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Effective Parallelism for Equation and Jacobian Evaluation in Power Flow Calculation





ABSTRACT
This letter investigates parallelism approaches for equation and Jacobian evaluations in power flow calculation. Two levels of parallelism are proposed and analyzed: inter-model parallelism, which evaluates models in parallel, and intra-model parallelism, which evaluates calculations within each model in parallel. Parallelism techniques such as multi-threading and single instruction multiple data (SIMD) vectorization are discussed, implemented, and benchmarked as six calculation workflows. Case studies on the 70,000-bus synthetic grid show that equation evaluations can be accelerated by ten times, and the overall Newton power flow advances the state of the art by 20%.





        	


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In some cases, the speedup is measured in comparison to the existing commercial library, and in other cases, the performance is evaluated compared to the CPU alone. 
· Since the speedup reference is differently represented in each paper, it is difficult to understand the inherent speedup value in each case; however, it is clear that GPUs aid speedup when performing PF computations.
· Recent studies applying GPUs to PF studies have usually been conducted based on existing parallel processing research. 
· Therefore, in terms of PF studies, a review of current parallel processing research is necessary to understand the application of GPUs. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· There have been many attempts to develop parallel algorithms optimized for different parallel architectures for efficiently solving the power flow problem.
· Although parallel computers have been successful in solving several computation-intensive problems, their high prices and long design and development cycles, and the high cost of maintaining them often make their long term availability unpredictable.
· The repetitive solution of the linear equations in Newton’s method is very time-consuming for large networks, if the problem is solved sequentially.
2.2. PROPOSED SYSTEM 
· The GS method is often used because it is the first practical approach proposed for estimating power flow in large-scale power systems.
· In, the basics of GPU-based parallel computing were explicitly presented, and an efficient method of using GPUs was proposed in. There are some other attempts to GPU-accelerated SLS solution using LU decomposition in.
· The speed of their proposed solver was up to 76 times greater compared to the KLU library. KLU library is a solver for a sparse linear system.
· In, a GPU-based Chebyshev preconditioner integrated with a GPU-based conjugate gradient solver was proposed to solve SLS for speedup.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The major advantages of MPoPCs include flexibility (supported by both embedded programmable logic and microprocessors) and low cost.
· Some research also has shown that SuperLU does not result in performance gains for circuit simulation matrices.
· FPGA-based configurable computing machines have shown significant results in the last decade for improving the performance of algorithms in numerous fields, such as DSP, data communication, genetics, image processing, pattern recognition, etc. 
· With advances in recent years, the peak floating-point performance of FPGAs has outnumbered that of modern microprocessors and is growing much faster than the latter.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Power flow solution by Newton’s method
	Tinney WF, Hart CE. 
	The method, introduced in 1961, has been made practical by optimally ordered Gaussian elimination and special programming techniques.

	Fast decoupled load flow
	Stott B, Alsac O. 
	A framework is presented that allows systematic studies on the hypothesis underlying a variety of versions of the fast decoupled load flow method, and their derivation.

	High performance computing in power system applications
	Falca˜o DM. 
	The paper starts with a brief introduction to the different types of HPC platforms adequate to power system applications.

	A message-passing distributed-memory parallel power flow algorithm
	Tu F, Flueck AJ. 
	This paper presents a parallel direct linear solver based on a message-passing distributed-memory multiprocessor architecture such as a cluster of workstations.



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 importance of real-time power flow monitoring and reaction necessitates the introduction of new cost-effective parallel processing platforms that can be viable in the long run. Taking advantage of recent advances in silicon-based configurable technologies, our research focuses on developing low-cost specialized parallel machines to speedup computation-expensive applications related to power applications. Good performance can only be achieved if there is a good match between the algorithm and the chosen computer architecture. We proposed a parallel solution to Newton’s power flow equations based on a novel ordering technique for the Jacobian matrix; it exploits structural similarities between the bus admittance and the Jacobian matrices. The algorithm was benchmarked on our MPoPC system that was implemented on the Altera SoPC board. 
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