WHEN TRUST MATTERS
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OCX for floating wind, an opportunity
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Industry analysts are pointing the emerging offshore wind
industry in the following direction:

“New operating models and new consortia have to be amassed
that can bring traditional and emerging industries together — with regulators that offer a trustworthy

regime that attracts investors”
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264GW of worlds electricity generation will come from
floating offshore wind in 2050

World grid-connected electricity generation by power station type

Units: PWh/yr

Floating offshore wind
Fixed offshore wind
Onshore wind
Solar PV

Solar plus storage
Hydropower
Bioenergy
Geothermal
Nuclear

Gas-fired

Oil-fired

Coal-fired

1990 2000 2010 2020 2030 2040 2050
Historical data source: IEA WEB (2020), GlobalData (2021)
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Europe to lead the developments in most of the 2020s, but

will be passed by Asia in 2030s and North America in 2040s
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Semi-subs dominate near
term projects

No-one looking to spar
buoys — depth required at
all project stages
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WINK Farm WINGTArm Status GED Region  COUNTry Name rounaation TUrDINES  Capacity MW Year Wontn
Floating Energy Allyance NES Concept/Early Planning Europe United Kingdom Floating: Barge - Concrete 60 950.00

Trivane Demonstrator Concept/Early Planning Europe United Kingdom Floating: Barge - Steel 1 1.00 2024 April
Pembrokeshire Demonstration Zone Concept/Early Planning Europe United Kingdom Floating: Not Specified 180.00

Draig y Mor Concept/Early Planning Europe United Kingdom Floating: Not Specified 100.00

White Cross Concept/Early Planning Europe United Kingdom Floating: Not Specified 8 100.00

Whirlwind Offshore Wind Farm Concept/Early Planning Europe United Kingdom Floating: Not Specified 300.00

Gwynt Glas Caoncept/Early Planning Europe United Kingdom Floating: Not Specified 1,000.00

CampionWind Concept/Early Planning Europe United Kingdom Floating: Not Specified 2,000.00

MarramWind Concept/Early Planning Europe United Kingdom Floating: Not Specified 3,000.00

Northland Power N2 Concept/Early Planning Europe United Kingdom Floating: Not Specified 1,500.00

Celtic Deep phase 1 Concept/Early Planning Europe United Kingdom Floating: Not Specified 98.00

Celtic Deep phase 2 Concept/Early Planning Europe United Kingdom Floating: Not Specified 300.00

Morwind Concept/Early Planning Europe United Kingdom Floating: Not Specified 300.00

Celtic Sea Ocean Winds Concept/Early Planning Europe United Kingdom Floating: Not Specified 400.00

Celtic Sea RWE Renewables Concept/Early Planning Europe United Kingdom Fleating: Not Specified 400.00

Aurora Cancept/Early Planning Europe United Kingdom Floating: Not Specified 1,000.00

Merlin Cancept/Early Planning Europe United Kingdom Floating: Not Specified 300.00

Central North Sea Electrification Concept/Early Planning Europe United Kingdom Floating: Not Specified 250.00

Orcadian Microgrid Concept/Early Planning Europe United Kingdom Floating: Not Specified 105.00 2025 June
Neos Concept/Early Planning Europe United Kingdom Floating: Not Specified 25.00

Olympic Wind Concept/Early Planning Europe United Kingdom Floating: Not Specified 1,300.00

Shetland NE1 - Ocean Winds Cancept/Early Planning Europe United Kingdom Floating: Not Specified 500.00

Shetland NE1 - Mainstream Concept/Early Planning Europe United Kingdom Floating: Not Specified 1,800.00

Shetland NE1 - ESB Asset Development Concept/Early Planning Europe United Kingdom Floating: Not Specified 500.00

Llywelyn Concept/Early Planning Europe United Kingdom Floating: Not Specified 300,00

Petroc Concept/Early Planning Europe United Kingdom Floating: Not Specified 300,00

Ossian Concept/Early Planning Europe United Kingdom Floating: Not Specified 2.610.00

TwinHub Consent Authorised Europe United Kingdom Floating: Semi-Submersible Platform 4 32.00 2010 July
Salamander Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform 100.00 2026 June
Muir Mhor Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform 798.00
Magnora-Technip Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform 33 495.00

Blyth Offshore Demonstrator - phase 2 Consent Authorised Europe United Kingdom Floating: Semi-Submersible Platform 5 58.40

Green Volt Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform 30 480.00 2024 April
Stromar Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Concrete 62 1,000.00

Broadshore Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Concrete 31 500.00

Bellrock Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Concrete 75 1,200.00

Pentland Floating Offshore Wind Consent Authorised Europe United Kingdom Floating: Semi-Submersible Platform - Steel 1 12,00 2025 January
Demonstrator

Erebus Consent Application Submitted Europe United Kingdom Floating: Semi-Submersible Platform - Steel 10 100.00 2027 January
Dolphyn Project - pre-commercial Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Steel ;| 10.00 2025 January
Dylan Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Steel 300.00 2028 January
Pentland Consent Application Submitted Europe United Kingdom Floating: Semi-Submersible Platform - Steel 6 100.00 2026 April
Dolphyn Project - full scale Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Steel 400 2,000.00

Beech North Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Steel 70 1,500.00 2024 January
Aspen Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Steel 1,500.00 2024 January
Beech South Concept/Early Planning Europe United Kingdom Floating: Semi-Submersible Platform - Stee| 70 1,500.00 2024 January
Cluaran Ear-Thuath Concept/Early Planning Europe United Kingdom Floating: Tension Leg Platform 1,008.00

SENSEWind Demonstrator Concept/Early Planning Europe United Kingdom Floating: Tension Leg Platform 1 200 2023 Septemb
Avalon Concept/Early Planning Europe United Kingdom Floating: Tension Leg Platform 1 1,500.00

North Channel Wind 1 Concept/Early Planning Europe United Kingdom Floating: Tension Leg Platform - Steel 20 300.00 2027 June
North Channel Wind 2 Concept/Early Planning Europe United Kingdom Floating: Tension Leg Platform - Steel 7 100.00 2027 June
EMEC test site - phase 1 Concept/Early Planning Europe United Kingdom Floating: Various 7.00

EMEC test site - phase 2 Concept/Early Planning Europe United Kingdom Floating: Various 230.00

EMEC test site - phase 3 Concept/Early Planning Europe United Kingdom Floating: Various 230.00



300GW Floating wind in 2050 and 80% cost reduction
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Key drivers for costs reduction

Cost reduction

80,0 » Larger windfarms

» Cooperation and sharing
» Financial incentives

» Competition

» Larger wind turbines

» Reduced risk

» Reduced cost of capital

» Standardisation

» Technology development
» Industrialisation

» Construction and operational

. experience
» Higher capacity factors
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Installed wind capacity
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Fixed offshore wind turbine cost learning curve

Europe bottom-fixed offshore wind turbine cost

Units: €/kW
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Accumulated global offshore wind capacity additions (GW)
Each labelled year represents approximately one doubling of global capacity. 1€ = 0.97 USD (October 2022)
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Drivers of change for levelized cost of wind
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WHEN TRUST MATTERS
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Hywind Tampen Groix & Belle-lle wind farm

One common digital lifecycle Green asset language
spoken across the entire value chain is needed - i
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Our test playfields

Emerging Platform business model

Cognite
The 81346 Software
Omnia
- te2Ee - -_
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. - . Abacus (ABB)
’ . Mind Sphere
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Industrial & R&D Partners

Playfield #1: MI Execution Model program

Playfield #2: NorthWind FlowSite

Playfield #3: DS PAS Readi program

Playfield #4: ImproveFlow

Playfield #5: TIM Wind Denmark

Playfield #6: ES Requirement management program rJ

MO|4anoiduw|
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The OCX value proposition

« DNV value proposition is to leverage and adapt OCX schema V2.8.6 into O&G (the READI JIP)
and Offshore Wind industries. Execution of the OCX strategy will enhance the interoperability
specification for all consortium partners and allow manufactures and DNV to engage in complete
sharing of the digital workflow using a common specification for 3D models.

» The specification will enable CAE tools to become a service to CAD, PDM and Digital Twin
solutions. Furthermore, the emerging OCX specification will be a natural part of DNV ontologies
which will define and test how DNV can use information models, software and platform
technology to transform business models and lifecycle operating models.

» The value delivered by the format will be determined by the amount of usage and realized when
DNV and its partners adopt, adapt and accept the specification in their digital journey to
“do it right, do it better and do it differently”

68 DNV © 09 NOVEMBER 2022
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The vision and planning horizons

Tactical ______________________ Z Strategic

Digital Experimental
Business Model

Existing
Business Model m

—

Enhance and implement the
OCX specification into
DNV's offshore
wind standards and supporting
Tools and Systems

Aspirational Focus:

Horizon 3
Enhance and implement the
OCX specification into
DNV’'s O&G
standards and supporting
Tools and Systems

Evolutionary

North
Star
Vision

Our vision is

that DNV shall be
leading in digital
structural
assurance

and assurance of
structural digital
assets in the
following
industries:
Shipping,
Offshore Wind
and O&G
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A standard that defines rules for reference designation systems

RDS
Reference Designation System a common language

1sofIEC

NS L

ISO/IEC 81346 Standard Series

Industrial systems, installations and equipment and industrial products

Structuring principles and reference designations

DNV



ISO 81346 Parts

« Part 1: Basic rules (IEC 81346-1:2022)
Part 2: Classification of objects and codes for classes (IEC 81346-2:2019)

 New standard this year
RDS-PS Part 10: Power Systems (ISO/IEC 81346-10:2022)

 Replaces
RDS-PP Part 10: Power Plants ISO/TS 81346-10 (2015)

DNV



/ DIFFERENT ASPECTS

Function aspect N
The function aspect is used \

to highlight the functional relations

among the components of the object -
P rOd u Ct aS peCt . (intended or actual use of the object) __,_,f"'f

The product aspect is used

to highlight the constructional relations
(assembly) of the components of the object
(mtended or actual realisation of the object)

A

Location aspect ——E”? 4]

|
E / The location aspect is used
| A to highlight the spatial relations
Type aSpeCt - Sk / among the components of the object
- . / (intended or actual space of the object)

The type aspect is used to highlight the defined set of characteristics

of the group with identical properties to which the object belongs ﬁ



/ SYSTEM OF SYSTEMS

LEGD
products
Main system library
(Industry specific) . Main
systems

System

Technical system library
(70-90% reuse
across industries)

3 £

ISO 81346-2 table 3
(99,9% reuse
across industries)

Source: https://81346.com/english/
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/THE RDS SYSTEM LIBRARIES

Different tables for different industries

Ge_n_era_l PO CEaiael Aircrafts Oil & Gas Infrastructure
classification systems works
A
A il ")
y N a—

Part Part Part Part Part Part
2 10 12 TBD TBD TBD
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Classification scheme for Power Supply systems

Table B.1 — Classes of power supply systems

{éLads: Class definition Preferred term Examples
A |Power supply system nergy transforming system |Boiler, fuel cell system, generator, para-
transforming energy or bolic concentrator system, photovoltaic
ENETEY CAITier system solar heating, power-to-X system,
production unit, turbine
B  |[Power supply system Electrical transporting system | Cabling, distribution line, electric vehicle
transporting electric supply system, substation, transmission,
power transmission line
C Power supply system Transporting system Coal transport system, condensate
transporting energy or system, cooling water system, feed water
energy carrier, excluding system, gas transport system, inlet, pen-
electric energy stocks, steam system, tunnels, waterway
D  |Power supply system upporting system Cleaning system, crane and lifting ar-
supporting the energy pro- rangement, emergency start-up system,
duction process internal electrical supply system, lubri-
cation system
E |Powersupply system for |Storing system Bunker system, catchment area, coal
collecting and storing ener- mine, creek intake, electrochemical
gy for subsequent retrieval storage system, gas storing system,
geothermal reservoir, heat storage sys-
tem, mechanical energy storage system,
reservoir, waste bunker
F Power supply system man- (Managing system Communication system, control system,
aging energy supply and SCADA system, supervising system
generation
G  |Notto be applied N/A N/A

Letters not used in this table are reserved for future standardization.

Main
systems

DNV



Classification scheme for Technical systems

Table B.2 — Classes of technical systems

Class | 3°P-
class Class definition Preferred term Examples
code
code
A Technical system which Structural system
forms structural support
AA | Structural system forming a | Support frame system Frame system, integrated
lzad supporting frame structure, nacelle structure,
structure system. supporting
frame structure, rotor hub,
WTG tower section system
AE |Structural system providing | Foundation system Concrete foundation, floating
foundation foundation, jacket, monopile,
spar, template suction founda-
tion, tension leg platform
AC  |Structural system heldinga  [Routing structure system Cable routing, pipe bridge, pipe
supply or distribution system support
AD  |Structural system providing |Access support system Access platform, escape way,
base for access helipad
AE  |Structural system providing |Casing system Airlock system, casing, con-
otection against undesira- tainment system, housing,
le environmental impacts shielding,
H Technical system supply- |Supply system
ing
HA  |Supply system for gaseous  |Gas supply system Air supply, burning gas supply,
matter EMETgency air generation
system, inerting system, mixer,
ventilation unit
HE | Supply system for liguid Liguid matter supply system | Chalk milk supply, creek in-
matter take, fuel supply, hydraulic oil,
water supply
HC | Supply system for solid Solid matter supply system | Coal supply
matter
HD  |Supply system for electrical |Electrical power supply Backup supply system, electri-
ENETZY system cal power generation, electri-
cal supply system, emergency
supply system,
MOTE  Letters not used inthis table are reserved for future standardization.

Main
systems
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RDS for Technical systems in a Wind Turbine

=A3
a Wind Turbine Generato
i - .
i =RB1 i
E ‘Wind energy converter system :
H i
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FlowSite / Functional aspects part 10 FLOW ~

Functional aspects part 10 FLOW

ol

=A1

Energy transforming system

Support and protection system

=AA2 Nacelle structure system

=AAJ Tower structure system

=AB1 Floater structure system :
— =ULET1 1Z1i/H341 Pontoon P(F1F)
— =ULEZ 121i/H341 Pontoon S{P3S)
— =ULE3 121i/H341 Portoon A(P24)
|— |=ULD1 122/H342 Column C(C1C)
I =ULD2 122/H342 Column P(C2P)
I =ULD3 122/H342 Column S{C35)
— =ULF1 123/H343 Brace A[DB24)
I =ULF2 123/H343 Brace P(B11F)
|— | =ULF3 123/H343 Brace P(B12P)
—  =ULF4 123/H343 Brace P(B22F)
I =ULFS 123/H343 Brace P(DB1F)
— =ULF& 123/H343 Erace 5(B235)
— =ULF7 123/H343 Brace 5(B315)
— =ULF8 123/H342 Brace 5(B235)

L =ULF9 123/H343 Brace 5(DB33)

=AE1 Floater containment system

=AB2 Floater positioning system

=AD1 Access support system

=PA1 Fire protection system

=PD1 Lightning protection system

‘E= CORE

VAN

Bl simo

CONTEXT
Eunctional aspects part 10 FLOW

MEEMEEEE

SELECTED 00
=D1=AB1
Floater structure system

DEEREEEE

HERITAGE

+ <Functional as part 10 FLO
i+ =D1 Support and protection system

L+ =AB1 Floater structure system

COLOR

2

Ve
s

DESCRIFTION

RDS-PS Class definition:
A Technical system that provides a structural
foundation for supporting loads.

DNV-YIS code and type:
120 Column stabilized unit structure

PCA-RDL URL and type:
hetp://data poscosesarorg/rd /RDS2E2194
PONTOOMN

OCK model:

https:/ dev.sesam.dnv.comyexplore/assets)
2021 2847-de61-4af1-b730
9d365123e6e3/534c62a3 c606-fal-bol4-
359b5dfad37 3 /model

IMAGE
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=AB1 Floater structure system

=AE1 Floater containment system
I— =CMA1 652.1i/H152 Ballast pont._.
I— =CMA12 &52.1i/H152 Ballast pon...
I— =CMA14 652.1i/H152 Ballast pon._..

I— =CMA15 &52.1i/H152 Ballast pon_..

— | =CMA11 &652.1i/H151 Ballast col..
— =CMA10 &52.1i/H151 Ballast col..
— | =CMA13 &52.1i/H151 Ballast col..

— =CMAS 104.1i/H152 Void pontoo...

— =CMAB 104.1i/H152 Void pontoo...

— | =CMAZ 104.1i/H151 Void column...

— |=CMA3 104.1i/H151 Void column...

— | =CMA4 104.1i/H151 Void column...

— =CMA5 104.1i/H151 Void column...

— | =CMAG 104.1i/H151 Void column...

— =CMA7 104.1i/H151 Void column_..

— =CMA23 104.1i/H153 Void brace

— =CMA24 104.1i/H153 Veid brace ..

— =CMA22 104.1i/H153 Void brace __

— =CMA21 104.1i/H153 Vioid brace

— =CMA20 104.1i/H153 Vioid brace

— =CMA19 104.1i/H153 Void brace

— =CMA18 104.1i/H153 Vioid brace

— =CMA17 104.1i/H153 Void brace

L—  =CMA16 104.1i/H153 Vioid brace

=AB2 Floater positioning system

FlowSite / Functional aspects part 10 FLOW * 2 CORE

&

B smo 2

CON 4
Functional aspects part 10 FLOW

NEEEEEEE

SELECTED OO

=D1=AE1
Floater containment system

OEEREEEE

HERITAGE

L, =D1 Support and protection system

=AE1 Floater containment system

COoLOR

*

&

DESCRIPTICN
RDS-PS Class and definition:

AE - a Technical system that consists of

storage and void spaces
DNV-VIS designation code and type:

RDL (150 15926-4) URL:
hittpy/data poscoeesarorg/rd/ROS9130380
a1

IMAGE

OWNER GROUP
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FlowSite / Functional aspects part 10 FLOW ~ . B simo

= =D1=AB1 =D1=AB1=U.. =D1=AB1=U.. =D1=AB1=U.. =|J1=Anl=u?=u_. =D1=AB1=U.. =D1=AB1=U.. =D1=AB1=U.. =D1=AB1= —D1=AB1=U.. ,
Floater 122/H342  122/H342  122/H342  121i/H34 1i/H341  121/H341  123/H343  123/H343  123/H343 129/H342 E(0)
structure Colummn Column Column Pontoon Pontoon Pontoon Brace Brace Brace Column

P system c(cic) P(C2P) 5(Cc3s) P(P1P) S(P3S) A(P24) A(DB2A) P(B11P) P(B12P) ¢c10)

=0l ol =D1=AB1=U...

L Floater Floater E(0) :

- structure structure ) 1211/H341

system system u B{CIPn‘tICIE—‘?n

(-l -D1-AB1-=U.. =D1=AB1=U..

122/H342 122/H342 E(0) - :
h 4 Column Column Chain analysis ~
c(c1c) c(cic)
CHAIN LENGTH
=D1=AB1=U.. =D1=AB1=U..
+ — —
122/H342 122/H342 E (0 E(D E (0 E (0
Colummn Column (©) ©) (0) @) 2 1 2
- P(CZP) P(CZP)
=D1=AB1=U.. =D1=AB1=U..
AMNALYSED OBJECT OCCURRENCE
122/H342 122/H342 E (0] E (0] E (0] -
Column Column
5(C3s) 5(C3s)
Selected cell ~
=D1=AB1=U.. =D1=AB1=U..
121|."H34‘| E O E O 121|."H34-1 E O E O SOURCE
Pontoon [: ) E / Pontoon [: ) E /
P(P1F) P(P1P) =ULD1 122/H342 Column C(C1C)
= oca
=D1=AB1=U.. =D1=AB1=U.. =2 Mo owne
121i/H347 E (0 E (0 121i/H341
Pontoon (@) () Pontoon TARGET
B B =ULE1 121i/H341 Pontoon P(P1P)
R
=D1=AB1=U.. =D1=AB1=U.. -
121i/H341 121i/H347
Pontoon = [O] £ (O] Pontoon
A(P24) A(P24) RELATIONS
=D1=AB1=U.. =D1=AB1=U.. +
123/H343 123/H343
Brace Brace “N1=AB1=11 B1IE1I=D1=AE1=
A(DB2A) A(DB24) |-|:|—. \B1=ULD1|E1|=D1=AB1=ULE1
ET T26.21/H57T Column - .
=D1=AB1=U... =D1=AB1=U... pontoon connection Z B
123/H343 E (0) E (0) 123/H343 BB B k
'RPYy  Brace Brace DESCRIFTIONS

DNV
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FlowSite / Functional aspects part 10 FLOW -

=
Functional aspects part 10 FLOW Product aspect part 10 FLOW Lecation aspect

G\)—l =A1 Energy transforming system —] -A1 Wind turbine ++L1 Offshore wind power genera... SELECTED DOMA RELATION

=D1 Suppon and protection system 1 -AA1 WTG tower structure ‘ b

+LA1 Wind turbine  functicnal -~
| zllocaticn
=AA2 Macelle structure system ‘ M@l  -AE1 Floating foundation -7 E)—l ++M1 Distribution complex
ra
-+ =AA3 Tower structure system AA I —l -HB1 Common lubrication system —' +0J1 Container space SOURCE ASPECT
=D1=AB1
v 4 | =AB1 Floater structure system ¥ —l -HB2 Hydraulic system (-5l ++C1 Design office Floater structure system
[ TARGET ASPECT
—  =ULE1 121i/H341 Pontoon P{P1F) I E)—l -HE1 Thermal management system —l'I-IN2 Building yard A1-AB1
| Fleating foundation
— |=ULEZ2 121i/H341 Pontoon S(P3S) I-' —l -HF1 Internal lighting system @—li-rﬂﬁd Decommissioning yard
I
—  =ULE3 121i/H341 Pomoon A[P24) 1 -JE1 High power electrical system
—  =ULD1 122/H34Z Column C(C1C) @-l -JF1 Drive train system
—  =ULD2 122/H342 Column P{CZP) [ -KF1 Energy conversion system
I.

— |=ULD3 122/H342 Column S{C35) I' -KF2 Compensation system

I
— =ULF1 123/H343 Brace A(DB24) || [ -KF3 Transformer system

I

]
— |=ULF2 123/H343 EBrace P(B11P) .I [E- -KK1 Positioning system

1
— |=ULF3 123/H343 Brace P(B12P) B -KL1 HV disconnector system
— |=ULF4 123/H343 Brace P(B22P) I LA1 WTG control system

I
I
— | =ULF5 123/H343 Brace P(DE1P) —l -PH1 Safety system
I
— | =ULF& 123/H343 Brace S(B235) I E)—l -RA1 Generator systemn
I
— | =ULF7 123/H343 Brace 3(B315) H @-l -RB1 Rotor system
I
— |=ULF8 123/H343 Brace 5(B33%) ! —l -B1 Offzhore substation
L =ULF9 123/H343 Brace 3(0B35) —l -B2 Electrical transmission system
!
DNV
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/ THE COMMON LANGUAGE
ISO 81346

OCX

Product aspect
Location asepct

4
a8
4
%
‘4
]
! .

Source: https://81346.com/english/
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The OCX format can represent the load bearing
structure of floating assets

INO12 Modelled in Aveva Everything 3D (E3D) INO12 transferred to Sesam Insight

DNV



1ISO81346 Product Aspect

OCX schema type DesignView
r 1

ocx:DesignView_T

|

|

| [
| —@E}-J:ucx:Descriptinn
|

|

|

Contains a description of the
component its parent
represents. The description is
stored as a string. You can

| use this element for

DesignView [—] -.--.-hat_E'-;er p!.lrpcses you
require. This element can be

A manifestation of some or used inside many OCX XML
all the components in the elements but is optional

exporting application that
o0 RootRef

contains configuration
information for the parts it

RootRef is an OcItemPtr
painting to the top-I

includes
instance in a Producty

Product aspect

Location asepct

’ocx:l'.)ccurrence

The refence to the
part&apos;s occurrence in a
defined \ or
configuration

s Type aspect

o0cOccurrenceGroup

A grouping of occurrences,
Can also contain other
OccurrenceGroup to form a
nested level of groups
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1ISO81346 Location Aspect

OCX schema type Compartments and subdivisions

ption is

—L ocx:CompartmentProperties

The physical ps ofa
mpartment \ (COG, air pipe

cx:CompartmentFace [T

1.0

mpartment
indary
paa
efining the

Product aspect

s Type aspect

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| + Location asepct
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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1ISO81346 Type Aspect

87

OCX schema types Plate, Stiffener, Bracket etc

DNV ©

09 NOVEMBER 2022

I—--{ ocx:Member

Structural concept of
shipbuilding panels. Panels
can typically be composed of
plates, seams and stiffeners

Structural concept of plates
used in shipbuilding

Element describing the
structure ept of type
stiffeners which are attached
to plating and constitutes the
scantlings

Structural concept of
brackets used in shipbuilding

2

jr———
+ Abstrac ment describing
! structure ept parts like
i columns, pillars, beams

Structural ¢
used as vertical support in
ship building

cept for pillars

Product aspect

Location asepct

Type aspect

DNV



VIS RDS to ISO 81346 mapping

FlowSite / Functional aspects part 10 FLOW ¥  E= CORE =A1 Energy transforming system =A1
=A1 Structural system =A1.A1
Functional aspects part 10 FLOW SELECTED 00C =AB2 Floater structure system =A1.A1.AB2
=A1=A1=AB2=ULE3 .
=A1 Energy transforming system 121i/H341 Pontoon A(P2A) =ULE3 121i/H341 Pontoon A(P2A) =A1.A1.AB2.ULE3
aREILI G LAL LAY =ULE1 12il/H341 Pontoon P(P1P) =A1.A1.AB2.ULE1
=A1 Structural system
HERITAGE =ULE2 121i/H341 Pontoon S(P3S) =A1.A1.AB2.UL2
é‘} =AA2 Nacelle structure system 1 <Functional aspects part 10 FLOW-
, =A1 Energy transforming system =ULD1 122/H342 Column C(C1C) =A1.A1.AB2.ULD1
(1) | =AA1 WTG tower section system - =A1 Structural system = ...
i-+: =AB2 Floater structure system
(5| =AB2 Floater structure system ~+ =ULE3 121i/H341 Pontoon A(P2A) ) )
Designation from ISO 81346-10:2022 (RDS-PS)
: . COLOR
— =ULE3 121i/H341 Pontoon A(P2A) :
f.
— =ULE1 121i/H341 Pontoon P(P1P) n
DESCRIPTION 4 Designation from DNV Maritime execution model
— =ULE2 121i/H341 Pontoon S(P3S) Structural strength -column stabilized unit
pontoon

— =ULD1 122/H342 Column C(C1C)

88 DNV © 09 NOVEMBER 2022
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OCX to ISO 81346 mapping

FlowSite / Functional aspects part 10 FLOW ~

Functional aspects part 10 FLOW

=A1 Energy transforming system

=A1 Structural system

é—} =AA2 Nacelle structure system

GI—)— =AA1 WTG tower section system

C—)— =AB2 Floater structure system

— =ULE3 121i/H341 Pontoon A(P2A)

— =ULE1 121i/H341 Pontoon P(P1P)

— =ULE2 121i/H341 Pontoon S(P3S)

— =ULD1 122/H342 Column C(C1C)

89 DNV © 09 NOVEMBER 2022

E= CORE

SELECTED 00C

=A1=A1=AB2=ULE3
121i/H341 Pontoon A{R2A)

HERITAGE
: <Functional aspects part 10 FLOW>
E"": =A1 Energy transforming system
E,T =A1 Structural system
EL-+: =AB2 Floater structure system
L. =ULE3 121i/H341 Pontoon A(P2A)

COLOR

A

4

>

4

DESCRIPTION

Structural strength -column stabilized unit

pontoon

Principle

Link between the function node and the
OCX 3D part

Link ID can be GUID or an 81346 RDS tag
The 3D model provides sub-level tags

Mesignation from ISO.81346-10:2022 (RDS-PS)

DNV



The INO WINDMOOOR 12MW use case example — as-is workflow

User Requirements
(the asset model governance domain)

INO-12 specification

DNV RU-OU-512 Offshore wind
turbine installations

DNV ST-0119 Floating wind turbine
structure

Domain Description
(the asset model engineering domain)

INO-12 model representation
Geometry model
Environment model

Load model

Capacity model

Data Representation
(the asset model ontology domain)

SESAM Interface files

System Deployment
(the asset model implementation domain)

SESAM CAE software

DNV © 09 NOVEMBER 2022
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The INO WINDMOOOR 12MW use case example — to-be workflow

User Requirements
(the asset model governance domain)

INO-12 specification

DNV RU-OU-512 Offshore wind
turbine installations

DNV ST-0119 Floating wind turbine
structure

Domain Description
(the asset model engineering domain)

INO-12 model representation
Geometry model
Environment model

Load model

Capacity model

Data Representation
(the asset model ontology domain)

SESAM Interface files
OCX schema

Vessel Information structures (VIS)
Operational data and (ISO 19847/8)

System Deployment
(the asset model implementation domain)

SESAM CAE software

Aveva CAD model
Nauticus Production System (NPS)

Veracity operational data services

Documentation
(the common asset model classification language and designation system)

ISO 81346-10:2022

DNV © 09 NOVEMBER 2022
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