Modern Management Engineering
Volume 11, Issue 3, 2025 Autumn
PP:84-109

Paper type: Research paper

An Integrated Framework for Physical Asset Management of Oil and Gas
Wells with a Focus on Life Cycle Management

Mohammad Yousefi Sheikh-Robat!, Saeed Ramezani?, Abbas Toloie Eshlaghy?, Amir
Najafi*
Received: 10/02/2024 Accepted: 30/09/2024

Abstract

Introduction: Oil and gas wells represent the most critical physical assets in the upstream
petroleum industry. Given the strategic nature of well structures, specialized and expensive
equipment, high drilling costs, complexity and diversity of related facilities and equipment,
continuous production processes, and the importance of life cycle management in this
complex industry, the physical asset management of these wells is of paramount
importance. This research aims to identify, understand the dimensions, steps, components,
and key indicators in optimal management and explain the relationships between them to
present an integrated framework for physical asset management of oil and gas wells with a
focus on life cycle management.

Literature Review: Previous research has established that effective physical asset
management can significantly improve operational efficiency, reduce maintenance costs,
and extend the useful life of assets. However, the existing literature reveals a gap in
comprehensive frameworks specifically designed for oil and gas wells that integrate all
aspects of physical asset management throughout the asset life cycle. While standards such
as 1SO 55000 provide general guidelines for asset management, they do not address the
unique challenges and requirements of oil and gas wells. This study addresses this gap by
developing an integrated framework that considers the specific characteristics and
requirements of oil and gas well assets.

Research Methodology: This research employed a mixed-method approach. In the
gualitative phase, a systematic literature review was conducted, followed by semi-
structured interviews with 15 industry experts to collect important indicators, dimensions,
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and components. Using the Delphi technique, a list of specific methods and actions was
compiled. This phase resulted in the identification of 6 dimensions, 14 components, and 57
indicators. In the qualitative analysis, Interpretive Structural Modeling (ISM) was used to
establish relationships and hierarchical levels among dimensions and components. In the
quantitative phase, Confirmatory Factor Analysis (CFA) using AMOS software was
employed to validate the framework. The integrated framework for physical asset
management of oil and gas wells was then developed based on these analyses.

Results The research findings: indicate that the six identified dimensions—cultural
change and organizational context, well equipment information management, prevention of
premature deterioration, optimization of programs and resources, life cycle activity
management, and performance management and continuous improvement—have
significant impacts on the coherence, integration, and optimal management of programs and
activities in the physical asset management of equipment-intensive production companies,
particularly oil and gas wells. The ISM analysis revealed that cultural change and
organizational context serves as the foundation of the framework, influencing all other
dimensions. Well equipment information management and prevention of premature
deterioration were positioned at intermediate levels, while life cycle activity management,
optimization of programs and resources, and performance management and continuous
improvement were identified as dependent variables at higher levels of the framework. The
CFA results confirmed the validity of the proposed framework with acceptable fit indices
(CFI =0.92, RMSEA = 0.058, GFI = 0.89).

Discussion and Conclusion: This study contributes to the field of physical asset
management by developing an integrated framework specifically tailored for oil and gas
wells. The proposed framework addresses the unique challenges of managing these critical
assets throughout their life cycle, from design and procurement to operation, maintenance,
and eventual decommissioning. The findings highlight the importance of cultural and
organizational factors as foundational elements for successful asset management
implementation. The framework provides a structured approach for oil and gas companies
to optimize their asset management practices, potentially leading to extended asset life,
reduced maintenance costs, improved operational efficiency, and enhanced safety
performance. Future research could focus on validating the framework through case studies
in different geographical and operational contexts and developing specific implementation
guidelines for each dimension of the framework.

Keywords: Physical Asset Management, Maintenance, Integrated Framework, Oil and Gas
Wells, Life Cycle Management.
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I RTEM(Real Time Equipment Monitoring)
2 GPS (Geographical Positioning System)

3 Barcode
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