The role of the Smart Digital Asset in optimizing offshore
operations efficiency, safety and predictability

Adrian Park, Vice President, Information Management
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« A brief introduction to Hexagon
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* Providing interoperability and example Integration with
SAP PM?

« Capturing the Brownfield Digital Twin

« Handover Challenges

« What is the CFIHOS standard?
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A brief introduction to
Hexagon
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Hexagon at a glance
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Technology Solutions Provider R&D Focused
« Established leader in information technologies ﬂ » 10-12% of net sales invested in R&D
- Solutions drive productivity and quality improvements * 3,400+ employees in R&D
« 3,200+ active patents
Global reach Strong Financials
« Broad range of vital industries served l _
« 3.1 bn EUR in sales

* More than 18,000 employees in 50 countries _ _
« 23.4% operating margin
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Hexagon’s primary divisions

Our divisions serve three primary landscapes — manufacturing, engineering and
geospatial. Each is committed to pioneering innovations in business processes,
value chains and information exchange.
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GEOSPATIAL GEOSYSTEMS

MINING POSITIONING INTELLIGENCE AGRICULTURE

SAFETY & INFRASTRUCTURE
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Fusing the real and digital worlds
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Fusing the real and
digital worlds delivers

dynamic data and
actionable information
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Building a bridge from the edge to the cloud

Processing data as it
occurs at the edge while

coordinating with
centralized cloud
technologies

Edge
Applications
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Digital Twin/Smart Digital Asset
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Smart Digital Asset — Digital Twin

«A digital replica of physical assets, processes and systems

that can be used for various purposes» GE Digital

* Key Aspects:

Includes asset configuration, geometry/topology and metadata
Includes information from IoT sensors

Dynamic and constantly evolving

Can be leveraged to enable value added work processes

Can be analyzed, include Al/Machine Learning to provide meaningful
insights

* |s a prerequisite to enable successful digital transformation of
work processes
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Positioning of SDA / Digital Twin in the Operator system landscape

Operational process Predictive maintenance
control and analysis for plant reliability

Control Systems &

Data Historians Asset Reliability

Emerson / Honeywell / OSI-Soft Meridium /Emerson

Enterprise
systems

-
Smart =
Digital
SAP / Maximo Asset

ERP / CMMS

Plant maintenance and Operational excellence through
resource planning leveraging Plant Digital Twin
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Hexagon PPM’s Smart Digital Asset RoadMap Vision

Processes/
Procedures

Analytics Rules Engine
Risk Management Extended Reality

Short Term Longer Term

Enabling the
Mobile Workforce
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Realize the potential of SDA

Advanced Sensors Machine Learning

Internet of Things Analytics
(107T)

Digital Twin Mobility
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Digital Twin — scenario in predictive/perscriptive maintenance
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HxXxGN Smart Visualization
Collaborative XR - Core technology for next gen products & Workflows



Providing Interoperability and
example Integration with SAP PM?

(4 4 HEXAGON

PPM



Cloud Integration via web service APIs (RESTful/Odata 4)
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Providing transparent access to
the Smart Digital Asset to users
in the context of the systems
they normally use
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SDA Connector for Plant Maintenance

Intergraph Smart®
and SmartPlant
Solutions

* Found 31 results searching on Tags

Draga column header hers to group by that column

rrrrrrrr

Intergraph Smart® Digital Asset ...

Documents

SmartPlant® Foundation

SmartPlant® Enterprise J ._F';.. |
for Owner Operators ‘# 1‘ |
SmartPlant® Fusion | i

SAP® Certh;iec

Powered by SAP NetWeaver®
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OWNER OPERATOR CHALLENGES

DESIGN PLANT DE-BOTTLENECKING
MODIFICATIONS EXTENSIONS ACTIVITIES

UP TO DATE

q N (4
Maintenance Inspection
Management I Management

4 - X

Reliability Control Of Work




Synchronizing Engineering Tags with Operational FLOCs and Asset
iInformation link

-
-

Hexagon PPM
IM Products

FLoc §(i SAP PM Maintenance
Management

Asset
Information
Link

Create Synchronized
FLOC object in SPO

Data & Docs @

Sync
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Demo: Asset Information Link for SAP

SAP PM Maintenance Management

Look-Up Engineering Data from
within SAP PM FLOC Master data

form
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Capturing the Brownfield
Digital Twin
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Asset Lifecycle Information Management Cloud Service

SDA
Operations
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Processing of legacy and submitted deliverables

Extract intelligence &

creates links
Quality Control &

Reportino




SDA Online

Tags

Search Scope: PAP
~ | Name Q

& viewerl v

A Home

Q_ search L -L gb = \U ha

Models Tag Types Plants Doc Types Documents Tags Unit
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(' History
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E About
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Handover Challenges

(4 4 HEXAGON

PPM



__ _ WE WEyr 2 WEy
Handover Challenges — handover effort

INTERGRAPH'

Project hours spent on information handover

As an EPC, what percentage of total project hours is spent dealing with information
handover?

1-5% | 18%
6-10% H 17 J’%
11-20% . 8%
Above —— »
209 M 070

Source: Y Survey of 72 professionals in process industries
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The Owner Operator Challenge INBEX
There is solid evidence around the industry
that the handover costs on a conventional

NL
project, caused by poor information, are _
between 2 and 4% of Total Installed Cost (TIC) Enterprise

1% TIC

2% TIC

$200m $400m
Build/ Maintain/
Commission Improve

<« 2 Years >

June 6 2012 Information Management for Mega-Projects.


http://images.google.com/imgres?imgurl=http://images.inmagine.com/168nwm/imagezoo/iz109/iz109029.jpg&imgrefurl=http://pt.inmagine.com/enterprise-photos/imagezoo-iz109&h=168&w=158&sz=9&hl=en&start=43&tbnid=ibG6E53JFA25ZM:&tbnh=99&tbnw=93&prev=/images?q=enterprise+clipart&start=40&gbv=2&ndsp=20&svnum=10&hl=en&sa=N

Handover Challenges - Specification

INTERGRAPH'

Confidence in handover specification

How confident are you that the handover specification in your contracts reflects all
organizational requirements for operating and maintaining the facility?

Not confident: 1%
Low confidence: 20%
B Only somewhat confident: 51%

B Completely confident: 23%

B We do not have a detailed handover
specification: 5% h ' ” I
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What is CFIHOS?
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CFIHOS? (pronounced “See-Fos™)
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of Japa

What is CFIHOS? Why are we adopting it?

« An emerging standard for Capital Facilities « We can deliver a working OOTB solution
Industry Handover Specification

« Avoid redesigning tag classifications and

 Joint project sponsored by USPI document types every project, reducing
(Netherlands) and ENAA (Japan) time, cost and risk
« Based on Shell DEP, which has been used  Demonstrable today. Shell’s EIS
In 60+ capital projects configuration in EDW is CFIHOS.
« A pragmatic extension of existing Industry * OO’s are asking for it
Standards (ISO 15926, ISO 14224, API,
ISA, POSC Caesar, etc.)  EPC clients are adopting it
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What is CFIHOS?

“X ScopeofWork CFIHOS V1s2_21apr2015 : Generlc SCOpe Of Work
"X Specification CFIHOS V1s2_21apr2015 e Generic Technical Specification
~HHOS discpline document type Vis2 » Common Database Definition — Reference Data Library

iscipline V1s _ . .
Ez:gz Zmuiemg:; Vieo (RDL), Master Objects, Property, and Picklist definitions
2] CFIHOS equipment class properties V1s2  Tag Class, Tag Types and Properties per Tag type

oS equipmentcass Vs2 « Equipment Class, Equipment Types and Properties per
CFIHOS model part class properties V1s2 .

| CFIHOS property picklist V1s2 EC]Ulpment Type

[ CFIHOS property picklist value V1s2 e Document Types and properties

B CFIHOS property V1s2 :

B CFIHOS RDL Master Objects V1s2 * Required Documents per Tag Class

B CFIHOS required documents per class V1s2 ° MOdel, Manufacturer

B CFIHOS tag class properties V1s2

 Discipline, Discipline to Document Type
« Data Validation Rules
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Example CFIHOS Line List Register

Line
PEID Number System Sequence
NMumber
CHHOS-70000292 CFIHOS5-0000000% CFHHOS5-60000881 CFHFIHOS-4000024F CFIHOS-70000403 CHHOS-50000060

Line Piping Insulation
Size Specification Type

Tag Number

CHIHOS5-10000166

77-P-1001-12"-Cx-1-51 Tr-D-G-007 P 1001 12" Cx-1 51
77-P-1002-6"-CX-1-51 Fr-D-G-007 P 1002 6" Cx-1 51
77-P-1004-10"-CX-1-51 Fr-D-G-007 P 1004 10" CA-1 =)
77-P-1005-4"-CX-1-5] TI-D-G-007 P 1005 4" Cx-1 51
77-P-1007-12"-Cx-1-51 FI-D-G-007 P 1007 12" Cx-1 51
77-P-1007-12"-Cx-1-51 Fr-D-G-0038 P 1007 12" Cx-1 51
77-P-1008-10"-CX-1-51 Fr-D-G-007 P 1005 10" CA-1 =)
77-P-1008-10"-CX-1-5] TI-D-G-008 P 1008 10" Cx-1 51
77-P-1009-16"-CX-1-5T Jr-D-G-0038 P 1009 16" Cx-1 5T
77-P-1009-16"-CX-1-51 Fr-D-G-009 P 1009 16" Cx-1 51
77-P-1010-28"-BX-1-HC Jr-D-G-009 P 1010 28" Bl HC
77-P-1011-24"-CBAB-HC 7r-D-G-009 P 1011 24" CB4B HC
77-P-1011-24"-CBAB-HC Ji-D-G-010 P 1011 24" CB4B HC
77-P-1012-30"-BX-1-HC Fr-D-G-010 P 1012 30" Bx1l HC
77-P-1013-34"-BX-1-HC Jr-D-G-010 P 1013 34" Bl HC
77-P-1014-30"-CBAB-HC J7-D-G-010 P 1014 30" CB4B HC
77-P-1014-24"-CBAB-HC Fr-D-G-011 P 1014 24" CB4B HC
I 77-P-1015-28"-BX-1-HC Fr-D-G-011 P 1015 28" Bl HC
77-P-1016-34"-BX-1-HC 7I-D-G-011 P 1016 34" Bxl HC
77-P-1017-24"-CBAB-HC 7r-D-G-011 P 1017 24" CB4B HC
T7-P-1017-24"-CBAB-HC Fr-D-G-012 P 1017 24" CB4B HC
77-P-1018-24"-CBAB-5T Fr-D-G-012 P 10135 24" CB4B 5T
77-P-1018-24"-CBAB-5T 7I-D-G-013 P 1018 24" CB4B 5T
77-P-1019-28"-BX-1-HC 7r-D-G-012 P 1019 28" Bx1 HC
FA-PI019-28"_BE¥Y-1-H( TI-N-G-0013 (=] 1079 2 Bx1 Hi







Thank you!

Please send any questions to Adrian Park

adrian.park@hexagon.com
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