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Improved efficiency of the digitalization journey in Oil & Gas
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+ Improved efficiency of the digitalization journey in Oil

& Gas
Agenda

1.Brief introduction to Sensia
2.Some challenges of Digitalization

3.Sensia Digital Platform

Natively integrating information environment with domain
applications

4.Demo & Video
5. Q&A
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+ Brief introduction to Sensia
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+ Benefits of Digitalization in Oilfields - recap

\

Operational
Efficiency
Up to 30% Cost
Reductions

J

-

Reservoir recovery
increase
Up to 5%

\

[

Production
Optimization
3 to 8% Production
Increases

J

4 )
Reduction in
HSE Exposure
& J
4 )
Standardization,
Collaboration &
Workflows
\_ J
4 )
Secure Data
Environment
& J
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+ Strong Parent Companies

@ Ropkawelt .

= Founded in 1903

=  Founders Dr Stanton Allen and Lynde Bradley pioneers in
electronic control technology

=  The world’s largest company dedicated to industrial
automation and information making its customers more
productive

=  $6.7 Billion (US) FY 2018 Sales

= 23,000 employees serving in more than 80 countries

=  Headquartered in Milwaukee, Wisconsin USA
|

6

Schlumbergen

] Founded in 1926

=  Founders Conrad and Marcel Schlumberger pioneers in
electrical oilfield logging technology

=  The world’s leading provider of technology for reservoir
characterization, drilling, production, and processing to a
global energy industry

=  $32.8 Billion (US) FY 2018 Sales
= 100,000 employees serving in more than 120 countries
=  Headquartered in Paris, France and Houston, USA
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+ Digital Oilfield Value Chain

Sensia ]
4 . N '
Rockwell Automation Schlumberger
,“% Equipment
Miias A W
@ camERON li;
s
Gather measurements Maximize uptime of Streamline volumes |dentify underperformance; = Look-ahead & optimize Maximize value through
and control actuators remotely monitored management and access | | condition-based maintenance transparent production integrated People,
equipment critical data system Process & Technology
@ @ @ @- @ @ ®
INSTRUMENTATION & REMOTE DATA SURVEILLANCE & ASSET INTEGRATED OPERATIONAL
AUTOMATION CONNECTIVITY MANAGEMENT DIAGNOSTICS OPTIMIZATION OPERATIONS EXCELLENCE
g U\ J
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+ Challenges of Digitalization in
Oilfields

Rockwell Automation + Schlumberger



+ Some digitalization challenges

4 N [
. . . Data Quality Assurance, Cleansing
Definition of Vision and Scope, 20% to 60% of effort wasted |0||u|0|@
Governance, Change management % 00101011
—
U J 4 ) -

Telecommunication and Network

Which Technology to implement Infrastructure, network security.
Solution design and execution, Availability and Standards
Seed Projects vs. Full deployment, - J

g Scalability y e Y
What Big Data and Analytics to
employ?

4 )
How to leverage existing

investment and Integration, 5 Moc_ieIEbasetd ;prj[-l-gésett_i :
Automated workflows omain Experts & Data Scientists

_ J J
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TBC2

+ Sensia Integrated PortfolioF

Connected

VFM
Aggregation

Process Control &

Daily
~\ Optimisation
Solutions Integrated Packages - \

Measurement, Metering & Blending

Sa‘fet_y MQTT - Contextualization
\ N~ LIAF;DIQ Back filling
N N (e Self Diagnostics
Edge Applications
\ Auto Diagnostics
~\ Predictive Analytics
Real-Time
Optimisation

A

OF

PDMS
Production Data
Well test
Production vs.
Forecast
Back Allocation
Orchestration

Production &
Reservoir Analytics
Forecasting
Historical Data
Interface to Petrel

senrnsia

Rockwell Automation + Schlumberger




Slide 10

TBC2 Thony Brito Cardier, 6/29/2020



+ ConnectedProduction™
Digital Platform
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+ Sensia Digitalization Platform
f | . Cisirke e ™\
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Frequency + Low

Dashboard/Reporting ERP
Business Intelligence

Visualization High ] Well/Reservoir/Network ] [

Analysis & ML

[\ Frequency Data

o

¢

ESP Well

E

ConnectedProduction™ s a
Digitalization Platform

Applies lloT technologies to upstream
and Midstream Operations

Combines with Intelligent devices

Acquires data from devices ( legacy
and lloT Enabled) and multiple data
sources.

Data Contextualization

SCADA Functionality

Big Data Historian

On premises or Cloud — Control
Embedded Advanced Analytics

Seamless integration with
AVOCET/OFM

5EI'I5|E

Petro-Technical con




= Custom Analytics Platform
& Augmented Reality

= Embedded Machine
Learning Applications

= Link to Petro-Technical
Domain Applications

= Production Operations
= Functionality
= Connectivity & Control

= Visualization
& Dashboards

Big Data Historian

Data Quality & Security

lloT Gateway
& Technologies
= Native Connection

to Avocet

= Data Sources

= Hardware / Software

Production Operations

Custom
Reporting

Business

el Workflow

PI Connectors

4 i i ) .
Analytics — Augmented Reality Petro-Technical Connectors
7\ Rockwell InnovationSuite
k @ Automation pawered by PTC ) PIPESIM schlllmllﬂl'!]er
(- . )
Advanced Analytics PRODOPS SYMMETRY
ESP Al Response Rod Pump / PCP NF Virtual Flow .
Prioritization Diagnostics ML Diagnostics ML Metering DIELA 3" Party
\_ J _/
4 )

Industrial Connectivity

OPC HDA/UA Non SQL SQL

\_
e

Visualization, Mobile Ul

——

Data Persistence Layer

ConnectedProduction™ Core

J
N

FactoryTalk Cloud Avocet

Application & Big Data InfoPlatform, APl Gateway, Connector
TITTIIRIITIIIRITIIN Historian ACL,TLS, Routing
Notification Monitoring Workflow Alarms Live Data . History Data
Subsystem Subsystem Subsystem Subsystem Writer FactoryTalk Cloud Writer
! Secure MQTT — Publish & Subscribe Gateway )
lloT Connectivit - ] OT Connectivity
y sensia CP

= ke are-
~ pwwar Hardware

Gateway J

3rd Party Systems

InnovationSuite
pawered by PTC
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= View top level production roll-
up vs target

= View production trends (e.g.
up/down vs yesterday)

= Drill down
to view
issues
impacting
production

Executive View

Operations Engineer can view traditional SCADA i

information (alarms, status, etc....), mobile enabled s
Same portal also shows analytics, dashboards,
reports, etc....

Optimized troubleshooting, via workflows, online help s

Operations

= Production Engineers can look at “out-of-the-box” intelligent asset
dashboards, they can also build and share their own dashboards

Navigation Menu
it

N
Lpooo
2 2 5§ 2 3

Prod uction T e+ oo T S e >R e S B B R R

Maintenance Engineer can create a folder in their own tree to

group similar assets and easily monitor for issues, identify
“favorites”

Maintenance



+ ConnectedProduction™

Enabling Technologies
Object Modeling and Data Flow Manager
Messaging Services
Big Data Historian
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What is an Object/Thing Model in ConnectedProduction™

(" EsP Well )

==

J
(" Gas Lift )

1
-3
\_ — J

(Well Test Separator )

[ Object-Thing Model]

/- & RAS) \

#-4 Colaboraton
o5 Asset Management
" Viauslzaton
-4 Narms
+-4 Reports
&y Saeers
=iy Operater Corsole
=~ 1) Ties
- 1) Equpment Informaton
#- ) Mstorcal Producton
+- 2] Producton Data
A4 Workdons
o414 Schedule Wel Test
8- Valdate Wel Test
o5 Analyics
#-¥§ Asset Data

o RAQOS3

N /

Creates an “Object-Thing” Model
for each type of equipment in the
field (well, skids, facility.).

System discovers and orchestrates
data flow automatically,.

It is an open architecture that can
be used with multiple
applications and suppliers

Model inherited to be re-used as
many times as required

Pre-defined templates libraries
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Messaging Services and data contextuallzatlon
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 EsP well )

3
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- Gas Llft )
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(Well Test Separator )

'/
\

Secure
Publish

and
subscription

Manager

Visualization,
Messages

lloT
Orchestrator )

i

R

AY 4

<
Applications,
analytics

-

Business Process
Workflow

Historian

Reports
J
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= Messaging subscription services — MQTT/AMQP
= Generate events and trigger workflow execution
= Enables auto-discovery (plug and play)

=  Optimizes telecom network.

= Contextualization

= Automatic Data backfilling

Rockwell Automation + Schlumberger



Big Data Historian

The historian used in ConnectedProduction™ is a massively scalable non-relational database

that offers continuous availability, linear scale performance, and easy data distribution across
multiple data centers and cloud availability zones.

o ) EEET gy P P accoture adform = roadke  aopmEm Diac APDAO
Advantages: e e iy g i
u Fast cliscln ciypath. s cloudki <™ Sdover \Wv:":';., T 'Q_ PR i deapags
Our test results ingress ~42k/s (12x 2000 well system) ™0 s oo @b ¥ Bovsoy wooe G AT et s

Our test results egress — 550k tags returned in 3 sec :‘““f_:j a ﬂ"":‘ " T—— oz

Healthat e Eﬂ HulbSein 3 ;_"; e’ kI @evesion

100 users/20tags/1 month in 2-3 secs avg peruser . A g
= Scalable e - S A
Add/remove nodes based on need i o i Wapiorssicmmainnts’ -
= Fault Tolerant Pyl (,_ﬁw.,;mmmm; ..... e @ s G
Multiple nodes Gt = B @i o S
Replication factor on writes ( triplicates) B 1508 D 'mm‘?’.‘"" ‘m@ e
Self healing failed nodes vre wasom M@hore Bl WS \ e x0b0i 22T copurs v
= Data Center Aware
[ | Con S| Ste n Cy Source — Information week

http://www.informationweek.com/strategic-cio/why-we-picked-cassandra-for-big-data/a/d-id/1318250



+ ConnectedProduction™

Advanced Analytics — ML Based
ESP Surveillance ARP
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AED

Wells

55

m Dashboard A

All

Assigned

J.C.

RA.

J.C.

RA.

Q

total 380

( 8 314

Down Out of Service Normal
55 2 Unassigned 23

Field Client Well

Q Q Q

Tranquility EB-12
Imbrium A2
Tranquility 34 H
Imbrium 6827
Tranquility EB-11
Imbrium EB-07
Imbrium AB-01
Cognitum A5
Cognitum AA35
Cognitum EB-11

AED

o)

Triage Score

0.77

0.76

0.43

0.38

0.37

AED Type

Insufficient Lift

Gas Interference

Deadhead Event

Insufficient Lift

Pump Off

Pump Off

Alarm Tranquility
O
O
S o % ®
15 a4 2 ®s ‘e
¢ “e
@]
{;\ Out of Service 3
24m ] !
17m
3m I o
N WY W TV L
10m
17m
6m

Imbrium Cognitum
® oN % 0
pE Fos * %
o e | @ e
o o8 _ Bhd
Q Vv
Details
150.8 psi DHMotorTemperature HiHi
27.2 ¢ DHintakePressure Lo
Gas Interference
84.5 pei
50.98 Hz
26.1a
52.6¢c
31.7¢
31.4c
284.98 pai ()
2142.4 psi

ORI

o

7:00 12:00 17:00
SR TLLALATT T ] BT

05/01 05/10 05/15

| Triage Rank /'. :.)g

Severity Start Dur.(min)
Critical 15:02:01 2m34s
£) Minor 15:01:05 3m30s
Major 14:58:21 6m14s




+ How Does It Work?

Updates /
monitors

Physics
properties

Identifies Gas vs
Noise

Identifies
Operational
Changes

Identifies
Reservoir changes

Identifies
Sensor/Data
Quality Problems

Adjusts alarming
thresholds and event
identification on the fly

Adapts to new “normal”
conditions

Adapts to new reservoir
conditions

Disables corresponding

alarming systems

Input Data
Quality Reference Detectors

21
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+ Advantages of ConnectedProduction™ Digital Platform

r

(

Fast deployment

\

\_

"

lloT Technologies
and Open protocols
Ethernet/IP - MQTT

J

-

"

Rich visualization in
HTML5 Ul
( No add-ons needed

\

J

[

Highly Available
Fault Tolerant
Historian

~

Avocet

e : : ™
Alarms and configurable events, integrated

with Avocet Production Operations
Management Software

\ y,
( )
Encrypted Secure Architecture
Secure Cloud Environment
\_ J
( )
Triggers workflows direct from events and
notifications
\_ J
4 )
Mobility enabled from Core platform
4 )
Enables control from same platform —
Unmanned Operations / On - Demand
\_ J
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+ ConnectedProduction™
Demo & Video
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+ Thank You

e

B e e




