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Design of NECL Subgroup Data Module and Arbitrary Geometry Resonance
Calculation Code in Neutronics Evaluation Comprehensive Package

HE Lei, WU Hong-chun, CAO Liang-zhi*, ZHANG Hong-bo
(School of Nuclear Science and Technology, Xi’an Jiongtong University ,» Xi’an 710049, China)

Abstract: A multi-group data module and a subgroup resonance calculation code were
designed for Neutronics Evaluation Comprehensive Package based on subgroup method
in this paper. A self-advanced 2D transport module called matrix MOC was employed as
solver in subgroup resonance calculation module. Finally, a series of resonance
benchmarks were calculated by MCNP and subgroup code respectively, and the &, and
macro cross section of *’U and **U by MCNP and subgroup code were compared. The
results show that the subgroup code has enough accuracy and adaptability for arbitrary
geometries and it’s suitable for 2D arbitrary resonance calculation.

Key words: resonance calculation; arbitrary geometry; subgroup method

:2013-01-25; :2013-03-26
(91126005) ;863 (2013AA051402)
1987—), s s

,E-mail; caolz@mail. xjtu. edu. cn



356 47

, . N NJOY ,  WIMS
N o NJOY NECP
1o
[1-2] s
1) L3 o
. NECLA | | NECPZ
By PR
° 1
’ Fig. 1 Flow of multi-group library produce
[4-5] . 233U ZSSU ,
SHEM361 NECP ,
, 12
MMOC
s 4
1
l. 1 ’ b
, C D,
, ) 1
, R Table 1 Comparison of resonance calculation methods
o , SHEM361




:NECP NECL 357
s HoZBN N 5 PN
o 2 N $0bg g o
o (3 s
o o (2) s
05_ ’: . b
[ ) °
Oy 032 , .
0'2— ,"’ ‘\\ e’ ’ \\ N
ol—"’/ )
E, Egiy MOC(MMOC)
FER/eV
2 MMOC :
Fig. 2 Subgroup cross section dividing mode Q- V‘]Sg.,' e+ 3., (T)Sbg.,' (r,Q) =
in subgroup method Qi (F D) + Qs (ot (4)
: ¢g.j(77\(2) g 1
[6]
) ;2.7-.;;.;(7) g 7 X
| s G a s
o0 == 1 (re®) :
J $(E)dE 1Qurs () &1 :
AL, Qr..i (rs ) g i .
100 3 5o (B i
s $(ED 2) .
| asmae S| smupdE 2
E, =147 Bk —
Oy = = = ’
(E)dE J (E)dE
JEg(ﬁ i:zl,l AE,¢ (PWR) . (SCWR)
S| s EHEHE e :
i=1.47 AF; _ =14 (2) 21 PWR
Z¢ Z¢ PWR , U0, (5%
104 g 30y z ) , s Zr
;Sb’» : ° ’ ° 3,
2)
i 1.26
(2)

b

Oy — <0'11 pl
# © (o1 T one)

Py

p:
+6(.2 <0‘.2 +th) + +

O« N

(612 tong)

(oi.n T ony)

2 I PN )

P
)/( (o1 + o) -

(oi.n T 0ng) 3

3 PWR

Fig. 3 PWR cell geometry parameters



358 47
, MCNP
, 8, . 4, 4 , MCNP
MCNP : 20 000 Uy
s 600 ) 50 o
o MCNP
Ring 2, 2 Kt
2 R R Table 2 Comparison of ki,
MCNP ki 0 2%, for two methods in cell calculation
o ’ Fint
, MCNP 1. 485 67
sl SRR O 1. 482 75
= 10° 23575
Ng 2001 “‘\a — MCNP
%150— ;:% J(0a S T | I TR
100 = .][UUMW
T gl L 10 Y ‘H
o L L 1 10°= ! ! I
10 107 104 10! 10 107 10
BER/eV AEE/eV
4 U U
Fig. 4 Micro cross sections of ***U and ** U
2.2 SCWR o
0l 5 . MCNP ,
s s 20 000 s 900 s 50
) o o MCNP
kinf % o
3 SCWR Kint
0510 0447 0.56 '0_56 Table 3 ki, comparison of SCWR assembly
@ { Fint
MCNP 1. 401 11
@ 1. 402 50
)
- Q 3 ,
@ , MCNP
fr. om kot 0. 1%,
0 s

5 SCWR

Fig.5 SCWR assembly geometry



359

:NECP NECL
3
o NJOY
b

o ) MOC ,
LSCWR

,  MCNP

kinf o
’kinf O. 2% ’

[1] HEBERT A, MARLEAU G. Generalization of
the Stamm’ ler method for the self-shielding of
resonant isotopes in arbitrary geometries[ J]. Nu-
clear Science and Engineering, 1991, 108 (3):
230-239.

[2] TSUCHIHASHI K, TAKANO H, HORIKAMI

K. SRAC: Jaeri thermal reactor standard code

(4]

(5]

L6]

7]

system for reacor design and analysis[ R]. [S. 1. ]:
[s.n. ], 1983.
TELLIER R, FOURNIER D, RUGGIERI J M.
A wavelet-based finite element method for the
self-shielding issue in neutron transport[ J]. Nu-
clear Science and Engineering, 2009, 163 (1):
34-55.
HEBERT A. Development of the subgroup pro-
jection method for resonance self-shielding calcu-
lation [ J ]. Nuclear Science and Engineering,
2009, 162(1). 56-75.
USHIO T, TAKEDA T. Application of multi-
band method to pin cell calculation[ J]. Journal of
Nuclear Science and Technology, 1993, 30(11):
1167-1 174.
LIU Q. WU H, CAO L. Self-shielding and criti-
cality calculation in spent fuel dissolving vessel
[C]. Xi’an, China: [s. n. |, 2010.
L.

,2009,30(5) :18-22.
YANG Weiyan, WU Hongchun, CAO Liangzhi,
et al. Application of wavelets scaling function ex-
pansion to continuous-energy neutron transport
calculation [ J]. Nuclear Power Engineering,

2009, 30(5):18-22(in Chinese).



