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Application of 3D Time-dependent Transport Code in Neutron Initiation

YANG Jun-yun, XIAO Gang®, HU Ze-hua, YING Yang-jun
(Institute of Applied Physics and Computational Mathematics of Beijing , Beijing 100088, China)

Abstract: Based on the generalized semi-Markov process simulation method, the 3D
time-dependent transport code GSMP3D was developed. It used continuous-energy
nuclear and atomic data libraries in ACE format. It is suitable for the transient cases of
both stochastic and intense neutron fields. A suite of test problems developed by
researchers at LANL and LLNL were used to validate probability of initiation methods.
The results obtained from GSMP3D agree well with the results obtained from Mercury
and MCNP. Both the initiation probability and the burst waiting time of neutron initia-
tion were predicted by this new code. It shows that it is suitable for neutron initiation
problem.
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Table 1 Parameter of highly-enriched-uranium and §-phase plutonium bare spheres

T % W p/ (g em™?) 42 r/cm pr/ (g« em™?)
Rl ek U_165 19.0 8.684 2 165
U_195 24. 4 7.991 8 195
U_225 30. 3 7.4257 225
U_255 36. 6 6.967 2 255
U_285 43.2 6.597 2 285
U_315 50. 2 6.274 9 315
RO AHERER Pu_100 15.7 6.369 4 100
Pu_120 20. 6 5.825 2 120
Pu_140 26. 6 5.384 6 140
Pu_160 31.8 5.031 4 160
Pu_180 37.9 4.749 3 180




1322

FETREREHA  H50%

3 HEEH
3.1 a k%

Mercury Fl MCNP £ 41 tp 1 5 i # J2
okl FHiaA R R BB ARR LR FINEE
. GSMP3D WXf e DA 2% &, Jf 45 1 1 &
AT Wb R R R ], £ BT 2 4% IR
Watt 33577 A= 25 6] ¥ 5 73 A Ho 4% [ [6) 1 9 B &
WA GRS TR 2.3, 8 P
kK R KRR B,y v R RS R I (]
B S, b1 & SRR ]y 2%

TR R AR W 0 T v 0 e S R
BRAERY Lo (9 THBTAE W) 45 B0 T AE T U 55 14
BT+ 1B v 3 9 I 18] B 5P AR
Mg P N v X L RS UL v e 2 R R
H1 T Mercury 7136 AT A ER & AHER BRI T 20 7
AU, %A T 5 MCNP 25 77 78 55 W i 22
5. GSMP3D 5 MCNP { Jf # [F] #% % 4147 »
THGRY) S B U] GSMP3D REA Rk B
T UK R

R2 REHERTHEHERILL

Table 2 Comparison of highly-enriched-uranium bare sphere calculated results

sy Mercury B MCNP # 0 {E GSMP3D L4 (i
M a/ps ! P/% a/ps! P/% a/ps! P/% E,/ms S, /ms
U_165 —0.9 0. 00 —1.43 0. 00 —1.39 0. 00
U_195 29.1 9.14 28.16 9.83 28.4 8. 45 242.5 238.5
U_225 64.0 17.10 62. 85 18.17 62. 4 17.77 132.0 130.7
U_255 101. 3 23.28 100. 62 25.12 101. 5 23.77 96. 3 96. 4
U_285 142. 2 28.77 140. 90 30.51 142. 1 29.21 77.9 76.9
U_315 184. 6 33.19 183. 90 35.61 185.1 33.12 69. 2 68. 6
x3 BROEFKEBITHEERILL
Table 3 Comparison of §-phase plutonium bare sphere calculated results
e Mercury BHLE MCNP #E4l{ GSMP3D #i4i) fif
M a/ps”! P/% a/ps! P/% a/ps! P/% E,/ps Si/ps
Pu_100 —2.5 0. 00 —0.97 0. 00 —1.02 0. 00
Pu_120 63. 4 9.12 68. 34 8.97 68. 4 9.43 10. 75 10. 50
Pu_140 140.0 17. 40 149. 27 17. 31 148.0 17.65 5. 84 5. 78
Pu_160 226.9 24. 49 238.78 24. 65 237.7 24.26 4.14 4.12
Pu_180 319. 6 30.53 334. 80 29. 81 334.9 29. 86 2.41 3. 36
3.2 RiaREZLE 10'-
X0 R B E A Y UK SR AR 4t - GSMIPSD 100
W25 472 15 MONP {0 91 05 ) BB Ao — % i 107
NaN N o e N — N N —2 i
KL~ B 38 B 1 2L 1 2K 5 % [R] — R] R B AT i 10 |
— N — N 8 103k " AW \
*EIEJE/‘JLH‘EI/%$ 1 mtﬂﬁﬁ/l\ﬂf?fr% B/(J U_165 . -~ E-’----GSMP?,D qg%ﬁg'ﬁg\‘
e VRPN e - . 1074 — | e
B g o 7 B ROG T RE . AR O ] oS s
1075+ GSMP3D, Jt.Ffigik |
AN N — = Y M 7 e
#5291 GSMP3D [ b T4 1 M6 T4 18 /2 7T L TTMONREFREM
EAG 107 107 102 107" 10° 10!
e - AR/ MeV
R FEUG F R G o GSMP3D SR U
. ) . . R — S T S 2 B
A Rossi-a G056, 45 oKk TR 2. il B 1 U_165 BLEL Y 5 GE3E F1 G 1 RE 3
Fig. 1 Neutron and photon spectra of U_165 model
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Fig. 3 Normalized neutron spectrum of U_315 model
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