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Internet of Things creates value from data
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Analytics bridges the worlds
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Models from Empirical Data

Brahe observed the planets every night 

for over 21 years.

Kepler: (1) Planets move on ellipses, (2) 

sweeping out equal areas, (3) 

Newton concluded the law of universal 

gravitation:

Model summarizes data, can be used to 

interpolate & extrapolate, and 

understand

Tycho Brahe

(1546-1601)
Johannes 

Kepler

(1571-1630)𝐹 = 𝑚𝑎
𝑇2𝑟3 = 4𝜋2𝐺𝑀
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The good news: Analytics is worth it

effort for existing systems

value of existing systems

value of digitization

effort for digitizationprocess was

automated

physical

sensors were

installed

and computer

systems

constructed

only need to

compute

process becomes

sustainably

better and

more profitable
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The alternative is to fall behind

Can you imagine a plant without a DCS?

DCSs were installed around 1985 and on 

PCs since 1995

Would you design technical products on 

the drawing board?

CAD was introduced at the end of the 

80s

https://alrdc.com/
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The purpose of the digital oilfield is to 

maximize oilfield recovery, eliminate

non-productive time, and increase 

profitability through the design and 

deployment of integrated workflows.

PetroWiki, SPE

https://alrdc.com/
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Order of work: (1) digitization, (2) integrated workflow, (3) 

predictive maintenance, (4) increased yield, (5) profits

https://alrdc.com/


February 8-12, 2021 9 2021 International Sucker Rod Pumping Virtual Workshop  

Oilfield

10 miles

Kingdom of Bahrain
Harsh environment => expensive sensors

Large area => data transmission issues

Inaccessible location => long response times

Bahrain: 100 sq. miles of oilfield, thousands 

of wells, dedicated electricity grid

Key differences to “normal” IoT

https://alrdc.com/
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Measure & 
Transmit

Record & 
Visualize

Interpret 
& 

Diagnose

Actionize
& Plan

Track & 
Trace

• Sensors chosen 

and installed

• Analog to digital 

converters

• Data acquisition 

at well

• Digital data 

transmission to 

canopy

• Digital canopy 

for transmission 

to central server

• Establish 

database

• Meta-data

• Align 

timestamps

• Store data in 

database

• Dashboards

• Historical data 

access and plots

• Look at data

• Is data reliable 

& significant?

• Does it indicate 

a problem?

• If so, which 

problem?

• Must be done 

regularly & 

systematically

• Is interpretation 

actionable?

• If so, what 

action?

• Who should do 

it and when?

• What material, 

spare part, 

qualifications, 

etc. do they 

need?

• Enter in 

planning system

• Notify teams

• What is the status?

• What was done?

• What is the result?

• Use result to learn & 

train for future

• Record resources 

used to track effort, 

cost, materials, parts

IoT & Integrated Workflow

https://alrdc.com/
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Oilfield is illuminated by wifi repeater 

network

Each rod pump gets a wifi transmitter

All measurements are collected at the 

transmitter and regularly sent

E.g. the load cell that measures the 

load is clearly seen in the picture

Measure & Transmit

Load Cell

Wifi

Transmitter

Wifi Repeater

https://alrdc.com/
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Record & Visualize: Control system and historian, meta-data and 

diagrams, set-points transmitted back to field.

https://alrdc.com/
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Various applications in the process industry exist and are being 

pursued by operators.

https://alrdc.com/
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There are many applications in all aspects of the oil and gas 

industry from exploration to production. The most significant 

application is predictive maintenance.

Exploration

•Data Combination

•Seismic Inversion

•Drill site selection

•Bidding on leases

•Reservoir Model

•Rock Properties

•Diffusion and Flow

•Fracturing

•Decline Curve

Drilling

•Variable Speed

•Layer Detection

•Maintenance

•Reduce Drill Time

•Safety

•Shock Detection

•Steering

•Mud Loss Prediction

•Non-Productive Time

Completion

•Project Timetabling

•Labor Organization

•Logistics Optimization

•Risk Management

•Advanced Sourcing

•Training

•Design

Production

•Optimization

•Advanced Process 
Control

•Yield Forecast

•Slugging Prevention

•HSE

•ESP

•Steam Injection

•Fracture Fluids

•Rod Pump Optimization

•Multiphase Flow Meter

Maintenance

•Predictive

•Prescriptive

•Diagnostic

•Drill String Failure

•Pressure Loss in 
Pipelines

•Drone & Unmanned 
Surveillance

•Parts Orders

https://alrdc.com/
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The physical oilfield and equipment must be instrumented with 

sensors and we must have influence over actuators. This is 

combined with IT and analytics to allow decision making.

Planning 
& Decision 

Making

Analytics & 
Reporting

IT Integration & 
Infrastructure

Sensors & Actuators

Change Management

Infrastructure Investment

Our Focus as this is the new part

that links the infrastructure to the

value generation.

https://alrdc.com/
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domain expert

data scientist

1. Adjusts tool to task

2. Processes data

3. Builds tool

4. Spots over-fit

5. Finds crucial data

6. Unbiased

1. Defines the task

2. Selects data

3. Uses tool

4. Spots under-fit

5. Acts on conclusions

6. Biased

The data scientist and domain expert interact and cooperate to 

solve the problem together.

https://alrdc.com/
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Now we are prepared for decision making and thus acting on the 

prediction. Machine Learning provides information. Value is 

generated by people acting on the information!

https://alrdc.com/
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Lessons Learned
• Investment

• In sensors is significant
• In software is small
• Software creates ROI

• People
• Everyone must support and agree
• Change management is important

• Integration
• Effort is spent integrating IT systems
• Departments must be integrated in expectations

• Effort
• Mostly integration/organization
• Some domain knowledge
• Little data science

• Conclusions
• There is much more to a data science project than data 

science!
• It is not necessary for operators to have dedicated data 

science software developers – rather knowledgeable persons 
to organize, and manage the project and domain knowledge

https://alrdc.com/
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Questions? Feel free to reach out. Find details 

and case studies in my books.

Patrick Bangert, VP of AI

Samsung SDS

p.bangert@samsung.com

https://alrdc.com/
https://www.springer.com/gp/book/9783642249730
https://www.elsevier.com/books/machine-learning-and-data-science-in-the-oil-and-gas-industry/bangert/978-0-12-820714-7
https://www.elsevier.com/books/machine-learning-and-data-science-in-the-power-generation-industry/bangert/978-0-12-819742-4
mailto:p.bangert@samsung.com
https://www.linkedin.com/in/patrick-bangert-452ab013/
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Rights to this presentation are owned by the company(ies) 
and/or author(s) listed on the title page.  By submitting this 
presentation to the International Sucker Rod Pumping 
Workshop Workshop, they grant to the Workshop, and the 
Artificial Lift Research and Development Council (ALRDC) 
rights to:

• Display the presentation at the Workshop.
• Place the presentation on the www.alrdc.com web site, with access 

to the site to be as directed by the Workshop Steering Committee.
• Place the presentation on a CD for distribution and/or sale as 

directed by the Workshop Steering Committee.

Other uses of this presentation are prohibited without the 
expressed written permission of the company(ies) and/or 
author(s). 

Copyright

https://alrdc.com/
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The following disclaimer shall be included as the last page of a Technical Presentation or Continuing Education 

Course.  A similar disclaimer is included on the front page of the International Sucker Rod Pumping Workshop 

Web Site.

The Artificial Lift Research and Development Council and its officers and trustees, and the International Sucker 

Rod Pumping Workshop Workshop Steering Committee members, and their supporting organizations and 

companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this Technical 

Presentation or Continuing Education Training Course and their company(ies), provide this presentation and/or 

training material at the International Sucker Rod Pumping Workshop "as is" without any warranty of any kind, 

express or implied, as to the accuracy of the information or the products or services referred to by any presenter 

(in so far as such warranties may be excluded under any relevant law) and these members and their companies 

will not be liable for unlawful actions and any losses or damage that may result from use of any presentation as a 

consequence of any inaccuracies in, or any omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are those of the 

author and not necessarily those of the Sponsoring Organizations.  The author is solely responsible for the 

content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the source 

documents, although we do make every attempt to work from authoritative sources.   The Sponsoring 

Organizations provide these presentations and/or training materials as a service.  The Sponsoring Organizations 

make no representations or warranties, express or implied, with respect to the presentations and/or training 

materials, or any part thereof, including any warrantees of title, non-infringement of copyright or patent rights of 

others, merchantability, or fitness or suitability for any purpose.

Disclaimer

https://alrdc.com/

