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Introduction
Naval nuclear technology
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Introduction
(very) Small Modular Reactor

SMR vSMR
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Introduction
Generation IV

• Sustainability

• Economic competitiveness

• Proliferation resistance

• Safety

Conventional Nuclear Reactor

“Active safety”

Generation IV Reactor

“Passive safety”
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Introduction
Future Surface Combatants

• Next generation

• Multi-mission operations

• Naval-directed energy weapons

• Increased SEnsors, WEapons and COmmand systems (SEWACO) load 
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Introduction
Motivation

Generation IV (very) Small Modular Reactor technology has been 
proposed for future surface combatants:

• to increase strategic autonomy 

• to meet future power demand

• to comply with climate goals regarding CO2 emission

While 

• maintaining or increasing operational effectiveness
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RESEARCH QUESTION

“What are the implications of using 

generation IV (very) Small Modular Reactor technology for power generation

 on the design of a future surface combatant?”
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Methodology
Research approach

• Power

• Energy storage

• Volume

• Weight
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SMR: Molten Salt Reactor vSMR: (Very) High Temperature Reactor
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Methodology
Power & energy requirements

• SEWACO

• Naval-directed energy weapons

• Advanced radar

• Total: 11 MWe

• Hotel

• Scaled, variable 

• Propulsion

• Scaled, variable
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Methodology
Reactor compartment

Reality Model
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Methodology
Cooling & heat transfer - SMR
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Methodology
Cooling & heat transfer - vSMR

• Direct cycle

• No Heat Removal System
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Methodology
Power generation, distribution & conversion
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Model results



Model 
results

• Power

• Energy

• Volume

• Weight
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Model results
Weight



Model 
results

• Power

• Energy

• Volume

• Weight: new



Case study results



• Displacement: 9,800 tonnes

• Length of waterline: 153 m

• Required power: 75 MWe

Case study results



Case study results
Volume & size
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Conclusion

"What are the implications of using generation IV (very) Small Modular Reactor technology 
for power generation on the design of a future surface combatant?"
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Recommendations

• Generation IV (v)SMR technology

• Shared shielding & optimalisation

• Hybrid configuration

• Structures

• Effectiveness
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Generation IV (very) Small Modular Reactor Technology 
for Future Surface Combatants
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G.H. (Gerard) Wiegersma, MSc
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Attachments
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Hotel & SEWACO
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