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Overview of facilities

Human Factors 
Research Center
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Ballistics Test & Research Facility
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First added challenge for vulnerability: 
more targeted threats

Navy Tech 2025 Challenges Future Combatants

Russian ship hit in Novorossiysk, Black Sea drone attack, 
Ukraine sources say (bbc.com)

https://www.bbc.com/news/world-europe-66402046
https://www.bbc.com/news/world-europe-66402046


Second vulnerability challenge: 
going from ship to a small fleet

Challenges Future CombatantsNavy Tech 2025



Third Challenge: Crew Size and Modern Vessels
Navy Tech 2025 Challenges Future Combatants



• Vulnerability assessments are only as 
complete as the systems are represented on 
board

• To assess the effectiveness of vulnerability 
measures (with respect to systems) it is 
therefore important to have a decent 
representation of a great set of systems

• Therefore, vulnerability and damage control 
assessments of a ship can only be 
approached in an integral manner. 

Systems of Systems and 
Vulnerability

Integral design and Survivability

A full range of high-performance systems | Naval Group

Navy Tech 2025

https://www.naval-group.com/en/transcription/618?o=/en/systems


Requirements Frigate 
Integral design and Survivability
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Nice to have
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Source: R.J.C. van Meurs, 
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Vulnerability integral within the design 
Integral design and SurvivabilityNavy Tech 2025



Integral assessment for a fleet:
System of system of systems

Integral design and Survivability

• While the vulnerability assessment 
of the a single USV is simple the 
challenge arises 

• However, the problem moves from 
a single ship to a small fleet which 
in turn is a system of systems

Navy Tech 2025



Requirements USV (and potential the full fleet)
Integral design and Survivability
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Nice to have
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Naval Design Process
MBSE and First Time Right

 Warship Concept Exploration and Definition at The Netherlands Defence Materiel 
Organisation – B. van Oers et. al. (2018)

Multiple iterations in which a great amount of 
concepts are explored and evaluated

One or multiple concepts in which different 
design options should be tested in detail

Navy Tech 2025

https://www.ingentaconnect.com/content/asne/nej/2018/00000130/00000002/art00016
https://www.ingentaconnect.com/content/asne/nej/2018/00000130/00000002/art00016


MBSE and First Time Right

SE VS MBSE
Navy Tech 2025

Past: Document Centric Future: Model Centric

Model-based Systems Engineering (MBSE) 101
Elyse Fosse, Presentation presented on 
International Workshop 25 Jan -26 Jan 2014, 
Torrance, CA, USA.



From SE to MBSE

MBSE and First Time RightNavy Tech 2025

From Document-Driven to Digital-Native Engineering | Naval Group

https://mbse-capella.org/resources/pdf/Case_Study_NavalGroup.pdf


• It is already a challenge to get the ship design right the first time due to the integral nature of ship 
design

• This in turn with the new complicated threats that arise on the battlefield (multi-hit drones)

• A next layer of complexity is added with the ship design itself, using extra automation and applying 
USV’s

• Therefore, it is a necessity to move from SE (separate documents determine truth) to MBSE (one model 
generates the separate documents)

Conclusions

MBSE and First Time RightNavy Tech 2025

Nieuwe schepen, nieuwe uitdagingen | 05 | Alle Hens

https://magazines.defensie.nl/allehens/2024/08/05_voorkant-bouw-aswf

