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Improvement and Dynamic Simulation Test of a Power Electronic Device Applied to Phase Sequence Exchange Technology






ABSTRACT
 Phase sequence exchange (PSE) is a recently developed emergency control technology. PSE uses power electronic devices to switch the three-phase sequence, which reduces the power angle of the generator by 120 and prevents the system from losing stability. In this work, the structure of the PSE device is improved. Based on the original nine solid-state circuit breakers (SSCBs), three mechanical circuit breakers (MCBs) are added. Normally, the current flows through the MCBs, which greatly reduces the conduction loss of the PSE device.    Once the generator is identified as being out-of-step, the MCBs quickly open to transfer the current to the SSCBs. When the power angle threshold of the PSE is reached, the SSCBs are switched to complete PSE. In this paper, the transient characteristics of the current transfer process and phase sequence exchange process are analyzed. Based on the RTDS platform, dynamic simulation tests of the improved PSE prototype are carried out under different conditions. Experiments and calculations demonstrate that the improved PSE device can meet the technical requirements of PSE, and that the conduction power loss is reduced by 96% on average.
 


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The AC power exchanged by the DSTATCOM is related with the DC bus power on an instantaneous basis in such a way that a power balance must exist between the input and the output of the inverter.
· As can be derived from the imaginary part of frequency characteristics of the SCES complex impedance, there exists a resonance frequency around 25 Hz below which the SCU behaviour is entirely capacitive. 
· During more than ±1/2 decade of this resonance frequency, the imaginary component of the impedance magnitude is relatively flat and approximately zero, this demonstrating a purely resistive EDLC behaviour in this mid-frequency range 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The wide usage of nonlinear loads, such as personal computers, variable speed drives, UPS systems, and the other electronic equipment produce harmonics which represent a major problem in industrial and commercial power systems.
· These problems are facing electricity customers and suppliers so, one of the major concerns in electricity industry is power quality. 
· The DVR is a fast, flexible and efficient solution to the voltage sag problems. It can restore the load voltage within a few milliseconds and hence avoiding any power disruption to that load.
· This work describes the DVR to improve the power quality problems such as voltage sags/swells, harmonics distortion and unbalanced voltages in distribution systems. 
2.2. PROPOSED SYSTEM 
· The proposed DSTATCOM essentially consists of a three-phase voltage source inverter (VSI) built with semiconductors devices having turn-off capabilities. 
· This device is shunt-connected to the distribution network by means of a coupling transformer and the corresponding line sinusoidal filter.
· The VSI structure proposed is designed to make use of a three-level twelve pulse pole structure, also called neutral point clamped (NPC), instead of a standard two-level six pulse inverter structure.
· The proposed DSTATCOM essentially consists of a three-phase three-level VSI built with semiconductors devices having turn-off capabilities.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The control of the compensation voltage and harmonics cancellation in the DVR is based on Adaptive Noise Canceling (ANC) technique. Simulation results carried out by PSCAD/EMTDC to investigate the performance of the proposed method.
· Continuous development of high performance equipment: Such equipment are more susceptible to power disturbances.
· The auxiliary supply method is applied to increase the performance when the grid of the DVR is weak. In this topology, variable DC link voltage or constant DC link voltage types are applied. 
· In no energy storage topology, the remaining voltage on supply side or load side is used to supply necessary power to the system if the DVR is connected to strong grid. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	MODELING OF DYNAMIC VOLTAGE RESTORER
	A. Teke, 
	The proposed control scheme is simple to design and allows flexibility in cost or robustness constraints.

	The Role of Custom Power Products in Enhancing Power Quality at Industrial Facilities
	M.D. STUMP, G.J. KEANE, and F.K.S. LEONG, 
	The custom power products can increase the availability of sensitive load and reduce costs associated with process interruptions. 

	Power Quality Enhancement Using Custom Power Devices
	A. Ghosh and G. Ledwich, 
	. One very attractive feature of this book is the breadth of literature the authors refer to in the text and at the end of each chapter

	Protection from voltage dips with the dynamic voltage restorer
	R. Buxton, 
	The Company provides a range of power quality enhancement systems, known collectively as "Custom Power". 



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 aim of the work is to explain power quality problems in medium voltage distribution network and its bad effect on critical loads and illustrate custom power devices used for mitigation it in details. In this investigation, we introduced the Dynamic Voltage Restorer (DVR) for improving power quality that it is considered one of the custom power devices and one of the most efficient and effective solution for improving power quality. The basic operation concept, structure, power circuit components, operation modes, compensation techniques and different control methods of the DVR explained in detail. In this work, the detection technique control of the DVR is based on Adaptive Noise Canceling (ANC) for harmonics cancellation. 
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