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Solar PV's explosive expansion is changing distribution networks and posing
new problems, such as bidirectional power flow, unstable voltage, and
power quality problems, particularly in networks with low X/R ratios.
Abrupt changes in voltage are difficult for conventional voltage control
techniques like shunt capacitors and on-load tap changers (OLTCs) to
handle. IEEE Standard 1,547 has little efficacy in such networks, despite the
fact that PV inverters may provide reactive power. This paper suggests a
real-time coordinated control approach to improve voltage regulation by
combining PV inverters, OLTC, and battery energy storage systems (BESS).
Reactive power from PV inverters is prioritized to lower operational
expenses and reliance on BESS. Better voltage stability, a decrease in BESS
energy processing from 9400.3 kWh to 1701.87 kWh, and a reduction in
OLTC activities are the outcomes. Rural networks gain from the strategy's
ability to support smaller, more affordable BESS units’ voltage sensitivity

analysis, and ideal BESS sizing may be investigated in future studies.
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1. INTRODUCTION

Conventional distribution networks are being rapidly transformed by solar PV integration, resulting
in a change from unidirectional to bidirectional power transmission. In low X/R ratio networks in particular,
this shift poses problems with voltage management and power quality. Particularly on overcast days, standard
voltage regulation techniques like on-load tap changer (OLTC) and shunt capacitors find it difficult to control
the sharp voltage swings brought on by fluctuating solar PV output. Coordinated control of battery energy
storage systems (BESS), solar PV inverters, and OLTC has been suggested as a solution to these problems.
On cloudy days, however, PV output can vary greatly, making voltage regulation more difficult and requiring
sophisticated control techniques. Measuring and managing the effect of solar PV on voltage profiles requires
real-time monitoring. By itself, individual regulation techniques like as BESS, OLTCs, and PV inverters are
insufficient. To provide efficient, cost-effective, and standards-compliant regulation during high PV
penetration, a swift, coordinated control mechanism is required [1]-[5].
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Creating a sophisticated real-time data monitoring system is the aim in order to monitor grid
dynamics during periods of high solar PV penetration, especially when solar production is variable. In order
to do this, a coordinated voltage regulation control technique integrating all conventional devices such as
solar PV inverters, BESS, and OLTCs must be designed and implemented. The goal is to provide an
efficient, real-time control mechanism that reduces OLTC activities, energy cycling in BESS, and voltage
regulation to maximize economic gains. Furthermore, the method has to follow utility-imposed requirements,
including power factor, voltage limitations, and ramp rate constraints [6]-[10].

This work improves voltage regulation control by utilizing the phasor measurement units' (PMUs)
real-time data collection capabilities. This paper presents a real-time coordinated control system for solar PV
inverters, BESS, and OLTCs, in contrast to conventional approaches that rely on slower SCADA data. The
suggested control method prioritizes solar PV inverters while streamlining the functioning of these devices
and lowering the frequency of BESS cycling and OLTC tap adjustments. It also places a strong emphasis on
economic efficiency by lowering utility expenses. Through the use of real-world implementation and
MATLAB-Simulink simulations, the effectiveness of the control is verified, guaranteeing adherence to
utility-imposed limits [11]-[15].

Rising solar PV installations worldwide between 2010 and 2020 (from 40,334 MW to 709,674 MW)
have global solar photovoltaic capacity increased from 40,334 MW to 709,674 MW between 2010 and 2020,
causing voltage oscillations to raise concerns about grid stability. Rapid variations in sunlight cause problems
for traditional OLTCs and capacitor banks, which is why inverter-based control and BESS are becoming
more popular. In order to decrease voltage violations, prolong equipment life, and improve economic
efficiency, this study suggests a combined OLTC-BESS control approach. By reducing soil organic carbon
(SOC) variability, the strategy lowers investment costs and BESS cycles. By adjusting taps more often,
OLTCs improve voltage regulation [16]-[20]. For example, during periods of peak solar generation, they may
change the taps from -5 to -2 instead of -5 to -4. The suggested and conventional OLTC tap operations are
contrasted in Figure 1.
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Figure 1. Comparison of OLTC taps operation in traditional and proposed control

2. METHOD

This article focuses on a 6.5-megawatt PV power plant at Aligarh Muslim University in India,
which is planned to have a 1 MW, 1.5 MWh BESS. The plant's performance is studied under low load
situations, where demand ranges from 2.4 MW to 4.73 MW and PV generation can surpass load by up to 2.7
times. A 3-kilometer, 33 kV feeder connects the PV facility, and an OLTC located 2.5 kilometers away from
the substation regulates voltage as shown in Figure 2. In order to support voltage and manage BESS
operations with traditional droop control and 5-minute cycle changes, PV inverters are controlled by PMU,
SCADA, and PLC systems [21], [22]. The specs for the OLTC that is situated in the center of the 33-kilovolt
feeder and provides power to the university load are listed in Table 1.

Figure 3 shows how the solar PV inverter in conventional control follows a predetermined droop
curve for reactive power correction. The optimization restrictions previously discussed the power factor of
the inverter, which is limited to 0.9 lagging and 0.9 leading. Four reference points for voltage control the
power factor droop. In order to enable voltage regulation, the droop control uses a capacitive power factor to
activate when the system voltage drops below the predetermined threshold. The inverter, on the other hand,
adapts to offer inductive compensation when the voltage increases. The particular reference voltage values
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are V1 = 0.973 per unit, V2 = 0.983 per unit, V3 = 0.996 per unit, V4 = 1 per unit. A lower-than-average
reactive power compensation for voltage regulation is shown by the 33 kV feeder's 1.12 X/R ratio. Further
limiting reactive power compensation, particularly on cloudy days, are standard power factor restrictions set
by the utility, which are 0.9 leading and lagging. While BESS with a 5-minute control cycle can solve
voltage regulation concerns, there are significant financial and technical expenses associated with this.
Different states have different point of common coupling (PCC) voltage restrictions, which are enforceable
by law. As a result, voltage management is optimized under fluctuating situations. A control algorithm
estimates solar PV power and BESS SOC to reduce voltage swings [23], [24]. Figure 4 shows the daily
variation of solar PV power generation and load demand. Aside from variations in temperature and radiation,
other factors that might cause swings in PV power generation include dust collection, inverter response time,
passing clouds, and maximum power point tracking (MPPT) inefficiencies. Instability can also be caused by
reactive power adjustment, abrupt changes in load, and grid voltage oscillations. Additionally, some swings
may look unreasonable due to sudden changes caused by protection mechanisms like curtailment rules and
overvoltage cut-off [25].

Table 1. OLTC parameters

Power rating 9 megavolt-amps Power rating 9 megavolt-amps
Voltage rating 33 kilovolts Tap selection time 2 seconds
Number of taps ~ 16(+/-8) Tap transition time 60 milliseconds
Dead band 1.25 percentage Number of regulators 1
Step voltage 0.65% of rated voltage ~ Vref 0.991 per unit
Wait period 150 seconds
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Figure 2. Distribution network diagram for Aligarh Muslim University in one line
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Figure 3. Graph of power factor droop
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Control algorithm: System expenses are decreased by the suggested real-time coordinated control
technique, which reduces voltage variations without requiring communication between inverters and OLTC.
There are three primary blocks to it:

a. Data logging block: Gathers SCADA/PMU data, such as Pey, Qpv, Ps, Qs, and SOC. Forecasts SOC
deviation and voltage deviation (Apy).

b. Optimization block: Makes use of gathered data to apply an optimization function to reduce voltage
fluctuations. Qpv, APg, and AQg are all optimized values that are generated.

c. SOC adjustment block in bi-directional brings SOC closer to its reference value by adjusting APg,
guaranteeing BESS availability. Transmits updated control commands for implementation to SCADA.
This strategy guarantees that OLTC only manages mild voltage variations, avoids premature BESS depletion,
and gives priority to reactive power correction. By effectively managing voltage variations by coordinating
BESS, OLTC, and PV inverters, the suggested method eliminates the need for expensive communication
routes. Reactive power compensation from PV inverters is given priority, and when required, BESS support
is used. The technique makes sure OLTC runs efficiently and modifies voltage deviation to avoid early BESS

fatigue. This method of coordinated control is illustrated in Figure 5 and (1) and (2).

Vpblt: = Avpv + |Vref = (Vog/2) = Vinin — al[Vpcc + Ava - Vmin] (1)
When V.. + AV, < Vipin.
Vpblt: = Avpv + [Vnax — Vref = (Vpp/2) — al[_Vmax - Vpcc - Ava]l (2)

When V.. + AV, > Vipax.

Reactive power correction is given priority in the suggested algorithm in order to reduce voltage
fluctuations and indirectly preserve BESS energy. APg is changed to APg, in order to avoid premature BESS
exhaustion, guaranteeing that SOC stays close to its reference value, SOC MIDDLE. With a SOC range of
40% to 80%, the BESS produces 600 kWh of usable energy. The SOC adjustment changes APg according to
the SOC level, increasing charging when SOC is low and decreasing it when SOC is high. This method
avoids BESS misuse or depletion while keeping SOC within reasonable bounds. Figure 6 shows the method
of SOC adjustment. By keeping processed energy at 1,701.87 kWh instead of 9,400.3 kWh using traditional
approaches, the suggested control scheme dramatically lowers BESS energy use. A 2.125-fold reduction in
OLTC tap operations is also made, down to 32 taps. Table 2 presents specific findings.
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Figure 4. Daily variation of solar PV power generation and load demand
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Figure 5. Suggested control plan
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Figure 6. Method of SOC adjustment

Table 2. BESS and OLTC energy handling
Circumstances BESS energy handling  OLTC energy handling (taps counts)

Previous PV N/A 19
Current control 9400.3 kWh 68
Control proposed  1701.870 kWh 32

3. RESULTS AND DISCUSSION

Bi-directional SOC adjustment ensures a smoother voltage profile and keeps voltage within
acceptable bounds, prolonging the life of the infrastructure. It minimizes frequent charging and discharging
by optimizing reactive power adjustment, which lowers BESS energy processing from 9,400.3 kWh to
1701.87 kWh. By using solar inverters' reactive power before BESS electricity, this method also reduces
OLTC procedures. Comparisons of voltage profiles and SOC are shown in Figures 7 and 8. Under two
distinct control strategies, the voltage patterns are shown in Figure 7: Figure 7(a) displays the voltage profile
that was obtained with the current control strategy and Figure 7(b) displays the profile that was attained
utilizing the suggested method. Figure 7(b) illustrates how the suggested technique successfully reduces
excessive voltage dips, resulting in a more stable voltage profile. However, there will be slight waveform
distortions close to the lower clipping zone as a result. Asymmetry: The voltage profile does not mirror itself
around a central reference value, likely due to the prioritization of mitigating high voltage excursions over
low ones. Table 3 shows the profiles of power injection for solar PV inverters and BESS.

Figure 9 shows the profiles of power injection for solar PV inverters and BESS. A real-time voltage
regulation strategy that synchronizes solar PV inverters, BESS, and OLTC is proposed in this study to control
both rapid and gradual voltage variations in weak grids with significant PV penetration. To maximize
economic benefits, the plan minimizes BESS active power consumption while giving priority to PV and
BESS reactive power support. To increase the availability of BESS throughout the day, a novel bi-directional
SOC maodification technique is presented. By limiting voltages within specified bounds and smoothing out
variations, the suggested approach successfully increases voltage stability. Verified by field-recorded
overcast day data, the results show less BESS energy cycling, which lowers PV plant owners' operating
expenses. In order to retain performance similar to pre-PV integration conditions, the method also minimizes
OLTC tap procedures. Although efficient, there is a need for more study with enhancements including ideal
BESS sizing and accurate voltage sensitivity testing. The results demonstrate the scheme's potential to lessen
reliance on massive energy storage devices for rural networks with insufficient voltage regulation.
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Figure 7. A solar PV-integrated distribution network's voltage profiles under various control schemes are
contrasted in voltage profile with (a) existing control and (b) proposed method
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Table 3. Shows profiles of power injection for solar PV inverters and BESS
Time (hours)  Ppy (MW)  Qpv (MVAN)  Pg (MW) Qg (MVAI)
0 0 0 0

0

6 1 -1 0.5 0.1
8 25 -2.5 0.7 0.2
10 3.5 -3 0.9 0.3
12 4 -2.8 1 0.4
14 3 -2.5 0.8 0.2
16 2 -15 0.6 0.1
18 0.5 -0.5 0.3 0.05
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Figure 9. Profiles of power injection for solar PV inverters and BESS and load

4. CONCLUSION

In weak networks with a high penetration of solar PV, the suggested real-time coordinated voltage
regulation control successfully resolves voltage fluctuation problems. Coordinating solar PV inverters, BESS,
and OLTC allows the control strategy to show notable performance gains. Principal numerical findings:
i) Voltage profile improvement: By efficiently mitigating voltage fluctuations, the suggested control
technique guarantees that voltage levels stay within the specified ranges; ii) Reduction of BESS energy cycle:
By reducing BESS energy cycling, the novel bi-directional SOC control technique prolongs battery life. The
plan minimizes OLTC tap operations, which lowers maintenance expenses while preserving voltage stability;
and iii) Economic benefits: By drastically lowering energy processing by BESS, the optimized control
ensures solar PV plant owners can afford it. The method’s practical viability is further confirmed by field
application at Aligarh Muslim University, which shows better voltage regulation and less equipment wear.
Future studies can concentrate on advanced energy storage integration, better voltage sensitivity assessment,
and ideal BESS sizing for improved grid performance.

ACKNOWLEDGMENTS

We would like to express our heartfelt gratitude to Dr. S. Deepa for her invaluable guidance,
insightful suggestions, and continuous encouragement throughout the course of our Ph.D. research. We are
also deeply thankful to Dr. S. Selvi, Head of the Department, Panimalar Engineering College, for her
unwavering support and kind assistance, which have been instrumental in the successful completion of
this work.

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.

Enhancing voltage stability in active distribution networks through solar ... (Lakshmi Dhandapani)



1144 0O ISSN: 2088-8694
Name of Author C M So Va Fo | R D O E Vi Su P Fu
Lakshmi Dhandapani v v v v v v v o v v v v v
Pushpa Sreenivasan v v v v v v v v v v v
Sangeetha Murugan v v v v v v v
Helaria Maria v v o v v v v v
Sudipta Banerjee v 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 declare that they have no known competing financial interests or personal relationships

that could have appeared to influence the work reported in this paper. Authors state no conflict of interest.

DATA AVAILABILITY

The authors confirm that the data supporting the findings of this study are available within the

article and its supplementary materials.

REFERENCES

[1]

[2]

[3]

(4]

[5]
[6]

[71

(8]

[9]

[10]
[11]
[12]
[13]

[14]

[15]

[16]

M. H. Moradi and M. Abedini, “A combination of genetic algorithm and particle swarm optimization for optimal DG location and
sizing in distribution systems,” International Journal of Electrical Power & Energy Systems, vol. 34, no. 1, pp. 66-74, Jan. 2012,
doi: 10.1016/j.ijepes.2011.08.023.

M. A. Mahmud, H. R. Pota, and M. J. Hossain, “Dynamic stability of three-phase grid-connected photovoltaic system using zero
dynamic design approach,” IEEE Journal of Photovoltaics, vol. 2, no. 4, pp. 564-571, Oct. 2012, doi:
10.1109/JPHOTOV.2012.2199331.

M. Farivar, C. R. Clarke, S. H. Low, and K. M. Chandy, “Inverter VAR control for distribution systems with renewables,” in
2011 IEEE International Conference on Smart Grid Communications (SmartGridComm), 2011, pp. 457-462, doi:
10.1109/SmartGridComm.2011.6102366.

S. Selvi, M. S. Veerraju, K. V. Sandeep, B. Konduri, and D. Vetrithangam, “Enhancing short-term PV power forecasting using
deep learning models: a comparative study of DNN and CNN approaches,” SSRG International Journal of Electrical and
Electronics Engineering, vol. 11, no. 8, pp. 7280, Aug. 2024, doi: 10.14445/23488379/1JEEE-V1118P107.

S. Bahramirad, W. Reder, and A. Khodaei, “Reliability-constrained optimal sizing of energy storage system in a microgrid,” IEEE
Transactions on Smart Grid, vol. 3, no. 4, pp. 20562062, Dec. 2012, doi: 10.1109/TSG.2012.2217991.

P. Sreenivasan, L. Dhandapani, S. Natarajan, A. D. Adaikalam, and A. Sivakumar, “Improved load frequency control in dual-area
hybrid renewable power systems utilizing PID controllers optimized by the salp swarm algorithm,” International Journal of
Power Electronics and Drive Systems (IJPEDS), vol. 15, no. 3, pp. 1711-1718, 2024, doi: 10.11591/ijpeds.v15.i3.pp1711-1718.
Y. K. Dwivedi et al., “Climate change and COP26: Are digital technologies and information management part of the problem or
the solution? An editorial reflection and call to action,” International Journal of Information Management, vol. 63, p. 102456,
2022, doi: 10.1016/j.ijinfomgt.2021.102456.

H. A. Khan, M. Zuhaib, and M. Rihan, “Analysis of varying PV penetration level on harmonic content of active distribution
system with a utility scale grid integrated solar farm,” Australian Journal of Electrical and Electronics Engineering, vol. 19, no.
3, pp. 283-293, 2022, doi: 10.1080/1448837X.2022.2025656.

G. Fusco, M. Russo, and M. De Santis, “Decentralized voltage control in active distribution systems: features and open issues,”
Energies, vol. 14, no. 9, pp. 1-31, 2021, doi: 10.3390/en14092563.

V. C. Cunha, F. C. L. Trindade, and B. Venkatesh, “A practical method to assess the potential of energy storage systems to
mitigate voltage sags,” Electric Power Systems Research, vol. 201, p. 107525, 2021, doi: 10.1016/j.epsr.2021.107525.

Y.-K. Wu and K.-T. Tang, “Frequency support by BESS — review and analysis,” Energy Procedia, vol. 156, pp. 187-191, 2019,
doi: 10.1016/j.egypro.2018.11.126.

Q. Xie, X. Shentu, X. Wu, Y. Ding, Y. Hua, and J. Cui, “Coordinated voltage regulation by on-load tap changer operation and
demand response based on voltage ranking search algorithm,” Energies, vol. 12, no. 10, 2019, doi: 10.3390/en12101902.

S.-B. Kim and S.-H. Song, “A hybrid reactive power control method of distributed generation to mitigate voltage rise in low-
voltage grid,” Energies, vol. 13, no. 8, 2020, doi: 10.3390/en13082078.

W. U. K. Tareen et al., “Mitigation of power quality issues due to high penetration of renewable energy sources in electric grid
systems using three-phase APF/STATCOM technologies: a review,” Energies, vol. 11, no. 6, p. 1491, 2018, doi:
10.3390/en11061491.

C. Li, V. R. Disfani, Z. Pecenak, S. Mohajeryami, and J. Kleissl, “Optimal OLTC voltage control scheme to enable high solar
penetrations,” Electric Power Systems Research, vol. 160, pp. 318-326, Jul. 2018, doi: 10.1016/j.epsr.2018.02.016.

N. Golovanov, G. C. Lazaroiu, M. Roscia, and D. Zaninelli, “Power quality assessment in small scale renewable energy sources
supplying distribution systems,” Energies, vol. 6, no. 2, pp. 634-645, 2013, doi: 10.3390/en6020634.

Int J Pow Elec & Dri Syst, Vol. 16, No. 2, June 2025: 1137-1146



Int J Pow Elec & Dri Syst ISSN: 2088-8694 a 1145

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

A. Misbawu, C. Yuepeng, L. Lianyuan, and D. Xiangtian, “Research on harmonic compensation of distribution network with high
permeability access of new energy power generation,” in 2017 International Conference on Industrial Informatics - Computing
Technology, Intelligent Technology, Industrial Information Integration (ICIICII), 2017, pp. 159-163, doi:
10.1109/ICIICI1.2017.69.

G. M. Shafullah and A. M. T. Oo, “Analysis of harmonics with renewable energy integration into the distribution network,” in
2015 IEEE Innovative Smart Grid Technologies - Asia (ISGT ASIA), 2015, pp. 1-6, doi: 10.1109/ISGT-Asia.2015.7387191.

A. K. Dharavatu and S. Naik Ramavathu, “PQ enhancement in grid connected EV charging station using novel GVCR control
algorithm for AUPQC device,” Indonesian Journal of Electrical Engineering and Computer Science, vol. 35, no. 1, pp. 1-13, Jul.
2024, doi: 10.11591/ijeecs.v35.i1.ppl-13.

A. Chidurala, T. K. Saha, N. Mithulananthan, and R. C. Bansal, “Harmonic emissions in grid connected PV systems: A case study
on a large scale rooftop PV site,” in 2014 IEEE PES General Meeting | Conference Exposition, 2014, pp. 1-5, doi:
10.1109/PESGM.2014.6939147.

N. Phannil, C. Jettanasen, and A. Ngaopitakkul, “Power quality analysis of grid connected solar power inverter,” in 2017 IEEE
3rd International Future Energy Electronics Conference and ECCE Asia (IFEEC 2017 - ECCE Asia), 2017, pp. 1508-1513, doi:
10.1109/IFEEC.2017.7992269.

X. Zhao and S. Liu, “A research of harmonics for multiple PV inverters in grid-connected,” in 2012 Asia-Pacific Power and
Energy Engineering Conference, 2012, pp. 1-4, doi: 10.1109/APPEEC.2012.6307197.

J. Xu, Q. Qian, B. Zhang, and S. Xie, “Harmonics and stability analysis of single-phase grid-connected inverters in distributed
power generation systems considering phase-locked loop impact,” IEEE Transactions on Sustainable Energy, vol. 10, no. 3, pp.
1470-1480, 2019, doi: 10.1109/TSTE.2019.2893679.

S. Gonzalez, M. Ropp, A. Fresquez, M. Montoya, and N. Opell, “Multi-PV inverter utility interconnection evaluations,” in 2011
37th IEEE Photovoltaic Specialists Conference, 2011, pp. 003738-003743, doi: 10.1109/PVSC.2011.6185962.

R. K. Varma and M. Salama, “Large-scale photovoltaic solar power integration in transmission and distribution networks,” in
2011 IEEE Power and Energy Society General Meeting, 2011, pp. 1-4, doi: 10.1109/PES.2011.6039860.

BIOGRAPHIES OF AUTHORS

Lakshmi Dhandapani RIEd s presently working as a Professor in the Department of
Electrical and Electronics Engineering, Academy of Maritime Education and Training
(AMET), Chennai, India. She received B.E. (Electrical and Electronics Engineering) from
University of Madras in 1999, M.E. (Power Systems Engineering) from B.S.A. Crescent
Engineering College, Anna University, Chennai in 2006, and the Doctoral degree from Anna
University in March 2018. Having 24 years of teaching experience, she started her teaching
carrier as a lecturer in 1999, promoted as assistant professor, senior assistant professor, and
associate professor. She has guided more than 30 UG students, 15 PG students, and 7
research scholars (2 scholars completed). She has authored 14 book chapters and 7 books,
authored 55 plus scientific papers in SCI and Scopus indexed journals, nearly 60 national
level and international level conference proceedings and has received the Best Paper Award
from INTI University Malaysia and ESN Publications. She organized many national
conferences and faculty development programs. She received fund from various agencies
professional bodies like IET, IEI, and AICTE ATAL for conducting workshops, seminars,
and FDPs. She was a keynote speaker in the World Book of Records (London) longest 150
hours conference, received Senior Educator Award in 10th National Teachers Day Awards
2019 from NFED Association (Coimbatore), and Dr. Radhakrishnan Award from ESN
Publications on 5th September 2020, 2021, 2022, and 2023. She received the best teacher
and researcher award from AMET in 2022, 2023, and 2024. She is a life member in
professional bodies such as IEEE, IEI, IAENG, and InSc and acting as reviewer for reputed
journals. She is a star organizer in IGEN Energathon-2023 and 2024 Marathon, a new world
record on longest conference. Her areas of interest are load frequency control, deregulated
power system, power quality, power system dynamics, renewable energy systems, and
microgrids. She can be contacted at email: lakshmiee@gmail.com.

Pushpa Sreenivasan B4 12 is a Research Scholar in Electrical and Electronics
Engineering Department at the Academy of Maritime Education (AMET) University, Tamil
Nadu, India. She has 18 years of teaching experience. She received her B.E. degree in
Electrical and Electronics Engineering from Madras University in the year 2003, M.E.
degree in Power System Engineering from Anna University, Tamil Nadu, India, in the year
2009, respectively. She is currently an Assistant Professor at Panimalar Engineering College,
Tamil Nadu, India. Her research interests include the field of power system, renewable
energy, electrical machines, control system, and microgrids. She is a life member in
professional bodies like IAENG. She got an organizer award in Green Energy SDG. She can
be contacted at email: puvehava@gmail.com.

Enhancing voltage stability in active distribution networks through solar ... (Lakshmi Dhandapani)


https://orcid.org/0000-0002-8071-805X
https://scholar.google.co.in/citations?user=BDcFLDAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56501803800
https://www.webofscience.com/wos/author/record/O-9387-2018
https://orcid.org/0000-0001-7287-2068
https://scholar.google.com/citations?user=YM-2_g8AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57710774700
https://www.webofscience.com/wos/author/record/KHD-4562-2024

1146

a

ISSN: 2088-8694

Sangeetha Murugan Bl 2 is currently working as an Assistant Professor in the
Department of Computer Science and Engineering at Madanapalle Institute of Technology
and Science, Madanapalle, Andhra Pradesh, India. Her research interests include machine
learning and data mining. She can be contacted at email: ssangee525@gmail.com.

Helaria Maria, MCA, M.Phil., Ph.D. [ 2 s working as Sr. Asst. Professor at
Department of Computer Science at New Horizon College, Kasturinagar, Karnataka. She is a
research scholar at St. Peter’s University, Chennai. She has been in teaching profession for
12 years and has been teaching C, C#, Java, VB.net, microprocessor, data structures, theory
of computation, machine learning, complier, and more. She is passionate about technology,
innovation, and research. She has presented papers in various conferences and has published
research papers in journals. Her area of research is on natural language programming and
artificial intelligence. She can be contacted at email: helariax@gmail.com.

Sudipta Banerjee £J B © is a dedicated educator with 17 years of experience and a
UGC NET qualification in Electronics Engineering. He is currently serving as an Assistant
Professor in the Department of Computer Science and Engineering at the Symbiosis Institute
of Technology, Symbiosis International (Deemed University), Pune, India. Dr. Banerjee
holds an M.Tech. from IIT Kharagpur and a Ph.D. from IIT (ISM) Dhanbad. He has authored
several peer-reviewed journal articles, conference papers, book chapters, books, and patents.
He can be contacted at email: sudiptab.iitism@gmail.com.

Int J Pow Elec & Dri Syst, Vol. 16, No. 2, June 2025: 1137-1146


https://orcid.org/0009-0006-3716-3876
https://scholar.google.com/citations?hl=en&user=4AP93W8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=59005990700&origin=recordpage
https://www.webofscience.com/wos/author/record/JFA-4288-2023
https://orcid.org/0009-0007-4047-2394
https://scholar.google.com/citations?hl=en&user=FlcdP20AAAAJ
https://www.webofscience.com/wos/author/record/IAR-8709-2023
https://orcid.org/0000-0003-0150-6794
https://scholar.google.com/citations?hl=en&authuser=1&user=n_7FaYAAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=59307717500
https://www.webofscience.com/wos/author/record/IZE-1168-2023

