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Abstract
This academic poster presentation explores the evolving role of the modern Petroleum Engineer within the strategic context of Kuwait City. As a global hub for hydrocarbon production, Kuwait holds some of the world’s largest conventional oil reserves. However, maintaining these reserves while meeting increasing domestic energy demands and transitioning toward sustainable energy practices presents unique engineering challenges. This document outlines current methodologies in Enhanced Oil Recovery (EOR), reservoir simulation, and digital integration specifically tailored to the complex geological formations found in the region surrounding Kuwait City.
1. Introduction: The Strategic Context of Kuwait City
Kuwait City stands not only as the political and administrative heart of the nation but also as a critical node in the global petroleum supply chain. For decades, Petroleum Engineers have been instrumental in developing the giant oil fields that underpin this economy. However, the definition of our profession is shifting. In Kuwait City today, Petroleum Engineering is no longer solely about extraction efficiency; it is about maximizing ultimate recovery factors (URF) while minimizing environmental footprints.
The geological setting of Kuwait, characterized by complex carbonate and clastic reservoirs from the Middle Eocene to Upper Cretaceous periods, requires specialized engineering approaches. The focus of this presentation is to analyze how modern Petroleum Engineers are leveraging data science and advanced thermodynamics to address pressure maintenance issues in mature fields near Kuwait City.
2. Technical Challenges and Engineering Solutions
A. Reservoir Simulation and Characterization
The heterogeneity of Kuwait’s subsurface geology poses significant challenges for standard simulation models. Petroleum Engineers must employ high-resolution 3D seismic interpretation combined with dynamic well test data to accurately model fluid flow. In the context of Kuwait City, where many fields are in production decline stages, precise characterization is vital to identify bypassed oil pockets.
· Data Integration: Integrating static geological data with real-time production telemetry allows for dynamic history matching.
· Numerical Modeling: Utilizing advanced simulators (such as Eclipse or CMG) to predict long-term performance under various depletion strategies.
B. Enhanced Oil Recovery (EOR) Strategies
To sustain production levels, Petroleum Engineers in Kuwait are increasingly turning to EOR techniques. While water flooding remains the primary pressure maintenance method, CO2 injection and polymer flooding are being piloted in select locations near Kuwait City to improve sweep efficiency.
· CO2-EOR: Leveraging industrial carbon capture initiatives in Kuwait to inject CO2 into heavy oil zones, achieving a dual benefit of increased recovery and carbon sequestration.
· Miscible vs. Immiscible Flooding: Analyzing the economic and technical viability of miscible gas injection versus traditional immiscible water flooding in the deep carbonate reservoirs.
C. Digital Transformation and AI
The modern Petroleum Engineer in Kuwait City must be proficient in digital tools. Artificial Intelligence (AI) and Machine Learning (ML) algorithms are being deployed to optimize drilling parameters, predict equipment failures, and streamline production scheduling. This digital shift is crucial for maintaining operational excellence amidst a tightening global labor market for specialized engineering talent.
3. Case Studies from Kuwait City Operations
This section presents preliminary data from three major fields located in the vicinity of Kuwait City, demonstrating the impact of integrated engineering approaches.
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