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Fifth Harmonic Spectral Voltage Components in EHV Power Transmission Systems






ABSTRACT
    Fifth harmonic voltages and currents have been measured in some extra high voltage (EHV) power transmission systems. This paper contains a discussion and explanation of this phenomenon. The emphasis is on the impact of overexcitation of power transformers in EHV systems. Examples of measurements taken in 500 kV substations are illustrated and representative data collected are shown.





        	




                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Many shunt capacitors already exist in the Arizona transmission system and more are planned to be added. 
· Addition of these shunt capacitors may create resonance conditions in response to harmonic voltages and currents.
· Resonance studies are carried out before making any changes to the system like adding new capacitor banks, increasing existing capacitor bank sizes or changing overhead transmission to underground transmission.
· The forbidden zones also indicate that switching values for the switched shunt capacitor (if used) at bus 3 should be should be considered carefully to avoid resonance condition from existing.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The voltage fluctuations are caused because the arc length changes that occur during the melting of the scrap. 
· AC and DC based furnaces used for melting and refining metals are well known as disturbing loads that cause power quality problems, such as premature ageing of equipment, incorrect operation of devices and additional losses in transmission and distribution.
· Increased use of three-phase power electronic devices have a significant contribution in generating harmonics, so there is an increasing need to accurately model the harmonics and to understand associated resonance problems. 
2.2. PROPOSED SYSTEM 
· The power system transformer model, consist of both the winding series impedance and the shunt core impedance of the transformer coupled to an ideal transformer.
· Also frequency scans are done for all frequencies, while in a power system, only integer multiples of baseband frequency are injected. A capacitance scan has been used here for the purpose of analysis.
· The proposed shunt capacitor size is given as a single number, a maximum value. In fact, the capacitors are switched and the shunt capacitor may be smaller than the values.
· It means that for case C when bus 10 is being studied, bus 9 has a fixed value that is written in the column labeled proposed shunt capacitor.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Harmonics may exist in voltage and current waveforms. Distortion of these sinusoidal voltage and current waveforms caused by harmonics is not only, but one of the major power quality concerns. 
· For any power system to be operated with good efficiency and performance, the goal is to have voltage and current waveforms primarily consist of the fundamental frequency, with minimal higher-order frequencies.
· To achieve this goal, harmonics should be under defined limits.
· This paper is intended to give an overview of harmonics associated with power transmission network with special regard to the SVC device, as a new technology which will be used in Croatian power system. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Power System Harmonics: A Reference Guide to Causes, Effects and Corrective Measures
	Allem-Bradley, 
	Resonance occurs when a harmonic frequency produced by a non-linear load closely coincides with a power system natural frequency.

	Harmonics in power systems: Causes, effects and control
	N. Shah,
	 Increase in eddy current losses causes rise in temperature of transformer which results in premature failure of transformer

	Harmonic disturbances in networks, and their treatment
	C. Collombet J.M. Lupin J. Schonek,
	Over and above mechanical fatigue due to vibrations, the main long-term effect of harmonics is heating.

	FACTS – Different Methods of Reactive Power Compensation
	R. Morgenstern, 
	It is necessary to implement the FACTS devices which are better solution for power transmission problem.



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:
   Today power systems are characterized with higher penetration of renewable energy sources. Use of renewable energy sources may require installation of new elements in the power system, especially equipment with increased use of power electronics that can significantly influence on harmonic pollution on transmission and distribution system levels. It is very important to understand harmonics causes, propagation, effects and mitigation techniques. The propagation of current and voltage harmonics on a transmission networks is not only a function of the nonlinear loads. It is also affected by change of network topology and related resonant frequencies, as well as connected generation and the loads supplied by the network. The combination of harmonics and resonances at the same frequencies can lead to equipment damages. These requires from transmission and distribution system operator to think about possible harmonic issues in the early planning process, especially when non-linear loads or new elements are connected to the network. 
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