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In-House UC Fabrication Capability

 Established method for fabricating UC at
INL

L
Approaches * Via arc-melting technique
Expansion of FAST to Uranium al IE * Carbothermic reduction (CTR) of UO,,
: 1B ¢ Fabricated UC fuel pellets for ATR
-
Carbide (UC) Fuel il experiment

* Mechanical testing of UC pellets
* Preparing manuscript

Using method developed for

fabricating U,Si,

* Arc melting allows for tailored
enrichment, significantly easier than
tailoring UO, enrichment.

* Allows for enrichments higher than
5% (commercially available)

* Decrease O, impurities compared to
CTR method

ISHA-UC Maximum Component Temperature (°F) ) .
+ Fabrication of phase pure UC, no

. Thermal Bond Inner Capsule Outer Capsule
Number
4 Cen;cle;lme 1404 1233 observable UC2 or U2C3

PRESENTER: Seongtae Kwon

Capsule Rodlet Cladding Nominal LHGR at 23
Number LHGR Length Radius Inner MW SE Lobe Power

Radius (cm) (W/cm)

 Time and cost for the qualification of new

0.306 503.20

UC-ISHA-001

0.306 470.40

fuel is significant.
* Fission Accelerated Steady-state Test (FAST)
method saves time and money: reduced fuel

0.306 599.45

UC-ISHA-002

UC-04 600 3.597 0.302 0.306 603.68

UC-ISHA-004 0.413 435.46

0.306

503.20

UC-ISHA-005

0.306 470.40

0.306

599.45

diameter with high enrichment to achieve

UC-ISHA-006

Uc-10 600 3.597 0.302 0.306 603.68

0.306 583.17

prototypic temperature and high burn up in

UC-ISHA-007

UC-12 650 3.597 0.302 0.306 616.88

shorter period.

Fission Accelerated Steady-state Testing

Nominal

819 787 262

This LDRD

>

é_l_ /_/ . 1064 003 037 270 FCD 1413 1241 366

3 ) rrent scope 1023 RIA-2 1525 1295 380 250

g — 6 1180 1029 916 308 Sintered UC pellet

o 1185 - 1800C, for 8 hours, Ar
METHODS , 1162 oa1 0ns - - Sintered density >95%

1199

. Utlllzmg a FAST approach to capturing UC
N]/egfal |rrad|at|on data.

Teap = 1159°F

Opportunity for developing inhouse UC Clad: 800HT e tored oel
. . . UC Fuel mtere. pellet
abrication. . - No minor
| : phases
. signed to fill in the gap in the Accelerated observed
Fuel Q quﬁlon (AFQ) work performed by Pellet height  8.90016 cm
Pellet radius ~ 4.1021 mm | _ﬂwvj\i__ﬁ
ORNL and GA. Pellet-cladding ~ 0.0254 mm oL
R ES U LTS gap 2 2 30 3 ) 4529“ 50 55 80 65 70
. . ~| 5 120 _ Cladding 0.635 mm XRD pattern for arc melted | |
* Neutronic; hermal and aulic ana IVS/L& E 1000 = thickness Ingot and sintered pellet ~ Schematic of experiment capsule
. / /“// \\""‘\- % 800 § 3 Power ~90 kW/m No UCZ or U2C3 was Observed with UC pEIIEtS (red arrOW)
design of te psules. 2 o .
* Development of in-house fabrication § : & Boone Beausoleil, Chris Turner,

Adrian Wagner, Andrew Bascom, Austen

process of dense uranium carbide|ceramics. _
Fradeneck, Gyanender Singh

2
Burnup (%)
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