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I
Abstract

The objective of this study 1s to tackle the challenges associated with assessing the potential of carbonate
reservoirs, especially when specialized logs such as image logs are unavailable. The primary aim is to
introduce a novel workflow that integrates machine learning and data analytics to improve the evaluation
of carbonate reservoir potential using conventional logs.

The recommended technique has several aspects. Beginning with feature engineering, technigques such
as geomeiric and harmonic averaging, combined with Z-score standard deviafion, are applied to log data.
This process yields a diverse set of over 200 metrics, offering a panoramic view of the reservoir's nature.
Following this, Principal Component Analysis (PCA) 1s employed as a means of dimensionality reduction.
This strategic implementation of PCA becomes instrumental in honing in on the pivotal variables paramount
for an accurate reservoir evaluation. Complementing these methods, data visualization, particularly through
strategic parameter plotting. assumes a pivotal role. It aids in distinguishing inherent relationships. and
patterns, and offers insights critical for an informed reservoir assessment.

Out of the diverse outcomes, two observations distinctly stand out. First, through the lens of advanced
visualization techniques. there emerges a discemnible boundary separating the high-nsk from the low-nsk
reservoir zones. This crifical delineation provides a comnerstone, bolstering decision-making with amplified
confidence. Second, a machine learning model, crafted leveraging the engineered features, comes to the fore,
showcasing an impressive accuracy rate that surpasses 85% . What makes this accomplishiment particularly
remarkable 15 that such precision was attained by relying solely on conventional logs, eliminating the
customary dependency on specialized tools.

In summation, this study makes an emphatic case for the integration of advanced data science techniques
in carbonate reservoir evaluation, especially when confronted with the absence of specialized logs. By
offering a comprehensive methodology buoved bv machine learning, the research not onlv charts a

methodological path forward but also presents the industry with a cost-effective reservoir assessment
paradigm.




