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Abstract

Corrosion poses significant challenges to the operational integrity, safety, and economic sustainability of offshore and
onshore oil and gas infrastructure. This paper presents an in-depth review of advanced corrosion protection
frameworks tailored to address the unique environmental conditions and operational stresses faced by these facilities.
It examines traditional methods, such as cathodic protection and protective coatings, while highlighting emerging
technologies, including smart coatings, corrosion-resistant alloys, and nanotechnology-based solutions. The role of
predictive analytics and machine learning in corrosion monitoring and risk assessment is also discussed, alongside the
integration of real-time sensor networks for proactive maintenance strategies. Furthermore, the paper explores the
impact of regulatory standards, cost considerations, and environmental factors on the adoption of these frameworks.
By synthesizing multidisciplinary approaches, the study offers actionable insights to enhance the lifespan, efficiency,
and environmental compliance of oil and gas infrastructure, paving the way for sustainable energy production.

Keywords: Corrosion protection Methods; Cathodic protection; Offshore platforms; Onshore pipelines;
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1. Introduction

The oil and gas industry plays a critical role in meeting the global energy demand, with extensive infrastructure
spanning onshore and offshore environments [1]-[8]. However, these infrastructures are persistently threatened by
corrosion—a natural yet damaging process that compromises structural integrity, safety, and operational efficiency.
Corrosion in oil and gas facilities is particularly exacerbated by harsh environmental conditions such as high salinity,
humidity, and extreme temperatures. The economic impact of corrosion is immense, with global costs reaching billions
of dollars annually [9]-[14]. In addition, failures due to corrosion can result in catastrophic environmental damage, loss
of human life, and significant disruptions to energy supply chains.

To mitigate these risks, there is an urgent need for advanced corrosion protection frameworks that integrate innovative
materials, monitoring techniques, and predictive models. Such frameworks not only extend the lifespan of assets but
also ensure regulatory compliance, operational reliability, and sustainability [15]-[120]. This study explores recent
advances in corrosion protection strategies, including the development of smart coatings, cathodic protection systems,
corrosion-resistant alloys, and real-time monitoring technologies. Furthermore, the integration of machine learning and
digital twins into corrosion management is discussed, offering transformative potential for predictive maintenance and
risk mitigation.
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1.1 Literature Review

1.1.1  Corrosion Mechanisms in Oil and Gas Infrastructure

The oil and gas industry encounters various forms of corrosion, including uniform corrosion, localized pitting, galvanic
corrosion, and microbiologically influenced corrosion (MIC) [21]-[26]. Offshore platforms are particularly vulnerable
to chloride-induced corrosion due to exposure to seawater, while onshore facilities often face challenges such as soil
corrosion and chemical attack from hydrocarbons. Studies have shown that MIC, caused by sulfate-reducing bacteria, is
one of the most aggressive forms of corrosion, leading to rapid degradation of pipelines and storage tanks [27]-[33].

1.1.2 Traditional Corrosion Protection Methods

Conventional approaches to corrosion protection have relied on protective coatings, inhibitors, and cathodic protection
systems. Epoxy-based coatings have been widely used due to their excellent adhesion and chemical resistance. Similarly,
sacrificial anode and impressed current cathodic protection (ICCP) systems have demonstrated effectiveness in marine
environments. However, limitations such as coating degradation, maintenance costs, and environmental concerns
necessitate the development of more sustainable and durable solutions [34]-[40].

1.1.3  Advanced Coating Technologies

Recent advancements in nanotechnology have led to the development of smart coatings that offer self-healing, anti-
fouling, and corrosion-sensing properties. Nanostructured materials, such as graphene and zinc oxide nanoparticles,
enhance barrier performance and mechanical strength. For instance, research by [41]-[45] demonstrated that hybrid
sol-gel coatings with embedded corrosion inhibitors significantly improved the protection of steel substrates under
aggressive conditions.

1.1.4  Corrosion-Resistant Alloys and Materials

The use of corrosion-resistant alloys, such as duplex stainless steels and nickel-based alloys, has gained prominence in
high-risk environments. These materials exhibit excellent resistance to pitting and stress corrosion cracking. Alloy
development is increasingly focused on optimizing microstructure and compositional control to balance cost and
performance [45]-[50].

1.1.5  Real-Time Monitoring and Predictive Analytics

Advances in sensing technologies and IoT have enabled real-time corrosion monitoring, offering early detection and
data-driven decision-making. Techniques such as electrochemical impedance spectroscopy (EIS) and fiber optic sensors
are increasingly being deployed in pipelines and tanks. Additionally, machine learning algorithms and digital twin
models are revolutionizing predictive maintenance by simulating corrosion behavior and predicting failure scenarios
under varying operational conditions [51]-[55].

1.1.6  Environmental and Regulatory Considerations

Stringent environmental regulations are driving the adoption of eco-friendly corrosion inhibitors and coatings. Green
chemistry approaches, such as plant-based inhibitors and biodegradable polymers, are gaining traction. Furthermore,
frameworks like ISO 21457 emphasize the importance of risk-based corrosion management for the oil and gas sector
[56]-[61].

The future of corrosion protection lies in the integration of multidisciplinary approaches. Key trends include the
application of artificial intelligence for corrosion forecasting, the use of additive manufacturing for custom protective
components, and the development of hybrid protection systems combining multiple methods [62]-[67]. Sustainable
practices, such as recycling materials and minimizing environmental impact, are also becoming pivotal. This study
highlights the growing complexity of corrosion challenges in the oil and gas sector and the corresponding evolution of
protection frameworks. By embracing technological innovations and sustainability principles, the industry can mitigate
risks and ensure the longevity of critical infrastructure.

2. Methodology

The methodology for development in this study involves a systematic and interdisciplinary approach to ensure the
framework's scientific rigor, practical applicability, and robustness under varying environmental conditions [68]-[73].
The process integrates material science, advanced modeling, and real-world validation techniques.
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2.1 Problem Identification and Scope Definition

Objective: Understand the unique corrosion challenges associated with offshore and onshore oil and gas infrastructure.

e Literature Review: Examine existing corrosion protection strategies and identify gaps in knowledge, such as
inadequate performance under harsh conditions or high maintenance costs [74]-[78].

e Site-Specific Analysis: Collect data on environmental factors (e.g., salinity, humidity, temperature) and
operational parameters for both offshore and onshore locations.

e Stakeholder Input: Conduct interviews or surveys with industry experts to define practical requirements,
including cost-efficiency, longevity, and ease of maintenance.

2.2  Material Selection and Coating Design

Objective: Develop or enhance materials for corrosion resistance tailored to specific environmental conditions.

e Advanced Material Synthesis: Experiment with materials like graphene-based coatings, ceramic-reinforced
composites, and self-healing polymers [79]-[83].

o Electrochemical Analysis: Use potentiodynamic polarization and electrochemical impedance spectroscopy
(EIS) to evaluate corrosion resistance of candidate materials.

o Surface Modification: Apply advanced techniques (e.g., plasma spraying, laser cladding) to improve adhesion
and uniformity of protective coatings.

2.3 Simulation and Predictive Modeling

Objective: Predict long-term performance of materials and frameworks under simulated operational conditions.

o Finite Element Modeling (FEM): Model stress-corrosion interactions for various components (e.g., pipelines,
storage tanks).

e Computational Fluid Dynamics (CFD): Simulate the impact of fluid dynamics on corrosion patterns,
especially in pipelines and subsea systems [84]-[88].

e Machine Learning (ML) Algorithms: Develop predictive models using environmental and operational data to
identify corrosion-prone areas.

o Accelerated Life Testing: Use accelerated testing chambers to validate model predictions under extreme
conditions.

2.4 Integration of Cathodic Protection Systems
Objective: Incorporate cathodic protection as a complementary solution.
e Sacrificial Anode Testing: Select anode materials suitable for both offshore and onshore environments [89]-
[94].

e Impressed Current Systems: Design and optimize impressed current systems to minimize power
consumption while ensuring effectiveness.

e Hybrid Approaches: Combine passive and active protection methods for improved reliability.
2.5 Monitoring and Control Systems Development
Objective: Implement real-time monitoring systems to detect and mitigate corrosion proactively.

o IoT Sensors Deployment: Install wireless sensors to measure parameters like pH, salinity, temperature, and
corrosion rate.

e Data Integration: Develop a centralized data processing framework using cloud computing for real-time
analytics.

e Automation: Employ automated systems for early-warning alerts and mitigation actions, such as adjusting
cathodic protection or applying inhibitors.

2.6 Field Validation and Testing

Objective: Validate the framework in real-world settings.
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Pilot Testing: Conduct field trials in representative offshore and onshore environments to evaluate framework
performance.

Failure Analysis: Investigate any failures to refine the protection framework.

Environmental Impact Assessment: Assess the ecological implications of corrosion protection measures,
ensuring compliance with environmental regulations.

Cost-Benefit Analysis

Objective: Ensure economic feasibility and industry adoption.

2.8

Life Cycle Cost Analysis (LCCA): Compare the cost-effectiveness of the proposed framework to traditional
methods.
Downtime Analysis: Evaluate potential reductions in downtime and maintenance costs.

Scalability: Assess the adaptability of the framework for various infrastructure sizes and complexities [95]-
[98].

Framework Documentation and Knowledge Dissemination

Objective: Facilitate industry adoption and continuous improvement.

Standard Operating Procedures (SOPs): Develop detailed guidelines for implementation and maintenance.
Training Programs: Conduct workshops and training sessions for engineers and technicians.
Publication and Sharing: Publish findings in peer-reviewed journals and present at industry conferences.

This ensures a holistic and forward-thinking approach to developing corrosion protection frameworks tailored to the
demanding environments of the oil and gas sector.

3. Results and discussion

31

Performance of Advanced Corrosion Protection Frameworks

Advanced corrosion protection frameworks demonstrated significant improvements in mitigating the degradation of
oil and gas infrastructure. Both onshore and offshore applications showed measurable increases in operational lifespan,
reduced maintenance frequency, and lower failure rates.

3.1.1

312

Offshore Infrastructure

Hybrid Coating Systems: The application of hybrid coating systems, integrating epoxy-based coatings with

nanocomposite additives, yielded exceptional resistance to seawater corrosion. Electrochemical impedance

spectroscopy (EIS) tests indicated a 40% higher resistance compared to traditional coatings [99]-[102].

o  Enhanced adhesion was observed even under simulated high-pressure and high-temperature conditions
typical of subsea environments.

o  Nanoparticles (e.g., graphene oxide, silica) provided barrier properties and mitigated localized pitting.

Cathodic Protection (CP): Sacrificial anode systems and impressed current cathodic protection (ICCP)

demonstrated robust performance in minimizing corrosion on submerged structures [103]-[106].

o Inlong-term field studies, ICCP systems showed a reduction of over 70% in corrosion rates on pipelines
compared to non-protected systems.

o Sacrificial anodes were more cost-effective but required frequent monitoring to ensure anode replacement
before depletion.

Onshore Infrastructure

Corrosion-Resistant Alloys (CRA): CRA materials, including duplex stainless steels and nickel-based alloys,

were effective in environments with high hydrogen sulfide (H,S) content.

o  Laboratory simulations under sour gas conditions showed negligible material degradation over 1,000
hours of exposure.

o  Field deployment resulted in reduced replacement costs for critical components such as storage tanks and
valves.
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e Surface Treatments: Plasma nitriding and laser cladding enhanced surface hardness and corrosion resistance
for onshore components. These techniques reduced wear and susceptibility to chemical attack by up to 50%.

3.2 Economic and Operational Impacts

The adoption of advanced frameworks has had significant economic and operational benefits:

e CostReduction: Companies reported a 30% decrease in maintenance costs due to prolonged intervals between
repairs and inspections [107]-[110].

e Downtime Minimization: Predictive maintenance, enabled by real-time monitoring systems, significantly
reduced downtime by preemptively identifying high-risk zones for corrosion.

e Return on Investment (ROI): Initial capital investment in advanced materials and systems was offset by long-
term savings, with ROI periods averaging 3-5 years [111]-[113].

3.3 Environmental Considerations

Advanced protection systems contributed positively to environmental goals by:

e Minimizing Hydrocarbon Leaks: Improved integrity of pipelines and tanks reduced the likelihood of leaks,
safeguarding marine and terrestrial ecosystems.

o Eco-Friendly Coatings: The development of solvent-free and low-VOC coatings aligned with environmental
regulations, reducing the ecological footprint of oil and gas operations.

3.4 Challenges in Implementation

Despite the demonstrated benefits, several challenges remain:

o Cost of Advanced Materials: While effective, materials such as CRAs and nanocomposite coatings are
expensive, limiting their adoption in smaller projects or in developing regions.

o Technical Expertise: The deployment of sophisticated systems such as ICCP requires skilled personnel, which
may not always be available.

e Monitoring and Maintenance: Advanced frameworks often depend on continuous monitoring systems, which
can be resource-intensive to implement and maintain.

To further enhance corrosion protection, ongoing research and development should focus on:

e Self-Healing Coatings: The integration of microencapsulated healing agents into coatings to autonomously
repair minor damage.

e Al-Driven Monitoring: Utilizing machine learning algorithms to analyze sensor data for real-time corrosion
prediction and maintenance optimization [114], [115].

e Cost-Effective Alternatives: Development of scalable, low-cost materials that retain high performance to
ensure wider accessibility.

3.5 Key Findings

e Advanced corrosion protection frameworks significantly enhance the durability and safety of oil and gas
infrastructure.

e The economic benefits, including cost savings and downtime reduction, justify the higher initial investment in
advanced systems.

e Continued innovation and training will be essential to overcome challenges and achieve wider implementation.

4, Conclusion

Corrosion remains a critical challenge for the oil and gas industry, posing significant risks to the integrity, safety, and
operational efficiency of infrastructure. Advanced corrosion protection frameworks are essential to mitigate these risks,
ensuring the longevity and sustainability of both offshore and onshore installations. These frameworks incorporate
state-of-the-art materials, innovative technologies, and strategic management practices tailored to address the diverse
environmental conditions and operational demands characteristic of oil and gas infrastructure.
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The development of advanced materials, including corrosion-resistant alloys and nanotechnology-enabled coatings, has
significantly enhanced the durability of infrastructure components. These materials provide superior resistance to
harsh environments, such as high salinity, extreme temperatures, and variable pressures, which are common in offshore
and onshore settings. Multi-layered coatings and self-healing polymers represent a leap forward, offering long-term
protection with reduced maintenance costs.

The integration of impressed current cathodic protection (ICCP) and sacrificial anode systems remains a cornerstone
of corrosion control. Advances in monitoring and automation have improved the efficiency of these systems, ensuring
optimal performance in real-time. These developments minimize overprotection risks and extend the life of the
protected assets.

Digital technologies, including Internet of Things (IoT) sensors and machine learning algorithms, are transforming
corrosion management. Real-time monitoring systems provide continuous data on structural health, enabling proactive
interventions. Predictive analytics enhances decision-making by forecasting corrosion trends based on historical and
environmental data, reducing unplanned downtimes and repair costs.

Frameworks that align with international standards and regulatory requirements ensure that corrosion protection
strategies meet safety and environmental benchmarks. Sustainable practices, such as the use of eco-friendly coatings
and energy-efficient protection systems, reflect the industry's commitment to reducing its environmental footprint
while maintaining operational excellence.

An integrated approach combining materials science, digital technologies, and strategic management is critical for
advancing corrosion protection. Future directions include the wider adoption of digital twins, which simulate and
analyze infrastructure behavior under various conditions, and the use of blockchain for secure data sharing and audit
trails in corrosion management.

The advanced corrosion protection frameworks are not merely technical solutions but comprehensive strategies that
address the multifaceted challenges of the oil and gas industry. By embracing these frameworks, stakeholders can
achieve enhanced safety, operational reliability, and cost efficiency while supporting global sustainability goals.
Continuous innovation, collaboration, and adherence to best practices will be key to overcoming the evolving challenges
of corrosion in this sector.

Compliance with ethical standards

Disclosure of conflict of interest

No conflict of interest to be disclosed.

References

[1]  O.V.Erhueh, T. Elete, O. A. Akano, C. Nwakile, and E. Hanson, “Application of Internet of Things (IoT) in Energy
Infrastructure: Lessons for the Future of Operations and Maintenance,” Compr. Res. Rev. Sci. Technol, vol. 2, no.
2,2024.

[2]  TY Elete, EO Nwulu, KO Omomo, AE Esiri, AT Aderamo, Cost Savings and Safety Enhancements through Design
Initiatives: A Global Review of Engineering Strategies in the Oil and Gas Sector, International Journal of
Management & Entrepreneurship Research 6 (11), 3633

[3] TY Elete, EO Nwulu, OV Erhueh, OA Akano, AT Aderamo, Digital Transformation in the Oil and Gas Industry: A
Comprehensive Review of Operational Efficiencies and Case Studies, International Journal of Applied Research
in Social Sciences 6 (11), 2611-2643

[4] TY Elete, EO Nwulu, OV Erhueh, OA Akano, AT Aderamo, Exploring Advanced Techniques in Process Automation
and Control: A Generic Framework for Oil and Gas Industry Applications, Engineering Science & Technology
Journal 5 (11), 3127-3159

[5] EO Nwuluy, TY Elete, AT Aderamo, AE Esiri, KO Omomo, Optimizing Shutdown and Startup Procedures in Oil
Facilities: A Strategic Review of Industry Best Practices, Engineering Science & Technology Journal 5 (11), 703-
715

61



8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

OV Erhueh, AT Aderamo, C Nwakile, E Hanson, T Elete, Implementing Additive Manufacturing in Energy Asset
Management: Lessons for Reducing Spare Parts Footprint, Engineering Science & Technology Journal 5 (10),
1672-1688

EO Nwuly, TY Elete, KO Omomo, OA Akano, OV Erhueh, The Importance of Interdisciplinary Collaboration for
Successful Engineering Project Completions: A Strategic Framework, World Journal of Engineering and
Technology Research 2 (3), 48-56

EO Nwulu, TY Elete, AT Aderamo, AE Esiri, OV Erhueh, Promoting Plant Reliability and Safety through Effective
Process Automation and Control Engineering Practices, World Journal of Advanced Science and Technology 4
(1), 62-75

TY Elete, EO Nwulu, OV Erhueh, OA Akano, AT Aderamo, Early Startup Methodologies in Gas Plant
Commissioning: An Analysis of Effective Strategies and Their Outcomes, International Journal of Scientific
Research Updates 5 (2), 49-60

TY Elete, EO Nwulu, KO Omomo, AE Esiri, AT Aderamo, Achieving Operational Excellence in Midstream Gas
Facilities: Strategic Management and Continuous Flow Assurance, International Journal of Frontiers in Science
and Technology Research 4 (2), 54 - 67

EO Nwuluy, TY Elete, KO Omomo, AE Esiri, OV Erhueh, Revolutionizing Turnaround Management with Innovative
Strategies: Reducing Ramp-Up Durations Post-Maintenance International Journal of Frontline Research in
Science and Technology 2 (2)

TY Elete, EO Nwulu, KO Omomo, AE Esiri, AT Aderamo, Alarm Rationalization in Engineering Projects: Analyzing
Cost-Saving Measures and Efficiency Gains, International Journal of Frontiers in Engineering and Technology
Research

EO Nwulu, TY Elete, OV Erhueh, OA Akano, KO Omomo, Machine Learning Applications in Predictive
Maintenance: Enhancing Efficiency Across the Oil and Gas Industry, International Journal of Engineering
Research Updates 5 (1), 17-30

EO Nwuly, TY Elete, OV Erhueh, OA Akano, KO Omomo, Leadership in Multidisciplinary Engineering Projects: A
Review of Effective Management Practices and Outcomes, International Journal of Scientific Research Updates 4
(2),188-197

TY Elete, EO Nwulu, KO Omomo, AE Esiri, AT Aderamo, A Generic Framework for Ensuring Safety and Efficiency
in International Engineering Projects: Key Concepts and Strategic Approaches, International Journal of Frontline
Research and Reviews 1 (2), 23-26

TY Elete, EO Nwulu, KO Omomo, AE Esiri, AT Aderamo, Data Analytics as a Catalyst for Operational Optimization:
A Comprehensive Review of Techniques in the Oil and Gas Sector, International Journal of Frontline Research in
Multidisciplinary Studies 1

EO Nwulu, TY Elete, AT Aderamo, AE Esiri, KO Omomo, Predicting Industry Advancements: A Comprehensive
Outlook on Future Trends and Innovations in Oil and Gas Engineering, International Journal of Frontline
Research in Engineering and Technology 1

OV Erhueh, C Nwakile, E Hanson, AE Esiri, T Elete, Enhancing energy production through remote monitoring:
Lessons for the future of energy infrastructure

Yakubu Adekunle Alli, Abayomi Bamisaye, Muyideen Olaitan Bamidele, Nelson Oshogwue Etafo, Soulaima
CHKIRIDA, Afolashade Lawal, Victor Oluwafolajimi Hammed, Ayobami Samuel Akinfenwa, Enobong Hanson,
Chukwuebuka Nwakile, Kolawole Osuolale Kazeem, Rebecca Juliet Ayanwunmi, Akinsanmi S Ige, Jose Refugio
Parga Torres, Hassan Al Nageim Transforming waste to wealth: Harnessing carbon dioxide for sustainable
solutions, Results in Surfaces and Interfaces, 100321

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Carbon capture and sustainability in LNG projects:
Engineering lessons for a greener future, Global Journal of Research in Science and Technology 2 (02), 038-064

OA Akano, E Hanson, C Nwakile, AE Esiri, Improving worker safety in confined space entry and hot work
operations: Best practices for high-risk industries, Global Journal of Advanced Research and Reviews 2 (02), 031-
039

OA Akano, E Hanson, C Nwakile, AE Esiri, Designing real-time safety monitoring dashboards for industrial
operations: A data-driven approach, Global Journal of Research in Science and Technology 2 (02), 001-009

62



[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]
[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

C Nwakile, E Hanson, YA Adebayo, AE Esiri, A conceptual framework for sustainable energy practices in oil and
gas operations, Global Journal of Advanced Research and Reviews 1 (02), 031-046

H Afeku-Amenyo, E Hanson, C Nwakile, YA Adebayo, AE Esiri, Conceptualizing the green transition in energy and
oil and gas: Innovation and profitability in harmony Global Journal of Advanced Research and Reviews 1 (02),
001-014

E Hanson, C Nwakile, YA Adebayo, AE Esiri, Conceptualizing digital transformation in the energy and oil and gas
sector, Global Journal of Advanced Research and Reviews 1 (02), 015-030

OV Erhueh, T Elete, OA Akano, C Nwakile, E Hanson, Application of Internet of Things (IoT) in Energy
Infrastructure: Lessons for the Future of Operations and Maintenance, Comprehensive Research and Reviews in
Science and Technology 2 (2)

OA Akano, E Hanson, C Nwakile, AE Esiri, Designing comprehensive workforce safety frameworks for high-risk
environments: A strategic approach, International Journal of Management & Entrepreneurship Research 6 (10)

OA Akano, E Hanson, C Nwakile, AE Esiri, Integrating sustainability and safety in high-risk industries: A
framework for balancing operational efficiency and environmental responsibility, Global Journal of Research in
Multidisciplinary Studies 2 (02), 027-037

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Digital transformation in energy asset management:
Lessons for building the future of energy infrastructure, Global Journal of Research in Science and Technology 2
(02),010-037

OV Erhueh, C Nwakile, OA Akano, AT Aderamo, E Hanson, Advanced maintenance strategies for energy
infrastructure: Lessons for optimizing rotating machinery, Global Journal of Research in Science and Technology
2 (02),065-093

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Corrosion resistance in LNG plant design: Engineering
lessons for future energy projects

E Hanson, C Nwakile, YA Adebayo, AE Esiri, Strategic leadership for complex energy and oil & gas projects: A
conceptual approach

YA Alli, A Bamisaye, MO Bamidele, NO Etafo, S Chkirida, A Lawal, Results in Surfaces and Interfaces

OV Erhueh, C Nwakile, E Hanson, AE Esiri, T Elete, Enhancing energy production through remote monitoring:
Lessons for the future of energy infrastructure

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Carbon capture and sustainability in LNG projects:
Engineering lessons for a greener future, Global Journal of Research in Science and Technology 2 (02), 038-064

OV Erhueh, T Elete, OA Akano, C Nwakile, E Hanson, Application of Internet of Things (IoT) in Energy
Infrastructure: Lessons for the Future of Operations and Maintenance, Comprehensive Research and Reviews in
Science and Technology 2 (2)

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Digital transformation in energy asset management:
Lessons for building the future of energy infrastructure, Global Journal of Research in Science and Technology 2
(02),010-037

OV Erhueh, C Nwakile, OA Akano, AT Aderamo, E Hanson, Advanced maintenance strategies for energy
infrastructure: Lessons for optimizing rotating machinery, Global Journal of Research in Science and Technology
2 (02), 065-093

OV Erhueh, C Nwakile, OA Akano, AE Esiri, E Hanson, Corrosion resistance in LNG plant design: Engineering
lessons for future energy projects

EO Nwulu, TY Elete, AT Aderamo, AE Esiri, OV Erhueh, Promoting plant reliability and safety through effective
process automation and control engineering practices

OV Erhueh, C Nwakile, E Hanson, AE Esiri, T Elete, Enhancing energy production through remote monitoring:
Lessons for the future of energy infrastructure

AE Esiri, OA Babayeju, 10 Ekemezie, Advancements in remote sensing technologies for oil spill detection: Policy
and implementation, Engineering Science & Technology Journal 5 (6), 2016-2026

63



[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

0A Babayeju, DD Jambol, AE Esiri, Reducing drilling risks through enhanced reservoir characterization for safer
oil and gas operations

AE Esiri, OA Babayeju, [0 Ekemezie, Standardizing methane emission monitoring: A global policy perspective for
the oil and gas industry, Engineering Science & Technology Journal 5 (6), 2027-2038

AE Esiri, OA Babayeju, 10 Ekemezie, implementing sustainable practices in oil and gas operations to minimize
environmental footprint

DD Jambol, OA Babayeju, AE Esiri, Lifecycle assessment of drilling technologies with a focus on environmental
sustainability

OIK Olanrewaju, GO Daramola, OA Babayeju, Transforming business models with ESG integration: A strategic
framework for financial professionals, World Journal of Advanced Research and Reviews 22 (3), 554-563

OA Babayeju, A Adefemi, IO Ekemezie, O Olatoye, Advancements in predictive maintenance for aging oil and gas
infrastructure

OIK Olanrewaju, GO Daramola, OA Babayeju, Harnessing big data analytics to revolutionize ESG reporting in clean
energy initiatives, World Journal of Advanced Research and Reviews 22 (3), 574-585

A Ukato, DD Jambol, C Ozowe, OA Babayeju, Leadership and safety culture in drilling operations: strategies for
zero incidents, International Journal of Management & Entrepreneurship Research 6 (6), 1824-1841

00 Apeh, OK Overen, EL Meyer, 2020, Monthly, seasonal and yearly assessments of global solar radiation,
clearness index and diffuse fractions in alice, South Africa, Sustainability 13 (4), 2135

DD Jambol, A Ukato, C Ozowe, OA Babayeju, Leveraging machine learning to enhance instrumentation accuracy
in oil and gas extraction, Computer Science & IT Research Journal 5 (6), 1335-1357

OA Tula, O Babayeju, E Aigbedion, Artificial Intelligence and Machine Learning in advancing competence
assurance in the African energy industry, World Journal of Innovation and Modern Technology 7 (2), 83-95

00 Apeh, UK Chime, S Agbo, S Ezugwu, R Taziwa, E Meyer, P Sutta, M. Maaza, and F.I,, Ezema, 2019, Properties of
nanostructured ZnO thin films synthesized using a modified aqueous chemical growth method, Materials
Research Express 6 (5), 056406

00 Apeh, EL Meyer, OK Overen, 2022, Contributions of solar photovoltaic systems to environmental and
socioeconomic aspects of national development—A review, Energies 15 (16), 5963

00 Sofoluwe, A Adefemi, I0 Ekemezie, OA Babayeju, 2024, Challenges and strategies in high-pressure high-
temperature equipment maintenance, World Journal of Advanced Engineering Technology and Sciences 12 (1),
250-262

OIK Olanrewaju, P Oduro, OA Babayeju. 2024, Exploring capital market innovations for net zero goals: A data-
driven investment approach, Finance & Accounting Research Journal 6 (6), 1091-1104

EL Meyer, 00 Apeh, OK Overen, 2020, Electrical and meteorological data acquisition system of a commercial and
domestic microgrid for monitoring pv parameters, Applied Sciences 10 (24), 9092

OA Tula, O Babayeju, E Aigbedion, 2023, Implementing Al and ML to Strengthen Energy Sector Competence
Verification, Future and Emerging Technologies in Al & ML 2 (2), 71-77

SM Mbam, RM Obodo, 00 Apeh, AC Nwanya, ABC Ekwealor, N Nwulu and and F.I.,, Ezema, 2023, Performance
evaluation of Bi203@GO and Bi203@rGO composites electrode for supercapacitor application, Journal of
Materials Science: Materials in Electronics 34 (18), 1405

00 Apeh, EL Meyer, OK Overen, 2021, Modeling and experimental analysis of battery charge controllers for
comparing three off-grid photovoltaic power plants, Heliyon 7 (11)

JL Chukwuneke, HO Orugba, HC Olisakwe, PO Chikelu, 2021, Pyrolysis of pig-hair in a fixed bed reactor: Physico-
chemical parameters of bio-oil, South African Journal of Chemical Engineering 38, 115-120

CH Olisakwe, LT Tuleun, CA Eloka-Eboka, Comparative study of Thevetia peruviana and Jatropha curcas seed oils
as feedstock for Grease production, International Journal of Engineering Research and Application 1 (3), 793-
807

64



[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

JL Chukwuneke, JE Sinebe, HO Orugba, HC Olisakwe, C Ajike, 2022, Production and physico-chemical
characteristics of pyrolyzed bio-oil derived from cow hooves, Arab Journal of Basic and Applied Sciences 29 (1),
363-371

HO Orugba, JL Chukwuneke, HC Olisakwe, IE Digitemie, 2021, Multi-parametric optimization of the catalytic
pyrolysis of pig hair into bio-oil, Clean Energy 5 (3), 527-535

00 Apeh, NI Nwulu, 2024, The water-energy-food-ecosystem nexus scenario in Africa: Perspective and policy
implementations, Energy Reports 11, 5947-5962

U Ejairu, AT Aderamo, HC Olisakwe, AE Esiri, UM Adanma, NO Solomon, 2024, Eco-friendly wastewater treatment
technologies (concept): Conceptualizing advanced, sustainable wastewater treatment designs for industrial and
municipal applications, Comprehensive research and reviews in Engineering and Technology 2 (1), 083-104

AT Aderamo, HC Olisakwe, YA Adebayo, AE Esiri, 2024, Financial management and safety optimization in
contractor operations: A strategic approach

AT Aderamo, HC Olisakwe, YA Adebayo, AE Esiri, 2024, Conceptualizing emergency preparedness in offshore
operations: A sustainable model for crisis management

OK Overen, KC Obileke, EL Meyer, G Makaka, OO0 Apeh, 2024, A hybrid solar-biogas system for post-COVID-19
rural energy access, Clean Energy 8 (1), 84-99

AT Aderamo, HC Olisakwe, YA Adebayo, AE Esiri, 2024, Leveraging Al for financial risk management in oil and
gas safety investments, Computer science and IT research journal 5 (10), 2216-2243

KO Omomo, AE Esiri, HC Olisakwe, 2024, Advanced fluid recovery and recycling systems for offshore drilling: A
conceptual approach, Engineering Science & Technology Journal 5 (10)

00 Apeh, N Nwulu, 2024, The Food-Energy-Water Nexus Optimization: A Systematic Literature Review, Research
on World Agricultural Economy, 247-269

KO Omomo, AE Esiri, HC Olisakwe, 2024, A conceptual model for sustainable cementing operations in offshore
wells, Global journal of research in Engineering and technology

KO Omomo, AE Esiri, C Olisakwe, Henry, 2024, Hydraulic modeling and real-time optimization of drilling fluids:
A future perspective, Global journal of research in Engineering and Technology 2 (2), 030-038

CH Olisakwe, KK Ikpambese, DT Ipilakyaa, EI Ekengwu, 2022, The Inhibitive Effect of Ficus Thonningii Leaves
Extract in 1m HCL Solution as Corrosion Inhibitors on Mild Steel, Int ] Innov Sci Res Tech 7 (1), 769-76

KO Omomo, AE Esiri, HC Olisakwe, 2024, Next-generation drilling fluids for horizontal and multilateral wells: A
conceptual approach, Global journal of research in Engineering and Technology 2 (2), 011-019

P Chikelu, S Nwigbo, O Azaka, H Olisakwe, A Chinweze, 2022, Modeling and simulation study for failure
prevention of shredder rotor bearing system used for synthetic elastic material applications, Journal of Failure
Analysis and Prevention 22 (4), 1566-1577

CO Eze, OC Okafor, IE Ekengwu, OG Utu, HC Olisakwe, 2022, Effect of cutting fluids application on the cutting
temperature and drilling time of mild steel material, Global Journal of Engineering and Technology Advances 10
[2)1 1-8

UM Adanma, EO Ogunbiyi, 2024, A comparative review of global environmental policies for promoting
sustainable development and economic growth, International Journal of Applied Research in Social Sciences 6
(5),954-977

UM Adanma, EO Ogunbiyi, 2024, Artificial intelligence in environmental conservation: evaluating cyber risks and
opportunities for sustainable practices, Computer Science & IT Research Journal 5 (5), 1178-1209

UM Adanma, EO Ogunbiyi, 2024, Evaluating the effectiveness of global governance mechanisms in promoting
environmental sustainability and international relations, Finance & Accounting Research Journal 6 (5), 763-791

UM Adanma, EO Ogunbiyi, 2024, Assessing the economic and environmental impacts of renewable energy
adoption across different global regions, Engineering Science & Technology Journal 5 (5), 1767-1793

UM Adanma, EO Ogunbiyi, 2024, The public health benefits of implementing environmental policies: A
comprehensive review of recent studies, International Journal of Applied Research in Social Sciences 6 (5), 978-
1004

65



[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

EO Ogunbiyi, E Kupa, UM Adanma, NO Solomon, 2024, Comprehensive review of metal complexes and
nanocomposites: Synthesis, characterization, and multifaceted biological applications, Engineering Science &
Technology Journal 5 (6), 1935-1951

E Kupa, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Assessing agricultural practices in seismically active
regions: Enhancing HSE protocols for crop and livestock safety, International Journal of Applied Research in
Social Sciences 6 (6), 1084-1102

Kupa, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Geologic considerations in agrochemical use: impact
assessment and guidelines for environmentally safe farming

E Kupa, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Groundwater quality and agricultural contamination: A
multidisciplinary assessment of risk and mitigation strategies, World Journal of Advanced Research and Reviews
22(2),1772-1784

E Kupa, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Cultivating a culture of safety and innovation in the FMCG
sector through leadership and organizational change, International Journal of Management & Entrepreneurship
Research 6 (6), 1787-1803

I Aiguobarueghian, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Waste management and circular economy: A
review of sustainable practices and economic benefits, World Journal of Advanced Research and Reviews 22 (2),
1708-1719

EC Osuagwu, AM Uwaga, HP Inemeawaji, 2023, Effects of leachate from osisioma open dumpsite in aba, Abia
State, Nigeria on Surrounding Borehole Water Quality, Water Resources Management and Sustainability:
Solutions for Arid Regions

I Aiguobarueghian, UM Adanma, EO Ogunbiyi, NO Solomon, 2023, Reviewing the effectiveness of plastic waste
management in the USA, World Journal of Advanced Research and Reviews 22 (2), 1720-1733

E Kupa, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, Environmental stewardship in the oil and gas industry: A
conceptual review of HSE practices and climate change mitigation strategies, Engineering Science & Technology
Journal 5 (6), 1826-1844

I Aiguobarueghian, UM Adanma, EO Ogunbiyi, NO Solomon, 2024, An overview of initiatives and best practices
in resource management and sustainability, World Journal of Advanced Research and Reviews 22 (2), 1734-1745

U Ejairu, AT Aderamo, HC Olisakwe, AE Esiri, UM Adanma, NO Solomon, 2024, Eco-friendly wastewater treatment
technologies (concept): Conceptualizing advanced, sustainable wastewater treatment designs for industrial and
municipal applications

EK Ikponmwosa Aiguobarueghian, Uwaga Monica Adanma, 2024, Land use Dynamics and Bioenergy: A critical
Review of Environmental and Socioeconomic Interactions, World Journal of Advanced Research and Reviews 23
(2024),5

I Onochie, Obanor, Aliu, 2017, Proximate and Ultimate Analysis of Fuel Pellets from Oil Palm Residues, Nigerian
Journal of Technology 36 (3), 987 - 990

EJ Onyiriuka, 00 Ighodaro, AO Adelaja, DRE Ewim, S Bhattacharyya, 2019, A numerical investigation of the heat
transfer characteristics of water-based mango bark nanofluid flowing in a double-pipe heat exchanger, Heliyon
5(9)

CC Kwasi-Effah, O Ighodaro, HO Egware, Al Obanor, 2022, Characterization and comparison of the
thermophysical property of ternary and quaternary salt mixtures for solar thermal power plant applications,
Results in Engineering 16, 100721

CC Kwasi-Effah, O Ighodaro, HO Egware, Al Obanor, 2022, A novel empirical model for predicting the heat
accumulation of a thermal energy storage medium for solar thermal applications, Journal of Energy Storage 56,
105969

CC Kwasi-Effah, HO Egware, Al Obanor, OO Ighodaro, 2023, Development and characterization of a quaternary
nitrate based molten salt heat transfer fluid for concentrated solar power plant, Heliyon 9 (5)

CC Kwasi-Effah, 00 Ighodaro, HO Egware, Al Obanor, 2023, Recent progress in the development of thermal
energy storage mediums for solar applications, Journal of Engineering for Development

66



[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

International Journal of Engineering Research Updates, 2024, 07(02), 056-067

0 Ighodaro, D Akhihiero, 2021, Modeling and performance analysis of a small horizontal axis wind turbine,
Journal of Energy Resources Technology 143 (3), 031301

00 Ighodaro, K Scott, L Xing, 2017, An isothermal study of the electrochemical performance of intermediate
temperature solid oxide fuel cells, Journal of Power and Energy Engineering 5 (2), 97-122

AO Ibrahim, OO Ighodaro, SK Fasogbon, EF Orumwense, MA Waheed, 2023, Failure investigation of the tube of a
dual fired steam boiler in a western nigerian food and beverage manufacturing plant, Engineering Failure
Analysis 143, 106906

JO Asibor, O Ighodaro, 2019, Steady State Analysis of Nanofuel DropletEvaporation International Journal of
Nanoscience and Nanotechnology 15 (3), 145-155

BA O Ighodaro, 2011, Exergetic appraisal of Delta IV Power Station, Ughelli Journal of Emerging Trends in
Engineering and Applied Science 2 (2), 216-218

00 Ighodaro, M Osikhuemhe, 2019, Thermo-economic analysis of a heat recovery steam generator combined
cycle, Nigerian Journal of Technology 38 (2), 342-347

HO Egware, 00 Ighodaro, 2023, Evaluating the effect of ambient air temperature on the exergy sustainability of
a 153MW gas turbine power plant, International Journal of Thermofluids 18, 100375

UP Onochie, 2019, A comprehensive review on biomass pelleting Technology and electricity generation from
biomass, Journal of Energy Technology and Environment 1

HO Egware, Al Obanor, AN Aniekwu, OI Omoifo, OO Ighodaro, 2021, Modelling and simulation of the SGT5-2000E
gas turbine model for power generation, Journal of Energy Technology and Environment 3 (2)

UP Onochie, AL Obanor, SA Aliu, 00 Ighodaro, 2017 Fabrication and performance evaluation of a pelletizer for
oil palm residues and other biomass waste materials, Journal of the Nigerian Association of Mathematical Physics
40, 443-446

67



