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Abstract— Distribution transformer is the most vital asset in 

any electrical distribution network and therefore it needs 

special care and attention. Transformer failure mostly occur 

due to excessive load which leads to unexpected power 

shutdown. To overcome this shutdown due to overload we 

proposed a system for monitoring the transformer load 

current. Faults which can result in loss of service and are 

costly to repair can be monitored by this system before they 

occur. An Embedded based hardware design is developed to 

acquire data from sensing system.  It consists of a sensing 

system, embedded hardware for middle level computing. A 

powerful GSM networking is designed to send data from a 

microcontroller to android app for proper action. System is 

programmed with some predefined instructions to check 

abnormal conditions. Optimal utilization of distribution 

transformer by its utilities can be brought into reality by 

implementing this system. Here controller is continuously 

reading the load current, and display on the LCD along with 

the set point. If current value is crossing the set point then 

supply will turn off; control action is based on the set point.    
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I. INTRODUCTION 

In current era large amount of electrical power get transmitted 

to end users from generating station, because electrical 

systems are scattered all over the world. The demand of 

electric power for house hold purpose, commercial purpose 

and industrial purpose increasing day by day. Electricity 

plays an important role in our life. Every moment of our life 

depends upon electricity. The most crucial equipment of 

transmission and distribution of electric power is distribution 

transformer. The reliable operation of the power system 

depends upon the effective functioning of the distribution 

transformer. End users directly get connected to the 

transmission line through distribution transformer hence 

possibility of faults is mostly due to abrupt variation of load. 

Thus, affecting system reliability. Therefore, monitoring of 

key parameter like load current is necessary for evaluating the 

performance of the distribution transformer and also helpful 

to avoid or reduce disruption due to sudden unexpected 

failure. Operation of distribution transformer under rated 

condition (as per specification in their nameplate) guarantees 

their long service life. However, their life is significantly 

reduced if they are subjected to overloading resulting in 

unexpected failures and loss of supply to a large number of 

customers thus affecting system reliability. Overloading is 

the major cause of failure in distribution transformer. When a 

transformer fails, an adverse effect occurs in the continuity of 

transmission and distribution systems resulting in increase of 

power system cost and decrease of reliability in electric 

delivery [1]. Distribution transformers are currently 

monitored by manual monitoring which does not gives 

current value of some parameters like load current. This 

factor can reduce transformer life. The monitoring devices or 

systems which are presently used for monitoring distribution 

transformer have some problems and deficiencies  

a) Operation in case of equipment failure are done manually   

b) Time consuming  

c) Demand a lot of labour work  

d) Production process also gets affected at the outmost.  

 To overcome these problems, we have designed this 

distribution transformer real time monitoring system to 

monitor essential parameters. It leads to online monitoring of 

main functional parameters of distribution transformers 

which will provide necessary information about the health of 

distribution transformers [1]. An online monitoring system is 

used to collect and analyze load current data over time. 

Online monitoring realizes the overwhelming advantage of 

wireless communication technology such as convenient, fast 

and low transmission cost. Therefore, it’s feasible to 

implement GPRS to achieve wireless data transmission. In 

this paper we discuss about monitoring of Distribution 

transformer’s load current remotely by using GPRS and 

locally by using LCD. 

Our system is based upon online monitoring of 

operational parameter (load current) of distribution 

transformer which can provide useful information about the 

health of transformer. This System will help us to identify 

problems before any fault occurs in transformer, resulting in 

a long-life service for transformer [3]. 

II. METHODOLOGY 

This paper is a presentation of the design and implementation 

of real time transformer monitoring system through GSM 

module. The designed system is very simple to install and it 

doesn’t require any sort of skilled personnel for monitoring. 

Automatic decision making is the main feature of this system. 

Decision making steps are given in a flow chart, which 

indicates how system takes decision. At first sensor, 

microcontroller and GSM modem initialization occurs. After 

the initialization process required data get measured from 

sensor. Then microcontroller starts to compare the incoming 

values with preset values and displays status on LCD and 

android. When parameter value denied the saved value, then 

the microcontroller acts to send this message to the 

controlling cell. If there are no over rated values of current 

then the microcontroller jumps back to the testing procedure. 

This process continues until the decision-making logic’s 

output is negative [1]. When the decision-making logic’s 

output is affirmative, then instantly microcontroller will act 

for further execution. After sending the information, the loop 

continues again.  

Methodology used is categorized in following parts: 

1. Studying literature on different transformer monitoring. 2. 

Studying the existing method transformer monitoring.  3. 

Analyze and design for the proposed system.  4. Implement 

the proposed design of transformer monitoring and 

controlling with GSM based system. 5. Carrying out 

experiment and evaluate the system. 
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III. BLOCK DIAGRAM 

The proposed system is based on microcontroller (PIC) that 

monitors the load current of a distribution transformer. It 

consists of power transformer, current sensor, micro-

controller (PIC16F877A), LCD display, GSM modem and 

relay. We have divided our system into three parts 1) data 

collector, 2) data processor and 3) communicating part. In this 

part we talk about the combined system or control unit for 

transformer health monitoring system. The data collector unit 

have a sensor module which is located at the transformer site 

which is utilized to get continuous data from the transformer 

side. The monitored value is compared with the pre-set value 

and microcontroller is programmed in such a way so as to 

continuously scan the transformer and update the parameter, 

when the monitored values exceed pre-set value it turns the 

supply off. In the communicating part GSM module and LCD 

are connected. The monitored output will be displayed on 

LCD and android application through wireless 

communication network.  

 
Fig. 1: Block diagram of the system. 

A. Interfacing Modules 

This system includes Microcontroller, ACS712 current 

sensor, GSM module and Mobile Phone. This system 

continuously measures the line current and reads 

corresponding values for further calculation for monitoring 

purpose and does the functions according to the program 

loaded in it. GSM module sends data to mobile phone. Sensor 

plays a vital role in effective implementation of the project. 

  A brief discussion about components used is as 

given below [4]: 

1) Power Supply 

The PIC16F877A need +5V DC, this specification dictates 

the use of a low-cost regulator LM7805. The LM7805 

requires an input voltage of at least 7.5V in order to guarantee 

regulation, so the unregulated power supply should supply at 

least this voltage under worst-case current consumption 

assumed to be about 200mA. 

2) PIC Microcontroller 

PIC microcontroller of series 16F is used in the proposed 

model. PIC16F877A is a small piece of semiconductor 

integrated circuits whose package type is of the integrated 

circuits is DIP package. DIP stands for Dual Inline Package 

for semiconductor IC. It is very easy to be soldered onto the 

strip board. However, using a DIP socket is much easier so 

that this chip can be plugged and removed from the 

development board [2]. 

 
Fig. 2: Pin diagram of PIC16F877A. 

We can erase and reprogram this IC (PIC16F877A) 

up to 10,000 times; Therefore, it is very good for new product 

development phase. It is very popular because PIC16F877A 

is very cheap and apart from that it is also very easy to be 

assembled. Additional components necessary to make the IC 

work are just a 5V power supply, Crystal oscillator and two 

22pF capacitors. Some of the features are listed below: 1) All 

single-cycle instructions except for program branches, which 

are two-cycle 2) Operating Speed: DC-20 MHZ clock input 

DC- 200 ns instruction cycle 3) Up to 8K x 14 words of Flash 

Program Memory, up to 368 x 8 bytes of Data Memory 

(RAM), Up to 256 x 8 bytes of EEPROM Data Memory  4) 

Pin out compatible to other 28-pin or 40/44-pin has 

PIC16CXXX and PIC16FXXX Microcontrollers [2]. 

3) Current Sensor 

 
Fig. 3: Current Sensor (ACS712). 

Current sensor (ACS 712) used to sense current which 

provides values to an ADC of microcontroller which are 

proportional to the current through the line. The measured 

data gives the instantaneous current value. 



IoT based Transformer Monitoring and Control 

 (IJSRD/Vol. 7/Issue 02/2019/122) 

 

 All rights reserved by www.ijsrd.com 456 

4) LCD 

 
Fig. 4: Liquid Crystal Display (LCD). 

The display used is 16x2 LCD (Liquid Crystal Display); 

which means 16 characters per line by 2 lines. Here 4-bit 

mode of LCD is used, i.e., using 4-bit data bus. 

5) GSM Modem 

 
Fig. 5: GSM modem. 

A GSM Modem is a specialized type of modem which 

accepts a sim card and operates over subscription to a mobile 

operator just like a mobile phone [3]. From the mobile 

operator perspective. The values are transmitted through 

GPRS which get received in android application. 

6) Relay 

 
Fig. 6: Relay. 

Two circuits can be magnetically connected and electrically 

isolated by using an electromagnetic device i.e. Relay. Relay 

allows one circuit to switch another circuit even though they 

are completely separate from each other. They are often used 

to interface an electrical circuit which works at very high 

voltage to an electronic circuit.  In basic relay there are three 

contactors normally open (NO), normally close (NC), a 

common (COM). Whenever there is no input to the coil, the 

COM is connected to NC and when we apply operating 

voltage to relay, coil gets energized and COM changes to NO 

contact. 

IV. ALGORITHM FOR MONITORING AND CONTROL 

The step by step procedure for monitoring the distribution 

transformer key parameter (load current) is explained with 

the help of the flowchart. 

 
Fig. 7: Flow chart of IoT based transformer monitoring and 

control system. 

1) Step 1:  Start.   

2) Step 2:  Check The Connection.   

3) Step: Verify Whether The Hardware Has Provided With 

The Supply Or Not.  

4) Step 4: Take Input from Current Sensor.   

5) Step 5: Transfer The Values Of Current Sensor To ADC 

Port.   

6) Step 6: If The Load Current Value Lies Below 0.6A, 

Then Supply Remains On Otherwise It Gets Turned Off 

After Some Delay. 

7) Step 7: GPRS Modem Is Initialized Using AT 

Commands. 

8) Step 8: Data Sent by the GPRS Modem.  

9) Step 9: Take Automatic Decision by Comparing 

Monitored and Pre-Set Value.  

10) Step 10:  Stop. 

V. SIMULATIONS OF MONITORING SYSTEM 

The figure below depicts the simulation of the project using 

Proteus simulator. Proteus is a software for microcontroller 

simulation, schematic capture, and printed circuit board 

(PCB) design. It is developed by Labcenter Electronics. 

Proteus 8.8 is a Virtual System Modelling (VSM) that 

combines circuit simulation and animated components. 
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Fig. 8: Simulation of the system using proteus (8.8) 

software. 

A. Web Pages 

The monitored outputs of the specified parameter get 

displayed on the Website as well as android application 

through GPRS Wireless technology. There are altogether two 

webpages. The first one is the login page as shown in Fig. 9. 

The second page displays the simultaneously monitored 

parameter values and it is shown in Fig. 10. 

 
Fig. 9: Login page of the website. 

 
Fig. 10: Monitored values of load current. 

B. Output Data Unit in Mobile Device 

The output information data which is extracted and calculated 

by microcontroller is then transferred through GSM Module 

to mobile devices. Photograph of output data unit in mobile 

device is shown in Fig. 11. 

 
Fig. 11: Output data unit in mobile device. 

VI. PROTOTYPE MODEL DEVELOPMENT 

This figure in this section represents the hardware kit for 

monitoring of the distribution transformer [5]. The same can 

be done for each distribution transformer in a particular zone 

and the inputs to the PIC Microcontroller can be transmitted 

to the android using Wireless communication technology 

(GPRS is implemented here). 

 
Fig. 12: Hardware setup for monitoring and control system. 

VII. RESULT 

In this system, when load current of transformer increases 

beyond the set point at end user side due to sudden increase 

in load then there is possibility of damage. So, to avoid 

damage immediately supply gets turned off and data get sent 

to android application through GSM. Hence, transformer get 

protected. 
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