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Intelligently connecting project & asset information

Efficiently control engineering & asset information, work processes, and risk across the lifecycle of projects and operations to accelerate revenue & reduce costs

Asset lifecycle

: Procure & Modify /

Engineering/Project information Information Asset information
management handover management
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Intelligently connecting project & asset information

Efficiently control engineering & asset information, work processes, and risk across the lifecycle of projects and operations to accelerate revenue & reduce costs

Asset lifecycle

: Procure & Modify /

Engineering/Project information Information Asset information
management handover management

SAP Extended ECM by OpenText, Add-on for Capital Projects and Operations
Bulk load Supplier collaboration Revision control CAD integration Viewingﬁq;ergﬂging i GIS / Esri
Transmittal management Review & approval Concurrent engineering Secure File Transfer Asset relations SAP integration
— Titleblock, Xrefs Automatic document
Connected workspaces Persona dashboards Governance and insight metadata numbering BIM support
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Extended ECM Family & Framework

OpenText OpenText OpenText OpenText OpenText OpenText OpenText OpenText Extended
Extended Extended Extended Extended Extended Extended Extended Extended ECM for
ECM for ECM for ECM for ECM for ECM for ECM for ECM for ECM for
SAP® PM [JOracle® EBS| Microsoft® J Salesforce® SAP® Government | Engineering Process
SharePoint® Success- Suite Any Lead
Factors® Application

Extended ECM Platform 16

Business Application Ul Integration

Connectivity Widgets CMIS Interface

Business Object Types

Open Business Application Web Reports + WR Remote Cache & Object

Business References APl + SDK Workflow Extensions Importer

Content Suite Platform 16

CEMNEEES Records Management ElSInEEE Elslness U ¢ Collaboration
Workspaces g Users & Roles Document Viewing

Capture Archiving M[e)lﬁzgzr?lre]; ¢ Workflows File Sync & Share
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Impact and value for owner/operators

Increase Revenue Management of Change Accelerate Handover
Speeds up turnaround Standardized and simplified change No need to file massive amounts of
times and results in timely process back to brownfield project content manually. Enables faster
production revenues phase creation of complete EAM records.

Improve Ensure Control EAM Integration
Collaboration

Helps to avoid delays and Ensures governance and internal Tight integration into SAP
associated costs caused by controls across the project and Enterprise Asset management
inefficient maintenance operations lifecycle provides a unified engineering
collaboration and operations content platform
for reduced TCO and maximum

data quality
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Key Outcomes/Objectives

1. Why have a digital twin?
2. What does it look like?
3. How isitimplemented?




 We have several ‘Digital Twins’
— Facilities
— Production

* What do these look like?

* How do they work together?

Youtube clip about Devon Canada
https://www.youtube.com/watch?v=GLdPNFh-wlc




Facilities can be big, complex ....




Jackfish facilities have over 100,000 tags
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Some ‘digital twin’ representations look like this

B| nhttps://livelink.dvn.cor
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ES 2-0 Process
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Others like this
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Data Feeds the Continuous Cycle of Improvement

2. Business Case
Development

1. Analysis




Building the ‘twins’ begins with the Capital Project
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Including: Construction Documents / Discipline Drawings
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Including, of course, Drawings
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What digital twins are required?

Operations & Asset Management Capital Projects & Construction
Operate Engineering
* Records (As-Builts), P&ID’s, Data Sheets etc. *  Engineering Discipline Drawings
* Records — Regulatory: Permits Licenses etc. * Vendor Document Management
«  Manuals incl: Manufacturer Records Books Fabricators / Constructors
Maintain

* Work Packages (Engineering Packages, Vendor Packages,
Construction Work Packages)
* Equipment / Instrument : Service or Replace

* Transmittals (Formal Communication Records)

* Data Books / MRB
/ * Red-Lines (Field As-Constructed Records)

* Regulatory Reporting / Amendments

Production Engineering and Automation Handover and Turnover
* Field level changes for safety, operability . Commissioning & Startup Binders

* Optimization Projects: Production, Maintenance * Issued for Construction / Red-Line -> As-Built Records

* P&ID, Cause and Effect Osm




First digital twin is the 3D Model




Once in Operation, ‘twins’ use Data Services ...

Wellcore

Asset Management * Casing Details
‘- | * Maintenance Plan ==~ e Daily Time Breakdown

'« Maintenance Task . =+ Directional Surveys
[ - Rob Pump Report

-t e

i Geoscience Finance —
.24« QOilLab Analy5|§ . Capital Projects =
729+ Gas Lab Analysis | . —
_ * Pe QOperations

- * Sulphur Lab Analysis

e SA . ' i
-+ \Water Lab Analysis Daily Battery Production

* Co e« Well Production

~*» Wellbore ,
S—— ; . * Wte Production Forecast
* Pipeline Inspccuc
i v S e * Loss Management Events
. = .= . * Pipeline Inventon :
R e * Well Integrity

: * Relief Device —




Challenges mean access to detailed information

Enterprise

Sustaining Capital Proj

4 - Pad EEE Construction
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2.07 Engineering - Controll

Process

Y + BE Process v = O
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Accessible via SAP

SAP Net\

o»

J ‘= Display Equipment : General...

= %

Search or enter application name or transaction code

(V] @G E® | % | [1] Z] 8 aa Chss overview
Display Equipment : General Data

Measuring points/counters

Object
Services”

Example
Manufacturer data

Pump

: Manufacturer Delta Pump Mfg Inc | Button and
EC{UIpment Model number 300-50 SE'ECt menu
P-3000-N001 ManufPartMo. 300-50-100 |

| item
“Business
Content”

ManufSerialio. 83-797-15993-12-01

Equipment :P-SUUU-NUUI 7l Category M Machines
Description Electric Pump 001
Status INST
Valid From 08/28/2016 Valid To 12/31/9993
Location Organization Structure |
General data
Class
Object type 3000 Pump
Y, AuthorizGroup 3000 MAINTEMANCE
Weight 26.500 K& Size/dimension 245%45%125
Inventary no. S .
oo . Click on
eference da " :
AcquistnValue 3,000.00 UsD Generic

SAP Net\Weave

©o»

Search or enter application name or transaction code

=] 8% gm Class oven

im . Display Equipment : General Data
Business Content
/Equip = Ol category M Machin
My Objects b
Desc ' ¢ oot
Status INST
Walid From 09/28/2018 Valid To

General Location | Organization

Structure |




Workspaces: People, Data, Documents

2 A A opentext-| Extended ECM Q  w f

Innovate @ Enterprise Asset Management Equipment @ P-3000-N0O1 - Electric Pump 001 02 - Manuals

@ P-3000-NCQ1 - Electric Pump 001 @ i Ramo Added a vear a0
Template - Plant Inspection Report.pdf
C o5, Peter added a o
Equipment Service Order Confir
= Ramaos, Peter added 2
[ Water Pumping S
Ramns. Pefer added avear asn

Overview Documents Map Office 365 Related

Plant Team ¢ Eguipment Data & Sub Eguipment

Biake, Tony

el R e Equipment Number — P-3000-N001 E-10004174 - Electric Pump Matar

Manutacturer Serial Murnber

frankifn, Maithew Category M Strobel Gerstebau GmbH

Equipmert Specialist+1
Description  Electric Pump 001

Ramas, Peter M-3000-N051 - Metar far electric pump,250kw
Plant Opemtor Status  INST
Manufacturer Zerial Mumber

Creation Date 08/10/2016 Marlin Electric Inc 20100 AT

Valid From  09/28/2016
Malicd To - 09/28/2016
Object Type 3000
AEC Indicator A
Weight
Weight Unit  KG
Size/Dimension  245*45*125
Name  Delta Pump Mig Inc
Country  US
IModel Number  300-50
Part Number  300-30-100
Serial Mumber  83-797-1993-12-01

Construction Year 1993




FLOC, Notifications, Orders, Materials

?

f -~

Innovate Enterprise Asset Management

[-fEhj P-3000-NOO1 - Electric Pu

—  Eguipment

o Functional Location

C1-BO1-1 - Pump set 1

Categary
™M

Equipment

P-3000-N00O1 - Electric Purmp 001

opentext” | Extended ECM

a Maintenance Natification Q

000010000070

pump will become hat after 1 hour

Peported By

000010000041

Temperature exceeds specification

Peported By

000010000031

Pump Failure

Peported By
PRAMDS

000010000032

Failure Anahsis for failed Pump

Reported By

M1

Hofification Type

Status
DSMD

M2z

Notificstion Type

Status
DSMD

M2

Notificstion Type

Status
DSMD

M1

Hotificstion Type

Status
MOPR ORAS

Maintenance Orders Q

000004000082

Pump makes strange noise

Start Date
10/25/2016

000004000101

Pump will become hot after 3 haurs

Start Date
10/25/2016

000004000061

Failure Anslysis for failed Pump

Start Date
10/20/2016

CRTD MANC N...

Status

End Date
10425/2016

CRTD MANC N...

Status

End Date
10425/20 6

CRTD MANC N...

Status

End Date
10420/20 6

Overview Cocuments Map Office 365 Related

EO Materials

P-3000 - Pump,electrical, 150-200 GPM




Document Info, Related Docs, People

Enterprise

01 - Enterprise Asset Management

Functional Locations » |[Ssl W@ (M) - Intermediate plant - flushing pump 2

C1-BR2-22 (M) - Intermediate plant - stangira Added 2 dys =5
flushing pump 2

Functional Location

%* Metadata

Functional Location Nu...
Category

Description

Creation Date

Inventory Number

Work Center

Planning Plant

C1-BR2-22

M

Intermediate plant - flushing pump 2
11/24/1994

C1-BR2-22

MECHMNT

3000

T
@ C1-BR2-22 (M) - Intermediate plant - flushing pump 2

Overview Documents Related

Team Q
()

e ", n
( l ) stangira
Plant Operator

@ Maintenance Technician

FLOC - Business Attachments

N

/.dwg

3
A

8746-DWG-CAB-0002.dw,
¢ @ Quality Management

8746-FCR-FCR-0001.dwg

8746-FCR-FCR-0002.dwg

8746-FCR-FCR-0003.dwg

R
§\

REFINERY-CALC-CALC-0008.dwg




We define relationships to ‘share’ the information

Asset | Doc Type LET FLOC
Type

DS-P3000-N0O00O1 CPF Data Sheet 3000  P-3000-N0O001 C1-BR2-22(M)

JP-59-A06-0005-01 CPF P&ID 3000 C1-BR2-22(M)

VP-M34-0006-03 CPF Vendor Print 2000  PK-1500 BW-BR2-23

ASUG




Documents of any type in the project

& | dEH Qe SEE B0408 EHE @
@ Project Buildar: Display project 89-51160

7| 8| ] | ]| (B[S
10 & s [ o[ 2 )l » N identiication and view selectian

Project Structure: Description I | WES element 99-51160 JF2 CPF Secondary Py Metering

i 'E' JF2 CPF Secondary P'W Meten 98 petgi: F
=

b [N IF2 CPF Secondary PW MeD

IR

Overvien (s

Basic Data Crganization Data Joint Wenture Info Caontrol Data

Proj. type Majar Construction 2 Short ID 99-51160

Priority El F‘roj. summarization
Status

System Status
User status

Responsibilities Operative indicators
Pers.Resp. Mo, 99999998 Conversion - Qbyte [#] Planning elermert
Applicant no. 1] [l scct asst elem.

Resp. cost cntr 0001 1001357100 JACKFISH 2 CFF 09-27

Req.cost center

[ Templates

worklist: Description

= [ Projects

(3 project Definitions
(1 weS Elements

I Metwarks

= 1 Simulations [+]
(3 Project Definitions (Simul[~]

[l D |

Wirklist Req. co.code Grouping WEBS elerment




Including: Project Schedule

Pad QQ (10 WP) EPC Schedule

devon
ey Hara

Pad QQ (10 WP) & Flowline Devon EPC Schedule - Low Flow Design

General
JIDP-1248
JDP-1238

Pad GG - e Avalable for Faclibes Constucion
Pad GG - Start Faciles Consinucton (Filing)

HOP-IN1TE Fad Q- Tum Over o Operatons
Appr | Pamite [ L
JDF-1J238 Pad Q- Facilty License

JIDF-1J288
Flowdine

Pad QG - Bulding Permits lssued
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