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AGR-2 compacts

Temperature (°C)

1350
1300
1250
1200
1150
1100
1050
1000

950

Compact Number vs TAVA

b4 b4

>§<’X’X

x X x
P

T T
8 12 16 20 24 28 32 36 40 44 48

Compact Number

~Q
w_lb Idaho National Laboratory

®Caps 6
WCaps 5
ACaps 3
> Caps 2
Compact Number vs Burnup
14
13 X, X
afnd e
T 12
E 11 - XV LW
£ o ¢ & F. JYWYWW ket #Caps 6
o ¢ & WCaps 5
2 o ¢ Apgd P
a 3 R 3 ACaps 3
7 ’ < Caps 2
6 T T T T T T T T T T T 1
0o 4 8 12 1 20 24 2 32 36 40 44 A48
Compact Number




~Q
w_lb Idaho National Laboratory

AGR-2 Ag fractional release — PARFUME vs. PIE

Release Fraction

1.2
1.0
0.8
0.6
0.4
0.2
0.0

0.2

Ag Release Fraction
1.2
-0 N g 'y L
Sos ml g u o
£ *»
g 05 W = b
30.44"#—0—.". .} AR A @ PARF
3 Ao ¥ o
g 02 *% o % w HPIE
0.0 %—
-0.2 T T T T T g—v.—!—v—v—\
0 4 8 12 16 20 24 28 32 36 40 44 48
Compact Number

Ag Release Fraction

=¥

-
o

| e B s
0 ot oo B

*

0!' L K 4

10 11 12 13 14
Burnup (%FIMA)

»
L |
9

4 PARF
B PIE

Release Fraction

1.2
1.0
0.8
0.6
0.4
0.2
0.0

0.2

Ag Release Fraction

m ‘l m =
| =
B [ | [ '“
} - * LR @ PARF
| 'S
B W PIE
¢ ¢ ‘? :
48
!Y_. T T T T T 1
950 1000 1050 1100 1150 1200 1250 1300

Temperature (°C)




m Idaho National Laboratory
AGR-2 Ag fractional release — PARFUME vs. PIE

« Still preliminary results

e Need to check correlation between release and
temperature

 Need to check potential temperature threshold effect

 Difference between UO, and UCO?
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Questions?
Blaise Collin ldaho National Laboratory
blaise.collin@inl.gov (208) 526-2217
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AGR-2 Ag fractional release — PARFUME vs. PIE

Release Fraction

1.2
1.0
0.8
0.6

0.4 -

0.2
0.0
-0.2

Ag Release Fraction

1 T, 1
. T 1 " . ! e o
+—H ' . —
* - t.. .
‘1 ¢1 ) . " .t -
SO ; v - PARF
S AL S = PIE
. * . ., ] ¢ pn
[ I ah ad
& & | K ] [ ]
L] .. o
I I I I I I I I. I I I 1
0O 4 8 12 16 20 24 28 32 36 40 44 A48

Compact Number




~Q
\E}"_b Idaho National Laboratory

AGR-2 Ag fractional release — PARFUME vs. PIE
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AGR-2 Ag fractional release — PARFUME vs. PIE
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Fuel Characteristics (1/2)
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Mean Value = Standard Deviation

Category Parameter
uco uo,
U235 enrichment (wt%) 14.029 + 0.026 9.600 £ 0.010
Oxygen/uranium (atomic ratio) 1.428 + 0.005 2.003 + 0.005
Fuel characteristics
Carbon/uranium (atomic ratio) 0.392 + 0.002 N/A
Uranium contamination fraction 1.59x106 1.57x106
Kernel diameter (um) 426.7+ 8.8 507.7+11.9
Buffer thickness (um) 98.9+8.4 97.7+9.9
IPyC thickness (um) 404+ 25 41.9+3.2
Particle geometry
SiC thickness (um) 352+1.2 375+1.2
OPyC thickness (um) 43.4+29 456+ 2.4
Particle asphericity @ SiC (aspect ratio) 1.037 £ 0.011 1.034 £ 0.010
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Fuel Characteristics (2/2)

Fuel type
Mean Value = Standard Deviation
Category Parameter
uco uo,

Diameter (mm) 12.286 = 0.005 12.269 £ 0.007
Compact_ : Number of particles per compact 3176 1543
characteristics

Compact matrix density (g/cm3) 1.589 £ 0.005 1.680 + 0.008

Material properties

Kernel density (g/cm3)

10.966 + 0.033

10.858 + 0.082

Buffer density (g/cm3) 1.05 0.99
IPyC density (g/cm3) 1.890 £ 0.011 1.90 £ 0.05
OPyC density (g/cm3) 1.907 £ 0.007 1.884 + 0.004

IPyC (post compact anneal) BAF

1.0465 + 0.0049

1.0471 + 0.0036

OPyC (post compact anneal) BAF

1.0429 £+ 0.0019

1.0365 + 0.0016




Diffusion Coefficients
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Dy (Mm?/s i
Species oi (Ms) Kernel Buffer IPyC / OPyC Sic Matrix Structural
Qo (kJ/mol) graphite graphite
Do 6.7x109 1078 5.3x10° 3.6x10° 1.6 1.6
Ag
Qo1 165 0 154 215 258 258
D0’1 5.6x108 108 6.3x108 5.5x1014xelM4-5 3.6x104 1.7x10°®
QO’1 209 0 222 125 189 149
Cs
D0,2 5.2)(10_4 1.6)(10_2
Qo> 362 514
D0’1 1.3x1012/ 8.8x10-15 108 2.9x108 37/ 8.6x1010 6.0x106 6.0x10°
Qo1 126 / 54 0 291 657 / 326 0 0
Kr
Dz 0/6.0x101 2.0x105
Qo> 0/480 923
D0’1 2.2x103 108 2.3x10® 1.2x10° 102 1.7x102
Qo1 488 0 197 205 303 268
Sr
Doz 1.8x10°
Qo2 791
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