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Abstract—As the continuously fluctuation of the operating 

point due to the permanent research of  maximum power point  
which the photovoltaic source can product, the dynamic 
behaviour of the used DC/DC converter -adopted to realize the 
maximum power point tracking- will be disturbed at all time. For 
the aim to design an efficient photovoltaic system, the dynamic 
behaviour of the converter is studied based on the damping factor 
and the natural frequency of the system. As an example, the 
system under study is composed with a photovoltaic module 
connected to an equivalent resistive load through a DC/DC boost 
converter, assuming that this last one has been controlled with a 
direct method of maximum power point tracking. The results of 
analytical studies allow having an overview about the dynamic 
behaviour performance of the used DC/DC converter for the aim 
to implement a prompt maximum power point tracking 
algorithm.  
 

Keywords—Photovoltaic (PV) cell; DC/DC boost converter; 
maximum power point (MPP); maximum power point tracker 
(MPPT); damping factor (ࣈ); natural frequency (࣓૙). 

I.  INTRODUCTION  
Solar photovoltaic is envisaged to be a popular source of 

renewable energy due to several advantages, notably low 
operational cost, almost maintenance free and environmentally 
friendly [1].  

A PV module under uniform irradiation exhibits an I-V 
characteristic with a unique point, called the maximum power 
point (MPP), where the module produces maximum output 
power [2]. The amount of the produced power depends on the 
operating point, which is the intersection between the I-V 
characteristics of both PV module and the connected load. It is 
known that the efficiency of the PV cells is low (14 to 16% for 
the monocrystalline Si), therefore, it is necessary to operate at 
the MPP at all time whatever the climatic conditions and the 
connected load are.  

The DC/DC converter is usually used for realizing the 
MPPT function through the injection on its principal switching 
power component, the right pulse width control signal (d) 
using a MPPT algorithm.  

In cloudy days, the solar irradiation can be random and 
very volatile (which can have a rate of 100 W/m2/s [3]). 
Consequently most of the MPPT algorithms, among them the 
perturb and observe (P&O) which can be confused due to the 
fact that it is not able to distinguish the variations of the PV 
module output power caused by the duty cycle modulation 
from those ones caused by the irradiance variation [2], hence a 
judicious optimization of an efficient MPPT algorithm must 
take place. Among the optimized parameters, the sampling 
time (Ts) which is strongly depends on the dynamic behavior 
of the used DC/DC converter. 

In the case where there is no effect of the connected load 
on the output PV voltage (vpv), the knowledge of the transfer 
function of the control to vpv (Fvpv, d) is enough for designing a 
stable and robust system to face different fluctuations of MPP. 

This work is focusing on the variation of both ߦ and ߱଴  of 
the system (see fig. 1) which their formulas are extracted from 
(Fvpv, d) of an approximated second order system. The interval 
variation of both ߦ and ߱଴  as well as the system operating 
point changes, allows us having an overview about the 
dynamic behaviour performance of the used DC/DC converter 
for the aim to implement a prompt maximum power point 
tracking algorithm.  

The paper is organized as follows. The PV cell based on 
the two diode model is presented in section II. The transfer 
function (Fvpv, d) and its simplification to a second order are 
developed in section III. Criteria of the transient response are 
given in section IV. The results of analytical studies and 
discussions are shown in section V. Finally section VI is 
devoted to conclusion.   

 

 
Fig. 1. The considered system under study.  



II. MODDELING OF THE PV CE
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   Fig. 2. The two diode model of the PV cell. 
 

     Fig. 3, shows the obtained electrical 
STP080S-12/Bb module from SUNTCH Com
solar irradiation and temperature combination
 

a) 

b) 

Fig. 3. Output characteristics of the used PV module un
of the solar irradiation and temperature; a) I-V curves b)

ELL 
manded the need of 
matical simulations 
f the output I-V 
f irradiation and 
en, it is defined as 
associated to two 

, Rsh). The diode 
ur, which constitute 

compliment of the 
ves under different 
resent the different 
he ground through 

 

characteristics of 
mpany under some 
ns.   

 

 
nder some combinations 
) P-V curves. 

III. MODDELING OF 
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Fig. 4. The equivalent circuit of the con
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Fig. 5. Dominate poles’ placement of a 
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Fig. 6. Variations of discriminant-boost topology. 
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CLUSION 
resented a PV system that is 
and an equivalent resistive load, 
using DC/DC boost converter. 
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its first overtake D1 and time to peak tpic, for the aim to 
implement an efficient MPPT algorithm. 
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