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Validation of WIMS-AECL Code for CANFLEX-NU Fuel
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ABSTRACT

A validation of the cell-codes WIMS-AECL was performed for the standard CANDU fuel and
CANFLEX-NU fuel through comparing their lattice parameters against the results obtained by the cell
codes POWDERPUFS-V. For this validation, reactivity, fuel temperature coefficient, moderator
temperature coefficient, and void reactivity were calculated. The result of calculations shows that lattice
parameters of these two fuel types are conmsistent for each code. However, there is a tendency that the
error between the two codes results increases as the fuel burnup increases. Further, the detailed

analysis using the experiment data or reliable reference data need to be performed.
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E 1 AAAR 2424 % A8

37rods NU Fuel 43rods CANFLEX-NU Fuel
Az B4 37 43
dAg gt wd 1, 6, 12, 18 1, 7, 14, 21
AAF A2ZAA W73 (cm) 0.61 Large : 0.633 Small : 0.5355
AZ=27] (cm) 28.575 28.575
UO; Density(g/cm’) 10.6 10.6
B4 2= (0) 288 288
W2 2% (wi%) 99.1 99.1
HEA 2= (0) 69 69
7HEA £ (wt%) 99.85 99.85
Z dEY =8 (MW) 2158.5 2158.5




F 2. daEd w2 2xd dds LA
Temp(K)
PPV Burnup 1473.16 1273.16 | 1073.16 873.16 673.16 473.16 298.16
(MWD/MTU)
0.00 -14.28 -14.67 -15.12 -15.65 -16.27 -17.08 -18.04
37 NU 3756.12 -2.86 -3.52 -4.27 -5.15 -6.27 -7.46 -8.96
7516.05 2.40 1.70 0.91 -0.06 -1.36 -2.50 -4.00
0.00 -14.17 -14.56 -15.00 -15.54 -16.17 -16.97 -17.92
CANFLEX 3741.98 -2.89 -3.54 -4.28 -5.15 -6.25 -7.43 -8.91
7481.54 2.33 1.64 0.86 -0.11 -1.38 -2.51 -3.99
Temp(K)
WIMS-AECL [Burnup 1473.16 1273.16 | 1073.16 873.16 673.16 473.16 293.16
(MWD/MTU)
0.0 -12.22 -12.62 -13.10 -13.68 -14.67 -16.45 -17.95
37 NU 3161.4 0.92 0.48 -0.09 -0.46 -1.22 -2.77 -4.54
7721.10 7.09 6.71 6.26 6.06 5.76 4.56 3.01
0.00 -12.20 -12.59 -13.01 -13.68 -14.63 -16.43 -17.92
CANFLEX 3194.70 0.80 0.35 -0.18 -0.57 -1.32 -2.87 -4.60
7801.60 6.92 6.54 6.07 5.89 5.58 4.40 2.89
i 3. dakd e 2 A& LeAF
Temp(K)
PPV Burnup 353.16 333.16 313.16 293.16
(MWD/MTU)
0.00 -47.33 -42.71 -38.19 -32.52
37 NU 3773.23 122.28 123.94 125.54 127.05
7579.31 204.49 205.36 206.09 206.40
0.00 -45.38 -40.89 -36.32 -30.76
CANFLEX 3741.98 122.90 124.41 126.03 127.48
7481.54 204.68 205.44 206.13 206.39
Temp(K)
WIMS-AECL (Burnup 353.16 333.16 313.16 293.16
(MWD/MTU)
0.00 -58.18 -52.22 -46.90 -40.41
37 NU 3161.40 17.27 38.89 42.41 47.35
7721.10 100.18 100.67 105.69 111.61
0.00 -57.27 -52.22 -45.86 -39.39
CANFLEX 3193.00 38.18 38.89 43.45 48.57
7799.50 101.18 101.33 106.62 112.59




%4 daxe 2 dxd V| ENkgE Wl
Density(g/cm3)
PPV Burnup 0.0001 0.125 0.25 0.5 0.75
(MWD/MTU)
0.00 17.00667 13.88896 10.98603 5.71630 1.01905
37 NU 3773.23 11.15075 9.06547 7.15506 3.72063 0.66540
7579.31 9.00641 7.32415 5.79190 3.03449 0.54853
0.00000 15.72008 12.85438 10.17890 7.67105 5.30747
CANFLEX 3756.11960 10.15583 8.26767 6.53327 4.91938 3.40498
7516.05320 8.13446 6.62514 5.24520 3.96315 2.75440
Density(g/cm3)
WIMS-AECL [Burnup 0.0001 0.1 0.3 0.5 0.7
(MWD/MTU)
0.00 16.54210 14.37820 10.13465 6.06154 2.09299
37 NU 3159.90 14.21403 12.38174 8.73903 5.24358 1.86361
7718.50 14.14648 12.33628 8.73163 5.24890 1.86216
0.00 17.87958 15.52287 10.96493 6.55511 2.29859
CANFLEX 3192.50 16.70367 14.68911 10.75544 691114 3.20307
7798.10 15.53757 13.52990 9.60194 5.77503 2.05800

N

Fuel Elements

D,O Primary Coolant
Pressure Tube

Gas Annulus
Célandria Tube
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Infinite Multiplication Factor
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