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Sliding Mode Control of Two-Parameter Fourth-Order Chaos Model of Power System







ABSTRACT
    As a complex nonlinear system, the power system in operation may experience chaotic oscillation which can threaten the stability of the system for unexpected events and uncertain factors. Initially, through considering factors such as the generators, the power system node voltage amplitude and phase angle, this article establishes a fourth-order power system dynamic model and a two-parameter fourth-order power system mathematical model with load reactive power and mechanical input power as chaotic parameters to explore the mechanism and characteristics of chaos in the power system with the chaos theory. In addition, a sliding mode controller based on exponential reaching law for four state variables is designed, which is used to suppress the chaotic oscillation of the power system and guarantee the system can work stably at the target operating point within the chaotic parameter range. The designed controller can effectively suppress the chaos in power system and has an ideal performance. 



                       
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In this paper, a four-dimensional power system model with electromagnetic and load power disturbance is built at the same time.
· While power stimulating the production and consumption of energy and improving the quality of daily life, it has also brought about some negative effects. 
· New and expanding technologies for electric power generation and application, such as photovoltaic (PV) and wind power generation, switching power converters, have great impact on power systems. 
· The validity of the chaotic motion criterion through numerical simulation was verified, which was helpful to better understand the nonlinear dynamic behavior of singlemachine infinite-bus (SMIB) power system. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The responses of the states of the system sufer from the well-known chattering problem. Therefore, in the next section, we will use a second-order sliding mode controller to reduce the chattering problem.
· The controllers given by and  sufer from chattering. To remedy this problem, we propose to use the second-order super-twisting sliding mode controller.
· Several types of SMC control schemes were designed to control the chaos and to avoid voltage collapse in power systems. However, SMC schemes sufer from the problem of chattering which is undesirable in practice. 
2.2. PROPOSED SYSTEM 
· The second order power system with chaotic oscillation dynamic behaviors was studied and proposed fuzzy fast terminal sliding mode controller based on equivalent control to stabilize the power system to synchronization status.
· The chaotic oscillation caused by the power disturbance may lead to unstable operation of the power grid. 
· Therefore, a fourth-order power system model with power disturbance is established in this paper. 
· The nonlinear characteristic of the system under multiple disturbances is studied through the bifurcation diagram, Lyapunov exponent spectrum and the phase plane.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The performance of the closed loop system when using the proposed feedback linearization controller was simulated using the MATLAB sofware.
· The performance of the closed loop system when using the conventional sliding mode controller was simulated using the MATLAB sofware. 
· The initial and the desired states of the power system are the same as in the previous section.
· The performance of the closed loop system when using the second-order super-twisting sliding mode controller was simulated.
· Electric power systems are generally comprised of threephase AC systems operating essentially at constant voltages. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Power System Stability and Control
	P. Kundur, 
	Power system stability involves the study of the dynamics of the power system under disturbances.


	Nonlinear oscillations in power systems
	E. H. Abed and P. P. Varaiya, 
	Oscillations are seen to occur for realistic parameter values, and the stability of the oscillations is studied both analytically and numerically.

	Bifurcation theory and its application to nonlinear dynamical phenomena in an electrical power system
	V. Ajjarapu and B. Lee, 
	A low-dimensional center manifold reduction is applied to capture the relevant dynamics involved in the voltage collapse process.

	Bifurcations in a power system model
	A. H. Nayfeh, A. M. Harb, and C.-M. Chin, 
	The presence of these dynamic bifurcations motivates a re-examination of the role of saddle-node bifurcations in the voltage collapse phenomenon.



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 problem of controlling chaos in a power system is studied in this paper. The power system is modeled using four firstorder diferential equations. Simulation studies indicate that the system is chaotic for some values of the parameter 1. Three controllers are designed to suppress chaos in the system. The first controller is a feedback linearization controller. The second and third are of the sliding mode type. The simulation results show that the proposed control schemes work well. However, the second-order super-twisting sliding mode controller is the best among the three controllers sinceit possesses robustness features while having the advantage of less chattering as compared to the conventional sliding mode controller. 
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