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Hexagon at a Glance

Our focus is autonomy

Leveraging data to its fullest potential- moving
beyond automation to autonomy
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Our commitment is innovation

With nearly 4,000 employees in R&D and
more than 3,700 active patents
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Our value is strategically vital

Efficiency, productivity and quality results in
scalable sustainability
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Our stability is consistently proven

Sales growth from €500 million in 2000 to €3.8
billion in 2020 with approximately 21,000
employees across 50 countries
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The digital reality feedback loop

Hexagon’s core technology competencies enable a digital reality feedback loop — creating freedom of
insight so you can be proactive, preventative and event-predictive

Reality Capture © Design & Simulation ©@

Digital capture of the
physical world

Design and replication of
real-world scenarios

Autonomous o
Technologies

Automation of any task, workflow,
machine or decision — enabling
action without human intervention

Positioning © Location Intelligence @

Location, tracking, navigation -
and/or control of anything, anywhere

Active, geo-referenced intelligence of
real-world situations
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Industrial Facilities — Realizing Value from Your Data

Real World }

Capture & Transfer Visualize & Analyze
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Existing Assets

Physical Activities Continuous Improvement
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Autonomous Data Collection




Hexagon PPM — 40+ years of standards support
From CAD formats to Structured Data

 1980s — 1990s
» Advent of CAD; US Air Force required IGES
» Advent of AutoCAD; Autodesk creates DXF
» Advent of Intergraph Jupiter technology — Microsoft OLE4D&M
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Hexagon PPM — 40+ years of standards support I@\PQSC Caesar

Association

From CAD formats to Structured Data

The great thing about standards:
There are so many of them

There are always new ones to compete with the old ones

* 1980s —1990s
» Advent of CAD; US Air Force required IGES
« Advent of AutoCAD; Autodesk creates DXF
» Advent of Intergraph Jupiter technology — Microsoft OLE4D&M
* 1990s — 2000s
« POSC Caesar
« PlantSTEP / 1SO10303
» Application Protocols 221, 227, 232
+ CIMSteel & CIS/2

« 2000s - Today -.P
1SO 15926 ud |
« IFC PROGESS INOUSTEY Data Exchange in c FI H 0 S
* Industry-specific — KKS, RDS-PP, PIP, DEXPI. etc the Process Industry
- CFIHOS
4
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Lifecycle Digital Twin

DIGITAL THREAD /
INFORMATION BACKBONE

Supply Chain Optimization

Project Controls Planning & Scheduling
Process Simulation Procurement & Materials Dynamic Optimization & APC
Equipment Design P&ID Management MES/Historian Predictive Maintenance
Process Safety Instrumentation Fabrication Process Simulation Risk & Reliability Analysis
Conceptual Layout 3D Plant Design Construction Operations Management Control of Work
Basic Engineering Electrical Quality Management Situational Awareness Connected Worker
Capital Cost Estimation Analysis Completions & Turnover Cyber Security EAM

Data Tourism & Exploitation across the Digital Asset Lifecycle



Digital Projects
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Portfolio & Conceptual Detail Engineering Procurement Materials Fabrication Construction
Project Planning Design 4 N Management 4
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Digital
Assets
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Common Vendor Autonomous Interactive Shutdown,
Administration Documents & Drawings Data & Visualization, Turnaround, Outage
Graphics Collaboration &
Checks Interrogation
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Digital Assets
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Operational
Excellence

A

Digital
Projects

Interoperability
Work Process
Enhancement

Connected
Worker
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Managed
Equipment
Strategies
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Integration
Process Data
Asset Information
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Sustaining
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3 Engineering
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Maintenance
Effectiveness
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Interactive
Visualization,
Collaboration
& Interrogation

OoT/ICS
Cybersecurity
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Robots &
Autonomous
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Al-based Handling for all External Project Data

// AUTOTAGGING

Vendor Drawing
Smartification

Vendor Document
Smartification
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Skid Supplier Smartification
Pipe Fabrication Smartification
Steel Detailer Smartification

AUTODESK =
I INVENTOR

Tribon M2/M3

Solid Edge ,
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PlantSpace
AutoPlant,
iModel,
speedikon

-3 TEKLA Spoclgen® 1SO15926, DTM models {\ AUTODESK

ISOGEN®

@bocod ) SmartPlant®lsometrics XMpLant, g
IGES, = Y AutoCAD

CFIHOS > == N |\ navisworks

Programmatically Connecting Into Twin




CFIHOS Experience



CFIHOS delivered as default in SDx digital twin platform

e All class trees available:

12

Disciplines

Discipline Document Types (as Document Classes)
Tag classifications

Equipment classifications

Attribution (ie. Property-is-valid-for-class)

Confidential

= Document origin

Originating organization: *

Project deliverable:

Contract:

Discipline:

oEIEUL AN

Please select -

-

~ equipment class, An artefact class that contains classes of artefacts or phy
~ drilling equipment, Equipment intended to enable the drilling of holes. Typ
bell nipple, A Bell nipple is a section of large diameter pipe fitted to the 1

drilling standpipe, A rigid metal conduit that provides the high-pressure
iron roughneck, An integral part of the drilling process, iron roughnecks
pipe doping machine, A device that is designed for easy washing and dc

~ electrical equipment class, An equipment class that contains classes of a
air conditioner, A physical object that is intended to bring air to a specifi

amplifier, A physical object for increasing the power of a signal

.

-~ CFIHOS

acceptance test procedure
accident report
accommodation philosophy
action list

active fire protection system data report
activity plan

alarm, trip setting list
alignment data

anchoring diagram
ancharing study

applicable standards list
application software

approval certificate

~ equipment class, An artefact class that contains cl
~ electrical equipment class, An equipment class 1k
air conditioner, A physical object that is intende

amplifier, A physical object for increasing the p
annunciator, An instrument intended to monitor
battery back-up power supply unit, A direct curr
battery charger, A direct current power supply u
busbar, An electrical conductor that is of low-iny
capacitor bank, A physical object that is a num
chlorinator, A device used for the injection of ch

circuit-breaker, A mechanical switching device 1
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Classification Trees - mechanism

» Data Validator enables you to load up class trees and the attribution:
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pump

pump

pump eductor

pump gear pump

pump piston pump

pump plunger pump

pump rod pump

pump screw pump

pump vane pump

reciprocating compressor diaphragm compressor
ip ing compressor piston compressor

rotary compressor liguid ring compressor

Aiene
A dyna
A recip|
A form
A rotar)
A recip)

A recip)
A recip)

A rotar)
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centrifugal compressor
centrifugal compressor
centrifugal compressor
centrifugal compressor

process entrainments

settle out pressure

specific heat ratio Cp/Cv at inlet
normal operating inlet temperature

50 14224
F0 14224
EC 60529
50 14224
FC 60529

B0 14224

Tag Types

Equipment
Class

centrifugal
pump

EC 60529

111|centrifugal compressor corrosive gas

11“_centrifugal pump 25 concentration

11§ |centrifugal pump chloride concentration

11§ | centrifugal pump corrosive liquid

11§ |centrifugal pump erosive liquid

11§/ centrifugal pump explosion protection gas group

11§ |centrifugal pump immersed

11§ |centrifugal pump explosion protection temperature class
11§ | centrifugal pump normal operating specific gravity
12@|centrifugal pump liquid hazardous category

12§ |centrifugal pump liguid name

12§ | centrifugal pump lower limit operating temperature

12§ | centrifugal pump lower limit operating volume flow rate
12§ | centrifugal pump net positive suction head available
12§|centrifugal pump normal operating differential pressure
12§ centrifugal pump normal operating dynamic viscosity

12§ |centrifugal pump normal operating outlet pressure

12§ | centrifugal pump normal operating temperature

12§ | centrifugal pump normal operating vapour pressure
13@|centrifugal pump normal volume flow rate

LE || centrifugal pump operation continuous/intermittent
13§ | centrifugal pump operation single/parallel

13f | centrifugal pump rated volume flow rate

13k | centrifugal pump upper limit operating inlet pressure
13| centrifugal pump upper limit operating temperature
13F|centrifugal pump explosion protection zone

13 | centrifugal pump normal operating inlet pressure

138 centrifuge explosion protection gas group

139/ centrifuge exolosion or i

EC 60529

Main details Procurement
= Design
Erosive liquid:

Lower limit operating volume
flow rate:

Normal eperating outlet
press ure;

Explosion protection temp
class:

Normal operating vapour
pressure:

Liquid name:

Normal operating specific
gravity:

Liquid hazardous category:

Explosion protection gas
group:

Rated volume flow rate:
Corrosive liquid:

Qperation
continuous/intermittent:

H2s concentration:

v
m*3/s A
Pa v
v
Pa hd
v
v
m*3/s A
v
v
kg/kg v
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CFIHOS Importing Capabilities

» Data Validation methods have been setup to import and validate the CFIHOS registers
* Will support regular formats but RAW/inverted formats as well
e Can upload document metadata and their files
* Input formats examples for Tags:
* Regular format:
Eplant code tag name tag description parent tag name area code process unit code tag class name tag status regquisition code designed
CEX P-0100 centrifugal pu... CT centrifugal pump approved for c. RO1234 DC
CEX P-0101 Pump 03 piston pump approved for c. RQ1234 DC
CEX P-0102 Cent. Pump CT centrifugal pump approved for c. EQl1234 DC
CEX P-0103 Screw Pump CT sCrew pump approved for c. RO1234 DC
CEX P-0200 Inlet Pump CT rod pump approved for c. RQ1234 DC
CEX P-0201 Inlet Fump CT Vane pump approved for c. RO1234 DC
o RAW/Inve rted format: Eplant code tag name property name property value property value uom
CEX P-0100 explosion protection gas group IIC
CEX P-0100 explosion protection temperature class TS5
CEX P-0100 explosion protection zone Zone 1
CEX P-014G0 liguid hazardous category Category 1
CEX P-0100 lower limit operating temperature 55 C
CEX P-0100 upper limit operating temperature 70 C
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CFIHOS Extracting Capabilities

* Ad Hoc reports have been setup to extract data from the system into CFIHOS formatted csv’s

* Intention is to communicate data out of the system towards external contractors

z. Extract Maintenance Systems £+ z. Extract Maintenance Units ~ z. Extract Material Classifications

z. Extract Model Class Properties v z. Extract Module Systems L z. Extract Modules

z. Extract Organizations N z. Extract Purchase Orders 4 z. Extract Set Of Files

—>

z. Extract Sites + z. Extract SPFPlants L z. Extract Tag Class Properties

z. Extract Tag Classifications 4 z. Extract Tag Connections 4 z. Extract Tags

Z. Extract Units

[=| PDA-PO-CFIHOS v1.2 Tag Report-20190322_134625714.csv E3

1 "™plant code"™,"tag name","tag description", "parent tag name","area code","process unit code","tag class name","tag status","requisition code
"ppR-PO", "1011-E¥H-305-LCS1", "LOCAL CONTROL STATION™,,"01","1011","control panel", "approved for construction","RQ-000122","CoMP-001", "COMP-
"PDR-PO","1011-EXH-305-LCS2", "LOCAL CONTRQL STATION™,,"01","1011","control panel", "approved for construction™,"RQ-000122","COMP-001", "COMP-
"PDE-PO", "1011-EXH-305-MTR1", "1011-EXH-305-COMPRESSOR AFTERCOOLER FAN 1 - MOTOR™,,"01","1011","fan","approved for construction","RQ-000122"
"ppR-PO", "1011-EXH-305-MTR2", "1011-EXH-305-COMPRESSOR AFTERCOOLER FAN 1 - MOTCOR™,,"01","1011","fan","approved for construction","RQ-000122"
"PDE-PO","1011-FRH-0008", "Instrument 1", ,"01","™1011", "instrument equipment”, "approved for construction","RQ-000122","COMP-001","COMP-001"™, "
"PDRA-FO","1011-FRL-0008", "Instrument 2",,"01","1011", "instrument equipment", "approved for construction","RQ-000122","COMP-001","COMP-001™,™
"pPDE-PO","1011-FCV-0015", "Control wvalve 1",,"01","1011", "control walwve", "approved for construction","RQ-000122","COMP-001","COMP-001","PO-0
"pDR-PO","1011-G-226-20-95D0B01-N", "pipeline™,, 01", "1011", "pipeline™, "approved for construction","Rg-000122","CoMP-001","COoMP-001","PO-001
10 "PDA-PO","1011-G-226-350-%SDOBO1-N", "pipeline™,,"01","1011", "pipeline", "approved for construction™, "RQ-000122","COMP-001","COMP-001","PO-00
11 "PDAR-PO","1011-G-226-50-93D0B01-N","pipeline"™,,"™01","1011", "pipeline", "approved for construction","Rg-000122","COMP-001"™,"COMP-001","PO-001
12 "pDR-PO","1011-G-228-20-9CB2B01-N","pipeline",,"™01","1011", "pipeline”, "approved for construction","RQ-000122","COMP-001","COMP-001","PO-001
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Hexagon CFIHOS Implementation Guidelines
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Detailed guidelines for «Company/Principal» and
«Contractors»

Based on previous handover guidelines

Go beyond scope of CFIHOS e.qg.

» Organization/responsibilities

« Set-up of seed files for design tools

» 3D model guidelines

« Management of vendor package scopes
- Etc..

Being updated to CFIHOS v1.5

Available free of charge to customers — please
contact Mika Hanninen
mika.hanninen@hexagon.com

Confidential

CONTRACTOR

02 Data and Documentation
Project Deliverables

03 Data Register
Project Deliverables

COMPANY

Project Information
Management Team

04 Project Execution
Playbook

\ 4

Operations

01 Company Operational
Work Processes
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mailto:mika.hanninen@hexagon.com

Thank You



