14









Data Based Linear Power Flow Model Investigation of a Least-Squares Based Approximation






ABSTRACT
    Linearization of power flow is an important topic in power system analysis. The computational burden can be greatly reduced under the linear power flow (LPF) model while the model error is the main concern. Therefore, various linear power flow models have been proposed in literature and dedicated to seek better linear models. Many linear power flow models are based on some kind of transformation/simplification/Taylor expansion of AC power flow equations. In this paper, numerical performance and theoretical explanation of the data-based linear power flow model are investigated. The direct least-squares method with complete orthogonal decomposition is designed for addressing collinear data and big data. The resulted linear power flow model is named as least-squares distribution factors (LSDF) and its performance is investigated in cold-start applications. It is found that LSDF is in fact an approximation of the optimal LPF with minimum mean square error. It is also proved that the LSDF can give an accurate estimation of total system losses. Comprehensive numerical testing show that the LSDF can work very well for system with large load variations. The average error of LSDF is only about 1% of the average error of power transfer distribution factor (PTDF) in numerical testing.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The current injection method (CIM) is based on applying the KCL at each node in the system. The sum of the currents drawn from a node by the loads should be equal to the sum of the currents injected into that node from the rest of the network. 
· Using load equivalent current injections, the following general formulation can be reached for a system with nodes (including all the existing phases).
· It is worthwhile mentioning that the unbalance caused by the non-existing phase C at Node 3 contributed significantly to the voltage unbalance, about 5% difference in magnitudes in phases A and B, urging the application of a three-phase analysis. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The linearization of power flow is beneficial for solving optimization problems because it allows the optimization problems to be transformed into linear programming problems. 
· The computational complexity/burden of obtaining the linear power flow model will be greatly reduced when the problem is considered on RS, especially when only infinite number of power flow solutions are included in RS.
· A straightforward way to solve problem  is decomposing the problem into main- and sub-problems as  and solve them iteratively. 
· Non-convex programming problems need to be solved repeatedly during the iterative process. 
2.2. PROPOSED SYSTEM 
· A three-phase version of the Newton-Raphson power flow analysis was formulated in complex form. 
· Comparing the solution proposed in with the balanced case revealed that this method takes 6 iterations to converge when the maximum tolerance is , while the balanced case takes only 4 iterations to reach the same tolerance.
· A method was proposed in that uses a complex impedance base, as opposed to the conventional magnitude base, to calculate the per-unit impedances.
· A load-stepping technique was proposed in to address the convergence issue of sweepbased methods in heavily loaded feeders.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· On the contrary, there is no slack bus in the calculation of LSDF. This means that the information of all buses is considered, and this is one of the reasons for the high performances of our method. 
· The PTDF based formulation is usually regarded as a large-signal sensitive power flow model, but the performance of PTDF is not robust enough as the maximum error of PTDF can reach hundreds of MW in large-scale systems.
· These methods generally show excellent performance around the AC-PF base point, and they are more common in system real-time analysis
· The performance of PTDF is basically in our expectations. Its approximation performance is also very stable, and it can also be applied in system with large perturbations. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Zero Duality Gap in Optimal Power Flow Problem
	J. Lavaei and S. H. Low, 
	 In this paper, we propose semidefinite  programming (SDP) optimization, which is the dual of an equivalent form of the OPF problem.

	Fast Grid Security Assessment With N-k Contingencies
	Y. F. Yang, X. H. Guan, and Q. Z. Zhai, 
	The key idea is to construct a small number of representative constraints to equivalently represent the huge number of original security constraints.

	PTDF-based power system equivalents
	X. Cheng and T. J. Overbye, 
	Reducing the system into a smaller equivalent, based on congestion zones, can substantially reduce the computational requirements.

	DC Power Flow Revisited
	B. Stott, J. Jardim, and O. Alsac, 
	When their MW flows are reasonably correct (and this is by no means assured), they can often offer compelling advantages. 



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 presents a data-based linearization method and makes a meaningful investigation on this method. Based on this idea, a new type of PTDF-liked linear power flow model is proposed in this paper. The LSDF, which is the proposed linear power flow model, has excellent approximation performance and has physical meanings close to PTDF. The proposed method has great potentials in many power optimization problems, especially when the systems are operating under large perturbations or systems require cold-start linear models only. This method has data-based adaptability and it is easy to be extended and applied to other types of linear power flow models. Hope this article can provide new ideas for the field of power flow linearization. 
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