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I. INTRODUCTION 

Now a day over the worldwide major energy are generated 

by the fossil fuels, like diesel, petrol, CNG, coal etc. which 

are limited amount in nature and also it has an worst side 

effect on the atmosphere. As the demand of energy increase 

due to increase in the population industrialization and 

urbanization. Hence demand has increased of renewable 

energy sources for meet the increase load demand and 

among of them solar energy is the best option for the 

generating the energy. Solar energy is the environmental 

friendly source of electricity which had not any side effects 

on the atmosphere, and sun rays is the fuels for the solar 

energy which generating power. For the electricity 

generation solar plant uses photovoltaic cells for converting 

irradiance energy to electrical energy. 

Photovoltaic systems offer consumers the ability to 

generate electricity in a clean, quit and reliable way. 

Photovoltaic systems are comprised of photovoltaic cells 

devices which directly converts light into the electricity. The 

meaning of photovoltaic is derived from “photon” and 

“voltaic”, photon refers as a light and Voltaic as a 

generating electricity. A photovoltaic system is most 

popular power generating system as per current scenario in 

which day to day the a conventional sources is finding in 

limited quantity. 

II. MAXIMUM POWER POINT TRACKING 

Maximum power point       extract from the system is the 

production of maximum operating voltage (    ) and 

maximum current      . These point of the PV cell which 

will decide the output of the systems so the PV cell must be 

operate at maximum power point at which system gives 

maximum possible outputs. Maximum power point tracking 

is a technique that operate grid and standalone system 

devices, batteries and similar devices at maximum possible 

power from PV system. These point at which maximum 

power is possible to extract, fluctuating from the point due 

to sever reason like intensity of insolation, temperature and 

load connected to the system. So it must to keep system to 

operate at maximum power point. Therefore there are 

certain techniques which uses for tracking the operating 

point. The purpose of MPPT system to sample the output of 

the cell and apply proper resistance (load) to obtain 

maximum Power 

A. Incremental Conductance: 

This method uses the PV array's incremental conductance 
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the maximum power point is reached and thus it terminates 

and returns the corresponding value of operating voltage for 

MPP. This method tracks rapidly changing irradiation 

conditions more accurately than P&O method. One 

complexity in this method is that it requires many sensors to 

operate and hence is economically less effective. 
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As fig shows below is flowchart of incremental 

conductance method which will describes the process for 

getting maximum output from the system. 

 
Fig. 1:  Flowchart of Incremental Conductance 



Introduction of Maximum Power Point Tracking by Incremental Conductance Method 

 (IJSRD/Vol. 3/Issue 03/2015/871) 

 

 
All rights reserved by www.ijsrd.com 3497 

In these paper a 100 kW grid connected PV system 

was simulated by the incremental and conductance method.  

A 100 kW grid connected system simulation model contain 

DC DC boost converter with the 50HZ frequency VSC 

converter which will convert DC constant voltage to the AC 

quantity. 

 
Fig. 2:  Incremental Conductance Algorithm 

A maximum power point tracking is implement in 

the DC-DC converter with matlab Simulink model with the 

incremental conductance method as shown in fig 2 will 

shows that the a duty cycle is generating for the switch of 

the converter. 

III. SYSTEM DESCRIPTION 

 
Fig. 3: Block Diagram of Grid Connected System 

Maximum power point voltage (V_mpp): 35 V 

Maximum power point current (I_mpp): 8.00 A 

Short circuit current (I_sc): 8.68 A  

Open circuit voltage (V_oc): 43 V 

PV array will delivering 60 kW maximum at 1000 W/m2, 5 

kHz DC DC boost converter keep dc voltage constant at 500 

V dc link terminal by boosting PV natural voltage maximum 

270 V.  Maximum power point tracker controller will 

control the boost converter switching. An incremental 

conductance method are implemented in MPPT controller. 

This MPPT controller will track the maximum power from 

the system. A three phase voltage source converter will 

convert the 500 DC voltage to the 260 V phase voltage and 

keeps unity power factor. A 100 KVAR capacitor will 

reduce the harmonics which will generating by the voltage 

source converter. A 100-kVA 260V/ 11kV three phase 

coupling transformer will step up the voltage of the AC 

quantity to fed utility grid of 11 kV system. A 11kV grid 

connected PV system utilize array of Waree Company of 

280V. In these system the total 216 PV modules are 

arranged in such a manner to feed the maximum load 

according to its capacity. The following are the PV module 

parameters which are the important consideration while the 

established the plant. In our system these modules are 

installed. Arrangement such like that, a total 18 modules are 

connected in series in each string and total 12 strings are 

connected parallel to the each sunny tripower inverter. So 

total 18×280 Watt=5040 Watt in each string generate and 

like the total 4 strings are connected in parallel so total 5040 

Watt ×12=60480 Watt. 

IV. SIMULATION 

As when initially system will loaded at the morning time at 

that time irradiation level is low and as well temperature is 

low as shown in fig 4 and fig 5. Initially time interval of 0 to 

1 irradiance level increase up to 400 W/m^2 to 750 W/m^2. 

At that time voltage is generated slightly according to 

radiation level and MPPT controller will able to track it at 

maximum Power point operating point. 

 
Fig. 4:  Irradiance Level 

 
Fig. 5: Temperature 

Fig % shows that the Array output voltage 

generating by the PV system which is generally varies 

between the 240- 270 V. according radiation level and 

optimizing switching accordingly Mppt for get the 

maximum output. As fig 6 shows the output power from the 

PV array which is shows that the initially at morning time 

the generation of power is 20kW to 30 kW and after the 

time increasing and near about time interval 2 to 4 at the 

time of afternoon system will work at the its maximum 

output capacity. 
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Fig. 6: Dc Array Voltage 

 
Fig. 7: Array Output Voltage 

Output of PV array is in direct quantity which will 

boosting by the DC DC boost converter. So maintain DC 

link voltage constant at 500 V by optimizing switching by 

MPPT algorithm block which will varies duty cycle 

according input by the PV array. Fig 8. Shows the duty 

cycle of the boost converter. It almost constant throughout 

after time interval from 1. 

 
Fig. 8: Duty Cycle 

A dc-dc boost converter can maintain 500 V constant as 

shown in fig 9. Which shows that the rather whatever input 

of the system it will keep constant to VSC converter. Which 

will convert DC quantity to AC. 

 
Fig. 9: Vsc Input Voltage 

As figure shows that terminal voltage at VSC must 

be constant and according to input radiance and temperature 

it PV array generate voltage. And after that DC-DC boost 

converter boosting up to 500V at terminal of VSC converter 

with properly optimizing of Mppt techniques. After the VSC 

converter the AC converted signal is distorted by the several 

harmonics content. As shown in fig 10. Which will shows 

harmonics content. 

 
Fig. 10: Vsc Output 

For the application of exporting power to grid a must 

smoothing output needed for the aware from issue of several 

contingencies. So here is the 100 kVAR capacitor bank are 

used in the system for smoothing output voltage and current. 

As fig 11 and fig 12 will shows that the output of the 

system. 

 
Fig. 11: Output Voltage 

 
Fig. 12: Output Current 

As the system analysis that power output to grid is 

as shown in fig 13 which is almost similar to array output 

voltage. Which is generally according to irradiance level and 

temperature. Initially when the time 0 to 2 sec interval at 

that time power is continue generated linearly increase and 

after that after that at maximum intensity and standard test 
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condition of 1000 W/m^2 and 25 degree centigrade system 

will deliver maximum power to the grid as shown the 

interval 2 to 4 sec time interval. 

 
Fig. 14: Output Power 

Initially pulses to boost converter and VSC 

converter is blocked so initially Voltage corresponding 

works as a open circuit voltage and VSC operate as a 

rectifier and DC link voltage more than 500V. After 

sometimes VSC and boost converter are de blocked. Duty 

cycle of boost converter is fixed 0.5 and sun radiance is set 

to 1000 W/m^2. Steady state is reached at time interval 0.2  

sec. resulting PV voltage is 250V. an MPPT is initially 

enabled to get the maximum output from the system when 

array is not worked at on standard test condition. When the 

irradiance level is at the its standard test condition it will get 

the maximum power 59.67 kW and similarly it will varies 

according to radiation level. 

 

V. CONCLUSION 

In these paper a 60 kW grid connected PV system is 

operating at incremental conductance techniques for getting 

maximum power from the PV system. We knows that the 

generally photovoltaic system has a poor efficiency to 

generate the voltage. So we have to operate these system at 

that operating point which is we called maximum power 

point, at that system will deliver its maximum output. So in 

these paper we see that incremental conductance will try to 

continue operating system at maximum power point 

operating point. So according to irradiance level it will 

always try to get the maximum power from the system will 

be have to deliver. 
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