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ABSTRACT: In recent decades, the rapid rise in electricity demand has obligated transmission and 

distribution systems to perform at their maximum capacity. Photovoltaic (PV) system is widely used to 

meet the increased claim for electrical power. The grid connected PV system has emerged with its 

simplicity, reliability and insurability, but it pretence limitations in maintaining power quality and 

steadiness of the power system network. On the other hand due to some restrictions in the construction of 

transmission lines, there is a possibility of generating block in new transmission lines which results in the 

blackout of the system. To avoid such critical conditions researchers originate devices to increase the power 

flow capacity of existing systems, this paper presents a review on Flexible Alternating Current 

Transmission System (FACTS) devices and its applications. FACTS devices minimizes active power 

losses while succeeding reactive power flows to keep the voltages within their respective limits. 

Key Words: PV grid, SCADA, FACTS devices: STATCOM, SVC, TCSC and UPFC. 

1. Introduction 

In recent years PV is applied at fast-tracking rate 

and linked to both transmission and 

distribution/utilizations by means of power 

electronic converters. The nature of these 

resources, oscillation is the common issue. This 

oscillation issue is severe in PV because the power 

obtained from PV has numerous challenging 

difficulties, such as active and reactive power, 

voltage swell, sag, glimmers, harmonics, power 

quality characteristics of switching operation [1]. 

A grid-connected PV system uses series connected 

panels producing DC power converted into AC by 

an inverter and fed to an electrical grid. The main 

objective of grid capacity analysis evaluate the 

grid to ensure safe, reliable, and capable of 

accepting PV systems. In addition, reverse power 

flow (RPF), which cause transformer and line 

overload condition is prompted by high-level PV 

penetrations. The RPF produce high voltages in 

the feeders, and results in limited power factor, 

distribution network losses. Consequently, grid 

integration of PV systems offers several 

challenges which has to be addressed for effective 

and reliable integration into the electricity grid [2]. 

To overcome such limitations of PV grid in early 

period, some of the conventional methods relied 

on mechanical devices and simpler control 

methods to improve power factor and manage 

power flow, the devices like synchronous 

condensers, capacitor banks, and basic 
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(SCADA) systems are applied in power system. 

Synchronous condenser is used to maintain grid 

voltage stability owing to fast reactive power 

regulation. It not only absorbs the under-excitation 

operation of reactive power but also emits over 

excitation of reactive power. It has a smooth two 

way voltage regulation with no additional 

investments. If the system fails or has a heavy 

inductive loads, the bus voltage of the system has 

decreased. The synchronous condenser uses this 

bus voltage and increase the excitation current, 

thereby improving the permanence of the system. 

The synchronous condensers are deployed in weak 

areas to enhance fault current and voltage for 

mitigating inverter-based generation that lack the 

inherent short-circuit capacity. It compensates for 

reduced short-circuit strength increasing the cost 

[3-4]. SCADA system is widely used for remote 

monitoring and control of power generation, 

transmission and distribution. It optimizes power 

flow, maintains desired voltages, improving grid 

efficiency and alerts operators while faults arises 

in power system, thereby enlightening the overall 

performance of power system. It monitors the PV 

system for tracking and analysing performance of 

several scheme mechanisms to guarantee it is 

optimally operating. Some of the SCADA devices 

are sensors, Programmable-Logic Controllers 

(PLCs) and Remote Terminal Units that collects, 

process, transmit data to a central master unit for 

monitoring and controlling through Human-

Machine Interface (HMI). Nevertheless it needs to 

improve the precision of PV utility and it uses 

power meters for continuously monitoring power 

factor. High initial and ongoing cost, complexity, 

data overloaded issues for operators and a high 

reliance on technology which makes the system 

failures very impactful [5]. To compensate those 

drawbacks in existing methods, and to improve 

power factor efficiently and minimizing losses in 

power system FACTS devices are introduced in 

power system. 

FACTS is power electronic-based device used to 

boost power transfer ability for AC system. 

FACTS devices are crucial to improve the 

performance, reliability of modern power grids by 

improving power transfer capability, voltage 

stability. It provides voltage balance, power 

quality enhancement, and harmonic mitigation 

[6].The optimal power flow contests becomes 

progressively composite while allowing for the 

nature in an electrical grid. The power system 

issues are subjected to some restrictions, largely 

restricting somatic limitations forced on the 

system’s hardware and operational parameters. 

Furthermore, the application exposes the overview 

of FACTS devices which has a substantial effect 

on optimal power flow solutions whenever the 

system enlarges to unite it. Additionally to attain 

cost-effective power supply determinations, novel 

optimal methods used to improve power by 

integrating renewable energy resources and 

defining the optimal position and dimension of 

FACTS devices [7]. Furthermore based on the 

construction of power system. FACTS 

technologies incorporate a wide array of devices, 

like Static Var Compensator (SVC), Static 

Synchronous Compensator (STATCOM), Static 

Synchronous Series Compensator (SSSC), 

Thyristor Controlled Series Capacitor (TCSC), 

Unified Power Flow Controller (UPFC) each 

adapted to address the specific challenges in 

reactive power recompense, voltage support, and 

real power flow control. 

Therefore, the focus of this paper is to analyse and 

deliberate about FACTS devices in PV grids:  

1. FACTS devices and control systems in 

electrical power system, challenges in power 

quality and voltage regulation. 

2. Benefits and limitations of each type of 

FACTS devices. 

3. Power quality enhancement in electrical 

networks. 
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The paper is prearranged as follows. In Section II- 

FACTS devices are briefly described.  

In Section III- Modelling of FACTS, Section IV 

benefits of FACTS devices. Section V- 

Comparative analysis. Finally, section VI 

discusses conclusion. 

2. Comprehensive review analysis of FACTS 

devices 

The FACTS devices are developed for attaining 

steady power flow in power system. The power 

flow basically obeys Kirchoff’s law. The active 

and reactive power transferred through power 

lines among the buses is given by the following 

equation; 

 𝑃12 =
𝑉1𝑉2

𝑋12
𝑠𝑖𝑛 𝜃12  (1) 

 𝑄12 =
1

𝑋12
(𝑉1

2 − 𝑉1𝑉2 cos 𝜃12) (2) 

Where 𝑉1, 𝑉2 is the voltage, at terminal 1 and 2, 

𝑋12 is the line reactance, 𝜃12 is the angle among 

bus voltages. The control of 𝑋12 modifies the 

active and reactive power flow. 

Types of FACTS 

SVC is a first generation of FACTS which is a 

shunt device used to regulate voltage and stabilize 

electrical power system. For a long distance power 

transmission, it is applied in the lines to sustain a 

constant voltage which ensures balancing of grid 

reactive power. It decreasing voltage flicker 

produced by heavy loads, increase power 

transmission capacity, transmission losses, and 

prevent from load losses during overvoltage. 

However the initial cost is high, the conductors are 

big in size to handle very high currents associated 

with lower voltage and a major drawback is the 

induction of harmonic current produced in the 

system [8]. STATCOM is the second generation 

of FACTS using shunt device which is used to 

regulate voltage, increase the grid stability, 

regulate reactive power flow. It functions like a 

variable reactive power source controlled by 

power electronic converters to improve power 

factor and voltage stabilization. STATCOM has a 

parallel features to PV system linked to the grid. 

To discover the possibility of application of 

STATCOM in PV system by increasing power 

system solidity, the device is essential to examine 

synchronverter as a PV-STATCOM. The power 

factor correction method is triggered to improve 

the system capacity. This devices faces some 

drawbacks of high transmission losses, need to 

improve power quality. SSSC controls power flow 

in transmission lines by injecting a controllable 

quadrature-phase voltage with the line. It enhances 

the stability of power system or damping power 

oscillation that occurs after fault or sudden load 

changes. Nevertheless it has potential power 

losses, high component cost [9-10]. TCSC device 

is used to resist the power flow by capacitive 

reactance in electrical power grids. TCSC 

technology is a robust and reasonably priced series 

FACTs device through unique performance which 

is, dependable on power flow regulation of power 

lines. It provides series compensating 

characteristics, is one of the most affordable 

approaches to increase the transmission network’s 

real electrical carrying capacity. Lots of equality 

and inequalities limitations relating to both 

dependent and independent variables are satisfied 

in order to address the TCSC allocation problems 

includes maintaining balance between active and 

reactive power while minimizing network losses 

[11].  

To address such limitations among all the FACTS 

devices which is described above are overcome by 

UPFC device.  

3. Modelling of FACTS devices 

3.1 TCSC 

TCSC is a FACTS device used for enhancing 

power flow capability and facilitate the transfer of 

inertia and non-inertia supporting regions by 

connecting the tie-line between two regions [12]. 

TCSC operation in two modes which is capacitive 

and inductive. These modes enables the device to 
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either increase or decrease the reactance of 

transmission lines. It improves the power flow, 

enhances the system stability. The capacitive 

mode enhances the power supply while inductive 

mode restrict it. The structure of TCSC is shown 

in Figure 1.  

 

Figure 1(a): TCSC structure-circuit model 

 

Figure 1(b): TCSC tie-line diagram 

TCSC compensator works as a controllable 

capacitor for the purpose of controlling the 

reactance of transmission lines. Accordingly the 

power flow increment is illustrated in a first order 

model with time constant. 

   𝑇𝑇𝐶𝑆𝐶
𝑑(∆𝑃𝑇𝐶𝑆𝐶)

𝑑𝑡
= ∆𝑥𝑇𝐶𝑆𝐶(𝑠) − ∆𝑃𝑇𝐶𝑆𝐶(𝑠)     (3)             

The time constant of TCSC unit is T_TCSC, 

where ∆𝑃𝑇𝐶𝑆𝐶  is the real power flow, and 

∆𝑥𝑇𝐶𝑆𝐶is the control signal for TCSC which is 

produced by frequency deviation.             

3.2 SSSC  

SSSC controls power flow in transmission lines by 

injecting a controllable quadrature-phase voltage 

with the line in series. It increases or decreases 

power flow and stabilize the system. When 

attached to a capacitor SSSC absorbs or generate 

reactive power to the system. It operates as a series 

compensator without external energy source 

whose output is controlled within the quadrature 

line. From [13].  The single line diagram for SSSC 

is shown in Figure 2. 

 

Figure 2: SSSC-single-line diagram 

The total power flows in the transmission lines 

considering SSSC is given by, 

          𝑃𝑘𝑚 = (1 + 𝜀)
𝑉𝑘𝑉𝑚

𝑥𝑘𝑚
𝑠𝑖𝑛(𝜃𝑘 − 𝜃𝑚)      (4) 

𝑄𝑘𝑚 = (1 + 𝜀)
𝑉𝑘

𝑥𝑘𝑚
[𝑉𝑘 − 𝑉𝑚 𝑐𝑜𝑠(𝜃𝑘 − 𝜃𝑚)]    (5) 

                               𝑃𝑚𝑘 = −𝑃𝑘𝑚       (6) 

𝑄𝑚𝑘 = (1 + 𝜀)
𝑉𝑚

𝑥𝑘𝑚
[𝑉𝑚 − 𝑉𝑘 𝑐𝑜𝑠(𝜃𝑘 − 𝜃𝑚)] 

                             (7) 

 𝜀 =
𝑉𝑠

√𝑉𝑘
2+𝑉𝑚

2−2𝑉𝑘𝑉𝑚 𝑐𝑜𝑠 𝜃𝑘𝑚

  (8) 

The equivalent reactance value of the line gets 

decreases, in this case the power flowing in 

transmission line will increase. Equation (3) and 

(4) gives the power flow in transmission line. 

3.3 UPFC 

UPFC is the third generation of FACTS devices 

which is a most comprehensive device in power 

system, with combination of series and shunt side 

which independently controls real and reactive 

power flow in transmission lines by inserting a 

controlled voltage in power lines. The series 

converter is applied to regulate power flow in the 

transmission line while the shunt converter control 

voltage at UPFC terminal and DC link capacitor 

voltage. The most sensitive bus-bars is determined 

for the optimal location of UPFC which produces 

increase in the voltage stability. UPFC is chosen 

for its ability to adjust power flow in transmission 

line, progress the system performance. In most 

cases UPFC architecture depends on Pulse Width 

Modulation (PWM) fixed in series with a tie line. 

The block diagram interconnected power grid with 

UPFC is shown in Figure 3. 
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Figure 3: UPFC combination of dual-area linked 

power system 

The shunt converter provides the real direction of 

current flowing through shunt division is a true 

equilibrium power which is required for the series 

converter. The Mathematical Representation of 

UPFC is expressed as: 

 The formula used when calculating the 

composite power at receiving station is derived in 

equation (7). This formula is determined from 

Figure1, for calculating magnitude of series 

voltage is given in equation (8). 

𝑃𝑟𝑒𝑎𝑙 − 𝑗𝑄𝑟𝑒𝑎𝑐𝑡𝑖𝑣𝑒 − 𝑉⃗ 𝑟
∗
𝐼𝑙𝑖𝑛𝑒 = 𝑉⃗ 𝑟

∗
{
(𝑉⃗⃗ 𝑠+𝑉⃗⃗ 𝑠𝑒−𝑉⃗⃗ 𝑟)

𝑗(𝑋)
} 

     (9) 

                       𝑉⃗ 𝑠𝑒 = |𝑉𝑠𝑒|∠(𝛾𝑠 − 𝜗𝑠𝑒)   (10) 

The power component is determined by using the 

equation (9) calculated using equation (3) 

𝑃𝑟𝑒𝑎𝑙 =
|𝑉𝑠||𝑉𝑟|

(𝑋)
sin(𝛾) +

|𝑉𝑠||𝑉𝑠𝑒|

(𝑋)
sin(𝛾 − 𝜗𝑠𝑒)  

  = 𝑃𝑜(𝛾) + 𝑃𝑠𝑒(𝛾, 𝜗𝑠𝑒)  (11) 

The magnitude of ratio in voltage is represented 

by  𝑉𝑠𝑒/𝑉𝑠ℎ , where 𝑉𝑆/𝑉𝑅 is sending and receiving 

end voltage, 𝛾𝑠𝑒,𝛾𝑠ℎ, indicates the phase angle and 

𝑋 indicates the line inductance. From equation (9) 

it is noted that the voltage 𝑉𝑠𝑒 is zero then the true 

power implies on the system [14].  

3.4 Power quality issues 

Power quality issues including transient, voltage 

sag, swell, over and under voltage, harmonics, 

flickers. FACTS plays a vital part in overcoming 

power quality issues by enhancing the power 

quality. It recompenses harmonic distortions by 

inserting counter active currents and thus defusing 

the possessions of adverse harmonics [15]. 

FACTS devices emphasizes technological 

progressions in power electronics and point-out 

current assurance to improve power system 

efficiency and reliability via advanced harmonic 

destruction approaches. 

4. Benefits of Facts Devices 

The welfares of FACTS devices are described 

below [16]: 

 Reliability of transmission lines increase 

rapidly. 

 Improved dynamic stability of the system. 

 It minimizes short circuit problems and faulty 

instant switches in the lines. 

 It prevents blackouts, cascading outages and 

swings in power system and Power quality is 

highly improved.  

 It accomplishes power flow control and 

refining transient stability. 

 Mitigate the faults effects and more safe by 

reducing the number of line trips. 

5. Comparative analysis  

Table 1: Comparison of FACTS devices  

Sl.No 
Author/Year of 

publication 
Methodology Advantages Limitations 

1. 
Bikash Kumar Saw 

et al (2025) [17] 

This study introduces a techno-

enviro-economic analysis of 

modernized practical DN with 

the impacts of Solar-integrated 

DSTATCOM-FACTS devices 

It has the benefits including 

voltage stability with reduced 

power losses. 

It faces limitations 

confined to a technical 

factors as Total harmonic 

distortion (THD) and less 

power factor. 
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2. 
Noor Zanib et al 

(2022) [18] 

This paper offers a detailed 

presentation analysis of a 

distributed generation system 

that assimilates solar PV 

system using UPQC. 

This method improves THD, 

load voltage and current with 

low cost of components. 

It has limited power 

factor, power produced 

from PV is insufficient, 

low convergence. 

3. 
Kai Hu et al (2024) 

[19] 

The paper presents the 

STATCOM for enhancing 

power quality using one cycle 

controller. 

This method has robustness, 

simplicity and flexibility 

High THD value, 

increased power losses. 

Table 1. Shows the comparative analysis of 

FACTS devices using various methods. 

Comparing other FACTS devices, UPFC is the 

most versatile device providing superior control 

over power flow. 

 

Figure 4: THD comparison 

Figure 4 shows the comparative analysis of 

FACTS devices. Comparing FACTS devices, 

UPQC [20] shows THD level of 2.06% and D-

STATCOM [21] shows the THD level of 3% 

respectively where UPQC has the lower THD 

value which is more accurate for controlling 

power quality issues in power system.  

Table 2: Power factor comparison 

FACTS devices Power Factor 

UPQC[20] 0.78 

DSTATCOM[21] 0.967 

Table 2 represents the power factor comparison 

between FACTS devices. Here UPQC [20] has the 

power factor of 0.78 and D-STATCOM [21] has 

0.967 value of power factor respectively. 

6. Conclusion 

This review explains the dynamic role of FACTS 

devices for power quality enhancement and 

firmness in power grids with combined PV 

sources. FACTS devices including SVC, TCSC, 

STATCOM, SSSC, are studied and it effectively 

address power quality issues in PV grid. The 

research highlights the enrolment of FACTS 

devices in voltage regulation, power factor 

correction, and power quality enhancement, which 

is important for unified combination of renewable 

energies. This paper similarly deliberates the 

progressions in FACTS technology, which 

includes the acceptance of innovative power 

electronics, inventive control strategies, and 

harmonic distortion, additional growth in 

performance and efficiency in upcoming 

difficulties of power systems. 

 Reference 

1. Luis A. Paredes; Marcelo G. Molina; Benjamín R. 

Serrano, Year: 2023, “Enhancing dynamic voltage 

stability in resilient microgrids using FACTS devices”, 

IEEE Access¸ Vol: 11, pp. 66150-66176. 

2. Issah B. Majeed; Nnamdi I. Nwulu, Year: 2024, 

“Novel Technical Planning Tool for Hosting Capacity 

with Optimization Techniques for Solar PV-Grid 

Integration”, in IEEE Access, Vol: 12, pp. 151415-

151431. 

3. Lin Wang; Honghua Wang, Year: 2025, “Study on 

the Optimization for Reactive Power Regulation of 

Synchronous Condenser Based on Single Neuron 

Adaptive PID”, Chinese Journal of Electrical 

Engineering, Vol: 11, No: 1, pp.  184-193.ical 

Engineering. 

4. Shereefdeen Oladapo Sanni; Olatunji Obalowu 

Mohammed; Suprava Chakraborty; Ayodele Isqeel 



A Survey of Flexible AC Transmission System (FACTS) Devices Applied to Photovoltaic Grid Systems for Improved 

Stability, 2025 

Page | 39  

Abdullateef; Abdulrahaman Okino Otuoze; Olumoroti 

Ikotun; Ephraim Bonah Agyekum, Year: 2025, “On 

the Choice of System Strength Metrics for the 

Allocation and Sizing of Synchronous Condensers in 

Power Grids”, IEEE Access. 

5. Sergio Ferlito; Salvatore Ippolito, Celestino 

Santagata; Paolo Schiattarella; Girolamo Di Francia, 

Year: 2024, “A study on an IoT-based SCADA system 

for photovoltaic utility plants”, Electronics, Vol: 13, 

No: 11, pp. 2065. 

6. Foad H. Gandoman; Abdollah Ahmadi; Adel M. 

Sharaf; Pierluigi Siano; Josep Pou; Branislav Hredzak; 

Vassilios G. Agelidis, Year: 2018, “Review of FACTS 

technologies and applications for power quality in 

smart grids with renewable energy systems”, 

Renewable and sustainable energy reviews, Vol: 82, 

pp. 502-514. 

7. Amal Amin Mohamed; Salah Kamel; Mohamed H. 

Hassan; José Luis Domínguez-García, Year: 2024, 

“Optimal Power Flow Incorporating Renewable 

Energy Sources and FACTS Devices: A Chaos Game 

Optimization Approach”, in IEEE Access, Vol: 12, pp. 

23338-23362.  

8. Yanchu Li; Qingqing Ding; Shufang Li; Stanimir 

Valtchev, Year: 2021, “Optimal controller design for 

non-affine nonlinear power systems with static var 

compensators for hybrid UAVs”, Tsinghua Science 

and Technology, Vol: 27, No: 1, pp. 196-206. 

9. Ajinkya J. Sonawane; Amod C. Umarikar, Year: 

2023, “Voltage and Reactive Power Regulation with 

Synchronverter-Based Control of PV-STATCOM”, in 

IEEE Access, Vol: 11, pp. 52129-52140 

10. Te Ma; Sili Wang; Shuhui Yang; Hamdolah Aliev, 

Year: 2024, “Enhanced voltage drop compensation in 

wind-driven microgrids using a hybrid dual-vector 

controller and SSSC”, IEEE Access. 

11. Ali S Aljumah; Mohammed H. Alqahtani; 

Abdullah M. Shaheen; Abdallah M Elsayed, Year: 

2024, “Enhancing Power System Performance via 

TCSC Technology Allocation With Enhanced 

Gradient-Based Optimization Algorithm”, in IEEE 

Access, Vol: 12, pp. 97806-97832,  

12. Thongchart Kerdphol, Year: 2025, “Designing 

Supplementary Controller with Thyristor-Controlled 

Series Capacitor for Enhancing Inertia-Sharing 

Capability”, IEEE Open Access Journal of Power and 

Energy. 

13. Konstantinos F. Krommydas; Christos-Spyridon G. 

Karavas; Konstantinos A. Plakas; Edward Hanlon; 

Efthimia Chassioti; Ioannis Moraitis, Year: 2025, 

“Utilizing Novel Modular Static Synchronous Series 

Compensators for Increased RES Integration and 

Cross-Border Power Flows”, IEEE Open Access 

Journal of Power and Energy. 

14. Yazeed Yasin Ghadi; Nabeel Mohammed Neamah; 

Ahmed A. Hossam-Eldin; Mohammed Alqarni; 

Kareem M. AboRa, Year: 2023, “State-of-the-Art 

Frequency Control Strategy Based on an Optimal 

Fuzzy PI-FOPDFλ for SMES and UPFC Integrated 

Smart Grids Using Zebra Optimization Algorithm”, in 

IEEE Access, Vol: 11, pp. 122893-122910. 

15. Danlin Cai; Wenwen Tan; Feiyang Chen; Xinchi 

Lou; Jianbin Xiahou; Daxin Zhu; Detian Huang, Year: 

2024, “TCSR: Lightweight Transformer and CNN 

Interaction Network for Image Super-Resolution”, in 

IEEE Access Vol: 12, pp.174782-174795. 

16. Al-Flaiyeh; Maha Abdulrhman; Nagham Hikmat 

Aziz; Saraa Ismaeel Khalel, Year: 2023, “Controlling 

the effectiveness of STATCOM using ANFIS based on 

PI controller”, Bulletin of Electrical Engineering and 

Informatics, Vol: 12, No: 5, pp. 2595-2604. 

17. Bikash Kumar Saw; Aashish Kumar Bohre, Year: 

2025, “Sustainable Deployment of EV Charging 



A Survey of Flexible AC Transmission System (FACTS) Devices Applied to Photovoltaic Grid Systems for Improved 

Stability, 2025 

Page | 40 

Stations in Distribution Network Supported With 

Hybrid Solar-DG Integrated DSTACOM”, in IEEE 

Transactions on Industry Applications, Vol: 61, No: 5, 

pp. 7750-7765. 

18. Noor Zanib; Munira Batool; Saleem Riaz; Fawad 

Nawaz, Year: 2022, “Performance Analysis of 

Renewable Energy Based Distributed Generation 

System Using ANN Tuned UPQC”, in IEEE Access, 

Vol: 10, pp. 110034-110049. 

19. Saeed Hasanzadeh; Hossein Shojaeian; 

Mohammad Mahdi Mohsenzadeh; Ehsan Heydarian-

Forushani; Hassan Haes Alhelou; Pierluigi Siano, 

Year: 2022, “Power Quality Enhancement of the 

Distribution Network by Multilevel STATCOM-

Compensated Based on Improved One-Cycle 

Controller”, in IEEE Access, Vol: 10, pp. 50578-

50588. 

20. , Koganti Srilakshmi; Nakka Srinivas; Praveen 

Kumar Balachandran; Jonnala Ganesh Prasad Reddy; 

Sravanthy Gaddameedhi; Nagaraju Valluri; Shitharth 

Selvarajan, Year: 2022,  “Design of soccer league 

optimization based hybrid controller for solar-battery 

integrated UPQC”, IEEE Access, Vol: 10, pp. 107116-

107136. 

21. Ballestín-Fuertes; Javier; José F. Sanz-Osorio; 

Jesús Muñoz-Cruzado-Alba; Erika Laporta Puyal; 

Javier Leiva; Jacob Rodriguez Rivero, Year: 2022, 

“Four-Legs D-STATCOM for Current Balancing in 

Low-Voltage Distribution Grids”, in IEEE Access, 

Vol. 10, pp. 779-788. 

22. Kavin, K. S; P. Subha Karuvelam, Year: 2023, 

“PV-based grid interactive PMBLDC electric vehicle 

with high gain interleaved DC-DC SEPIC Converter”, 

IETE Journal of Research, Vol: 69, No: 7, pp. 4791-

4805. 

23. A. T. R. Krishna Priya; R. Anuja; R. Sahila Devi; 

I. Sivaprasad Manivannan; N. C. Ramya,  Year: 2023, 

“A Comprehensive Investigation on Cyclone 

Prediction Using Deep Learning Technique”, 2023 

International Conference on Circuit Power and 

Computing Technologies (ICCPCT), Kollam, India, 

pp. 319-324. 

24. TC Bessy; V Sarojini, Chadlia El Manna, Marwah 

Bakri, Sasi Florence S, MR Bindhu, Year: 2022, 

“Optical, Structural, Morphological, Antibacterial, and 

Photodegradation Characteristics of Ba x Mg0. 8− x 

Fe2O4 (x= 0.2, 0.4, and 0.6) Nanocrystalline Powders 

Synthesized by Combustion Method”, physica status 

solidi (a), Vol: 219, No: 24, pp. 2200366.  

25. P. Leema Rose; V. Sarojini; G. D. Biji, Year: 2024, 

“Antibacterial and anticancer activity of green 

synthesised silver nanoparticles using polysaccharides 

extracted from the marine alga Portieria hornemannii”, 

Journal of Applied & Natural Science, Vol: 16, No: 1. 


