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Doelstelling DND

• Uitbouwen van Gouden Maritieme Ecosysteem

• Bundelen van capaciteiten en kennis

• Gezamelijke focus aanbrengen en regie voeren

• Samenwerken op het gebied van onderzoek & ontwikkeling van 
militaire platformtechnologie

• Bijdragen aan:
• KIA Veiligheid en Missiegedreven Topsectoren & Innovatie Beleid

• Maritiem Masterplan

• Sectoragenda Maritieme Maakindustrie / Smart Maritime
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• Een bovenste laag waarin vanuit een strategisch perspectief 

naar het onderwerp van de roadmap wordt gekeken. In dit 
perspectief staat de ‘waarom-vraag’ centraal. Deze laag 
beschrijft de strategie, de trends en de drivers met 
betrekking tot het roadmap onderwerp.

• Een middelste laag waarin vanuit een functioneel 
perspectief naar het onderwerp van de roadmap wordt 
gekeken. Dit perspectief gaat in op de ‘wat-vraag’: Welke 
systemen, diensten en/of producten kunnen er worden 
ontwikkeld om tegemoet te komen aan de strategie, trends 
en drivers uit de toplaag?

• Een onderste laag met een instrumenteel perspectief. Dit 
perspectief beantwoord de ‘hoe-vraag’. Hoe kunnen de 
systemen diensten en/of producten –worden ontwikkeld? 
Welke technologieën, kennis en andere resources zijn 
hiervoor nodig?

ROADMAPPING
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Pilots 

Welke pilots?

1. Koudwatersysteem

2. Modelleren en simuleren van 
missies en effectiviteit

3. Integraal doorrekenen ontwerp

4. Vertaling taken, functies  systemen

5. Omgeving voor Informatie 
Uitwisseling

6. Verkennen, analyseren en leren

+ DSNS opdracht voor ontwerp van 
unmanned surface vessel via MBSE



Questions?



38/5/6 Workshop deelnemers 
Dutch Naval Design

NMC



Vision Flexship

• https://www.youtube.com/watch?v=dygJjHvBuDk
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Dutch Naval Design: Mission & MBSE

Report on Pilot 1



19
©2024 Starion Group |  Presentation |   30 September, 

2024

• Starion Group
• Gwendolyn Kolfschoten
• Paloma Maestro Redondo
• Belén González Rodríguez
• Vasileios Sideris
• Sam Gerené

• DAMEN Naval
• Koen Audenaert
• Simon Bedert
• Koen Droste

• AVR MARITIME
• Arthur Vrijdag

• ADSE
• Rick Nelen
• Ilja Achterberg
• Maarten Deul

Participants



2020©2023 RHEA Group  |  Commercial-in-Confidence  January 11th , 2024

• Can Model Based Systems Engineering help us make better decisions
and designs in early phases of a projects lifecycle?
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It is a Transition

=> Synchronize and connect domain-specific calculation models through a centralized
‘single source of truth’ (i.e. the ‘model’ in Model Based Systems Engineering)

If one parameter changes, 
we need to change it in 

about 17 spreadsheets & 
tools 

If one parameter changes we only 
change it in the single point of truth 

and synchronize all other tools



2323©2023 RHEA Group  |  Commercial-in-Confidence  January 11th , 2024

Pilot 1 ; ‘just start doing’ and learn.

• Model a small, but representative system 
using various (well established) MBSE 
methodologies and tools

• Vary system configuration, boundary
conditions and requirements as would
happen during a real project

• Assess how theoretically claimed success
factors/benefits of MBSE hold in real life
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System of Interest; Chilled Water System

• A small scale chilled water system, representing physical concepts for
• Equipment (to be cooled and cooling-)

• Spaces, decks, zones
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Mission Requirements 

R01. The total installed cooling power shall be larger than the calculated cooling load (calculated by HVAC 
calculation sheet) increased by a future growth margin of 10%.

R02. With one chilled water plant out of operation, the remaining capacity shall be sufficient to cover 100% of 
the cooling load of combat-essential equipment, and 50% of the remaining equipment.

R03. The cooling capacity of the chilled water units shall be identical.

R04. The capacity of each SW cooling pump shall match 65% of the cooling capacity of the associated chilled 
water plant.

R05. The capacity of each SW cooling pump shall be identical.

R06. The capacity of each CW circulation pump shall match 65% of the cooling capacity of the associated chilled 
water plant.

R07. The capacity of each CW circulation pump shall be identical.

R08. Each damage control zone shall be fitted with at least one chilled water plant.
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Design Pattern

• Shows what
information is 
required to
facilitate use in 
activity scope

• Based on 
experience from 
DAMEN

• FYI: the metamodel 
already includes 58 
unique data fields 
for this limited 
scope
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Design Mutations (Playbook)

• A - Consumer set mutations:

o A1- The configuration of the conning system (BSMI 6431) will be replaced completely

o A2- A water-mist system (BSMI 1517) and associated equipment will be added

o A3- Part of the bridge hardware (part of BSMI 6443) will be physically moved (reassigned 
to a new space)

• B - Ship configuration mutations

o B1 - A space will be moved from 01- to 02-deck

• C - Model mutations:

o C1 - The mass property will be split into three sub-values for all existing equipment

o C2 - A new property will be introduced (cost)

• D - External factors

o D1 - Environmental conditions will be changed

o D2- Capacity requirement R02 will be changed.
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MBSE process

Conops & functional decomposition

Requirements, System architecture, design pattern, 
product tree

Baseline model, populate with data, exchange with 
Capella and EA (SysML)

Automate requirements verification

Experiment with mutations, changes, calculate impact 
on requirements & budgets, Identify trade-offs
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MBSE - Hub & Spoke

Central data 
repository

Design pattern
Structured based on 

design pattern

Advanced 
modelling 

tools

Calculation 
tools

PM 
tools

Reporting 
engine

Shipbuilder? 
Rhino?

Mathlab?
DECIS?

MS project
Doors

…

‘single source of truth’

web 
engine

New ideas

Changing scenario’s
Different perspectives

New specification

Authorized domain experts

Publication 
by SETight 

interaction or 
concurrent 

design
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✓ Consistency

✓ Flexibility

✓ Efficiency

✓ Ownership

✓ Traceability

✓ Monitor & log changes

✓ Trade-offs

MMBSE 
SuccessFactors
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Can Model Based Systems Engineering help us make better
decisions and designs in early phases of a projects lifecycle?

- Use of Models in Decision making
- facilitates Concurrent Design

- Fits in existing Design Spiral approach

- Single Truth and traceability
- CDP4-COMET as Hub

- Capella and ‘SysML’ , Excel 

- Adapters

- Development of a central Data informationmodel
- Digital Continuity, ‘Upstream’, ‘Downstream’

- Organizational development
- Investment Upfront and Benefits

- Datamanagement, Baselining, Project Management
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Lessons from this setup;

MBSE facilitates better, faster, design work in Concept Design Phase

Designer(s) are in the lead.

Benefit due to; preparatory work in Setting up models, Design Pattern

Create common understanding;

Central MBSE Data-Hub is Key, can be in one tool

CDP4-COMET serves this purpose

Connecting to other Tools depends on availability of Adapters

Observe Learning Curve

Tool Training
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Lessons for DND Roadmaps

- Design Pattern thinking helps to build common understanding

- Design Mutations
- Baselining

- Learning Curve on methodology and tools to be observed
- Training
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Digital continuity
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Lessons learned

In the Transition; MMBSE and CD requires an Investment upfront;

- Design Pattern (Meta-Model) creation

- Margins and Budget philosophy

- Training and Support on thinking in models and systems

- Align and embed in Project Management Organization

And that will reap Benefits;

- Higher maturity of design work products for subsequent steps

- Reuse and Repeat possible; higher benefits on subsequent projects
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Added Value of connecting modelling Tools

There is no Tool that serves all needs of all parties in all lifecycle phases

So an ecosystem of Tools 

• Supports Single Source of Control of Models
• Facilitates Concurrent Design => Speed, Iteration Management

• Enables organizations to use their own tools

• Makes best use of specific advantages of Tools

• Helps Data Risk Mitigation
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System Engineering

• Requirements are the 
backbone

• Architectures

• Breakdowns 
(requirements, functional, 
logical, physical and work)

• Phase approach/stage 
gates

• Reviews

• Iterations
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MBSE case study:

Fugro Pioneer Methanol Conversie
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Agenda

Introductie Case Study

Model opzet in COMET

Resultaten
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Case Study: Fugro Pioneer Methanol Conversie

• Doelstelling: Creëren van een “zero-emissions” schip

• Eisen:

o Methanol specifieke systemen

o Afmetingen

o Power Output

o Stabiliteit

o Endurance
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Waarom MBSE?

• Koppelen van engineering tools

• Concurrent Design

• Meerdere design opties in één model

• Automatische Eisen verificatie

• Korte design iteraties
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Model Architectuur

Methanol specifieke systemen

Basis scheepsarchitectuur
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Design Iteratie

Tank arrangement calculationsCOMET model (3 design options)

Endurance parameters

Stability parameters

Tank Capacity & Weight parameters

Tank arrangement data

Tank Capacity + E-system specs

Eisen 
verificatie

Massa balans en 
zwaartepunt 
berekening

Ship Endurance Calculations

Center of gravity & weight data
Hydrostatics Model
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Automatische Eisen Verificatie

CDP4 COMET's Requirements Verification Case Study Ship Conversion to Methanol (youtube.com)

https://www.youtube.com/watch?v=v8k6FTmXMxs
https://www.youtube.com/watch?v=v8k6FTmXMxs
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Resultaten na “eerste” iteratie

Volledig 
Methanol

Conversie Origineel Parametric 
Constraint

53.7m 53.7m 53.7m = 53.7m

12.5m 12.5m 12.5m = 12.5m

56.6 days 32.7 days 0 days >= 28 days

0 days 73.1 days 162.2 days >= 65 days

1 1 - = 1

1 1 - = 1

12 5 0 >= 2 

1 1 - = 1

4 2 0 >= 2 MeoH gensets

1488 kW 1488 kW 1488 kW >= 1488 kW

3.1 m 3.16 m 3.1 m <= 3.1 m

1.719 m 1.713 m 1.734 m >= 1.293 m

-0.099 m -0.025 m -0.011 m <= 0.131 m

-2.482 deg -2.124 deg 0.165 deg -0.5 deg < x < 0.5 deg
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3D-Viewer: Demo

CDP4 COMET's 3D Viewer Case Study Ship Conversion to Methanol (youtube.com)

https://www.youtube.com/watch?v=_ZYave0HxmU
https://www.youtube.com/watch?v=_ZYave0HxmU
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Betekenis

• Kleine investering: opzet model

• Inzichtelijk maken van impact op eisen

• Prioriteren van engineering tijd 
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Thank you



M&MBSE bij AMS



Pilots 

Welke pilots?

1. Koudwatersysteem

2. Modelleren en simuleren van 
missies en effectiviteit

3. Integraal doorrekenen ontwerp

4. Vertaling taken, functies  systemen

5. Omgeving voor Informatie 
Uitwisseling

6. Verkennen, analyseren en leren

+ DSNS contract voor ontwerp van 
unmanned surface vessel via MBSE



«Common Data Environment»
Omgeving voor Informatie Uitwisseling – Model Elementen, Ontwerp parameters, Eisen, 

Analyse resultaten, Operationele data, etc.

Pilot 5: Omgeving voor Informatie Uitwisseling 

Missie definitie & 
evaluatie, 

alternatieven, definitie 
eisen

Beslissings ondersteuning, 
monitoring en verantwoording

Ontwerp & bouw van 
ondersteunende 

systemen
Operatie en 

onderhoud van schip 
en ondersteunende 

systemen

?
?

?

P
2

Analyse van (te 
bouwen) 
systemen

P
3Ontwerp & bouw van 

een schip

P
1

P
4

System Lifecycle

P1 – MBSE Cold Water System
P2 – Missie support
P3 – Schip Impact analyse
P4 – MBSE Autonoom Schip
P5 – Informatie Uitwisseling

P
5



Pilot 6 – meer detail



DMO
PILOT

«soi»

A-Schip

AWWF

TNO
«enabling»

Impact
Simulator «role»«role»

«info»

«info»

«info»

All elements are indicative and only partial defined here

info – Informatie uitwisseling
CDE = Common Data Environment

soi = System Of Interest

«soi»

Simulator

«soi»

Missie

Rocket

NATO rol
Prestatie 
evaluatie

autonomie

Missie

Prestatie 
evaluatie

«defines»

Crew
Schip

CCOp

«using»

Eisen

Prestatie 
evaluatie

«MBSE»

Thales
«soi»

AWWF«MBSE»

«MBSE»

DMO

CZSK

DMI

«CDE»
Omgeving voor Informatie Uitwisseling Damen

«soi»

Schip

«MBSE»

Beslissings 
proces

«role»

Onderhoud 
vloot

Rocket AShipAShipA-ShipsRocket
SubSubs

«defines»

«MBSE»

«role»

«info»

«info»

Relaties

«info»



OPERATIEBOUWONTWERP
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As Operated,     As Maintained,    As Upgraded

Informed decisions based on digital twin
simulations and analysis



AMS-aanpak M&MBSE



Maritiem 
Masterplan

Mariël van der Linden

mariel@maritiemmasterplan.nl

06 4609 2341



Gehoord

Belang digitalisering en modulair ontwerpen:

▪ Ontwerp 

▪ Bouw 

▪ Operatie 

▪ Samenwerken

Eenduidige taal en eenduidige aanpak



Gezien

Voorbeeld Digitaal Samenwerken bij refit:

▪ Digitaal modelleren

▪ Meerdere databronnen

▪ Ter verificatie

Eenduidige taal en eenduidige aanpak



Digitaal Samenwerken – JMDP
Eenduidige taal & eenduidige aanpak

WAT – Taal & modellen, methoden HOE – Digitale ruimte

Standaardiseren WAT je met elkaar 

uitwisselt, dezelfde taal spreken. 

HOE uitwisseling van informatie tussen 

partijen veilig georganiseerd wordt.

Afsprakenstelsel

Federatief data-deel infrastructuur

Open informatie standaarden

Referentie architecturen

Digitale modellen van scheepssystemen

Versterkend voor KWALITEIT, EFFECTIVITEIT, 
EFFICIENCY en VEILIGHEID



Sector Agenda

…is straks waar mogelijk ook faciliterend voor

Werf van de 
toekomst

Smart 
Maritime

Robotisering 
wind op zee

Nucleaire 
voortstuwing van 

schepen

Maritiem 
Masterplan

Digitaal Samenwerken - JMDP blijft!


	Michel DND Intro
	Dia 1
	Dia 2: Doelstelling DND
	Dia 3
	Dia 4
	Dia 5
	Dia 6
	Dia 7
	Dia 8: Pilots 
	Dia 9: Questions?
	Dia 10: 38/5/6 Workshop deelnemers  Dutch Naval Design
	Dia 11: Vision Flexship
	Dia 12
	Dia 13
	Dia 14
	Dia 15
	Dia 16
	Dia 17

	Sam: MBSE pilot
	Dia 18
	Dia 19
	Dia 20: Can Model Based Systems Engineering help us make better decisions and designs in early phases of a projects lifecycle?
	Dia 21
	Dia 22: It is a Transition
	Dia 23: Pilot 1 ; ‘just start doing’ and learn.
	Dia 24: System of Interest; Chilled Water System
	Dia 25: Mission Requirements 
	Dia 26: Design Pattern
	Dia 27: Design Mutations (Playbook)
	Dia 28
	Dia 29: MBSE - Hub & Spoke
	Dia 30: MMBSE SuccessFactors
	Dia 31: Can Model Based Systems Engineering help us make better decisions and designs in early phases of a projects lifecycle?
	Dia 32: Lessons from this setup;
	Dia 33: Lessons for DND Roadmaps
	Dia 34

	Backup
	Dia 35: Digital continuity
	Dia 36: Lessons learned
	Dia 37: Added Value of connecting modelling Tools
	Dia 38: System Engineering

	Fugro case
	Dia 39
	Dia 40
	Dia 41
	Dia 42
	Dia 43
	Dia 44
	Dia 45
	Dia 46
	Dia 47
	Dia 48
	Dia 49

	Michel M&MBSE bij AMS
	Dia 50: M&MBSE bij AMS
	Dia 51: Pilots 
	Dia 52: Pilot 5: Omgeving voor Informatie Uitwisseling 
	Dia 53: Pilot 6 – meer detail
	Dia 54: Relaties
	Dia 55
	Dia 56: AMS-aanpak M&MBSE

	Mariel MMP
	Dia 57: Maritiem Masterplan
	Dia 58: Gehoord
	Dia 59: Gezien
	Dia 60: Digitaal Samenwerken – JMDP Eenduidige taal & eenduidige aanpak
	Dia 61: Sector Agenda


