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Sophisticated Modeling and Calculation of Daya Bay Nuclear
Power Station Reactor Based on IMCT

Fu Yuanguang™?, Ma Y an?, Shangguan Danhua’,Li Gang?, Li Shu?, Zhang Baoyin?, Deng Li?

1. CAEP Software Center for High Performance Numerical Simulation, Beijing, 100088, China;
2. Ingtitute of Applied Physics and Computed Mathematics, Beijing, 100094, China

Abstract: Based on the general Monte Carlo neutron photon coupled transport code JIMCT, the
sophisticated model of Daya Bay Nuclear Power Station reactor was built. Meanwhile, the kg and some
local tallies were calculated. The results were compared with the same models calculated by the Monte
Carlo particle transport code MCNP, and it showed that relative errors were less than 103, which verifies
the capability of IMCT in dealing with the large-scale complex geometry models.

Key words: Geometry description of IMCT, GDML, JLAMT, Sophisticated Modeling

0
1 JIMCT
1.1 CSG
M CT[l] _ IMCT CSG
JMCT
CSG
1.2 JIJMCT
JMCT
MCNP JMCT
JMCT “ 77 CSG
2014-09-20 2014-10-20
( [2012]1523) 863  (2012AA01A303)

1989—



240 Vol.35. S2. 2014
1.3 1
Fig.1 Geometry Tree Repeating in Implicit Method
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Tablel Comparison of Modeling Details HI5 G5 H#R
JLAMT MCNP K AE _mﬁﬂz
s * T
R
20 2
Fig.2 Tally Cells
3
6
2
4 JMCT
JMCT JLAMT
2 Kt
Table2 Calculation Result of ke MCNP
MCT MCNP IMCT
Kett 1.18143 1.18104
0.00004 0.00006 2 MCNP
107
G15 JMCT
pin-by-pin
1x10° 0.1 MeV . ’ ‘
JMCT [J. . 2013, 25(1):158-162.
1 3 2] L Monte Carlo
3 0.114% IMCT [J.
. 2013, 47(S): 640-644.
10°
3
Table3 Track Length Tally Result of Cells on Core Boundary
Mev MCNP MCT %
€ /10" /10" /0™ /10* °
>0.1 6.26783 1 6.26611 2 0.027
G1501 >1.0 5.53249 2 5.53053 2 0.035
>0.1 49.6974 0 0.496984 0 0.002
G1502 >1.0 5.27515 0 5.27495 0 0.004
H1d01 >0.1 0.575967 5 0.575654 6 0.054
>1.0 0.532316 6 0.532228 7 0.017
>0.1 157282 3 157441 4 0.101
>1.0 1.38865 3 1.38794 4 0.051
>0.1 8.43095 1 8.42424 1 0.080
>1.0 7.16530 1 7.16028 2 0.070
>0.1 3.47838 2 3.47571 3 0.077
>1.0 2.10526 2 2.10446 3 0.038
>0.1 2.42045 3 2.41812 4 0.096
>1.0 0.993593 4 0.992898 5 0.070
L >0.1 0.546398 3 0.546051 4 0.064
>1.0 0.273781 4 0.273489 5 0.107
) >0.1 0.611692 4 0.610992 4 0.114
>1.0 0.276045 6 0.275982 8 0.023




