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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”



DNV © 09 NOVEMBER 2022

264GW of worlds electricity generation will come from 
floating offshore wind in 2050
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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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300GW Floating wind in 2050 and 80% cost reduction
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Key drivers for costs reduction

60

 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
 Longer lifetime
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Installed wind capacity

2021 2030 2040 2050

Units: GW Onshore
Bottom-

fixed 
offshore

Floating 
offshore Onshore

Bottom-
fixed 

offshore

Floating 
offshore Onshore

Bottom-
fixed 

offshore

Floating 
offshore Onshore

Bottom-
fixed 

offshore

Floating 
offshore

North America 151 0.04 0 271 29 2 463 65 11 691 150 31

Latin America 39 0 0 98 29 0 180 55 0.1 334 120 7

Europe 194 27 0.11 289 118 8 418 221 42 505 379 60

Sub-Saharan Africa 4 0 0 12 0 0 24 5 0.1 66 16 3

Middle East and North Africa 16 0 0 59 18 0 135 35 3 254 78 14

North East Eurasia 5 0 0 15 11 0 27 22 0.4 29 41 5

Greater China 304 23 0.01 801 120 2 1 541 282 34 2 072 582 99

Indian Subcontinent 42 0 0 103 17 0 197 50 8 417 124 38

South East Asia 5 0.8 0 27 15 0 97 37 7 304 97 27

OECD Pacific 15 0.2 0.01 58 28 2 134 65 15 169 115 17

WORLD 776 51.0 0.12 1 733 385 14 3 216 839 120 4 841 1 703 300

61

End of year capacity
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Fixed offshore wind turbine cost learning curve
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Drivers of change for levelized cost of wind
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DNV OCX STRATEGY for floating offshore wind

The promise, potential and plan for 3D mode-based approval
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One common digital lifecycle Green asset language 
spoken across the entire value chain is needed

Emerging digital twin 
infrastructures

Windfarm Designers,
Developers, OEMs &
Operators

Approved IEC/ISO 81346 
Part 10 Rules, Standards & RPs 

Next Generation CAD/CAE Software



DNV © 09 NOVEMBER 202267

Our test playfields

H4

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

Im
proveFlow
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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
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Experimental Aspirational Focus:

Incremental Evolutionary
Existing 

Business Model

Digital
Business Model

Tactical Strategic

Horizon 1 
Leverage and scale OCX 
Specification within DNV
Maritime and DS , their 

customers 
and the OCX 
consortium

North
Star 
Vision

Horizon 2
Enhance and implement the 

OCX specification into 
DNV’s offshore 

wind standards and supporting
Tools and Systems

Horizon 3 
Enhance and implement the 

OCX specification into 
DNV’s O&G 

standards and supporting
Tools and Systems

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

The vision and planning horizons
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An international standard that defines rules 
for creating unambiguous identifiers (TAGs) 
that identify systems and their elements by 
a combination of well-defined relations 
(part-of and type-of relations) and aspects 
(function, product, location and type)

A standard that defines rules for reference designation systems

71

Source: https://81346.com/english/

71

Structuring principles and reference designations
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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)

72
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Source: https://81346.com/english/

73

DIFFERENT ASPECTS         

Function aspect

Product aspect

Location aspect

Type aspect   

The type aspect is used to highlight the defined set of characteristics 
of the group with identical properties to which the object belongs

The product aspect is used 
to highlight the constructional relations 
(assembly) of the components of the object 
(intended or actual realisation of the object)

The function aspect is used 
to highlight the functional relations 
among the components of the object
(intended or actual use of the object) 

The location aspect is used 
to highlight the spatial relations
among the components of the object
(intended or actual space of  the object)
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Source: https://81346.com/english/
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Main system library
(Industry specific)

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

ISO 81346-2 table 3
(99,9% reuse 
across industries)
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Classification scheme for Power Supply systems
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Classification scheme for Technical systems
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RDS for Technical systems in a Wind Turbine

Systems Engineering AS:



DNV © 09 NOVEMBER 202279



DNV © 09 NOVEMBER 202280



DNV © 09 NOVEMBER 202281

COMO
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Source: https://81346.com/english/

OCX

ISO 81346
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The OCX format can represent the load bearing 
structure of floating assets

84

INO12 transferred to Sesam InsightINO12 Modelled in Aveva Everything 3D (E3D)

OCX
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ISO81346 Product Aspect

85

OCX schema type DesignView



DNV © 09 NOVEMBER 2022

ISO81346 Location Aspect
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OCX schema type Compartments and subdivisions
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ISO81346 Type Aspect
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OCX schema types Plate, Stiffener, Bracket etc
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=A1 Energy transforming system =A1

=A1 Structural system =A1.A1

=AB2 Floater structure system =A1.A1.AB2

=ULE3 121i/H341 Pontoon A(P2A) =A1.A1.AB2.ULE3

=ULE1 12iI/H341 Pontoon P(P1P) =A1.A1.AB2.ULE1

=ULE2 121i/H341 Pontoon S(P3S) =A1.A1.AB2.UL2

=ULD1 122/H342 Column C(C1C) =A1.A1.AB2.ULD1

= ….

Designation from DNV Maritime execution model

Designation from ISO 81346-10:2022 (RDS-PS)

VIS RDS to ISO 81346 mapping 
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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

89

Designation from ISO 81346-10:2022 (RDS-PS)

OCX to ISO 81346 mapping 
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The INO WINDMOOOR 12MW use case example – as-is workflow

Domain Description 
(the asset model engineering domain)

Data Representation 
(the asset model ontology domain)

System Deployment 
(the asset model implementation domain)

INO-12 model representation

Geometry model

Environment model

Load model

Capacity model

SESAM CAE softwareSESAM Interface files

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
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The INO WINDMOOOR 12MW use case example – to-be workflow

Domain Description 
(the asset model engineering domain)

Data Representation 
(the asset model ontology domain)

System Deployment 
(the asset model implementation domain)

INO-12 model representation

Geometry model

Environment model

Load model

Capacity model

SESAM CAE softwareSESAM Interface files

ISO 81346-10:2022

User Requirements 
(the asset model governance domain)

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

INO-12 specification

DNV RU-OU-512 Offshore wind 
turbine installations

DNV ST-0119 Floating wind turbine 
structure

Aveva CAD  model

Nauticus Production System (NPS)

Veracity operational data services

OCX schema

Vessel Information structures (VIS)

Operational data and (ISO 19847/8)
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