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Design and Implementation of Low-Cost SMS Based Monitoring System of Distribution Transformers





ABSTRACT
Gathering information from distribution transformers is very important in order to monitor and control the entire electric distribution grid efficiently and reliably. It acts as a decision support system to assist the grid operation engineers with information helps to estimate the load, fix problems and identify the week points in the grid. The objective of this paper is to build a system to acquire the remote electrical signals from distribution transformers such as voltage, current, power and temperature; then send these values to a monitoring node via Short Message Service, SMS, along with exact date and time of measuring. At the monitoring node, software is built to receive the information, save into databases and also display the data on a screen for use by the operation engineers. Tests conducted on the system have shown that the monitoring node continues to receive periodic status data. Observed Intermittent delay is attributed to the congestion in the Global System for Mobile Communications, GSM network.



      
                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The monitoring devices or systems which are presently used for monitoring distribution transformer exist some problems and deficiencies.
· While some ways could detect multi parameter, the time of acquisition and operation parameters is too long, and testing speed is not fast enough.
· Timely detection data will not be sent to monitoring centers in time, which can not judge distribution transformers three-phase equilibrium.
· The embedded module is located at the transformer site. It is utilized to acquire, process, display, transmit and receive the parameters to/ from the GSM modem. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Monitoring the transformers for problems before they occur can prevent faults that are costly to fix and result in a loss of service life. 
· System will help the system to run under reliable condition and identify problems before any failure. 
· This will help to identify problems before any serious failure which leads to a significant cost savings and greater reliability.
· As hydrogen is a key gas for problems in the active part, an increase in the output signal of the sensor is an indication for irregularities such as partial discharge or hot spots. 
2.2. PROPOSED SYSTEM 
· When using GSM networks, proposed system will act as an embedded system which can monitor and control transformers through SMS using service available on most digital mobile phones and modems that allows sending and receiving of short messages. 
· The proposed methodology is based on robust technology meets safety reliability and fastest in operation. 
· It consists of a sensing system, signal conditioning electronic circuit, controller. 
· It is installed at the transformer site and the finding parameters recorded using the analog to digital converter of the embedded system. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Gathering information from distribution transformers such as voltage, current and temperature is very important in order to monitor and sometimes control the entire distribution network efficiently and reliably.
· The main objective of program at monitoring node is to assist the operator engineer to communicate with a system easily and efficiently through the use of symbols. 
· In power systems, a distribution transformer is an electrical device that provides the final voltage transformation in the electric power distribution side, stepping down the voltage used in the distribution lines to the level used by the customers.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	GSM based Distribution Transformer Monitoring System
	Ansuman Sharma, Rajesh Behura; 
	The proposed on-line monitoring system integrates a global service mobile (GSM) Modem, with stand alone single chip microcontroller and sensor packages.

	Development of Microcontroller-based Electric Power Distribution Automation System
	A. Adejumobi, I.G. Adebayo and A.J. Olanipekun.; 
	This work is a development of Microcontroller-based Electric Distribution Automation system for the purpose of effective monitoring and control of distribution system.




2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   

2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard


2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005














CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    This paper has suggested and implemented a method to remotely monitor a group of distribution transformers. The suggested method was accomplished by designing an interface circuit and a software program. System is designed based on a PIC 18F4550 microcontroller which acts as a data acquisition processing and transmission system. The RTU system was periodically sent the data and whenever a request is received from monitoring node. At monitoring node side, software is built based on Visual Basic 2012 to receive data, save it into a database and allows the user to easily monitor and acquire data from RTU side. 
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