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ABSTRACT
With continuing advances in high-performance parallel computing platforms, parallel algorithms have become powerful tools for development of faster than real-time power system dynamic simulations. In particular, it has been demonstrated in recent years that parallel-in-time (Parareal) algorithms have the potential to achieve such an ambitious goal. The selection of a fast and reasonably accurate coarse operator of the Parareal algorithm is crucial for its effective utilization and performance. This paper examines semi-analytical solution (SAS) methods as the coarse operators of the Parareal algorithm and explores performance of the SAS methods to the standard numerical time integration methods. Two promising time-power series-based SAS methods were considered; Adomian decomposition method and Homotopy analysis method with a windowing approach for improving the convergence. Numerical performance case studies on 10-generator 39-bus system and 327-generator 2383-bus system were performed for these coarse operators over different disturbances, evaluating the number of Parareal iterations, computational time, and stability of convergence. All the coarse operators tested with different scenarios have converged to the same corresponding true solution (if they are convergent) and the SAS methods provide comparable computational speed, while having more stable convergence to the true solution in many cases.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· To compare the stability of Parareal algorithm with the HAM-based coarse solver, we also implemented the standard numerical-based predictor-corrector (Trap) method for the coarse operator .
· Usually, there exist an optimal number of terms for achieving the desired accuracy and time performance. 
· Also, the ADM-based semi-analytical coarse solver allows users to select different number of terms for different components. 
· The ADM method is a promising SAS approach which approximates solution of differential equations by infinite terms and each term can take different forms, for example, polynomial function of time. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This simplification was necessary in the past in order to reduce the size of the problem and achieve solutions in reasonable times. It could also be justified in legacy distribution systems with passive loads and almost no sources.
· The SAS methods have been widely applied to solve nonlinear ordinary differential equations (ODEs) and DAE problems in the applied sciences and engineering. 
· In addition, it is a powerful analytic technique for strongly nonlinear problems, provides a rapid convergence to a solution, and thus has shown the potential for fast power system simulations.
· This paper considers two promising SAS methods whose details will be discussed in the subsequent section. 
2.2. PROPOSED SYSTEM 
· This paper proposes parareal in time algorithm for the dynamic simulations of large power systems. Parareal algorithm seems to be a promising approach which can achieve higher speedup ratios.
· “Parareal in Time” algorithm first proposed in  provides flexibility in terms of both the numerical method and the initial seed. 
· The parareal method decomposes the time evolution problem into a series of independent evolution problems on smaller time intervals.
· Parallel computing on high performance computing (HPC) architectures and parallelization techniques have become an increasingly attractive choice for researchers.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Parareal belongs to the class of Parallelin-time algorithms for solution of systems of differential-algebraic equations in parallel over an interval of time.The selection of a reasonably fast and accurate coarse solution is crucial to improve the performance of Parareal algorithm.
· To enhance its computational performance, several parallel algorithms for power system time domain simulations have been proposed with the rapid development of high-performance parallel computing platforms.
· The objective of this paper is to investigate and improve the performance and feature of Parareal algorithm for power system dynamic simulations in two aspects.
· More terms can improve the accuracy but also brings more computation burden. Usually, there exist an optimal number of terms for achieving the desired accuracy and time performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	High-fidelity, faster than real-time dynamics simulation
	A. J. Flueck, 
	The goal is to aid operators in their true time of need, when there is a significant risk of cascading outages.

	A parareal in time discretization of pde’s
	J. Lions, Y. Maday, and G. Turinici, 
	The new generation of parallel computers provides more processors than you can fill up efficiently with current algorithms

	Parareal in time for fast power system dynamic simulations
	G. Gurrala et al., 
	This paper investigates application of Parareal in time algorithm for fast dynamic simulations.

	A time-power series-based semianalytical approach for power system simulation
	B. Wang, N. Duan, and K. Sun, 
	This paper provides an error-rate upper bound of the SAS for reliable use of adaptive time windows in evaluation of the SAS.



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:
This paper has investigated the two semi-analytical solution methods (ADM and HAM) and T&D co-simulation framework to improve the performance and feature of Parareal algorithm. With benefits facilitated by the ADM and HAM, the numerical case studies presented here have demonstrated the improved accuracy and stability of Parareal algorithm. In addition, the successful implementation of the dynamic T&D co-simulation in Parareal algorithm is demonstrated. In future work, further investigations and comprehensive case studies of the SAS methods and the T&D co-simulation for Parareal algorithm would be valuable.
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