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Flexible Power Point Tracking for Solar Photovoltaic Systems using Secant Method







ABSTRACT
     Grid-connected photovoltaic (PV) systems impose challenges like voltage fluctuations, low system inertia and power quality issues. The need to tackle these challenges led to the introduction of flexible power point tracking (FPPT), where the PV power output is controlled by an energy management system (EMS), rather than solely operating the PV systems on the maximum power point (MPP). The requirement of fast transient response implies that algorithms such as the one proposed in this paper are desirable. The proposed algorithm uses the secant method to achieve significantly improved results in comparison to the existing methods. The method also simplifies the prediction of variations during changes in the environment and power reference, hence, results in reduced oscillation around the set-point and faster convergence. Experimental validation is presented in this paper for supporting the claims. The results in terms of accuracy, convergence rate, steady state oscillations and cumulative error are bench-marked against one of the most recent FPPT methods. 



                          
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The flexibility of the proposed adaptive FPPT algorithm has been demonstrated experimentally on a 3-kVA laboratory setup under different conditions.
· The tracking error of the proposed algorithm has been reduced significantly in all experimental tests, while the settling has also been decreased. 
· The results demonstrated the applicability and effectiveness of the proposed FPPT algorithm as an additional function for existing MPPT algorithms in GCPVPPs.
· Therefore, the existing maximum power point tracking algorithms in GCPVPPs, should be replaced by flexible power point tracking (FPPT) algorithms in GCPVPPs in order to comply with these demands. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is known that the irradiance and cell temperature do not have a significant effect on the panel voltage around the MPP .Therefore, the parameters corresponding to the reference curve are selected to initiate the FPPT process. 
· It should be noted that the issues arising from this assumption will be addressed in the following subsections of the paper.A power tolerance, δp is provided as a stopping condition for the proposed FPPT algorithm.
· The need to tackle these challenges led to the introduction of flexible power point tracking (FPPT), where the PV power output is controlled by an energy management system (EMS), rather than solely operating the PV systems on the maximum power point (MPP). 
2.2. PROPOSED SYSTEM 
· Improving the conversion efficiency by means of this method only requires a cheap thermometer besides the essential sensing tools of P&O. 
· It has been shown that the proposed ER method ensures a fast convergence speed in response to the rapidly changing atmospheric conditions. 
· The variable perturbation step searching applied in ER not only accelerates the tracking speed, but also provides a way for eliminating the oscillations in steady state.
· As long as the power varies exceeding the predetermined tolerance τ, which indicates the changes of I-V characteristic, MPP estimation process is reactivated and a new searching iteration begins. The flow chart of the proposed ER method.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The various performance parameters for the comparison of the secant method and the adaptive voltage-step-based P&O algorithm.
· An extra measurement was taken in order to discern environmental changes, which affects the PV performance. Convergence needs to be faster as the power reference may vary frequently, and the effect of environmental changes should also be considered.
· It can be seen that the secant method showcases better performance on both sides of operation than the adaptive step P&O method.
· Its execution is also simple, as there is no need for evaluating any derivatives or additional functions.Overall, the proposed secant-method-based FPPT algorithm showcases better performance than any other FPPT algorithm available in the literature.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	The role of renewable energy in the global energy transformation
	D. Gielen, F. Boshell, D. Saygin, M. D. Bazilian, N. Wagner, and R. Gorini, 
	This paper explores the technical and economic characteristics of an accelerated energy transition to 2050, using new datasets for renewable energy.

	Solar energy for future world:-A review
	N. Kannan and D. Vakeesan, 
	Solar energy, among other renewable sources of energy, is a promising and freely available energy source for managing long term issues in energy crisis.

	MPPT methods for solar PV systems: a critical review based on tracking nature
	A. K. Podder, N. K. Roy, and H. R. Pota, 
	An efficient maximum power point tracking (MPPT) method plays an important role to improve the efficiency of a photovoltaic (PV) generation system.

	Assessing MPPT techniques on hot-spotted and partially shaded photovoltaic modules: Comprehensive review based on experimental data
	M. Dhimish, 
	The MPPT techniques have been embedded into a commercial off-the-shelf MPPT unit, accordingly running different experiments on multiple hot-spotted PV modules.



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:
     An algorithm for FPPT operation of solar PV system based on the secant method has been proposed. The flowchart presented for illustrating the implementation of this algorithm shows that it is simple to adopt and covers all possible cases that might arise during the operation of a PV system, starting from the initialization process. The proposed method has been demonstrated with experimental results and bench-marked against the most recent adaptive voltage step-based P&O algorithm. From the study of these results under various operating situations, such as step change and linear change in power reference and also during change in irradiance, it is observed that the secant method provides much faster settling times compared to the adaptive-step-based P&O method. Moreover, by adopting the proposed method, the set power reference is regulated accurately and the power oscillations are completely eliminated. This is due to the fact that this proposed algorithm ceases its operation only when the error between the reference and actual power is less than the specified tolerance. Results were also presented after simulating the PV system over a day, with the proposed FPPT algorithm. The cumulative error is very minimal on all the test conditions for the proposed method on both sides of operation compared to the adaptive voltage step-based P&O method. Its execution is also simple, as there is no need for evaluating any derivatives or additional functions. Also, by monitoring only the error value, any change in the system is identified and the algorithm reverts back to its initial values. Overall, the proposed secant-method-based FPPT algorithm showcases better performance than any other FPPT algorithm available in the literature. 
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