A COMPARATIVE PERFORMANCE ANALYSIS OF ANN ALGORITHMS FOR MPPT ENERGY HARVESTING IN SOLAR PV SYSTEM

ABSTRACT
Solar PV energy is an integral part of our energy use and a vital component of renewable energy networks. With the rapid advancement of technology, PV module prices are declining and PV panels become more efficient. National economies are making ambitious investments in off-grid PV systems and grid-connected PV networks. PV electricity is volatile, relies on solar irradiation and other meteorological influences, such as temperature, humidity, precipitation, wind direction, and cloud coverage, unlike conventional energy production systems. The introduction of large-scale grid-connected solar PV plants has posed significant problems for power grids, such as lack of device flexibility, efficiency, and energy balance. It is crucial to forecast solar energy production to ensure a reliable energy supply across PV grids. In this system, artificial neural network (ANN) based Levenberg-Marquardt (LM), Bayesian Regularization (BR) and Scaled Conjugate Gradient (SCG) algorithms are deployed in maximum power point tracking (MPPT) energy harvesting in solar photovoltaic (PV) system to forge a comparative performance analysis of the three different algorithms.





EXISTING SYSTEM
Photovoltaic panels are promising source for renewable energy. They serve as a clean source of electricity by converting the radiation coming from the sun to electric energy. However, the amount of energy produced by the photovoltaic panels is dependent on many variables including the irradiation and the ambient temperature, leading to nonlinear characteristics. Finding the optimal operating point in the photovoltaic characteristic curve and operating the photovoltaic panels at that point ensures improved system efficiency. This paper introduces a unique method to improve the efficiency of the photovoltaic panel using Support Vector Machines. The dataset, which is obtained from a real photovoltaic setup in Spain, include temperature, radiation, output current, voltage and power for a period of one year. he results obtained show that the system is capable of accurately driving the photovoltaic panel to produce optimal output power for a given temperature and irradiation levels.

DISADVANTAGES:
· SVM does not perform very well when the data set has more noise i.e. target classes are overlapping. So not suitable for noisy environments. 
· Efficiency is low




PROPOSED SYSTEM
The introduction of large-scale grid-connected solar PV plants has posed significant problems for power grids, such as lack of device flexibility, efficiency, and energy balance. It is crucial to forecast solar energy production to ensure a reliable energy supply across PV grids. The proposed simulated model of the ANN-based solar PV system is designed by MATLAB/Simulink. The simulated model comprises two main subsystems which are ANN_MPPT and Switching block. The ANN_MPPT subsystem has a comparator that compares the output voltage, V1 of ANN, with the PV array voltage. The ideal correlation between the target and trained value of ANN algorithm ensures a constant duty cycle for PWM which smoothen the switching operation of IGBT.  The parameters like regression, mean square error, gradient, momentum parameter (Mu) and validation check are commonly used for identifying the performance and accuracy of any algorithm for the trained dataset. Bayesian regularized artificial neural networks (BRANNs) are more stable than traditional backpropagation nets. 
ADVANTAGES
· BRANNs may minimize or remove the need for extensive cross-validation.
· The model can be integrated to solar radiation and temperature forecasting, energy consumption prediction, energy management system, smart home, and smart cities.




SYSTEM REQUIREMENT:

HARDWARE REQUIREMENTS:
 
Processor			:	Intel Core i3 Processor
Speed				:   	2.5 GHz
RAM				:   	2GB (min)
Hard Disk			:	500MB
Key Board			:   	Standard Windows Keyboard
Mouse			:    	Two or Three Button Mouse
Monitor			:    	LCD

SOFTWARE CONFIGURATION:
 
Operating System		:	Windows 7 / 10
Environment		:	MATLAB
Matlab			:	Version 18a
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