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Challenges in Fleet Sustainment

|[dentify Acquire Operate & Maintain/Repair/Upgrade Decommission/
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|dentify Design Build Commission Operate &  Decommission/
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Newly designed vessels / Naval vessels

|dentify Design Build Commission Operate &  Decommission/
need Maintain/ Scrap

Repair/

Upgrade

» Leading shipbuilders and vessel designers have started building digital
twins of the vessels they design and build.

* Newly designed vessels are often being delivered digitally enabled,
particularly for naval vessels.
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Acquired vessels / In-service vessels

|dentify Acquire Operate & Maintain/Repair/Upgrade Decommission/
need Scrap

 [tis not easy for ship or fleet owners to get or build a digital twin of their
vessels already in service.

* [tis difficult to build digital twins for many ships in service for which 3D
models are not available, and even drawings and documentation/data
may not be available.
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Newly designed vessels / Naval vessels

Identify  Design Build Commission Operate & Maintain/Repair/Upgrade Decommission/
need Scrap

Begin PLM with Requirements

Begin 3D with Concept Design!
" As-built digital twin

As-built vessel configuration

6 Synchronization

In-service/As-maintained vessel configuration
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Newly designed vessels / Naval vessels

|dentify  Design Build Commission Operate & Maintain/Repair/Upgrade Decommission/
need Scrap

Begin PLM with Requirements L
Begin 3D with Concept Desig;ni
3D Laser Scans
. 1 As-built digital twin * 360° Imaging

« Business systems data

As-built vessel configuration
6 Synchronization

- Performance, Maintenance & Condition dataf—>
In-service/As-maintained vessel configuration
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Acquired vessels / In-service vessels

Identify ~ Acquire  QOperate & Maintain/Repair/Upgrade Decommission/
need Scrap

Build As-built 3D model

Begin PLM with  Build As-built/In-service digital twin in PLM

Requirements Lo
1 As-built/In-service digital twin

As-built/In-service vessel configuration

6 Synchronization

In-service/As-maintained vessel configuration
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Acquired vessels / In-service vessels

Identify  Acquire  QOperate & Maintain/Repair/Upgrade Decommission/

Model data from different sources  Scrap
3D Laser Scans

360° Imaging

Remodeling in 3D

need

Build As-built 3D model| <

Begin PLM with Build As-built/In-service digital twin in PLM

Requirements o
1 As-built/In-service digital twin

» Business systems data

As-built/In-service vessel configuration

6 Synchronization

- Performance, Maintenance & Condition dataf—
In-service/As-maintained vessel configuration
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What comprises Ship Sustainment Activities?

* In-Service Operations

« Maintenance
— Ship
— Shore

* Modernization & Repair

« Decommissioning
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How can Digital Twins help?

Ship Sustainment Activities | Use of Digital Twins

In-Service Operations Ship Provisioning (?) = 2
— Ship Availability Planning (?) = =
— Shore S =
Maintenance Digital Shipchecks

Maintenance scoping
Parts and inventory procurement
Execution Work Documents (?)

Modernization & Repair Design (for ship repair/refit)
Execution Work Documents

Immersive 3D Visualization
Collaboration & Feedback
Decision Support

Decommissioning Execution Work Documents (?)
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Newly designed & Naval vessels - SSI Solutions

12

s ¥®) SHIPBUILDINGPLM
Begin PLM with Requirements @
¥ SHIPCONSTRUCTOR
. . . AN AUTODESK’
Begin 3D with Concept Design /_‘® SHIPBUILDINGPLM RECAP

B . 3D LaserScanS/_|
W SHIPCONSTRUCTOR — As-built digital twin - 360° Imaging

» Business systems data

Vs s SH'F’BU"—D'NGPLM\ ) ENTERPRISEPLATFORM
As-built vessel configuration @ SHIPBUILDINGPLM
) SHIPBUILDINGPLM'"|_\ Synchronization | .
D) SHIPBUILOINGPLM

- Performance, Maintenance & Condition dataf—
In-service/As-maintained vessel configuration
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Acquired & In-service vessels - SS| Solutions

STEP, IGES, etc. Import
Conversion Services

« Model data from different sources
Build As-built 3D model < + oD Laserscans W SHIPCONSTRUCTOR
* 360" Imaging AUTODESK’
« Remodeling in 3D RECAP’
/—{‘Q) SHIPBUILDINGPLM' Q SHIPCDNSTIQUETDIQ@|—/
Begm PLM with Build As-built/In-service digital twin in PLM @ CHIPBUILDINGELM
Requirements | . '
: As-built/In-service digital twin
» Business systems data
p ENTERPRISEPLATFORM ' . _ '
@ CHIPBLILDINGPLM As-built/In-service vessel configuration

s ) SHIPBUILDINGPLI\/I'"|—\ SynegPRizeol >‘{ ) SHIPBUILDINGPLM

« Performance, Maintenance & Condition datap—
In-service/As-maintained vessel configuration
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//////

Digital Twin for Decision Support - Industry Exaivgie:

3D Visualisation Use of Digital Twins
Visual Planning Ship Provisioning (?)
Connected Information Digital Shipchecks
Vlodernization & Repair Design (for ship repair/refit)
Decommissioning Execution Work Documents (?)
Vlodernization & Repair Design (for ship repair/refit)
Vlodernization & Repair Design (for ship repair/refit)
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/////
Example

3D Visyalizatio
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Benefits

« With Digital Twins, information required for fleet sustainment is
available in a structured, scalable architecture.

« More effectively maintain, sustain and enhance fleets.

* Higher first-time quality, less rework from changes, and greater
schedule attainment.

« Shorter out of service duration
* Lower fleet sustainment cost

* For shipyards/repair yards: New revenue stream
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Challenges

» Shipbuilding is a traditional industry where the level of
digitalization is still low.

» The technological sophistication of shipyards varies widely.

» Need to combine diverse sources of data for the digital twin
to keep synchronized with the real-world changes.

+ Uncertainty arising due to human factors such as delay in
updating maintenance systems, following processes, etc.
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Past Webinars

Bringing Together a
Digital Twin

Existing vessels vs. new
builds

(

= Capturing operations data

= Bringingtogether the
informationin a PLM

0

https://www.SSi-

corporate.com/content/webin
ar-bringing-together-a-digital-
twin/

Managing the Digital Twin
Across the Lifecycle

= Managing a class and
each ship

Connecting information
platforms

{

= Working with the
organizations involvedin
maintenance

https://www.SSi-
corporate.com/content/webin
ar-managing-digital-twin-
across-lifecycle/
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Questions?

Thank youl!
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