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Short Circuit Current Constrained UC in the High IBG-Penetrated Power Systems







ABSTRACT
    Inverter Based Generators (IBGs) have been increasing significantly in power systems. Due to the demanding thermal rating of Power Electronics (PE), their contribution to the system Short Circuit Current (SCC) is much less than that from the conventional Synchronous Generators (SGs) thus reducing the system strength and posing challenges to system protection and stability. This paper proposes a Unit Commitment (UC) model with SCC constraint in high IBG-penetrated systems to ensure minimum operation cost while maintaining the SCC level at each bus in the system. The SCC from synchronous generators as well as the IBGs are explicitly modeled in the formulation leading to an SCC constraint involving decisiondependent matrix inverse. This highly nonlinear constraint is further reformulated into linear form conservatively. The influence of the SCC constraint on the system operation and its interaction with the frequency regulation are demonstrated through simulations on IEEE 30- and 118-bus systems. 



                                  
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the existing studies, the simulation methods are mainly adopted to analyze fault current contribution from REG. As a result, the explanations on the fault current show diversity and cannot reach a recognized standard. 
· The REGs’ mathematical model in relay-setting calculations is unknown. Thus, this paper theoretically analyses the fault current characteristics of inverter-interfaced REGs (IIREGs) with fault-ride-through (FRT) ability. 
· In order to understand the fault current characteristics, the FRT control strategy for IIREGs is firstly studied. Then the characteristics of high-frequency and fundamental-frequency fault currents from IIREGs are theoretically analyzed after and during the faults. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· An optimal synchronous condenser allocation approach is presented in to maintain the system minimum SCC. However, the mixed-integer nonlinear based problem formulation and the considerable investment cost (up to 1M$ fixed cost plus 3M$ per 100MVar) may limit its large scale deployment.
· However, all these methods either require iterations or are too complex to obtain an analytical expression, thus unable to be directly incorporated into a UC problem.
· At each time step, a 24-hour horizon SUC problem is performed with only the decisions of the current node being applied and all the future decisions discarded. 
2.2. PROPOSED SYSTEM 
· An iterative solver based on the augmented nodal network equation is proposed to calculate fault currents in a power system dominated by IBGs, which properly models the current limitation and voltage control logic of IBGs, and the fault current contribution from VAR compensators. 
· The proposed solver is used to calculate the fault level of a fault level node.
· The proposed fault current iterative solver is shown in Fig.1. Passive components (e.g., loads and network impedances) and active components (e.g., SGs and IBGs) are the inputs.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Due to this rolling planning method, different realizations of nodes in the scenario tree are consistently generated at every hourly timestep according to the forecast eror quantile based probability. 
· Therefore, the out-of-sample scheduling performances can be well captured in the simulation process rather than through Monte-Carlo simulations afterwords.
· Before incorporating the SCC constraint into the SUC problem, the performance of the linearized SCC constraints proposed.
· Therefore, the out-of-sample scheduling performances can be well captured in the simulation process rather than through Monte-Carlo simulations afterwords 
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	A review on grid-connected converter control for short-circuit power provision under grid unbalanced faults
	J. Jia, G. Yang, and A. H. Nielsen, 
	Converter-based generation can behave significantly different from the traditional alternators under grid faults.

	Impact of synchronous condensers on transmission line protection in scenarios with high penetration of renewable energy sources
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	These include the decline of short circuit level and the subsequent impact on transmission line protection schemes.

	Synchronous condenser allocation for improving system short circuit ratio
	J. Jia, G. Yang, A. Nielsen, P. Weinreich-Jensen, E. Muljadi, and V. Gevorgian, 
	The total cost of installing new synchronous condensers is minimized while the system short circuit ratios are maintained above a certain level.

	A power module for grid inverter with in-built short-circuit fault current capability
	W. Shao, R. Wu, L. Ran, H. Jiang, P. A. Mawby, D. J. Rogers, T. C. Green, T. Coombs, K. Yadley, D. Kastha, P. Bajpai, and L. Zhou, 
	As grid codes evolve, inverter-interfaced renewable generation may be required to take greater responsibility for grid support.



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:
    A short circuit current constrained SUC model is proposed in this paper in order to deal with the SCC shortfalls due to the increasing penetration of IBGs. The SCC from SGs as well as IBGs is modeled in the formulation leading to a highly nonlinear constraint, which is effectively linearized based on the data obtained offline. It is validated that the linearized constraint provides almost the same accuracy as the nonlinear version but consumes much less computational time. The influence of the SCC constraint on the system operation and its interaction with the frequency constraints are thoroughly investigated via IEEE 30-bus system. The results demonstrate that the SCC in the system declines dramatically as the wind penetration increases if SI is available from WTs. Overcapacity of the IBGs helps to improve system SCC but needs more investment cost. Employed with the SCC constraint, the system SCC limit can be maintained with higher operational cost depending on the wind penetration. The scalability of the proposed model is assessed through IEEE 118-bus system. 
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