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Abstract

Accurate prediction of the Rate of Penetration (ROP) remains a major challenge in drilling
optimization due to its highly nonlinear and multivariate nature. In this study, real field data from the
Shadegan oil field including hydraulic parameters (e.g., pump pressure, flow rate), formation
pressure, and operational variables were used to develop and compare two deep learning models:
Recurrent Neural Network (RNN) and Long Short-Term Memory (LSTM). After preprocessing and
time-series segmentation, models were evaluated using RMSE, MAE, and RZ metrics. The LSTM
model demonstrated superior performance with R?=0.95, MAE=0.0236, and RMSE=0.0346,
significantly outperforming the RNN (R?=0.85). Furthermore, the trained LSTM model was
employed as a surrogate for ROP optimization, yielding an optimal ROP of 8.63 m/h more than 3.3
times the observed field average (2.6 m/h) under safe operational constraints. This data-driven
approach offers a practical framework for real-time drilling advisory systems.
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