consumption data is 

that is consumed in home is calculated by person from EB , 

manually reads the consumption data from the meter. The  

data is recorded on a piece of paper along with a picture of 

the meter and finally submitted to the local EB office. There 

after the official’s read the snap shot and meter readings and 

then gives it to the local software for bill calculations and 

generation of bill. We as a consumer then make the payment 

for the received bill. This process is so much hectic process. 

Man made mistakes can be countless. Human resources 

wasted and many other problems do occur. We finally 

thought of building a system that will do the above process 

automatically. Microcontroller is attached with our 

traditional energy meters that will scan the meter reading 

after particular period and displays the energy consumed. 

In home only the cost is calculated for the energy 

consumed manually. This can be replaced by the automatic 

calculation of energy consumed by calculating the pulse 

generated per day. Therefore it is very suitable & convenient 

way in calculating the cost for the energy consumed.  The 

Customer can  pay the bill on schedule, by  knowing the cost 

of energy consumed from his home and he doesn’t want to 

wait for manual calculation . The system consists of 

ATMEL microcontroller ATMEGA328 from Arduino 

Development board, Wifi Modules, 16x2 Graphic LCD 

display.  

II. EXISTING SYSTEM  

The present system only provides feedback to the customer 

at the end of the month that how much power is consumed 

in the form of bill. The consumer has no way to track their 

energy usage on a more immediate basis. The consumers are 

growing exponentially fast and load on power providing 

divisions is rapidly rising. In the existing system meter 

tampering can be done easily and it’s one of the major 

drawback for an energy crisis. 

III. PROPOSED SYSTEM 

A. Block Diagram 

 
Fig. 1: Block Diagram 

IV. HARDWARE 

A. Arduino Uno (Atmega 328) 

The high-performance Atmel 8-bit AVR RISC-based 

microcontroller combines 32KB ISP flash memory with 

read-while-write capabilities, 1KB EEPROM, 2KB SRAM, 

23 general purpose I/O lines, 32 general purpose working 

registers, three flexible timer/counters with compare modes, 

internal and external interrupts, serial programmable 

USART, a byte-oriented 2-wire serial interface, SPI serial 

port, 6-channel 10-bit A/D converter (8-channels in TQFP 

and QFN/MLF packages), programmable watchdog timer 

with internal oscillator, and five software selectable power 

saving modes. The device operates between 1.8-5.5 volts. 

By executing powerful instructions in a single 

clock cycle, the device achieves throughputs approaching 1 

MIPS per MHz, balancing power consumption and 

processing speed. Arduino/Genuino Uno is a 

microcontroller board based on the ATmega328P. It has 14 

digital input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB 

connection, a power jack, an ICSP header and a reset button. 

It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power 

it with a AC-to-DC adapter or battery to get started. 
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Fig.2 

B. Wifi Module Esp8266 

This small module allows microcontrollers to connect to a 

Wi-Fi network and make simple TCP/IP connections 

using Hayes-style commands. However, at the time there 

was almost no English-language documentation on the chip 

and the commands it accepted. The very low price and the 

fact that there were very few external components on the 

module which suggests that it could eventually be very 

inexpensive in volume, attracted many hackers to explore 

the module. 

 32-bit RISC CPU:   Tensilica Xtensa LX106 running at 

80 MHz* 

 64 KiB of instruction RAM, 96 KiB of data RAM 

 External QSPI flash - 512 KiB to 4 MiB* (up to 16 MiB 

is supported) 

 IEEE 802.11 b/g/n Wi-Fi 

 16 GPIO pins 

 SPI, I²C, 

 I²S interfaces with DMA (sharing pins with GPIO) 

 
Fig. 3: 

C. LCD Display 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x4 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. These modules are preferred 

over seven segments and other multi segment LEDs. The 

reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom 

characters (unlike in seven segments), animations and so on.  

 
Fig. 4: 

D. Software Design 

In software design part we have created web portal design to 

display the energy consumed. In this users can open or 

access the portal from any part of the world. Any time any 

here user can check the consumption. Using serial port/ 

USB admin can connect the WiFi module to web portal. For 

that initially hardware setup is required then selecting 

particular port admin can connect to the hardware.  

E. Arduino-Integrate Development Environment (Ide) 

The open source Arduino Software (IDE) makes it easy to 

write code and compile it to the board. It runs on Windows, 

MAC OS and Linux. The environment is written in java 

based on processing and other open source software. The 

software can be use with any Arduino development board. 

F. Working 

The Ardunio is connected to the load by the means of 

voltage sensor, current sensor, the transformer to the 

reduction of voltage. Since the use of a digital meter is hard 

the load is connected to the Arduino. Then the wifi is 

connected to the board to save the data to the web page. The 

data is similarly displayed in the LCD for the reference of 

the customer. 

 
Fig. 5: 

V. CONCLUSION 

In the era of smart city advancement, this project is 

concentrated on the connectivity & networking factor.  As 

we observed that the all the houses may not contain the Wi-

Fi in home and it may be difficult for those to use this. So 

alternatively the cost can also be displayed in the LCD. 

https://en.wikipedia.org/wiki/Tensilica
https://en.wikipedia.org/wiki/IEEE_802.11
https://en.wikipedia.org/wiki/Wi-Fi
https://en.wikipedia.org/wiki/General-purpose_input/output
https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
https://en.wikipedia.org/wiki/I%C2%B2C
https://en.wikipedia.org/wiki/I%C2%B2S
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