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Automatic modeling for the monte carlo transport TRIPOLI code

ZHANG Jurrjun',ZENG Qin"?, WANG Guo-zhong’, WU Ytcan"’,FDS Team "’

(1. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei of Anhui Prov. 230031, China;
2. School of Nuclear Science and T echnology, University of Science and Technology of China,

Hefei of Anhui Prov. 230027, China)

Abstract: T RIPOLI, developed by CEA, France, is Monte Carlo particle transport simur
lation code. It has been widely applied to nuclear physics, shielding design, evaluation
of nuclear safety. However, it is time consuming and error prone to manually describe
the T RIPOLI input file. This paper implemented brdirectional conversion between CAD
model and T RIPOLI model. lts feasibility and efficiency have been demonstrated by sev-
eral benchmarking examples.

Key words: TRIPOLL neutronics model; automatic modeling; geometry engine;
MCAM; constructive solid geometry

MCAM (Monte Carlo Automatic Modeling ") FDS
:2016 08 01; : 2010 0825
:ITER ( < ITER/CT/09/4100001055)
(1978 —),

272



, CAD
MCN P
, MCNP
, ITER (Inter
national Thermonuclear Experimental Reac
tor)

TRIPOLF4. 3" (CEA)

MCAM

, TRIPOLI
MCAMS. 1 CAD
TRIPOLI ,

2

1 CAD TRIPOLI

CAD (4]
BREP)

(boundary representation,

CAD
( constructive solid geom-
etry, CSG)ISI (
)
, , CSG
MCNP GEANT!
EGS” CSG
TRIPOLI
( )
CSG [ TRIPO-
LI

(3]

, TRIPO-
LI
CSG ,
TRIPOLI
CAD ,
TRIPOLI ,
, CAD
TRIPOLI
( BREP) (CSG)
2 CAD TRIPOLI
CAD TRIPOLI
, BREP CSG
[10-11]
, TRIPOLI ,
, ., CAD
CAD (
) .
TRIPOLI
3 TRIPOLI CAD
TRIPOLI

2 2

273



T RIPOLI , CAD 2 3

TRIPOLI CAD ,
, TRIPOLI >
CSG
CSG ,
, e s nee
BREP , s
> BREP
CAD CAD
( SAT STEP IGES )
, CAD
4
1 TRIPOLI CAD
TRIPOLI Fig.1 CAD model from T RIPOLI input file
C A D , g8 ¢ 716 Dh?'?ljl\eTl &
, TRIPOLI
T RIPOLI R ,
T RIPOLI ,
5
5.1
TRIPOLI ,
TRIPOLI
17 x 17 MCAMS. 1,
TRIPOLI CAD
M CA MS5. 1 , 3
, Fig. 3 MOX components alone shown in MCAMS. 1
, 1

ft“‘2]76“)4-2()] | China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



5.2
FDS ' FDS
, 2.5GW
CAD , 2.5,
113 130
MCA MS5. 1 FDS- I TRIPOLI
, MCAMS. 1
T RIPOLI CAD
, TRIPOLI
(4 9
rﬁ'ﬁ )
-
:!
_—

4 TRIPOLI
Fig.4 Cross section drawn in T RIPOLI

R[0PEoPd elaaa et daa
320 m B olllonn [

5 MCAM TRIPOLI

Fig.5 CAD model generated from input file

, TRIPOLI MCNP

(288 em< Z< 380 cm)

13.84 MeV< E< 14. 19 MeV,
JEF2 (TRIPOLI), FENDL2. 1 (MG
NP) MCNP
( 6,
1%

1.40E+015

1.20E+015 |
I L
A~ LOOE+0IS | ——
§ 8.00E+014 | -+TRIPOLI
z
£ 6.00E+014 |
I +014 -
2 4.00E+014 | ,
g +014 - _/
T 20084014
0.00E+000 -
D000l e
330 340 350 360 370 380
P L2442 ) B 9/om
6 TRIPOLI MCNP

Fig. 6 Comparison of Neutron flux result between

TRIPOLI result and MCNP result

5.3 ITER
ITER
, ITER
e
CAD CATIA , ITER
40° ,
, STEP
, ITER
ITER MCAMS. 1
, TRIPOLI ,
TRIPOLI , MCNP
[ 14]
6
TRIPOLI , CAD
TRIPOLI , CAD
TRIPOLI
: TRIPOLI ,
ITER

275



[4] Requicha A A G, Rossignac]J R. Solid Modeling and
Beyond [J]. TEEE Computer Graphics and Application,
1992, 12(5):3F44.

[5] Suzanne F Buchelea, Richard H Crawford. Threedr
mensional half space constructive solid geometry tee corr
struction from implicit boundary representations [ J].
Com puter Aided Design, 2004, 36(11): 1063-1073.

[6] Agostinelli S, Allison J, Amako K, et al. GEANT#4 a
simulation toolkit[ J]. Nuclear Instruments and Methods
in Physics Research Section A: Accelerators, Spectrome
ters, Detectors and Associated Equipment, 2003, 506
(31):250-303.

[7]  Walter Ronaldson, Hideo Hirayama, David W O Rog
ers. THE EGS4 CODE SYSTEM, SLAG Report 265
[R]. USA: SLAC T echnical Publications Departm ent,

1985.
[8 ) . .o MCNP
7 ITER [J]. , 2006, 23(2): 130 133.
Fig.7 ITER benchmark model [9] Hoffmann Christopher M. Geometric and Solid M odet

ing: An Introduction [M]. California: Morgan Kauf-
mann Publishers, Inc, 1989.

[10] s
[J1. . 2006, 26

. MCAM ,
MCAMS. 1, CEA

’ (1):20-27.
[ 11] . MCNP [D].
, 2005.

[12] Wu Y, FDS Team. Conceptual design of the China fu
sion power plant FDS Il [J]. Fusion Engineering and
Design, 2008, 83: 1683 1689.

[13] R s , . ITER MCAMA4. 2

(IHrn. , 2008, 28(1):47 50.

[14] Lu L, Lee Y K, Zhang JJ, et al. Development of Monte
Carlo automatic modeling functions of MCAM for T RIP-
OLFITER application [ J]. Nuclear Instruments and
M ethods in Physics Research A, 2009, 605: 384 387.

[1] WuY C,FDS Team. CAD-based interface programs for
fusion neutron transport simulation [ J]. Fusion Enginee
ring and Design, 2009, 84:1987-1992.

[2] Briesmeister J F. MCNP-a general Monte Carlo N-partr
cle transport code, version4[ R]. USA:Los Alamos Na
tional Laboratory, 2000.

[3] Petit O, Hugot F X, Lee Y K, et al. TRIPOLF4 ver
sion 4 user guide, CEA-r6169[ R]. France:CEA, 2008.

’<f2]7&)4-2()] | China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



