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Abstract: 

Solar cell power generation has very important role to play due to the fact that it is a renewable energy source. We have det ailed 

study for photovoltaic system, all the factors affect ing the properties of the solar cell and the impact of the change on the resulting 

energy. Photovoltaic (PV) cell depends many parameters variation but major roll of dependents the change in temperature and 

radiation. We have implemented a photovoltaic system and variat ion all dependent solar cell parameters and study the effect. Plot 

the I-V & P-V characteristic’s use of MATLAB software.  
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1. INTRODUCTION 

 

Solar electricity systems capture the sun’s energy using 

Photovoltaic (PV) cells.Sun is one of the most important 

resources which have been exp loited. Back to the fifth century 

BC,Greeks explo ited the sun for heating purposes. The effect 

of solar cells discovered by Becquerelin 1839 while 

experiment with an electro lytic cell but not developed as a 

power source, until 1954 by Chapin et al. (Bell Laboratory  

scientists)[1].   Photovoltaic (PV) power generation has an 

important role to play due to the fact that it is a renewable 

energy source. The only emissions associated with PV solar 

power generation are those from the production of its 

components. After installation they generate electricity from 

the solar cell irrad iation without emitt ing greenhouse gases. In 

their lifetime, which is around 22-25 years, PV panels produce 

more energy than that for their manufacturing [2].   

 

Also they can be installed in places with less( no) other use, 

such as roofs and deserts or, they can produce electricity for 

remote locations, where there is no electricity network. The 

latter type of installations is known as off-grid facilit ies also 

and sometimes they are most alternative to provide electricity 

in isolated areas. However, most of the PV solar power 

generation comes from grid-connected installations, where the 

power is fed in  electricity network. PV power generation is 

more expensive than other resources. Governments are 

promoting it with subsidies or feed-in tariffs, expecting the 

development of the technology so that in the future it will 

become competitive [3]-[4]. The efficiency of a PV p lant is 

affected by three factors; the efficiency of the PV panel 

(between 5-15% [3]), the efficiency of the inverters (95-98 %) 

and the efficiency of the maximum power point t racking 

(MPPT) algorithm. The use can be varied as the uses of 

energy itself. And the great things is that we are never going to 

run out of this massive, energy resources even for thousands 

and thousands of years.[5] 

 

1.1 Sources of Renewable Energy: W ind Power, Biomass 

and Biofuels, Hydropower, Geothermal, Photovoltaic. 

 

 
                       Figure.1: solar panel  

 

2. Methodology 

 

There are many things should be consider in development  

Methodology is a process that has to be followed when 

analyzes data and designing a project. The process includes 

the method, technique, and the equipment/tools. 

 

2.1. Photovoltaic Modules Modeling 

PV model can be div ided into four parts. [6]  

1) PV Panel 

2) DC/DC converter 

3) Charge (MPPT) Controller 

4) Battery 

 
Figure.2: Block diagram of complete system 

 

Diode PV cell is shown in Fig.2.Equation (4) shows the output 

current-voltage characteristic of an  ideal PV cell in a single 

diode model.[7] 
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Figure.3:Solar cell equivalent circuit 

 

The equation is  solved by designing a p rogram in  

MATLAB, taking into account the number of solar cells 

which has the photovoltaic panel. The main equation is 

shown as in equation  

 

Iph = ( G/Gre f) [Isc + Ki (T-25)]                   ( 1) 

Ir = IrT1 (      (2)          

 

The photocurrent Iph is direct ly proportional to solar radiat ion 

IRA which taking into account  a  constant of proportionality 

,according to the eqn 2. The terms of reference are solar 

radiation (IRA= 1 sun = 1000 W/m2 ), atmospheric mass 

(AM=1.5) and temp (T=25 C) 

 

Ir-T1 = ISCT1/                                                         (3) 

Ipv =Iph – Ir[exp{q (Vpv+IpvRa )/AkT}]-1]– (Vpv+IRa)/Rsh (4)                        
 

Where    

 b= Vg*q/ (A*k)  Vg is the diode voltage which is equal to 

1.12 V for crystalline silicon  1.75 V for amorphous silicon. 

 

2.2 - Maximum power point tracing (MPPT) 

The Power point  tracker is a high frequency DC to  DC 

converter .They take the DC input from the solar panels 

change it to high frequency AC, and convert it back down to a 

different DC voltage and current to exactly match the panels 

to the batteries. MPPT's operate at very high audio frequencies 

usually in the 20-80 kHz range. The advantage of high 

frequency circuits is that they can be designed with very high 

efficiency transformers and small components [3]. The design 

of high frequency circuits can be very tricky because the 

problems with portions of the circuit  "broadcasting" just like a 

radio transmitter and causing radio and TV interference .Nois e 

isolation and suppression becomes very important . These are 

much easier and cheaper to build and design than the digital 

ones. They do improve efficiency somewhat, but overall the 

efficiency can vary  a lot - and we have seen a few lose their 

"tracking point" and actually get worse. That can happen 

occasionally if a  cloud passed over the panel- the linear circuit  

searches for the next best point, but then gets too far out on the 

deep end to find it again when the sun comes out. Thanks 

fully, not many of these around anymore. 

 
3. Simulink Model of the Solar PV Module  

Figure.4 shows the PV module implement using Matlab 

program, the model parameter are evaluated using equation 

above, the I-V characteristics and P-V characteristics curves 

obtained from the simu lation for PV panel.  

 
Figure.4: PV panel output current equations  

Figure

.5: I-V curve in PV 

cell

Figure.6: P-V curve in PV cell 

4. Result and Analysis 

 

4.1 Effects of Solar Radiation Variation 

For a given cell temperature, we can observe the effect of 

radiation variation as in Fig.7 and Fig.8. Results are 

summarized in Table  1. Irradiance increases the output current 

increases while , the open-circuit  voltage increases slightly and 

short circuit current increases. The maximum output power 

increases but that fill factor decreases as irradiance increases. 

 

 
Fig.7: I-V chara. of a cell under varied Radiation 
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Fig.8: P-V chara. of a cell under varied Radiation 

 

Irrad ia. 

[W/m2] 

MPP 

[W] 

Voltage 

MPP [V]  

 

Current at  

MPP [A] 

Fill 

factor 

[FF] 

1000 200 26.2 7.6 .74 

800 159 26.2 6.1 .75 

600 118 26.2 4.5 .75 

Table.1: MPP at di fferent irradiance  

 

From Table 1, the output power at maximum, the irrad iance 

level should be maximized.  

 

4.2 Effect of Varying Cell Temperature  

For a given cell temperature, we can observe the effect of 

radiation variat ion as in Fig.9 and Fig.10. Results are sumari- 

zed in Tab le 2. When we increases the cell temperature, the 

short circuit current Isc increases slightly and the open circuit  

voltage Voc decreases. So power output of the solar cell 

decreases with increasing temperature. 

 

 
Fig.9: I-V chara. of a cell under varied Temperature 

 

 
Fig.10: P-V chara. of a cell under varied Temperature 

 

 

Temp. 

[C] 

MPP 

[W] 

Voltage  

MPP [V]  

 

Current at  

MPP [A] 

Fill 

factor 

[FF] 

20 205 26.9 7.6 .75 

25 200 26.3 7.6 .74 

30 195 25.7 7.6 .73 

Table.2: MPP at di fferent Temperature  

 

From Table 2, we conclude the cell temperature increases, the 

maximum output power of the solar cell decreases. Then to 

maximize the power output of the module, temperature must 

be low. 

 

4.3 Effect of Varying Shunt Resistance ( Rsh ) 

For a given cell temperature, we can observe the effect of 

shunt resistance variation as in Fig.11 and Fig.12. Results are 

summarized in Table 3. we notice that the small value of Rsh, 

PV module current to fall more  indicat ing higher.Thus the 

shunt resistance must be large, to increase output power and 

fill factor. 

. 

 
       Fig.11: I-V chara. of a cell under varied  Rsh 

 

  
        Fig.12: P-V chara. of a cell under varied Rsh 

 

Shunt 

Resist. 

[Ω] 

MPP 

[W] 

Voltage at 

MPP [V]  

 

Current at  

MPP [A] 

Fill 

factor  

 [FF] 

5 80.5 20.3 3.95 .34 

50 188 26.3 7.38 .72 

215.4 198.5 26.3 7.6 .74 

         Table.3: MPP at di fferent shunt resistance 



International Journal of Engineering Science and Computing, July 2016           1798                                                        http://ijesc.org/ 

From Table 3, we observe the voltage at maximum output 

power doesn't affect with change values of shunt resistance 

while that values not very small. So the maximize the solar 

power output of the module,Shunt Resistance must be high. 

 

4.4 Effect of Varying Series Resistance (Rs) 

For a given cell temperature, we can observe the effect of 

series resistance variation as in Fig.13 and Fig.14.Results are 

summarized in Table 4. we notice that the large value of Rs 

PV module current and voltage to fall more indicating  higher 

solar power loss and low fill factor. Thus the Series resistance 

must be low. 

 
Fig.13: I-V chara.of a cell under varied Rs 

 

 
Fig.14: P-V chara. of a cell under varied Rs 

 

Series  

Resist. 

[Ω] 

MPP 

[W] 

Voltage at 

MPP [V]  

 

Current at  

MPP [A] 

Fill 

factor  

 [FF] 

.221 200 26.3 7.6 .76 

.321 194 25.8 7.5 .74 

1 157 21.8 7.2 .72 

Table.4: MPP at di fferent series resistance  

 

From Table 4, while series resistance increases, the maximum 

output power decreases. To maximize the solar power output 

of the module, series resistance must be low.  

 
4.5 Effect of Varying Ideality Factor (A ) 

For a given cell temperature, we can observe the effect of 

radiation variat ion as in Figure15 and Figure 16. Results are 

summarized in Table 5.we notice that the value of ideality 

factor  increase, maximum solar output power decrease also 

open circuit voltage Voc  decrease while short circu it current Isc 

doesn't change. 

 
Fig.15: I-V chara. of a cell under varied Ideality factor 

 

 
Fig.16: P-V chara. of a cell under varied Ideality factor 

 

Ideality  

Factor 

MPP 

[W] 

Voltage  

MPP [V]  

Current at  

MPP [A] 

Fill factor  

 [FF] 

1 209 27 7.7 .77 

1.3 200 26.3 7.6 .74 

1.6 192 25.9 7.4 .71 

Table.5: MPP at di fferent Ideality factor 

From Table 5,To maximize the solar power output of the 

module, ideality factor must be low. 

 
4.6 Effect of Varying Saturation Current (Is) 

For a given cell temperature, we can observe the effect of 

saturation current variation as in Fig. 25and Fig. 26.Results 

are summarized in Tab le 1.we realize that  the value of Is 

increases, the maximum output solar power decreases, the 

open circuit voltage Voc decreases, and Is short circuit current 

doesn't change. 

 
Fig.17: I-V characteristic of a cell under varied Is 
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Fig.18: P-V characteristic of a cell under varied Is 

   

  Sat. 

current 

[A] 

MPP 

[W] 

Voltage at 

MPP [V]  

 

Current at  

MPP [A] 

Fill 

factor  

 [FF] 

.98*10
-8

 231 30.2 7.7 .81 

9.8*10
-8

 200 26.2 7.6 .74 

98*10
-8

 169 22.6 7.5 .72 

Table.5: MPP at di fferent saturation current 

  
5. Conclusion 

Photovoltaic cell system dependent the different parameter.  

Photovoltaic (PV) system variation of different  parameter also 

vary the solar system power. PV cell depends upon Irradiance, 

Temperature, Shunt resistance,Series resistance, Ideality 

factor, Saturation current .This paper we analysis the different 

all parameter variation and find the result that increases the 

solar Irradiance, Shunt resistance power of solar cell also 

increases but increases the solar cell Temperature, Series 

resistance, Ideality factor, Saturation current the power of 

solar cell is decreases. 
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