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Stability and Stabilization of the Fractional-order Power System with Time Delay







ABSTRACT
This brief investigates the problems of stability and stabilization of the fractional-order power system with time delay. The models of the fractional-order nonlinear and linearized delayed power system are established, respectively. Based on the theory of the fractional calculus and the Lyapunov functional technique, the relevant stability criteria are obtained. Meantime, new Lyapunov functionals are constructed, and the free-weighing matrix technique is introduced to reduce the conservatism of the criteria. The developed results can also be further extended to other similar nonlinear circuit systems. At last, effectiveness of the obtained results is demonstrated by simulation. Besides, simulation results indicate that the fractional-order model of the power system can more accurately describe the chaos phenomenon than the corresponding integer-order model, and the designed controller is valid.



                                    


        	                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Our work presents a novel methodology to study the FTS of FOTDSs using the fixed point approach. 
· We will exploite a fixed point theorem in order to study finite time stability for FOTDSs. 
·  In this work, the robust FTS of FOTDSs with disturbances was studied. 
· By proposing an approach based on the fixed point theory we have obtained a new sufficient condition for the robust FTS of such system.
· Furthermore, based on the generalized Gronwall inequality, Naifar et al. in have described a FTS result of the FOTDSs using the Caputo Fractional Derivative (CFD). 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem of sufficient conditions that enable system trajectories to stay within the a priori given sets for a particular class of (non)linear (non)autonomous fractional order time-delay systems has been examined. 
· In the field of fractional-order control systems, there are many challenging and unsolved problems related to the stability theory such as robust stability, bounded input – bounded output stability, internal stability, root-locus, robust controllability, robust observability, etc. 
· In spite of intensive research, the stability of fractional order (time delay) systems remains an open problem 
2.2. PROPOSED SYSTEM 
· In this article, a novel Finite Time Stability (FTS) scheme for FractionalOrder Time Delayed Systems (FOTDSs) is proposed.
· Fractional-Order Systems (FOS) can be defined as nonlinear systems that are modeled by Fractional Differential Equations (FDEs), carried out with non-integer derivatives. Indeed, such system dynamics. 
· Indeed, such system dynamics are described by fractional derivatives. 
· Integrals and derivatives of fractional orders are used to demonstrate objects that can be described by power-law long-range dependence or power-law nonlocality  or fractal properties
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A system could be stable but still completely useless because it possesses undesirable transient performances.
· In particular, pure delays are often used to ideally represent the effects of transmission, transportation, and inertial phenomena. 
· This is because these systems have only limited time to receive information and react accordingly. 
· Such a system cannot be described by purely differential equations, but has to be treated with differential difference equations or the so-called differential equations with difference variables. 
· Time invariant sets, used as the bounds of system trajectories, are assumed to be open, connected and bounded. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Time-Delay Systems: Analysis, Optimization and Applications
	ZAVAREI,M., JAMSHIDI,M.: (1987), 
	It should be of interest for researchers working in the field, for graduate students in engineering and applied mathematics, and for practicing engineers.

	Analysis and Synthesis of Time Delay Systems
	GORECKI,H., FUKSA,S., GRABOWSKI,P., KORYTOWSKI,A.: (1989), 
	We also present a stabilization approach for nonlinear time-delay systems through fuzzy state feedback and fuzzy observer-based controller.



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:
    In this paper, some basic results of the stability criteria of fractional order systems with time delay as well as free delay are presented. We have employed the “classical” and the generalization of Gronwall Belmann lemma to obtain finite time stability and stabilization criteria for a proposed class of time delay systems. In addition, we presented some basic results concerning the stability of fractional order time delay systems as well as free delay systems. Finally, a numerical example is given to illustrate the validity of the proposed procedure. 
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