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ABSTRACT

The paper presents the modeling ,simulation and implementation of the solar photovoltaic cell using
MATLAB/SIMULINK .The I-V , P-V & I-V characteristics are obtained for (1) Single solar cell module (2) Solar
PV module with variable temp.& fixed radiation (3) Solar PV module with fixed temp.& variable radiation with
M.file and mathematical model using MATLAB/SIMULINK . Solar energy can be a standalone generating unit or
can be a grid connected generating unit depending on the availability of a grid nearby. Thus it can be used to
power rural areas where the availability of grids is very low. A solar cell is the building block of a solar panel. A
photovoltaic module is formed by connecting many solar cells in series and parallel.
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1. INTRODUCTION

One of the major concerns in the power sector is the day-to- day increasing power demand but the unavailability of
enough resources to meet the power demand using the conventional energy sources. Energy is the prime mover of
economic growth and is vital to the sustenance of a modern economy. Future economic growth crucially depends
on the long-term availability of energy from sources that are affordable, accessible and environment. Demand has
increased for renewable sources of energy to be utilized along with conventional systems to meet the energy
demand. Renewable sources like wind energy and solar energy are the prime energy sources which are being
utilized in this regard. The continuous use of fossil fuels has caused the fossil fuel deposit to be reduced and has
drastically affected the environment depleting the biosphere and cumulatively adding to global warming. Solar
energy is abundantly available that has made it possible to harvest it and utilize it properly. Solar energy can be a
standalone generating unit or can be a grid connected generating unit depending on the availability of a grid nearby.
Thus it can be used to power rural areas where the availability of grids is very low. Another advantage of using solar
energy is the portable operation whenever wherever necessary. In order to tackle the present energy crisis one has to
develop an efficient manner in which power has to be extracted from the incoming solar radiation. The power
conversion mechanisms have been greatly reduced in size in the past few years. The development in power
electronics and material science has helped engineers to come up very small but powerful systems to withstand the
high power demand. they can hardly compete in the competitive markets as a prime power generation source. The
PV module represents the fundamental power conversion unit of PV generator system. The output characteristics of
PV module depends on the solar  radiation ,the cell temperature and output voltage of PV module.

2. PV MODULE

A solar cell is the building block of a solar panel. A photovoltaic module is formed by connecting many solar
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cells in series and parallel. Considering only a single solar cell; it can be modeled by utilizing a current source, a
diode and two resistors. This model is known as a single diode model of solar cell. Two diode models are also
available but only single diode model is considered here in fig. 1

Iph “~ Vd . Rsh

Fig-1: Equivalent circuit model of PV cell
The characteristic equation for a photovoltaic cell is given by 1o =(Np * Iph)- (Np* Irs) * (exp((g/(k*T*A))*(Vo/
Ns))-1)

1)
Where
Iph=(Iscr+ki*(T-Tr))* ((s)/100); (2)
Irs= Irr * ((T/Tr)"3) * exp(q*Eg/(k*A) * ((1/Tr)-(1/T)) (3) Tr=(Tr1-32)+273 4)

lo& Vo : Cell output current and voltage; Irs : Cell reverse saturation current;

T : Cell temperature in Celsius;

k : Boltzmann's constant :1.38 * 10-19 J/K; q : Electron charge: 1.6*10-23 C;

Ki : Short circuit current temperature coefficient at Iscr;

S : Solar radiation ;

Iscr : Short circuit current at 25 degree Celsius;

Iph : Light-generated current;

Eg : Band gap for silicon;

Tr : Reference temperature;

Rsh : Shunt resistance;

Rs : Series resistance;

A PV array is a group of several PV cells which are electrically connected in series and parallel circuits to generate
the required current and voltage. The equivalent circuit for the solar module arrange in Np parallel and Ns series

cells is shown in fig. 2
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Fig-2: Equivalent circuit of solar array
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The shunt resistance Rsh is inversely related with shunt leakage current to the ground .In general , the PV
efficiency is insensitive to variation in Rsh and the shunt -leakage resistance can be assumed to approach infinity
without leakage current to ground . on the other hand ,a small variation in Rs will significantly affect the PV
output power .

3. IMPLEMENTATION AND SIMULATION OF MODEL

3.1 The proposed model of single solar photovoltaic cell is implemented and shown in fig. 3 and fig. 4
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Fig — 3: Masked single photovoltaic cell model
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Fig — 4: Subsystem of single photovoltaic cell model
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Fig —5: 1-V characteristics of single solar cell
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Fig — 6: P-V characteristics of single solar cell
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Fig —7: MATLAB simulation of PV module
3.2 Output of Solar PV Array with variable Temp. & Fixed Radiation using M.file and matlab modeling
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Fig — 8: I-V characteristics of solar cell with variable Temp. & Fixed Radiation
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Fig — 9: P-V characteristics of solar cell with variable Temp. & Fixed Radiation
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Fig — 10: P-I characteristics of solar cell with variable Temp. & Fixed Radiation

3.3 Output of Solar PV Array with Fixed Temp. & variable Radiation using M.file and matlab modeling
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Fig — 11: I-V characteristics of solar cell with Fixed Temp. & variable Radiation
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Fig — 12: P-V characteristics of solar cell with Fixed Temp. & variable Radiation
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Fig — 13: P-1 characteristics of solar cell with Fixed Temp. & variable Radiation

4. CONCLUSIONS

The proposed model and using m.file of PV module takes solar radiation intensity and cell temperature as input and
outputs the 1-V and P-V characteristics under various conditions. we conclude that The insolation change affects the
photon generated current and has very little effect on the open circuit voltage and we also simulate and modeling of
solar cell and measure the different characteristics. and also measure the effect of variation in temperature that if
the temperature increases the solar cell efficiency is reduced. As we increase the solar radiation, higher would be the
solar input to the solar cell and hence power magnitude would increase for the same voltage value. With increase in
the solar radiation the open circuit voltage increases. This model can be used for the analysis in the field of solar

5657 Www.ijariie.com 3089



Vol-3 Issue-3 2017 IJARIIE-ISSN(O)-2395-4396

photovoltaic system and MPPT technologies .
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