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Maintaining the integrity of gas wells is crucial for safe and efficient production, as failures can result in significant

environmental and operational ramifications. This research presents a multivariate statistical process monitoring

framework designed to identify deviations that signal potential well integrity problems. Our methodology utilizes Principal

Component Analysis (PCA) on observed well data to capture the main sources of variation across various pressure and

flow metrics. The derived PCA scores and residuals are tracked using Hotelling’s T^2 and Squared Prediction Error (SPE)

statistics to pinpoint deviations both within and outside the modeled subspace. To enhance fault detection and facilitate

interpretation, we create a combined monitoring index that merges the T^2 and SPE statistics, which encompasses both

modeled and unmodeled variations, yielding a consolidated measure of deviations in well integrity. The suggested

framework provides a data-driven solution for ongoing monitoring, aiding in the identification of abnormal behavior in

gas well operations.

Palavras-chave : well integrity, process monitoring, multivariate statistics, data-driven technique


