
 

A HYBRID DPP ARCHITECTURE BASED DMPPT SCHEME TO EXTRACT MAXIMUM 

POWER DURING PARTIAL SHADING CONDITION 

Firdos Khan
1
, Varsha Mehar

2
 

Bhabha College of Engineering, RKDF University, Bhopal 
1firdoskhan.t@gmail.com 

2varshamehar86@gmail.com 

 

Abstract — An importance of the energy is 

imperative in a society where the human lives in 

causing an exponentially increasing energy demand 

by degrees, while the fossil fuels are at verge of 

extermination. This indiscriminate tapping of fossil 

fuels resulting in many undesired consequences 

which predominantly incorporate ominous 

situations for the environment. To avoid these 

problems, resulting from the exploitation of fuels; 

utilization of renewable energies could be the best 

possible solution. Amongst numerous energy 

resources, solar energy is one of the best resources 

because of its availability at almost everywhere in 

the earth and direct conversion of solar energy into 

electrical energy. Since, it is envisaged to play an 

indispensable role in future electricity mix of the 

world, so emphasize is given to the research and 

utilization of the solar energy around the world. The 

solar cells are expensive, and the efficiency is low, so 

it becomes necessary to harvest the maximum 

available power so in this work, a fuzzy-logic 

technique is employed to track the maximum power 

point under static as well as dynamic conditions. 

Also, to validate the result a comparison has been 

made to conventional MPPT techniques which 

reflect the superiority of proposed methodology 

over the conventional methods. For the power 

conversion stage, boost converter is employed. 
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I. INTRODUCTION  

In current scenario, Energy consumption per capita 

is increasing day by day in developing countries 

which is a kind of indicator of living standard and 

growing economy. 

Unanticipated use of energy in renewable share has 

changed scenario for the energy sector Solar cell 

converts the sun light into electrical energy. This 

phenomenon was discovered by Alexandre Edmond 

Becquerel in 1839. The history of solar photovoltaic 

cell begins in 1876, William Grylls Adams and his 

student Richard Day discovered that when sunlight 

falls on selenium, it generates the electricity. 

Selenium’s cell was not very efficient still it was 

proved that light can be converted into electricity 

without heat or moving parts. Later in 1941, Russell 

Ohl invented the solar cell. To improve the 

telecommunication capabilities Australia used solar 

cells in microwave tower. In recent scenario, Solar 

Energy is playing an important role to get clean and 

green energy that’s why different types of solar cells 

technologies have been developed [13]. 

As we probably are aware, the productivity of a PV 

cell is little. So to make it effective, a few techniques 

are to be embraced. These strategies fundamentally 

adjust the heap and source impedance. One such 

Mechanism is the Maximum Power Point Tracking 

(MPPT). It is a method utilizing which we can get 

the most extreme conceivable power point from the 

changing nonlinear source. 

The DMPPT schemes uses the additional DC-DC 

converters along with main DC-DC or DC-AC 

converter. These additional converters are connected 

to the individual PV panel that’s why each PV panel 

is capable to work on their maximum power point. 

 

II. WORKING OF SOLAR CELL 

Photovoltaic cells are built with the aid of 

exceptional on hand semiconductors via using 

specific manufacturing process. When the mild falls 

on the cell it outcomes cost carriers that generate an 

electric source, charges are originated when the 

power reachable in the incident photon has 

capability to damage the covalent electrons of the 

fabric used and this process of era of cost with the 

aid of breaking covalent bonds will be affected by 

using the used semiconductor fabric and also the 

traits of the incident light. Generally, the PV 

procedure can be illustrated as the consumption of 

photo voltaic irradiation, the manufacturing and 

movement of charge carriers at the p-n terminal and 

the storage of the electric energy at the output of the 

PV system. 

  The technique of starting place of electric powered 

power is dependent on the flux of current light 

source and the capacity of consumption of the 

semiconductor material, the potential of absorption 

relies upon in the main on the semiconductor 

characteristics like band gap, on the reflectance of 

the cells surface (that depends on the shape and 

manner of the surface), intrinsic concentration of 

carriers of the semiconductor, on the electronic 

mobility, recombination rate, on the temperature 

[14]. 

 



 

 
 

Figure 1.1. Working of Solar Cell 

 

Solar cells are characterized and compare with each 

other with four parameters; Voc, Isc, FF and � 

Figure 3.5. shows all parameters with their curve. 

 

 

          Figure 1.2. Practical P-V and I-V of Solar Cell 

 

III.  MAXIMUM POWER POINT TRACKING  (MPPT) 

As we probably are aware, the productivity of a PV 

cell is little. So to make it effective, a few techniques 

are to be embraced. These strategies fundamentally 

adjust the heap and source impedance. One such 

Mechanism is the Maximum Power Point Tracking 

(MPPT). It is a method utilizing which we can get 

the most extreme conceivable power point from the 

changing nonlinear source. In PV framework the 

present versus voltage attributes is non-direct one. 

Thus it is exceptionally hard to be utilized with the 

heap for different applications. So by utilizing 

MPPT strategies we can transform it to a straight 

one, use them easily for further task. A boost 

converter is likewise associated pursued by the 

MPPT, whose obligation cycle is fluctuated utilizing 

MPPT control circuit. A boost converter is utilized 

on the heaping side and a PV panel is utilized as a 

contribution to the converter. 

 

The electrical vitality from the photovoltaic cell is at 

present viewed as the best option of the customary 

sources as the photovoltaic cell is a characteristic 

vitality source that is progressively good since it is 

free, copious and clean. Notwithstanding every one 

of the benefits of photovoltaic for the age of 

electrical vitality, the proficiency of vitality 

transformation is low and the underlying expense for 

its usage is high, in this manner it is basic to utilize 

strategies to extricate the maximal power structure 

these boards for viable activity and to accomplish 

maximal effectiveness in a task. A traditional PV 

panel fundamentally changes over just 30 to 40 % of 

the incident sun-powered radiation into electrical 

vitality, in this way the execution and the expense 

and execution of photovoltaic framework can be 

improved by utilizing maximum power point 

tracking. 

Photovoltaic (PV) panels have non-direct qualities of 

output voltage and output current which is dictated 

by sun based light conditions, surrounding 

temperature and electrical burden attributes in this 

manner the innovations of changing the area of the 

maximal power point must be created in the use of 

MPPT control so as to make the PV board get the 

ideal productivity from the sun oriented vitality at 

the diverse working conditions as these conditions 

for the activity of the PV panel will change 

ceaselessly and hence the maximum power point 

will likewise change. 

 

IV. MPPT ALGORITHM 

A PV grid associated framework comprises of sun 

based cells, a DC-DC boost converter, and a DC-AC 

inverter. The MPPT calculation controls the 

obligation cycle of the boost converter. Accessible 

power from daylight changes because of progress in 

natural condition. The proficiency of PV cells can be 

expanding by utilizing different MPPT calculation 

that tracks the most extreme power point task. The 

two most well-known procedures are Perturb and 

Observe (P&O) and Incremental Conductance (IC). 

Fuzzy logic (FL) and Neuro-fuzzy (NF) systems 

speak to two classes of canny control frameworks 

[34] [35]. 

 

 

Figure 1.3. Block Diagram of the MPPT algorithm 

along with the circuit 

 

V. PROBLEM ASSOCIATED WITH 

CONVENTIONAL MPPT TECHNIQUES 

 
Oscillations; There is oscillation in duty cycle during 

change of irradiance (decrease or increase). Trap 

Between Local maxima and Global Maxima; 



 

Whenever two or more than two maxima points 

present, conventional MPPT cannot differentiate the 

local maxima and global maxima. It gets trap 

between global maxima and local maxima point. 

Poor performance at low Irradiance; During low 

irradiance performance of conventional MPPT 

algorithm gets poor 

 

VI. DMPPT AND DIFFERENT DMPPT 

ARCHITECTURE 

The DMPPT schemes uses the additional DC-DC 

converters along with main DC-DC or DC-AC 

converter. These additional converters are connected 

to the individual PV panel that’s why each PV panel 

is capable to work on their maximum power point. 

The main advantages of DMPPT schemes are: 

• Each panel give optimum power 

• Less power consumption by converter 

because they work during occurrence 

mismatch condition 

• Very low burden on processor 

• Installation is very simple and effective 

 

MPP can be broadly classified as: 

• Voltage equalisation based approximate 

MPP 

• Model based 

• True/Exact 

 

VII. MODEL BASED MPP 

Every solar PV cell or panel is tested for standard 

conditions. They give maximum power at standard 

condition. Output of every solar PV panel depends 

on the insolation level and temperature. Light 

generated current is directly proportional to the 

insolation level and has positive coefficient; on the 

other hand, voltage decrease with respect to increase 

in temperature and has negative coefficient. So such 

scheme uses the standard condition as a reference 

point of voltage and these schemes are not required 

to power information of each panel. With the 

passage of time performance of these schemes get 

intermittent. 

VIII. BI-DIRECTIONAL FLYBACK BASED 

ISOLATED PORT SUBMODULE DPP OPTIMIZER 

SCHEME 

The main motto of this scheme is to maintain the 

equal level of primary’s and secondary’s voltage of 

the distributed power processing converters. To 

achieve mentioned motto, BFCs have been used with 

a fixed duty cycle of 50%. Block diagram is given in 

figure 5.7. If turns ratio is 1:1; input voltage is Vpri; 

output voltage is Vsec; and duty cycle is D, 

According to proposed scheme, secondary side of 

the converter will connect in parallel. So, secondary 

side voltage of all BFC will be same. 

 

 

 

TABLE 1.1. DIFFERENT DMPPT 

ARCHITECTURE 

IX.  PROPOSED SCHEME (DMPPT) & RESULT 

Results of proposed scheme are better than the 

conventional maximum power point tracking and 

shown in figure 1.4. In this scheme every group 

is working on own MPP point. 

• At very low partial shading; generated 

power is more than the other schemes. 

• Low partial shading; generated power is 

less than the other schemes. 

• Medium partial shading; generated 

power is more than the other schemes. 

• High partial shading; generated power 

is more than the other schemes. 

• Very high partial shading; generated 

power is more than other scheme. 

 

 



 

 
Figure 1.4. (a) Output power (b) Output voltage 

and (c) Output current; of proposed scheme 
 

X. CONCLUSIONS 

At no partial shading condition performance of 

all type schemes is almost same. Whenever 

partial shading increases, the performance of 

conventional MPPT scheme gets poor. At very 

low irradiance and very high partial shading 

conventional scheme losses their control. 

Conventional MPPT schemes need a very good 

processor because all power is handled by only 

one converter and it has high work load. There 

are very high switching losses in practical 

conditions. Whenever any connection breaks, 

entire power will be lost. All mentioned problem 

is solved by using distributed maximum power 

point tracking. At very low irradiance and very 

high partial shading DMPPT does not lose their 

control. They need a medium type of processor 

because all power is not handled by one 

converter. There are very low switching losses 

because converters work during the partial 

shading condition or mismatching conditions; all 

other time converter will be off state. Whenever 

any connection breaks, entire power does not 

loss. Previous DMPPT schemes have high 

number of sensors; this proposed scheme reduces 

the number of sensors by making the group of 

panel. This scheme can be costly for low power 

installation but as the power demand increases 

cost of the proposed scheme will be reduce. 
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