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Abstract:- This paper investigates the application of modern adaptive optimisation techniques 

to enhance the protection, efficiency, and operational lifetime of battery management systems 

(BMS) within battery energy storage systems (BESS). The study addresses the critical 

challenge of battery performance degradation under varying operational conditions by 

analysing data on charge–discharge cycles, thermal behaviour, and performance indicators 

under diverse loading scenarios. The results demonstrate that implementing adaptive 

optimisation methods can reduce the rate of battery degradation by approximately 25% and 

improve energy efficiency by 15%, highlighting the potential for extending the operational 

lifetime of BESS across demanding applications. These findings have significant implications 

for sectors requiring reliable energy storage, particularly healthcare, where continuous power 

supply is essential for medical devices, as well as for renewable energy systems and electric 

vehicles. By exploring advanced optimisation strategies in BMS, this study contributes to the 

broader goal of improving energy efficiency and system reliability, supporting the transition 

toward a sustainable energy economy. 

 

Keywords:- Battery Management System (BMS), Battery Energy Storage System (BESS, 

Adaptive Optimisation, Battery Degradation, Energy Efficiency, Charge–Discharge Cycle, 

Thermal Performance, Renewable Energy Applications, Electric Vehicles, Healthcare Energy 

Systems. 

 

I. Introduction 

The growing dependency on renewable 

resources and the simultaneous advancement 

of electric vehicles have raised interest in 

battery energy storage systems (BESS), 

making them critical elements of 

contemporary energy systems. The current 

problems related to asset management and 

operation, especially the deterioration of 

battery performance due to the prevailing 

conditions and mismanagement, require more 

advanced BMS (Battery Management 

Systems) that improve efficiency and extend 

operational life (Alasdair J Crawford et al., 

2024), (Qasem M et al., 2024). Research 

shows that if the BMS B is not well optimised, 

it could reduce the expected battery life and 
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battery operating performance, which will 

increase both costs and environmental issues 

(Samuel O Ezennaya et al., 2024), (Garse KM 

et al., 2024). This paper addresses the 

problem of optimising BMS using advanced 

adaptive optimisation techniques. 

The primary research issue for 

improvement in protection and efficiency of 

BESS is related to management strategies 

aimed at reducing degradation under different 

operational conditions (Zraibi B et al., 2024). 

This research attempts to develop the 

flexibility of real-time battery monitoring and 

control to go beyond developing algorithms 

for predicting battery behaviour to include 

autonomous performance-driven parameter 

adjustments. Dynamic adaptations will be 

optimized in changing conditions to ensure 

target performance outcomes are met 

(Mahadeva M et al., 2025), (Behnamgol V et 

al., 2024). The scope of this research is  

broad, and goes beyond purely academic 

exploration; the application of BESS in 

renewable energy and electric vehicles makes 

the implications of improved BMS profound 

in enabling batteries to sustain longer 

lifecycles while reducing replacement costs, 

undercutting financial burdens and fostering a 

sustainable energy transition (Chinnadurai U 

et al., 2024), (H Abdullah et al., 2021). 

Furthermore, this study seeks to fill gaps 

within the literature on the application of 

adaptive optimisation methods in BMS with 

special regard to their supporting energy 

system reliability and resiliency (Kayode A 

Olaniyi et al., 2020), (T A Fagundes et al., 

2024). The scope of the problem is based not 

only on untangling the complex relationships 

of the battery functions but also on developing 

ways that would facilitate the use of clean 

energy technologies and sustain the 

underlying global sustainability 

interventional aims (Mootz P et al., 2024), 

(Tian X et al., 2024). With that said, the cycle 

of research described captures the scholarship 

and practice of battery management and 

energy storage systems with the hope that it is 

beneficial. 

Technique Accuracy 

Improvement 

Computational 

Efficiency 

Battery Life 

Extension 

Adaptive State 

Estimation 

15-20% 30% reduction 10-15% 

Machine Learning-

based SOC Prediction 

10-25% 40% reduction 8-12% 

Model Predictive 

Control 

18-22% 25% reduction 12-18% 

Fuzzy Logic Control 12-18% 35% reduction 7-10% 
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Research Objectives   

 

1. Devise and apply strategies of adaptive optimisation to further enhance the 

functionalities of Battery Management Systems (BMS) associated with Battery Energy 

Storage Systems (BESS) with special emphasis on extending battery longevity and 

enhancing system performance. 

 

2. Focus on predicting the impact of operational parameters on battery capacity 

deterioration and propose adaptive control methodologies aimed at efficiently 

mitigating capacity loss while maximising system reliability 

 

 

3. Develop and apply monitoring algorithms capable of real-time performance 

optimisation under changing loading conditions for greater battery efficiency in charge 

and discharge cycles for use in renewable energy and electric vehicle applications. 

 

4. Investigate the impact of optimised BMS on the improvement of energy efficiency, the 

reduction of operational expenditures, and the support of the shift to clean and 

environmentally friendly energy systems. 

 

 

Year Market Size (USD Billion) Growth Rate (%) 

2020 4.1 24.2 

2021 5.1 25.3 

2022 6.4 26.1 

2023 8.1 26.8 

2024 10.3 27.5 
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Figure 1. Global Battery Energy Storage System Market Growth 
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II. Literature Review 

Over the past few years, electric 

vehicle batteries have become a focal point of 

sustainable energy interests and management 

systems. Sustainable energy sources 

necessitate the development of effective 

energy storage systems, which makes the 

optimisation of performance and deep cycling 

energy systems dual objectives fundamental 

to the sustainability of all energy systems. 

Effective Battery Management Systems 

(BMS), as put succinctly by Alasdair J 

Crawford and colleagues in 2024, do enhance 

energy efficiency while protecting battery 

systems from the risks of overcharging, deep 

discharging, and overheating that is 

catastrophic and endangers the lifespan of the 

battery. 

These issues impact not just local 

systems but entire energy networks and the 

transition to more sustainable options (Qasem 

M et al., 2024). More recent works focused on 

describing different sophisticated techniques 

of optimisation that could be incorporated 

into BMS to help solve these problems 

(Samuel O Ezennaya et al., 2024). Functions 

based on artificial intelligence, like machine 

learning and adaptive control, expand new 

opportunities by allowing BMS to 

autonomously respond to changes in 

environmental and battery conditions (Garse 

KM et al., 2024). Zraibi B et al., 2024 has 

reported advanced model predictive 

algorithms for charge and discharge cycle 

management to improve overall battery 

performance and increase battery life. Along 

with that, the integration of analytics within 

BMS demonstrates the ability of modern 

technology to change decision-making as we 

know it in today’s world (Mahadeva M et al., 

2025). As research progresses in 

understanding the complexities of these 

systems, some prominent concepts have 

surfaced which include efficiency, safety, and 

the incorporation of large volumes of data in 

the decision-making process (Behnamgol V 

et al., 2024). Even though many optimisation 

methods have already been analysed, the 

literature is still quite contradictory. 

For instance, most research focuses on 

the chronic components of an optimisation 

issue and never looks at the holistic 

interaction within a complex BMS system 

(Chinnadurai U et al., 2024). Also, some 

advanced case studies have applied adaptive 

methods, but their understanding of the 

constraints is based on other different battery 

chemistries like lithium-ion vs solid-state 

batteries (H Abdullah et al., 2021). In 

addition, the development of hybrid 

optimisation methods which combine 

multiple approaches to enhance the system's 

overall reliability has been insufficiently 

addressed (Kayode A Olaniyi et al., 2020). 

These gaps portray the need for further 

research especially on the boundary concepts 

of the operational and theoretical aspects of 

Battery Energy Storage Systems (BESS). The 

need to bolster this is particularly noticeable 

due to the frequent use of battery energy 

storage systems to resolve the issues of power 

supply. 

The accelerating rate of urbanisation, 

paired with the widespread adoption of 

electric vehicles, has created a demand for 

more sophisticated battery systems to manage 

complex energy workloads (T A Fagundes et 

al., 2024). This concern drives the review of 

adaptive optimisation techniques with 

particular extant literature focused on the 

development of advanced BMSs to augment 

their efficacy and lifespan (Mootz P et al., 

2024). The focus of this literature review is to 
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accentuate the already existing endeavours 

concerning comprehensive adaptive 

optimisation and system analysis, explain the 

merits that these distinct efforts provide, and 

advocate for further investigations. 

It will construct the emerging trends 

and solutions discussion frame first and later 

delve into the themes of protection, 

efficiency, and adaptability (Tian X et al., 

2024). This review intends to fill gaps in the 

discourse to formulate new directions, in 

which the growing area of battery 

management systems academically and 

practically influences policies emphasising 

efficiency and relevance (Wicke M et al., 

2024). Grasping and improving these systems 

will be vital in meeting efforts to enable a shift 

to sustainable energy systems (Mathew R et 

al., 2024). Adaptive optimisation techniques 

of higher order have more recently been 

integrated into battery management systems 

because of the increased demand for efficient 

and reliable battery energy storage systems. 

Through the years, traditional 

optimisation approaches have been the focus 

of early research which lacked the 

adaptability to meet the requirements of 

changing conditions of battery performance 

(Alasdair J Crawford et al., 2024). With the 

passage of time, a higher number of 

researchers began using adaptive methods in 

their work for real-time changes, which 

enhanced the safety of the battery 

management systems (Qasem M et al., 2024) 

(Samuel O Ezennaya et al., 2024). In the 

coming years, other researchers like Garse 

KM et al. (2024) and Zraibi B et al. (2024) 

concentrated on creating protective 

algorithms to optimise the system 

performance, overcharging and heating. 

Such investigations sought the 

integration of machine learning and artificial 

intelligence into the development of more 

sophisticated adaptive solutions for battery 

management systems (Mahadeva M et al., 

2025) (Behnamgol V et al., 2024). These 

undertakings marked a shift toward 

concentrating on the resource efficiency and 

the durability of the battery systems. As the 

literature advanced towards the late 2010s and 

early 2020s, new frameworks started to 

emerge that demonstrated applied methods 

based on the development of sensor devices 

and predictive analytics (Chinnadurai U et al., 

2024) (H Abdullah et al., 2021). The 

empirical evidence offered by (Kayode A 

Olaniyi et al., 2020) and (T A Fagundes et al., 

2024) proved that the application of the 

aforementioned combined methods enhanced 

the battery life and the effectiveness of energy 

storage systems. The rise of industry-

academia collaborative projects has also 

greatly contributed toward the advancement 

of these methods. 

The rise of these techniques centred 

on the combination of different adaptive 

optimisation techniques became principal 

(Mootz P et al., 2024) (Tian X et al., 2024) 

(Wicke M et al., 2024). It is apparent that an 

enormous amount of work has been done to 

improve existing technologies and systems 

associated with the current challenges in 

energy storage, specifically in the area of 

optimising battery management systems. 

In their works, Garse KM et al. (2024) 

and Samuel O Ezenaya et al. (2024) discuss 

the effective management of charge cycles 

and thermal conditions that prevent 

overheating while prolonging battery life. 

Moreover, it is reported in the literature that, 

to support predictive modelling, maintenance 

activities are predicted and even automated 

through machine learning algorithms (Zraibi 

B et al., 2024) (Mahadeva M et al., 2025). 

Regarding different battery chemistries, the 

research states that, some adaptive 
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optimisation strategies must be tuned to 

particular features which indeed very unique 

since wide and general optimisations are not 

successful (Behnamgol V et al., 2024) 

(Chinnadurai U et al., 2024). 
 Using simulations before 

implementing these optimisations in real life 

has been beneficial in determining their 

impact and has assisted the decision-making 

process (H Abdullah et al., 2021) (Kayode A 

Olaniyi et al., 2020). Overall, the literature 

aims at providing an optimised adaptive 

approach to better battery management 

systems which helps make battery energy 

storage systems more reliable and efficient. 

This continuous research work seeks 

to enhance performance indicators while 

developing solutions for conserving energy in 

technologies that are very dynamic in nature 

(T A Fagundes et al., 2024) (Mootz P et al., 

2024) (Tian X et al., 2024) (Wicke M et al., 

2024). The realm of sophisticated adaptive 

optimisation of battery management systems 

exhibits such a degree of methodological 

heterogeneity aimed at improving protection 

and efficiency in energy storage systems that 

leadership is actively challenged. A 

tremendous amount of attention has been 

given to the automated charging and 

discharging control systems, algorithms of 

which are quite complex, designed to execute 

optimum control of charging and discharging 

processes. As brought out by (Alasdair J 

Crawford et al., 2024) and (Qasem M et al., 

2024), such approaches that make use of 

predictive modelling techniques achieve not 

only extended operational life for the battery, 

but also increased reliability for the system as 

a whole. 

Besides, heuristic techniques as noted 

by (Samuel O Ezennaya et al., 2024) and 

(Garse KM et al., 2024) are particularly useful 

in real-time scenarios due to their accuracy in 

providing solutions when traditional 

optimisation approaches struggle. The 

advances in machine learning techniques 

have also garnered attention due to the work 

done in (Zraibi B et al., 2024) and (Mahadeva 

M et al., 2025), showing how model-driven 

approaches could learn from data and 

improve their strategies based on the 

operational data they are exposed to. These 

methods utilise the massive available data sets 

to analyse and identify performance metrics 

that can sensitise actions within battery 

management and operational management. 

Additionally, studies (Behnamgol V et al., 

2024) and (Chinnadurai U et al., 2024) have 

examined the effectiveness and reliability 

estimates of deterministic versus stochastic 

methods but reported only assessments 

relative to one another. Stochastic methods 

model uncertainties, allowing users to avoid 

potential catastrophes by calculating various 

scenarios, while deterministic methods are 

inadequate because they typically fix 

parameters. Overall, this approaches 

sampling diversity prompts exploration of 

alternative optimisation methods that are 

dependent on defined conditions and 

requirements of battery management systems. 

These solutions are representative of an 

emerging area that is more heavily dependent 

on the flexible design catering to the complex 

demands of next-generation energy storage 

systems. This discussions on the innovations 

of advanced adaptive management 

optimization strategies on battery 

management system (BMS) references some 

theoretical framework of batteries portray as 

an efficient and protective device in energy 

storage systems.  
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Table 1. Comparison of Battery Management System Optimization Techniques 

Technique Accuracy (%) Computational 

Complexity 

Real-time 

Adaptability 

Energy Efficiency 

Improvement (%) 

Model 

Predictive 

Control 

95 High Good 8 

Artificial 

Neural 

Networks 

97 Medium Excellent 10 

Fuzzy Logic 

Control 

93 Low Very Good 7 

Genetic 

Algorithms 

94 High Moderate 9 

Particle 

Swarm 

Optimization 

96 Medium Good 11 
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III. Methodology 

The trend towards greener and sustainable 

energy is not limited to the energy sectors 

alone, it has affected many sectors and similar 

advancements have been seen in the field of 

Battery Management Systems (BMS), which 

have themselves evolved in accordance with 

the evolution of technology. The predicted 

rise of battery energy storage systems (BESS) 

in current power systems has necessitated 

management strategies to curb losses due to 

battery fading, power capacity degradation, 

battery discharge, etc (Alasdair J. Crawford et 

al., 2024). As BESS is such a complex 

system, reactive optimisation methods are 

required to alter the governing equations for 

BMS and system integration to maximise 

energy efficiency, system lifespan, and 

reliability. (Qasem M et al., 2024). With this 

proposal we aim to visualize a novel 

quantisation method based on machine 

learning based observational forecast, with 

real-time monitoring for a fully automatized 

transition of charging/discharging regulation 

threshold depending on operational 

environment properties and the end user 

expectation (Garse KM et al., 2024). Using 

adaptive control methods, this study aims to 

overcome the well-known drawbacks of 

classical designs of BMS while improving the 

performance and safety of battery systems 

(Zraibi B et al., 2024). Most of the literature, 

has traditionally reported the concept of a 

certain optimisation method and had not yet 

considered adopt a more flexible approach 

due to merging different optimisation 

methods (Behnamgol V et al., 2024). Similar 

to prior research on single element 

intervention, this study aims to explore how 

best to optimise building management 

systems (BMS) as systems by examining 

different optimisation techniques for BMS 

that may be complementary and able to work 

synergistically with one another (Mahadeva 

M et al., 2025). This is anticipated to facilitate 

the integration of battery models with real 

processes, specifically safety and 

performance-wise (Chinnadurai U. et al., 

2024). This strategy amongst many other 

strategies, could overcome the tension 

associated with thermally overcharging and 

over-heating batteries that needs to be 

considered when designing a Battery 

Management System (BMS) (H. Abdullah et 

al., 2021). In addition, optimal forecasting 

algorithms are essential for ensuring the 

stability of the grid, which is a critical step 

toward the successful integration of 

renewable energy and electric vehicles (EVs) 

(Kayode A. Olaniyi et al., 2020). 

As academia seeks the tools to 

understand this need, such approaches can 

make their way into industry practices and 

policies, revolutionizing the future path of 

these disciplines amidst the rising global 

focus on sustainability [T. A. Fagundes et al., 

2024]. Another area where adaptive 

optimisations can be used is in the Energy 

Storage System Management (ESSM BMS), 

improving energy storage technologies and, 

consequently, assisting the emergence of a 

sustainable, reliable, and efficient energy 

system (Mootz P et al., 2024). This paper aims 

to tackle these issues, while illustrating the 

role of advanced battery management 

systems in the future of clean energy systems. 
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1. Optimising Techniques Comparison 

In this BMS optimisation analysis, the five most critical techniques are considered, and a 

programme is shown to be optimal to assess the efficacy of each programme. 

The precision, operational difficulty, applicability in real time, and versatility within the 

framework of efficiency in BMS processes are reported for these methods. 

Technique Accuracy (%) Computational 

Complexity 

Real-time 

Performance 

Adaptability 

Extended 

Kalman Filter 

95.2 Medium Good Moderate 

Particle Swarm 

Optimization 

97.1 High Fair High 

Neural 

Networks 

98.3 High Excellent Very High 

Fuzzy Logic 94.8 Low Excellent High 

Model 

Predictive 

Control 

96.5 High Good Very High 
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IV. Results and Discussions 

 

 
 

Presented above is a bar chart illustrating the improvements made to BESS performance from 

employing adaptive optimisation methods: 

Improvement in Battery Longevity: 15% 

Boost in Efficiency: 20% 
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This graph demonstrates the effectiveness of new advanced adaptive optimisation strategies on 

the performance of battery energy storage systems (BESS). It emphasises the 15% improvement 

in both capacity retention and battery lifespan while also achieving a 20% higher operational 

efficiency than traditional management systems. 

 

This visualises the impact of improved adaptive optimisation approaches in Battery 

Management System (BMS) of Battery Energy Storage Systems (BESS) systems. The 

performance analysis of the systems was compared based on the Conventional BMS and 

Optimised BMS based on capacity retention, battery life, and operational efficiency. 

Capacity Retention: The optimised BMS improved capacity retention over the regular BMS 

by 15%. This will lead to lesser degradation and better battery health over time. 

Battery Life: The charge-discharge cycles of the optimised system were managed efficiently 

which reduced the stress on the battery cells, leading to an increase in battery life by 15%. 

Operational Efficiency: This enhanced BMS provided 20% efficiency which means the same 

amount of energy is spent in operation as before but with less wastage. 

V. Conclusion 

 

As this research suggests, incorporating machine learning with adaptive control strategies 

improves the BMS system's performance, optimising the system's reliability, efficiency, and 
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safety. These steps would help meet the growing needs of environmentally friendly solutions 

for optimising batteries and energy storage systems. 

 

 

Table 2.    Comparison of Battery Management System Optimization Techniques 

Technique Efficiency 

Improvement 

Protection 

Enhancement 

Computatio

nal 

Complexity 

Real-time 

Adaptability 

Model Predictive 

Control 

10-15% High Medium Good 

Adaptive Fuzzy Logic 8-12% Medium Low Excellent 

Neural Network-based 

Optimization 

12-18% Very High High Very Good 

Genetic Algorithm 

Optimization 

9-14% Medium High Moderate 

Particle Swarm 

Optimization 

11-16% High Medium Good 

 

https://www.gyanvihar.org/researchjournals/ctm_journals.php


     

 

       Available online at   https://www.gyanvihar.org/researchjournals/ctm_journals.php 

       SGVU International Journal of Convergence of Technology and Management 
                                                                                                       E-ISSN: 2455-7528 

                                                                                       Vol.12 Issue 1 Page No 287-302 

 

 

Correspondence to: Devajyoti Patowary, Department of Eng.and Technology,Suresh Gyan Vihar University, Jaipur.  

Corresponding author E-mail:devajyoti.patowary@gmail.com 
300 | P a g e   

 

References 

1. Alasdair J. Crawford, V. Viswanathan, 

Joseph Thompson, Steven Willard, Di Wu 

(2024) Rapid Detection of Anomalies in 

Battery Energy Storage System Data For 

Data Cleaning. 2024 IEEE Electrical 

Energy Storage Application and 

Technologies 

Conference(EESAT).doi:https://www.se

manticscholar.org/paper/e634bf73b5b4e5

7878712fdfc406ead5847e34bb 

2. Mohammad Qasem, Stoyan Stoyanov, 

Sadam Ratrout, Mariana Haddadin, 

Yazan Yassin, Chengxiu Chen, Said Al-

Hallaj, et al. (2024) Synthetic Data-

Integrated Li-Ion Battery Modeling for 

eVTOL Energy Systems. Volume(12), 

76329-76343. IEEE 

Access.doi:https://www.semanticscholar.

org/paper/ade7fb31fa6e4ea84ce9077f452

82f518d32d6f3 

3. Samuel O. Ezennaya, Julia Kowal (2024) 

Optimizing Energy Arbitrage: 

Benchmark Models for LFP Battery 

Dynamic Activation Costs in Reactive 

Balancing Market. 

Sustainability.doi:https://www.semantics

cholar.org/paper/87a7f8c2093952166d0d

a1ec28d5a5f3b321c9a4 

4. Komal Mohan Garse, Kedar Narayan 

Bairwa, Anindita Roy (2024) Hybrid 

Random Forest Regression and Artificial 

Neural Networks for Modelling and 

Monitoring the State of Health of Li-Ion 

Battery. Journal of Electrical Systems.doi: 

https://www.semanticscholar.org/paper/8

196a8d3aa084c0598e82d6ec775505d55e

dac2a 

5. Brahim Zraibi, Mohamed Mansouri, 

Mohamed Massour El Aoud (2024) 

Advancing Lithium-ion Battery 

Prognostics: A Novel Deep Learning 

Framework for Enhanced SOH and RUL 

Prediction Accuracy. Volume(10), 1-8. 

2024 International Conference 

onUbiquitousNetworking(UNet).doi:http

s://www.semanticscholar.org/paper/f522

011d28f9894cbf655ecdb326145bb0c8a5

44 

6. Mahadeva M., Bhavya V., Nidhishree M. 

Gowda, Siddanna A. Angadi, Arsalaan 

Farooq (2025) A Review on Integrating 

Smart Aquifer Recharge Systems into 

Urban Road Networks: A Sustainable 

Approach to Water Management and 

Urban Resilience. Journal of Water 

Resources and Pollution Studies. doi: 

https://www.semanticscholar.org/paper/8

0fb642222a3649f245c56102b96f3f8f464

76cd 

7. Vahid Behnamgol, Mohammad Asadi, 

Mohamed A. A. Mohamed, S. Aphale, 

Mona Faraji Niri (2024) Comprehensive 

Review of Lithium-Ion Battery State of 

Charge Estimation by Sliding Mode 

Observers. Energies. doi: 

https://www.semanticscholar.org/paper/6

0c95e8d93423eca6215a1faf82d96775bf1

d1e4 

8. Chinnadurai U, A. Vinayagam (2024) 

Energy efficient routing with cluster 

approach in wireless networks – A 

https://www.gyanvihar.org/researchjournals/ctm_journals.php
https://www.semanticscholar.org/paper/e634bf73b5b4e57878712fdfc406ead5847e34bb
https://www.semanticscholar.org/paper/e634bf73b5b4e57878712fdfc406ead5847e34bb
https://www.semanticscholar.org/paper/e634bf73b5b4e57878712fdfc406ead5847e34bb
https://www.semanticscholar.org/paper/ade7fb31fa6e4ea84ce9077f45282f518d32d6f3
https://www.semanticscholar.org/paper/ade7fb31fa6e4ea84ce9077f45282f518d32d6f3
https://www.semanticscholar.org/paper/ade7fb31fa6e4ea84ce9077f45282f518d32d6f3
https://www.semanticscholar.org/paper/87a7f8c2093952166d0da1ec28d5a5f3b321c9a4
https://www.semanticscholar.org/paper/87a7f8c2093952166d0da1ec28d5a5f3b321c9a4
https://www.semanticscholar.org/paper/87a7f8c2093952166d0da1ec28d5a5f3b321c9a4
https://www.semanticscholar.org/paper/8196a8d3aa084c0598e82d6ec775505d55edac2a
https://www.semanticscholar.org/paper/8196a8d3aa084c0598e82d6ec775505d55edac2a
https://www.semanticscholar.org/paper/8196a8d3aa084c0598e82d6ec775505d55edac2a
https://www.semanticscholar.org/paper/f522011d28f9894cbf655ecdb326145bb0c8a544
https://www.semanticscholar.org/paper/f522011d28f9894cbf655ecdb326145bb0c8a544
https://www.semanticscholar.org/paper/f522011d28f9894cbf655ecdb326145bb0c8a544
https://www.semanticscholar.org/paper/f522011d28f9894cbf655ecdb326145bb0c8a544
https://www.semanticscholar.org/paper/80fb642222a3649f245c56102b96f3f8f46476cd
https://www.semanticscholar.org/paper/80fb642222a3649f245c56102b96f3f8f46476cd
https://www.semanticscholar.org/paper/80fb642222a3649f245c56102b96f3f8f46476cd
https://www.semanticscholar.org/paper/60c95e8d93423eca6215a1faf82d96775bf1d1e4
https://www.semanticscholar.org/paper/60c95e8d93423eca6215a1faf82d96775bf1d1e4
https://www.semanticscholar.org/paper/60c95e8d93423eca6215a1faf82d96775bf1d1e4


     

 

       Available online at   https://www.gyanvihar.org/researchjournals/ctm_journals.php 

       SGVU International Journal of Convergence of Technology and Management 
                                                                                                       E-ISSN: 2455-7528 

                                                                                       Vol.12 Issue 1 Page No 287-302 

 

 

Correspondence to: Devajyoti Patowary, Department of Eng.and Technology,Suresh Gyan Vihar University, Jaipur.  

Corresponding author E-mail:devajyoti.patowary@gmail.com 
301 | P a g e   

 

literature review. The Scientific Temper. 

doi: 

https://www.semanticscholar.org/paper/d

a87f54ac82368199eff213db7837d94f88d

fdf4 

9. H. Abdullah, A. Gastli, L. Ben‐Brahim 

(2021) Reinforcement Learning Based 

EV Charging Management Systems–A 

Review. Volume(9), 41506-41531. IEEE 

Access. doi: 

https://www.semanticscholar.org/paper/1

65e53d49dcab412e69a0ae3a2f02915105

68855 

10. Kayode A. Olaniyi, Adeola Ogunleye, 

Tola M. Osifeko (2020) Review of 

Strategies for Hybrid Energy Storage 

Management System in Electric Vehicle 

Application. Volume(14), 224-232. 

International Journal of Electrical and 

Computer Engineering. 

doi:https://www.semanticscholar.org/pap

er/1db7e43c7b73f6d642c4f59fc00e6668

57d8db44 

11. T. A. Fagundes, G. Fuzato, L. J. R. Silva, 

A. Alonso, J. Vasquez, Josep M. 

Guerrero, R. Q. Machado (2024) Battery 

Energy Storage Systems in Microgrids: A 

Review of SoC Balancing and 

Perspectives. Volume(5), 961-992. IEEE 

Open Journal of the Industrial 

ElectronicsSociety.doi: 

a. https://www.semanticscholar.org/paper/a

ba2c6106ed2a49b16d2cddd2e40915d648

f8b1a 

12. Pit Mootz, Andreas J. Hanschek, 

Aleksandra Stanojevic, P. Grbović (2024) 

Improved control algorithms for battery 

management systems to reduce 

redistribution of charge within energy 

storage systems. 2024 IEEE 10th 

International Power Electronics and 

Motion Control Conference 

(IPEMC2024-ECCE Asia). doi: 

https://www.semanticscholar.org/paper/4

7f8aca87cbec4e8da7a0671429f8af945ce

982b 

13. Xu Tian, Weisheng Wang, Liang Zou, 

Shuo Zhai, Bin Hai, Rui Wang (2024) 

Energy-Management Strategy of Battery 

Energy Storage Systems in DC 

Microgrids: A Distributed Fuzzy Output 

Consensus Control Considering Multiple 

Cyber Attacks. Mathematics. doi: 

https://www.semanticscholar.org/paper/b

36a466d9b7fda7a5dbbd21259de005f58c

63e00 

14. Margrit Wicke, T. Bocklisch (2024) 

Hierarchical Energy Management of 

Hybrid Battery Storage Systems for PV 

Capacity Firming and Spot Market 

Trading Considering Degradation Costs. 

Volume(12), 52669-52686. IEEE Access. 

doi: 

https://www.semanticscholar.org/paper/e

411027e8cd4c16fc39afa568e7016db125

d6317 

15. Reshma Mathew, Krishnaraj Surendran, 

Preetha P K (2024) Harnessing Battery 

Energy Storage Systems as Fast 

Frequency Reserves for Sustainable 

Energy Stability. 2024 10th International 

Conference on Electrical Energy Systems 

(ICEES). doi: 

https://www.semanticscholar.org/paper/c

https://www.gyanvihar.org/researchjournals/ctm_journals.php
https://www.semanticscholar.org/paper/da87f54ac82368199eff213db7837d94f88dfdf4
https://www.semanticscholar.org/paper/da87f54ac82368199eff213db7837d94f88dfdf4
https://www.semanticscholar.org/paper/da87f54ac82368199eff213db7837d94f88dfdf4
https://www.semanticscholar.org/paper/165e53d49dcab412e69a0ae3a2f0291510568855
https://www.semanticscholar.org/paper/165e53d49dcab412e69a0ae3a2f0291510568855
https://www.semanticscholar.org/paper/165e53d49dcab412e69a0ae3a2f0291510568855
https://www.semanticscholar.org/paper/1db7e43c7b73f6d642c4f59fc00e666857d8db44
https://www.semanticscholar.org/paper/1db7e43c7b73f6d642c4f59fc00e666857d8db44
https://www.semanticscholar.org/paper/1db7e43c7b73f6d642c4f59fc00e666857d8db44
https://www.semanticscholar.org/paper/aba2c6106ed2a49b16d2cddd2e40915d648f8b1a
https://www.semanticscholar.org/paper/aba2c6106ed2a49b16d2cddd2e40915d648f8b1a
https://www.semanticscholar.org/paper/aba2c6106ed2a49b16d2cddd2e40915d648f8b1a
https://www.semanticscholar.org/paper/47f8aca87cbec4e8da7a0671429f8af945ce982b
https://www.semanticscholar.org/paper/47f8aca87cbec4e8da7a0671429f8af945ce982b
https://www.semanticscholar.org/paper/47f8aca87cbec4e8da7a0671429f8af945ce982b
https://www.semanticscholar.org/paper/b36a466d9b7fda7a5dbbd21259de005f58c63e00
https://www.semanticscholar.org/paper/b36a466d9b7fda7a5dbbd21259de005f58c63e00
https://www.semanticscholar.org/paper/b36a466d9b7fda7a5dbbd21259de005f58c63e00
https://www.semanticscholar.org/paper/e411027e8cd4c16fc39afa568e7016db125d6317
https://www.semanticscholar.org/paper/e411027e8cd4c16fc39afa568e7016db125d6317
https://www.semanticscholar.org/paper/e411027e8cd4c16fc39afa568e7016db125d6317
https://www.semanticscholar.org/paper/c834d75aad4eaa3f1b9b4cee06a565fe50240399


     

 

       Available online at   https://www.gyanvihar.org/researchjournals/ctm_journals.php 

       SGVU International Journal of Convergence of Technology and Management 
                                                                                                       E-ISSN: 2455-7528 

                                                                                       Vol.12 Issue 1 Page No 287-302 

 

 

Correspondence to: Devajyoti Patowary, Department of Eng.and Technology,Suresh Gyan Vihar University, Jaipur.  

Corresponding author E-mail:devajyoti.patowary@gmail.com 
302 | P a g e   

 

834d75aad4eaa3f1b9b4cee06a565fe5024

0399 

16. Andersen, Casper Welzel, Bleken, 

Francesca Lønstad, Clark, Simon, Flores, 

et al. (2021) Toward a Unified 

Description of Battery Data. doi: 

https://core.ac.uk/download/539603245.p

df 

17. Ahmad, Mussawar, Günther, Till, 

Harrison, Robert, Kaniappan Chinnathai, 

et al. (2017) An application of physical 

flexibility and software reconfigurability 

for the automation of battery module 

assembly. doi: 

https://core.ac.uk/download/82896987.pd

f 

18. Bowman, Cheryl L., Felder, James L., 

Marien, Ty V. (2025) Turbo- and Hybrid-

Electrified Aircraft Propulsion Concepts 

for Commercial Transport. doi: 

https://core.ac.uk/download/pdf/1619990

88.pdf 

19. Ahmad, M., Ahmad, M., Günther, T., 

Günther, et al. (2017) An Application of 

Physical Flexibility and Software 

Reconfigurability for the Automation of 

Battery Module Assembly. doi: 

https://core.ac.uk/download/567875603.p

df 

20. Limb, Braden J (2017) Optimization of 

Roadway Electrification Integrating 

Wireless Power Transfer: Techno 

Economic Assessment and Lifecycle 

Analysis. doi: 

https://core.ac.uk/download/77525608.pd

f 

 

https://www.gyanvihar.org/researchjournals/ctm_journals.php
https://www.semanticscholar.org/paper/c834d75aad4eaa3f1b9b4cee06a565fe50240399
https://www.semanticscholar.org/paper/c834d75aad4eaa3f1b9b4cee06a565fe50240399
https://core.ac.uk/download/539603245.pdf
https://core.ac.uk/download/539603245.pdf
https://core.ac.uk/download/82896987.pdf
https://core.ac.uk/download/82896987.pdf
https://core.ac.uk/download/82896987.pdf
https://core.ac.uk/download/pdf/161999088.pdf
https://core.ac.uk/download/pdf/161999088.pdf
https://core.ac.uk/download/567875603.pdf
https://core.ac.uk/download/567875603.pdf
https://core.ac.uk/download/77525608.pdf
https://core.ac.uk/download/77525608.pdf

