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Digital Transformation

s

Themes / Key success factors
for successful digitalisation'

Strategy

New Ways of Working

Technology

Data

Talent & Capabilities

Industry challenges
(for digital)

Commitment to digitalisation as a
holistic business transformation

Ability to inject (digital) innovation in an
agile manner

Access to latest and most applicable
technologies from (the best of) global
and local vendors

Access to quality data easily in an
automated fashion

Leveraging wealth of digital and IT talent

" examples, adapted from internal and external publicly available sources
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Industry leadership
required

Resources (financial & people)
earmarked to accelerate digital

Joint Operator-Vendor collaboration on
digital

Mechanisms to evaluate and embed
appropriate technologies in line with
processes/workflows

Industry-wide adoption of global industry
data standards

Training institutes and companies to
match curriculum to industries’ needs,
leveraging global learnings



Energy Industry Context — Enterprise Data

Key Challenges

i

Data Availability & Access
is Key Hindrance

Specific Data Residency

Requirements
slb
ASD

Tremendous Variety of Data
& Enormous Volumes

Variety of
Open Standards
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Poor Trust
In Data

Data & Workflows
Integration
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Current customer
E&P environments

impede Digital
Transformation

s

Application Layer

impact on ‘ ‘ ‘ ‘
upper layers
= Complete? = Timely? = Data linkages?

= Reliable? =  Context? =  Secure?

‘ “
=3 & é = E =Y
2 & 2z

w.
Wellbore well Summaries b TeCHNCE [ . Field
data ((.)) construction C@ tl; reports Wu papers - development

Sensors Big domain Proprietary
real-time data databases databases

Data Layer
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Upstream E&P
E nvironme nt Deep insights from Petrotechnical Digitize domain processes
Tra N Sf() rm ed apps and data analytics for integrity and velocity

§ E&P Data Platform
ol P

enable discovery & trusted data

access anytime, anywhere

X*T-TéT*

; : : é - _—_Q
S - etfbora Well Summaries w. Technical '. Field
‘Slb T cross-sections - data ((.)) construction & reports Wn papers - development
‘ Application Public Sensors Big domain Proprietary
data databases real-time data databases databases
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OSDU

» A cloud-native subsurface data platform
reference architecture, with usable
implementations

* secure, reliable, global and performant
access to all subsurface and wells data

* reduce current data silos to enable
transformational workflows

» accelerate the deployment of emerging
digital solutions for better
decision-making

 Consistent APl standards
* to drive innovation
. I\/ITEter and reference data standards
S
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OSDU Forum and Data Platform

Founded by > 200 b \ Open-sourced
Operators Members B> ) DES* at s core
as June 2022

AWS
2017 AWS Microsof
Microsof t

AW t Google
SDU* S _Google __BM___ MERCURY RELEASE
Q4 Q1 Q1 FIRST PRODUCTION RELEASE

March 2019 2020 2021

OSDU

FORUM FORMED

DATA ’
eo- S ‘é ﬁﬁ kﬁ- @

T Subsurfac Productio - Others -
o Construct|0

n

‘Slb “SDU (Shell Data Universe)

| *DES (E&P Data Ecosystem)
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The OSDU Data Platform since
Mercur

0 Q Q QG

Agile teams producing an integrated release every ~6-10 weeks

We continue to see a healthy mix of optimization, enhancements, and new features
The focus on community enablement has culminated in significant new capabilities in M14
Getting feedback early and often is critical to support adoption

M4 Mercury Release — Public Release of OSDU Data Platform March 2021

M5 Stabilization of the Mercury Release May 2021

Mé6 Searching nested arrays, ZGY & oVDS workflows, WITSML ingestion June 2021

M7 Entitlements v2 support, Experimental E&O workflows August 2021

M8 ZGY & oVDS on all clouds, Service versioning, Airflow v2, WB-DDMS  October 2021
v3
M9 Patch release support, E&O early production, Well Delivery DDMS December 2021 @ @
Airflow v2, Schema-updates, Reporting Dashboard, WBDDMS v2 depr. = March 2022
E&O workflows, Audit & Metrics, Global Status Messaging May 2022 - - -
Schemas set to ‘published’, CRS Catalog v3, Logging optimization July 2022
MVPs for Reservoir DDMS, External Data Services, & Geospatial CZ September 2022
Policy service, more CSP adoptions November 2022
Manifest ingestion performance improvement, CRS v3 new endpoint January 2023 ‘
convertBinGrid
EDS DMS, General performance, security and stability fixes March 2023
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Baseline Study: Domain interaction & Data Flow for Well Planning

\

\ Ops / Production Geology

4 .
Interactive Exchange of
Location of Sweet Spots

to Define the Target

A

AN

Target

= %

Range of Expected Pore

Pressure, Fracture
Gradient & Temperature Initial Mud (Petrel/Studio,
(Petrel/Studio, ECLIPSE, Requirements ECLIPSE, INTERSECT,
(JewelSuite) studioSL)

INTERSECT, studioSL)
Reservoir Engineering

O

Minimum Hole Size

Vertical Flow Performance &
v Input for Hole Size

Nodal
Analysis -

Rig Sizing Limitations

Indication if Well

EDM WellPlan

(Torque & Draqg)

Drill String Design

. Well Trajectory
Anti-Collision

Kick-Off
Point :

N § Dog Leg Severity

Well Delivery

Initial Petrophysical

\_ Well Delivery  /
'

()
X
x <~
Issues ‘ l Surface Limitations
affecting Iterative Trajectory Testing & Clean U
trajectory Offset Well Surface/Facility Design based on ok arg planned P
(faults, shallow Names & Issues Surface Limitations npu
gas) (CWDB, (CWDB, WLMS, Engineering | Well Services
Petrel/Studio) Archive, M-Files, Target Depih, =
Petrel/Studio etc. '
etreliStudio €1c.) “gize (Petrel) "——\ EDM COMPASS gl
/ Iterative Trajectory \
Design to Hit the

EDM WellPlan

(Hydraulics)

@

Mud Design
Well Delivery

h

Casing Grade
Selection

R

Excel/AGR P1

Simulation
Model v

*
.~ __.--=""DogLeg
B Limitations to

Completion/Stimulation
Conceptual Designs

Install Completion
and Reservoir

Requirements
(Wireline/LWD/Coring)
(Techlog)

(Petex IPM Suite) .
Production Technology i 5

s

Access Post Drilling

SPE-208143-MS - The Journey for Digital Well
Delivery Technology Adoption: The How and Why

Petrophysics

Casing Design Limitations
Based on Selected Completion & Tubing
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Class 4 Cost &
Duration & Risk

Well Delivery

/ EDM StressCheck \

A/~
Tad®

Burst, Collapse and
Tensile Strength

~ k Well Delivery /




Solution Design: New Digital Environment Aligned With Future

Processes

b

.

Offset Well Data Offset Well RiskS |-~ =

(Petrel, IDS
DataNet)

Operations Geology &
Well Delivery

(Petrel, IDS
DataNet)

€

Issues Affecting

Trajectory (e.g.:

faults, surfaces)
(Petrel)

Preliminary
Well Trajectory
(Petrel)

\Producﬁon Geology, Reservoir

@\

Target Depth,
Coordinates &

Size (Petrel) Direct

Connection

Engineering & Well Delivery

Expected Pore, | Connection
Geomechanical Fracture &
Model Tempgrature
(JewelSuite) Gradients
(JewelSuite)
Geomechanics

f} Direct

s

Connection

2 O 0 |

R_AZ
Team Members & Progress Automatic Stage Gate
Task Assignment Visualization Notifications Reviews

e o
B & @

Mud Design

Kick-Off Point
Dog Leg Severity

Well Trajectory

\/

4
m Burst, Collapse and e

e : Drill String
Surface Limitations  Anti-Collision Tensile Strength Design

S S A
O &

Automatic Automatic Risks and NPT Time and Cost
Reporting Design Validation Estimation AFE Estimation
Well Delivery

(Digital Integrated Environment)

SPE-208143-MS - The Journey for Digital Well
Delivery Technology Adoption: The How and Why
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Hole Size & Dog
Leg Severity
Requirements

(Petex IPM Suite)

Production Technology & Reservoir

Semi-Direct ‘
Connection

GHEBEE T nitial Mud
Requirements

Engineering & Petrophysics
Few
( ,/ﬂl
Direct J Co)%
Connection
1 el Task Progress
Management Tracking
(Omega Pims*) (Omega Pims®)
Field Development
(Project Management)
Direct -a=-
Connection ‘ l ‘ A
Drilling Drilling Cockpit

Schedule Incoming Data

Well Delivery
(Drilling Operations)

*for example




Case Study: Transformation of OMV’s Well Planning Workflows
Enabled by a Digital Well Design Platform (e.g.: DrillPlan)

Instant and Seamless
Access to Reliable Well Design Data

| 5 Cross-Domain Collaboration for an
il RN : \/ Integrated Well Design
g L e S ) =
AevesaPesi Ditng Tecnog) o Sem-Dract @
ot Ouston b osk o Offset Wel Data m@nuu 1 80000E -9-9:3 -Q’ ‘\ i g h
T T weilDeiwery ).« bl R ierhecd . Town bombrs 8 Proress Automatic  Stage Gate mm ‘ L
\/ —eey \/ ------ b Vi s | "wm‘ m,,:‘ff::’
Key Improvements @ =) \Cinpmeemgiretoomcs )
\ E ?::xﬁ? ":"9"” ’ m'"‘ ¢ ch:gmﬂy Mud Design (" q )
« One-Single Well Design o ( "Ry SO | o, e
Environment & Source of Data Truth S WellTrajectory il Y | e
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-
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Ecosystem to deliver a
Modern Data Platform

enable data with access any  to trusted data
discovery time, anywhere - in context

performing analysis in ~ with seamless
place integration

Automation and Intelligence in data management processes
will deliver a step change in decision making efficiency | —
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