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A Multiplexing Optical Partial Discharge Sensing System for Power Transformer using a Single Photodetector






ABSTRACT
Optical ultrasonic sensor multiplexing for partial discharge (PD) detection based on a single photodetector is a challenging task. In this paper, we propose a novel multiplexed optical ultrasonic sensing system based on swept frequency interferometry. Optical ultrasonic sensor multiplexing is achieved using different carrier frequencies that depend on the length differences between the sensing fibers and the reference fiber. Only one photodetector is required for multiple-point optical fiber ultrasonic sensing. The experimental results indicate that the ultrasonic signals generated by a partial discharge defect model can be simultaneously detected. Then, the PD defect was accurately localized based on the arrival times of an ultrasonic signal at the multiplexed sensors.





        	
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· After performing the measurements which showed the existence of partial discharge sources, the works preceding the prototype system installation were carried out. 
· First, the power transformer was turned off and disconnected from the HV transmission lines. 
· Then, the oil excess was drained to the level enabling opening the revision hole in the upper tank cover.
· For this purpose, the comparative research, during which PRPD patterns were simultaneously registered with a standard partial discharges detector type Doble PD-Smart and monitoring system under test. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The biggest problem of the AE detection method for localizing the PD source in the transformer is its signal sensitivity. 
· The UHF method may have a strong anti-electromagnetism interference capability, but the PD UHF quantitation problem has not been thoroughly solved. 
· The chemical methods are the fact that there can be a long time delay between the initiation of a PD source and the evolution of enough gas to be detectable.
· Hence, it is important that the partial discharge activity being studied and monitored to detect incipient insulation problems, to prevent catastrophic failures, and to prevent extensive costs. 
2.2. PROPOSED SYSTEM 
· Therefore, in many research centers, the works on the elaboration of the antenna not only of compact dimensions but also of high gain and wide bandwidth, which covers the frequency band of the EM signals generated by PD in oil-paper insulation system are carried out.
· For this purpose, a standard LDC-5 PD calibrator (dDoble Engineering Company, Marlborough, USA) was used, which allowed to inject pulses with an apparent charge of 500 pC and duration of 50 ns into the primary circuit. 
· The waveforms of the calibration pulses induced in the secondary circuit of the HFCT sensor were registered using an oscilloscope
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Many modern systems use a combination of these techniques, because electrical detection is a proven technology, combining it with modern techniques gives the conformity and the advantage of modern digital signal processing. 
· In this paper, we are discussing different type of PD measurement techniques especially in the area of modern measurement techniques using fibre optic sensor with their advantages. 
· The advantage of such system is the immunity to electromagnetic field, high flexible, high sensitive and large bandwidth.
· A further advantage is the very fast rise time (response characteristic) to register the discharges and a very low dark current. 
Literature Survey:
	TITLE
	AUTHORS
	DESCRIPTION

	Failure analysis of EHV transformers
	Kogan V. I, Fleeman J. A, Provanzana J. H, Shih C. H. 
	This analysis can be applied to investigation of the failure mechanism of 765 kV transformers.

	Partial Discharge Detection in High Voltage Equipment
	Kreuger. F. H, 
	Advantages and disadvantages of each method have been explored and compared.

	Partial Discharge Diagnostics and Electrical Equipment Insulation Condition Assessment
	Stone. G. C, 
	Partial discharge (PD) measurement has long been used as a test to evaluate different insulation system designs, and as a quality control test for new equipment

	Partial discharge measurement as a Diagnostic Tool for HVEquipments
	Schwarz. R; Muhr. M. 
	 Electrical breakdowns in a small region of the insulating system are called partial discharge.



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:
   The optical measurement system can be used to detect and locate the optical signal of the partial discharge occurred in the transparent dielectrics. The detection of very fast impulses is possible and the intensity of the optical signal corresponds with the level of the partial discharge. The advantage of this method is the immunity to EMC, the insensitivity to electromagnetic and acoustic interference sources. The optical measurement is a very sensitive method in comparison to the conventional electrical or acoustic techniques especially by on-site measurements. 
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