
International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-10, Oct.-2014 

ICM Based MPPT Controller For PV Solar System With Series Output Connection 
 

12 

ICM BASED MPPT CONTROLLER FOR PV SOLAR SYSTEM WITH 
SERIES OUTPUT CONNECTION 

 
1R.PRIYANKA, 2S.MALLIKARJUNAIAH 

 
PG Student, Department of EEE, Chadalawada Ramannama Engineering College, Tirupati, A.P, India 
Proffesor, Department of EEE, Chadalawada Ramannama Engineering College, Tirupati, A.P, India 

Email ragimakulapriyanka@gmail.com, malli_suluru@rediffmail.com 
 

 
Abstract: The Photo voltaic solar systems by means of Module Integrated Converters (MICs) that are connected in series 
are getting more attention for the ability to create high output voltage while performing ceiling Power Point Tracking 
(MPPT) task for human being solar panels. Conventionally, MPPT controller is utilized for each solar panel or channel in 
this in series connection architecture, which results in cost increase. This term dissertation presents a series-output-
association MPPT (SOC-MPPT) controller for multiple solar panels using a single current sensor and a single digital 
controller. It is appropriate when the load is constant voltage i.e., battery.  
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I. INTRODUCTION 
 
Greater than the last few decades, there has been a 
endlessly increasing global demand for the generation 
of green energy. According to the report from U.S. 
Department of Energy, the invention of renewable 
electricity in 2011 is twice the production of 
renewable electricity in 2000. Solar energy 
production in 2011 has increased by more than 86% 
compared to the solar energy production in 2010.  In 
order to obtain high output voltage, several PV panels 
or channels are connected in series as illustrated in 
Fig. 1(a). A centralized power converter with 
maximum power point tracking control is utilized in 
this architecture. The output voltage VPV and current 
IPV from PV panels in series are used as MPP tracking 
variables. The disadvantage of the system in Fig. 1(a) 
is that if one or several panels are shaded or 
mismatched, the string current will be limited by the 
smallest current generated from the shaded panel. The 
utilization of Module Integrated Converter (MIC) for 
each in series connected PV panel is urban to address 
the issue by tracking the MPPT of each human being 
PV panel. There are quite a lot of MPPT control 
algorithms that could be utilized. However, the 
conventional “perturb and observe (P&O)”algorithm 
is commonly used and the incremental conductance 
(InCond) algorithm is another one. These two 
algorithms are able to converge to the true MPP, 
unlike other methods, but they require sensing the 
voltage and current of each PV panel and an MPPT 
controller for each sheet. 

Fig 1(a) 

 

Fig 1(b) 

 
Fig 1:  In series connected PV panels with (a) centralized power 

converter for MPPT and (b) module integrated converter for 
MPPT. 

 
This thesis present a MPPT controller for N channel 
PV solar system as illustrated in Fig.2.In the proposed 
MPPT controller, only one sensor at the output life-
threatening is needed for the N-channels. In this 
work, a battery type load is used and a current sensor 
is utilized. In addition to constant voltage load type 
such as a battery, the MPPT controller can also 
function for a resistive load. In previous experimental 
prototype P&O MPPT Algorithm has two operation 
modes, namely Mode I and Mode II.  In Mode I, the 
algorithm perturbs the power converters duty cycles 
(D1,D2….Dn) in order to track the highest power 
points (MPPs) of all channels simultaneously. Mode 
II in the algorithm detects the difference between 
each channel's duty cycles in order to account for the 
differences between the channels (e.g. When they are 
subjected to different irradiance levels or when they 
are mismatched).The MPPT controller is realized by 
using a digital controller, which provides   several 
advantages.  
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Fig. 2:  Block diagram of PV solar power system with MPPT 

controller. 
 

II. MPPT ALGORITHM DESCRIPTION 
 
The most commonly used MPPT algorithm is P&O 
due to its simplicity of implementation. However, it 
has some drawbacks, like oscillations around the 
MPP in steady state operation and also slow response 
speed at the event of changes in solar irradiance. 

 
Fig (3): Flow chart of P&O MPPT Algorithm 
 
P&O algorithm is based on the calculation of the PV 
array output power and the power change by sensing 
both the PV current and voltage. The controller 
operates periodically by comparing the present value 
of the power output with the previous value to 
determine the change on the solar array voltage or 
current. The algorithm reads the value of current and 
voltage at the output solar PV module. Power is 
calculated from the measured voltage and current. 
The magnitude of voltage and power at Kth instant are 
stored. Then the magnitude of power and voltage at 
(K+1)th instant are measured again and power is 
calculated from the measured values. If the 
magnitude of power is increasing, the perturbation 
will continue in the same direction in the next cycle, 
otherwise the perturbation direction is reversed. 
When the MPP is reached, the system then oscillates 
around the MPP. In order to minimize the oscillation, 
the perturbation step size should be reduced such that 
when the operating point is away from the MPP, the 
step change in duty cycle should be large, when it 
nears the MPP, the step change in ’α’ should reduce. 

 
Fig(4): Flow chart of ICM MPPT Algorithm 

 
The PV array terminal voltage can be adjusted 
relative to the MPP voltage by measuring the 
incremental conductance (I/V) and instantaneous 
conductance (ΔI/ΔV).Once the MPP is reached,the 
operation of the PV array is maintained at this point 
unless a change in ΔI is noted. In case of dP/dV>0, 
the voltage is increased and in case of dP/dV<0,the 
voltage is decreased to select the MPP. 
 
III. SIMULATION RESULTS 
 
The proposed model is designed using 
MATLAB/SIMULINK and the results are obtained 
for different changes like the model with load change 
and with irradiance change. The results obtained are 
shown below: 
 
Proposed Model 
 

PV voltages & currents 

 
PV Powers 

 
Battery output 
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Proposed Model For Irradiance Change 

Fig (a) : PV voltages & currents 
 

 
Fig (b) :PV powers 

 

 
Fig(c): Battery output 

 
 

Proposed Model For Load Change Fig (a) : PV voltages & 
currents 

 
Fig (b) :PV powers 

 

 
Fig (c): Battery output 

 

 
BATTREY OUTPUT FOR THE 
INCREMENTAL CONDUCTANCE METHOD 
 
In the proposed model, the P&O method is used for 
MPPT but it is replaced by Incremental conductance 
method to get the better performance which is shown 
below: 
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CONCLUSION 
 
By using a single current sensor the offered MPPT 
controller makes use of a two-mode MPPT algorithm 
in order to converge to the MPP of each PV panel in a 
PV solar system with multiple PV panels connected 
in series. Therefore, rather than needing N current 
sensors, N voltage sensors, and N ADCs as in the 
unadventurous way only one current sensor and one 
ADC are needed. Proof-of concept experimental 
prototype results effectively confirmed the operation 
of the on hand MPPT controller. By using ICM 
method we can reduce power oscillations, steady state 
achievement and less noise  
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