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A Centralized Control Strategy for Grid-connected High-speed Switched Reluctance Motor Drive System with Power Factor Correction





ABSTRACT
Conventionally, the converter of switched reluctance motor (SRM) is fed by the uncontrollable diode bridge rectifier (DBR), which leads to a low grid-side power factor (PF) and high current total harmonic distortion (THD). In this paper, an alternative solution for the grid-connected high-speed SRM drive system with improved PF is proposed. In the proposed drive system, the three-level active front end (AFE) is connected in cascade with the midpoint converter for SRM operation. A centralized strategy, which controls the AFE and SRM together, is proposed to govern the motor speed and grid-side PF by regulating the real power and reactive power of the system, respectively. Specifically, the real power, reactive power, and the voltage balancing of split capacitors are controlled by the model predictive directed power control (MP-DPC) algorithm, which significantly reduces the control complexity and guarantees the fast dynamic response. Consequently, satisfying speed regulation, high PF, low current THD, and bi-directional power-transfer capability are achieved. An idea-proofed testbench is constructed in laboratory, and the applicability of the proposed drive system is verified by a series of experimental results. 


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In all the existing SRM drive systems with PFC, the front-end PFC converter and SRM are two independent control units. 
· In those systems, the controller of the front-end PFC converter takes charge of the regulation of the grid-side PF and THD, and the controller of SRM takes charge of the regulation of the speed.
· The “bidirectional energy flow” has not been realized in the existing SRM drive systems with PFC. For the high-power systems, if the energy in deceleration process cannot flow back to the grid in the application scenarios that requests frequent speed adjustments (e.g., electric locomotive), the capacity of the DC-link capacitor must be large enough to absorb the feedback energy for the safety of the system, which increases system volume. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Low power factor (PF) can result in many problems, such as enlarged power capacity, increased loss, and extra system cost. Some researches concentrate on the motor-side PF improvement of the SRM drive system.
· The grid-side PF should be corrected to improve the performance of the SRM drive system, but how to realize it with a simplified implement solution is still a problem. 
· Although some methods have been researched, all of them regarded the SRM and the front end as two independent control units, which unavoidably increases the control complexity of the system. 
2.2. PROPOSED SYSTEM 
· SRM converters need DC power for operation, so generally, it is fed by a DC power supply or by a diode bridge rectifier that takes AC source as input. Given the cost performance, the diode bridge rectifier is frequently adopted. 
· Nevertheless, for the system with the diode rectifier, the performance decays due to the uncontrolled DC-link voltage and degraded power quality. Some topologies are proposed to improve the power quality of the SRM drive system. 
· In, a bridgeless Zeta converter is proposed to reduce the conduction loss and to correct the grid-side PF.
· In, a single-phase boost-type switch-mode rectifier is proposed to drive the SRM.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Proper converters should be chosen to guarantee the performance of SRM drive system. 
· Besides the conventional SRM converters, the novel converters for SRM are proposed in some papers.
· Although excellent performance can be obtained, considerations should be paid to several redundant states to realize the capacitors balancing control.
· In , a Vienna-based converter is connected before the SRM converter for power factor correction (PFC). 
· However, the voltage balance of DC-link capacitors, which is vital for high performance, is not taken into account. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Reduction of rotor harmonic eddy-current loss of high-speed PM BLDC motors by using a split-phase winding method
	Z. Zhang, Z. Deng, C. Gu, Q. Sun, C. Peng, and G. Pang, 
	In this paper, various time-space orders of harmonic eddy-current losses in the rotors of the PM motors with and without split-phase winding are quantified.

	Multidisciplinary design of ultra-high-speed electrical machines
	F. R. Ismagilov, N. Uzhegov, V. E. Vavilov, V. I. Bekuzin, and V. V. Ayguzina, 
	Presented algorithm enables UHSEM design with a rotational speed of 0.5-1.2 Mrpm, taking into account the mutual influence of thermal, mechanical, and electromagnetic processes.

	Complex performance analysis and comparative study of very high-speed switched reluctance motors
	M. Korkosz, P. Bogusz, and J. Prokop, 
	In this paper, a novel mathematical model that takes into account the nonlinearity of the magnetic circuit is presented.

	High-strength rotor design for ultra-high speed switched reluctance machines
	C. Gong, S. Li, and T. Habetler, 
	 In this article, a novel high-strength, high-torque-density, high-efficiency rotor design for the ultra-high speed SRMs is proposed.



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:
    A control strategy is proposed for the three-level AFE fed high-speed SRM drive system, and comparative tests are carried out to show its validity. The main contributions of this paper are as follows: 1) Realize a centralized control in which the control of the AFE and SRM are achieved via one strategy. a. Control the SRM speed by regulating the input real power in MP-DPC. Stable speed is obtained, and the speed error can be maintained within ±15 r/min at 25000 r/min in experiments. b. Improve the grid-side power quality by regulating the input real power to be constant and reducing the reactive power to near zero in MP-DPC. Near-unity grid-side PFs and sine-shaped grid-side current with the THDs of less than 5% are obtained in the experiments. 2) Bi-directional energy transfer, which is of great importance for motor drive application, is achieved, so the energy not only can flow from grid to motor but can be fed back to grid. In view of the above, the proposed system can be an alternative in 4-quadrant control, and future work will focus on it. 
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