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Abstract

A primary goal of Digital Qilfield initiatives is to transform available data into reliable information that aids in decision-making. This involves
analyzing multiple alternatives in operational decision-making to enhance production and reserves while minimizing operational and capital
expenditures. This paper presents the application of a modeling and optimization technologies to rapidly create models integrating artificial
intelligence/machine learning with reservoir physics (Data Physics or Physics Embedded Machine Learning). The models are designed to
operate quickly, making them highly suitable for an optimizer to execute thousands ofiterations. The multi-objective optimizer's role is to
identify and prioritize the best scenarios for specific objectives such as optimizing water injection, well-flowing pressure (Pwf), and the
conversion/reactivation or addition of in-fill wells. Moreover, it integrates these diverse actions into a comprehensive optimized field
development strategy. This strategy accounts for various interventions in the aforementioned areas while always considering operational and
financial limitations to maximize the net present value (NPV). This paper presents the work carried out in a Colombian oil field, executed in
two distinct phases. The first phase involved deploying Data Physics technology to construct a model and lasted about six weeks for a field
with 80 producers and 40 injectors. The model building began with a learning phase in 2010, followed by a testing phase during 2022-2023,
and concluded with a validation or blind test in 2023.The model accounted for aquifer support and was segmented into six blocks to represent
permeability barriersacross various areas accurately. Furthermore, the project led to development of a preliminary portfolio of opportunities
using various individual optimization modules to develop strategies to boost production orreduce operational and capital costs. In addition, a
comprehensive portfolio optimization plan was established to identify opportunities for enhancing production and lowering operational
expenditures across the three most-producing blocks. The final optimization utilized a function that balanced the capital deployed against the
net present value (NPV), providing optimal scenarios for capital and operational expenditures. This included combined options for water
injection management, infill drilling locations, Pwf optimum settings, workover candidates, and reactivation plans. In essence, the final product
is a "Pareto of Paretos™ providing an optimum combination of individually optimized operational scenarios. Having finished the modeling and
optimization creation phase, the purpose of this paper, the project will move into implementation in 2025. Novel/Additive Information: Data
physics has been used to optimize specific operational situations -water,steam or COz2 injection, in-fill drilling locations, conversions, etc. This
is the first time that the Data Physics concept is applied to find the optimum Capex/Opex strategy prescribing the optimum integrated
operational scenario and making combined recommendations of the different options that optimize capital allocation



