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This work presents an innovative approach to improving efficiency and
performance in photovoltaic (PV) systems through the development of a
soft-switching high-gain Re Boost Luo converter. This converter integrates
advanced soft-switching techniques to minimize switching losses, thereby
enhancing overall system efficiency, which is crucial for applications
requiring substantial voltage amplification from PV sources. The Re Boost
Luo converter, with its inherent high-gain capability, facilitates superior
voltage conversion ratios, enabling optimal energy extraction from PV
panels across varying environmental conditions. The presented converter's
design focuses on reducing electromagnetic interference (EMI) and
alleviating stress on switching components, thereby extending their
operational lifespan and reliability. Detailed modeling and performance
analysis were carried out using the MATLAB/Simulink simulation
environment, which allowed for comprehensive evaluation of the converter's
functionality. Simulation results confirm that the converter achieves
significant improvements in voltage gain, energy conversion efficiency, and
system reliability, effectively addressing common challenges associated with
high-voltage PV applications. This study underscores the converter's
potential to advance renewable energy technologies by providing a robust
solution for high-efficiency energy conversion in PV systems.
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1. INTRODUCTION

Distributed power generation utilizing renewable energy sources such as photovoltaic (PV) and
wind is playing a crucial role in producing environmentally friendly electricity [1]-[5]. PV panels can exhibit
oscillatory output voltages and irregular source currents, which introduce higher levels of ripple content and
are affected by partial shading. Permanent magnet synchronous generators (PMSGs) convert wind energy
into three-phase electrical power, but due to the variability in their output, they inject higher-order harmonics
as a result of the permanent magnets and inherent oscillations [6]-[12].

Yang et al. [13] discuss several methodologies, each with its own advantages and disadvantages.
Selecting the optimal approach is challenging given the plethora of available systems. Key factors in choosing
a specific technique include implementation simplicity, the number of panels needed, occurrence of multiple
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local maxima, cost considerations, and application domain. Distributed generation (DG) systems require stable
power and voltage for optimal performance, typically achieved using a DC-DC converter. Traditional
approaches use transformer-based grid-connected PV systems [14]-[18], which are costly and suffer from
leakage reactance issues, affecting galvanic isolation. A boost converter offers an alternative by replacing the
transformer-based grid-connected distribution system, maintaining a continuous source current with single-
frequency and reduced output ripple. Various algorithms are used to ensure stable voltage operation [19]-[23].
However, boost converters provide limited voltage gain and suffer from high ripple content.

The buck-boost converter addresses the limitations of traditional boost converters by performing
both buck and boost operations with single-frequency suppression in the output voltage, though it may
introduce periodic current operations. This increases switching losses and degrades system performance. A
parallel input parallel output (PIPO) converter is proposed in [24], featuring two cascaded stages of buck-
boost and boost operations to achieve higher potential enhancement and galvanic isolation at appropriate duty
ratios with lower energy leakage. Multiple distributed generators can be connected to a DC network using the
PIPO method, providing a non-resistive hot model suitable for practical applications. Cuk and SEPIC
converters overcome the drawbacks of conventional step-down and boost topologies by offering minimal
output voltage expansion.

A novel analysis of two key parameters affecting the perturb & observe (P&O) algorithm is
discussed in [25]. This optimization technique adjusts P&O parameters to align with the dynamic conduction
profiles of various converters, thereby improving the performance of PV systems. The results highlight the
effectiveness and adaptability of the P&O method, optimizing it to suit the system's dynamic behavior. This
approach enables the extraction of maximum power from both solar and wind systems. While the P&O
technique supports DC-DC converters and is suitable for low-power applications, incremental conductance
and hill-climbing algorithms are also used to address P&O's limitations, though they may result in lower
accuracy.

To overcome the limitations of existing algorithms, a proportional-integral (PI) controller is
combined with an optimization method to maximize power extraction from a PV panel, ensuring high
performance. A new approach using an inductor-capacitor (IC) controller for duty ratio computation with
direct control is proposed in [26], [27] to address the limitations of the incremental conductance method.
Fuzzy logic (FL) is utilized to estimate the duty ratio for optimal power point tracking from the PV panel.
This technique improves the accuracy and speed of maximum power point tracking under both dynamic and
steady-state conditions compared to traditional fixed strategies. The paper highlights the advantages of this
method and addresses conventional drawbacks using a single-switch high-efficiency Re Boost Luo converter.
To enhance efficiency and minimize ripples, a fuzzy-based closed-loop approach combined with efficient
whale optimization is employed.

2. METHOD

Solar PV power is integrated into the grid using a combination of a DC-DC Re Boost Luo converter
and a voltage source inverter (VSI). To ensure effective operation of the photovoltaic array, the converter
must synchronize its power output with the grid at the maximum power point. A fuzzy logic controller is
employed with the Re Boost Luo converter to achieve this synchronization. This controller continuously
assesses the maximum available power from the PV array by monitoring both the voltage and current it
generates. It adjusts the reference voltage and duty cycle to match the instantaneous power point. The
maximum power point tracking (MPPT) controller, which is based on fuzzy logic, is nonlinear and
dynamically adjusts its parameters over time to optimize performance.

The provided diagram illustrates a hybrid energy conversion and distribution system integrating PV
technology. The system begins with a PV array generating an output of 1.5 kilovolts (kV) of direct current
(DC) power. This output feeds into a high-gain DC-DC converter, which steps up the voltage level while
ensuring efficient power transfer. The DC-DC converter is essential for optimizing the energy extracted from
the PV panels and stabilizing the voltage output, which is critical for consistent performance and efficiency.
The converter connects to a DC link that serves as an intermediate stage, providing energy storage and
decoupling the PV output from the grid connections, thus ensuring smooth and stable energy flow.

Following the DC link, the system employs a DC transmission line that transfers the power to a
three-phase inverter. This inverter is responsible for converting the DC power into alternating current (AC)
power compatible with the AC grid, facilitating the integration of renewable energy into the existing power
infrastructure. The inverter is designed to ensure that the output is synchronized with the grid parameters,
such as voltage, frequency, and phase, which is crucial for maintaining grid stability. Additionally, the
system is equipped to supply DC power to a DC grid, highlighting its versatility in supporting both AC and
DC loads. This configuration is particularly advantageous for modern energy systems, where direct current
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applications are increasingly prevalent, and it underscores the system's adaptability in meeting diverse energy
demands while maximizing the utilization of renewable energy sources.

Figure 1 presents the overall system configuration, where the high-gain DC-DC converter acts as
the key interface between the PV source and the transmission stage. Since the PV output voltage is relatively
low, the converter boosts it to a higher level suitable for efficient DC transmission and grid integration. This
stage is essential for maintaining a stable DC-link voltage, reducing losses, and enabling proper operation of
both the three-phase inverter (for AC grid connection) and the DC grid, thereby ensuring efficient energy
transfer throughout the system.

High Gain DC-DC Three Phase ACGrid
Converter Inverter ri

DC Transmission Line

PV Output
[1.5-KV)

DC Transmission Line ( DC Grid

Figure 1. Proposed system block diagram

3.  WORKING OPERATION OF A REBOOST LUO CONVERTER

The Reboost Luo converter represents an advancement from the simple Super Lift Luo converter
and incorporates features of the more complex flyback converter. This design utilizes a step-up isolation
transformer, four capacitors, and four diodes to achieve its functionality. A unique aspect of this converter is
its use of the transformer coil as an inductor, which is pivotal in its operation. The Re Boost Luo converter,
as depicted in Figure 2, showcases its innovative design where the primary winding of the transformer plays
a crucial role in maintaining continuous operation. This continuous operation is one of the primary benefits
of the proposed converter, ensuring stable power output.

The novel Re Boost Luo converter design integrates elements from both the Super Lift Luo and
flyback converters, enhancing its performance capabilities. A key feature of this design is the continuous
input current achieved through the use of the transformer's source side winding. This continuous input
current is crucial for maintaining stable operation and improving the efficiency of the power conversion
process. The converter operates in two distinct modes, each characterized by specific behaviors during the
switch's ON and OFF durations.
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Figure 2. DC-DC Re Boost Luo converter
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When the switch is in the ON position, the magnetizing inductance of the isolation transformer
charges, allowing for energy storage within the system. During this period, diodes D1 and D2 are turned
OFF, preventing current flow through them and thereby isolating certain parts of the circuit. Concurrently,
capacitors C1 and C2 are in a discharging state, releasing stored energy to maintain the output voltage and
ensure a continuous power supply to the load. This mode is critical for energy transfer and conversion,
setting up the conditions for efficient power delivery when the system transitions to the OFF state. The
precise management of these components during the ON condition facilitates the overall effectiveness of the
converter in applications requiring reliable and high-efficiency power conversion.

Figure 3 illustrates the current direction in the proposed converter during its ON and OFF periods.
The converter operates in continuous conduction mode (CCM), ensuring that the current flows continuously
throughout the switching cycle, even when the switch transitions between the ON and OFF states. This
continuous conduction is vital for maintaining a steady power output and minimizing energy loss. The
operation is characterized by two distinct modes within each switching cycle, allowing for efficient energy
transfer and conversion.

In the ON mode, the switch is closed, enabling the magnetizing inductance of the isolation
transformer to charge, while diodes D1 and D2 are turned off, and capacitors C1 and C2 discharge. This
configuration ensures that energy is stored effectively within the transformer, setting up the conditions for
subsequent power delivery. Conversely, during the OFF mode, the switch opens, causing the stored energy in
the transformer to transfer through the circuit, turning on diodes D1 and D2, and allowing capacitors C1 and
C2 to recharge. Figures 3 and 4 depict the equivalent circuits for these two modes, illustrating how the
components interact to facilitate continuous energy flow and efficient voltage boosting. This cyclical
operation ensures that the converter delivers a stable and high-efficiency power output, making it suitable for
applications requiring robust and reliable power conversion.
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Figure 3. Switch ON mode condition current flow diagram
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Figure 4. Switch OFF mode condition current flow diagram
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3.1. Mode 1 operation

When Mode 1 is activated, the ON switch of the Re Boost converter is engaged, which charges the
magnetizing inductance of the isolation transformer's primary winding while the secondary winding remains
electrically isolated. During this time, capacitor C1 is charged by the energy stored in capacitor Co. Diode D3
tends to favor the forward direction. When D2 is turned off, the output capacitor Co is disconnected from the
circuit and discharges through the resistor RL.

3.2. Mode 2 operation

In the second mode, switch S is turned OFF. Unlike other converters, the input current to the
transformer remains continuous because the direction of current flow through the transformer's primary
winding remains unchanged. Diode D1 conducts due to forward bias, while D2 remains off. Diode D1
charges the secondary capacitor C2, while the charge from the first capacitor C1 is added to the main
inductor’s charge. This combined charge is then transferred to the output capacitor Co through the secondary
winding of the transformer, where it is amplified. The output voltage can be regulated by adjusting the duty
cycle and frequency.

4.  ANALYSIS OF OVERALL SYSTEM
4.1. Analysis of the Re Boost Luo converter
The output potential difference of the above elementary converter as shown in (1).

Vo= () (1)
Where a is the duty cycle, from (1) we found (2).
_ W) _ (2-«a
6 =ye= (=) @

When the main and secondary windings of the transformer are connected in cascade, the transformer
effectively behaves like an inductor. For calculation purposes, the proposed transformer is modeled as an
inductor. Consequently, the combined current through the inductor and capacitor now represents the input
current.

The electron flow rate at input, lin, may be calculated as (3).

Iip = Iy + Iex ©)

The ripple currents present in the inductor are given as (4).

AT, = T 4)

Ly

In this context, T represents the duration of the entire switching pulse. The expression for the output voltage
ripple is given by (5)-(7).

Io(1-a).T
AV, = T )
1
r=< (6)
Ve
I,=2 )

R

Substituting (6) and (7) in (5), we found (8).

_ V(-a)

AV, = =T (8)
From (1),
Vin = Vo (=) ©
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input current,

therefore,
I1%1 - (;:_Z)z ) V:/OR
=) R (1

The Re Boost-Luo converter model can be derived from the equations mentioned above. This converter
combines features from flyback converters and the super-lift Luo converter. The proposed design includes
three diodes and three capacitors. The transformer is used as an inductor to enhance the output gain. In this
converter, changes in the input voltage affect capacitor C1.

The ripple current in the primary winding is given by (12).

_ VipaT

Al (12)

Ll(Nl)

L1 (N1) - transformer primary winding inductance. C2 capacitor voltage is (13).

Vea = (Z__a) Vi (13)

1-«a
Luo's secondary winding ripples as (14).

Vee.aT
AILZ = c2%
LZ(NZ)

(14)
Capacitor Cs voltage as (15).

Vez = (z—_a) Vi (15)

1-a
C4 capacitor voltage is (16).
Vea =V (16)

The proposed Re Boost Luo converter's output difference is (17).

Vo =22(E5)y, (17)

~ Ny \1-a

Where N2 - No of turns in the secondary winding and N1 - No of turns in the primary winding. The number
of turns and converter duty cycle affect the output voltage.

5. SIMULATION RESULT ANALYSIS

The validation of work was conducted using MATLAB Simulink. Tables 1 and 2 provide detailed
specifications of the PV system and the Re Boost Luo converter, respectively, highlighting the technical
parameters and configuration used in the study. Figure 5 shows that the proposed system consists of a PV-fed
Reboost Luo converter used for high step-up DC-DC voltage conversion. The PV panel supplies low DC
voltage, which is boosted to a higher level using the Reboost Luo converter topology.

Figure 6 illustrates the voltage representation of a solar panel as an input DC source, where an
output voltage of 70 volts is achieved. Figure 7 depicts the input current waveform of the Luo converter. This
figure illustrates the voltage waveform of the solar panel's AC output, highlighting the conversion of solar
energy into electrical energy. The waveform shows a peak output voltage of 70 volts, demonstrating the solar
panel's capability to generate significant electrical power.
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Figure 5. PV-fed Reboost Luo converter

Table 1. PV system configuration Table 2. Re Boost Luo converter specifications
Component Specification Component Specification/rating

Number of panels 3 Input voltage, Vin Oto70 V

Number of series cells 36 Input current, | 25A

Open circuit voltage 214V Inductance, L1 & L2 7mH

Short circuit current 121 A Capacitance, C1 & C2 20 uF

Maximum voltage 16.8 V Operating frequency 10 kHz

Maximum current 1.19A Switches used IRF250

Operating temperature  -350 °C to 750°C
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Figure 6. Solar panel output voltage waveform Figure 7. Input current of the converter

Figure 8 presents the voltage waveform at the output of the DC-DC converter. It shows how the
converter boosts the input voltage to a higher level, ensuring that the output voltage is stable and suitable for
further use or storage in the system. Figure 9 depicts the output current waveform of the DC-DC converter.
This figure is crucial for analyzing the converter's performance in delivering a consistent and continuous
current to the load, which is vital for efficient power conversion.

The reactive power waveform shown in Figure 10 illustrates the reactive power components present
in the system. This figure is important for evaluating the system's ability to manage reactive power, which
influences overall power quality and stability. Figure 11 displays the real power waveform, representing the
actual usable power produced by the system. This waveform is key for assessing the efficiency of energy
conversion from the solar panel to the load, ensuring that the maximum power is delivered effectively.

Figure 12 shows the grid voltage waveform, providing insights into how the system integrates with
the electrical grid. It indicates the quality and stability of the voltage supplied to the grid, highlighting the
system's capability to meet grid standards. Figure 13 illustrates the grid current waveform. This figure is
important for evaluating the current quality delivered to the grid and how effectively the Pl-based grid
synchronization compensates for reactive power, ensuring current stability and alignment with grid
requirements.
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Figure 8. DC-DC converter output voltage waveform
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Figure 10. Reactive power waveform
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Figure 12. Grid voltage waveform

6. COMPARATIVE ANALYSIS
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Figure 9. DC-DC converter output current waveform
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Figure 11. Real power waveform
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Figure 13. Grid current waveform

Table 3 compares various converter topologies and demonstrates that the proposed Re Boost
converter outperforms others. The use of a single switch in the proposed design enhances controllability
because creating a control scheme for a single-switch converter is straightforward. This converter does not
require any inductors; instead, it utilizes a single isolation transformer, which reduces the number of passive
components. It incorporates three diodes, which distribute the voltage and current stress among them,
improving durability. As shown in Table 3, the Re Boost converter achieves a higher voltage gain than other
topologies. With a transformer having a 1:3 turns ratio, it achieves a gain of 9.
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Table 3. Comparison of various Luo converter techniques

Parameter Elementary Re-lift  Proposed Re Boost
Number of inductors used 2 3 Isolation transformer
Number of diodes used 1 3 3
Number of switches used 1 2 1

7. CONCLUSION

This work successfully implements a PV-based Re Boost Luo converter for distributed energy
systems. The system's performance is evaluated using MATLAB Simulink. The FL algorithm is employed to
extract maximum power from the PV sources. Compared to other algorithms, the FL approach effectively
reduces ripples by leveraging the capabilities of the Re Boost Luo converter. Additionally, a P1 controller is
utilized to achieve synchronization of grid current, resulting in lower total harmonic distortion (THD).
Consequently, the inverter meets power quality and harmonic standard requirements.

The study includes a comparison between the performance of fuzzy logic and whale optimization
techniques. The Re Boost Luo converter, combined with the FL and whale optimization-based control
algorithm, demonstrates satisfactory performance, ensuring efficient power conversion and delivery. This
system is particularly beneficial for compensating reactive power in smart grids and power grids, enhancing
overall grid stability and reliability. The integration of advanced control algorithms with the Re Boost Luo
converter provides a robust solution for optimizing energy utilization in renewable energy systems.

FUNDING INFORMATION

This research was supported by Koneru Lakshmaiah Education Foundation, SERB, DST
(EEQ/2023/000744).

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 | R D O E Vi Su P Fu
Vendoti Suresh v v v v v v v v v 4
Dondapati Ravi Kishore v v v v v v v v v Vv

T. Vijay Muni v v v v v v v v v
P. Hari Krishna Prasad v v v v v

Pydi Bala Krishna v v v v v v v

A. V. G. A. Marthanda v v v v v v

C : Conceptualization I : Investigation Vi : Visualization

M : Methodology R : Resources Su : Supervision

So : Software D : Data Curation P . Project administration

Va : Validation O : writing - Original Draft Fu : Funding acquisition

Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT
The authors state no conflict of interest.

DATA AVAILABILITY

Data availability is not applicable to this paper as no new data were created or analyzed in this
study.

REFERENCES

[1] F. H. Aghdam and M. Abapour, “Reliability and cost analysis of multistage boost converters connected to PV panels,” |IEEE
Journal of Photovoltaics, vol. 6, no. 4, pp. 981-989, 2016, doi: 10.1109/JPHOTOV.2016.2566885.

[2] D. Apablaza and J. Munoz, “Laboratory implementation of a boost interleaved converter for PV applications,” IEEE Latin
America Transactions, vol. 14, no. 6, pp. 2738-2743, 2016, doi: 10.1109/TLA.2016.7555247.

Advanced soft-switching high-gain Re Boost Luo converter for enhanced efficiency in ... (Vendoti Suresh)



1186 O ISSN: 2088-8694

[31 G.R. Chandra Mouli, J. H. Schijffelen, P. Bauer, and M. Zeman, “Design and comparison of a 10-kW interleaved boost converter
for PV application using Si and SiC devices,” IEEE Journal of Emerging and Selected Topics in Power Electronics, vol. 5, no. 2,
pp. 610-623, 2017, doi: 10.1109/JESTPE.2016.2601165.

[4] M. Arjun, V. V. Ramana, R. Viswadev, and B. Venkatesaperumal, “Small signal model for PV fed boost converter in continuous
and discontinuous conduction modes,” IEEE Transactions on Circuits and Systems Il: Express Briefs, vol. 66, no. 7, pp. 1192—
1196, 2019, doi: 10.1109/TCSI1.2018.2876156.

[5] D. Das, S. Madichetty, B. Singh, and S. Mishra, “Luenberger observer based current estimated boost converter for PV maximum
power extraction-a current sensorless approach,” IEEE Journal of Photovoltaics, vol. 9, no. 1, pp. 278-286, 2019, doi:
10.1109/JPHOTOV.2018.2877418.

[6] P. Shaw, “Modelling and analysis of an analogue MPPT-based PV battery charging system utilising DC-DC boost converter,”
IET Renewable Power Generation, vol. 13, no. 11, pp. 1958-1967, 2019, doi: 10.1049/iet-rpg.2018.6273.

[7] F. Reverter and M. Gasulla, “Optimal inductor current in boost DC/DC converters regulating the input voltage applied to low-
power photovoltaic modules,” IEEE Transactions on Power Electronics, vol. 32, no. 8, pp. 6188-6196, 2017, doi:
10.1109/TPEL.2016.2619482.

[8] M. A. A. M. Zainuri, M. A. M. Radzi, A. Che Soh, and N. A. Rahim, “Development of adaptive perturb and observe-fuzzy
control maximum power point tracking for photovoltaic boost dc—dc converter,” IET Renewable Power Generation, vol. 8, no. 2,
pp. 183-194, Mar. 2014, doi: 10.1049/iet-rpg.2012.0362.

[9] S.K.Kollimalla and M. K. Mishra, “Variable perturbation size adaptive P&O MPPT algorithm for sudden changes in irradiance,”
IEEE Transactions on Sustainable Energy, vol. 5, no. 3, pp. 718-728, 2014, doi: 10.1109/TSTE.2014.2300162.

[10] J. Ahmed and Z. Salam, “An enhanced adaptive P&O MPPT for fast and efficient tracking under varying
environmental conditions,” |EEE Transactions on Sustainable Energy, vol. 9, no. 3, pp. 1487-1496, 2018, doi:
10.1109/TSTE.2018.2791968.

[11] R. Errouissi, A. Al-Durra, and S. M. Muyeen, “A robust continuous-time MPC of a DC-DC Boost converter interfaced with a
grid-connected photovoltaic system,” IEEE Journal of Photovoltaics, vol. 6, no. 6, pp. 1619-1629, 2016, doi:
10.1109/JPHOTOV.2016.2598271.

[12] M. R. A and K. Sivakumar, “A fault-tolerant single-phase five-level inverter for grid-independent PV Systems,” |EEE
Transactions on Industrial Electronics, vol. 62, no. 12, pp. 7569-7577, 2015, doi: 10.1109/T1E.2015.2455523.

[13] Y. Yang, F. Blaabjerg, and H. Wang, “Low-voltage ride-through of single-phase transformerless photovoltaic inverters,” IEEE
Transactions on Industry Applications, vol. 50, no. 3, pp. 1942-1952, 2014, doi: 10.1109/T1A.2013.2282966.

[14] J. Huang and K. Li, “Suppressing EMI peaks through auto-screening carrier phase-shift scheme in a PV system composed of
parallel single-phase inverters,” |IEEE Transactions on Electromagnetic Compatibility, vol. 61, no. 1, pp. 82-89, 2019, doi:
10.1109/TEMC.2018.2794349.

[15] X. Guo, “A mnovel CHS5 inverter for single-phase transformerless photovoltaic system applications,” IEEE
Transactions on Circuits and Systems |1l: Express Briefs, vol. 64, no. 10, pp. 1197-1201, 2017, doi:
10.1109/TCSI1.2017.2672779.

[16] A. El Khateb, N. A. Rahim, J. Selvaraj, and M. N. Uddin, “Fuzzy-logic-controller-based SEPIC converter for maximum power
point tracking,” |EEE Transactions on Industry Applications, vol. 50, no. 4, pp. 2349-2358, 2014, doi:
10.1109/T1A.2014.2298558.

[17] K. Nathan, S. Ghosh, Y. Siwakoti, and T. Long, “A new DC-DC converter for photovoltaic systems: coupled-inductors combined
Cuk-SEPIC converter,” IEEE Transactions on Energy Conversion, vol. 34, no. 1, pp. 191-201, 2019, doi:
10.1109/TEC.2018.2876454.

[18] N. Pragallapati and V. Agarwal, “Distributed PV power extraction based on a modified interleaved SEPIC for nonuniform
irradiation  conditions,” IEEE Journal of Photovoltaics, vol. 5, no. 5 pp. 1442-1453, 2015, doi:
10.1109/JPHOTOV.2015.2451534.

[19] S. S. Thale and V. Agarwal, “Controller area network assisted grid synchronization of a microgrid with renewable
energy sources and storage,” IEEE Transactions on Smart Grid, vol. 7, no. 3, pp. 1442-1452, 2016, doi:
10.1109/TSG.2015.2453157.

[20] S. K. Ma, H. Geng, L. Liu, G. Yang, and B. C. Pal, “Grid-synchronization stability improvement of large scale wind farm
during severe grid fault,” IEEE Transactions on Power Systems, vol. 33, no. 1, pp. 216-226, 2018, doi:
10.1109/TPWRS.2017.2700050.

[21] S. Mukherjee, V. R. Chowdhury, P. Shamsi, and M. Ferdowsi, “Power-angle synchronization for grid-connected converter with
fault ride-through capability for low-voltage grids,” IEEE Transactions on Energy Conversion, vol. 33, no. 3, pp. 970-979, 2018,
doi: 10.1109/TEC.2018.2793880.

[22] M. G. Taul, X. Wang, P. Davari, and F. Blaabjerg, “An overview of assessment methods for synchronization stability of grid-
connected converters under severe symmetrical grid faults,” IEEE Transactions on Power Electronics, vol. 34, no. 10, pp. 9655—
9670, 2019, doi: 10.1109/TPEL.2019.2892142.

[23] D. Pesrez-Estevez and J. Doval-Gandoy, “Grid-tied inverter with ac voltage sensorless synchronization and soft start,” |IEEE
Transactions on Industry Applications, vol. 55, no. 5, pp. 49204933, 2019, doi: 10.1109/T1A.2019.2921707.

[24] S. Mohanty, B. Subudhi, and P. K. Ray, “A new MPPT design using grey Wolf optimization technique for photovoltaic system
under partial shading conditions,” IEEE Transactions on Sustainable Energy, vol. 7, no. 1, pp. 181-188, 2016, doi:
10.1109/TSTE.2015.2482120.

[25] N. Kumar, 1. Hussain, B. Singh, and B. K. Panigrahi, “Single sensor-based MPPT of partially shaded PV system for battery
charging by using Cauchy and Gaussian sine cosine optimization,” IEEE Transactions on Energy Conversion, vol. 32, no. 3, pp.
983-992, 2017, doi: 10.1109/TEC.2017.2669518.

[26] H.Li, D. Yang, W. Su, J. Lu, and X. Yu, “An overall distribution particle swarm optimization MPPT algorithm for photovoltaic
system under partial shading,” IEEE Transactions on Industrial Electronics, vol. 66, no. 1, pp. 265-275, 2019, doi:
10.1109/TIE.2018.2829668.

[27] R. B. A. Koad, A. F. Zobaa, and A. El-Shahat, “A novel MPPT algorithm based on particle swarm optimization for
photovoltaic systems,” IEEE Transactions on Sustainable Energy, vol. 8, no. 2, pp. 468-476, 2017, doi:
10.1109/TSTE.2016.2606421.

Int J Pow Elec & Dri Syst, Vol. 17, No. 2, June 2026: 1177-1187



Int J Pow Elec & Dri Syst ISSN: 2088-8694 O 1187

BIOGRAPHIES OF AUTHORS

Vendoti Suresh & E4 B3 € is an academician and researcher specializing in Electrical and
Electronics Engineering with a focus on Renewable Energy Systems. He is currently an
assistant professor at the Godavari Global University (formerly Godavari Institute of
Engineering & Technology) in Rajahmundry, Andhra Pradesh. His work primarily centers on
hybrid power systems, energy management, and the optimization of integrated renewable
energy systems (IRES) for rural electrification. He can be contacted at email:
sureshvendoti@gmail.com.

Dr. Dondapati Ravi Kishore BIECisa prominent academician and professor in the
Department of Electrical & Electronics Engineering at Godavari Global University (GGU),
Rajahmundry. He also serves as the Head of the Department (HOD). Holds a Ph.D. and
M.Tech. in Energy Systems from JNTU, Hyderabad, and completed graduation from Andhra
University. Focuses on power systems, power electronics, renewable energy systems, energy
auditing, and distributed generation. He can be contacted at email: dravikishore@gmail.com.

T. Vijay Muni 4 Ed 2 is an assistant professor and researcher with more than 14 years of
experience in the Department of Electrical and Electronics Engineering at KL Deemed to be
University. He received his B.Tech. degree in Electrical and Electronics Engineering from
JNTU Hyderabad, an M.Tech. degree in Power and Industrial Drives from JNTUK, Kakinada,
and a doctoral degree from KL Deemed to be University. He has authored 6 textbooks on the
electrical discipline. He has published over 62 Scopus-indexed publications, 15 Web of
Science-indexed articles, 15 peer-reviewed articles, and 6 patents with two grants. He studies
power electronic converters, energy management systems, power grid control, renewable
energy, and microgrids. He is an active senior member of IEEE. He can be contacted at email:
vijaymuni1986@gmail.com.

P. Hari Krishna Prasad S| Cisa professor in the Department of Electrical and
Electronics Engineering and Dean - Academics at Narasaraopeta Engineering College,
Narasaraopet, Palnadu district, A.P. His areas of research include power electronics & drives,
and also an expert in NBA, NAAC, and NIRF works. He can be contacted at email:
drphkp@gmail.com.

Pydi Bala Krishna RIE G s working as an assistant professor in the EEE Department at
Aditya University, Surempalem, Andhra Pradesh, India. His areas of research include power
electronics, renewable energy, and grid interfacing. He has 6 years of teaching experience.
Having 3 SCI, 8 conference, and 10 UGC publications. He can be contacted at email:
pydi.bala@gmail.com.

A. V. G. A. Marthanda @ £ s currently working as an associate professor with
LakiReddy Balireddy College of Engineering, Mylavaram (LBRCE), permanently affiliated to
JNTU Kakinada, Krishna District, Andhra Pradesh. He graduated in Electrical & Electronic
Engineering (EEE) in 1993 from GITAM, affiliated to Andhra University, Vishakhapatnam,
India. He secured his Master of Technology in Energy Management from Sri Venkateswara
University, Tirupathi (2003), India. He secured his Ph.D. in EEE from Sri Venkateswara
University, Tirupathi, India (2019). Having both academic (18 years to date) and Industrial
experience (12 years, past). Holding research publications and Patents in the same domain.
Guided many UG and PG students. His area of interest is renewable energy, power electronics,
and interdisciplinary subjects. He can be contacted at email: ayyaladu@gmail.com.

Advanced soft-switching high-gain Re Boost Luo converter for enhanced efficiency in ... (Vendoti Suresh)


mailto:dravikishore@gmail.com
mailto:drphkp@gmail.com
https://orcid.org/0000-0003-2113-0886
https://scholar.google.com/citations?user=Bx-QboEAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57203911835
https://orcid.org/0000-0002-2567-2888
https://scholar.google.com/citations?hl=en&user=ottCQMQAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57202090437
https://orcid.org/0000-0003-1363-7249
https://scholar.google.co.in/citations?user=Ms25bf&user=3GhKZQ0AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=56565423200
https://www.webofscience.com/wos/author/record/U-3962-2018
https://orcid.org/0009-0006-3626-2602
https://scholar.google.co.in/citations?hl=id&user=icdqPU0AAAAJ
https://orcid.org/0000-0001-6402-2194
https://scholar.google.co.in/citations?hl=id&user=4RS6USsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57226402050
https://orcid.org/0000-0003-1085-9620
https://scholar.google.com/citations?user=-svCR3EAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57113591400
https://www.webofscience.com/wos/author/record/HPH-1334-2023

