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Abstract— A key worry in transformer security is the high 

cost of the transformer and the relative long blackout time 

that happens when a substantial transformer comes up short. 

The correct kind of security can frequently distinguish 

beginning flaws before they get to be major. One of the most 

effective methods of protection from over loading of 

transformers is the load sharing method .The development of 

any country depends upon a large extent on availability and 

usage of electricity. In normal we used to control the 

industrial equipments by manual operation. It is overcome by 

a new mode of communication which is used to control all 

those equipments through load sharing mechanism by a 

single message from anywhere. The main aim of this project 

is to protect the failing or damage of transformers having 

applied more load on it to share these with another backup 

supply using GSM technology. The purpose of this project is 

to provide a secured environment for the transformers from 

overloads which are distributing power to certain regions by 

sharing these overloads with another parallel supply. 
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I. INTRODUCTION 

Transformer is a static device which converts energy at one 

voltage level to another voltage level. It is an electrically 

isolated inductively coupled device which changes voltage 

level without change in frequency. The overloading at the 

consumer end appears at the transformer terminals which can 

affect its efficiency and protection systems. Due to overload 

on the transformer, the efficiency drops and the windings gets 

over heated and may get burn. It takes a lot of time to repair 

and involves a lot of expenditure. 

The project is all about protecting the transformer 

under overload condition. This can be done by connecting 

another transformer in parallel through a microcontroller and 

a relay which shares the excess load of the first transformer. 

These two transformers are connected with the relay which is 

controlled by the embedded controller. Through the 

microcontroller, we are controlling this sharing of power with 

the help of relay.  The relays will trips to another transformer 

upon exceeding the limit of load. The ADC is an analog to 

digital converter which converts the values of analog current 

value to the digital value. This information is passed to the 

controller and then the controller checks the instruction and 

forwards it to the GSM modem & IOT portal. The modem 

immediately sends that particular SMS to the mobiles for 

which it is assigned and this will be displayed as load status 

on the LCD display.  

Similarly, at the same time the load status shown on 

the IOT portal with the help of GPS system. This relay is 

driven with a transistor. 7805 three terminal voltage regulator 

is used for voltage regulation. Bridge type full wave rectifier 

is used to rectify the ac output of secondary of 230/12V step 

down transformer. In this work utilize a transfer and 

comparator IC's for programmed load sharing between the 

transformers. The transformers are switched alternatively to 

avoid thermal overloading. Therefore, two transformers work 

efficiently under overload condition and damage can be 

prevented.  

II. METHODOLOGY 

Transformer is the fundamental part in the electric force 

transmission and appropriation framework. The transformer 

is unreasonable and cumbersome hardware of force 

framework. It works for 24 hours of a day and bolsters the 

heap. Now and then the circumstance may happen when the 

heap on the transformer is abruptly expanded over its own 

appraised limit it is overcome by a new mode of 

communication which is used to control all those equipment’s 

through load sharing mechanism by a single message from 

anywhere. The main aim of this project is to protect the 

damage of transformers due to overload on it and to share 

these with another backup supply using GSM & IOT 

technology. The purpose of this project is to provide a secured 

environment for the transformers from overloads which are 

distributing power to a certain regions by sharing these 

overloads with another parallel supply and also we monitor it 

is on IOT (Internet of things) web portal with location. 

 
Fig. 1: Block Diagram 

As per the block diagram it consist of several parts 

and each part having its own features. While connecting all 

these parts together after that each part can perform their 

functions properly.  It consist of two transformers one is 

master transformer and other is slave transformer performs 

the function of load sharing while load demand exceeds the 

preset value. For controlling their operations ARM7 

microcontroller is used. These two transformers are 

connected with the relay which is controlled by the embedded 

controller. Through the micro controller, we are controlling 

this sharing of power with the help of relay.  The relays will 

trips to another transformer upon exceeding the limit of load. 
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The ADC is an analog to digital converter which 

converts the values of analog current value to the digital 

value. This information is passed to the controller and then 

the controller checks the instruction and forwards it to IoT 

based web Portal with location of Transformer. 

A. Transformer 

A transformer is a device that transfers electrical energy from 

one circuit to another through inductively coupled 

conductors—the transformer's coils. A varying current in the 

first or primary winding creates a varying magnetic flux in 

the transformer's core, and thus a varying magnetic field 

through the secondary winding transformer 

A transformer is a device that transfers electrical energy from 

one circuit to another through inductively coupled 

conductors—the transformer's coils. A varying current in the 

first or primary winding creates a varying magnetic flux in 

the transformer's core, and thus a varying magnetic field 

through the secondary winding 

B. Voltage Regulator 

A voltage regulator is an electrical regulator designed to 

automatically maintain a constant voltage level. It may use an 

electromechanical mechanism, or passive or active electronic 

components. Depending on the design, it may be used to 

regulate one or more AC or DC voltages. There are two types 

of regulator are they. 
 Positive Voltage Series (78xx) and 

 Negative Voltage Series (79xx) 

C. Current Sensor 

The protection of transformer against over current is 

concerned with the detection and measurement of fault, 

where the measurement can be dangerous and indeed 

impossible to measure if the actual load and fault currents are 

very large. A professional way of avoiding these difficulties 

is to use the current sensor. Current transformer is used to 

measure the load current. The currents sensor ACS756 was 

used because the current sensors ISs provides economical and 

precise solution for AC or DC current sensing in industrial, 

automotive, commercial and communication systems. 

D. GSM 

GSM (Global System for Mobile communications) is the 

technology that underpins most of the world's mobile phone 

networks. The GSM platform is a hugely successful wireless 

technology and an unprecedented story of global achievement 

and cooperation. GSM has become the world's fastest 

growing communications technology of all time and the 

leading global mobile standard, spanning 218 countries. GSM 

is an open, digital cellular technology used for transmitting 

load data services. GSM operates allowing the transmission 

of basic data services such as SMS. 

E. IOT 

The Internet of Things (IoT) is a system of interrelated 

computing devices, machines, objects, animals or people that 

are provided with unique identifiers and the ability of transfer 

data over a network without requiring human-to-human or 

human-to-computer interaction. .ESP8266EX offers a 

complete and self-contained Wi-Fi networking solution; it 

can be used to host the application or to offload Wi-Fi 

networking functions from another application processor. 

III. RESULTS 

During this test a transformer is used for varying the input 

voltage of the transformer in order to create the over voltage 

fault. Bulbs were used to create the over current fault. 

A. Transformer Voltage Analysis 

As shown in figure 2, When the AC voltage is varied through 

manufacturer above the rated voltage of the transformer 

which is 230v/AC, the microcontroller detects an overvoltage 

condition i.e. 190v through the voltage sensing circuit, 

therefore it sends a trip signal the overvoltage relay and the 

relay cutoffs the primary of the transformer from the input 

AC voltage thereby saving the transformer from damaging 

due to overvoltage. 

 
Fig. 2: Transformer Voltage Analysis 

B. Transformer Current Analysis 

As in figure 3 when no over current detected. 

 
Fig. 3: Transformer Current Analysis 

If loads are added to the secondary side of the 

transformer, the secondary current rises. Therefore, the load 

is 60 watt proportional to the secondary current is 274 mA.  

 
Fig. 4: Transformer Load sharing 

The load  of 300 watt having a load current of 

816mA exceeds the transformer rated current protecting the  

transformer from burning due to overloading . from burning  

 
Fig. 5: Transformer Load sharing 
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IV. ADVANTAGES 

 Highly sensitive. 

 Complete elimination of manpower. 

 System can be monitored and controlled from anywhere. 

 Mobile number can be changed at anytime. 

 Transformer status will not be lost in power failure 

conditions. 

V. APPLICATIONS 

 Hostels and Hotels 

 Street lights 

 Offices 

 Industrial applications 

 Electrical Substations 

 Power grids 

VI. CONCLUSION 

After the implementation of the design, various tests were 

carried out and achieved its design and construction purpose. 

The system worked according to specification by monitoring 

overloads and over-current. With this project we can avoid 

the breakage or failure of transformers from overloads by 

converting these overloads to other section of transformer. 

So, that transformer can constantly distribute power to the 

required regions here by changing over to the active energy 

supply. This automatic electronic system operates without 

human intervention hence the sluggishness of manual 

operation is eliminated and demand will be completed 

without interruption and breakage. 
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