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Welcome!

The program will begin soon.
You will not hear audio until we begin.
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Automating ROP Optimization in Real-Time 
Drilling Operations Using Big Data Analytics & ML

Kriti Singh
07/14/2023
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DUPTS – Drilling Uncertainty Prediction
connect.spe.org/dupts/home

+ 2,000 members distributed globally

DUPTS holds

NOC, IOC
Service company members and Academia

Covering 

Data and Modeling
Diagnostics and Forecasting

Roadmap

Drilling Uncertainty  Prediction
Technical Section

DUPTS provides international multi-disciplinary forum for
technical discussion and a consensus-based arena related to
drilling uncertainty & prediction, which focuses mainly on
artificial intelligence, machine learning and data science
solutions supporting drilling, planning and execution challenges.
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DUPTS – Drilling Uncertainty Prediction
connect.spe.org/dupts/home

Conducted by international experts

Technical Webinars

Ámsterdam Energy Summit 2023 
Technical programs around the world

We take part in special events

Computer Vision 2022
Drilling Data Competition 2021

Student Competition

Drilling Uncertainty  Prediction
Technical Section

 Clarifying existing challenges in drilling domain.
 Pointing education resources.
 Stimulating the community to share knowledge and

collaborate in this area.
 Spread the awareness about AI, ML and data science.

DUPTS – ROADMAP
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Agenda

- Introduction 
- Review of the ML model used for ROP prediction
- Semi-automated machine learning pipeline for model training
- Review of SPE publications

- Field test results
- ROP Optimizer
- Automated calibration factor

- Summary
- What’s next?

5

5



7/14/2023

6

Rotary Automation Milestones

ROP
Optimization 

Engine

Closed-loop 
Hardware Control 
for Remote Drilling

Dysfunction
Filters

Multivariate 
Objective
Function
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Review - Machine Learning Model 
Published in URTeC 2019 - 343

MAPE on blind
wells < 15%
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Input Parameters

- WITSML data

- BHA data

- Survey data

- Mud data

- Corva Engineering 
calculations
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Input Parameters

Engineered Features are added:

- Bit Hydraulic Horsepower per Square Inch
- Bit Run Distance

- Proxy for bit wear
- Lagged Features

- Lagged MSE is a proxy for formation strength

Current working 
model is a 
Multi-Variate 
Regression Model
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Semi-Automated ML Model Trainer

Asset 
Selector 

Asset 
Selector 

Asset 
Downloader 

Asset 
Downloader 

Model 
Trainer
Model 
Trainer

Model 
Evaluator

Model 
Evaluator

● Filter assets by 
Company/Basin/
Rig/Target 
Formation

● Clustering 
Algorithm to filter 
out outlier wells

● Map visualization 
of asset location

● Parallel downloading of 
training data

● Automatic and 
standardized cleaning 
process

● Automatic combination 
of training data into one 
dataset

● Reduction of download 
time from 20 to 1 day.

● Evaluation on new 
(blind) data

● Export results of all 
wells into tabular 
form for easy 
comparison

● Once approved, 
model is pushed to 
BETA for further 
testing

● Ability to train 
multiple models to 
evaluate the best 
performer

● Ability to 
edit/add/remove 
features

• Filter assets by 
Company/Basin/
Rig/Target 
Formation

• Map visualization 
of asset location

• Parallel downloading of 
training data

• Automatic and 
standardized cleaning 
process

• Automatic combination 
of training data into one 
dataset

• Reduction of download 
time from 20 to 1 day.

• Evaluation on new 
(blind) data

• Export results of all 
wells into tabular 
form for easy 
comparison

• Once approved, 
model is pushed to 
BETA for further 
testing

• Exploratory data 
analysis

• Ability to train 
multiple models to 
evaluate the best 
performer

• Ability to 
edit/add/remove 
features
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Asset Selector
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Asset Downloader
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Model Trainer Example
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Model Evaluator
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Deployer
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Model Execution
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Review – Field Test Results Published in 
SPE/IADC 2021-204043

Midland Basin –
Operator 1

• Wolfcamp A
• Same Gamma Ray
• Same BHA
• Same Bit Size

36% improvement in ROP
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Review – ROP Optimizer Presented in 
SPE/IADC 2022-208751

Multivariate Objective Function

• Filters:
• Vibration
• Torsional Severity Ratio
• Parameter Limits
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Review – Automated Calibration Factor 
Presented in SPE/IADC 2023-212568

The corrected ROP prediction after applying calibration matches the actual ROP values
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Field Test Results - Accelerate RIG Uptake

Observed improved rig compliance. The actual ROP response was very close to the predicted values
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Summary

Real-time ROP 
prediction using ML

Real-time ROP 
prediction using ML

Identify the optimal set for 
drilling parameters

Reduce cost per foot of drilling

Reduce hazards by leveraging 
RT data (e.g. vibration)

Augments
Driller’s Capability:
Reduces driller’s fatigue by 
automatically picking the 
optimal drilling parameters

RT comparison with 
offset wells data 
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What’s next?

- Closed loop automation

- Strategic partnership with a major rig contractor

- Directly control the AutoDriller setpoints using cloud -> cloud -> HMI 
connection

- Closed loop field testing with major Oil & Gas operators
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SPE Webinars are Sponsored by:
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