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Abstract: The aim of this paper is to design distribution substation monitoring system. The system will continuously 

monitoring the voltage, current, temperature and oil level of distribution transformer in substation. Provide the protection 

to the distribution transformer. It is capable of recognizing the break downs caused due to overload, high temperature 

and over voltage. The design generally consists of two units, one in the substation unit, called as transmitter and display 

called receiver. The transmitter  units in the substation is  the voltage, current , temperature and oil level are monitored 

continuously by different types of sensor send to microcontroller  and is displayed through the display unit. An RF 

transmitter is used for transmitting the signals that are obtained. The receiver unit in the substation by means of a PC and 

a RF receiver receives the RF signals that are transmitted by the Transmitter unit and reacts in accordance to the received 

signal the signal are interfaced with the Lab view which helps to keep track on the working of transformer and 

controlling action are taken place once when it goes to the abnormal condition. In general, the proposed design is 

developed for the nearest electrical office to easily recognize the distribution transformer that is suffered by any open or 

short circuit and rise in temperatures. The ultimate objective is to monitor the electrical parameters continuously and 

hence to guard the burning of distribution   transformer   due to the constraints such as overload, over temperature and 

input high voltage. If any of these values increases beyond the limit then the entire unit is shut down by the designed 

controlling unit. 
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1. INTRODUCTION 

A transformer is an electrical device that transfers energy 

between two or more circuits through electromagnetic 

induction. These transformers play a vital role in the 

generation of power and their different types have been 

used in different sections like generation unit, substation 

unit and distribution unit based on their need and 

requirements. A substation is classified as   Transmission 

and Distribution. The distribution side of substation is the 

major focus of the project. Since the power generated at 

the main stations is transported hundreds of miles using 

transmission lines before they reach the substation. A 

huge amount of power loss [1]. is reported during the 

transportation of the generated power received at the 

substation. An electric power substation is a part of 

electric power transmission and distribution system. It has 

a necessary function maintaining the reliability of the 

electric power supply. Therefore all the substation devices 

must be monitored. Monitoring means acquiring 

significant  parameters .[2] in order to develop an 

effective, economic and efficient on-line condition 

monitoring system, the appropriate combination of 

parameters to be monitored, the appropriate monitor, and 

the appropriate degree of monitoring must be matched 

with the value provided by the specific substation power 

equipment in the overall power system [3].  

The main objective of the project is to ensure that 

expensive equipment like power and distribution 

transformers are guarded against damages due to 

overloading and faulty conditions like short-circuit, 

surges etc. The transformer will be continuously 

monitored by the designed monitoring and control system. 

That monitors and controls the parameters like voltage, 

current, temperature, oil level of transformer of the sub-

station. .These variations can be sensed by means of 

different types of sensors which are given as input to the 

Microcontroller. This controller is also used to control the 

load connected to this unit. The signals are transmitted 

through the RF waves to the receiver unit in the 

monitoring & control section. In the receiver end, the RF 

waves are received by the microcontroller which is then 

interfaced with the PC through RS232cable which is 

predominantly used for Serial Communication. The RF 

signals are interfaced with the Lab View application 
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which facilitates the human to visualize the happenings of 

signals graphically. The window display is developed 

using Graphical User Interface (GUI) based on Lab 

VIEW software [4]. This method helps the operator 

monitoring in real time the condition of each device 

easily. Furthermore, in the case of any failure, the 

operator will be acknowledged immediately that a 

specific device is experiencing some difficulty or failure. 

The blackout condition can be prevented and continuity 

power supply. Besides, the data from the monitoring 

system is feasible to be used for maintenance scheduling 

prediction and this method minimizes time contact 

between human and high voltage device. As it is known, 

most substation devices have high voltage and generate 

electromagnetic that can harm human health [5]. 

   

2. EXISTING METHODOLOGY  
In all existing methods distribution transformers are 

monitored manually where a person periodically visits a 

transformer site for maintenance and records parameter of 

importance. This type of monitoring cannot provide 

information about occasional overloads and overheating 

of transformer oil and windings. Detection of data online 

and timely detected data will be send to the monitoring to 

avoid fault of transformer. 

                   Distribution transformer has a long service 

life if they are operated under rated conditions. However, 

their life is significantly reduced if they are overload, 

resulting in unexpected failure and loss of supply to a 

large number of customers. Thus effecting system 

reliability overloading an ineffective cooling of 

transformer are the major causes of failure in distribution 

transformer. 

 

3. BLOCK DIAGRAM  
 

 
                     

Fig 1 Fault detection unit 

 

4. SYSTEM OPERATION 

The monitoring system is constituted by two major units 

namely, 

1. Transmitter unit  

2. Receiver and pc unit 

We have designed a system based on PIC microcontroller 

and RF communication that monitor voltage, current, 

temperature, oil level of distribution transformer present 

in substation. 

 

                   For oil level measurement oil level sensor is 

used. An oil level sensor is required so that the correct oil 

level can be maintained. The transformer should maintain 

the 25°C level, which is the proper oil level at that 

temperature. Maintaining the exact oil level is much more 

important because if the oil level falls below the level of 

the radiator input level, flow inside the radiator will stop 

and the transformer will overheat. A very low oil level 

can expose energized and current-carrying components 

that are designed to operate in oil and could result in 

overheating or an electrical flipping. If the oil level  is too 

high, it could cause over pressurization when the oil 

expands. 

 

                  For temperature measurement temperature 

sensor is used. Temperature controls are required in order 

to turn on and off the cooling equipment. It measures a 

temperature gradient produced by a small heater 

surrounding the thermometer end point of the bulb. This 

heating element is connected to a current transformer on 

one of the phases of the secondary leads, so by this means 

load increases, so does the current flowing through the 

resistance increases. The heater then becomes a mimic of 

the actual transformer winding with the winding 

temperature gauge measuring a temperature that is 

roughly equivalent to the true winding temperature. The 

LM35 series are high precision integrated-circuit 

temperature sensors Low cost is guaranteed by precision 

and calibration from the bottom level. The LM35’s low 

impedance of the output and precise calibration make 

interfacing to readout or control circuitry especially easy. 

It can be used with different kinds of single power 

supplies. The LM35 is graded to operate over a −55˚ to 

+150˚C temperature. These signals are converted into 

digital signal through the ADC and feed to the 

microcontroller. 

 

The voltage and the current are sensed by the potential 

and current transformer respectively. Potential 

transformers (PT) are a parallel connected type of 

instrument transformer, used for metering purpose and 

protection operations in high-voltage circuits. These 

transformers make the ordinary low voltage instruments 

suitable for the measurement of high voltages and isolate 

them for high voltage. The output of this current 

transformer and the potential transformer are passed to the 

signal conditioning unit (SCU). 
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              All these sense parameter are send to the PIC 

microcontroller 16F877A [6] .This controller also used to 

control the load connected to this unit. Microcontroller is 

heart of system.PIC 16F877A is used to monitor and 

control of system. It is 40 pin IC.  PIC 16F877A   is an 8-

bit microcontroller which has a performance capability of 

10 MIPS. It has 8 channels , 10-bit resolution Analog to 

Digital Converter (ADC). 

 

               The sensor  output  is connected to the analog 

channel of the controller which then converts to the 

appropriate digital value by its in-built ADC unit. It 

collects the data from the corresponding sensors. For 

every particular amount of time, microcontroller 

preprocesses the sensed data and it will update the 

parameter values to the central database. This controller 

which acts as the intelligent core of the system controls 

the load when maximum or minimum voltage is 

consumed by it [7]. 

 

With the help of RF communication the detected 

parameter send to the receiver side. 

 

Fig 2 Monitoring and control unit 

                    In the receiver end RF waves are received by 

microcontroller which is interfaced with pc through 

RS232 cable which is predominately used for serial 

communication .The RF  signals are interfaced with the 

Lab view  application which facilitates the human to 

visualize the happening signals graphically. 

 

5. FLOW CHART  

Flow chart will describe step to step functionality of 

monitoring of distribution transformer. First initialize the 

PIC microcontroller 16F877A and ADC unit. After 

initializing processes taking the input from   sensor.  

Current and voltage get the current transformer and 

potential transformer.oil level and temperature sense by 

respective sensor .Then   perform the controlling 

operation through the microcontroller. Microcontroller 

does not matches the threshold value  storing  in memory  

the value then interface RF signal to Lab view  in PC. 

Display   the message fault in transformer. If the value 

matches then continuously send to monitor through RF 

signal in Lab view software. Display the respective value 

of voltage, current, oil level, temperature. 

 

.  

Fig 3 Flowchart of monitoring system 

                           CONCLUSION 

This paper describes the review of monitoring system of 

distribution transformer. It may reduce human efforts with 

the automation of the substation which increase 

transformer life, reduce faults and increase stability. It 

increases the efficiency of the system. 

It will provide fast and easy monitoring with more 

efficient way as compared to existing manual monitoring 

of the sub-station. 
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