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Harmonic Virtual Impedance Design for Optimal Management of Power Quality in Microgrids






ABSTRACT
    Power quality is an important concern for practical microgrid (MG) applications due to the widespread use of non-linear loads, and it is characterised by the implicit trade-off between voltage quality in the MG nodes and harmonic current sharing between distributed generators (DGs). Active and passive filters can be used to address this problem. Nevertheless, modification of the control system of the DGs represents a cheaper and more practical solution. To this end, virtual impedances can be included in the controller. However, the power quality trade-off is difficult to adjust, especially in the presence of electrical distribution lines. In this paper, an optimisation algorithm for setting the harmonic virtual impedances of the DGs in a multibus MG is presented. This optimisation algorithm can be configured for any degree of harmonic current sharing between the DGs, while improving the voltage quality is set as the main objective. Compared to other works presented in the literature, power quality can be adequately managed without relying on time-critical communications since only the values of the harmonic virtual impedances are modified. Theoretical developments were validated by simulation in a benchmark model, and in a laboratory environment.


                          
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Most of the existing literature for primary and secondary control in microgrids is based on classical PI-PWM controllers. 
· These kinds of controllers do not achieve good results in the transient response, which is highly dependent of the tuning of the corresponding parameters of the controllers.
· The interconnected mode can be considered as a hybrid mode between the connected and the islanded mode, since a main grid which imposes the references in voltage and frequency does not exist, but there can be energy exchange between the interconnected microgrids. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This paper presents a method for minimizing the voltage distortion, while simultaneously ensuring good sharing between the DGs. 
· This is done by formulating an optimization problem that minimizes the virtual impedances of the converters, where the physical feeder impedances are included as constraints.
· Now, the virtual impedances are set according to the proposed control, based on the feeder estimation and the optimization problems. 
· The waveforms are more sinusoidal than in the case without any virtual impedance. 
2.2. PROPOSED SYSTEM 
· The main objective of the proposed method is to achieve a low SF operation. The cost function is formulated to reduce the SF, and a fuzzy logic control (FLC) technique is employed to dynamically choose the weighting factors. 
· The article presented in Reference proposes a novel flexible reference current generation technique by using a tuning parameter to reduce the active power oscillation flexibly.
· The proposed methodology is based on considering a desired operating point for the system state (converter current reference), an associated predefined SHE voltage pattern is obtained as a required steady-state control input reference.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In, a design methodology for setting the virtual impedance is presented, in order to achieve P Q decoupling for effective droop control, as well as achieving sufficient stability margins and transient performance. 
· Here, negative resistances are employed for improving the performance. 
· However, in this work, the same virtual impedance is applied to all components of the load current. 
· In order to test the performance and accuracy of the proposed sharing method, the case without any virtual impedance is used as a base case. 
· Hence, in this mode of operation, the DGs control their voltages to be purely sinusoidal. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Power System Harmonics and Passive Filter Designs
	J. C. Das, 
	To ensure compliance, harmonic models of Variable Speed Drives and relevant components of the connected power system are evaluated.

	Distribution system harmonic compensation methods: An overview of DG-interfacing inverters
	Y. W. Li and J. He, 
	This article reviews the distribution system harmonic compensation methods using the DG units with a focus on the DG local controllers.

	Secondary Control for Voltage Quality Enhancement in Microgrids
	M. Savaghebi, A. Jalilian, J. C. Vasquez, and J. M. Guerrero, 
	The control structure consists of primary and secondary levels. The primary control level comprises distributed generators (DGs) local controllers. 

	Tertiary control of voltage unbalance compensation for optimal power quality in islanded microgrids
	L. Meng, F. Tang, M. Savaghebi, J. C. Vasquez, and J. M. Guerrero, 
	This paper proposes a hierarchical control to realize optimal unbalance compensation for satisfying the power quality requirements in different areas.



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:
    Proper sharing of harmonic loads and limitation of the overall THD are important concerns for islanded microgrids with parallel connected DGs. This paper has presented a scheme for finding the minimal virtual impedances of the DGs that achieve the mentioned control objectives, without reducing the voltage quality at the inverters unnecessarily. The impedance estimation is done by the utilizing the MLBS sequence, which is used as an input to an optimization problem that further finds the optimal virtual impedances of each DG. The effectiveness of the proposed concept is shown by numerical simulations. 
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