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ABSTRACT: 

The purpose of this project is to acquire the remote electrical parameters like 

Voltage, Current and Frequency and send these real time values over GSM 

network using GSM Modem/phone along with temperature at power station. This 

project is also designed to protect the electrical circuitry by operating an 

Electromagnetic Relay. This Relay gets activated whenever the electrical 

parameters exceed the predefined values. The Relay can be used to operate a 

Circuit Breaker to switch off the main electrical supply. This project is also 

designed to protect the electrical circuitry by operating a spdt relay. This relay gets 

activated whenever the electrical parameters exceed the predefined values. The 

relay can be used to switch off the main electrical supply. User can send 

commands in the form of sms messages to read the remote electrical parameters. 

This system also can automatically send the real time electrical parameters 

periodically (based on time settings) in the form of sms. This system can be 

designed to send sms alerts whenever the relay trips or whenever the voltage or 

current exceeds the predefined limits. 
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1. INTRODUCTION 

The distance between the generators 

and load may be in terms of hundreds 

of miles hence the amount of huge 

power exchange over long distances 

has turned out as a result of the lack 

of quality of the electric power. 

During the earlier development stages 

the issues on quality of power were 

not frequently reported. Demanding 

the quality of power being delivered 

at the user side has raised the alarm 

due to the increase in demand of 

electricity in the customer side. A 

huge amount of power is lost during 

the transportation of the general 

power which leads to the reduction in 

the quality of power received at 

substation. The purpose of this project 

is to acquire the remote electrical 

parameters like Voltage, Current and 

Frequency and send these real time 

values over GSM Technology using 

GSM Modem along with temperature 

at power station. This project is also 

designed to protect the electrical 

circuitry by operating an 

Electromagnetic Relay.  This Relay 

gets activated whenever the electrical 

parameters exceed the predefined 

values.  The Relay can be used to 

operate a Circuit Breaker to switch off 

the main electrical supply. This 

system automatically send the real 

time electrical parameters periodically 

(based on time settings) into 

predefined website. User can monitor 

these parameters on the internet. This 

system can be designed to send SMS 

alerts whenever the Circuit Breaker 

trips or whenever the Voltage or 

Current exceeds the predefined limits. 

OVER VIEW: 

A power system consists of 

components such as generators, lines, 

transformers, loads, switches and 

compensators. However, a widely 

dispersed power sources and loads are 

the general configuration of modern 

power systems [3]. Electric power 

systems can be divided into two sub-

systems, namely, transmission 
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systems and distribution systems. The 

main process of a transmission system 

is to transfer electric power from 

electric generators to customer area, 

whereas a distribution system 

provides an ultimate link between 

high voltage transmission systems and 

consumer services. In other words, the 

power is distributed to different 

customers from the distribution 

system through feeders, distributors 

and service mains. Supplying 

electricity to consumers necessitates 

power generation, transmission, and 

distribution. Initially electric power is 

generated by using electric generators 

such as: nuclear power generators, 

thermal power generators and 

hydraulic power generators and then 

transmitted through transmission 

systems using high voltage. Power 

departs from the generator and enters 

into a transmission substation, where 

huge transformers convert the 

generator's voltage to extremely high 

voltages (155kV to 765 kV) for long-

distance (up to about 300 miles) 

transmission 

2. RELATED STUDY 

The distance between the Generators 

and loads may be in terms of 

hundreds of miles. Hence, the amount 

of huge power exchanges over long 

distances has turned out as a result of 

the lack of quality of the electric 

power. During the earlier 

development stages the issues on 

quality of power were not frequently 

reported. Quality of supply is a 

mixture of both voltage quality and 

the non-technical features of the 

interaction from the power network to 

its customers. Demanding the quantity 

of power being delivered at the user 

side has raised the alarm due to the 

increase in demand of electricity in 

the customers side. The power 

generated at the main stations is 

transported hundreds of miles using 

transmission lines before they reach 

the substations. A huge amount of 

power is lost during the transportation 
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of the generated power which leads to 

the reduction in the quantity of power 

received at the substations. Also the 

electric lines users have identified that 

the number of drawbacks caused by 

electrical power quality variations are 

increasing rapidly. These variations 

have already existed on electrical 

systems, but recently they are causing 

serious problems [6]. Therefore, 

measurements must be acquired either 

from one end or from both the ends of 

a faulted line. Only manager recorded 

data is available at limited substation 

locations in certain systems. When a 

fault occurs in such systems, only a 

few (two or three) recording devices 

are triggered. The most likely case is 

that the measurements could not be 

obtained at either or both ends of the 

faulted transmission line leads to drop 

in the quality of the power. During the 

past years a number of researches 

were undergone with the help of 

microprocessors and controllers for 

continuous monitoring of sample 

concentrations, the behavior of 

analysts at different time intervals, 

monitoring the voltage, current and 

temperature 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 distribution 

transformers. Due to this the quality 

of power being delivered to the user 

might be insufficient. Hence 

monitoring the current, voltage and 

additionally.  

3. PROPOSED SYSTEM 

The process of rebuilding in the field 

of electricity industry results in a need 

of innovative techniques for 

representing a huge quantity of 

system data. Over bye and Weber 

have presented a summary on various 

visualization techniques that might 

fairly be helpful for the representation 

of the data. The techniques such as: 

1.) contouring, 2.) animation, 3.) data 

aggregation and, 4.) virtual 

environments must prove to be quite 
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useful. Yet, important challenges 

remain. The major challenges are: 1.) 

the problem of visualizing not just the 

state of a existing system but also the 

potentially huge number of incident 

states, and, 2.) the problem of 

visualizing not just the impact 

required parameters at the distribution 

side can aid in developing both the 

output generated at the main station 

and the quality of power being 

delivered at the customer side. It is 

also capable of recognizing the break 

downs caused due to overload, high 

temperature and over voltage. If the 

increase in temperature rises higher 

than the desirable temperature, the 

monitoring system will protect the 

distribution transformer by shutting 

down the unit. As discussed earlier, 

maintenance of a transformer is one of 

the biggest problems in the Electricity 

Board (EB). During strange events for 

some reasons the transformer is 

burned out due to the over load and 

short circuit in their winding. Also the 

oil temperature is increased due to the 

increase in the level of current 

flowing through their internal 

windings. This results in an 

unexpected raise in voltage, current or 

temperature in the distribution 

transformer. Therefore, we are 

proposing the automation of the 

distribution transformer from the EB 

substation. In the automation, we 

consider the voltage, current and 

temperature as the parameters to be 

monitored as the transformer shows 

its peak sensitivity for the same. 

Hence, we design an automation 

system based on microcontroller 

which continuously monitors the 

transformer. Because of the 

microcontroller operation, the 

transformer present in the substation 

which is turned off in the main 

station.  

The parameters monitored at the 

distribution transformer are compared 

with the rated values of the 

transformer. Additionally the 

breakdowns caused due to the 
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overload and high voltage are sensed 

and the signals are transmitted to the 

main station using ADC 

communication. The software in the 

PC compares the received values with 

the rated measurements of the 

distribution transformer and shuts 

down the transformer so that it can be 

prevented from damages and 

Performances can be enhanced quiet 

to a remarkable level. The controller 

consists of a sensing unit which 

collects the essential parameters such 

as current, voltage and the oil 

temperature within the distribution 

transformer. The digital display 

connected to the processing unit 

displays corresponding parameter 

values at the substation for any 

technical operations. The controller 

also senses the overload and high 

current flow conditions in the internal 

windings that may lead to breakdown 

of the corresponding unit. The 

microcontroller is programmed in 

such a manner so as to continuously 

scan the transformer and update the 

parameters at a particular time 

interval. The parameter values sensed 

by the microcontroller are transmitted 

through the ADC transmitter 

connected. 

 

Fig.4.1. Hardware kit image. 

 

Fig.4.2. Voltage and current 

measurement in LCD. 

4. CONCLUSION 

The project GSM Based SCADA 

Monitoring and Control System 

Substation Equipment was designed 

such that the devices can be 
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monitored and also controlled from 

anywhere in the world using GSM 

modem connected to mobile phone. 

Also real time monitoring of different 

parameters is done which can provide 

safety to the substation and its 

equipments. Secondly, using highly 

advanced IC’s with the help of 

growing technology, the project has 

been successfully implemented. Thus 

the project has been successfully 

designed and tested. 

REFERENCES 

[1]. Jyotishman Pathak, Yuan Li, 

Vasant Honavar and James D. 

McCalley, "A Service-Oriented 

Architecture for Electric Power 

Transmission System Asset 

Management", In ICSOC Workshops, 

pp: 26- 37, 2006.  

[2]. B. A. Carreras, V. E. Lynch, D. E. 

Newman and I. Dobson, "Blackout 

Mitigation Assessment in Power 

Transmission Systems", Hawaii 

International Conference on System 

Science, January 2003.  

[3]. Xiaomeng Li and Ganesh K. 

Venayagamoorthy, "A Neural 

Network Based Wide Area Monitor 

for a Power System", IEEE Power 

Engineering Society General Meeting, 

Vol. 2, pp: 1455-1460, 2005. 

[4] Xiao Ding; Hui Cai; “On-Line 

Transformer Winding’s Fault 

Monitoring And Condition 

Assessment”, 2001 International 

Symposium On Electrical Insulating 

Materials 2001. 19-22 Nov. 2001 

Page(S): 801 -804.  

[5] Leibfried, T, “Online Monitors 

Keep Transformers In Service”, 

Computer Applications In Power, 

Ieee, Volume: 11 Issue: 3 , July 1998 

Page(S): 36 -42  

[6] Mallikarjunappa, K.; Ratra, M.C.; 

“On-Line Monitoring Of Partial 

Discharges In Power Capacitors 

Using High Frequency Current 

Transformer Technique”, Proceedings 

Of The 3rd International Conference 

On Properties And Applications Of 

Dielectric Materials, 8-12 July 1991 

Page(S): 749 -75 1 V01.2  

http://jespublication.com/


www.jespublication.com  

    

 
 

[7] Chan, W. L, So, A.T.P. And Lai, 

L., L.; “Interment Based Transmission 

Substation Monitoring”, Ieee 

Transaction On Power Systems, Vol. 

14, No. 1, February 1999, Pp. 293-

298. 

[8]. Zhi-Hua Zhou, Yuan Jiang, Xu-Ri 

Yin, and ShiFu Chen, "The 

Application of Visualization and 

Neural Network Techniques in a 

Power Transformer Condition 

Monitoring System", In: T. Hendtlass 

and M. Ali eds. Lecture Notes in 

Artificial Intelligence 2358, Berlin: 

Springer- Verlag, pp: 325-334, 2002.  

[9]. Over bye and Weber, 

"Visualization of power system data", 

in proceedings of 33rd Annual Hawaii 

International Conference on System 

Sciences, January 2000. 

http://jespublication.com/

