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Abstract
The performance of PV system under non uniform irradiance 
and partial shading condition is analyzed with help of 
conventional perturb and observe method and improved 
Incremental Resistance algorithm. The outputs are generated 
using MATLAB/SIMLUNK. Partial Shading of modules is 
given importance in this work. The Perturb and observe 
method is evaluated along with fuzzy controller and the 
output of the system is compared with Incremental 
Resistance method. The system with fuzzy logic controller 
was found to be more efficient and attains stability much 
faster than any other controller. But the power output of 
system with INR method was found to be more stable and 
with boosted value. The comparison of the two MPPT 
schemes is done in this paper and the performance of the 
schemes is analyzed. 
Key words – PV system, MPPT, partial shading, Perturb and 
Observe method, Fuzzy controller,Incremental resistance 
method. 
 
1. Introduction 

 
Energy crisis is the world’s major concern in the 
present scenario.Renewable energy sources have led its 
helping hand to the human society as a promise for 
future development. The simple conversion step in PV 
system has made its way to electricity generation 
easier. The advancement in power electronics 
engineering helped in improvement of applications 
depending on PVsystem. If all theincoming solar 
irradiance can be efficiently utilized, the whole 
population can be powered up for years to come with 
ideal systems. The efficiency of the system was 
improved from 8% to 44% with help of many 
Maximum power point tracking schemes.  The analysis 
of PV system is categorized on structure of semi-
conductor, converter topology, MPPT algorithms, and 
loads structure and so on. Thus the PV system is a field 
of elaborate study.   
 
As years pass by the performance of PV panel may not 
meet the guarantee period of about 20-25 years offered 
as in data sheet.Since they are exposed to dust, 

atmosphere and other pollutions, the panels may show 
only poor performance. Also there are chances of 
having any plant near the panels that offers shade as it 
grow in to tree as years pass by.  Thus the area of 
MPPT algorithm is being expanded, considering not 
just the incoming solar irradiance, but also the system 
and load. 
 
Typically the Perturb and observe method were mostly 
employed, but the oscillation obtained at the MPP 
reduced its efficiency [1]. Similarly incremental 
conductance method is one of the recognized 
algorithms. For system withthenon-linear 
characteristics, incremental conductance method was 
initially used [6].With variation on load characteristics 
the usual methods become insufficient. Controllers for 
tuning the MPP without oscillations were included. 
Then the parameter of observation was changed to 
improve the dynamics of control to obtain incremental 
resistance method [7].  

 
As system complexity increased, the requirement of 
better analysis of the system became mandatory. The 
standard test condition is not enough for guaranteeing 
the best performance of PV system throughout years. 
Due to the generation of more than one maximum 
power point from a single panel, in partial shaded 
condition, the regular algorithms will not provide an 
efficient working.Lots of survey is been made under 
various design aspects, to find a proper technique to be 
adopted in these peculiar conditions[4]. In general 
papers have analyzed only one condition of either non 
uniform irradiance or partial shaded condition. An 
effort is taken through this work to make a comparative 
performance analyzeof fuzzy controller and 
Incremental resistance algorithm on the PV system 
under various irradiance and partial shaded condition. 
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irradiance gradually from about 700W. That is power 
is generated respective to the value of irradiance, 
unless as fuzzy controller were the power obtained is 
of the minimum optimum value. 
 

 
 
 Fig. 9. Power output due non uniform irradiance using INR. 
 

When implementing the incremental resistance method 
with nominal scaling factor for different irradiance at 
each module, a stabilized output is obtained. The 
scaling factor helps in maintaining a very high output 
power.  The controller can be used to tune the power 
output between various peaks and ultimately finding 
the global maxima  of the system.  
 

 
 
Fig. 10. Power output due to partial shaded modules using INR. 

 
From figure 10 it can be noted that the power output 
reaches a value of 0.5kW during the partially shaded 
condition of modules after a slow decrease from a 
transient.Without the controller the power output will 
be the power output of the single module, with the INR 
MPPT controller the output is maintained the next 
highest possible value of the whole system capacity. 
Here the power variation is linear and with less 
transients.  
 
5.1 Comparison of Results 
 
The partial shaded condition is considered as the 
dominant issue in this paper. Hence the comparison is 
made under the analysis for shading only. The power 
output obtained under three conditions are observed 
and noted. The analysis shows that incremental 

resistance method show better performance with 
boosted power value.  

Table 4: Comparison of Results 

Sl. 
No. 

PV system 

Power Output 

Non-
Uniform 

Irradiance 

Partial 
shaded 

Condition

1 
Without 

Controller 
600W 
(STC) 

200W 

2 
P&O with 

FLC 
550W 320W 

3 INR Method 710W 450W 

 
Considering the power rating that can be obtained from 
PV system, Fuzzy controller shows 53% efficiency and 
system with INR controller provides 75% efficiency 
along with the boosted output. For a system requiring 
boosted output value INR method can be chosen, but 
for system whose priority is stability instead of power 
output value Fuzzy controller can be considered. 
 
5. Conclusion 

 
The growing energy crisis leads us to focus on 

renewable energy sources. Photovoltaic system being 
the more energy efficient is been widely used on many 
application. Photovoltaicsystem requires less stages of 
conversion making it much more reliable. Maximum 
power point tracking algorithms are used to improve 
system efficiency.From the developed algorithms 
proper choice of method is necessary to obtain the 
required outcome.In this paper an effort is made to 
analyze the effect of varying irradiance along with 
partial shaded condition with help of perturb and 
observe method and fuzzy controller . A comparative 
study is made with incremental resistance method for 
all parameter variations. With the Implementation of 
fuzzy controller, output could be stabilized faster but 
the peak overshoot obtained in the output was further 
reduced by implementing INRmethod. 

 
For partial shading condition both fuzzy controller and 
incremental resistance algorithm shows better 
performance, but the power output can be boosted to 
very high value without disturbing the design aspect of 
the system with Incremental Resistance method.  
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