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Abstract ; Core physical analysis program ( cosCORE) of COSINE software package is a
core diffusion code based on the nodal method. In order to verify the ability of critical cal-
culation and assembly-wised power distribution calculation of cosCORE for the light water

reactor model, the three-dimensional two-group pressurized water reactor problem
TAEA_3D benchmark and BSS-14 benchmark were tested and verified ,and compared with
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the benchmark value. The result shows that for the IAEA_3D benchmark , the relative error

of k; between cosCORE and the reference value is 0. 669%o, and the error of relative as-

sembly-wised power distribution is less than 2. 178% ;For BSS-14 benchmark , the relative

error of k ; between the calculated value and the reference is 0. 677%o, and the maximum

error of the relative power density of the components is 1. 733 1%.

key words: COSINE software package; IAEA _3D benchmark ; BSS-14 benchmark ; test

and verification
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COSINE % {4 £ ( core and system integrated
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Fig.1 Material map of IAEA_3D benchmark
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Table 1 Few-group constants of IAEA_3D benchmark

130 150 170 A/em

R RERE D/em Y em’”! vy, Jem’”! X Y L /em’”!

1 1 1.50x10° 3.012 00x107 0.00x10" 1.00x10° L
(REHHD) 2 4.00x10"" 8.003 20x107 1.35%10™" 0.00x10° 02010

) 1 1.50x10° 3.012 00x107 0.00x10" 1.00x10° L
(HAKH2) 2 4.00%10™" 8.503 20x10° 1.35x10"" 0.00x10° 0200

3 1 1.50x10° 3.012 00x10~° 0.00x10° 1.00x10° .
(RO 2+ ) 2 4.00x107" 1.300 32x107" 1.35x10™" 0.00x10° 02010

4 1 2.00x10° 4.016 00x107 0.00x10° 1.00x10° .
(BA) 2 3.00x10"! 1.002 40x10™ 0.00x10° 0.00x10° 04010

5 1 2.00x10° 4.016 00x107 0.00x10° 1.00x10°
0.40x10™"

(SRR 3.00%10™" 5.500 00x10~ 0.00x10° 0.00x10°
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Table 2 Few-group constants of BSS-14 benchmark
ke A D,/cm S . Jem’ vy, /em” Y, . /em”
1 1.2550 0.008 252 0 0.004 602
1 0.025 33
2 0.2110 0.100 300 0 0.109 100
1 1.268 0 0.007 181 0 0.004 609
2 0.027 67
2 0.190 2 0.070 470 0 0.086 750
1 1.259 0 0.008 002 0 0.004 663
3 0.026 17
2 0.209 1 0.083 4400 0.102 100
1 1.259 0 0.008 002 0 0.004 663
4 0.026 17
2 0.209 1 0.073 324 0 0.102 100
1 1.2570 0.000 603 4 0. 000 000
5 0.047 54
2 0.159 2 0.019 1100 0. 000 000

x'=1.0x"=0.0,v=2.5
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Fig.3 Position of fuel assemblies of BSS-14 benchmark
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3.1 TAEA 3D HELZR

i cosCORE T JF X IAEA_3D LB EF T
T SR8k, 1,029 170( W3 3) , 53Cilkh
YL HE (A 22 0. 066 9% , —H W& 154 F
U, AFDR IR S S X e an & 4 fr
o MEIFTTLIE H cosCORE X4 143 R 191t
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Table 3 Comparison of k., of IAEA_3D benchmark

kg AN R 2/ %
cosCORE 1.029 170 0.066 9
FAEE 1.028 482 '

3.2 BSS-14itE&R

3T cosCORE ¥ X BSS-14 JL B HEf 71
BOAFEIN ko, }90.997 005( WL 4) , HcHki 4
SERYELMEE AR ZZ 0. 067 7% W& 1836w 47, 4t
R A SR EE R X LI 5 B, WE S
AT LA ) cosCORE XTHMA IR RS RS
FEWEAE AR B 2, A 45 2R 5 FEE (A A X 152 25
PITE 2% AN . DAMESS e (o B A0 o A, fr
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T(0,8) F1(8,0) {or B Ab Y 2H 1 T R AH X R 22 B
K, H1.733 1%,

0259 | 0133 | -0.424 WA

FEAE
0959 | 0973 | 0.996 | 0.860 | 0.602 IR/ %

0.956 1.055 1.088 0.920 [ 0.696 | 0.584
0.954 1.055 1.088 0923 | 0.699 | 0.597
0.210 0.000 | 0.000 | -0.325 [ -0.429 | -2.178
0.605 1.075 1.185 0973 | 0.469 | 0.696 | 0.602
0.610 1.072 1.181 0972 | 0.475 0.699 | 0.608
-0.820 | 0.280 | 0.339 0.103 | -1.263 | -0.429 | -0.987
1.198 1.294 1.316 1.180 | 0.973 0.920 | 0.860
1.195 1.292 1.311 1.179 | 0972 0.923 | 0.864
0.251 0.155 | 0.381 0.085 | 0.103 | -0.325 | -0.463

1.431 1.437 1.372 1.316 1.185 1.088 | 0.996 [ 0.704
1.423 1.432 1.398 1.311 1.181 1.088 | 0.997 [ 0.707
0.562 | 0.349 | -1.860 [ 0.381 0.339 | 0.000 [ -0.100 | -0.424

1.287 1.401 1.437 1.294 1.075 1.055 0973 [ 0.754
1.283 1.398 1.432 1.292 1.072 1.055 0974 [ 0.753
0312 | 0215 [ 0.349 | 0.155 | 0.280 [ 0.000 | -0.103 | 0.133

4 TAEA 3D EEMABRNEITEERIE
Fig.4 Comparison of power distribution of
IAEA_3D benchmark
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Table 4 Comparison of k,; of BSS-14 benchmark

kg HHXF IR 2/ %
cosCORE 0.997 005 0.067 7
MR 0.996 330 ’
0.9216 | 0.8643 | 0.8219 [ 0.8468 | 0.9258 | 0.9629 0.8336 WEE
0.9059 | 0.8538 | 0.8145 | 0.8427| 0.9260| 0.9580 | 0.8403 FEWE(E
17331 | 12298 0.9085 | 0.4865 | -0.0216| 0.5115 | -0.7973 HHXF IR %

1.4884 | 1.2863 | 1.1724 [ 1.2191 1.4223| 1.6774| 1.6154| 1.3141
1.4769 | 1.2703 | 1.1655 [ 1.2168 | 1.4185| 1.6882( 1.6176| 1.3323
0.7787 | 1.2595| 0.5920 | 0.1890| 0.2679-0.6397 | -0.1360 [-1.3661

1.6819 | 1.1530| 0.9656 | 1.0193 [ 1.3359| 2.0637 [ 2.1725| 1.6154 | 0.8336
16725 | 1.1512] 0.9608 | 1.0173 | 1.3450| 2.0743 [ 2.1888 | 1.6176 [ 0.8403
0.5620 | 0.1564| 0.4996 | 0.1966 | -0.6766 | -0.5110 | -0.7447 |-0.1360 | -0.7973
1.4021 | 0.9415] 0.7812 | 0.8403 [ 1.1489| 1.8634 [ 2.0637 | 1.6774 [ 0.9629
1.3984 | 0.9416( 0.7794 | 0.8400| 1.1570| 1.8739| 2.0743 | 1.6882| 0.9580
0.2646 |-0.0106 | 0.2309 | 0.0357-0.7001|-0.5603 | -0.5110 |-0.6397 | 0.5115
0.7915 | 0.6722| 0.6170 | 0.6761| 0.8637| 1.1489| 1.3359( 1.4223| 0.9258
0.7939 | 0.6708| 0.6209 | 0.6816| 0.8655| 1.1570| 1.3450 | 1.4185| 0.9260
-0.3023 | 0.2087-0.6281 | -0.8069 [ -0.2080 | -0.7001 [ -0.6766 | 0.2679 [-0.0216
0.5111 | 0.4896| 04907 | 0.5506| 0.6761] 0.8403 | 1.0193 [ 12191 | 0.8468
0.5107 | 0.4931| 0.4958 | 0.5565| 0.6816| 0.8400| 1.0173 | 1.2168| 0.8427
0.0783 |-0.7098 [-1.0286 | -1.0602 | -0.8069 [ 0.0357| 0.1966 | 0.1890 | 0.4865
0.4122 | 0.4056| 0.4226 | 0.4907| 0.6170| 0.7812| 0.9656 | 1.1724| 0.8219
0.4134 | 0.4092| 0.4275 | 0.4958| 0.6209| 0.7794| 0.9608 | 1.1655| 0.8145
-0.2903 |-0.8798 [-1.1462 |-1.0286 | -0.6281 | 0.2309| 0.4996 | 0.5920 | 0.9085
0.4401 | 0.3995| 0.4056 | 0.4896| 0.6722| 0.9415| 1.1530 | 1.2863 | 0.8643
0.4438 | 04010| 04092 | 0.4931| 0.6708| 0.9416| 1.1512| 1.2703 | 0.8538
-0.8337 |-0.3741[-0.8798 |-0.7098 | 0.2087[-0.0106| 0.1564 | 1.2595| 1.2298
0.6181 | 04401 04122 [ 0.5111| 0.7915| 1.4021| 1.6819 | 1.4884| 0.9216
0.6214 | 04438 04134 | 0.5107| 0.7939| 1.3984| 1.6725| 1.4769| 0.9059
-0.5311 |-0.8337(-0.2903 | 0.0783 [-0.3023| 0.2646 [ 0.5620| 0.7787 [ 1.7331

5 BSS-14 EHEBAMHNERITHLE R
Fig.5 Comparison of power distribution of
BSS-14 benchmark
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