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Spiritual Thought
2



Core Design
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Fuel Loading Patterns



Subchannel Configuration
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Cluster Control Rods

http://upload.wikimedia.org/wikipedia/en/2/21/Controlrods.jpg


Metal Fast Reactor Assemblies

• Cylindrical Fuel Rods
– Metallic Fuel
– U-Zr-Pu Matrix
– Solid or Annular

• Wire Wrapped Spacers
– Small Pitch
– Prevent Touching
– Induce Mixing

• Closed Assemblies
– Wall – “duct”
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VHTR Fuel (USNC)

• TRISO fuel
– Man tiny pellets into 

graphite matrix sphere
– Melt-down proof
– Failure specs?

• Susceptible to air-
ingress accidents 
(fire)

• Also used in FHR

9



MSR Core
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Uranium Oxide Fuel
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Tm = 2865 °C



Uranium Nitride Fuel
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Tm = 900 °C



Uranium Carbide Fuel
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Tm = 2350 °C



Metallic Fuel – U-20Pu-10Zr
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kf ~ 8.4 W/m-K



Thermal Parameters
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• Thermal Evaluation of Core:
• Heat generation

• Neutron Flux – DIFFICULT!
• Fuel – Type, Number Density
• Poisons, shim – Directly affects flux
• 𝑞𝑞′′′ = 𝑁𝑁𝜎𝜎𝑓𝑓Φ𝑎𝑎𝑎𝑎𝑎𝑎𝐸𝐸𝑓𝑓 = ∑ 𝑓𝑓 𝑁𝑁Φ𝑎𝑎𝑎𝑎𝑎𝑎𝐸𝐸𝑓𝑓 = 𝑊𝑊

𝑐𝑐𝑐𝑐3

• pump power requirements
• 𝑃𝑃 = ∆𝑃𝑃𝑉̇𝑉 = ∆𝑃𝑃 𝑚̇𝑚

𝜌𝜌
• heat removal

• 𝑄𝑄 = 𝑚̇𝑚𝐶𝐶𝑝𝑝∆𝑇𝑇
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