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GFR:Gas-Cooled Fast reactor
• features a fast-neutron-spectrum, 
helium-cooled reactor and closed fuel cycle

VHTR:Very High Temperature Reactor
• a graphite-moderated, helium-cooled 
reactor with a once-through uranium fuel  cycle

SCWR:Supercritical-Water Cooled Reactor
•a high-temperature, high-pressure water-cooled 
reactor that operates above the thermodynamic 
critical point of water









SFR:Sodium Cooled Fast Reactor
•features a fast-spectrum, sodium-cooled reactor 
and closed fuel cycle for efficient management of 
actinides and conversion of fertile uranium

LFR: Lead Cooled Fast Reactor
•features a fast-spectrum lead of lead/bismuth 
eutectic liquid metal-cooled reactor and a closed 
fuel cycle for efficient conversion of fertile uranium 
and management of actinides

MSR: Molten Salt Reactor
•produces fission power in a circulating molten salt 
fuel  mixture with an epithermal-spectrum reactor 
and a full actinide recycle fuel cycle
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System Studied
GFR: 2400 Mwe - He cooled; SiC - (U-TRU)C fuel

Zr3Si2 reflector; enrichment :17%, MA:5%
irradiation cycle:415 d

VHTR: TRISO fuel; enrichment:14%; burnup: 90 GW d/Kg

SFR: (Burner: CR=0.25) 840 MWt - Na cooled; 
U-TRU-Zr metallic alloy; SS reflector; 
enrichment: 56%, MA:10%; irradiation cycle:415 d

LFR: 900 MWth - Pb cooled; UTRU-Zr metallic 
alloy;

Pb reflector; enrichment:21%, MA:2%,
irradiation cycle:310 d

In addition:EFR, Extennded BU PWR(8.5% enrichment)



Table   Fast Neutron System - Total Uncertainty (%)



Table   GFR. Uncertainties (%) PEC - Breakdown by Isotope



Table   LFR. Uncertainties (%) PEC - Breakdown by Isotope



Fig.  Pb-206 Inelastic Scattering Cross Section



Fig.  Pb-208 Inelastic Scattering Cross Section



Table   LFR. Uncertainties (%) PEC - Breakdown by Isotope



Their Conclusions
Data uncertainty are significant only for a few
parameters

Keff for all systems
Burup reactivity swing & isotopic density variations
Void coefficient in FRs

Despite  a significant MA recycling, MA data do 
not
play a major role with some exceptions

Am-243 capture in the fast and thermal range
Am-242m fission in the fast rangAs for major actinides, besides U-238, Pu isotope 

data uncertainties are very significant



Their Conclusions (cont’d)

As for structural/coolant materials, the most
significant data are:

Fe inelastic in Fe, Pb and Si. Na elastic

Better and more complete covariance matrices are 
needed.

They do not need to be perfect, but reliable, and 
complete enough to make a relevant point clear.
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