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! In connection with the calculation on the 3D Benchmark problem

we have performed some 2D-calculations. The 2D problem is the one
specified in ref. 1 from which fig. 1. is copied. '
To get a reasonably accurate independent reference solution

Mr. G.K. Kristiansen has performed a series of FDT-calculations and
from them obtained a solution by Richardson-extrapolation in each
power assembly.

_ Table 1 shows the results from these calculations. In table
1 are further shown some calculations with FEMB, a twodimensional
finite element flux calculation program using a rectangular mesh.
From ref. 1 are taken two calculations with FEM2D, a finite element
flux calculation program using a triangular mesh. The errors shown

in table 1 are defined:

P = Pi resl )

£ = Max (
r . .
i ) i,ref
P, -~ P,
Eabs = Max (! i 1,ref!_)
i max,ref

(i denotes the assembly)

The error in the flux, defined as

g
max lclbl - q)t‘i ,refl
£ = max (— )

g g
max,ref

(i denotes the spacepoint, g is a group~index)
is typically found to be twice as big as € abs in the power.
In fig. 2 the error as function of the mesh is shown for the

different calculations.
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Solution Ne ' description
1 tvedim 17 =% 17
2 n _ zh o x 34
3 n . 68 x 68
L " 136 x 136
5 " 170 x 170
6 exstrapolated value
? FEMB 2. order 9 x 9 (19 x 19)
8 "o 2. order 18 x 18 (37 x 37)
9 oon 2. order 36 x 36 (73 x 73)
10 "FEM2D 1. order 182 fluxpoints 1/8 core
11 " 2. order 606 fluxpoints 1/8 core
12 FEMB 3. order 92 x 9 (28 x 28)
13 " %. order 18 x 18 (55 x 55)

TVEDIM is a FDT fluxcalculation program using corner mesh points.
FEMB is a finite-element flux calculation program using Lagrange inter-
polation in a rectangular mesh.

FEM 2D in a finite element flux calculation.prOgram using Lagrange

interpolation in a triangular mesh. See ref. 1.
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G.rcup Constants for 30 TAEA Benchnmark Probleam

Ragion D, 0, 2162 Ea1 232 sz?
i 1.5 0.4 0,02 0.01 .08 0,135  fusl 1
2 1.5 0.4 0,02 8.0 0,085 0,135  Fuel 2
3 1.5 R 0.02 a0 0.13 0,135  Fuel 2 + Rod
R 2.0 0.3, 0.0% 0 8.0 0 Reflactor
5 2.0 0.3 0.0k 0 0,055 0 Refl, + Rod
Xy =0, % e 0.0 , V):ﬂ = 0 211 regions
Hote: 20 TAEA Benchnark Probles represents sidplans z = 199 ca with constant
axial bucklirg Bi = 0.8 x ‘H}Bh for z11 resions and energy groups
Fig,1 30 IAEA Benchasrk Probles Specification



ASsemblj

Solution No. -

H
e e

2 3 4 6 7 8 9 lo 12
1 €89 73% 743 785 688 735 741 722 737
C2 1147 1267 1298 1308 1187 1286 1302 1235 12387
% 1301 1415 1aa4 1454 13283 1431 1446 1%82 2434
foh 1c23 1198 . 1202 121 1117 1182 1205 1150 1191
: 5 fo3 £lo Llo &0 595 608 €09 £o9 6lo :
- B QiA G%o Ok o35 926 932 G365 Q20 . 93] Z5
7 973 G4z 937 93n 975 941 938 955 Sho 39
3 ane 775 7 755 845 774 7352 73 777 760
i 1504 1425 1435 1308 1412 1427 136?% 1414 1430
1% loa2 &7 la7g  13co0 1458 1473 141% 4 1450 14895
] 123 1307 1314 1228 1298 1310 1284 | 1209 1331
1 1051 106 lo70 lo2e  loto loB8  lo%4 ! lobo  less
1 103 lo36 lo3e lo32 1038  1le3?  lo37 lo%6 1037
1 9y - 904 951 993 959 954 973 g57 953
7E8 yn! 756 836 755 7H3 766 755 P41
133G . 1437 1461 1469 1362 1450 1463 1411 1451 . 1455
1248 1721 1%39 1342 1345 1265 1331 1341 130l | 1331 1%42
1129 1ie7 1175 1P 119 1135 1192 1178 1155 1173 i17a
lo31 lo75 io71 1o73 1071 1078 lo%2 lo72 1082 . 1072 1071
1047 003 980 978 976 1038 986 979 994 34 973
221 TS 703 700 €92 8lo 717 699 762 221 693
1121 1175 1182 1190 3192 1136 1182 1190 1166 ' 1182 1
930 757 264 9is 966 942 951 965 946 959
Gy 914 Q08 908 908 9o 91l 903 936 Gof
o7 fRg 855 852 847 9u7 865 851 918 856
508 479 473 472 7L 487 475 471 495 176
27 ¢05 238 £ay tag 739 691 687 693 | 60y
7B o7 503 593 699 618 602 €87 621
721 594 585 685 €05 589 675 Eo7
24 5.7 1.6 - 17 3.6 1.0 15 5,2
12 2,8 0.8 — 8 1.7 0.5 G .0
Table 1




