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Coordinated Optimal Power Flow for Integrated Active Distribution Network and Virtual Power Plants Using Decentralized Algorithm





ABSTRACT
With the wide application of distributed energy technology in active distribution networks (ADNs), virtual power plants (VPPs) are introduced as a promising integration and management technology. To coordinate their operation schedule and ensure confidentiality, we establish a coordinated optimal power flow (OPF) model and propose an efficient decentralized algorithm based on multi-parametric quadratic programming and Benders decomposition. In feasible sub-problems, the quadratic exchanging functions are built, which greatly accelerates the convergence process. In infeasible sub-problems, feasible cut sets can be calculated based on benders decomposition. Besides, an effective relaxation method is developed to address degeneracy problem. To eliminate redundant feasible cut sets, a predetermined feasible region is constructed according to the characteristics of each VPP. The effectiveness of the proposed method is demonstrated via numerical tests using two cases of different scales. The results show that the proposed method converges much faster than some prevailing methods. Furthermore, the coordinated OPF has better fuel economy than conventional OPF scheme.


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The aforementioned SOP-based coordinated VVC problem cannot be solved by the existing method efficiently. 
· In this section, using the linearization and conic relaxation, the original model is transmitted into an MISOCP model to realize a rapid and accurate calculation.
· It should be noted that there exists a relatively small gap between this solution and the solution to the original MINLP model, which is mainly caused by the conic relaxation deviation.
· As this paper considers a comprehensive objective function of the minimum total operational cost and voltage deviation, the conic relaxation results in a small gap between the two models. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In order to solve the problem of safe operation and active management of high-permeability distributed power supply in distribution networks, active distribution network (ADN) technology has emerged as the time’s requirement.
· The optimal dispatching method has played an important role in promoting the consumption of renewable energy and has played a positive role in solving environmental problems.
· An online energy management based on the ADMM algorithm has been developed to address the high uncertainty issue in the networked microgrids dispatching, and the algorithm provides a less conservative schedule than the robust optimization-based approach. 
2.2. PROPOSED SYSTEM 
· A time-series optimization model for coordinated VVC based on SOP is developed in this paper. 
· The proposed model considers the cooperation of SOP and multiple regulation devices to eliminate voltage violations while minimizing the operation costs of ADNs.
· The Distflow branch model, proposed in , is used for modelling the distribution networks.
· By linearization and conic relaxation, the coordinated VVC problem is converted into an MISOCP model which can efficiently obtain the global optimal solution of the proposed formulation.
· Thus, through the proposed MISOCP formulation, a good quality solution with a relaxed optimality gap can be efficiently obtained.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A linearized stochastic programming framework has been proposed to model the uncertainties of renewable energy sources, energy prices, load demands, and the integrated renewable energy sources and battery systems that are of higher importance to enhance management efficiency.
· The overall power supply pressure and the network losses of the ADN can be effectively reduced when operating in the bi-level distributed optimal dispatching mode. This makes the voltage quality of ADN performs better.
· It can effectively balance the power conflict between ADN and multi-stakeholder. 

Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Distribution network capacity assessment: Variable DG and active networks
	Ochoa, L.F.; Dent, C.J.; Harrison, G.P. 
	The ANM schemes embedded into the OPF include coordinated voltage control, adaptive power factor and energy curtailment.

	Explanation and Prospect of Ubiquitous Electric Power Internet of Things
	Yang, T.; Zhai, F.; Zhao, Y.; Pen, H. 
	The current electric power networks will be more reliable, secure, flexible and durable by implementing IoT in power systems

	Optimal reconfiguration of radial distribution systems using artificial intelligence methods
	Venkatesh, B.; Chandramohan, S.; Kayalvizhi, N.; Kumudini-Devi, R.P. 
	Reconfiguration of radial distribution system is the significant way of altering the flow of power through lines.

	Hierarchical cluster based multispecies particle swarm optimization for fuzzy system optimization
	Juang, C.; Hsiao, C.; Hsu, C. 
	The objective of this paper is to learn Takagi-Sugeno-Kang (TSK) type fuzzy rules with high accuracy. 



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
[image: C:\Users\ELCOT-Lenovo\Desktop\pic2.jpg]



        



         
                                                      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, the ADN is rationally partitioned, and a bi-level distributed optimization model of ADN including wind power, photovoltaic, gas turbine, energy storage system, flexible load, electric vehicle charging and discharging station is established to solve the new problem that the DSO and VMG participate in the grid economic dispatching as a new stakeholder. Further, the ADMM is applied to solve the distributed model. In the distributed dispatching process, only the expected power needs to be exchanged, which makes the communication burden be greatly reduced, and each multi-stakeholder’s privacy security increased. Finally, the adjusted IEEE 33 bus is taken as an example, and the advantages of the proposed bi-level distributed optimization model are verified by comparing the bi-level distributed optimization dispatching with independent optimization dispatching. The simulation results show the effectiveness and stability of the model in dealing with multi-stakeholder participation in grid dispatching, it can effectively balance the power conflict between ADN and multi-stakeholder 
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