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Abstract— This paper focuses on fault monitoring and 

providing protection to industrial load using micro-

controller and GSM technology. Large & medium scale 

industries suffer various problems such as overvoltage, 

under voltage, over temperature, single phasing, over 

current, earth fault etc. To protect the industrial loads from 

various faults mention above we are introducing a new 

system. The system which introducing is a micro-controller 

and GSM based hardware system which will keep a record 

of various parameters such as overvoltage, over current 

single phasing etc. A system is also interface with 

microcontroller, GSM modem and LCD. LCD will 

continuously display the values of all three phases and 

provide a value of temperature. The GSM modem takes the 

values which will be displayed on the LCD from micro-

controller and send to the predefined mobile number by 

SMS. This system is capable to auto-restart when fault get 

cleared. 
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I. INTRODUCTION 

The engineer and the researcher, who are working for the 

development of the industries, always have a power supply 

as priority area. They had came up with some condition 

monitoring method such as vibration monitoring, thermal 

monitoring, chemical monitoring, then all these type of 

monitoring method need special sensor which are quit 

costly. As compare to the traditional mechanical based 

system, the microcontroller based hardware system has 

more accuracy as well as safe and visual environment, 

which is shown by the experimental result. In this paper, we 

are introducing a new method for the protection of the 

industrial load using microcontroller and GSM technology. 

The microcontroller will constantly monitor the various 

parameters like under voltage, over voltage, over 

temperature, so that the load can be protected from the 

undesired values of the parameter. This system will also 

provide self evaluation which will keep informing us about 

the problem has occurred by which parameter. The system is 

also capable of auto restart itself, is default gate cleared and 

the parameter rescue it’s predefined or specified value. 

Using this system, we are monitoring the various parameters 

of the devices and the values of this parameter will 

continuously send to the predefined number of servicemen 

or electricity board by the SMS using GSM technology. The 

system priority’s is to protect the using microcontroller. 

Various electrical problems occur in tree phase supply like 

over voltage, under voltage, single phasing, earth fault etc. 

The load connected across these three phase supply cannot 

operate properly because of these faults. So to protect the 

device or load we are introducing the system which will 

give the information about the fault occurs in which phase 

exactly. So that we can save men work and time also. 

II. FAULT IN THREE PHASE DEVICES AND THEIR CAUSES 

A. Over voltage: 

When the systems voltage increases above the 110% of 

nominal voltage rating it is called as over voltage. Over 

voltages are less known than under voltage but they can also 

emerged because of the system fault. There are many 

reasons for the occurrence of over voltages like L-GND 

Fault, due to which the voltage of other two phases can rise. 

It can also cause due to the lightning strike, power supply 

surges and when the load of the system is suddenly reduced. 

The overvoltage can caused the failure of electrical 

equipment, due to the overheating which is caused by high 

voltage. It also caused insulation Failure and may destroyed 

electronic component. 

B. Under voltage: 

When the applied voltage is drop to the 90% of the rated 

nominal voltage, or less, it can be defined as under voltage. 

The main reason for causing the under voltage are short 

circuit, putting large load on the system suddenly, the failure 

in the equipment. Loose cable connection can also cause 

under voltage. If the voltage drop, the current will increase 

which means it will heat up the winding coil.  

C. Earth fault:  

An earth fault occurs when an active wire or the current 

carrying conductor comes into the contact with earth or 

ground. Due to this fault the system will draw heavy current 

which can caused the excessive heating and this overheating 

can turn into fire or explosion. It can also damage to the 

other equipment in the system. 

D. Overheating: 

When the temperature of the electrical system or its 

equipment increases above its rated value that situation it’s 

called as overheating. It can be caused due to the short 

circuit line fault and when the equipment is overloaded 

above its rated value. It can cause the burning of the 

winding of the equipment and damage the electrical system. 

E. Single phasing: 

When any one phase of the three phase system is lost or 

broken, this is called as single phasing. It is caused because 

thermal overload, broken wire or mechanical failure. As the 

load is now shifted to the remaining two phases because of 

single phasing, they will get overheated and can damage the 

winding. 



Fault Monitoring and Protection of Industrial Load using GSM Technology 

 (IJSRD/Vol. 6/Issue 02/2018/580) 

 

 All rights reserved by www.ijsrd.com 2133 

III. PROPOSED SYSTEM 

 
Fig. 1: Block Diagram of Fault Monitoring and Protection of 

Industrial Load 

Fig 1 shows the block diagram of fault monitoring 

and protection of industrial load. The 12 v dc supply is 

given through adapter to the GSM modem also this 12 v dc 

is converted into +5v dc through voltage regulator IC LM 

7805 to the microcontroller. Three single phase step down 

transformer are connected to the three phase respectively, 

the 230 volt Ac is converted into 12 Ac, and converted into 

Dc and fed to the microcontroller through comparator. The 

temperature sensor provides real time temperature in 0 C 

given to the microcontroller. If any fault occurs in the 

system LCD display the information of fault and soon as the 

fault occurs the relay will trip the load and SMS will be send 

shortly to the authority using GSM.   

IV. HARDWARE DESCRIPTION 

A. Microcontroller 89s52 

 
Fig. 2: Pin Diagram of Microcontroller At 89s52 

The 89S52 has 4 different ports, each one having 8 

Input/output lines providing a total of 32 I/O lines. Those 

ports can be used to output DATA and orders do other 

devices, or to read the state of a sensor, or a switch. Most of 

the ports of the 89S52 have 'dual function' meaning that they 

can be used for two different functions. 

The first one is to perform input/output operations 

and the second one is used to implement special features of 

the microcontroller like counting external pulses, 

interrupting the execution of the program according to 

external events, performing serial data transfer or 

connecting the chip to a computer to update the software. 

Each port has 8 pins, and will be treated from the software 

point of view as an 8-bit variable called 'register', each bit 

being connected to a different Input /Output pin. 

B. LCD Display 

 
Fig. 3: LCD Display 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x2 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 LCDs. The 

reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom 

character (unlike in seven segments), animation and so on. 

A 16x2 LCD means it can display 16 characters per 

line and there are 2 such lines. In this LCD each character is 

displayed in 5x7 pixel matrix. This LCD has two registers, 

namely, Command and Data [4]. 

The command register stores the command 

instructions given to the LCD. A command is an instruction 

given to LCD to do a predefined task like initializing it, 

clearing its screen, setting the cursor position, controlling 

display etc. The data register stores the data to be displayed 

on the LCD. The data is the ASCII value of the character to 

be displayed on the LCD. Click to learn more about internal 

structure of a LCD. 

C. GSM Modem 

 
Fig. 4: GSM Modem 

GSM module is used to establish communication between a 

computer and a GSM system. Global System for Mobile 

communication (GSM) is an architecture used for mobile 

communication in most of the countries. Global Packet 

Radio Service (GPRS) is an extension of GSM that enables 

higher data transmission rate. GSM/GPRS module consists 

of a GSM/GPRS modem assembled together with power 

supply circuit and communication interfaces (like RS-232, 

USB, etc) for computer. The MODEM is the soul of such 

modules.  
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V. ADVANTAGE 

1) No need to monitor from relay room.  

2) System can be monitored and controlled from 

anywhere.  

3) Save time.  

4) save men work. 

5) Mobile number can be changed at any time.(Mobile No. 

Portability)  

VI. FUTURE SCOPE 

In future by using suitable programming on microcontroller 

we can detect the fault in power Grid. 

VII. RESULTS 

CASE 1: Over Temperature, when the temperature of the 

load increases above 80 degree, then the load is 

disconnected from the supply and fault is displayed on the 

LCD as well as on mobile by SMS. 

 
CASE 2: Phase 1 absent, when the any one phase of the 

system will be absent then the load is disconnected from the 

supply and fault is displayed on LCD screen and message 

received on mobile. 

 
CASE 2: Two phases absent, when two phase of the system 

will absent then the load is disconnected from the supply 

and fault is displayed on LCD screen and message received 

on mobile. 

 
Message Received On Registered Mobile Number: 

 

VIII. CONCLUSION 

In the industries the three phase devices are used for various 

purposes, so it is necessary to protect them from various 

faults. From the above study we can conclude that this [2] 

methodology gives the perfect solution for protecting the 

three phase devices from getting damage from the faults 

such as overvoltage, overheating and earth fault etc. 
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