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Analysis of Power Grid Voltage Stability with High Penetration of Solar PV Systems







ABSTRACT
Grid integration of solar photovoltaic (PV) systems has been escalating in recent years, with two main motivations: reducing greenhouse gas emission and minimizing energy cost. However, the intermittent nature of solar PV generated power can significantly affect the grid voltage stability. Therefore, intermittent solar PV power generation and uncertainties associated with load demand are required to be accounted to gain a holistic understanding on power grid voltage stability with high penetration of PV energy sources. This paper presents a framework for power grid voltage stability analysis considering uncertainties associated with PV power generation and load demand using Monte Carlo simulation. Commonly used voltage stability indicators such as critical eigen value, line loss, reactive power have been considered in the proposed framework. The proposed methodology has been verified by analysing voltage stability of IEEE 14 bus test system, with high penetration of PV energy sources and considering uncertainties associated with load demand. The results provide a clear insight to voltage stability of power grid with different penetration level of PV energy sources into the power grid.


                         
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The characteristics of microgrids are completely different from traditional power transmission systems, and as such, many of the traditional VSIs are obsolete for analyzing the voltage stability of microgrids. 
· However, the majority of the existing VSIs can easily be modified by considering DERs in either the sending or receiving end of a two-bus circuit representing a part of a microgrid. This network is used to determine the indices. 
· Margin residue is introduced in this strategy to avoid any damage in the inverter due to the over current flow more than the maximum current.Voltage stability within acceptable limits can also be assured through proper design and implementation of ICs in an islanded hybrid MG. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· There may be different factors leading to various forms of disturbances resulting in voltage instability problems.
· System dynamics that influence voltage stability are usually slow. Therefore, voltage stability analysis can be done by using some selected static operating conditions of the power system. 
· The static analysis techniques can highlight the nature of the problem related to voltage stability and identify the key contributing factors.
· The power flow problem for islanded microgrids can be defined by a set of time-domain nonlinear equations, which can be solved as an unconstrained minimization problem 
2.2. PROPOSED SYSTEM 
· In order to overcome the issues originating from such high penetration scenarios, controllers that coordinate the response of conventional and alternative generators have been proposed, and the use of fast-responding storage systems is presented in as a measure to compensate the loss of inertia in the system.
· The study is performed on a test power system, proposed in , and comprises both its small-signal stability and its response to large disturbances affecting its frequency stability in a short range of time for which solar radiation can be considered constant. 
· The final active power variation is proportional to the frequency deviation and decreases when the penetration rises regardless of the type of controller.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· There is a linear reduction in the magnitude of the reference output voltage of a DG with the increase in the injection of its reactive power. 
· Thus, DGs with steeper Q-V droop slopes may present poor dynamic performance especially in the presence of non-linear loads.
· The stability performance of voltage source inverters under dual-mode operation was then investigated.
· In , a study was carried out on the static voltage stability impact of solar photovoltaic generation (SPVG) on power networks using P–V and V–Q curves to investigate the renewable energy generator model performance suitability. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Protection of AC and DC microgrids: Challenges, solutions and future trends
	Beheshtaein, S.; Savaghebi, M.; Vasquez, J.C.; Guerrero, J.M. 
	 This paper categorizes the main challenges in AC and DC microgrids, and then investigates the existing and promising solutions for the corresponding challenges.

	A literature review on integration of distributed energy resources in the perspective of control, protection and stability of microgrid
	Basak, P.; Chowdhury, S.; Halder Nee Dey, S.; Chowdhury, S.P. 
	The concept of integration of distributed energy resources for formation of microgrid will be most significant in near future.

	Microgrids—A review of modeling, control, protection, simulation and future potential
	Bhaskara, S.N.; Chowdhury, B.H. 
	The purpose is to evaluate the current status, major obstacles and existing research efforts directed toward establishing functional microgrids within utility systems.

	Evolution of microgrids with converter-interfaced generations: Challenges and opportunities
	Hossain, M.A.; Pota, H.R.; Hossain, M.J.; Blaabjerg, F. 
	This paper presents a comprehensive list of challenges and opportunities supported by a literature review on the evolution of converter-based microgrids.



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\pic.png]
                                          
  
                         


               
                                                      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:
    Grid integration of solar photovoltaic (PV) systems has been escalating in recent years, with two main motivations: reducing greenhouse gas emission and minimizing energy cost. However, the intermittent nature of solar PV generated power can significantly affect the grid voltage stability. Therefore, intermittent solar PV power generation and uncertainties associated with load demand are required to be accounted to gain a holistic understanding on power grid voltage stability with high penetration of PV energy sources. This paper presents a framework for power grid voltage stability analysis considering uncertainties associated with PV power generation and load demand using Monte Carlo simulation. Commonly used voltage stability indicators such as critical eigen value, line loss, reactive power have been considered in the proposed framework. The proposed methodology has been verified by analysing voltage stability of IEEE 14 bus test system, with high penetration of PV energy sources and considering uncertainties associated with load demand. The results provide a clear insight to voltage stability of power grid with different penetration level of PV energy sources into the power grid.
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