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Design of hybrid forward boost converter for renewable energy powered electric vehicle charging applications





ABSTRACT
   The grid-connected electric vehicle charging stations are being integrated into renewable energy for preserving the conventional energy resources as well as to ensure sustainable development of the society. In addition to the effortless charging, the sudden demand variations in the grid can be met by the renewable energy storage system in the charging stations. The main challenge in this concept is the unstable nature of renewable energy. As the energy storage system of charging station is directly connected to the renewable energy source like a solar panel, according to the variable and deficient input power condition, the converter should supply a regulated output at the required magnitude. If a conventional converter is used for this purpose, the charging efficiency will be poor for higher gain conditions. This article presents a hybrid forward-boost converter to overcome this challenge. By maintaining the power transfer efficiency higher, the gain can be varied to supply a regulated voltage, even for very low input conditions in this proposed topology. The maximum overall efficiency of 95% is achieved for a variable input condition of 30–50 V to provide an output voltage of 170 V. The concept is validated by implementing a 150 W hybrid converter. 
                            

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The E-Vehicles are mainly used the DC-DC converter. The existing system, Evehicles are charging by using the renewable energy and 12V input to give the electric vehicles. 
· Solar energy obtained from the sunlight and wind energy is generating from the speed of wind. DC-DC converter (Boost converter) is mainly uses in the electric vehicles which is used to improve the voltage level. 
· Battery is used to store the energy from the converter. Li-ion battery is used these vehicles which is one of the rechargeable battery and efficiently. 
· This paper overcome these problems and improved the efficiency of the E-vehicles. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· A disadvantage of the boost converter is the possibility of a short circuit at a higher duty cycle. 
· Both of the mentioned converter techniques having the desired advantages and considerable disadvantages as per their operating mode, a combination of both may result in an optimised topology.
· Using the forward converter principle in low input values and boost converter principle in higher input values, the input variation range problem is tackled. 
· Few disadvantages are also associated with the proposed converter. 
· To get the required output voltage, conventional converters are having limitation due to voltage stress over switches for a higher duty. The issue is solved up to an extent in this topology. 
2.2. PROPOSED SYSTEM 
· The proposed system is to design a portable device based on the Buck- Boost converter are used. As a main source is received from the renewable energy. 
· This system is especially for free from pollution and over comes the disadvantages of existing system. 
· The renewable energy supply is always flexible due to its weather dependency. For solar-based energy generation, according to the solar irradiation, the output voltage varies. 
· As the converter is taking input from the renewable energy source directly, the voltage level are improved converter by itself. 
· For medium power EV charging applications, the DC–DC converter circuit should amplify the input voltage to a higher value.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The advantages of the boost converter are the simplicity of the circuit, high efficiency with low or medium duty cycle etc.
· The main advantage of the forward converter is that the gains above and below unity can be achieved by just varying duty and turns ratio. 
· The advantages of both converters brought together to obtain a precise and accurate output.
· After the testing of the proposed converter, various advantages can be formulated over conventional converters.
· While integrating one converter with another, there should not be a performance conflict between the converters. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Cost-aware renewable energy management with application in cellular networks 

	Leithon J., Lim T.J., and Sun S. 

	In this paper, we propose a cost minimization strategy for facilities with shared access to a renewable energy farm. 

	Renewable energy transmission by HVDC across the continent: system challenges and opportunities
	Sun J., Li M., and Zhang Z. et al. 

	New system theories and technologies are required to support the development and operation of a future grid that relies more and more on power electronics. 

	Stochastic dynamic pricing for EV charging stations with renewable integration and energy storage 

	Luo C., Huang Y.F., and Gupta V. 

	This paper studies the problem of stochastic dynamic pricing and energy management policy for electric vehicle (EV) charging service providers. 

	Sortino ratio based portfolio optimization considering EVs and renewable energy in microgrid power market 

	Mohan V., Singh J.G., and Ongsakul W. 

	The profit relating to deterministic forecasted data of renewable energy and pre-dispatch information from the EV parking lots is considered as the risk free target profit.  



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:
    Grid-connected charging stations for electric vehicles are being replaced by stand-alone renewable energy powered charging stations due to grid power quality effects and the abundant supply of renewable energy. In stand-alone charging stations, the surplus energy needs to be stored into a battery for renewable source deficient conditions. Since renewable sources are highly dynamic due to nature dependency, the design of the battery charging circuit is a riddle for researchers. As the input voltage is varying for a wide range, the use of conventional converters will result in higher voltage stress over switches and reduced transfer efficiency. To mitigate the dispute, a plethora of converter designs were evolved, yet the conversion range – converter gain dilemma sustained well. As a key to the quest, this paper presents a simple boost-forward hybrid converter for an input voltage range of 30–50 V. Using the forward converter principle in low input values and boost converter principle in higher input values, the input variation range problem is tackled. The maximum overall efficiency of 95.4% is achieved in this range for a 148 W hybrid converter model. 
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