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Abstract— The propose is an innovative design to develop a 

system based on Arduino ProATmega168 microcontroller 

that is used for monitoring the voltage, current, temperature, 

frequency, vibration of a HV transformer in a Lab and to 

protect the system from the rise in above mention 

parameters. This project capable of recognizing the 

breakdown caused due to Temperature rise, over voltage and 

current. The design generally consists of two units, one in 

the substation unit, called as transmitter and display unit in 

main station called as controlling unit. Transmitter and 

display unit in the substation is where the parameters are 

monitored continuously by ATmega168 microcontroller and 

is displayed through display unit. The controlling unit in the 

main station by means of PC and receives the signal through 

cloud (Wi-Fi, LAN, INTERNET), and reacts in accordance 

to the received signal. In general, the proposed design is 

developed for the user easily recognized the distribution 

transformer that is suffered by any fault. The ultimate 

objective is to monitor the electrical parameters 

continuously and hence to guard the burning of distribution 

transformer or power transformer due to the constraints such 

as over load, over temperature and input high voltage. 

Analysis of transformer parameter through PC,  and  cloud   

is an advance concept with a number of unique features 

including early detection and self-healing capabilities. An 

implementation of this project can monitor as well as 

measure data for protection. Apparent benefits from the 

project are robust and reliable system. 

Key words: Arduino, CT (Current transformer), PT 

(Potential transformer)          

I. INTRODUCTION 

The transformer is a critical item of equipment in power 

systems and its correct functioning is essential to the reliable 

operation of the system. It is therefore, necessary to monitor 

the operating condition and performance of distribution 

transformers in order to avoid or reduce disruption due 

sudden unexpected failure. It also helps to save running 

costs by optimizing maintenance schedules. Several 

monitoring systems for power transformers have been 

developed, such as those describe, but not for distribution 

transformers. Generally, the trend of transformers on 

monitoring system (TMS) is from data acquisition to data 

interpretation to give clear information to the operator. The 

distribution network will entirely be controlled 

automatically. The reliability of operation of distribution 

networks can be increased by using automatic monitoring 

systems for transformers- Not only for power transformer 

but also for distribution transformers. Remote monitoring 

can provide selective sharing of data among multiple sites in 

the most efficient and cost effective manner. An information 

Centre of utility acquires information on power plants and 

on HV/LV substations from a supervisory control and data 

acquisition (SCADA) system, and information of LV energy 

consumption of end users from automatic metering 

recorders. However, on-line data on the conditions of 

transformer substations are currently not often available for 

remote diagnosis. For example, the information on the 

loading of distribution transformer substations is not in real 

time, but is limited and based only on technical checks 

performed few times a year by visiting maintenance 

electricians. Not only the conventional technical data, such 

as current, voltage, temperature etc., but also more advanced 

information about the status of the transformers, such as 

expected transformer lifetime is needed by the operators to 

ensure reliable power delivery. Utilities find the 

implementation of communication between numerous 

monitoring systems too expensive and thus they have been 

ignored entirely. However, the development of the 

infrastructure of wireless communication (Wi-Fi), gives 

new, cost effective possibilities to monitor distribution 

transformer substations .During the past years a number of 

researches were undergone with the help of microprocessors 

and controllers for continuous monitoring of sample 

concentrations, the behaviour of analysts at different time 

intervals, monitoring the voltage, current andtemperature 

fluctuations in the distribution transformers at the 

substations. The level of current and voltage at the 

substations may vary drastically due to the increase in 

temperature at the transformers. Due to this the quality of 

power being delivered to the user might be insufficient. 

Hence monitoring the current, voltage and additionally 

required parameters at the distribution side can aid in 

developing both the output generated at main station and the 

quality of power being delivered at the customer side. It is 

also capable of recognizing the breakdowns caused due to 

overloads, high temperature and overvoltage. If the increase 

in temperature rises higher than the desirable temperature, 

the monitoring system will protect the transformer by 

shutting down the unit .We believe on monitoring of 

transformer through PC by using Arduino AT mega168 µc 

with Wi-Fi to transfer data of electrical parameter of 

voltage, current, temperature, frequency, vibration . 

II. RELATED WORK 

After finalizing this project we studied how to work on 

ARDUINO. We consulted our faculty members about 

feasibility of this project. We found out information on 

various component required for the ARDUINO on internet. 

We took help of our external guide for learning the 

ARDUINO 1.6, PROCESSING software. We got the basic 

idea about how It work and how we can transfer the data to 

the controller by Wi-Fi. 
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III. BLOCK DIAGRAM 

 

Fig. 1: Block Diagram 

The block diagram consists of 5 blocks: 

1) Transformer: This is the main part of power system. 

It can be a distribution transformer or power 

transformer. 

2) Sensor: For monitoring the transformer parameter we 

use sensor such as, CT,PT, Piezoelectric crystal, 

LM37. This all are mounted on transformer. 

3) Arduino: Arduino is circuitry includes 

Microcontroller (ProATmega168),Digital and 

Analog input output pins. In which all sensors output 

are given to this pins. 

4) PC :  PC is use for display and programming purpose 

.PC fetches data from Arduino and keep in database, 

then send to the remote location by Wi-Fi.  

5) Wi-Fi: Wi-Fi is medium that use for transfer the data. 

IV. ARDUINO KIT SPECIFICATION 

Microcontroller ATmega168 

Operating Voltage 5V 

Input Voltage 

(recommended) 
7-12 V 

Input Voltage (limits) 6-20 V 

Digital I/O Pins 
14 (of which 6 provide 

PWM output) 

Analog Input Pins 6 

DC Current per I/O 

Pin 
40 mA 

DC Current for 3.3V 

Pin 
50 mA 

Flash Memory 
16 KB (of which 2 KB used 

by bootloader) 

SRAM 1 KB 

EEPROM 512 bytes 

Clock Speed 16 MHz 

Table 1: Arduino Kit Specification 

V. PROCESS 

Transformer load-current voltage and oil, as well as ambient 

temperature are measured by standard equipment. Status of 

oil pump and ventilators is obtained the same way, and 

transmitted through USB to PC. These data bus are 

processed to drive the hot-spot temperature according to the 

IEEE standard procedure. 

As per analog signal changes then they are detected 

by CT, PT, LM135 Temperature detector sensors. Then it 

sends data to Arduino kit which interface personal computer 

through  USB Pin. After successfully accepted data from 

Arduino, then it send to personal computer to show data in 

graphical, analytical as well as digital form to operator. 

After that as per requirement protecting, Monitoring, Data 

acquisition as well as fault detection control operation 

performed. 

VI. OPERATION 

An effective installation of the on-line monitoring system 

requires suitable communication links for alarms and data to 

be transmitted to the system operator, or maintenance 

engineer. . Data from sensors installed on transformer are 

transmitted by awireless system that uses Wi-Fi, 

INTERNATE network and employs General IP address 

protocol. Finally, sensor readings are transmitted via internet 

(web 2.0) to the remote Internet Data Centre (IDC), where 

data are processed by the specialized diagnostic software. 

The load current is used in conjunction with oil temperatures 

to derive winding and insulation hot spot temperatures as 

well as over-heating time.. This coupler is also used to 

monitor system voltage. Precautions are taken to prevent 

damaging voltages that may appear on the tap under both 

working and impulse conditions. The wireless monitoring 

system installed by the transformer manufacturer and 

operated on medium power transformers at different 

locations of the Mexican network has revealed a satisfactory 

operational experience. A few network transformers were 

equipped with the basic monitoring system, but transformers 

at the nuclear power plant required a special attention and 

have been monitored for such parameters as number of 

particles in oil, content of seven gases dissolved in oil, as 

well as partial discharge charge and phase of appearance. 

The monitoring system is composed of two modules: signal 

acquisition and processing. 

  They include: 

1) Monitoring Through PC 

2) Monitoring Through Wi-Fi 

A. Monitoring Through PC  

The parameters of transferred to PC by using 

Microcontroller and serial data communication. These 

parameters are displayed, recorded and analysed on PC. 

B. Function 

The Analog input parameters of transformer are received 

and converted into digital form by CT/PT and Bridge 

rectifier respectively. These parameters are then fed back to 

Arduino which converts the analog input to digital form. 

Digital output from Arduino is fed to microcontroller. 

Hence, actual values of parameters of transformer i.e. 

voltage, current, vibrations, frequency, temperature. 

C. Monitoring Through Wi-Fi, INTERNET 

The parameters of transformer can be analyzed, recorded 

and monitored by using internet. It basically uses IP 

Protocol for the communication. 

D. Function 

The Internet Protocol is responsible for addressing hosts and 

for routing datagrams (packets) from a source host to a 

destination host across one or more I P networks. For this 

purpose, the Internet Protocol defines the format of packets 

and pro videos an addressing system that has two functions: 

identifying hosts and providing a logical location service. 
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E. Datagram Construction: 

 

 

Fig. 2: Datagram Construction 

Each datagram has two components: a header and 

payload. The IP he ader is tagged with the source IP address, 

the des tination IP address, and other meta-data needed to 

route and deliver the datagram. The payload is the data that 

is transported. This method of nesting the data payload in a 

packet with a header is called encapsulation. 

F. IP Addressing and Routing: 

IP addressing entails the assignment of IP addresses and 

associated parameters to host interfaces. The address space 

is divided into networks and sub networks, involving the 

designation of network or routing prefixes. IP routing is 

performed by all hosts, but most importantly by routers, 

which transport packets across network boundaries. IP 

routing is also common in local networks. 

VII. CONCLUSION 

The sensor signals conditioning method becomes helpful for 

the exact location of fault in the equipment. The faults 

associated with heat, are always dangerous as compared to 

any other faults. This method enables the real time 

monitoring of parameters of transformer .This method is the 

successful one, which detects the fault quickly to avoid the 

failure of transformer. The reliability of operation of 

distribution & transmission networks can be increased by 

using automatic monitoring systems i.e. Internet . Also, the 

parameter data is recorded in the data sheet of the software. 

At present, operators do not have either much measured data 

or advanced information on transformer substations for 

maintenance and control. 

This project describes an advanced remote 

monitoring system for distribution transformers which 

utilize the existing communication network, has low 

investment and operation cost for higher rating transformer 

and is easy to install and use. In addition to existing 

temperature and load current measuring device, new sensor 

of moisture in oil, vibrations of transformer have been 

developed with the digital output signal suitable to data 

transmission and processing.  

Appropriate use of Internet and Wi-Fi based 

technology , the project enables quick and remote response. 

Progress in data transmission speed and wireless 

communication enabled development of transformer 

monitoring system that uses the mobile telephone network 

to deliver the acquired data to remote control centers. 

Research work is carried out to perfection on wireless 

monitoring by the sensors and to improve processing 

algorithm in such a way to provide messages that assists the 

dispatcher to take right decision and engineers in charge of 

transformer maintenance to assess its technical conditions. 

In this paper, a system has been successfully designed that 

should prove very useful in the field of technology. Based 

on actual tests and evaluations 
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