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Abstract 

The goal of this undertaking is transformer monitoring framework utilizing GSM and auto cut off and load changer. This venture 

is extremely used to power board. This tasks presents outline and usage of a mobile embedded framework to monitor and record 

key activity indicators of a distribution transformer like load streams, voltage. The proposed on-line monitoring framework 

coordinates a global service mobile (GSM) Modem, with remain solitary single chip microcontroller and sensor bundles. It is 

introduced at the distribution transformer site and the previously mentioned parameters are recorded utilizing the worked in S-

channel analog to digital converter (ADC) of the embedded framework. The obtained parameters are handled and recorded in the 

framework memory. In the event that there is any variation from the norm or a crisis circumstance the framework sends SMS (short 

message service) messages to assigned mobile phones containing data about the anomaly as indicated by some predefined 

guidelines and strategies that are stored on the embedded framework EEPROM. Additionally, it sends SMS to a focal database by 

means of the GSM modem for additionally handling. This mobile framework will push the utilities to ideally use transformers and 

recognize issues before any cataclysmic disappointment.        
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Embedded frameworks are controllers with on chip control. They comprise of microcontrollers, input and output gadgets, memory 

and so on., on chip and they can be utilized for a particular application.  

A little PC outlined in a solitary chip is known as a solitary chip microcomputer. A solitary chip microcomputer commonly 

incorporates a microchip RAM, ROM, clock, interrupt and fringe controller in a solitary chip. This single chip microcomputer is 

additionally called as microcontroller; These Microcontrollers are utilized for assortment of utilizations where it replaces the PC. 

The use of this microcomputer for a particular application, in which the microcontrollers a piece of utilization, is called embedded 

frameworks.  

Embedded frameworks are utilized for constant applications with high unwavering quality, exactness and accuracy, Embedded 

frameworks are worked with Real Time Operating frameworks like WinCE, RT Linux, VxWorks, PSOS, and so on..,  

Embedded frameworks are exceptionally mainstream nowadays Most of the Electrical, Electronics, Mechanical;, Chemical, 

Industrial, Medical, Space and numerous more zones have the embedded frameworks in their applications 

 Application of Embedded System 

 Robotics 

 Aviation 

 Telecommunication and Broadcasting 

 Mobile Phones and mobiles networking 

 Satellite Communication 

 Blue Tooth 

 Electronic sensors 

 Home Appliances etc. 

 Role of Embedded Systems 

Embedded frameworks are conservative, savvy, proficient, and practical and easy to understand, they are closed frameworks and 

react to this present reality circumstance quick, shut framework implies, everything required for a particular application is 

embedded on the chip and consequently, they don't call for outside prerequisite for their working. 

II. METHODOLOGY 

In this undertaking, PIC Controller will control all area which is associated with the controller for industrial application. GSM is 

utilized to monitor the transformer. If any issues like high voltage, low voltage, high temperature in transformer, power will cut 
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off naturally. On the off chance that the voltage is surpasses transformer will automatically remove the power. Around then 

transformer status will automatically transmit the flag to EB office with the assistance of GSM modem, at that point the PIC 

controller will remove the transformer line by utilizing relay driver unit and furthermore change transformer load. The Relay driver 

unit is specifically associated with the PIC Controller. The parameter, for example, Voltage and current is monitoring utilizing PIC 

Controller which is associated with the controller. Voltage and current is estimated by utilizing the Potential transformer and 

current transformer. LCD Display is utilized to show the parameter of the framework which is specifically associated with the PIC 

Controller. Figure 1 shows the overall block diagram of proposed system. Figure 3 shows the circuit diagram of proposed system. 

 
Fig. 1: Block Diagram 

 PIC 16F877 

This controller is generally utilized for exploratory and current applications in light of its low cost, extensive variety of utilizations, 

high caliber, and simplicity of accessibility. It is perfect for applications, for example, machine control applications, estimation 

gadgets, examine reason, et cetera. The PIC 16F877 highlights every one of the segments which present day microcontrollers 

ordinarily have. PIC16F877 chip is accessible in various sorts of bundles. As per the sort of utilizations and use, these bundles are 

separated. The stick outlines of a PIC16F877 contribute distinctive bundles is appeared in the figure 2. 

 
Fig. 2: Pin Diagram 
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Fig. 3: Circuit for 16F877 Microcontroller 

III. VOLTAGE MEASUREMENT 

This circuit is intended to monitor the supply voltage. The supply voltage that needs to monitor is venture around the potential 

transformer. Generally we are utilizing the 0-6v potential transformer. The progression down voltage is redressed by the accuracy 

rectifier. The circuit diagram of voltage measurement is shown in figure 4. 

The exactness rectifier is an arrangement acquired with an operational intensifier keeping in mind the end goal to have a circuit 

acting like a perfect diode or rectifier .The full wave rectifier is the mix of half wave accuracy rectifier and summing speaker. 

Exactly when the voltage is negative, there is a negative voltage on the diode, as well, so it works like an open circuit, there is no 

present in the heap and the yield voltage is zero. At the point when the info is certain, it is opened up by the operational enhancer 

and it turns the diode on. There is present in the load and, in view of the criticism, the yield voltage is equivalent to the information. 

For this situation, when the information is more prominent than zero, D2 is ON and D1 is OFF, so the yield is zero. At the point 

when the information is under zero, D2 is OFF and D1 is ON, and the yield resembles the contribution with an intensification of 

− R2/R1.The full-wave rectifier relies upon the way that both the half-wave rectifier and the summing speaker are exactness 

circuits. It works by creating an upset half-wave-corrected flag and after that including that flag at twofold abundancy to the first 

flag in the summing intensifier. The outcome is an inversion of the chose extremity of the information flag. At that point the yield 

of the amended voltage is changed in accordance with 0-5v with the assistance of variable resistor VR1. At that point given to 

swells are separated by the C1 capacitor. After the filtration the comparing DC voltage is given to ADC or other related circuit. 

 
Fig. 4: Voltage measurement circuit 
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IV. CURRENT MEASUREMENT 

This circuit is intended to monitor the supply current. The supply current that needs to monitor is advance around the present 

transformer. The progression down current is changed over by the voltage with the assistance of shunt resistor. At that point the 

changed over voltage is amended by the exactness rectifier. The exactness rectifier is a design acquired with an operational 

intensifier keeping in mind the end goal to have a circuit carrying on like a perfect diode or rectifier.  

The full wave rectifier is the mix of half wave accuracy rectifier and summing speaker. Exactly when the data voltage is negative, 

there is a negative voltage on the diode, as well, so it works like an open circuit, there is no present in the heap and the yield voltage 

is zero.At the point when the info is certain, it is intensified by the operational speaker and it turns the diode on. There is present 

in the load and, in view of the criticism, the yield voltage is equivalent to the contribution .For this situation, when the information 

is more noteworthy than zero, D2 is ON and D1 is OFF, so the yield is zero. At the point when the information is under zero, D2 

is OFF and D1 is ON, and the yield resembles the contribution with an enhancement of − R2/R1.  

The full-wave rectifier relies upon the way that both the half-wave rectifier and the summing enhancer are exactness circuits. It 

works by delivering a reversed half-wave-redressed flag and after that including that flag at twofold abundancy to the first flag in 

the summing intensifier. The outcome is an inversion of the chose extremity of the information flag. At that point the yield of the 

corrected voltage is changed in accordance with 0-5v with the assistance of variable resistor VR1. At that point given to swells are 

separated by the C1 capacitor. After the filtration the comparing DC voltage is given to ADC or other related circuit. The circuit 

diagram for current measurement is shown in figure 5. 

 
Fig. 5: Current measurement circuit 

 GSM  

GSM (Global System for Mobile communication: initially from GROUPE Special Mobile) is the most well-known standard for 

mobile telephones on the planet. Its promoter, the GSM Association, assesses that 80% of the global mobile market utilizes the 

standard. GSM is utilized by more than 3 billion individuals crosswise over in excess of 212 nations and territories. Its 

omnipresence makes worldwide wandering extremely basic between mobile telephone operators empowering supporters of 

utilization their telephones in numerous parts of the world. GSM contrasts from its antecedents in that both flagging and discourse 

channels are digital, and therefore is viewed as a moment age (2G) mobile telephone framework. This has likewise implied that 

data correspondence was anything but difficult to incorporate with the framework. 

 Relay 

A relay is an electrically worked switch. Numerous relays utilize an electromagnet to work a switching instrument, yet other 

working standards are additionally utilized. Relays discover applications where it is important to control a circuit by a low-control 

signal, or where many circuits must be controlled by one signal. The main relays were utilized as a part of long separation broadcast 

circuits, rehashing the signal rolling in from one circuit and re-transmitting it to another. Relays discovered broad use in phone 

trades and early PCs to perform coherent tasks. A sort of relay that can deal with the high power required to straightforwardly drive 

an electric coil is known as a contactor. Strong state relays control circuits with no moving parts, rather utilizing a semiconductor 
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gadget to perform exchanging. Relays with aligned working qualities and here and there numerous working curls are utilized to 

shield electrical circuits from over-burden or blames; in current electric power frameworks these capacities are performed by 

advanced instruments still called "assurance relays". Interface of relay with transistor switch was shown in figure 6 

 
Fig. 6: Relay Circuit 

V. CONCLUSION 

The mobile innovation has been superseding the wired framework configuration, by giving highlights, for example, portability, 

low upkeep alongside greater security and smaller frameworks. Also it can give arrange correspondence at places where wired 

foundation would not be conceivable. GSM is one such effective remote convention regarding power utilization, adaptability and 

it likewise gives an appropriate information rate to controlling and observing reason. This paper portrays an installed remote 

framework manufacture utilizing the GSM innovation. A GUI application created on the java stage gives a straightforward method 

for controlling and observing the different burdens. Additionally the PMU unit ceaselessly screens the power utilization and 

presentations a constant diagram empowering the client to distinguish any finished/under power utilization of the coveted appraised 

stack. It will in the long run assist the client with detecting some blame in the gadget or load associated with the framework and 

complete repair work so as to preserve vitality. 
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