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ABSTRACT

In recent years, major oil companies around the world have accelerated their digital transformation journey by embracing data as a
strategic asset and developing digital oil fields. The emergence of big data, alongside the siloed operations of various disciplines within
the upstream oil and gas value chain, has led to numerous challenges in data management for data-driven decision-making and value
creation. Consequently, the need for a robust data management framework at the industry level is evident. This article aims to address
the gap caused by the lack of a comprehensive perspective on data management to guide professionals and researchers in the
exploration and production Industry. Using the meta-synthesis method, along with a systematic review of previous studies and the
integration of existing literature in this industry, data management is examined from various aspects, distinguishing it from data
governance. After identifying 10 key components and 47 sub-components, a four-layer conceptual framework for data management is
proposed, including: Data Infrastructure Layer, Data Architecture and Integration Layer, Data Analytics and Services Layer and Data
Management Objectives Layer. The elements of this framework can assist the petroleum industry in assessing data-driven maturity,
defining data management projects, and implementing Al-based governance.
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. Geophysic Data

. Seismic Data

. Geological Data

. Drilling Operation Data

. Mud Logging Data

. Logging While Drilling (LWD) Data

. Petrophysical Data

. Well Pressure and Temperature Data

. Reservoir Fluid Data (PVT: Pressure-Volume-Temperature)
10. Well Test Data

11. Production Data

12. Surface Facilities Data

13. Geospatial Data

14. Health, Safety, and Environment (HSE)

15. Well Abandonment and Decommissioning Data
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2. Qilfield Analysis (OA)
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. Connectivity

. Monitoring

. High Performance Data Computing

. Heterogeneous Data Sources

. Aggregation

. Cross-Functional Data Integration

. Petroleum Data Warehousing

. Real-Time Data Streaming

. Data Preprocessing

0. Metadata Handling and Enhancement
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. Petroleum Data Dictionary

. Data Accuracy

. Data Validity

. Data Consistency

Data Uniqueness

. Data Timeliness

. Data Completeness

. Industrial Cybersecurity

. Data-Driven Value Creation

0. Valuable Upstream Data Insights
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