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Machine Learning Assisted Stochastic Unit Commitment during Hurricanes with Predictable Line Outages






ABSTRACT
Stochastic unit commitment is an efficient method for grid operation in the presence of significant uncertainties.An example is an operation during a predicted hurricane with uncertain line out-ages.However, the solution quality comes at the cost of substantial computational burden, which makes its adoption challenging.This paper evaluates some possible ways that machine learning can be used to reduce this computational burden.First, a set of feasibility studies is conducted. Results suggest that using machine learning as an assistant to the stochastic unit commitment solver is more advantageous than using it as a standalone solver. In particular, the machine learning model is trained to facilitate solving the problem by determining the unnecessary constraints that can be removed from the original problem without affecting the final accuracy.The variables that can be used as input features/predictors or outputs for the machine learning model are determined through feasibility studies.Then, an algorithm to train and utilize a machine learning model is proposed.The method is tested on a 500-bus synthetic South Carolina system.Various test cases show an average reduction in solution time by more than 90% by using the trained machine learning model to assist the stochastic unit commitment solver.


                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The method should be able to solve the SUC for a largescale real-world size network with multiple scenarios. 
· The method should be able to solve within an acceptable computational time with standard hardware. 
· As multiple line outages are allowed, the network topology can change over the duration of the study (a day), and the model should be able to handle this. 
· As changes in the topology may lead to inevitable load shedding or over-generation (outage of a radial line), the model should allow relaxation of nodal power balance. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· SUC is an optimization problem defined over a set of scenarios that represent realizations of the uncertain future. 
· The goal of SUC is to minimize the objective function, often operation cost, subject to physical and reliability constraints of the network. 
· With high levels of uncertainties, the objective function should include not only generation costs, but also penalized load shedding (unserved load) and over-generation.
· The power transfer distribution factor is among the most efficient methods to solve the power flows in UC problems. However, when it is used for large-scale networks with multiple outages, the number of variables and constraints becomes extremely large. 
2.2. PROPOSED SYSTEM 
· There are a few studies on the modeling of uncertain equipment failures in the transmission network. 
· A method to solve the security-constrained UC for large networks with one line outage possibility is developed in . 
· However, the proposed method is not valid when there are multiple line outages.
· As one application for the proposed algorithm, a preventive day-ahead unit commitment model was developed for Texas 2000-bus test system, affected by a hypothetical hurricane. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Stochastic Unit Commitment (SUC) has a primary advantage of being simple to model the uncertainty explicitly, thus offering a reliable solution
· Due to strict SUC constraints, and considering the fact that it is unlikely to train an ML model to perfectly predict every output exactly the same as solving original SUC, a potential solution is to use a machine learning as an assistant to SUC to facilitate the solution process. 
· This way, not only is the result accurate similar to the original SUC, but also perfect ML performance is not necessary. 
· This would translate in a reduced need to training data. 


Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A solution to the unit commitment problem-a review
	B. Saravanan, S. Das, S. Sikri, and D. P. Kothari, 
	 This paper focuses on providing a clear review of the latest techniques employed in optimizing UC problems for both stochastic and deterministic loads, which has been acquired from many peer reviewed published papers.

	Unit commitment in electrical power system - A literature review
	A. Bhardwaj, V. K. Kamboj, V. K. Shukla, B. Singh, and P. Khurana, 
	This paper gives a literature review of UC problem, its mathematical formulation, methods for solving it and Different approaches developed for addressing renewable energy effects and uncertainties.

	DC power flow revisited
	B. Stott, J. Jardim, and O. Alsaç, 
	Many versions of these approximate models are possible. When their MW flows are reasonably correct (and this is by no means assured), they can often offer compelling advantages.

	Security-Constrained Unit Commitment for AC-DC Grids with Generation and Load Uncertainty
	S. Bahrami and V. W. S. Wong, 
	In this paper, we study the SCUC problem in ac-dc grids with generation and load uncertainty. We introduce the concept of conditional value-at-risk to limit the risk of deviations in the load demand and renewable generation.









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:
Recently, variations of stochastic unit commitment have been used for enhanced operation under complex conditions, such as changing network topology. Multiple sources of uncertainties must be considered, to ensure the obtained results are reliable and efficient. Stochastic unit commitment offers accurate solutions at the cost of long computational times and sometimes advanced hardware. This paper presented a feasibility study on using ML algorithms to assist stochastic unit commitment solvers, with the aim of reducing the computation time and hardware requirements. Although the full replacement of the original SUC by ML algorithms is debatable, we argue that a trained ML model can assist the SUC solution by providing initial predictions, i.e., through a warm-start process. Initial tests show that predicting lines that are likely to reach their flow limits can significantly reduce the computational time. The results also showed that predicting generation commitment status is likely not effective 
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