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BEYOND MACHINE LEARNING

DIGITAL TWIN

DIGITAL TWIN IS A DIGITAL MODEL OF A PHYSICAL OBJECT, SYSTEM OR PROCESS THAT EXISTS (OR COULD EXIST)
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BEYOND MACHINE LEARNING

EXAMPLE: DIGITAL TWIN FOR OIL WELL

WELL DESIGN DRILLING & COMPLETION

1l

\L\/

. Al-driven Drilling & Completion
ML generates Optimal Well

Design and Execution plan

DIGITIAL
TWIN

Analytics
& Al .
Well Data Production
1‘ ) 1 Field data Decline Curves
EWR Historian _ Predictive Analytics on Integrated
DDR Real-Time Operations isital | hai
AFE Compliance Digital Supply Chain

Costs ERP

ML supports Continuous
Improvement Across
Multidisciplinary teams

Real-Time Analytics for Wells
Optimization Center
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BEYOND MACHINE LEARNING

+HUMAN EXPERTISE

ADDS THE CONTEXT FOR DIFFERENT VIEWS OF THE DIGITAL TWIN

Leverage past designs to
generate engineering
detailed design to fulfill
requirements

Apply cross system lessons with
instance-specific needs to optimize
operations

. . @® \Whatis the insight from the ,'
& What |nfo.rmat|on §0€s [ specific pattern of events? ,’
into c;eatmg well offset _ What is the next-best ,,
study: PRGN action? ’
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JRe Sam= Sen” LIFECYCLE OF
THING / SYSTEM

Leverage past performance
results to generate design
requirements

commisioning

What results are
interesting? E.g., high
productivity, loss
circulation

What measurements are
used? What is acceptable
variance?
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Reconcile as-designed and as-built
through manufacturing build and



BEYOND MACHINE LEARNING

EXAMPLE: +HUMAN EXPERTISE IN SEARCH

EXAMPLE:

Accenture <

>
Company accenture

Acoemure ple s a multinational professional services company that
pravides services in strategy, consaltng, digital, technology and
operations. A Fortune Global 500 company, it has been incorpormed
in Dubsling Ireland since September 19t 2009 Wikipedia

Stock price: ACN (NYSD) G186.20 «2130+1.10%)

Ost 34 LRI W BT - Dhachetmvmnt

CEO: Julie Swaet (Sep 1,2015)

Hoadgquarters: Dublin, retand

Revearwie: 416 billon USD (2018)

Customer service! 1 (177) B9 9009

Number of employees: 492000 (2019)

Subsidiaries: Avanade, Drogat, IMJ Carporaton, MORE

Profiles
Linkeiiin YouTuoe Twittar Facwbook  liwtagram

People also search for

Deloitte. Corymin® Cognlzant EY °

Deloite Capgerrnl  Cognizamt  Emnt & Teta
Young Consulta
fervons
Show lens

[SER Fewithar b

View 15+ mom
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INTERNET SEARCH FOR ACCENTURE

People also ask

What do they do at Accenture?
What is special about Accenture?
Why should | join Accenture?

Is Accenture a good company?
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BEYOND MACHINE LEARNING

KNOWLEDGE GRAPH

EXAMPLE: INTERNET SEARCH

Extract Information Contextualize Information Assemble Information

Mona Lisa - Wikipedia
https://en.wikipedia.org/wiki/Mona_Lisa v
The Mana Lisa ia 2 half-length portrait painting by the italian Renaissance artist Leonarda da Vinci that

has been described as “the best known. the most visited, ... Mona Ll Sa <

Year: c. 1503-06. perhaps continuing until . 1517  Medium: Oil on poplar panel Paintng by Lecnsedo da Vinct

Subject: Lisa Gherardini Location: Musée du Louvre, Paris

Liza del Giocondo - Speculations sbout Mona Lisa - Lisa Mona Lisa - Mona Lisa

The Mona Lisa i5 a halldength porran painting by the Itasan Renaissance
artist Leanardo da Viecs thal has been described as The beet known, the
most visded, the most written about, the most sung about, the moat
parodied work of art in the word " Wikpeda

Mona Lisa | History & Facts | Britannica.com
https://www.britannica.com/topic/Mona-Lisa-painting v
Mona Lisa, oil painting on a poplar woad panel by the ltalian painter, draftsman, sculptor, architect, and

talks about

was created by

engineer Leonardo da Vinci, probably the worlds ..
Artist: Leonardo da Vinci

laJ de a’ Leonardo
Mona Lisa — Portrait of Lisa Gherardini, wife of Francesco del ... aJoconde a Da’Vinci Dimensions: 767 x 19
https://www.louvre fr/.../mona-lisa—portrait-lisa-gherardini-wife-francesco-del-gioco... ¥ Washington _ Location: Louwe Museurn {since 1797)
This portrait was doubtless started in Florence around 1303. It is thought 10 be of Lisa Gherardini, wife ©n
R
of a Florentine cloth merchant named Francesco del ... o Created: 1503
Period: Renalseance
L L Medium: Ol part
I- Painting H B person I
Lo was VAR People also search for o
created by
4-‘!"
The Last Salvator The Starry Lacty with Davig

Suppel Muna Nigiv a0 EmEw Wbl

See resuits about

Lisa del Giocondo {Itakan model)
Lisa del Giocondo was an Halian noblewoman and member
of the Gherardini fanvly of Florence and
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BEYOND MACHINE LEARNING

CREATE A DESIGN IDENTIFY A ROOT CAUSE REDEFINE A PROCESS

‘Y‘ RECOVMNENDED AL INS
Fall, SV Notice, Walk |

()

Fall, Trip KQOO“ o
Puncture, ,I'P' Leak pole, Wire, Work, |

Crew() HArea,
i Hazard
Floor, ‘ Wasp, Snakes
Water,() § 3 0 |
Slip [\ Water, Eectric, | »
Oil, Pole,

Leak Crew

“Safety
event”




BEYOND MACHINE LEARNING

MODEL HUMAN REASONING

Start with the questions

How should we plan our next well?
What are similar offset wells?

What are events | should be aware of?
What sort of impact do they have?
How often does it happen?

Under what conditions?

Copyright © 2017 Accenture. All rights reserved.

Example Model Schema
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BEYOND MACHINE LEARNING

POPULATE THE GRAPH

Drilling Databases

Drilling Report '

HIS

NOOP &

Bit record AFE

Final

Rushmore Mud Logs DD/MWD

Report

Final
Geologic
al Report

Post Drilling
Report

Legend: Structured

AN

7%
XLS ;;‘?,3{
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Drilling Data Type

Well Architecture (stick chart)
Actual Mud weight ranges, cement
type & quality

Downhole related problems

NPT data

Lessons Learnt/After Action
Review/TL Performance

Well Depth

Well Cost & Days

Rig type

Time and date of historical well
Geological & Lithological Prognosis
Any relevant regional info/issues
Sidetracking method & info

Non-Exhaustive

Unstructured

DN DN D

Extract from Original System

Example from Drilling Report:

Skid out cantilever 50 ft to
transom aftwards, 2 ft transverse

portwards to well center and
secure same.

Example Well Design Schematic

Natural Language
Processing

Regular Expressions
Dictionary-based approaches
Pattern-based approaches
Machine Learning

Other combinations

Image Processing

Image Recognition
Image Detection
Image Classification
Edge Detection
Corner Detection

Relational Data Processing

Schema Parsing

Entity Relationship Diagram to Hierarchy
Parsing

Data Normalization/ Denormalization

10



BEYOND MACHINE LEARNING

|dentify population of wells
that meet the search criteria
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BEYOND MACHINE LEARNING

Generate a
unique profile
based on the
population

Recommend
similar wells
to the profile or
identify outliers




BEYOND MACHINE LEARNING

WELL ADVISOR:

OFFSET STUDY

4 .

Identify k) (& \w

commonalities (Y Event
or abnormalities k) (& u» e
in the curated BT (R (&

population

Track remediation and explain
consequences or commonalities.

Operation Operation
Type 1 Type 2

Operation Corrective
Type 2 Action 2

Corrective
Action 1

Remediation



BEYOND MACHINE LEARNING

YOU NEED HUMAN EXPERIENCE TO...

+HUMAN EXPERIENCE

* Configure and Apply Digital Twin

* Handle Domain-specific models, Capture & Curate Populate with
processes, regulations Human Reasoning Data

* Augment Gaps in Data @

Exploit Knowledge
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