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 The reliance on traditional energy sources for the agricultural water pumping 

framework leads to higher operational costs and environmental concerns. The 

partial shadings severely reduce the solar photovoltaic based water pumping 

framework efficacy. Owing to partial shading conditions, the output power of 

the photovoltaic array degrades, which reduces the water pumping output. 

Therefore, this article presents a low-cost solar photovoltaic fed three phase 

induction motor driven system, which helps for the rural water pump 

application. Here, maximum power point tracking of solar photovoltaic panel 

is done by fuzzy logic. Usually, the solar panel gives direct current power is 

stored in recharging battery and then setups and acts as source for voltage 

source inverter in the standalone model. A novel single step battery-low power 

transformation is used by developing a fuzzy maximum power track with 

buck-boost chopper that makes the total setup cost to reduced significantly. 

Mamdani fuzzy system is selected for maximum power point tracking 

(MPPT) controller because it has more intuitive and easier to understand If-

Then rule bases. The suggested method is worked as a model having 

photovoltaic array, maximum power tracking with the buck-boost chopper, 

voltage source inverter, and three phase induction motor drive. The inverter is 

used sinusoidal pulse width modulation as the control algorithm. To check the 

simulation results the total set up is carried out in MATLAB software. The 

test results observed that the proposed prototype is useful. It’s efficacy i.e., 

75% with in response time (1 sec) for different insulations and temperatures. 
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1. INTRODUCTION 

The agriculture sector of India is deeply based on monsoon for usual irrigations. The pumping system 

is employed as the artificial scheme mean to give water for the irrigation. The Indian farmers dependent on the 

grid power or the diesel generator to work the pumping system that may lead to massive delay and financial 

stress. Therefore, an efficient irrigation prototype i.e., the solar photovoltaic water pumping is a better 

advantage. It enhances its crop yields by ensuring the reliable and persistent water supply to its field. The 

photovoltaic system transforms solar power to start the pump model, thus substituting inconsistent power grid 

and the pollution cause diesel power version. Diesel price is volatile and usually expensive, growing irrigation 

costs. Engines need frequent servicing, oil fluctuations, and spare components. Diesel pump will produce CO₂ 

and the particulate matter, cause air pollution and climate changes. Diesel engine fives substantial noise, 

affecting local community. Farmers in remote places face trouble in transporting fuel frequently. This system 

is solar power by the solar system which gives ground water for the irrigation. A large number of researches 
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have been done with solar systems [1]-[3]. The solar photovoltaic water pump prototype is performed with a 

photovoltaic panel capability in the range of 300 watts maximum value to 6000 watts maximum value. 

Necessary module number in parallel and series is applied to get the essential photovoltaic panel output. Each 

photovoltaic module power output is taken in photovoltaic arrays must be least of 75 watts amplitude value, 

with satisfactory establishment for power measurement tolerance. Photovoltaic module usage with high power 

outputs is preferable. Locally manufactured photovoltaic module having multi or mono solar crystalline silicon 

cell is applied in the photovoltaic arrays for the solar photovoltaic water pump system. The solar photovoltaic 

system with buck boost converter is addressed in [4], [5]. The DC-DC converter designing is explained in  

[6]-[9]. 

The three phase induction motor does not need electrical connections between motor rotating stationary 

parts. Thus, it does not require any commutators that it is maintenance free motor. Induction motor has higher 

overload capacity low inertia, low weight, and higher efficiency. Then, it is cheap and more robust motor, and 

lesser prove to any failures at higher speed. The changing frequency is need as the rotor part speed based on 

rotatory magnetic field the speed given by motor stator. The adjustable voltage is compulsory as induction 

motor resistance decreases at lower frequency and therefore currents have to be restricted by decreasing supply 

voltage. Induction motor is existing with greater than three phase-stator winding to permit a modification of the 

pole pair number. Three phase induction motor pumps normally available in market [10], [11]. This technology 

neither rely on the diesel nor on electricity, therefore individuals at remote location is avail the advantage solar 

pumping and increase its cropping zone with systematic water source through the solar pumping. 

Grid unreliability hampers agricultural productivity, making solar-powered systems a viable 

alternative. The solar pump is free from issues like the feeder damages, electric supply cuts, and rate hike. The 

solar systems have been noted that owing to fluctuations of regular voltage most of induction motors burning 

out and the maximum time at facility centres. Nevertheless, solar system produces better quality and constant 

power which improves pump life of up to 30 years. Another motor need high amount torque that is worked by 

electrical supply, then novel solar system does not need and only disturbs rotor part that improves pump life, 

while other type of electrical running pump life become very low and cannot provide half of its solar pumping 

discharge. The maximum power tracking with different methods is addressed in [12]-[15]. The fuzzy logic 

system design is in the literature is very clearly presented in [16]-[18]. The maximum power tracking using 

fuzzy in solar system are investigated in [19]-[21]. 

It is operated on energy produced employing the photovoltaic solar system array [22]-[25]. It 

transforms solar power into electrical power that is taken for induction motor pumping set. It is drawing water 

from ponds, open wells, bore wells, streams, and canals. It needs also shadow-free zone for the photovoltaic 

array installation. Without solar photovoltaic water pump, most of groups in designing country require 

dependent on rainfalls and unreachable the water source. The reliable water is lacking limit collecting to just 

thrice the year. Most of the formers are forced to get its energy from the unclean, toxic fuel which harms 

community and environmental members. People need to dependent on the labour-intensive rope and bucket or 

exclusive petrol and diesel water pump system for irrigation its crop. Basically, solar power water pump 

running by changing the sun light to electrical power which will work water pumping. Then, it employs solar 

panel to gather the photon from the sunlight, making the DC power which creates the power for induction 

motor to the pumping water from the source. The voltage source inverter is applied if pumping model requires 

alternating current (AC) power rather than direct current (DC) power. The literature work prototypes are very 

complex, costly, and less efficiency. However, fuzzy maximum power tracking solar water pump system with 

buck-boost converter and three phase inverter needs to be explained which makes prototype more challenging. 

The literature work prototypes are very complex, costly and less efficiency. However, fuzzy maximum 

power tracking solar water pump system with buck-boost converter and three phase inverter needs to be 

explained which makes prototype more challenging. Thus, buck-boost converter for solar power three phase 

induction motor driven motor for water pump using fuzzy control maximum power tracking is focused in this 

paper. It gives with enhanced performance, higher efficiency, low cost, and simplicity, the fed three phase 

induction motor driving is become the setup for pump and other irrigation applications in the remote place. This 

paper main contribution lies in the development and implementation of a fuzzy logic based maximum power 

point tracking algorithm for a solar photovoltaic system integrated with a water pumping drive application. 

While conventional tracking algorithms exhibit limitations under rapidly changing environmental conditions, 

including partial shading and dynamic irradiance variations. To overcome these challenges, the suggested work 

introduces an optimized fuzzy rules and membership functions tuning to ensure fast tracking speed, reduced 

oscillations around maximum power tracking, and enhanced overall efficiency compared to existing systems. 

The rest of the section parts are organized as follows. Section 2 demonstrates the solar photovoltaic 

model and buck boost converter implementation and its fuzzy maximum power point tracking. Section 3 

outlines induction motor and water pumping system. Section 4 explains simulation results of proposed system. 

Lastly, section 5 concludes the article with final remarking points. 
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2. PROPOSED SYSTEM 

The suggested prototype main block diagram is given in Figure 1. The model exemplifies array, 

maximum power tracking with buck boost chopper, three phase voltage source inverter, a three-phase induction 

motor, and water pump. Total solar cells are linked in parallel and series to obtain required outputs as a sole 

solar cell is only provide a maximum voltage of 0.6 V to 0.8 V. This planned model is known as photovoltaic 

panels and are arranged in turn parallel and series to make photovoltaic arrays, as illustrated in Table 1. The 

solar photovoltaic cells have its own equivalent circuit diagram depicted in Figure 2. From the solar, a 

mathematical designed photovoltaic system is made in MATLAB simulation software. The inference system 

from mathematical model is the photovoltaic output is nonlinear characteristics in the nature and maximum 

power changes of sun light radiations and temperature. Figure 3 shows the photovoltaic system output 

characteristics. Its benefits lie in higher efficacy, simple design, and reduced components count. Nevertheless, 

it is not without limitations. The buck converter is a fundamentally step-down device, restricting its application 

to scenarios that need voltage reduction. 

 

 

 
 

 

Figure 1. The suggested prototype main block diagram 

 

Figure 2. The equivalent circuit 

diagram of solar cell 

 

 

 
 

Figure 3. Power-voltage graph 

 

 

Table 1. Solar panel electrical parameters 
Parameter Value 

Maximum power 250.0 W 

Voltage at maximum power (V) 30.05  
Current at maximum power (A) 8.33 

Open circuit voltage (V) 36.77 

Short circuit current (A) 8.75 

 

 

Solar side: Shading produces multiple power peaks on current-voltage curve; fastest cloud transients 

move the maximum power point quickly. Motor side: Rapid photo voltaic power swing cause DC link voltage 

dips, torque ripple, speed oscillations. Centrifugal pump is sensitive near shutoff; repeated stall and surge short 

life. Hydraulic side: Unsteady pressure is inducing water hammer and air ingress. DC motors have higher 

maintenance cost owing to motor brushes. The brushless DC (BLDC) motors have higher efficacy but complex 

controllers, costly, limited availability. Three-phase induction motors have reliable, rugged, low-cost, widely 

available, and best suited for medium-to-high power solar water pumping applications. Three phase induction 
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motors offer the best balance of ruggedness, reliability, cost, and availability, making it the most suitable for 

large term solar photovoltaic water pumping application. The BLDC motors are explored for small term, higher 

efficiency application, but cost is the limitation. The DC motors are not fit for long scale solar photovoltaic 

pumping owing to high maintenance and poor durability. The sinusoidal pulse width modulation is a generally 

used method for output voltage controlling and inverter frequency. It is employed primarily in conversion to 

generate sinusoidal waveform from a direct current source. The main idea is to control the of the inverter's 

switching signal pulse width. 
 
 

3. FUZZY MAXIMUM POWER TRACKING CONTROLLER 

The solar photovoltaic operating is to extract the maximum power from the photovoltaic module is 

known as maxim power tracking controller. It can able to work effectively in tracking and to give maximum 

from the solar panel, life span and efficacy of solar photovoltaic system is enhanced during all the conditions. 

It can be obtained by sinking the source of solar to load for numerous conditions to provide maximum power. 

The solar maximum power from the solar panels is extracted in two ways such as electrical and mechanical 

tracking. For the tracking of maximum power tracking during photovoltaic modules, an appropriate method is 

to be employed. It can be observer from the solar cell power and voltage graph diagram. Numerous approaches 

for tracking of solar maximum power are genetic algorithm, perturb and observe, incremental conductance, 

fuzzy, and faction open circuit voltage. In this research work, fuzzy method which has more benefits in most 

of the applications. The fuzzy maximum power tracking is demonstrated in Figure 4. Fuzzy maximum power 

tracking outperforms traditional schemes because it offers fast robustness, adaptability, and convergence 

without requiring exact photovoltaic systems. Nevertheless, tuning complexity, scalability, and hardware 

operation remain main challenges, especially for large scale and cost sensitive solar photovoltaic applications. 

Fuzzy maximum power tracking is an adaptive technique, more intelligent that provides reduced 

oscillations, faster tracking, and better efficiency under dynamic conditions. It is used for maximizing the solar 

photovoltaic power output, particularly in environments with rapidly changing temperature solar and irradiance 

conditions. The fuzzy maximum power tracking system that makes intelligent decisions based on inputs in 

solar photovoltaic system. It has two input signals, one output signal and total 25 inference rules. The voltage 

(E) and power (P) are two inputs and D is duty cycle command that is transferred to buck-boost chopper is 

output. Furthermore, the fuzzy method is classified into fuzzifier, rule base, and defuzzifier. The main agenda 

of fuzzifier is convert from inputs and outputs to defined fuzzy values using membership functions. The input 

“E” membership functions (5) are E_NB, E_NS, E_ZE, E_PS and E_PB. The input “P” membership functions 

(5) are P_NB, P_NS, P_ZE, P_PS and P_PB. The input “D” membership functions (5) are D_NB, D_NS, 

D_ZE, D_PS and D_PB. The IF-THEN rules of system is shown in Figure 5. The most common de-fuzzing 

method is at present is center of area method is selected in this study. The fuzzy control maximum control has 

feature of strong robustness, fast tracking speed and good stability. The quality and efficacy of solar photovoltaic 

maximum power can be enhanced. The P-V graph study may lead to implement from the inference rules. 

The fuzzy maximum power tracking controller continuously monitors photovoltaic voltage (E) and 

power (P). It computes ΔP and ΔE to determine if the system is moving towards or away from the maximum 

power tracking. Using if-then rules, it adjusts the buck-boost converter duty cycle (D). If maximum power 

point is not reached, D is decreased or increased. If maximum power point is reached, the D remains constant. 

The converter adjusts solar system output voltage accordingly. The enhanced DC power is given to the three-

phase inverter, which powers the three-phase induction motor and water pump. 
 

 

 
 

Figure 4. The fuzzy maximum power controller 
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Figure 5. Fuzzy rule system 
 

 

4. INDUCTION MOTOR DRIVE 

A voltage source inverter is a model which changes DC electrical power into AC electrical power at 

required output frequency and voltage. It is interfacing between any two electrical energy supplies: on one end 

DC system, and on other end the AC power grid. The transformation and feed in functions, the voltage source 

inverter is answerable for model controlling and performance system optimization. The modulation with 

sinusoidal pulse width is a main control approach in the inverter, owing to its advantages such as lower output 

voltage total hormonic distortion, lower switching loss, and high output voltages for equivalent DC-bus. This 

modulation with sinusoidal pulse width method includes digital waveform formation, the duty ratio is 

controlled which average output voltage shape corresponding to a pure sinusoidal waveform. A voltage source 

inverter setup is explained in MATLAB. The induction motors are widely applied in motor applications 

nowadays owing to the robustness, low cost, low maintenance, and reliability. Whereas pump water system for 

the irrigation purposes the load draws heavy currents then it is desirable to have solar panel that provide 

electrical power almost two to three times of induction motor rating. It recommends extracting the maximum 

electrical power from the solar system by employing the fuzzy maximum power tracking and yielding the solar 

for our pump water system purpose. Furthermore, the system needs the limited maintenance, meanwhile it 

operates without storage battery and it does not pollute environment in nature. 

The only providing effective way varying induction motor system speed machine infinitely is to give 

supply the three phase induction motor with voltage of varying frequency and varying maximum value. The 

changing frequency is essential as the rotor speed based on revolving magnetic field speed given by stator part. 

The changing voltage is mandatory as induction motor impedance decreases at lower frequency and 

accordingly the currents have to be restricted by decreasing the main supply voltage. Formerly in power 

electronics, three phase induction motor speed control is limited is attained by the switching the three phase 

stator windings from the delta connections to the star connections, permitting the voltages at the induction 

motor winding to be decreased. The three phase induction motor is also existing with more than the three phase 

stator winding to allowing the pole pair number change. Though induction motor with numerous windings is 

additional expensive as additional than three phase networks to induction motor are required and only particular 

discrete speed is existing. The speed control of induction motor other alternative technique is realized by the 

slip ring rotor type induction motor type, where slip ring rotor winding sides are brought out to the slip rings. 
 
 

5. EXPERIMENTAL RESULTS 

The suggested fuzzy logic controller based maximum power tracking algorithm was executed on a 

solar photovoltaic system integrated with a buck-boost converter driving a water pumping load. The results 

were obtained using Simulink of MATLAB under fluctuating solar irradiance and temperature conditions. The 

scheme test simulations are performed in the MATLAB simulation software. It will realize maximum usage 

solar photovoltaic energy with buck boost chopper converter help. The solar photovoltaic optimization size 

through suggested buck boost converter copper decreases the cost, aside from improving the suggested system 

efficiency. The overall efficiencies proposed scheme at each 200 w/m2 to 1100 w/m2 are shown in Figure 6. 

The suggested scheme upholds 75% even low insulation level value. Photovoltaic panel (efficiency 20%, loss 

80%), maximum power tracking (efficiency 95%, loss 5%), three phase inverter (efficiency 90%, loss 10%), 
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motor (efficiency 85%, loss 15%), water pump (efficiency 70%, loss 30%), environmental factors (efficiency 

85%, loss 15%). It reflects the scheme superiority over other systems with conventional motor, DC motor, and 

BLDC motor. In ordered to validate the marketable developed scheme appropriateness and its capability to the 

other motor drives, the efficiency comparison of developed and other traditional arrangement is worked out. 

The simulation is explained several values of solar photovoltaic irradiance. The dynamic, transient, and steady 

state behavior of the suggested system are tested under rapid and slowly changing atmospheric conditions. The 

proposed scheme has manifested a fairly high efficacy at different standard environmental conditions. There 

are numerous advantages over other schemes. The comprehensive comparative study is tabulated in Table 2. 

The comparison study considering different parameters, efficiency, cost, and simplicity is presented. The 

suggested system appears better in every aspect as compare to other systems. Irrespective of operating 

conditions, it seems superior efficient than other schemes. 
 

 

 
 

Figure 6. Experimental results of proposed system 
 

 

Table 2. Comparison study 
Ref System Response Accuracy Oscillations Adaptability 

[4] Perturbation and observation method and 

incremental conductance method 

Moderate Moderate High Low 

[5] Conventional Low Low High Low 

[15] Artificial neural networks Low Low High High 

[11] Arduino fuzzy maximum power tracking Moderate Moderate Moderate Moderate 
Proposed system Fuzzy maximum power tracking Fast Very high Low High 

 

 

6. CONCLUSION 

The implementation and design of the solar photovoltaic fed three phase induction motor drive water 

pump system focused under the dynamic and static response in numerous practical running conditions. 

The MATLAB simulation employed for the proposed model simulation. Solar photovoltaic maximum power 

tracking is operated for buck boost converter using fuzzy control. The suggested prototype delivers singe stage 

working by neglecting conversion stages. The speed control and starting of induction motor pumping done 

without extra circuit. It is low cost, and simple as phase current sensor elimination. It has effective working 

even at different the solar irradiances. The model is beneficial in the fish farms, the street water systems, and 

farm irrigations. It is capable of running the solar photovoltaic array at maximum power by employing voltage 

source inverter. The voltage source inverter is employed to drive three phase induction motor using taking into 

account utmost simpler and reliable control method. The suggested model works satisfactorily with changing 

temperatures and insolation. Meanwhile, it is given with enhanced performance, higher efficiency, low cost, 

and simplicity, the fed three phase induction motor driving is become the setup for pump and other irrigation 

applications in the remote place. We can develop the solar water pumping with three phase induction motor 

using other type of DC-DC converter in future. Future research work can move towards hybrid, AI-driven, and 

storage-integrated solar pumping frameworks that are scalable, cost-effective, and reliable for agricultural 

development applications. 
 

 

ACKNOWLEDGMENTS 

We thank the electrical engineering department for supporting us in various research facilities to 

complete this paper. 



Int J Appl Power Eng ISSN: 2252-8792  

 

Fuzzy logic-based MPPT control for solar PV fed three-phase induction … (K. Chitanya) 

579 

FUNDING INFORMATION 

Authors state no funding involved. 

 

 

AUTHOR CONTRIBUTIONS STATEMENT 

This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author 

contributions, reduce authorship disputes, and facilitate collaboration. 

 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

K. Chitanya ✓ ✓ ✓  ✓ ✓  ✓ ✓ ✓  ✓ ✓  

Arjyadhara Pradhan ✓  ✓ ✓    ✓ ✓ ✓ ✓ ✓   

Babita Panda    ✓  ✓ ✓   ✓    ✓ 

 

C :  Conceptualization 

M :  Methodology 

So :  Software 

Va :  Validation 

Fo:  Formal analysis 

I :  Investigation 

R :  Resources 

D : Data Curation 

O : Writing - Original Draft 

E : Writing - Review & Editing 

Vi :  Visualization 

Su :  Supervision 

P :  Project administration 

Fu :  Funding acquisition 

 

 

 

CONFLICT OF INTEREST STATEMENT 

Authors state no conflict of interest. 

 

 

DATA AVAILABILITY 

The data that support the findings of this study are available from the corresponding author, [AP], 

upon reasonable request. 

 

 

REFERENCES 
[1] T. Esram and P. L. Chapman, “Comparison of photovoltaic array maximum power point tracking techniques,” IEEE Transactions 

on Energy Conversion, vol. 22, no. 2, pp. 439–449, Jun. 2007, doi: 10.1109/TEC.2006.874230. 
[2] T. Khatib, “A review of designing, installing and evaluating standalone photovoltaic power systems,” Journal of Applied Sciences, 

vol. 10, no. 13, pp. 1212–1228, 2010, doi: 10.3923/jas.2010.1212.1228. 

[3] H. Drissi, J. Khediri, W. Zaafrane, and E. Ben Braiek, “Critical factors affecting the photovoltaic characteristic and comparative 
study between two maximum power point tracking algorithms,” International Journal of Hydrogen Energy, vol. 42, no. 13, pp. 

8689–8702, 2017, doi: 10.1016/j.ijhydene.2016.09.193. 

[4] A. M. Noman, K. E. Addoweesh, and H. M. Mashaly, “Simulation and dSPACE hardware implementation of the MPPT techniques 
using buck boost converter,” in Canadian Conference on Electrical and Computer Engineering, 2014, doi: 

10.1109/CCECE.2014.6900925. 

[5] R. Kumar and B. Singh, “Buck-boost converter-fed BLDC motor drive for solar PV array-based water pumping,” in 2014 IEEE 
International Conference on Power Electronics, Drives and Energy Systems, PEDES 2014, 2014, doi: 

10.1109/PEDES.2014.7042001. 

[6] S. Khan, M. Zaid, M. M. A. Khan, and A. Sarwar, “A non-pulsating input current step-up dc/dc converter with common ground 
structure for photovoltaic applications,” IEEE Access, vol. 9, pp. 159432–159446, 2021, doi: 10.1109/ACCESS.2021.3128255. 

[7] S. Khan et al., “A high step-up dc-dc converter based on the voltage lift technique for renewable energy applications,” Sustainability 

(Switzerland), vol. 13, no. 19, 2021, doi: 10.3390/su131911059. 

[8] S. Khan, M. Zaid, M. D. Siddique, and A. Iqbal, “Ultra high gain step up DC/DC converter based on switched inductor and improved 

voltage lift technique for high-voltage applications,” IET Power Electronics, vol. 15, no. 10, pp. 932–952, 2022, doi: 

10.1049/pel2.12279. 
[9] S. Khan et al., “A new transformerless ultra high gain DC-DC converter for DC microgrid application,” IEEE Access, vol. 9, pp. 

124560–124582, 2021, doi: 10.1109/ACCESS.2021.3110668. 

[10] P. Choudhary, R. K. Srivatava, and S. De, “Solar powered induction motor based water pumping system: a review of components, 
parameters and control methodologies,” in 2017 4th IEEE Uttar Pradesh Section International Conference on Electrical, Computer 

and Electronics, UPCON 2017, 2017, pp. 666–674, doi: 10.1109/UPCON.2017.8251129. 

[11] A. Mudlapur, V. V. Ramana, R. V. Damodaran, V. Balasubramanian, and S. Mishra, “Effect of partial shading on PV-fed induction 
motor water pumping systems,” IEEE Transactions on Energy Conversion, vol. 34, no. 1, pp. 530–539, 2019, doi: 

10.1109/TEC.2018.2876132. 

[12] D. Verma, S. Nema, A. M. Shandilya, and S. K. Dash, “Maximum power point tracking (MPPT) techniques: recapitulation in solar 
photovoltaic systems,” Renewable and Sustainable Energy Reviews, vol. 54, pp. 1018–1034, 2016, doi: 10.1016/j.rser.2015.10.068. 

[13] J. Sivasubramanian and M. B. Veerayan, “ANN and anfis based control approaches for enhanced performance of solar PV driven 

water pumping systems employing quasi z-source converter,” Journal of Electrical Engineering and Technology, vol. 19, no. 5, pp. 
3499–3513, 2024, doi: 10.1007/s42835-023-01778-4. 

[14] A. Ali et al., “Investigation of MPPT techniques under uniform and non-uniform solar irradiation condition-a retrospection,” IEEE 

Access, vol. 8, pp. 127368–127392, 2020, doi: 10.1109/ACCESS.2020.3007710. 



                ISSN: 2252-8792 

Int J Appl Power Eng, Vol. 15, No. 2, June 2026: 573-580 

580 

[15] M. Sumanth, S. N. V. S. K. Chaithanya, N. B. Nouluri, J. Kokkiligadda, and P. N. Puthi, “Solar water pumping system with BLDC 

motor and ann-based MPPT technique,” in 2024 International Conference on Computational Intelligence for Green and Sustainable 
Technologies, ICCIGST 2024 - Proceedings, 2024, doi: 10.1109/ICCIGST60741.2024.10717503. 

[16] A. N. Kumar, C. Sanjay, and M. Chakravarthy, “A single-end directional relaying scheme for double-circuit transmission line using 

fuzzy expert system,” Complex and Intelligent Systems, vol. 6, no. 2, pp. 335–346, 2020, doi: 10.1007/s40747-020-00131-w. 
[17] A. N. Kumar, M. Ramesha, S. Jagadha, B. Gururaj, M. S. Kumar, and K. Chaitanya, “Fuzzy rule-based fault location technique for 

thyristor-controlled series-compensated transmission lines,” International Journal of Fuzzy Logic and Intelligent Systems, vol. 21, 

no. 4, pp. 391–400, 2021, doi: 10.5391/IJFIS.2021.21.4.391. 
[18] A. N. Kumar, C. Sanjay, and M. Chakravarthy, “Fuzzy expert system based protection for double circuit incomplete journey 

transmission lines,” International Journal of Computational Intelligence, 2019. [Online]. Available: 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3355297. 
[19] M. Fannakh, M. L. Ehafyani, and S. Zouggar, “Hardware implementation of the fuzzy logic MPPT in an Arduino card using a 

Simulink support package for PV application,” IET Renewable Power Generation, vol. 13, no. 3, pp. 510–518, 2019, doi: 

10.1049/iet-rpg.2018.5667. 
[20] A. A. Allataifeh, K. Bataineh, and M. Al-Khedher, “Maximum power point tracking using fuzzy logic controller under partial 

conditions,” Smart Grid and Renewable Energy, vol. 06, no. 01, pp. 1–13, 2015, doi: 10.4236/sgre.2015.61001. 

[21] F. A. O. Aashoor and F. V. P. Robinson, “Maximum power point tracking of photovoltaic water pumping system using fuzzy logic 
controller,” in Proceedings of the Universities Power Engineering Conference, 2013, doi: 10.1109/UPEC.2013.6714969. 

[22] A. Pradhan, B. Panda, L. Nanda, C. Jena, and S. Sahoo, “Analysis of various types of reflectors on the performance of PV panel,” 

in 2022 International Conference for Advancement in Technology, ICONAT 2022, 2022, doi: 
10.1109/ICONAT53423.2022.9725825. 

[23] D. Nguyen and B. Lehman, “An adaptive solar photovoltaic array using model-based reconfiguration algorithm,” IEEE 

Transactions on Industrial Electronics, vol. 55, no. 7, pp. 2644–2654, Jul. 2008, doi: 10.1109/TIE.2008.924169. 
[24] N. Fuschillo, R. D. Gibson, and O. VanBlaricon, “Packaging system for extendable solar photovoltaic or thermoelectric arrays,” 

IEEE Transactions on Aerospace, vol. AS-3, no. 2, pp. 76–80, Jun. 1965, doi: 10.1109/TA.1965.4319785. 
[25] J. T. Bialasiewicz, “Renewable energy systems with photovoltaic power generators: operation and modeling,” IEEE Transactions 

on Industrial Electronics, vol. 55, no. 7, pp. 2752–2758, Jul. 2008, doi: 10.1109/TIE.2008.920583. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

K. Chitanya     is an accomplished scholar who has completed his bachelor’s, master’s, 

and is currently pursuing his Ph.D. in electrical engineering at Kalinga Institute of Industrial 

Technology (KIIT deemed to be University) Bubaneswar in India, achieving these milestones in 

2008, 2011, and 2022, respectively. His academic focus lies in the field of engineering. Presently, 

he holds the position of assistant professor in the Electrical and Electronics Engineering 

Department at Narsimha Reddy Engineering College (NRCM), UGC-Autonomous 

Maisammaguda, Hyderabad in Hyderabad, Telangana, India. He can be contacted at email: 

chaitanya.k407@gmail.com. 

  

 

Dr. Arjyadhara Pradhan     started working as an assistant manager at Vedanta Group, 

Hindustan Zinc Limited, Rajasthan in the year 2009 and continued till January, 2011. Next, she 

joined KIIT deemed to be University as an assistant professor in the School of Electrical 

Engineering since 2011. She holds a B.Tech. degree in electrical engineering from KIIT 

University in the year 2009, M.Tech. degree in electrical engineering from KIIT University in the 

year 2013 and Ph.D. from KIIT Deemed to be University in the year 2018. Her research area is 

green energy with focus on solar photovoltaics. She has more than 50 Scopus-indexed publications 

and ten patents. She can be contacted at email: arjyadhara.pradhanfel@kiit.ac.in. 

  

 

Dr. Babita Panda     received the master's degree in power electronics and drives in 

2009 and Ph.D. degree in electrical engineering in 2017 from Kalinga Institute of Industrial 

Technology, deemed to be University, Bhubaneswar, India. She has been working as an associate 

professor in the Department of Electrical Engineering at KIIT University since 16th August 2012. 

She has completed 4 research projects funded by the Institute of Engineers (I) and BPUT (CRIS 

scheme). Her research areas include power electronics and drives, distributed generation, 

renewable energy, and standalone and grid connected photovoltaic systems. She can be contacted 

at email: pandababita18@gmail.com. 

 
 

https://orcid.org/0000-0001-6207-4767
https://orcid.org/0000-0002-3085-3069
https://scholar.google.com/citations?hl=en&user=Oju91a8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56937887900
https://orcid.org/0000-0002-3832-6570
https://scholar.google.com/citations?user=uUMzE0UAAAAJ&hl=en&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=57209093038

