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Voltage-sourced Converter fed High-speed SRM Drive System with Energy Feedback and Near-Unity Power Factor






ABSTRACT
    The diode bridge rectifier fed asymmetric halfbridge converter (AHBC) is conventionally employed to drive switched reluctance motors (SRMs), which leads to poor grid-side power quality. In the proposed system, a topology made up of a voltage-sourced converter (VSC) and an AHBC is employed to drive the high-speed SRM. Stable SRM operation can be obtained by manipulating the active power flowing to motor side, and on the basis of that, the grid-side power quality is enhanced by directly manipulating input reactive power. Predictive deadbeat control (P-DBC) with disturbance observer is employed to follow the power references, thereby achieving controllable speed, energy feedback, near-unity grid-side power factor (PF), and low grid-side current distortion simultaneously. Additionally, an improved asymmetric modulation method is developed for switching frequency reduction. Experiments are carried out to test the proposed drive system in steady and dynamic conditions. Performance comparisons validate the improvement of the proposed high-speed SRM drive system. 



                          
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In Comparison with the existing ac machines, Switched Reluctance Motor is in advancement as a lot of importance is given to this machine. 
· The benefits comprise low cost, higher performance, higher strength and high fault tolerance. 
· Various forms of converters area unit used for dominant the SRM drive. The major downside of SRM drive is massive torque ripples. However, this could be restricted to an outsized extent by part current overlapping. 
· Therefore separate management is employed for the converters used in SRM drive. The torsion ripples area unit reduced by part current overlapping. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In, based on the electromagnetic finite elemental analysis, the multiphysics acoustic modeling of ultrahigh-speed SRM is built to analyze the acoustic response to estimate the sound pressure level. 
· One of the reasons that restricts the maximum speed of SRMs is the speed limit of commercial rotary encoders due to mechanical considerations. 
· To address this problem, develops a direct position control based on the nonintrusive reflective optical sensor, and eliminates the conventional encoders by adopting the sensorless control scheme. 
2.2. PROPOSED SYSTEM 
· The proposed converter working in discontinuous inductor current mode is used to regulate the DC output voltage and improves the power quality at the AC mains. 
· The SC (Switched Capacitor) converter has been proposed recently. These SC based converter structure is a combination of switches, diodes and capacitors and such multilayer combination results in required DC voltage at the output side. 
· The SRM drive proposed with SC (Switched Capacitor) converter as a front end PFC converter. It comprises of a SC circuit with a buck-boost combination of switch and inductor. The SC circuit consists of two diode (D1 and D2) and two capacitors (C1 and C2).
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The phase-locked loop and rotatory transformation are requisite in the system, both of which complicates the system control. 
· Moreover, the dc bus voltage utilization ratio is just 50% due to the characteristics of that topology, and to ensure high performance, the balancing control for the dc bus capacitors should always be considered by an additional control loop which inevitably increases the system control complexity.
· The grid-side power quality enhancement as well as SRM regulation is the control orientation of the proposed system to improve the entire system performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	An unsaturated inductance reconstruction based universal sensorless starting control scheme for SRM drives
	J. Cai and Z. Liu, 
	In this article, an universal sensorless starting scheme considering magnetic saturation effects is proposed to control the switched reluctance motor (SRM) drives.

	A simple reluctance calibration strategy to obtain the flux-linkage characteristics of switched reluctance machines
	L. Ge, I. Ralev, A. Klein-Hessling, S. Song, and R. W. De Doncker, 
	To predict the dynamic performance or realize advanced control for switched reluctance machines (SRMs), knowledge of the flux-linkage characteristics is essential.

	Design and initial testing of a high-speed 45-kW switched reluctance drive for aerospace application
	J. Borg Bartolo, M. Degano, J. Espina, and C. Gerada, 
	To perform such a function, the machine had to be designed with a very wide constant power-speed range.

	Practical considerations for the design and construction of a high-speed SRM with a flux-bridge rotor
	J. Dang, J. Rhett Mayor, S. A. Semidey, R. G. Harley, T. G. Habetler, and J. A. Restrepo, 
	A novel rotor design topology with a flux bridge is proposed to reduce the windage losses at high speed.



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
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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:
    In this paper, a power control scheme is proposed to govern the front-end PFC converter and back-end SRM simultaneously for system simplification. Stable SRM control is achieved by controlling the instantaneous active power in the drive system. Enhanced grid-side power quality is achieved through directly reducing the instantaneous reactive power. P-DBC with disturbance observer can make sure the active and reactive power can track their references at the same time without steady-state error even the inaccurate system parameter is adopted in the calculation. As a result, satisfying SRM control performance can be realized while keeping a unity power factor and low current harmonics. Additionally, the energy feedback, which is beneficial to the motor drive system, can be fulfilled in the proposed system so that the excess active power can be transferred back to the grid. Besides, without causing burden on the controller, A-SVPWM is developed to increase the system efficiency by effectively lowering the frequency of switching action in the C-SVPWM. The experimental results on an idea-proofed testbench have verified the effectiveness of the proposed scheme. 
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