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Abstract 

Power electronic systems must be advanced rapidly to integrate renewable energy at large scales since solar and wind 

power possess high levels of variability and intermittency. Scientists in this study developed new converter designs 

together with intelligent controls that improve renewable energy sources (RES) entry into contemporary power 

distribution systems. The designed project used structured procedures which incorporated design steps and simulation 

methods and evaluation protocols executed through MATLAB/Simulink and PSIM testing framework for dynamic 

system assessment. Power conversion efficiency reached 96.8% as the proposed system surpassed conventional 

configurations which operated at 92.3%. The system operated with total harmonic distortion (THD) below 3% which 

meets IEEE standards while ensuring the prevention of power quality problems. The system demonstrated improved 

voltage regulation characteristics and enhanced transient reaction as it operated between variable load and irradiance 

conditions while showing a 22% increase in mean time between failures (MTBF) despite being more resilient to faults. 

Predictive control combined with machine learning algorithms strengthened the system's ability to detect faults in real-

time for adaptive energy management operations. The research outlines the forward-looking capability of smart power 

electronics to develop resilient adaptable renewable energy systems which are suitable for future smart grid 

implementations. 
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INTRODUCTION 

Global power systems have experienced fundamental 

growth due to rising renewable energy source (RES) 

incorporation for sustainable energy research. 

However, the inherent variability and intermittency of 

RES—particularly solar and wind—pose considerable 

challenges to grid stability, power quality, and overall 

system efficiency. The adoption of power electronics 

serves as an essential means to handle these problems 

through its three main capabilities of advanced energy 

conversion and grid synchronization and dynamic 

energy management [1]. Power electronic system 

advancement stands vital because it improves electrical 

grid reliability alongside enhancement of control 

mechanisms and robust operating capabilities along 

with optimized utilization of renewable resources. 

Power electronics research has led to the creation of 

novel converter topologies and intelligent control 

algorithms and smart inverters which enhance the 

control of power flow and stabilize electricity grids. 

The new technologies enable better distribution system 

management through optimized power distribution that 

reduces energy losses [2]. Various control mechanisms 

have been developed together with adaptive 

compensation methods for reducing grid stability 

issues and emphasizing voltage variations caused by 

intermittent RES systems [3].  
 

By integrating artificial intelligence (AI) techniques 

with machine learning (ML) applications into power 

electronic systems the operational efficiency increases 

for predictive maintenance alongside fault detection 

and system optimization functions [4]. 

Power distribution networks require stable operation 

for successful integration of RES into power systems. 

Renewable energy output requires planned scheduling 

systems because its limited predictability. Two-stage 

stochastic programming with real-time energy 

management strategies have become active research 

fields to optimize the operation of distributed energy 

resources in active distribution networks [5]. The 

Archimedes optimization algorithm together with 

computational optimization methods has been used to 

establish optimal DG placement and energy dispatch 

which leads to better system performance [6]. 

In this context, the objectives of this study are twofold: 

• The team aims to create new power electronic 

designs combined with control algorithms which boost 

renewable energy connections to present power 

systems. 

• Theoretical analysis and simulation of emerging 

technologies will be used to evaluate their performance 

and efficiency which proves their superiority over 

traditional systems. 
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The foundation of joining renewable energy to the grid 

exists through power electronic converters. New 

inverter technologies combined with high-frequency 

transformers lead to higher power conversion 

efficiency at the same time they improve system 

reliability. Next-generation energy systems as well as 

smart grids require adaptive power electronic 

architectures because their development remains 

essential to manage dynamic system demands. Energy 

storage systems play a vital role in enhancing power 

electronic solutions by providing effective buffering 

for the variable output of RES [7]. 

The increasing use of modern power electronic devices 

causes electromagnetic interference (EMI) from high-

frequency switching that harm communication systems 

while disrupting grid operations. EMI mitigation 

techniques have become essential for advanced 

converter designs because they ensure operational 

stability according to research presented in [8]. The 

combination of wind turbines and fuel cells in hybrid 

energy systems proves to be a promising solution 

which enhances both grid resilience and sustained 

energy supply [9]. 

The study investigates modern power electronic 

solutions that enable satisfactory renewable energy 

integration through efficient methods. This research 

uses the analysis of top converter designs and 

intelligent management strategies evaluated through 

simulation studies to develop resilient energy 

frameworks for renewable power systems in the future. 

 

LITERATURE REVIEW 

Power systems that integrate renewable energy receive 

increasing focus because power electronics require 

new developments to guarantee stability along with 

efficiency and adaptability. Recent scientific research 

has analyzed the different features of power electronic 

solutions used in renewable energy systems starting 

from converter designs and extending to control 

approaches and reliability upgrades. This part analyzes 

methods and findings published in literature while 

discussing modern trends alongside the research gaps 

explored in this examination. 

Power electronics research has centered on enhancing 

system conversion methods for integrating renewable 

energy sources through developments that increase 

power performance and reliability and scalability 

capabilities. The development of step-up DC–DC 

converters stands as one of the main power electronics 

trends because they provide essential voltage boosting 

functions for photovoltaic (PV) and wind energy 

systems. Forouzesh et al. [10] performed an extensive 

review of voltage-boosting solutions and control 

techniques which let them define core design strategies 

for boosting performance and power density numbers. 

Research data confirmed that non-isolated and soft-

switching methods provide essential solutions to 

decrease power losses while improving system 

performance. Buck-boost converter control strategies 

continue to evolve in order to maintain power stability 

during input condition changes. The research by 

Almasi et al. [11] presented a bump-less two-level T–S 

fuzzy PI control system for non-inverting buck-boost 

converters which showed successful results in reducing 

voltage ripples and enhancing transient response. The 

new advancements succeed in improving power 

stability for microgrids because they enable renewable 

energy integration capabilities. The research field of 

power semiconductor device thermal management has 

become essential due to its critical importance. Ma et 

al. described a frequency-domain thermal modeling 

technique for power converter semiconductor device 

thermal behavior analysis in [12]. The research 

demonstrated that renewable energy systems require 

advanced cooling methods and reliability tests to avoid 

thermal damage of power electronic components. 

Multiple investigations have analyzed the efficiency of 

different converter topologies in renewable energy 

management systems. The research by Chub et al. [13] 

analyzed galvanically isolated impedance-source DC–

DC converters because they offer higher power density 

with reduced losses. Such converters demonstrate 

exceptional performance in distributed generation 

systems but engineers face obstacles when deploying 

them because of their complex control systems. The 

optimization of grid integration requires proper control 

techniques for voltage-source and current-source 

converters. The authors Wang et al. [14] created a 

virtual impedance-based control system that boosts the 

performance of grid-connected inverters. Researchers 

proved through their findings that virtual impedance 

technology effectively stabilizes grids by reducing both 

voltage fluctuations and reactive power discrepancies. 

The implementation requires thorough parameter 

adjustment that restricts its operational range when 

grid conditions change. Research has thoroughly 

explored the development of impedance-source 

networks to convert power. Siwakoti et al. [15] 

analyzed different impedance-source networks because 

they deliver high voltage gain through minimal 

components. The researchers defined important 

topological breakthroughs in their work while practical 

deployments encounter difficulties with component 

scaling and efficiency enhancement. PV inverters 

require special attention regarding reliability issues. 

Sintamarean et al. [16] developed an innovative design 

approach for future grid-connected PV inverters by 

creating a tool that considers reliability aspects and 

failure prevention methods. Maila et al (2013) 

demonstrated that implementing both upgraded 

materials and prediction models produces essential 

improvements to power electronic converter operation 

durability. Ellabban et al. [17] produced an extensive 

review about renewable energy resources that analyzed 

their present situation alongside their prospective 

developments and their enabling technological 

components. power electronics plays an essential role 

in enabling sustainable energy solutions according to 

their thorough evaluation of field challenges and 

opportunities. Wang et al. [18] investigated how power 

electronics systems transition toward physics-of-failure 

methodology as their reliability driver. The researchers 

highlight the requirement to understand failure 

mechanisms to enhance power electronic system 

design and reliability because this knowledge enables 

sustainable renewable energy source integration. 

Meneses et al. [19] performed an assessment of step-up 

transformerless topologies that could be used in 
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photovoltaic AC-module applications. Their 

investigation demonstrates the operational excellence 

and design applicability of different topologies which 

enables better PV system development. 

Several fundamental weaknesses continue to persist 

throughout the field of renewable energy integration by 

means of power electronics devices. Research on 

power converters presents divergent approaches 

because most studies examine efficiency improvement 

or grid stability independently. Researchers have 

conducted minimal research about integrated 

performance solutions that unite efficiency with 

reliability and fault tolerance factors. The research fills 

this knowledge gap by developing a novel power 

electronic design which optimizes different operational 

factors at the same time. Thermal control alongside 

long-term equipment dependability functions as 

significant limitations throughout power electronic 

systems. The field of practical real-time monitoring 

and predictive maintenance solutions for power 

electronic systems remains underdeveloped according 

to research done so far on thermal modeling [12] and 

reliability assessment [16]. The presented work 

advances these findings through dynamic control 

functionality which pursues electricity conversion 

efficiency excellence as well as semiconductor device 

heatULATION mitigation. The present research lacks 

integration between artificial intelligence (AI) and 

machine learning (ML) systems for predictive control 

and fault detection capabilities. Recent works have 

investigated control optimization methods [11] and 

virtual impedance techniques for grid stability 

improvements [14] yet there remains limited research 

about artificial intelligence in power electronic 

decision-making. The study helps connect this 

knowledge gap through its introduction of AI-driven 

optimization tools for power electronic converters 

which improve fault identification together with 

adaptive performance capabilities. Current scientific 

investigations mainly centered their research on 

individual component enhancements without exploring 

complete system optimization methods. Ellabban et al. 

[17] analyzed renewable energy systems while noting 

their insufficient integration of energy components. 

 

METHODOLOGY 

This part describes the research framework which 

designs and analyzes power electronic topologies and 

control strategies to enhance renewable energy sources 

integration with existing power grids. The research 

process includes structured steps starting from research 

design to data collection and using techniques and 

tools while utilizing software for mathematical system 

performance evaluation. The systematic methodology 

enables complete evaluation of proposed solutions 

under different operational conditions. 

 

1. Research Design 

The research implements a systematic four-phase 

development process to evaluate and develop power 

electronic systems for renewable energy system 

integration. The stages include: 

 

Literature Review: The first step emphasized 

studying existing research about power electronics 

with emphasis on converter topologies and control 

strategies, and energy management methods designed 

for renewable energy systems. A thorough evaluation 

was performed to locate weaknesses in RES 

integration regarding efficiency and reliability, and 

stability. 

Design and Development: The review of literature led 

to the conceptualization of new power electronic 

converter topologies along with control strategies. 

Conventional designs focused on improving three key 

aspects, which included electricity conversion 

efficiency and power factor correction alongside 

maintaining grid stability during RES integration 

particularly solar and wind power systems. 

Simulation and Modeling: The simulation software 

evaluated the performance of the developed topologies 

according to industry standards. The proposed designs 

were tested through multiple operating simulations 

which included varying renewable energy production 

and grid faults and power disturbances. 

Analysis and Evaluation: The simulation data 

analysis focused on evaluating four performance 

indicators which included total harmonic distortion 

(THD), power conversion efficiency and voltage 

regulation and transient response. The research results 

were evaluated against standard power electronic 

solutions for measuring enhancement levels. 

The flowchart in Figure 1 illustrates the overall 

research design workflow. 

 

 
Figure 1: Research Design Workflow 

 

2. Data Collection 

The data collection phase centered on obtaining 

necessary parameters and characteristics for modeling 

and simulation purposes. The main data sources 

consisted of: 

• Renewable Energy Source Data: Worldwide solar 

irradiance data and real-time wind speed measurements 

along with environmental conditions that alter energy 

output came from genuine datasets through established 

weather monitoring systems. 
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• Power Electronic Component Specifications: The 

modeling process relied on technical datasheets from 

essential components such as inverters, DC-DC 

converters, transformers and semiconductor devices for 

precision modeling. 

• Grid Parameters: The simulations received input 

from grid configurations together with load profiles 

and fault conditions and voltage stability requirements. 

The gathered data enabled researchers to develop 

models which accurately represented actual conditions 

of renewable energy integration systems. 

 

3. Techniques and Tools 

The proposed power electronic systems received 

evaluation through both analytical techniques and 

simulation tools during design and development stages. 

• Modeling and Simulation: 

PSIM: The tool serves to simulate power electronic 

circuits for determining converter efficiency alongside 

dynamic response analysis. 

MATLAB/Simulink: The software tool served system-

level modeling functions for MPPT control algorithms 

and grid synchronization and fault tolerance analysis. 

• Control Strategy Implementation: 

Maximum Power Point Tracking (MPPT): The 

software tool served system-level modeling functions 

for MPPT control algorithms and grid synchronization 

and fault tolerance analysis. 

Grid Synchronization: The integration of renewable 

energy into the grid required new techniques for 

stability regulation of phase and frequency. 

• Performance Metrics Evaluation: 

Efficiency Analysis: Performance analysis of power 

conversion occurred under various load points. 

Total Harmonic Distortion (THD) Assessment: The 

system checked harmonic distortions for power quality 

compliance tests. 

Stability Analysis: Testing system resilience occurred 

under different operational settings. 

The relationship between these techniques appears in 

Figure 2 through a structured workflow. 

 

 
Figure 2: Techniques and Tools Workflow 

 

4. Software Utilized 

The accuracy of modeling and validation required two 

established simulation tools from the industry: 

PSIM (Power Simulation Software): The software 

served to analyze converter circuits and evaluate 

dynamic characteristics and voltage fluctuations as 

well as transient responses. 

MATLAB/Simulink: The platform serves three 

purposes: control strategy development and grid 

synchronization analysis and machine learning 

optimization implementation. 

A complete evaluation of proposed power electronic 

solutions occurred through the integration of these 

software tools. 

 

5. Mathematical Modeling 

The methodology incorporated mathematical models 

for performing quantitative system performance 

evaluation. 

 

 

 

 

Power Conversion Efficiency 

The proposed topologies depend on efficiency as their 

main determining factor for effectiveness. It is 

expressed as: 

𝜂 =
𝑃out 
𝑃in 

× 100% 

where: 

• 𝑃out  is the output power delivered to the load, 

• 𝑃  is the input power supplied by the renewable 

energy source. 

Power conversion efficiency and power loss reduction 

both increase when efficiency values become higher. 

 

Total Harmonic Distortion (THD) 

The calculation of total harmonic distortion in voltage 

and current waveforms followed power quality 

standards through: 

𝑇𝐻𝐷 = √∑

∞

𝑛=2

(
𝑉𝑛
𝑉1
)
2

× 100% 

where: 
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• 𝑉𝑛 represents the RMS voltage of the nth harmonic, 

• 𝑉1 is the RMS voltage of the fundamental frequency. 

A lower THD percentage signifies better power quality 

and reduced harmonic pollution. 

 

MPPT Algorithm for Renewable Energy Extraction 

Renewable energy extraction reached its maximum 

potential through the implementation of the Perturb 

and Observe (P&O) MPPT algorithm: 

𝑃(𝑘) = 𝑉(𝑘) × 𝐼(𝑘) 
where: 

• 𝑃(𝑘) is the instantaneous power at the kth iteration, 

• 𝑉(𝑘) and 𝐼(𝑘) represent voltage and current at the 

kth sampling instant. 

The algorithm operates by adjusting the operating 

point to maximize power output performance. 

 

6. Evaluation and Validation 

The proposed power electronic designs along with 

their control approaches underwent detailed simulation 

tests to prove their operation under different operating 

scenarios. The evaluation focused on: 

1. Dynamic Response Analysis: 

Research analyzed the system's response time during 

fluctuations of demand and disturbances to the power 

grid. 

The researchers studied system performance when 

solar irradiance and wind speed unexpectedly changed. 

2. Steady-State Performance Assessment: 

Conversion efficiency, voltage stability, and harmonic 

distortions were measured over extended periods. 

3. Reliability and Robustness Testing: 

The simulation tested the system under different 

component failures and system faults to evaluate its 

resistance to failure. 

Benchmarking involved result comparison with 

existing power electronic technologies which 

demonstrated the obtained improvements. 

 

4. RESULTS 

The simulated outcomes from the advanced power 

electronic topologies and control strategies are 

explored through different operating conditions within 

this section. Performance evaluation takes place 

through the organization of results that focus on power 

conversion efficiency together with total harmonic 

distortion (THD), transient response, voltage stability 

and fault condition resilience. The results compare the 

proposed system to traditional setups to demonstrate its 

enhanced capabilities. 

 

4.1 Power Conversion Efficiency Analysis 

The proposed converter topologies underwent power 

conversion efficiency tests using different renewable 

energy profiles that included changing levels of solar 

irradiance and wind speed. The system demonstrated 

average efficiency of 96.8% in dynamic operating 

conditions while conventional converters operated at 

92.3% efficiency levels as shown in Table 1. 

 

Table 1: Power Conversion Efficiency Comparison Under Varying Load Conditions 

Load Condition Conventional Converter (%) Proposed Topology (%) 

Light Load 88.1 94.3 

Medium Load 91.7 96.5 

Heavy Load 93.4 97.8 

Average 92.3 96.8 

 

The system achieves greater efficiency because it 

incorporates soft-switching methods alongside lowered 

conduction losses and intelligent MPPT control that 

adjusts working parameters automatically while the 

input supply changes. The improved performance 

results in major energy conservation and lower 

component temperature levels. 

 

4.2 Total Harmonic Distortion (THD) Evaluation 

The assessment of power quality relied on the 

evaluation of THD measurements in voltage and 

current waveforms. The proposed system demonstrated 

THD performance staying below 3% as shown in 

Figure 3 while conventional systems reached 5.6% 

according to IEEE 519 compliance limits. 

 
Figure 3: Total Harmonic Distortion in Output Voltage for Conventional vs. Proposed Systems 
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The implementation of multilevel converters together 

with embedded active filtering algorithms reduces 

THD levels. The sinusoidal output quality improves to 

reduce electronic load disturbances while meeting grid 

standards. 

 

4.3 Transient Response and Dynamic Performance 

The system underwent dynamic testing under 

conditions that included both step load changes and 

grid faults and sudden irradiance drops. The proposed 

system achieved fast settling times with minimal 

overshoot according to Table 2. 

 

Table 2: Transient Response Characteristics 

Test Scenario Parameter Conventional (ms) Proposed (ms) 

Step Load Increase (50%) Settling Time 82 45 

Solar Irradiance Drop (600W/m² 

to 300W/m²) 

Voltage Dip Recovery 

Time 

74 39 

Grid Voltage Sag (20%) Stabilization Time 65 41 

The findings highlight how these control methods deliver agile and resilient control functions which stabilize both 

voltage and frequency when grid and source behavior is dynamic. 

 

4.4 Voltage Regulation and Grid Synchronization 

The system underwent voltage regulation benchmarks 

to deliver stable output voltage throughout changing 

input conditions and load needs. Figure 4 shows the 

controlled output voltage waveform which operates on 

the proposed system throughout changes in solar 

irradiance. The proposed output voltage deviation 

stayed within ±1.5% of nominal value while the 

reference model exhibited ±4.2% deviation. 

 

 
Figure 4: Voltage Regulation During Solar Irradiance Variation 

 

Multiple feedback control systems and grid phase-

locking methods brought about the observed 

improvements in operations. The system successfully 

synchronized with grid phase and frequency within 

three cycles during all rapid voltage disturbances. 

 

 

 

 

4.5 Reliability and Fault Tolerance Evaluation 

The system evaluation for fault tolerance required 

simulated tests which included inverter switch failures 

and line-to-line faults. The system reaction to 

simulated inverter switch failure appears in Figure 5. 

Operation under simulated faults showed no significant 

degradation because the proposed topology contained a 

real-time fault detection system and a redundancy 

switching structure. 

 
Figure 5: System Behavior During Inverter Switch Failure 
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Moreover, predictive maintenance capabilities—powered by machine learning algorithms—enabled early detection of 

thermal anomalies, reducing the probability of catastrophic failure and extending component lifespan. The mean time 

between failures (MTBF) was estimated to improve by 22%, as shown in Table 3. 

 

Table 3: Reliability Metrics 

Metric Conventional System Proposed System 

Mean Time Between Failures (MTBF) 38,000 hours 46,400 hours 

Fault Detection Time 2.5 seconds 0.8 seconds 

Recovery Time Post-Fault 4.2 seconds 1.7 seconds 

 

4.6 Comparative System Benchmarking 

The evaluation of the proposed framework comprised 

benchmarking tests against state-of-the-art systems 

from recent literature. The proposed solution achieved 

better performance than other solutions in all key 

performance indicators (KPIs) which included both 

efficiency and total harmonic distortion (THD) and 

voltage regulation and transient stability. 

 

 
Figure 6: Comparative KPI Benchmarking 

 

The benchmarking process validates unique 

contributions of this study while proving that proposed 

solutions are ready for practical implementation in 

future renewable energy systems. 

 

5. DISCUSSION 

This research confirms that modern power electronic 

structures combined with intelligent controls represent 

a transformative solution for RES integration within 

power grids. The proposed system demonstrated 

superior performance compared to conventional and 

literature-based counterparts through its effective 

delivery of power conversion efficiency along with 

harmonic distortion reduction and voltage regulation 

and dynamic response capabilities and fault tolerance 

features. The proposed topology demonstrated a 

remarkable power conversion efficiency improvement 

since it delivered an average 96.8% efficiency in 

contrast to conventional systems that reached 92.3%. 

Enhanced energy recovery stems from implementing 

soft-switching methods along with optimal MPPT 

algorithms that optimize extraction of renewable 

inputs. The enhanced efficiency decreases operational 

losses while protecting power electronic devices from 

excessive thermal stress which leads to longer 

operational life. The experimental results demonstrated 

that the proposed system achieved remarkable total 

harmonic distortion (THD) reduction which stayed 

under 3% while meeting IEEE 519 standards. The 

conventional power systems revealed THD levels that 

surpassed 5% while these high values could create 

power quality problems and increase transmission line 

losses. Previous research studies confirmed the 

effectiveness of using advanced topologies and 

impedance-source networks to enhance waveform 

quality just like this study. The research investigates 

harmonic elimination by actively controlling the 

implementation through real-time adaptation of 

filtering systems during operating conditions. 

The system exhibited outstanding voltage regulation 

alongside ultrarapid dynamic response through various 

fluctuations in input supply and output load. The 

proposed architecture responded rapidly with minimal 

voltage fluctuations when facing irradiance dips or 

sudden rises in load conditions better than standard 

systems did. The observed results validate the 

effectiveness of control methods which indicates 

power electronic converters require adaptive control 
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systems. The research expands the current 

investigation by applying predictive control methods 

with fault tolerance capabilities which delivers 

comprehensive solutions for system stability 

improvement. AI-driven predictive maintenance 

systems with fault detection reduce equipment 

breakdowns by giving producers an estimated 22% 

increase in mean time between failures (MTBF). Real-

time anomaly detection becomes possible because 

machine learning algorithms integrated within the 

system allow adaptive system reconfiguration to 

strengthen fault tolerance capabilities of traditional 

converters. Despite its positive results the research has 

several limitations that need to be considered. The 

results rely on simulated data and modeled situations 

although these simulations represent a complete 

picture of real-world power systems. Actual system 

deployment conditions with component degradation 

and environmental changes and grid disturbances 

affect how the system operates. The AI-based 

optimization framework needs embedded hardware 

implementation to validate its effectiveness in real-

time because it must demonstrate computational 

feasibility and latency responsiveness. This research 

yields various significant outcomes. The practical 

implementation of proposed solutions enables strong 

and measurable integration of renewable energies in 

decentralized smart grid applications. Grid managers 

and policy creators should use this information to build 

energy-efficient systems with better capabilities for 

resisting faults while managing variations. Predictive 

control systems when combined with adaptive control 

functions enable the development of autonomous 

power grids which maintain real-time adaptive 

mechanisms for optimization and self-correcting 

behavior. The upcoming research will concentrate on 

hardware-in-the-loop (HIL) implementation of the 

proposed systems to validate their real-time 

performance alongside computational efficiency. The 

authors will investigate the implementation of edge 

computing within distributed power systems for 

localized decision-making to boost system autonomy 

and responsiveness. 

 

6. CONCLUSION 

This paper investigates detailed designs of innovative 

power electronic devices and control algorithms for 

maximizing renewable energy integration in present-

day power networks. The proposed system 

outperformed conventional systems by reaching a 

96.8% power conversion efficiency average and 

producing THD levels below 3% for superior power 

quality. The system achieved accelerated dynamical 

control through decreased recovery times exceeding 

40% during transient events and it functioned more 

reliably because of the 22% increase in MTBF. The 

obtained results demonstrate that the system effectively 

provides stable energy management while maintaining 

operational efficiency across different operational 

scenarios. The practical utility of this system in 

upcoming distributed generation networks and smart 

grids receives additional support from its ability to 

perform intelligent control combined with predictive 

fault identification capabilities. 

 

REFERENCES  

[1] Guan Y, Meng L, Li C, Vasquez JC, Guerrero JM. 

A dynamic consensus algorithm to adjust virtual 

impedance loops for discharge rate balancing of 

AC microgrid energy storage units. IEEE 

Transactions on Smart Grid. 2017 Feb 

22;9(5):4847-60. 

[2] He Y, Wu H, Bi R, Qiu R, Ding M, Sun M, Xu B, 

Sun L. Coordinated planning of distributed 

generation and soft open points in active 

distribution network based on complete 

information dynamic game. International Journal 

of Electrical Power & Energy Systems. 2022 Jun 

1;138:107953. 

[3] Hou Y, Guo Q, Tu C, Jiang F, Wang L, Wang X, 

Xiao F. Adaptive active voltage-type arc 

suppression strategy considering the influence of 

line parameters in active distribution network. 

IEEE Transactions on Industrial Electronics. 2022 

Jul 20;70(5):4799-808. 

[4] Leng R, Li Z, Xu Y. Two-stage stochastic 

programming for coordinated operation of 

distributed energy resources in unbalanced active 

distribution networks with diverse correlated 

uncertainties. Journal of Modern Power Systems 

and Clean Energy. 2023 Jan 17;11(1):120-31. 

[5] Li Y, Zhu H, Wang D, Wang K, Kong W, Wu X. 

Comprehensive optimization of distributed 

generation considering network reconstruction 

based on Archimedes optimization algorithm. 

InIOP conference series: earth and environmental 

science 2021 (Vol. 647, No. 1, p. 012031). IOP 

Publishing. 

[6] Eibeck A, Zhang S, Lim MQ, Kraft M. A simple 

and efficient approach to unsupervised instance 

matching and its application to linked data of 

power plants. Journal of Web Semantics. 2024 

Apr 1;80:100815. 

[7] Rafi FH, Hossain MJ, Rahman MS, Taghizadeh 

S. An overview of unbalance compensation 

techniques using power electronic converters for 

active distribution systems with renewable 

generation. Renewable and Sustainable Energy 

Reviews. 2020 Jun 1;125:109812. 

[8] Zhou G, Li F, Cheng HM. Progress in flexible 

lithium batteries and future prospects. Energy & 

Environmental Science. 2014;7(4):1307-38. 

[9] Kadri A, Marzougui H, Aouiti A, Bacha F. Energy 

management and control strategy for a DFIG 

wind turbine/fuel cell hybrid system with super 

capacitor storage system. Energy. 2020 Feb 

1;192:116518. 

[10] Forouzesh M, Siwakoti YP, Gorji SA, Blaabjerg 

F, Lehman B. Step-up DC–DC converters: a 

comprehensive review of voltage-boosting 

techniques, topologies, and applications. IEEE 

transactions on power electronics. 2017 Mar 

6;32(12):9143-78. 

[11] Almasi ON, Fereshtehpoor V, Khooban MH, 

Blaabjerg F. Analysis, control and design of a 

non-inverting buck-boost converter: A bump-less 

two-level T–S fuzzy PI control. ISA transactions. 

2017 Mar 1;67:515-27. 



International Journal of Intelligent Systems and Applications in Engineering  IJISAE, 2024, 12(23s), 3466–3474 | 3474  

[12] Ma K, He N, Liserre M, Blaabjerg F. Frequency-

domain thermal modeling and characterization of 

power semiconductor devices. IEEE Transactions 

on Power Electronics. 2015 Dec 17;31(10):7183-

93. 

[13] Chub A, Vinnikov D, Blaabjerg F, Peng FZ. A 

review of galvanically isolated impedance-source 

DC–DC converters. IEEE Transactions on Power 

Electronics. 2015 Jul 7;31(4):2808-28. 

[14] Wang X, Li YW, Blaabjerg F, Loh PC. Virtual-

impedance-based control for voltage-source and 

current-source converters. IEEE Transactions on 

Power Electronics. 2014 Dec 18;30(12):7019-37. 

[15] Siwakoti YP, Peng FZ, Blaabjerg F, Loh PC, 

Town GE. Impedance-source networks for 

electric power conversion part I: A topological 

review. IEEE Transactions on power electronics. 

2014 Mar 25;30(2):699-716. 

[16] Sintamarean NC, Blaabjerg F, Wang H, Iannuzzo 

F, de Place Rimmen P. Reliability oriented design 

tool for the new generation of grid connected PV-

inverters. IEEE Transactions on Power 

Electronics. 2014 Oct 16;30(5):2635-44. 

[17] Ellabban O, Abu-Rub H, Blaabjerg F. Renewable 

energy resources: Current status, future prospects 

and their enabling technology. Renewable and 

sustainable energy reviews. 2014 Nov 1;39:748-

64. 

[18] Wang H, Liserre M, Blaabjerg F, de Place 

Rimmen P, Jacobsen JB, Kvisgaard T, 

Landkildehus J. Transitioning to physics-of-

failure as a reliability driver in power electronics. 

IEEE Journal of Emerging and Selected Topics in 

Power Electronics. 2013 Nov 11;2(1):97-114. 

[19] Meneses D, Blaabjerg F, Garcia O, Cobos JA. 

Review and comparison of step-up 

transformerless topologies for photovoltaic AC-

module application. IEEE Transactions on Power 

Electronics. 2012 Nov 16;28(6):2649-63. 


