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Control of power electronics-based synchronous generator for the integration of renewable energies into the power grid






ABSTRACT
This paper addresses a single synchronous controller (SSC) for interfaced converters with high penetration of renewable energy resources (RERs) into a low inertia power grid. The SSC is modelled based on a comprehensive dependence between each operative feature of a synchronous generator (SG) and a power electronics converter. This can properly improve the performance of the power grid in such scenarios in which large-scale penetration of RERs are detected. The main contribution of this paper is representing an exhaustive relation between active components of the proposed SSC and SG features which enables the proposed SSC-based interfaced converter to more accurately mimic the behaviour of SGs during active power generating along with providing controllable inertia. Due to containing sufficient decoupling, both components of the proposed SSC have no impact on each other, also the proposed SSC has a superior operational flexibility within a wide range of inertia from very low to high values. Thus, two closed-loop control systems are considered to separately analyse the characteristic effects of SGs in active and reactive power sharing apart from the power grid stability challenges. In addition, the impacts of active power variations on reactive power are subsequently evaluated. To further analyse the operation of the system, the effects of the virtual mechanical power (VMP) error embedded in the SSC are considered as an alternative option for assessing the power grid stability. Also, the variations of the virtual angular frequency (VAF) error are carefully deliberated for more considerations associated with the active and reactive power performance of the SSC. Simulation results are presented to demonstrate the high performance of the SSC in the control of the power electronics-based SG when high-penetration renewable energy sources are integrated into the low inertia power grid. 




        	






                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Some existing power inverter topologies for interfacing PV modules to the grid is presented. 
· A control strategy for the grid interfacing inverter with hysteresis current control is developed to improve power quality. 
· The grid interfacing inverter is controlled in such a manner that the combination of grid interfacing inverter along with linear/nonlinear unbalanced load appears as balanced linear load to the grid at PCC. 
· When the power electronic converters are used it introduces a lot of harmonics in the system. 
· On the other hand the increased use of power electronic equipments and nonlinear loads by the industries and the households together made the degradation of power quality as one of the major problems in electric industry.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In, a short-term energy buffer is added to the system through the simulation of rotor inertia which named as virtual synchronous generator since it can reduce the instability problems at the system operational level.
· The SG emulation presented in adversely impacts on the θ of switching functions in the respective designed control scheme.
· It confirms the high impact of the proper selection of the low-value inertia in the stability of the power grid with high penetration of RERs by use of the SSC.
· These evaluations have been completed by assessing the impacts of virtual angular frequency (VAF) error on active and reactive power sharing for different low-value inertias. 
2.2. PROPOSED SYSTEM 
· A number of alternative concepts have been proposed for directdrive electrical generators for use in grid-connected or standalone wind turbines.
· In order to maximize the success of the PV systems, a high reliability, a reasonable cost, and a user-friendly design must be achieved in the proposed PV topologies.
· Several useful proposed topologies have been presented, and some good studies regarding current PV inverters have been done.
· This analysis should consider the total life of the proposed hydrogenstorage system including raw-material requirements, manufacturing and fabrication processes, integration of the system into the vehicle or off-board configuration, useful service life, and removal and disposal processes including recycling. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In, a self-synchronized synchronverter has been proposed which can improve operation of the synchronous controller given in by reducing the complexity, increasing the performance, and decreasing the computational efforts of the controller.
· A virtual angular frequency (VAF) based on SG features has been involved in the SSC that can significantly improve the synchronous active and reactive power sharing performance of the interfaced converter.
· Moreover, zinc–bromine battery suffers no loss of performance after repeated cycling.
· A very common ac/dc topology is the half-bridge two-level VSI, which can create two different voltage levels and requires double dc-link voltage and double switching frequency in order to obtain the same performance as the full bridge. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Control and stability analysis of interfaced converter in distributed generation technology 

	Pouresmaeil E, Mehrasa M, Shokridehaki MA, Rodrigues EMG, Catalão JPS. 

	This paper proposes a control technique of an interfaced converter for the integration of Distributed Generation (DG) sources into the power grid. 

	Passivity-based control technique for integration of DG resources into the power grid 

	Mehrasa M, Adabi ME, Pouresmaeil E, Adabi J. 

	The proper switching functions of interfaced converter have been defined based on the passivity method through the achieving space equations and suitable series damping injection.  

	Optimal management and sizing of energy storage under dynamic pricing for the efficient integration of renewable energy 

	Harsha P, Dahleh M. 

	In this paper, we address the optimal energy storage management and sizing problem in the presence of renewable energy and dynamic pricing. 

	A stochastic stability enhancement method of grid-connected distributed energy storage systems 
	Liu S, Wang X, Liu PX. 

	Integrating distributed energy storage systems (DESSs) into the distribution system can facilitate the high-level penetration of renewable energy source-based distributed generations (RES-DGs).  





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: ]

                                          
  
                         


                 
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 single synchronous controller (SSC) has been proposed in this paper for the control of the interfaced converters regarding the largescale integration of renewable energy resources (RERs) into the power grid. Key features of a synchronous generator (SG), i.e. inertia and mechanical power error were considered in the configuration of the SSC in order to mimic the inherent nature of the SG in employing interfaced converters to provide a stable operation for the power grid with high penetration of RER. Moreover, as the main contribution, the active component of the proposed SSC complies with SG features and enables the proposed SSC-based interfaced converter to demonstrate more accurate mimicry of SG behaviours for generating active power with suitably controllable inertia. 
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