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ABSTRACT 
Power control flexibilities for grid connected multi-functionalphoto-voltaic inverters are proposed. The PV systems are expected 
to be more controllable with higher efficiency and reliability. The fault ride-through and reactive power compensation are used to 
attain higher utilization of solar PV energy. This reduces cost of energy and thus enables more cost-effective PV installations. 
Transformer-less topologies eliminate the Line Frequency Transformer from isolated load PV systems. Compared with the isolated 
load PV inverters with galvanic isolation, the transformer less PV inverters have the advantages of lower cost, higher efficiency, 
smaller size and lower weight and improved power factor. Thus to implement these advance features flexible power controller is 
proposed. The proposed PV inverter can flexibly change from one to another mode during operation. The proposed inverter is an 
H6 bridge inverter with EMC filter. The proposed systems have high efficiency when compared to existing models. 
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INTRODUCTION 

 

  Photovoltaic (PV) covers the conversion of light into electricity using semiconducting materials that 

exhibit the photovoltaic effect, a phenomenon studied in physics, photochemistry, and electrochemistry. On the 

other hand, grid-connected PV systems have the major disadvantage that the power output is dependent on 

direct sunlight, so about 10-25% is lost if a tracking system is not used, since the cell will not be directly facing 

the sun at all times. Power output is also adversely affected by weather conditions such air or the amounts of 

cloud cover. Advances in technology and increased manufacturing scale have reduced the cost, increased the 

reliability, and increased the efficiency of photovoltaic installations. 

 A grid-connected photovoltaic power system or grid-connected PV power system is electricity generating 

solar PV power system that is connected to the utility grid. Electronic leakage may refer to a gradual loss of 

energy from a charged capacitor. It is primarily caused by electronic devices attached to the capacitors, such as 

transistors or diodes, which conduct a small amount of current even when they are turned off. Even though this 

off current is an order of magnitude less than the current through the device when it is on, the current still slowly 

discharges the capacitor. leakage current to flow, slowly discharging the capacitor. Leakage current is the 

current that flows through the protective ground conductor to ground. In the absence of a grounding connection, 

it is the current that could flow from any conductive part or the surface of non-conductive parts to ground if a 
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conductive path was available (such as a human body) MPPT or Maximum Power Point Tracking is algorithm 

that included in charge controllers used for extracting maximum available power from PV module under certain 

conditions. The voltage at which PV module can produce maximum power is called 'maximum power point' (or 

peak power voltage). 

 Electromagnetic compatibility (EMC) is the branch of electrical engineering concerned with the 

unintentional generation, propagation and reception of electromagnetic energy which may cause unwanted 

effects such as electromagnetic interference (EMI) or even physical damage in operational equipment. 

 

LITERATURE REVIEW: 

 [1]In this paper the Gradient Method coupled to Maximum Power Point Tracking (MPPT) for grid 

connected PV inverter is accessible. The PV inverter produces the reference current value in order to extract the 

maximum power from PV array to restitute it to the electric grid with unity power factor. The main aim is to 

avoid possible mistakes of the classical P&O algorithm due to the fast-changing irradiation Matlab/Simulink is 

performed to evaluate gradient method Controller.[2]A control scheme for single phase grid-connected modular 

five-level inverter is proposed in this paper which is applied to photovoltaic (PV) system. The five -level 

topology consists of two H-bridge inverter connected in series, which is also known as cascade H-bridge 

inverter. The proposed scheme controls the dc-link voltage autonomously, in accordance with the reference 

value produced by the (MPPT) algorithm permitting the extraction of maximum power from each module. 

MATLAB/SIMULINK platform is used to run the multilevel inverter for PV energy conversion and control 

scheme .The feasibility of the control scheme is obtained by the simulation. 

 [3]In this paper, a full-bridge single-phase neutral point clamped (NPC) transformerless inverter for grid-

connected photovoltaic system is proposed to increase the reliability and reduce the common-mode leakage 

current. Inverter includes two coupled inductors with series connected switch (MOSFET) on ac side that operate 

alternately in positive and negative half period of grid. The NPC topology results in improved system reliability. 

The NPC inverter is verified by simulation studies and results are presented for peak power rating of 

2.2kW.[4]This paper proposed an enhanced flexible step size incremental conductance algorithm which 

combines with constant voltage tracking. The operating point of PV array is located closely to the maximum 

power point (MPP) quickly by using the fixed voltage method, and the PV array is controlled to run at the 

MPPT rapidly and accurately adopting altered disturbance step. In PSCAD/EMTDC software, the model of 

grid-connected photovoltaic system (GCPS) has been executed and verified the efficiency of the improved 

MPPT algorithm. The simulation results show the power from dc to ac stably and to achieve operation with 

unity power factor.  

 [5]In this paper a three phase five-level cascaded H-bridge photovoltaic inverter is proposed with MPPT for 

grid connected application. The objective of this paper is to improve control strategy for cascaded H-bridge 

multilevel inverter with PV array as discrete DC source. MPPT technique for each solar panel, extract maximum 

power from the solar panel and uses the individual control scheme of each dc link voltage. For the three phase 

grid connected application, there is unbalanced power supply, due to PV mismatches. To solve this problem a 

control scheme is used with various advantages. To verify control method, the simulation model has been 

developed by using MATLAB/simulink. 

 [6]This paper is to study the reactive power control of the micro grid system using Photo-Voltaic (PV) as a 

source. The compensation of reactive power and improvement of real power is concentrated in this paper. This 

process is applied in micro grid system. A DC-DC converter is implemented which improves the output voltage. 

The chosen control parameters in the proposed control methodologies can effortlessly control inverter P-Q in 

grid connected system, which is designed in Matlab/simulink plat form. The simulation of PQ control is 

examined. The simulation is carried out by the waveform. The proposed system has advantages like reactive 

power compensation, increased efficiency, higher output voltage & reduced harmonic distortion.  

 [7] In this paper a new tranformerless inverter topology combined with a boost converter for photovoltaic 

(PV) application. To avoid the leakage currents, different inverter topologies that generate constant common 

mode voltages have been proposed. The planned system is a new high efficient topology that generates 

continuous common mode voltage with low input voltage. The performance of the system is simulated by PSIM 

and their THD is examined under R load and RL-load. THD was found to be minimum. As a whole the 

performance of the system was found effective in reducing leakage current and THD.[8]This paper presents a 

novel H6 topology (H6-N) with various scheme for the TPV inverter is proposed to make the TPV inverter 

generate smaller common-mode leakage current comparing with the existed TPV inverter topologies and 

achieve low total harmonic distortion (THD) of output current. The common-mode voltage (CMV), common-

mode leakage current and power losses of the single-phase TPV inverters with H6-N, H5 and HERIC topologies 

are compared by simulation study. Finally, a worldwide prototype of TPV inverter using H6-N topology is built 

and verified to validate the effectiveness of the presented topology. 

 [9] In this paper, detailed review, examination, organization and evaluation of full-bridge (H4) single phase 

PV inverter topologies without this problem are presented in this paper, such as H4, H5 and H6 circuits. Based 
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on the study and evaluation, some novel H6 topologies with great efficiency and ground leakage current issue 

reduced are also proposed, which are also selected as applicant topologies for the standardized inverter 

topology. Simulation and experimental results are provided for the topology verification, 98.5%maximum 

efficiency of the prototype is attained. 

 [10]A novel H6-type inverter is proposed for the trade-off solution of leakage current and conversion 

efficiency in transformerless photovoltaic (PV) grid connected energy generation system. The proposed 

topology features a trade-off between the power loss and the common-mode presentation, associated with the 

famous H5 and Heric topologies. Experimental results of the three topologies are presented with a universal 

prototype. As a result, the planned topology can be beneficial for power-conversion stage and suitable for high 

power single-phase grid-connected systems with thin-film solar cells. 

 

BLOCK DIAGRAM: 

 

 
SIMULINK RESULT: 

VOLTAGE WAVEFORM: 
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FFT ANALYSIS: 

 
 

Conclusion: 

 This project proposed a transformer less topology to reduce overall cost and weight of t9he inverter and 

using H6 inverter with electromagnetic coil filter to reduce the leakage current and electromagnetic 

compatibility losses and also eliminates the DC injects into the load and using MPPT to generate maximum 

power. Simulation results, with a setup consisting of two power processing cells and two PV panels, indicate 

that the overall system can operate satisfactorily even in conditions with different irradiation of the modules 

injecting available maximum power to the grid. The feasibility of the control scheme proposed is demonstrated 

with the extensive simulation results presented. 
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