
Bringing Nuclear Energy to 
Maritime and Onshore Users

The Allseas HTGR Journey
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Allseas – Who are we?

• A world-leading contractor in the offshore energy market, with 
dynamism, rapid progress and pioneering spirit at our core. 

• Experts in the design and execution of large and complex offshore 
projects; specialised in pipelay, heavy lift, subsea construction and 
deep-sea mineral collection.

• Designed and optimised in-house, our fleet of record-breaking 
construction and support vessels exceed the limit of what is possible 
above and below the water surface. 

• Develop state-of-the-art equipment and specialised tools to improve 
safety, efficiency and productivity of our vessels.

• Responsible family company that ensures its people can work safely 
and passionately to be productive in a sustainable way.



 

Pipelay
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Pipelay



 

Heavy Lift
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Heavy Lift



 

Nuclear
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Nuclear power is needed to achieve maritime decarbonization goals

2023 IMO STRATEGY ON REDUCTION OF GHG EMISSIONS FROM SHIPS
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IEA| Net zero roadmap |Table A.4: World CO2 emissions 

Emissions of international shipping (Mt CO2)
Doelen • International shipping: 3% of global CO₂ emissions

• 80% of emissions come from 13% of the fleet

• IMO reduction targets: −20% by 2030, −70% by 
2040 (compared to 2008 levels)

• Energy density of alternative fuels is too low

• Availability of alternative fuels equals 2.7× the 
total electricity produced in the EU in 2022

• No realistic energy mix without nuclear

Energy usage of shipping (EJ)
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SMRs can significantly alleviate grid congestion and enable economic 
growth

Rotterdamse haven op kantelpunt: 
investeringen stromen weg, Den Haag moet 
versneld ingrijpen

22-09-2025

Nederlandse industrie kampt het 
meest met stijgende energiekosten

02-04-2025

‘Vol stroomnet kost jaarlijks tot 
€40 mrd, ingrijpendere 
maatregelen nodig’

11-09-2024

Overvol stroomnet bedreigt 
techsector: 'Bedrijven overwegen 
te vertrekken’

13-08-2025

• Transportcapaciteit 
beschikbaar zonder 
wachtrij

• Transportcapaciteit 
beperkt beschikbaar 
zonder wachtrij

• Gebied in onderzoek 
met wachtrij

• Tekort aan 
transportcapaciteit 
met wachtrij

Bron: TenneT, nieuws artikelen
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Target System Design Requirements 

• Inherently safe: reactor should cool down itself in case 
of malfunction

• SMR (Small Modular Reactor): target 20-30MW 
electric

• High technology readiness level (TRL): no major 
scientific challenges, only engineering

• Size of reactor: should be workable on vessel as a 
modular system

• “Plug & Play”: Connection to existing infrastructure of 
the engine rooms and the power distribution 
systems/switch boards. 
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We believe HTGR is the way to go

Inherent safety and security features:

• Small containment building (TRISO) to contain fissile material.

• Negative temperature coefficient of reactivity. 

• Passive cooling. 

• Coolant decoupled from neutronics. 
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Fuel
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TRISO particlePEBBLE



 



 

Allseas  is developing a unique SMR that offers a clean, safe & cost competitive 
energy source, suited for maritime and onshore use.



 

Allseas  is developing a unique SMR that offers a clean, safe & cost competitive 
energy source, suited for maritime and onshore use.

Allseas   unique proposition

• Intrinsic safe design

• Proven HTGR technology

• Ultra-compact design

• High temperature heat output (650 C)

• Scalable for every energy need

• No (water) cooling towers required



 

Allseas  is developing a unique SMR that offers a clean, safe & cost competitive 
energy source, suited for maritime and onshore use.

Safety considerations

• Negative temperature coefficient

• TRISO fuel

• Helium coolant

• Passive heat removal

• Low power density

Allseas   unique proposition

• Intrinsic safe design

• Proven HTGR technology

• Ultra-compact design

• High temperature heat output (650 C)

• Scalable for every energy need

• No (water) cooling towers required
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What Goes Into Such a Project?

Nuclear Engineering 

Analysis

Mechanical and Structural 
Analysis

Detailed CFD Analysis

Thermal Hydraulic 
Analysis

Maritime Implementation
Maritime, Nuclear and 

Maritime Nuclear Regulation
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Basic Neutronics Example 

• Monte Carlo simulations:
o Using statistical means to determine the behavior of millions of 

neutrons in the reactor.

• Build reactor model:
o Select appropriate material definitions, geometries, 

configuration, pebble fillings etc.

• Need to ensure that we can make the reactor subcritical 
with control rods z=0cm

z=208.12cm

z=221.818cm

z=-143.20cm

z=-258.182cm

z=351.818cm

z=-190cm z=-90cm z=90cm z=190cm

380cm

61
0c

m
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Detailed Geometry Studies:
Control Rods vs. Control Drums

Control DrumsControl Rods

Feature Control Rods Control Drums

Function Absorb neutrons to control reactivity

Positioning Inserted/withdrawn 
vertically

Rotating cylindrical 
components

Material Neutron absorber One side absorber, other side 
reflector

Gravity Reliance Relies on gravity for 
emergency shutdown Rotation is motor-driven

Reactivity 
worth 

(OpenMC)
~10% ~5%

• Reactivity Worth – The change in reactivity produced by inserting or 
withdrawing a control rod (or a group of rods), indicating how much that 
rod can increase or decrease the reactor’s multiplication factor (Keff)
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Sample Calculation with Coupled Programs

• With HCP we couple thermal-hydraulic analysis with neutronic analysis - to obtain detailed profiles of reactor behavior 
under operating conditions guiding design/modeling decisions

• Example: Temperature distributions over core at power, with coolant inlet/outlet temperatures

Fuel Temperature (°C)

Core Materials Temperature (°C)
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This summer we will select the FOAK site and start pre-licensing 
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“When will be the first nuclear 
powered vessel in a Dutch 

port?”
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NS Savannah @ Rotterdam 1964


