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ABSTRACT 

A grid-connected Photo Voltaic (PV)power system is used to generate electricity when solar PV system is 

linked to the utility grid. This PV system consists of solar panels, one or several inverters, a power conditioning 

unit and grid connection equipment. In this paper, an off-grid or standalone photovoltaic system is proposed. When 

solar photovoltaic systemis not connected to the utility grid the electricity will be produced via solar, wind, 

generator etc. These system will generally have battery bank to store the electricity for use when needed. Off-

Griduses renewable energy basedpower generation connected to the power grid system. Power generation of multi 

energy is framed of renewable energy systems consists of photovoltaic, wind turbine, energy storage and loads. 

This paper explains the off-grid using renewable energy system of a 3kW photovoltaic with 30 pieces of 12V, 

DC/DC converter, charge controller for battery, single phase DC/AC inverter and different types of loads are 

formulated. The AC buses 240V including isolation transformer to the grid voltage level is simulated 

byMatlabsoftware. 
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1. INTRODUCTION 

Presently, micro grid technology utilizing renewable energy based on distributed power generation system 

aggregated with power electronic system will acquire the concept of future network technologies. In power 

electronics technologies, the desegregation of renewable energy sources and energy storage system has been one of 

the new trends (Wu, 2003).The main significance of Off-Grid development is rendering good solvent to supply 

power in case of an emergency and power output during the power interruption in the main grid.  

Due to the stochastic nature of the PV power end product, enormous developments of grid connected PV 

systems meets large fluctuations of the frequency, power and voltage in the grid. Nevertheless, the drawback of the 

PV generation is intermittent depending upon weather condition.An Off-Grid system that works independently and 

it will not connected to the Grid. Grid-over means the wiring network from the electricity distribution company 

will provides electricity. An off-grid solution generates electricity and stores it in a system of batteries and does not 

provide it back to the grid. 

In an off-grid system,PV Module producespower and charges the batteries connected to it through a charge 

controller (Kuo, 2001).This controller prevents from overcharging of batteries and additionally makes sure that the 

batteries do not get discharge at night. There are three types of charge controllers namely shunt, Pulse Width 

Modulation (PWM) and Maximum Power Point Tracking (MPPT). MPPT being the most convoluted efficient and 

thus more expensive and Shunt the simplest, least expensive, but less efficient. Thus, the maximum power point 

tracking makes the PV system furnishing its maximum power and that energy storage element is required to get 

stable and dependable power from PV system for both loads and utility grid and thus improve both steady and 

active behaviours of the whole generation system (Akihiro, 2005). The battery can be integrated with PV 

generation system because of its low cost and high efficiency which can be more stable and reliable. 

This paper discusses about the detailed modeling of utility grid with boost converter to optimize the Photo 

Voltaic output and DC/AC converter is used to convert the DC end product voltage of the solar modules into the 

AC voltage for the  system. In the meantime, the battery is connected to the common DC bus via a charge 

controller to support a stable voltage from PV. The proposed model of the whole components and control system 

are all simulated under Matlab/Simulink software. All simulation results have controlled the validity of the models 

and potency of control method. 

2. PV MODELLING AND WORKING 

 
Figure.1. Configuration of the Off-Grid using PV based on power generation 

From the Diagram shown in figure 1, the off-Grid system using renewable energy based power system 

which consists of PV array, utility grid, power electronic converters, filter, controllers, and local loads.The 

photocurrent rendered when the sunlight strike the solar cell can be stand for a current source and the P-N 
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conversion area of the solar cell can be stand for a diode. The shunt and series resistances stand for the losses due 

to the body of the semiconductor. 

 
Figure.2. PV system model circuit with a controlled  

current source, equivalent resistors 

The model of the photo voltaic system was simulated using Simulink whichis expressed in Figure 2 and 

Figure.3. This circuit model is using one current source and two resistors Rsh and Rs. The value of the model current 

Ipv is computed by the computational block that has V, I, and Ipv as inputs.  

The saturation current was developed to create the input supply or model current in the equivalent circuit 

of PV. 

 
Figure.3. Equivalent model of PV system in Matlab Simulink with input and  

output port that connect to outside of subsystem. 

 

 
Figure.4. Pin diagram of PIC16f877a 

 

3. SIMULATION RESULTS 

  
Figure.5. PV voltage Figure.6. Output from DC-DC voltage 

Figure.6 shows output voltage of boost converter in DC volts. Here the voltage from PV 161V are 

fluctuated and boost converter are used to get pure DC voltage. 

Figure.7 shows output voltage from inverter. In this the voltage from DC converter 170V is converterdto 

AC voltage 
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Figure.7. Outputs from inverter voltage before filters Figure.8. Outputs from inverter voltage after filters 

Figure.8 shows output from inverter after filter in sine wave. The inverter works with apulse width 

modulation technique. The output voltage of filter is shown as pure sine wave with almost no harmonic content. 

4. CONCLUSION 

In this paper a model of a PV stand alonesystem with elements was acquainted in order to inquire the 

dynamic behaviour for each system. Also the various control techniques of the system was exhibited. This includes 

On/Off switching control modes of the system operation and inverter control operations. The proposed system 

factors enforced in Simulink surrounding and computer circuit consisting of the hardware and associated circuitry 

In each subsystem the dynamic behaviour is inquired showing the interaction between various elements of grid 

connected photo voltaic system. Renewable energy proves power propagation as a photo voltaic with battery 

reposting for Off-Grid system is simulated. Simulation is concentrate on the parameter of the each and every 

component to involve the outlets and effectiveness of inverter. Most of the outcomes can be used for produce a 

small scale Off-Grid system for applications. 
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