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Abstract— Distribution transformers are one of the most 

important equipment in power network. Because of, the large 

amount of transformers distributed over a wide area in power 

electric systems, the data acquisition and condition 

monitoring is important issue. Induction motor is used in 

majority of the industrial applications. Most of electrical 

energy is utilized by induction motors. And thus it is essential 

to monitor the performance of the motor without changing its 

operation. Here in this project, introduces a new technique in 

which embedded system is integrated into the wireless 

network. During this technique, different sensors are 

connected with the motor and transformer. The values are 

extracted using an AVR microcontroller. It is then transmitted 

to the base station. The main aim of this system is distribution 

transformer and motor monitoring through IOT. Also, it 

sends SMS to a central database via the GSM modem for 

further processing. The idea of on-line monitoring system 

mixes a global service mobile (GSM) Modem, with arduino 

and different sensors. The obtained parameters are processed 

and recorded in the system memory. Now in this system we 

are concentrating on temperature of transformer and motor. 

In this system temperature monitoring and control action is 

performed based on the AVR microcontroller.     
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I. INTRODUCTION 

In power system network distribution transformer is electrical 

equipment which distributes power to the low-voltage users 

directly and its operating condition is a vital part of the 

operation of distribution network. Operation of distribution 

transformer under rated condition assurances their long life. 

However, their life is significantly reduced if they are 

subjected to overloading condition, resulting in sudden 

failures and loss of supply to a large number of customers 

thus affecting system reliability. Overloading and rise in oil 

& winding temperature of transformer are the major causes 

of failure in distribution transformers. In an industrial 

environment, mechanical systems driven by electric motors 

are used in most production processes, accounting for more 

than two-thirds of industry electricity consumption. Motor-

driven systems use nearly 70 percentage of the total electric 

energy consumed by industry. On average, these motors 

operate at no more than 60% of their rated load because of 

oversized installations or under loaded conditions, and thus at 

reduced efficiency which results in wasted energy. 

Transformers and motors have a long life, if they are operates 

under good conditions. In case they are overloaded then their 

life is significantly reduced. Overloading and ineffective 

cooling of transformers and motor, are the main causes of 

failure. 

All such type of factors can reduce their life. The 

main concern with transformers and motor protections is 

protecting the them, against internal faults & external faults. 

If winding temperature of transformer and motor is increased, 

as compared to their limit then insulation will deteriorate. 

Remote monitoring system is one of the most important 

developing technology, which is used for many industrial 

applications. This proposed system, becomes a compact 

design & development of remote monitoring system for a 

distribution transformer and motor. The main aim of, to 

develop these system is, to monitoring the real status of the 

transformer and motor, and also to reduce cost, efficiency and 

improve services to customers. 

A distribution transformer consist of, a set of 

windings around magnetic cores. The windings are insulated 

from each other’s. Overloading of transformers and motor 

can caused failures of the winding insulations and cores. As 

we know, transformer is a most important part of power 

system and its correct functioning is vital to system 

operations. To reduce the risk of unexpected failures and the 

ensuring unscheduled outage, online monitoring has become 

the common practice to assess the condition of the 

transformer.  

The monitoring device systems which are presently 

used for monitoring distribution transformer and motor exist 

some problems and deficiencies. Few of them are mentioned 

below.  

1) Ordinary transformer and motor measurement system 

only detects a single transformer parameter, such as 

power, current, voltage, and phase. While some ways 

could detect multi-parameter, the time taking and 

operation parameters are too long, and testing speed is 

not so fast.  

2) Detection system itself is not reliable. The performance 

is the device itself instability, low measuring accuracy 

data, or even another system should is not affected.  

3) Timely detection data will not be sent to monitoring 

centers in time. 

Many monitoring systems use power carrier 

communication to send data, but the power carrier 

communication has some disadvantages: serious frequency 

interference, with the increase in distance the signal 

attenuation serious, load changes brought the about large 

electrical noise. Then if we use carrier communication to send 

data, real-time data, reliability cannot be guaranteed. 

According to the above requirements, we need a distribution 

transformer real time monitoring system to detect and control 

all operating parameters operation and send it to the 

monitoring center in time. It leads to online monitoring of key 

operational parameters of distribution transformers and 

motors which can provide useful information about the 

transformers and motors which will help the utilities to 

optimally use their transformers and motor to keep the asset 

in operation for a longer period. It will help to identify 

problems before a failure which leads to significant cost 

savings and more reliability.  
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II. LITERATURE REVIEW 

In most power companies, for online monitoring of 

transformers and motor, use supervisory control and data 

acquisition (SCADA) system, but for online monitoring of 

transformer and motor, the extending the SCADA system is 

an expensive proposition. Transformers and motor are 

currently monitored manually, where a person visits a site, for 

maintenance and taking records purpose. But main 

drawbacks of these systems are, it cannot provide information 

about overloads (Voltage & Current) and overheating of 

transformer and motor windings, vibration and oil level. Due 

to these, the transformer life is reduced. [1] This paper 

presents design and implementation of a mobile embedded 

system to monitor and record key operation indictors of a 

distribution transformer like load currents, transformer oil 

and ambient temperature. The designed system is connected 

to a distribution transformer and is able to record and send 

abnormal operating parameters information to a mobile 

device using a GSM network. [2] Here compares many 

combinations ways of internet of things and power, the oil 

based transformer monitoring system is analyzed, but it has 

high cost, loss data and feedback control of function. This 

system uses a single bus multi point temperature 

measurement method and GSM network remote control and 

data processing combined, so that speed of the temperature 

and its analysis becomes improved also accuracy of system is 

also improved, reducing the cost of temperature monitoring 

system and using the remote control module to avoid the 

failure of transformer. [3] have presented a monitoring of 

load and power lines using SMS based GSM technology. This 

methodology is design and implementation using embedded 

system to monitor and record load fluctuations with respect 

to current and voltage in power lines and it breaks the power 

lines during high loads. It provides flexible control of load 

accurately and also provides information about any 

abnormality in power lines using GSM networks. 

[4] have discussed about and design and 

implementation of a mobile embedded system to monitor and 

record distribution transformer parameters like over voltage, 

over current, temp and fall of oil level. Use of a GSM 

technique provides speed of communication with distance 

independency and also it enables bidirectional 

communication as a message. [5] This paper presents design 

and implementation of a system to monitor and record 

operations of a distribution transformer like over voltage, 

over current, temperature, rise or fall of oil level. This system 

is implemented at the distribution transformer site and 

measuring above parameters it will help to optimize 

transformers and identify problems before it failures. [6] This 

paper discuss about to develop low cost solution for 

monitoring health conditions for remotely located 

transformer using GSM technology to prevent failures of 

transformer and improving reliability of transformer. We 

need not have to check all transformer and phase current and 

voltage and also recover system in less time. The time for 

receive message vary due to public GSM network traffic, still 

it is more effective than manual monitoring. 

III. SYSTEM DESIGN 

A. Components Used: 

1) Arduino Uno board- ATMEGA 328P 

2) Voltage sensor- ZMPT101B 

3) Current sensor - ACS712 Module 

4) Level sensor- Float sensor 

5) Vibration sensor- SW-420 

6) Temperature sensor- DHT11 

7) GSM Module- SIM 900 

8) Relay- 5 Volt Module 

9) LCD Display- 16x2 LCD module 

10) Regulator IC- 7805 

11) Diode- 1N4007 

12) Potential transformer- 230/9volt 

13) Capacitor- 1000µF/25volt 

14) Cooling Fan 

B. Block Diagram: 

 
Fig. 1: Block Diagram 

C. System Description: 

Our system is designed based upon online monitoring of key 

Operational parameters of distribution transformer and motor 

can provide useful Information about the transformer and 

motor which will help the utilities to optimally use their 

transformer and motor keep in operation for a longer period. 

This system will help us to identify problems before any 

catastrophic failure, thus resulting in a long life service for 

transformers. In transformer and motor monitoring system we 

used five sensors for monitoring that is voltage sensor, 

current sensor, temperature sensor, oil level sensor and 

vibration sensor. We used power supply to operate 

microcontroller AT mega 328P and GSM module. Fig shows 

the connection between microcontroller and all other 

modules. Sensors senses the data and displays it on LCD 

display at the same time GSM module send the message 

(data) to user on given APN as per program. If we get an 

unsecured data about the system we can avoid failure by 

sending SMS to GSM Module. GSM module gives signal to 

microcontroller which operates the relay and disconnects the 

transformer and motor from supply to avoid failure.  This is 

proposed a model of real-time transformer and motor 

monitoring system using IOT.                                                                       

1) Voltage Sensor  

A voltage sensor is a device which detects the voltage and 

generates signal proportional to it. The generated signal sends 

to the microcontroller. The signal could be analog voltage or 
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even digital output. It can be then utilized to display the 

measured voltage in a voltmeter or can be stored for further 

analysis in a data acquisition system or can be utilized for 

control purpose.    

2) Current Sensor  

A current sensor is a device that detects electric current (AC) 

in a wire, and generates a signal proportional to it. The 

generated signal sends to the microcontroller. The generated 

signal could be analog voltage or current or even digital 

output. It can be utilized for control purpose.  

3) Oil Level Sensor 

Level sensor is a device which is used to check the oil level 

in the transformer. Due to overheating the oil start to 

evaporate and the oil level decreases also sometimes oil level 

increases and thus this decrease or increase in oil level may 

be dangerous to the transformer. Thus this sensor indicates 

the level and we get aware about the level. Thus we can look 

over the oil viscosity also.  

4) Temperature Sensor  

Temperature Sensors measure the amount of heat energy or 

even coldness that is generated by an object or system, 

allowing us to “sense” or detect any physical change to that 

temperature producing either an analogue or digital output. 

The generated signal given to the microcontroller. 

Microcontroller uses this signal for processing and for control 

purpose.   

5) Vibration Sensor 

Vibration sensor senses the vibration pulses that are 

generated by sensor and this generated signal given to 

controller which uses this data for control purpose. 

6) Microcontroller 

AVR controller processes on the data from sensor and 

generates signal according that for control operation. 

7) LCD Module  

In recent years the LCD is finding widespread use replacing 

LEDs (Seven Segment LEDs or other multistage LEDs) to 

display numbers, characters and graphics. This is in contrast 

to LEDs, which are limited One of the most common devices 

attached to a microcontroller is a LCD display. Some of the 

most common LCD connected to the ARDUINO is 16x2 and 

20x2 displays. That means 16 characters per line by 2 lines 

and 20 characters per line by 2 lines.  

IV. RESULT 

 
Fig. 2: Temperature reading 

 
Fig. 3: Humidity Reading 

 
Fig. 4: Voltage reading 

 
Fig. 5: Current reading 

 
Fig. 6: Vibration reading 
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Fig. 7: Float reading 

V. CONCLUSION 

An IOT based transformer and motor monitoring system for 

distribution transformers and motors was designed, 

implemented and tested. It is quite useful as compared to 

manual monitoring and also it is reliable as it is not possible 

to monitor always the oil level, oil temperature rise, ambient 

temperature rise, load current and vibration manually. A 

server module can be added to this system to periodically 

receive and stores transformer and motor parameters 

information. After receiving message on any abnormality we 

can take immediate action to prevent any catastrophic failures 

of transformer and motor. We need not have to check all  

transformers and motors manually, also corresponding phase 

currents and voltages and thus we can recover the system in 

less time and faults before any uncertain failures thus 

resulting in significant cost saving as well as improving 

system reliability. 
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