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Main Steam Line Break Benchmark Analysis by Using The RELAP5-3D Code

and Visualization of The Results.
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Abstract The RELAP5-3D code, the multi-dimensional neutronics and thermal hydraulic

analysis code, was introduced, main steam line break benchmark executed by OECD was analyzed
as application to a non-homogeneous event in the reactor core, and the results were compared with
other participants. As a result, the analytical results were similar to the analytical results of the
other participants.

Moreover, to understand the profile of the three dimensional analytical results, we examined the
method of making the analytical results visible, and by using the simple visualize program, mass
flow in the reactor vessel, the temperature of the coolant, and the power density of the reactor core
were made visible. As a result, it was confirmed to be able to explain the relations of flow, the
temperature of the coolant, and the reactor core power from those figures.
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PREHE &R e
1 4.00 w/o No BP(* D No Gd pins
2 4.95 w/o 3.5% BP 4 Gd pins
3 5.00 w/o 3.5% BP pulled 4 Gd pins
4 4.95 w/o 3.5% BP 4 Gd pins
5 4.40 w/o No BP No Gd pins
6 5.00 w/o 3.5% BP 4 Gd pins
7 4.85 w/o No BP 4 Gd pins
8 4.85 w/o No BP 4 Gd pins
9 4.95 w/o 3.5% BP pulled 4 Gd pins
10 4.95 w/o 3.5% BP 4 Gd pins
11 4.85 w/o 3.5% BP pulled 4 Gd pins
12 4.95 w/o 3.5% BP 4 Gd pins
13 5.00 w/o 3.5% BP pulled 4 Gd pins
14 5.00 w/o No BP 8 Gd pins
15 4.95 w/o No BP 8 Gdpins
16 4.95 w/o 3.5% BP pulled 4 Gd pins
17 4.95 w/o 3.5% BP 4 Gd pins
18 4.95 w/o 3.5% BP pulled 4 Gd pins
19 5.00 w/o 3.5% BP 4 Gd pins
20 4.40 w/o No BP No Gd pins
21 4.85 w/o 3.5% BP pulled 4 Gd pins
22 4.40 w/o No BP No Gd pins
23 4.95 w/o 3.5% BP No Gd pins
24 4.95 w/o 3.5% BP pulled 4 Gd pins
25 5.00 w/o No BP 8 Gd pins
26 5.00 w/o No BP 4 Gd pins
27 5.00 w/o No BP No Gd pins
28 4.95 w/o 3.5% pulled 4 Gd pins
29 5.00 w/o No BP 4 Gd pins
30 £ 5 1 Bk
(*1) : Burnable Poison (W] #k1:3:49)
8 9 10 11 12 13 14 15 1 234567 8 9101112131415
1 2 3 4 5 6 7 8 30|30|30(30(30{30|30
H 52863 | 30.192 | 56.246 | 30.852 | 49.532 | 28.115 | 53.861 | 55.787 A 30(30|30(21{15| 8 |15|21|30|30|30
9 10 11 12 13 14 15 B 30(30(28(25(20(14| 7 |14|20|25|28|30|30
K 57.945 | 30.798 | 55427 | 29.834 | 53954 | 25.555 | 49.166 C 30(30({29(27(24(19|13| 6 |13]|19|24|27|29|30(30
16 17 18 19 20 21 D 30|28(27|26|23|18|12| 5 [12|18]23|26|27(28|30
L 57569 | 30218 | 54308 | 27862 | 23297 | 47.300 E [30/30|25(24|23|22(17|11| 4 [11|17]22|23|24(25|30|30
2 23 o 25 F [30|21|20(19|18({17|16|10| 3 [10|16|17(18]19(20|21|30
M 29712 | 28848 | 52.846 | 40937 G |30(|15|14|13|12|11|10/9 |2 [ 9 [10{11|12[13|14|15|30
% p . H|30({8|7|6|5[4|3|2|1|2|3|4(5|6|7 8|30
N 48746 | 23857 | 41453 H|30/8|7|6|5|4|3|2]1]|2|3|4|5|6|7[8]30
K |30(15[14]13|12/11]|10|{9 | 2] 9 |10|11[{12[13[14[15])30
0 Zi i L |30]21]20[19]18[17]16]10] 3 [10]16]17]18]19]20|21]30
37.343 . M |30|30|25|24(23|22(17({11| 4 |11|17]22|23|24|25}30|30
P N 30(28(27|26(23(18|12| 5 |12]|18]|23}26]27|28]30
0 30[30[29|27|24|19]|13| 6 [13]|19]24|27]29])30|30
R P 30[30|28|25|20(14| 7 [14/20|25|28|30|30
R 30|30(30|21{15| 8 |15|21|30|30(30
T : A}@k;]q,%/a\,ﬁ(y Vv 30/30(30|30{30(30|30
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ORI, R EK 8 L9, oS
TBEE DA% R B & [k LC/RY. JAERI® F.& AO
DAEA I 5 DR A K Z VIS LT, #ids
O Tl GBI AN ENHNTH A 9 Ll
LN TWw5b. INSS I fRF IR S N7z & ) I

FAY Y2 2@ 24 55K E LTWROT, o
SRS & FRRIC AT R E <R,

IS &0 4l INSS THHi L 72 RELAP5-3D |2
£ 2 T D FAEII MO SR OFE R & KA
CEWHERTE 2.

#£ 3 AIIE RS R

RELAP5-3D &% il

.
i H AR

FH 7 (MWt) 2772 2772.0

I— )V FL 7k XK) | 563.76 | 563.73 / 563.67

Ay L7 (K) 591.43 | 591.54 / 591.37

THT LT 45T (MPa) 15.36 15.35
W7V A1) (MPa) 15.17 15.03
RCS 71 (MPa) 14.96 14.94
RCS #ii# (kg/s) 17602.2 17602.6
JRLGE R (kg/s) 16052.4 16054 .6
INA S A (kg/s) 1549.8 1548.1
JNE ##7K AL (cm) 558.8 558.0
fak/#S R (kg/s/SG) | 761.59 | 761.59 / 761.30
OTSG HiEJ) (MPa) 6.41 6.42
OTSG T g (K) | 572,63+ D 570.1/568.8
OTSG ##JE (K) 19.67 16.9/15.6

SG A4 »yx¥ M) (kg) 26000 25938 / 26168

e K (K) 510.93 510.93
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CEMPEN 1

- CEAIPSN 2

CEAGPUN
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Axial Offset
kef/ ny Fz (AO)
S (RRgEIRE E ) 1.0039 1.3338 1.0989 - 0.0233
P& fEa—F T L D
BE/Tractebel RELAP5/PANTHER - 0.0004 — — —
CEA/IPSN1 CATHARE/FLICA4/CRONOS2 = 0.0002 - 0.0108 - 0.0237 - 0.0022
CEA/IPSN2 CATHARE/FLICA4/CRONOS2 0.0014 - 0.0098 - 0.027 0.0001
CSA/GPUN RETRAN - 3D 0.0009 0.0036 - 0.0063 - 0.0098
FRAMATOMEANP/FZK RELAP5/PANBOX - 0.0012 0.0047 - 0.037 0.0248
FZR DYN - 3D/ATHLET - 0.001 - 0.0093 0.0028 - 0.018
GRS Q — C/ATHLET - 0.0039 - 0.0077 - 0.0351 0.0114
JAERI THYDE — NEU 0.0019 0.0258 0.2621 - 0.1759
KAERI MARS/MASTER 0.003 0.0063 - 0.0174 0.042
PSU TRAC — PF1/NEM 0.0014 0.0817 0.0081 0.05
Purdue/NRC RELAP5/PARCS 0.0012 - 0.002 - 0.0289 0.0279
UP/UZ1 RELAP5/PARCS — 0.0005 - 0.1496 - 0.0384 0.0077
UP/UZ2 RELAP5/QUABOX — - 0.0097 - 0.0279 0.0347
UPC RELAP5/PARCS 0.0009 — — —
UPM SIMTRAN/RELAP5 - 0.0038 - 0.0078 - 0.0359 0.0194
UpPv TRAC — PF1/NEM 0.0001 0.0712 0.0146 - 0.0063
VTT TRAB — 3D/SMABRE - 0.0004 0.0134 - 0.0096 - 0.0057
EN i RELAP5 — 3D - 0.0033 - 0.0036 = 0.0246 0.0068
0.4177 | 0.4720 | 0.4189 | 0.4735 | 0.4194
0.3940 | 0.4522 | 0.3951 | 0.4522 | 0.3940
0.4777 | 0.6905 | 1.0497 | 1.1389 | 0.8173 | 1.1413 | 1.0530 | 0.6938 | 0.4808
0.4549 | 0.6888 | 1.0928 | 1.1948 | 0.8278 | 1.1949 [ 1.0930 | 0.6890 | 0.4550
0.6071 | 1.0448 | 0.9544 | 1.2722 | 1.0826 | 1.2723 | 1.0847 | 1.2758 | 0.9587 | 1.0517 | 0.6115
0.5972 | 1.0855 | 0.9425 | 1.2951 [ 1.0812 | 1.2932 | 1.0814 | 1.2954 | 0.9427 | 1.0859 | 0.5975
0.4776 | 1.0449 | 1.0215 | 1.2745 | 1.0570 | 1.3039 | 1.0554 | 1.3061 | 1.0603 | 1.2805 | 1.0310 | 1.0518 | 0.4806
0.4544 | 1.0854 | 1.0554 | 1.2959 | 1.0439 [ 1.3169 | 1.0416 | 1.3172 | 1.0442 | 1.2964 | 1.0560 | 1.0861 | 0.4548
0.6874 [ 0.9547 | 1.2752 [ 1.0713 | 1.3077 [ 1.0890 [ 1.3067 | 1.0891 | 1.3094 [ 1.0757 | 1.2819 | 0.9596 | 0.6905
0.6859 | 0.9425 | 1.2971 | 1.0603 | 1.3106 | 1.0625 | 1.3008 | 1.0628 | 1.3112 | 1.0610 | 1.2982 | 0.9435 | 0.6868
0.4144 | 1.0452 | 1.2756 | 1.0602 | 1.3082 | 1.0732 | 1.2932 | 1.0879 | 1.2935 | 1.0743 | 1.3110 | 1.0646 | 1.2811 | 1.0498 | 0.4164
0.3908 | 1.0857 | 1.2999 | 1.0472 | 1.3128 | 1.0427 | 1.2792 | 1.0511 [ 1.2798 | 1.0435 | 1.3143 | 1.0487 | 1.3020 | 1.0877 | 0.3916
0.4683 | 1.1341 | 1.0860 | 1.3083 | 1.0872 | 1.2900 | 1.0483 | 1.2669 | 1.0484 | 1.2906 | 1.0883 | 1.3137 | 1.0908 | 1.1394 | 0.4708
0.4490 | 1.1885 [ 1.0848 | 1.3231 | 1.0632 | 1.2768 | 1.0062 | 1.2413 | 1.0070 | 1.2786 | 1.0653 | 1.3260 | 1.0874 | 1.1915 | 0.4502
0.4149 | 0.8115 | 1.2752 | 1.0596 | 1.3041 | 1.0869 | 1.2644 | 0.9359 | 1.2638 | 1.0876 | 1.3071 | 1.0648 | 1.2821 | 0.8164 | 0.4177
0.3928 | 0.8262 | 1.2947 | 1.0481 | 1.2988 | 1.0524 | 1.2376 | 0.8891 | 1.2388 | 1.0545 | 1.3023 | 1.0512 | 1.2987 | 0.8289 | 0.3942
0.4680 | 1.1331 | 1.0858 | 1.3085 | 1.0875 | 1.2906 | 1.0492 | 1.2672 | 1.0514 | 1.2934 | 1.0914 | 1.3179 | 1.0943 | 1.1419 | 0.4717
0.4488 | 1.1879 | 1.0843 | 1.3226 | 1.0630 | 1.2768 | 1.0066 | 1.2422 | 1.0084 | 1.2815 | 1.0687 | 1.3302 | 1.0905 | 1.1942 | 0.4510
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0.4547 | 0.6886 | 1.0931 [ 1.1965 | 0.8311 | 1.2035 | 1.1049 | 0.7009 | 0.4660
0.4162 [ 0.4710 [ 0.4183 [ 0.4754 | 0.4217 K
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