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Abstract: Distribution transformer is an important component of an electrical distribution system. The distribution 
transformer distributes electrical energy to low voltage users directly. This paper presents monitoring system of distribution 

transformer. Which is an embedded system used to monitor and regulate different parameters that directly affects 

transformer. Different sensors are used for monitoring current, voltage and temperature. According to the interpretation of 

these sensors microcontroller takes action to maintain constant operating conditions of transformers. Proposed system is low 
cost, easy to use capable of monitoring and displaying data using matlab [1]. 
Keywords: Transformer, sensors, microcontroller, matlab.  

 
 

Introduction 

Transformers are vital part of electrical distribution system. Monitoring of transformers is necessary to                                     

avoid transformer failure. In India during summer transformer failure rate increases, overloading and 

overheating are the main reasons of transformer failure. Reliability and life of transformer units depends on 

monitoring of functional parameters. Since Distribution transformers are directly connected to load therefore 

sudden variations in loads also causes fault occurrence. The present method of monitoring is manual which are 

time consuming and requires lot of labour work, which does not gives current value of some parameters such as 

overload current and overheating of transformer. This can reduce transformer life. This paper deals with 

monitoring system that protects transformer from failure [2]. 
 

Proposed system  

The proposed system is based on microcontroller that monitors the voltage, current and temperature of a 

distribution transformer. These monitored parameters of distribution transformer will be display on pc using 

matlab simulink which is high performance language and combines computation, visualisation and 

programming at one platform. Monitored parameters are compared with the rated values of the transformer and 

microcontroller is programmed in such a way when the monitored values exceed the rated values it takes 

immediate action and displays the value on pc. The microcontroller is programmed in such a manner so as to 

continuously scan the transformer and update the parameters values at a particular time interval. Fig.1 shows the 

block diagram of proposed system for monitoring of transformer parameters. In which various sensors are used 

for monitoring of parameters of transformer.  

 
 

Fig.1 Block diagram of proposed system 
 



IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  EElleeccttrroonniiccss  EEnnggiinneeeerriinngg  ((IISSSSNN::  00997733--77338833))  
                      VVoolluummee  1100  ••  IIssssuuee  11    pppp..  8888--9900        JJaann  22001188--JJuunnee  22001188                    wwwwww..ccssjjoouurrnnaallss..ccoomm      
  

  

AA  UUGGCC  RReeccoommmmeennddeedd  JJoouurrnnaall                                 Page | 89 
 

The parameters such as voltage, current & temperature of transformers are sensed by sensors, such as voltage 

sensor, current sensor & temperature sensor respectively. Voltage and current from transformer are step down 

and rectified by voltage transformer and current transformer. Temperature of atmosphere and oil are sensed by 

temperature sensor LM 35. These values are given as inputs to Microcontroller accordingly microcontroller 

takes desired action. If voltage and current values are increased beyond rated values (overloading) 

microcontroller will turn off power supply of distribution transformer. If temperature of transformer increases 

beyond rated values (overheating) microcontroller will turn on cooling fan, which shown in flowchart. The 

microcontroller is programmed in such a manner so as to continuously scan the transformer and update the 

parameters at a particular time interval [4]. 

 

Hardware implementation 

 
1.  PIC16F87XA 

The main role of microcontroller is to check received information with the prepared program available inside 
the microcontroller; depending upon which several relay (i.e. devices) are operated. The microcontroller PIC 
16F87XA is a High-Performance RISC CPU .It will provide only 35 single-word instructions. Its operating 
speed is DC-20MHz clock input which contains 8K x 14 words of Flash Program Memory, 368 x 8 bytes of 
Data Memory (RAM) & 256 x 8 bytes of EEPROM Data Memory. It contains three timers, three ports, USART 
with 9-bit address detection & Brown-out detection circuitry for Brown-out Reset. It uses CMOS tech. with 
Low-power, high-speed Flash/EEPROM technology& Low power consumption [4]. 

2. Voltage sensor 

It is used to measure voltage in electrical power system. When voltage is too large to be conveniently used by an 

instrument it can be scaled downed to standardized low value. A voltage sensor is a device which detects the 

voltage in a wire, and generates signal proportional to it. The generated signal could be analog voltage or current 

or even digital output. It can be then utilized to display the measured voltage in a voltmeter or can be stored for 

further analysis [4]. 

 

3.  Current sensor 

Current sensor provides economical and precise solution for current sensing in industrial, commercial and 

communication systems. Typical applications include motor control, load detection and management, over-

current fault detection and any intelligent power management system etc. A current sensor is a device that 

detects electric current in a wire, and generates a signal proportional to it. The generated signal could be analog 

voltage or current or even digital output. It can be then utilized to display the measured current in an ammeter 

[4]. 

 

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 LM35 series are precision integrated-circuit temperature sensors, whose output voltage is 

linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear 

temperature sensors calibrated in ° Kelvin, as the user is not required to subtract a large constant voltage from its 

output to obtain convenient Centigrade scaling. The LM35 does not require any external calibration or trimming 

to provide typical accuracies of ±1⁄4°C at room temperature and ±3⁄4°C over a full −55 to +150°C temperature 

range. Low cost is assured by trimming and calibration at the wafer level. The LM35’s low output impedance, 

linear output, and precise inherent calibration make interfacing to readout or control circuitry especially easy. It 

can be used with single power supplies, or with plus and minus supplies [4]. 

 

Observations 

Fig 2 shows flowchart of proposed system. Flowchart defines operation of system.  

1. Sensors are initialised to sense current, voltage & temperature of transformer. 

2. Microcontroller continuously updates & display readings on pc. 

3. If transformer parameters such as current and voltage exceeds rated values microcontroller is programmed in 

such a way that it stops power supply. 

4. If temperature parameter exceeds rated value microcontroller is programmed in such a way that it turns on 

cooling fan. 
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Fig.2 Flowchart  

 

 

Conclusion 

In this paper, the distribution transformer key parameters like voltage, current and temperature are monitored 

using PIC16F877A Microcontroller. monitored parameters are transferred from the PIC Microcontroller to the 

PC. The environment conditions can affect normal operation of transformer. These cannot be eliminated but we 

can control some condition. This project does not provide the overall solution for transformer failure but it can 

control some major parameter so that it can be a good solution for transformer failure. 
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