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ABSTRACT
Power system cascading failures become more time variant and complex because of the increasing network interconnection and higher renewable energy penetration. High computational cost is the main obstacle for a more frequent online cascading failure search, which is essential to improve system security. We propose a more efficient search framework with the aid of graph convolutional network (GCN) to identify as many critical cascading failures as possible with limited attempts. The complex mechanism of cascading failures can be well captured by training a graph convolutional network (GCN) offline. Subsequently, the search for critical cascading failures can be significantly accelerated with the aid of the trained GCN model. We further enable the interpretability of the GCN model by a layer-wise relevance propagation (LRP) algorithm. The proposed method is tested on both the IEEE RTS-79 test system and China’s Henan Province power system. The results show that the GCN guided method can not only accelerate the search of critical cascading failures, but also reveal the reasons for predicting the potential cascading failures. 



  	
                               CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Several existing studies also formulate the islanding problem as a mixed-integer linear programming (MILP) problem, distinctly handling power balance in each created island for a feasible solution. 
· In these approaches, the decision on the island margins and generator configuration is taken with respect to the balance of the load-generation and the minimization of load shedding, while ensuring that system constraints are not violated.
· Machine learning (ML) is an area of artificial intelligence that utilises existing datasets to make predictions on unseen data.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Although these methods can significantly improve the sampling efficiency compared to random sampling, they still suffer from duplicated simulations of the same cascading paths. To avoid duplicated simulations, some methods model the cascading failures simulation as a Markov chain search problem. 
· Because of the complex mechanism of cascading failures, it still remains a challenging problem to effectively search for the cascading failure paths that result in load shedding.
· Two vital problems remain to be addressed to build better machine learning models. One challenge is that the number of model parameters increases significantly with the size of the power system, making the training process time-consuming and prone to overfitting. 
2.2. PROPOSED SYSTEM 
· Some machine learning models are proposed to capture the complex mechanism of cascading failures. 
· The proposed GCN approach uses graphical model to learn this mechanism and theoretically requires far less parameters than other machine learning models (DNN or CNN) .
· To the best of the authors’ knowledge, the paper is the first to implement the interpretability of GCN models in power grid analysis. 
· The proposed algorithms can identify the contributing factors that cause the cascading failures, such results could help manage the power system to mitigate the damage.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The hyper-parameters of the GCN model are tuned by 5-fold cross-validation , where we tune the hyper-parameters by grid search and choosing the hyperparameters with the best performance on the cross-validation set. 
· The hyper-parameters of the GCN model are tuned by 20% of the training data.
· we present the search efficiency on a set of new load profiles of the power system of Henan province. The search performance of method Rand, PFW, LODF, and GCN .
· The above approach is a hybrid search method of machine learning and physical rules, which shows promising performance in case studies. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	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, 
	Cascading outages can cause large blackouts, and a variety of methods are emerging to study this challenging topic.

	A survey on power system blackout and cascading events: Research motivations and challenges
	H. Haes Alhelou, M. E. Hamedani-Golshan, T. C. Njenda, and P. Siano, 
	To operate such systems in a stable mode, several control and protection techniques are required.

	Impacts of wind power uncertainty on grid vulnerability to cascading overload failures
	M. H. Athari and Z. Wang, 
	The proposed approach incorporates both thermal stability model for transmission line outage and automatic power balance algorithms.

	Composite power system vulnerability evaluation to cascading failures using importance sampling and antithetic variates
	Q. Chen and L. Mili, 
	To overcome this difficulty, importance sampling technique utilizing the Weibull distribution is applied to power generator outages.



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:
   Our work provides a GCN based approach to conduct online search for the power system cascading failures with high efficiency. The proposed method links the power network topology with the structure of neural networks and therefore yeilds a smaller parameter space to predict the load shedding events caused by cascading failures. We also provide an LRP algorithm to uncover the reasons for predicting the cascading failure events. Case studies on the IEEE RTS-79 test system and on China’s Henan province power system validate the superiority of the method: 1) the GCN model has a better prediction accuracy than benchmark neural network models; 2) the GCN based cascading search method has a higher efficiency in detecting the load shedding events caused by cascading failures; 3) the prediction results of the GCN model are interpretable, enabling the user to check the logic of the model and uncover the factors that cause the cascading failures. Overall, the proposed method enables an efficient and interpretable online cascading failure search that can contribute to a reliable operation of power systems. 
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