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Abstract: The increasing integration of distributed energy resources, renewable power generation, and intelligent control
systems has transformed conventional power networks into smart microgrids capable of supporting sustainable and reliable
energy management. However, fluctuations in renewable energy generation, dynamic load demands, and operational
uncertainties continue to pose significant challenges to energy efficiency and system reliability. To address these issues, this
paper proposes an Intelligent Energy Management and Reliability Enhancement (IEMRE) framework based on adaptive
optimization techniques for smart microgrid environments. The proposed framework continuously monitors energy generation,
consumption patterns, storage availability, and network operating conditions to enable intelligent decision-making and optimal
resource allocation. An adaptive optimization engine dynamically schedules distributed energy resources, battery storage
systems, and load demands to minimize energy wastage while maintaining system stability and reliability. Furthermore, the
framework incorporates reliability assessment mechanisms to detect potential operational risks and ensure uninterrupted power
supply during fluctuating demand and generation conditions. The performance of the proposed approach is evaluated using
multiple microgrid operating scenarios and compared with conventional energy management strategies. Experimental results
demonstrate significant improvements in energy utilization efficiency, load balancing, operational reliability, renewable energy
integration, and overall system performance.

Keywords: Smart Microgrid, Intelligent Energy Management, Adaptive Optimization, Energy Efficiency, Reliability
Enhancement, Distributed Energy Resources.

I. INTRODUCTION

The increasing demand for sustainable energy utilization, environmental protection, and reliable electricity supply has accelerated the
development of smart microgrids as a critical component of modern power systems. Smart microgrids integrate distributed energy
resources, renewable energy generation units, energy storage systems, intelligent controllers, and advanced communication
technologies to create flexible and self-sustaining energy networks. Unlike conventional power systems that rely heavily on
centralized generation, smart microgrids support decentralized energy production and real-time energy management, enabling
efficient utilization of available resources while enhancing system reliability and operational resilience. The growing penetration of
solar photovoltaic systems, wind turbines, battery storage units, and electric vehicles has further increased the complexity of
microgrid operations, necessitating intelligent management strategies capable of adapting to dynamic operating conditions. Effective
energy management plays a vital role in maintaining the stability and efficiency of smart microgrid environments. Variations in
renewable energy generation caused by weather fluctuations, combined with continuously changing consumer demand patterns, often
result in energy imbalance, power quality degradation, and increased operational costs. Traditional energy management approaches
primarily rely on fixed scheduling mechanisms and predefined operating rules, which are often unable to respond effectively to
rapidly changing system conditions. Consequently, inefficient resource utilization, excessive energy losses, and reduced system
reliability may occur, particularly during peak demand periods or renewable generation uncertainties.
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Recent advancements in intelligent optimization techniques have provided promising solutions for addressing these challenges.
Adaptive optimization approaches can dynamically coordinate distributed energy resources, battery storage systems, and load
demands based on real-time operating conditions. Rashid et al. [1] proposed an Al-driven energy optimization framework for smart
microgrids using Generative Adversarial Networks (GANSs). The study focused on improving energy scheduling and operational
efficiency through intelligent learning mechanisms capable of modeling complex energy consumption patterns. The results
demonstrated the potential of Al-driven optimization for enhancing microgrid performance; however, reliability assessment and
adaptive resource coordination were not comprehensively addressed. These techniques enable microgrids to optimize energy
consumption, reduce operational costs, improve renewable energy utilization, and maintain reliable power delivery. Furthermore,
intelligent decision-making mechanisms can support demand response management, energy storage scheduling, and fault-tolerant
operations, thereby enhancing the overall performance of microgrid systems.

Despite significant progress in smart microgrid research, several challenges remain unresolved. Many existing energy management
systems focus primarily on minimizing operational costs or maximizing energy efficiency while giving limited attention to system
reliability and resilience. Moreover, most conventional optimization techniques utilize static operating models that may not
effectively accommodate fluctuations in renewable energy generation, load uncertainty, and equipment availability. The absence of
adaptive decision-making mechanisms can lead to inefficient resource allocation, increased energy wastage, and reduced reliability
under dynamic operating environments. To address these limitations, this paper proposes an Intelligent Energy Management and
Reliability Enhancement (IEMRE) framework based on adaptive optimization for smart microgrid environments, as illustrated in Fig.
1. The proposed framework continuously monitors distributed energy resources, renewable generation units, energy storage systems,
load demands, and network operating conditions. An adaptive optimization engine dynamically analyses system conditions and
determines optimal energy allocation strategies to maximize energy efficiency while ensuring reliable power supply. The framework
further incorporates reliability assessment mechanisms that evaluate system stability, identify potential operational risks, and support
proactive decision-making during uncertain operating conditions.
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Fig. 1. Conceptual Overview of Intelligent Energy Management and Reliability Enhancement Framework for Smart Microgrids

By integrating intelligent energy scheduling, adaptive optimization, renewable energy coordination, and reliability assessment within
a unified architecture, the proposed framework aims to improve energy utilization efficiency, reduce operational costs, enhance load
balancing, and strengthen microgrid resilience. Jose et al. [2] developed a machine learning-based microgrid energy management
system that integrates Long Short-Term Memory (LSTM) forecasting with Deep Q-Network (DQN) dispatch optimization. The
proposed framework improved energy demand prediction accuracy and optimized resource allocation decisions. Although the
approach enhanced energy scheduling efficiency, the study primarily emphasized forecasting and dispatch optimization without
incorporating a comprehensive reliability enhancement mechanism. The adaptive nature of the framework enables continuous
adjustment of energy management strategies according to real-time system conditions, thereby supporting sustainable and reliable
microgrid operation.
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The main contributions of this paper are as follows:

1) An intelligent energy management framework that continuously monitors generation, storage, and consumption patterns within
smart microgrids.

2) An adaptive optimization mechanism for dynamic scheduling of distributed energy resources and energy storage systems.

3) A reliability enhancement model that evaluates system stability and supports resilient microgrid operation under uncertain
conditions.

4) A comprehensive performance evaluation demonstrating improvements in energy efficiency, renewable energy utilization, load
balancing, operational cost reduction, and system reliability.

The remainder of this paper is organized as follows. Section Il presents the literature review related to smart microgrid energy

management and optimization techniques. Section Il describes the proposed Intelligent Energy Management and Reliability

Enhancement framework and its adaptive optimization methodology. Section IV discusses the experimental setup and performance

evaluation results. Finally, Section V concludes the paper and outlines future research directions.

Il. LITERATURE SURVEY

The increasing adoption of renewable energy resources, distributed generation systems, intelligent control mechanisms, and advanced
optimization techniques has accelerated research in smart microgrid energy management. Various studies have explored artificial
intelligence, machine learning, optimization algorithms, reliability enhancement strategies, and energy efficiency improvement
mechanisms to address the operational challenges of modern microgrids. Esan et al. [3] introduced a multi-objective energy
management system for isolated solar microgrids using Pareto Q-learning. Their work simultaneously considered multiple operational
objectives including energy cost reduction, battery management, and power balance optimization. The results indicated improved
decision-making capabilities under uncertain operating conditions; however, large-scale adaptive optimization and integrated
reliability management remained unexplored. Kasi et al. [4] conducted a comprehensive investigation on the optimal sizing of hybrid
renewable energy resources for micro-distributed systems. The study evaluated different combinations of renewable generation
technologies to maximize energy production and economic benefits. While the proposed sizing methodology improved system
planning and resource allocation, real-time energy management and adaptive operational optimization were not considered. Sharma
and Kumar [5] examined the role of Artificial Intelligence in enhancing security and privacy within smart city infrastructures. The
authors highlighted the significance of intelligent decision-making techniques for improving system reliability, operational efficiency,
and cybersecurity. The findings demonstrate the broader applicability of Al-based optimization approaches in managing complex
smart energy environments, including smart microgrids. Ayaz et al. [6] investigated the strategic deployment of Automatic Reclosers
(ARs) and Distributed Generators (DGS) to enhance reliability in modern power distribution networks. The study demonstrated that
appropriate placement of protective and generation devices significantly improves network resilience and reduces service
interruptions. However, the proposed framework focused primarily on infrastructure-level reliability enhancement rather than
adaptive energy management strategies. Emad et al. [7] analysed the challenges associated with low inertia in AC microgrids and
proposed methods for improving system stability. Their research emphasized the importance of maintaining frequency stability and
operational reliability in renewable-rich microgrid environments. Although the study provided valuable insights into microgrid
stability issues, it did not address intelligent energy scheduling or optimization-based resource management. Bora et al. [8] proposed a
hybrid renewable energy system designed to enhance performance and minimize excess energy generation in cold desert regions. The
framework improved renewable energy utilization and reduced energy wastage through optimized system operation. Nevertheless,
adaptive demand management and real-time reliability assessment were not integrated into the proposed solution. Kumar et al. [9]
developed an Al-based load balancing algorithm for improving energy efficiency in cloud computing environments. The study
demonstrated that intelligent optimization techniques can effectively distribute workloads and reduce energy consumption. The
concepts of adaptive resource allocation and optimization presented in this work provide useful foundations for intelligent energy
scheduling in smart microgrid systems. Bagherzadeh et al. [10] proposed a bi-level optimization framework for enhancing distribution
system resilience through the integration of energy hubs. The framework improved system flexibility and resilience by coordinating
multiple energy resources under different operating scenarios. While the proposed approach strengthened system robustness, its
application was primarily focused on distribution networks rather than adaptive microgrid energy management. Mousaei et al. [11]
developed a Deep Deterministic Policy Gradient (DDPG)-based approach for voltage stability enhancement in an IEEE 14-bus
system through intelligent electric vehicle charging management. The study demonstrated that reinforcement learning techniques can
effectively maintain voltage stability while supporting increasing electric vehicle penetration. However, broader energy management
objectives such as renewable integration and reliability optimization were not fully considered.
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Sharma et al. [12] designed and evaluated an Al-based energy-efficient load balancing algorithm for cloud data centers. The proposed
approach significantly improved resource utilization and reduced energy consumption through intelligent workload distribution. The
adaptive optimization principles employed in this research provide valuable insights for developing energy-efficient control strategies
in smart microgrid environments. Khan et al. [13] investigated methods for mitigating voltage fluctuations and improving power
quality in grid-tied photovoltaic systems. Their work demonstrated that effective power quality enhancement techniques can
significantly improve system stability and operational performance in renewable energy networks. Although the study addressed
voltage regulation challenges, comprehensive energy management and reliability optimization remained outside its primary scope.

I1l. PROPOSED METHODOLOGY
The objective of this study is to develop an Intelligent Energy Management and Reliability Enhancement (IEMRE) framework for
smart microgrid environments using adaptive optimization techniques. The proposed methodology integrates real-time energy
monitoring, distributed energy resource management, adaptive optimization, reliability assessment, and performance evaluation to
improve energy efficiency and ensure stable microgrid operation. The framework is designed to address challenges associated with
renewable energy intermittency, fluctuating load demands, inefficient resource utilization, energy storage management, and
operational uncertainties while maintaining system reliability and sustainability.

A. Smart Microgrid Monitoring and Data Acquisition

The first layer of the proposed framework consists of smart microgrid components responsible for generating, consuming, storing,
and monitoring electrical energy. These components include solar photovoltaic systems, wind turbines, battery energy storage
systems, smart meters, distributed generators, electric vehicles, intelligent controllers, and residential, commercial, and industrial
loads. These entities continuously generate operational data related to power generation, energy consumption, battery state-of-charge,
voltage levels, frequency stability, and load requirements. The collected data are transmitted to the microgrid management system for
real-time analysis and decision-making. Various operational parameters including renewable energy generation capacity, load demand
fluctuations, energy storage availability, power quality indicators, and equipment operating status are continuously monitored. These
parameters form the foundation for intelligent energy management and adaptive optimization processes. Rather than relying on static
scheduling strategies, the proposed framework continuously collects and updates operational information to support dynamic energy
allocation and efficient microgrid operation.

B. Intelligent Energy Profiling and Demand Assessment

The second component of the framework focuses on intelligent energy profiling and demand assessment. Each energy source, storage
unit, and load component is continuously evaluated to determine its current operational status and future energy requirements. The
profiling process utilizes multiple parameters including generation capacity, energy consumption patterns, battery charge levels,
renewable energy availability, load priority, and historical operating behavior. The collected information is processed to create
dynamic energy profiles representing the real-time condition of microgrid resources. Load demand forecasting and renewable
generation estimation are performed to identify expected energy requirements and available energy resources. High-priority loads
such as critical infrastructure and emergency services receive priority consideration during energy allocation. The dynamic profiling
mechanism enables the framework to accurately assess energy availability and consumption trends, thereby supporting intelligent
decision-making under changing operating conditions.

C. Adaptive Energy Optimization and Resource Scheduling

The third stage of the proposed methodology introduces an adaptive optimization mechanism for intelligent energy scheduling and
resource allocation. Unlike conventional energy management approaches that utilize fixed operating schedules, the proposed
framework dynamically adjusts energy distribution strategies according to real-time system conditions. The optimization engine
evaluates available energy resources based on renewable generation capacity, battery storage availability, load demand requirements,
operational costs, and system reliability constraints. The framework prioritizes the utilization of renewable energy resources while
minimizing dependency on conventional backup generation systems. Battery storage units are intelligently charged and discharged to
balance energy supply and demand during peak and off-peak periods. The adaptive optimization process continuously determines the
most efficient energy allocation strategy to maximize energy utilization, reduce operational costs, and maintain reliable power
delivery throughout the microgrid.
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D. Reliability Assessment and System Adaptation

Once optimal energy schedules have been generated, the framework performs continuous reliability assessment to ensure stable
microgrid operation. During system operation, various reliability indicators including voltage stability, frequency regulation, reserve
energy availability, load balancing performance, and equipment operating conditions are continuously monitored. The framework
incorporates adaptive control mechanisms capable of responding to unexpected events such as renewable generation fluctuations,
sudden load changes, equipment failures, and communication disruptions. If reliability degradation or operational instability is
detected, the system automatically adjusts energy allocation strategies and resource scheduling decisions to restore stable operation.
This adaptive capability enables the framework to maintain uninterrupted power supply while minimizing the impact of operational
uncertainties and system disturbances. Consequently, the proposed methodology improves microgrid resilience and enhances overall
energy reliability.

E. Performance Evaluation and Comparative Analysis

The final stage of the methodology evaluates the effectiveness of the proposed Intelligent Energy Management and Reliability
Enhancement framework using multiple operational and energy-related performance metrics. The evaluation considers energy
efficiency, renewable energy utilization, operational cost reduction, load balancing effectiveness, battery utilization efficiency, power
supply reliability, and system stability. The performance of the proposed framework is compared with conventional microgrid energy
management approaches that rely on static scheduling and non-adaptive control mechanisms. Energy efficiency and renewable
utilization metrics are used to evaluate resource optimization effectiveness, while reliability and stability analyses assess the
framework's ability to maintain continuous power delivery under varying operating conditions.

IV. RESULT AND ANALYSIS

The performance evaluation of the proposed Intelligent Energy Management and Reliability Enhancement (IEMRE) framework was
conducted through multiple smart microgrid operating scenarios involving varying load demands, renewable energy generation
fluctuations, and battery storage conditions. The proposed framework was compared with conventional energy management systems,
rule-based microgrid controllers, and existing optimization-based energy management approaches. The evaluation focused on
measuring energy efficiency, renewable energy utilization, operational cost reduction, system reliability, and resource utilization
effectiveness.

Experimental results demonstrate that the integration of intelligent energy profiling and adaptive optimization significantly improves
microgrid performance while enhancing operational stability and energy sustainability.

A. System Configuration and Experimental Environment

The simulation environment was designed to emulate a large-scale smart microgrid consisting of solar photovoltaic units, wind
energy systems, battery energy storage systems, distributed generators, smart meters, electric vehicles, residential loads, commercial
facilities, and industrial consumers. The implementation was carried out using an Intel Core i7 processor with 16 GB RAM running
Ubuntu Linux.

The simulation framework was developed using Python and various energy management and data analysis libraries including NumPy,
Pandas, Matplotlib, SciPy, and Scikit-Learn. The smart microgrid environment consisted of more than 500 distributed energy
resources and consumer nodes generating continuous energy production and consumption data. Multiple operating conditions
including low-demand, medium-demand, and high-demand scenarios were considered. Furthermore, varying renewable energy
availability levels and battery storage capacities were incorporated to evaluate the adaptability of the proposed optimization
framework under dynamic operating environments.

B. Comparative Energy Management Performance Analysis

As shown in TABLE I, the proposed Intelligent Energy Management and Reliability Enhancement framework achieved the highest
energy efficiency and reliability performance while maintaining the lowest operational cost among all evaluated approaches. The
adaptive optimization mechanism effectively coordinates distributed energy resources, storage systems, and load demands, resulting
in improved energy utilization and reduced energy wastage. The results indicate that intelligent energy management substantially
enhances operational performance within smart microgrid environments.
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TABLE I. COMPARATIVE PERFORMANCE OF SMART MICROGRID ENERGY MANAGEMENT FRAMEWORKS

Energy Management Energy Efficiency Reliability Operational Cost
Framework (%) Index (%) Reduction (%)

Conventional Energy 826 841 125
Management
Rule-Based Microgrid 878 89.3 18.4
Controller
Existing Optimization 921 94.2 4.7
Framework
Proposed IEMRE Framework 97.4 98.1 33.6

B Energy Efficiency (%) 0 Reliability Index (%) I Operational Cost Reduction (%)

100 974 981

Percentage (%)

Conventional Rule-Based Existing Optimization Proposed IEMRE
Energy Management Microgrid Controller Framework Framework

Energy Management Framework

Fig. 2. Comparative Energy Efficiency and Reliability Analysis of Smart Microgrid Energy Management Frameworks

Fig. 2 demonstrates that the proposed IEMRE framework outperforms existing energy management approaches by achieving superior
energy efficiency, reliability enhancement, and operational cost optimization.

C. Renewable Energy Utilization and Load Balancing Performance Analysis
The renewable energy utilization and load balancing evaluation examines the capability of the proposed framework to support
efficient microgrid operation under varying generation and demand conditions, as shown in TABLE II.

TABLE II. COMPARATIVE RENEWABLE ENERGY UTILIZATION, LOAD BALANACING AND STORAGE EFFICIENCY ANALYSIS
Renewable Load_ Battery
Balancin
Energy Storage
Framework L s L.
Utilization e Efficiency
Efficienc
(%) 0 (%)
y (%)

Conventiona
| Energy | 76.4 79.5 74.2
Management
Rule-Based | g, 85.9 81.4
Controller
Existing
Optimization | 89.5 91.3 88.2
Framework
Proposed
IEMRE 96.8 97.1 95.4
Framework
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The proposed IEMRE framework achieved the highest renewable energy utilization, load balancing efficiency, and battery storage
performance among all evaluated approaches. The adaptive optimization engine dynamically schedules energy generation and storage
resources according to real-time operating conditions, thereby maximizing renewable energy usage while minimizing dependency on
conventional backup generation systems. Furthermore, intelligent battery charging and discharging strategies improve storage
utilization and support stable energy supply.

B Renewable Energy Utilization (%) 8 Load Balancing Efficiency (%) Bl Battery Storage Efficiency (%)

100

968 97.1
95.4

95 1
90 4
85

80 4

Percentage (%)

751

70 4

65 1

60 -

Conventional Rule-Based Existing Optimization Proposed IEMRE
Energy Management Controller Framework Framework

Framework

Fig. 3. Comparative Renewable Energy Utilization and Load Balancing Analysis of Smart Microgrid Frameworks

Fig. 3 illustrates that the proposed framework consistently delivers superior energy management performance under both normal and
fluctuating renewable generation conditions.

D. Scalability and Reliability Enhancement Analysis
The scalability analysis evaluates the effectiveness of the proposed framework as the number of participating smart microgrid devices
and energy resources increases, as listed in TABLE 1.

TABLE IIl. SCALABILITY & RELIABILITY PERFORMANCE UNDER DIFFERENT MICROGRIDS SIZES
Existing
Number of Conventional Optimiza Proposed
Devices Reliability (%) on IEMRE
Reliability | Reliability (%)
(%)

250 Devices 87.2 94.1 98.4
500 Devices 85.9 93.4 98.1
1000 Devices 84.1 92.6 97.7
2000 Devices 82.8 91.3 97.2
4000 Devices 80.6 89.8 96.8

The proposed IEMRE framework maintains consistently high reliability performance even as the size of the smart microgrid increases
significantly. The intelligent energy profiling mechanism continuously updates operational conditions and resource availability,
enabling adaptive energy scheduling decisions under large-scale deployments. The framework effectively manages increasing
numbers of distributed energy resources and loads without substantial degradation in system performance.
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B Conventional Reliability (%) W8 Existing Optimization Reliability (%) B Proposed IEMRE Reliability (%)
100 4
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97.7
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95

90
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80

75

70 -

250 Devices 500 Devices 1000 Devices 2000 Devices 4000 Devices

Number of Devices

Fig. 4. Scalability Analysis of Intelligent Energy Management and Reliability Enhancement Framework Under Increasing Smart
Microgrid Size

The results presented in Fig. 4 confirm that the proposed framework provides superior scalability, energy efficiency, renewable
resource utilization, operational reliability, and economic performance for next-generation smart microgrid environments. The
combination of intelligent energy management and adaptive optimization enables resilient and sustainable microgrid operation
capable of supporting large-scale distributed energy infrastructures.

V. CONCLUSION AND FUTURE SCOPE

This paper presented an Intelligent Energy Management and Reliability Enhancement (IEMRE) framework for smart microgrids
using adaptive optimization techniques to improve energy efficiency, renewable energy utilization, and operational reliability. The
proposed framework integrates real-time energy monitoring, intelligent energy profiling, adaptive resource scheduling, and reliability
assessment to support efficient microgrid operation under dynamic conditions. Experimental results demonstrated the effectiveness of
the proposed approach, achieving an energy efficiency of 97.4%, reliability index of 98.1%, and operational cost reduction of 33.6%,
outperforming conventional and existing optimization-based energy management frameworks. Furthermore, the framework attained
96.8% renewable energy utilization, 97.1% load balancing efficiency, and 95.4% battery storage efficiency, indicating its capability to
maximize resource utilization while ensuring stable power delivery. The scalability analysis further revealed that the proposed system
maintained a reliability level of 96.8% even with 4000 connected devices, confirming its suitability for large-scale smart microgrid
deployments. These results demonstrate that adaptive optimization can significantly enhance microgrid sustainability, resilience, and
economic performance. Future research can focus on integrating Artificial Intelligence and Deep Learning models for predictive
energy forecasting, incorporating blockchain-enabled energy trading mechanisms, developing federated learning-based distributed
control architectures, and extending the framework to support vehicle-to-grid (V2G) systems, peer-to-peer energy sharing, and next-
generation renewable-powered smart energy communities.

REFERENCES

[1] S. M. Rashid, A. R. Ghiasi and A. A. Ghavifekr, "Ai-Driven Energy Optimization in Smart Microgrids Using Generative Adversarial Networks," 2025 10th
International Conference on Technology and Energy Management (ICTEM), Tabriz, Iran, Islamic Republic of, 2025, pp. 1-6, doi:
10.1109/ICTEM66196.2025.11063597.

[2] A. S.Jose, K. Maniraj, E. Annapoorna, N. Singh, D. K. Yadav and V. Mendi, "Machine Learning-Driven Optimization of Microgrid Energy Management with
LSTM Forecasting and DQN-Based Dispatch,” 2025 Modern Electronics Devices and Intelligent Communication Systems (MEDCOM), Greater Noida, India,
2025, pp. 222-226, doi: 10.1109/MEDCOM®67532.2025.11405382.

[3] A. B. Esan, H. Shareef and N. Saeed, "Multi-Objective Energy Management System for Isolated Solar Microgrids using Pareto Q learning," 2023 IEEE
International Conference on Energy Technologies for Future Grids (ETFG), Wollongong, Australia, 2023, pp. 1-6, doi: 10.1109/ETFG55873.2023.10407230.

[4] S. V. Kasi, N. Das, S. Alahakoon and N. Hassan, "A Comprehensive Investigation of Optimal Sizing of Hybrid Renewable Energy Resources for Micro
Distributed ~ Systems,” 2023 International Conference on Next Generation Electronics (NEleX), Vellore, India, 2023, pp. 1-7, doi:
10.1109/NEIeX59773.2023.10421117.

[5] V. Sharmaand S. Kumar, "Role of Artificial Intelligence (Al) to Enhance the Security and Privacy of Data in Smart Cities," 2023 3rd International Conference
on Advance Computing and Innovative Technologies in Engineering (ICACITE), Greater Noida, India, 2023, pp. 596-599, doi:
10.1109/ICACITE57410.2023.10182455.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

801



[9]

[10]

[11]

[12]

[13]

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue VI June 2026- Available at www.ijraset.com

M. A. Ayaz, Z. Ali and I. Khan, "Enhancing Reliability: Strategic Deployment of ARs and DGs in Modern Power Distribution Networks," 2025 IEEE
International Conference on Energy Technologies for Future Grids (ETFG), Wollongong, Australia, 2025, pp. 1-6, doi: 10.1109/ETFG61999.2025.11401215.
M. Emad, M. Alhasheem and E. Beshr, "Low Inertia in Ac Microgrid: Analysis and Enhancement,” 2024 6th International Youth Conference on Radio
Electronics, Electrical and Power Engineering (REEPE), Moscow, Russian Federation, 2024, pp. 1-6, doi: 10.1109/REEPE60449.2024.10479859.

N. Bora, S. Pattnaik and B. Bag, "Performance Enhancement and Excess Energy Minimization in Hybrid Renewable Energy System for Cold Desert
Regions," 2025 |IEEE 4th International Conference on Smart Technologies for Power, Energy and Control (STPEC), Goa, India, 2025, pp. 1-6, doi:
10.1109/STPEC66316.2025.11490987.

M. Kumar, K. K. Gautam, V. Sharma, B. Samania, T. K. Vashishth and S. Chaudhary, "Enhancing Cloud Computing Performance: A Novel Approach for
Optimizing Energy Efficiency through Al- Based Load Balancing Algorithm," 2025 International Conference on Intelligent Computing and Knowledge
Extraction (ICICKE), Bengaluru, India, 2025, pp. 1-6, doi: 10.1109/ICICKE65317.2025.11136754.

L. Bagherzadeh, . Kamwa and A. Delavari, "A Bi-Level Optimization Framework for Enhancing Distribution System Resilience Through Energy Hubs," 2025
IEEE 13th International Conference on Smart Energy Grid Engineering (SEGE), Oshawa, ON, Canada, 2025, pp. 138-145, doi:
10.1109/SEGE65970.2025.11203306.

A. Mousaei, Y. Naderi, S. M. Arif and . S. Bayram, "Voltage Stability Enhancement in IEEE 14-Bus System Using Deep Deterministic Policy Gradient for EV
Charging Management,” 2025 10th IEEE Workshop on the Electronic Grid (eGRID), Glasgow, United Kingdom, 2025, pp. 1-6, doi:
10.1109/eGRID63452.2025.11255115.

V. Sharma, A. Chaudhary, S. Kumari, T. K. Vashishth, K. Choudhary and P. Chauhan, "Design and Evaluation of Al-Based Energy-Efficient Load Balancing
Algorithm in Cloud Data Centers," 2025 IEEE 1st International Conference on Recent Trends in Computing and Smart Mobility (RCSM), Bhopal, India, 2025,
pp. 1-6, doi: 10.1109/RCSM67767.2025.11506712.

S. T. Khan, V. R. Joshi, D. Bhardwaj, S. K. Sharma, S. A. Waheed and D. K. Sharma, "Mitigating Voltage Fluctuations in Grid-Tied PV Systems: Power
Quality Enhancement," 2024 3rd International Conference on Computational Modelling, Simulation and Optimization (ICCMSO), Phuket, Thailand, 2024, pp.
407-416, doi: 10.1109/ICCMS061761.2024.00086.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

802



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




