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Analysis of TCA Critical Experiment with PWR-type MOX Fuel
by Using Monte Carlo Code MVP
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Fuel type PWR-type MOX Driver UO. Tablel
Pellet Sintered Sintered ] )
Density (g/em®  |10.08 (91.7% T.D.) 10.40 (94.9%T.D.) Fuel specifications
Diameter (cm) 0.858 1.25
Enrichment (wt %) | 4.91 (PuO/PuO.+UQ,) | 2.596(**U/U)
Composition (wt %)
U Natural
Pu-238 0.0454
Pu-239 90.236
Pu-240 8.480
Pu-241 1.151
Pu-242 0.086
0-16 0.0016
O/M ratio 2.00 2.04
Cladding Zircaloy-4 Al
Inner dia. (cm) 0.872 1.265
Thickness (cm) 0.063 0.076
Active fuel length (cm) {90.93 144.15
Mass of Pu, (g/rod) 23.30
Zr'y-4 Inconel-x Pu02-UO2 pellet Zr'y-4 cladding Zr'y-4
end plug  spring 8.58 ¢ 9.980.D.,0.63t end plug
(upper) (lower)
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Table 2 Names and parameters of cores

Corename  [Lattice pitch |Lattice pitch [Water gap  |Boron Number of ~ |Critical * Tempara: Power Flux

(Named after [in MOX indriver  |betweenthe |concentra- |driverfuel |water level e I()OC ) distribution  |distribution

volume ratio) [region (cm) ~ |region (cm)  [lattices (cm) [tion (ppm)  [rods (cm) measurement|measurement
2.40Pu | 1473 1.849 0.031 0.0 224 83.66 21.0 Yes Yes
2'4];)}311- 1.473 1.849 0.031 | 309.40 336 90.80 22.6 No No
2'4§§u_ 1.473 1.849 0.031 | 554.00 444 84.71 23.0 Yes Yes
2.40Pu 1.473 1.849 0.031 0.0 224 78.70 21.7 Yes No

/WH

2.40Puw/G| 1.473 1.849 1 ,(7)3(1? szl 0.0 180 83.67 21.0 Yes Yes
2.96Pu | 1.580 1.849 0.42 0.0 164 87.30 21.0 Yes Yes

*

*#* Cross water gap at the center of the core
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Table 3 MVP calculated effective multiplication factors, Keff for critical cores
[Values in parenthesis are percent differences; ( C/E - 1 )x 100]

Core name Data library Histories completed Keff
9.40 Pu JENDL-3.2 88,260,000 0.999569 £ 0.0076%* (-0.04)
JENDL-3.3 91,440,000 0.997498 =0.0075% (-0.25)
9.40 PuB1 JENDL-3.2 50,400,000 1.0003210.01010% (0.03)
JENDL-3.3 47,400,000 0.998138 +0.0106% (-0.19)
9.40 Pu.B2 JENDL-3.2 127,640,000 1.001660 £0.00610% (0.17)
JENDL-3.3 139,940,000 0.998807 +=0.0058% (-0.12)
JENDL-3.2 32,540,000 0.999512+0.0127% (-0.05)
2.40 Pu/WH
JENDL-3.3 40,700,000 0.997315+0.0113% (-0.27)
9.40 Pu /G JENDL-3.2 81,480,000 0.999414 +=0.0080% (-0.05)
JENDL-3.3 84.720,000 0.998035+0.0078% (-0.17)
2.96 Pu JENDL-3.2 85,240,000 0.999779+0.0079% (-0.02)
JENDL-3.3 89,260,000 0.998490 +=0.0077% (-0.15)

*Standard deviation in Monte Carlo calculation



A—=RADER{XIZE b6 T, -2k
$0.3% L TOZETIEEE L TWd, &
. JENDL-3.2TIx, w7 VIRRHED R
T mMDEZNVFNE L [ ket DIE A K E < 75 B
AR SNSH, JENDL-3.3Tidd#H &
nTn3,

QW15 A

S5O LOAETIZONT, HEMIX 3%
DIFOZTHEMEEZHBILZ, WiF74 7Y
—OEZ N N, —fHlE LT, B
NZAEDE LM O XFHIKNIZ 7 1 ZKF +
v T EHT 52, 40Pw/GIF 0B 5 Mol
R % Table 412789, FEBE & FHRMEIL . 2

Table 4 Relative power distribution (MOX region) in core 2.40Pu/G

Data given in the table below are: 1%
2nd

3rd
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EDTH5,

O R

A AT OWT, FHRAEIE. LTI
A% LIF . YA % & Ee £ 6% LUT 025 THER
EEHBLZ, 94750 —BO235E R
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E; measured value
C; calculated value /JJENDL-3.2
C; calculated value /JENDL-3.3
[Values in parenthesis are percent differences; ( C/E - 1 )x 100]

0.75
0.74 (-1.33)
0.74 (-1.33)
0.71 0.73
0.71 (0.00) 0.74 (1.37)
0.71 (0.00) 0.74 (1.37)
0.80 0.75 0.77
CWG 0.79 (-1.25) 0.75 (0.00) 0.78 (1.30)
0.79 (-1.25) 0.75 (0.00) 0.77 (0.00)
0.99 0.89 0.86 0.84
1.01 (2.02) 0.89 (0.00) 0.84 (-2.33) 0.85(1.19)
1.01 (2.02) 0.90 (1.12) 0.84 (-2.33) 0.85(1.19)
1.90 1.44 1.27 1.17 1.13
1.91 (0.53) 1.45 (0.69) 1.29 (1.57) 1.20 (2.56) 1.12 (-0.88)
1.91 (0.53) 1.45 (0.69) 1.30 (2.36) 1.20 (2.56) 1.12 (-0.88)
CWG*

(Cre center)

*Cross water gap
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