10









Predicting Failure Cascades in Large Scale Power Systems via the Influence Model Framework






ABSTRACT
    Large blackouts in power grids are often the consequence of uncontrolled failure cascades. The ability to predict the failure cascade process in an efficient and accurate manner is important for power system contingency analysis. In this paper, we propose to apply the influence model for the prediction and screening of failure cascades in large scale DC and AC power networks. Then, the trained influence model is applied to some large power grids with thousands of buses and transmission lines. The prediction performance is evaluated in four different aspects, from the global perspective of the overall failure size to the individual information regarding the link failure time.The results show that under limited training samples, the proposed framework is capable of predicting the failure cascade size with a 7% error rate, the final state of links with a 10% error rate, and the failure time within 1 time unit for both the DC and AC model. One major advantage of the proposed method is that it can reduce the computational time of the failure cascade prediction by a few orders of magnitude with limited compromise in accuracy, as compared to the power flow based contingency analysis. Another important feature of the proposed method is that the trained influence parameters can reveal the critical initial contingencies. This information is very helpful for identifying the worst contingency scenarios for system operators. 
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to further simplify the network model while preserving the basic cascade dynamics, a number of existing works completely ignore the power flow constraints and concentrate on the contagious cascade process in which new failures only happen over adjacent components. 
· It is referred to as the “contagion model” which originates from the percolation model.
· In order to construct the influence model that can beused for power system failure cascade predictions, Hines et. al. applied the Monte Carlo method to learn the influences from historical data
· They focused on generating the appropriate distribution of failure cascade sizes that best match existing records.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In CFS after each failure event, the DC/AC power flow problem is solved using the MATPOWER Toolbox. A detailed oracle of generating synthetic failure cascades is presented in Appendix.
· We can solve these small optimization problems in parallel in practice to further reduce the training time.
· Once have been obtained, their values can be substituted in to form a reduced optimization problem whose decision variables are only from D. 
· We choose the objective function f(·) to be the least square error function, which induces the following convex quadratic programming. 
2.2. PROPOSED SYSTEM 
· We proposed a hybrid learning framework that can efficiently train the influence model for very large systems. 
· The proposed learning framework integrates Monte Carlo method with quadratic programming, and an adaptive threshold selection scheme to quickly train the model for making good predictions.
· One of the future research directions is to predict failure cascades under the AC power flow model. The AC model will not change the underpinning of the proposed hybrid learning scheme. 
· In this paper, we propose a hybrid learning framework that can be used to train the influence model from either historical data or synthetic data
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· To evaluate prediction performance via the proposed learning framework, we consider two sets of metrics: sample-based metrics and link-based metrics.
· Therefore, evaluating the prediction performance on links with different failure frequencies can deepen our understanding of the model and features in a very detailed manner.
· Therefore, we cannot say that the deterministic prediction performs well for links with failure frequency . 
· This tells that we need to combine the miss detection rate lmd and the false alarm rate lfa together to judge and compare the performance.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Cascading power outages propagate locally in an influence graph that is not the actual grid topology
	P. D. Hines, I. Dobson, and P. Rezaei, 
	In addition, we derive an equation with which one can quickly identify modifications to the proposed system that will substantially reduce cascade propagation.

	Risk assessment of cascading outages: Methodologies and challenges
	M. Vaiman, K. Bell, Y. Chen, B. Chowdhury, I. Dobson, P. Hines, M. Papic, S. Miller, and P. Zhang, 
	 Limitations to the interpretation and application of analytical results are highlighted, and directions and challenges for future developments are discussed.

	Comparing the effects of failures in power grids under the ac and dc power flow models
	H. Cetinay, S. Soltan, F. A. Kuipers, G. Zussman, and P. Van Mieghem, 
	In this paper, we compare the effects of failures in power grids under the nonlinear AC and linearized DC power flow models.

	Analysis of failures in power grids
	S. Soltan, D. Mazauric, and G. Zussman, 
	We first obtain results regarding the Moore-Penrose pseudo-inverse of the power grid admittance matrix.



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, we study the failure cascades in power grids by using the influence model. It is a flow-free approach that can explicitly characterize system-wide influences on each component. This influence information can be used for efficient predictions of failure cascades and assist in identifying the most critical initial contingencies. To acquire the influence model of power grids, we proposed a hybrid learning method which combines the Monte Carlo method, a regression method, and an adaptive selection scheme. It has polynomial time complexity, and each module can be implemented separately in parallel. We applied this method to obtain influence models for both the DC and the AC large-scale power system examples. Four metrics of prediction performances in different levels of granularity have been proposed and tested on these examples. Numerical results showed that the influence model learned from our proposed method can achieve a good prediction accuracy in all the metrics for both the DC model and the AC model. A comparison between the influence model and an apposite flow-model-based approach revealed that the influence model can predict failure cascades in a much faster manner (at least two orders of magnitude faster) with acceptable small error rates. Thus, it is very suitable for screening severe contingencies in large quantities. A further investigation on the learned influence values revealed the critical information of severe contingencies, which further helped us identify the most critical initial link outages. 
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