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Coupling Characteristics of Electromagnetic Disturbance of On-Site Electronic Device Power Port in Substations and Its Suppression





ABSTRACT
   The switching operations of circuit breakers and disconnectors in substations can generate very fast transients, including transient earth voltage rise and intense electromagnetic radiation, causing severe disturbance of on-site electronic devices in substations and seriously affecting the development of smart power equipment. The power supply of an on-site electronic device provides a path along which the disturbance couples with the device. In this article, we investigated the coupling mechanism and measures to suppress this disturbance.We found that, for most on-site electronic devices, their power supply includes a power line that connects the exterior and interior of the shielding box, greatly reducing the shielding effectiveness and inducing disturbance from the outside to the inside. This article proposes a shielding–crossing isolation transformer as the power supply of which the primary winding is outside and the secondary winding is inside of the shielding box, without a power line across the shielding box. This arrangement proved to deliver the high performance in terms of eliminating disturbance from the power supply. This article provides an understanding of the mechanism according to which the electromagnetic disturbance couples through the power supply. A method to determine the electromagnetic compatibility of on-site electronic devices in a substation is also proposed.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Manufacturers of these devices are strongly urged to place warning labels on these doors and covers on all new devices. 
· In addition, that they supply additional labels to existing users of in-service devices (for field installation) that have been certified by the manufacturer as meeting an IEC or IEEE RF immunity test. 
· All existing power grid devices are immersed in an electromagnetic (EM) environment of natural and man-made EM sources that are either directly radiated into devices or are conducted via the power, signal and ground connections. 
· The Smart Grid will introduce a great number of data flows in support of applications with widely divergent functions that can all be degraded by electromagnetic interference. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The reliability and safety of the ECT acquisition card will be endangered due to the complicated electromagnetic environment. 
· In order to solve these problems, this paper investigates the electromagnetic disturbed mechanism of the ECT acquisition card. The effects of different grounding methods on the electromagnetic interference of the ECT acquisition card were studied. 
· A platform based on IEC 61000-4-4 was built, and the electromagnetic interference (EMI) of the ECT acquisition card with different grounding methods was measured. 
· The results show that the lower grounding impedance of the ECT acquisition system increased the internal EMI. 
2.2. PROPOSED SYSTEM 
· Test levels in this standard are proposed to be up to 30 V/m for radiated high frequency RF immunity.
· Also, “interoperability”, as defined with respect to the Smart Grid, is essentially the ability of two or more systems, networks, devices, applications, or components to communicate and operate reliably in real time. Hence, the reliable operation of the myriad communication systems proposed for Smart Grid applications is an essential prerequisite for interoperability no matter where the hardware is physically located. 
· Another consideration is the increase in broadband PLC or broadband over power lines (BPL) technologies proposed for Smart Grid applications and home networking.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· An HF EMI coupling model based on the ADC after a performance test and finite element method (FEM) simulation was established. 
· To study EM immunity with different grounding configurations and the coupling mechanism between the HF EMI, a series of the EM immunity performance of the ECT acquisition card was tested in a standardized laboratory. 
· When exploring the EMC performance of the EUT, it is common to decompose the EUT into individual functional modules or ports, and then perform an EMC analysis from the system level, module level, and IC level according to actual needs.
· The enclosure of the ECT acquisition card, the GND of the PCB, and the power PE line were all equipotential in this work, and optical output ports have no effect on EMC performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Transient Electromagnetic Disturbance Induced on the Ports of Intelligent Component of Electronic Instrument Transformer Due to Switching Operations in 500 kV GIS Substations
	Wu, H.; Jiao, C.; Cui, X.; Liu, X.; Ji, J. 
	 These fields leak out discontinuities of the GIS and induce electromagnetic disturbance voltages on the cables and ports of secondary circuits.

	Characteristics of Electromagnetic Disturbance for Intelligent Component Due to Switching Operations via a 1100 kV AC GIS Test Circuit
	Wu, H.; Cui, X.; Liu, X.; Jiao, C.; Hu, R.; Chen, W.; Wang, L. 
	Switching operation of the disconnector in gas-insulated switchgear (GIS) results in very fast transient overvoltage in GIS pipes

	Numerical prediction of EMI on the secondary DC cable in cable tunnel due to a direct lightning strike in substation
	Lei, Q.; Xiang, C. 
	This applies to all electrically conductive systems, i.e. to power supply systems and information and communication technology

	Measurement of VFTO Based on the Transformer Bushing Sensor
	Ma, G.; Li, C.; Quan, J.; Jiang, J. 
	The results from the laboratory indicate that a transient voltage can be measured correctly based on our technique with the 110-kV transformer bushing sensor.



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
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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 studied the effects of different grounding methods on the EMI of the ECT acquisition card. Based on the EMI failure phenomenon of the ECT acquisition card, the HF transient interference test was carried out under laboratory conditions. A platform was bulleted based on IEC 61000-4-4, and the electromagnetic interference (EMI) of the ECT acquisition card with different groundingmethods was measured. The results show that the lowering of the impedance of the ECT acquisition system increased the internal EMI. On the premise of not damaging the acquisition card, the HF EFT/B coupling mechanism was analyzed. The parasitic parameters of the acquisition card’s PCB were extracted based on the critical circuit and FEM. Based on this, the ADC HF EMI coupling model was established. 
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