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Solar H8 inverter to reduce leakage currents in grid connected applications






ABSTRACT
Solar energy is a promising alternative energy source for a sustainable pollution-free future. But certain factors such as solar irradiation, lack of sunlight during night hours etc. degrade or diminish the scope of solar power. To address with this problem MPPT technique is used here. Due to the requirements of high efficiency, reliability, power density and low cost and reduced size, transformer less PV inverters can be utilized in a grid-connected solar energy system. But the presence of transformer less system will lead to leakage currents, which is not at all acceptable in the case of grid connected applications. So to reduce leakage currents the modified version of H6 inverters ie an H8 inverter is used in this paper. In order to synchronize H8 inverter and grid PI controllers are used. This paper aims to utilize solar energy and reduce the leakage currents produced by transformer less inverter for grid connected applications. This is done by the integration of solar, transformer lessstep-up converter and h8 inverter. The concept is to utilize renewable sources effectively which helps in reducing the grid demand.



     
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing modulation-based mitigation methods are not appropriate for Z-source family inverters due to the shoot-through states.
· Moreover, the highfrequency harmonics of the leakage currents are eliminated by adding a notch filter to the qZSI. 
· The existing solutions based on modified topologies adopt a relatively large number of extra components, which lead to higher cost and potentially low reliability, and thus the new modified topologies using fewer components is a promising solution to reduce the cost and improve the reliability of the system.
· In addition, it is necessary to propose new modulation techniques, which are easy to be implemented in the digital control system compared with the existing complicated modulation methods. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Due to the requirements of high efficiency, reliability, power density and low cost and reduced size, transformer less PV inverters can be utilized in a grid-connected solar energy system. 
· In order to deal with this problem, MPPT (Maximum Power Point Tracking) technique is introduced, which is nothing but an algorithm to extract the maximum power from the solar panels. 
· The generation of leakage currents is the major problem faced by a grid connected PV system. 
· The leakage current should be strictly limited, since it can lead to safety issues, increased the total harmonic distortion (THD) of the injected currents, and also electromagnetic interference (EMI) problems; all of which, may violate the grid standards. 
2.2. PROPOSED SYSTEM 
· To address this, various mitigation strategies were proposed by modifying the topologies or modulation methods to maintain a constant common mode voltage (CMV) and decrease the common mode current (CMC). 
· In , a topology derived from the single-phase zero-voltage state rectifier was proposed, which can achieve a constant CMV to eliminate the leakage current.
· In , the active zero state pulse-width modulation (PW) was proposed based on two active vectors replacing the traditional zero states in opposite directions, where the peak value of the CMV is reduced.
· In , the remote state PWM was proposed where only the even vectors or odd vectors are used. Thus, the CMV remains constant.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed new carrier based modulation technique ensures good performance in terms of output current with low THD. 
· This paper reviewed and investigated the performance of 3- phase transformer less PV inverters combined with PWM techniques to reduce the leakage currents. 
· The voltage obtained from the PV panels with the help of MPPT is the fed to a step up converter to boost the voltage level. 
· Boost converter is used here because of its simple structure and ease of control. H8 inverter is used here because of its ability to suppress the leakage currents. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Modulation Techniques to Eliminate Leakage Currents in Transformerless Three-Phase Photovoltaic Systems
	Marcelo C. Cavalcanti, Alexandre M. de Farias, 
	In transformerless systems, the PV module parasitic capacitance can introduce leakage currents in which the amplitude depends on the converter topology, on the pulsewidth modulation, and on the resonant circuit comprised by the system components.

	Three Phase Inverter Topologies for Grid-Connected Photovoltaic Applications
	Francisco D. Freijedo, Alejandro G. Yepes, 
	The evaluation of topologies are based on datasheet parameters and analytical results are provided for 50 kW, 100 kW, and 200 kW power ratings.

	A Technical Comparison Among Different PV-MPPT Algorithms to Observe the Effect of Fast Changing Solar Irradiation
	Shameem Ahmad, Md. Tanvir Rashid 
	The maximum power point tracking (MPPT) technique enables maximization of the energy production of photovoltaic sources during stochastically varying solar irradiation and ambient temperature conditions.

	An Improved P&O MPPT Algorithm for Single Stage Three-Phase Grid Integrated Solar PV System
	Amresh Kumar Singh, Ikhlaq Hussain 
	Due to simple implementation and efficient tracking, the P&O approach of extracting maximum power from a PV array is very popular and efficient tracking technique among all MPPT techniques.




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:
    This paper reviewed and investigated the performance of 3- phase transformer less PV inverters combined with PWM techniques to reduce the leakage currents. The output waveform of H8 inverter is ripple free. When compared to previous inverter topology like H6 inverter, the leakage current is reduced. The output waveform is the proof that leakage current is reduced considerably. The control scheme is very much simple compared to existing systems. 
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