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Promise of Digital ...

Optimize Reduce human
assets and Intervention
reduce OPEX through
for enhancing automation o
Reduce cost productivity 2 Enable real-time
per barrel

data-access and

by Shift to decision:making
modernized
Increase revenue . digital asset and
through reduced reliability
inventory loss management

Reduce expenses related to maintenance of the measurement devices,
Increased device availability; increase revenue due to reduced inventory
losses
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Watch out for traps

* Digital veneers ... ie: Dashboards v Software defined machines
* Isolated victories & declared digital success v" Horizontal in nature — all functions play arole
[t 201, el v'  Disruptive change ... user led
) :ggzzrggntal FUEITE ca WL AT v' Multi-year journey ... Intersects people, process,
technology
» Technology centered, linear journey v Corporate led, outcome focused

* Project based



Digital Twins: driving focus & targeted action

Statistical Physics-based Machine
s Models Asse pecic Model learning
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Physics Based Models + Machine Learning = High Accuracy Prediction

Example — GE Frame 5 Heavy Duty Gas Turbine Stage 1 Nozzle cracking model
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Beginning your transformation journey...

Edge to Cloud e Material science e Data and 0 Change
Connectivity and physics analytics management

©-6- 0 60O

e Qutcomes

Operating Technalogy Information Technology
Industrial Real Time Industrial Predictive Process .
Digital Equipment + Analytics + Insights for Control ERP/FSM Suppller Workiorce
: L : Collaboration Engagemen
Twin and Historian Machine Asset System System Business Network i
Sensors Data Learning Optimization (DCS)
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Journey of use case execution

Easy ‘ Use cases define digital
i ...... et ., ...... \\\\ Red Zone roadmap
SEerViCeS.ceessspoccsecse Q... Lift type optimiiblg'. Condition hased .
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reports & | - Orange Need to balance achievability
. 3 Safe qperating Subsurface - . . .
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Optimization | aytomating daily S.aféty and sifulation
5 actons - enonmEmt S e P Reuse of components required
Asset el @i D —
Management ......... coteese® ; ..‘° ; ..‘ e .SeI’.V.ICE . T
Pigggrzﬁ]gce...Mu|ti_We|| : pl’OfltabIht}/ ........ e, Ch ec kl ISt
.. .~ optimization ¢ R k . .
e P o ® « Span organization, assets
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momemg 3 chain optimization | P  maintenance governance
e... 0. ® '@  Break traditions
e Ascetstatea e o Enhanced producti -
oo ... mediated, inteligent =" *C HEE 1E16" - Data fabric versus data
D|ff|cu|t asset management Iake
High Value Higher Value  Redefined
workflowfattomation
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Financial outcomes observed

Improvement Potential (Typical Field/Facility)

Facility Operations Input Ultimate Production Field & Plant
. .7 NPT Decrease .. . . . . . .
Availability Efficiency Diversification Recovery Optimization Automation
A Production Margin ¥ Procurement & V¥ Personnel V¥V Feedstock Cost A Total Production  ATotal Production (Lift) V¥ Safety/EHS
V¥ Inventory Cost CAPEX Expense A Well Lifecycle V¥ Production Cost Incidents
A Turnaround Intervals A Asset Lifecycle V¥ Energy Cost A Production Margin

A Production
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