
Nuclear Fuel Design for SP -100

General Considerations

1.) Why not use a RTG for 100 kWe power levels (figures)

2.) What are the general selection parameters( figure)

3.) Common forms of U235 (figure)

4.) Relevant data on space reactor fuels (2)

5.) Thermal effects (2 figures)
A.)   Fuel Temperature distributions
B.)   Vapor pressures

6.) Advantages and Disadvantages of fuels for space (7 figures)

A.)   UC (2)
B.)   UN
C.)   UO2
D.)   Cermets
E.)   Coated particles (2)
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Selection Factors For Space Reactor Fuel

•  Chemical Stability at High Temperature

• Chemical Compatibility with Cladding

• Physical Stability

• High U Density

•  Dimensional Stability under Irradiation
------------------------------------------------------------------------------------------

Fissionable Isotopes

-239Pu-Launch Accident and Re-Entry Hazard

-233U-232U Buildup-Handling Difficulties (Isotope separation following
reactor production prohibitively expensive)

-235U-Ultimate selection despite larger critical size



Common Forms of 235U

• UZrH-Snap Reactor (thermal)

• U3Mo-Cosmos-954, 1900

• SiC-C-UO2, UC2 Beads in Graphite-Rover, NERVA

• UC, UCZrC

• UO2-Large data base for terrestrial reactors

• UN-SNAP-50

UO2, UN cermets with W, WRe, Mo
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7.) Fuel Swelling  (6)

A.)   Dimensional  under Irradiation
B.)   Swelling vs T (2)
C.)   Solid fission products
D.)   Gaseous fission products (2)

8.) Fuel Rod design (Figure)

9.) Long term operation (Figure)

10.) Choice of UN (Figure)




















