
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 01, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1296 

Industrial Energy Audit and Statistical Analysis 

Prof. Vaishali Surjusre1 Buddhabhushan Nagrale2 Roshan Wasnik3 Sumit Katore4 Tarak Chitriv5 
1,2,3,4,5Department of Computer Technology, 

1,2,3,4,5KDK College of Engineering, Nandanvan, Nagpur, India

Abstract— The Smart Grid is an expansion of the current 

electricity grid. It comprises of a two-way transmission where 

electricity and information are interrelated by the end user 

and utility to amplify efficiency. Advancement in 

technologies has contrived homes a better planning, efficient 

and even more guarded. Familiarizing Arduino-UNO to the 

domain of home automation contribute plentiful 

customizations to turn a regular home into a smart home. The 

main objective is to provide a low cost setup/platform for 

interconnection electrical/ electronic devices and various 

sensors in a home via internet of things (IoT). The main goal 

of present scenario of work is to design a smart grid using 

various sensors which can be monitored and controlled by the 

Arduino-UNO via the Internet of Things (IoT). This will 

provide a simple, fast and reliable way to automate their 

environment and thus will play a major role to the owner. This 

paper proposed a system composed of digital sensors, 

communication, and control devices and field technologies 

that function to provide systematization for various electric 

parametric processes. The proposed system of grid setup 

includes an application to engineer and monitor new data and 

thus permitting relevance for more efficient and dynamic 

analysis of grid operations. The information provided by the 

system will thus enable to take informed decision about a plan 

for managing energy treatment.   
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I. INTRODUCTION 

The smart grid is a progressive platform to the means we 

redeem electricity today. In earlier times the need for 

electricity was substantial compared to that presently. Since 

the claim for electricity has humongous heightened, an 

upgrade of the current grid system is much required. With the 

technology accessible in these modern times, the smart grid 

could be devised in such an aspect, that it uses digital 

communications technology to disclose and acknowledge to 

local changes in usage. The system will character a two-way 

dialog where electricity and data can be interrelated between 

the end user and utility. This can increase or decrease the 

amount of energy an end user needs by analyzing the 

feedback of the two-way dialog. In this system a smart energy 

meter is installed in every end user unit and a server    is 

maintained at the service provider side. Both the Modbus 

module which facilitates communication between the two 

ends. The Arduino gets the units data from the Energy meter 

and sends the acquired data to the server via Modbus 

transmission. The server in the transmission system is allied 

to the cloud, through this we can able to monitor and control 

the EB lines of every end user through Internet. This system, 

also serves to shut off the end user‘s particular product which 

consumes more units. This system also helps the end users to 

monitor their daily usage of electricity through the Internet. 

The transfer of electricity and information between end user 

and utility would increase efficiency, reliability and security. 

A. Existing System  

In the current energy meter grid technology, the meter 

reading process is done by the help of manpower. But this 

method is to eliminate several disadvantages like extra 

expenses for the billing process.  

B. Proposed System  

The smart grid engage the application of advanced 

communications and control technologies and volunteers to 

upgrade accuracy, capability, and s which are key factor in 

the progressing modernization of the electricity delivery 

system 

Advanced metering infrastructure (AMI), which 

sum ups smart meters, communication networks, and 

information management systems, to intensify the 

operational efficiency of utilities and providing electricity 

customers with information to more effectively manage their 

energy use.  

II. BLOCK DIAGRAM 

 
Fig. 1: Smart grid EB 

 
Fig. 2: Consumer 1 

 
Fig. 3: Consumer 2 
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A. Description 

Block diagram of an Embedded Systems based Control and 

Monitoring of Smart Grid using Arduino-uno shown in 

Figure 1. Smart grid EB was built around Arduino-uno and it 

is attached with Modbus receiver. End user system is built 

around Arduino with Modbus Transmitter and Relay Circuits.  

1) End users section:  

The unit‘s data from the energy meter is passed to Arduino, 

and then Arduino transfers the data to Smart Grid through 

Modbus Transmitter.  

2) Smart Grid:  

The Transmitted data is acquired by Modbus Receiver; The 

Receiver passes the data to the Arduino-uno and with the help 

of IOT  

3) Monitoring Section:  

The EB officials, as well as End users can monitor the 

consumed data through Internet. Additionally End users were 

given an extra feature to shut down their own product. The 

end user side is equipped with an energy meter, Modbus, 

relay unit. The Arduino-uno continuously monitors the 

energy meter reading and calculates the amount till the last 

usage. These details can be viewed on the monitor and also it 

will be sent to the EB server through the Modbus module. The 

relay trace unit is abided for the attention of the end user in 

case of exceeding normal usage, and control electricity theft 

in case of any tariff variation by the EB side and also helps 

the end users to monitor their daily usage of current through 

the Internet.  

B. Smart Grid 

Here‘s the heart of the system, Arduino-uno which receives 

the Power Consumed Units from the End user Side System 

using one of a WSN component, Say Modbus and let the 

software program receive the values for further calculations 

like Units Comparison and uploading that End user data to 

Cloud using IoT. 

 
Fig. 4: Aurduino kit connected tophasor meter 

C. End User System 

This system with Arduino-UNO MCU unit does both internal 

and external exertion in regard to communicating with Smart 

Grid EB and end user home/industrial automation.  

Arduino does relay the daily regime of Power Units 

consumed to the Smart Grid EB and also uses it to keep a 

record of Power Monitoring system for the respective High 

Watt Products used inside the home or industry.  

Once the Power Unit Crosses the maximum 

delineate level either gives wary to the end user or controls 

the commodity by switching it OFF depending upon the end 

users application benefits.  

III. INTERNET-OF-THINGS 

Whenever an Embedded System plays a part in reamending 

data onto a remote location or gadget through an Internet IP 

address employing WAN, it‘s nothing but IoT.  

Here in our project, we are uploading and 

downloading data from Cloud or any particular Internet IP 

address using the Internet facility contribute default by the 

hardware in our system (Arduino-uno2) at Smart Grid EB 

Side.  

All the data say the Power Unit Monitored at Grid 

Side, the data received from End user Side, Comparison 

between both Units and Exceeded Units, etc. are possible 

through this IoT concepts using WAN facility. Updating the 

kind of Embedded Systems data‘s are made probable in many 

ways like TCP/IP, UDP, Web-based Applications or Scripts 

or particular HTML Webpage, etc. 

IV. ARDUINO – UNO 

Arduino is an open-source emblematic platform established 

for apparent to use hardware and software. Arduino boards 

are adequate to read inputs from a sensor, a light weight on a 

button, or any social Media message - and turn it into an 

output – trigger a motor, switching ON an LED. We can 

command the board what to do by transmitting a set of 

instructions to the microcontroller on the board.  

In Recent years, Arduino has been the foundation for 

implementation of millions of projects, from day to day 

objects to high level instruments. A worldwide group of 

developers - students, programmers, hobbyists, artists and 

professionals - has utilized around this open-source tool, their 

contributions have leveled up to an incredible amount of 

shareable knowledge that can be of great help to beginners 

and experts alike. 

 
Fig. 5: Arduino – UNO 
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V. SOFTWARES USED 

Following are the technologies used on which the system was 

developed. 

A. Arduino IDE:  

The Arduino IDE software is developed as open source 

toolkit, made available by experienced programmers for 

extension. C++ libraries are made expansion of the language 

and for understanding technical description through C++ 

libraries can make the leap to the AVR C from Arduino 

programming language on which it's based. In Similar way, 

we can implement AVR-C code directly in the Arduino 

programs if necessary. 

B. Visual Studio 2016:  

Visual Studio is as programmable notepad and as compiler 

which supports multiple programming languages such as 

Java, Python and DOT NET etc. Particularly for this project 

we designed Dot net codes using Visual Studio 2016.  

VI. RESULT 

The Arduino kit takes values from the meter board and upload 

values to the server via Modbus protocol.  

Following HTML page displays the electric supply 

consumed parameterized in voltage and current by various 

devices. 

 
Fig. 6: Voltage and Current consumption 

 
Fig. 7: Power consumption in Watt unit 

The system maintains a log for hour to hour power 

consumption so to manage the daily usage of electricity.  

 

VII. CONCLUSION 

Very soon in near future, the current system architecture grids 

of today will upgrade into a prospering, effective, 

environment-friendly and energy efficient system known as 

the Smart Grid. It abridges the work of the electricity board 

in tripping the supply to a particular user in case of electricity 

theft etc. It helps the customer in knowing about the duty tax 

variation. It enables transceiver consolidate with the EB 

section server as well as in the end user side. Power consumed 

by the end user is analyzed by Modbus.  
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