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Comparative Study on Spherical Model
of Fusion-Fission Hybrid Energy Reactor

SHAO Zeng, CHENG He-ping, LIU Guo-ming
(China Nuclear Power Engineering Co. , Ltd. , Beijing 100840, China)

Abstract: The comparative study on fusion-fission hybrid spherical model proposed by
the Institute of Applied Physics and Computational Mathematics was performed with
Monte-Carlo code and MOCouple-s code. Comparisons of reactor parameters, such as
neutron effective multiplication factor, energy multiplication factor, tritium breeding
ratio and neutron source intensity, were made. The results agree well with the reference
as a whole. The concentrations of important isotopes were also compared in detail. Most
of the biases are very small except a tiny fraction of the iotopes. It proves that both
codes and nuclear data library have very good consistency. In calculation of the model
used, the burnup sensitivity of nuclear data and uranium-water ratio employed in the
simulation model were analyzed. For such a fixed external source driven subcritical
reactor core, detailed discussion was made about the burnup calculation method, and a
feasible burnup calculation benchmark was proposed.
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Fig. 1 Benchmark model of hybrid reactor
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Table 1 Comparative results of initial state

TR M TBR

IAPCM 11. 632  1.146

CNPE, 45 #4) 14 #H 5 i 11.669  1.148
CNPE, Z5 # ¥+ 800 K 11.694  1.154

CNPE, Z5 #4418 800 K, U R ] 5dc #E4E  11. 601  1.114
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Fig. 3 Comparative results of nuclide component vs. burnup
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238 T5 Ay HC T 14 R XA 22 o O AR Dy R 6 A X R 22
S kEEAgem™) il kE E/(g-em™)
1: 0.01; 2: 0.2; 1 2 1: 0.01; 2: 0.2;
—~ 6F 3: 0.6; 4: 2.0 1 1 2 ~ 24H 2 3: 0.6;5 4: 2.0
Tl | 1 b 3 T 1 2
I 4 o0 1
® st , E ® 20 2
=) 2 2 3 g 3 1
S 4l 3 < 16 3 1.2
R 3 3 3 R . 3 1
R/ 3K 4 =) 12 3 2
) =
2 24 I 4 &8 3
S 4 Q 4
L A 4 B4 4 I
0

FE 2B H3E FAR ESE FOE
Pl 5 N[ K % BE X A5 1A UL Pu gy B 52

Impact of water density on ** U and *’Pu nuclide components at end-of-life

Fig. 5

wiE 28 438 4B B5E HoE



S HR MEAE. RE-ZULIR A RE VR MR BB 2 0 ST Y 281

BT AR G o7 73X PR O I R AR MO
TBR il 2 LR R I A R AR
FEERE .

6 BFEITHEITIS

5 BFE TR LA [F], RS- SRG
HE S Hb - U5 K Bl Y UK I A HE S HE S P TR
() RE B R 2R BE AN L 10 i RE P 1 GRS i 10
R 20 14. 1 MeV) B UL A 1L K b ik
R SN 7 A ) g = 5

RURFETHRRE P o RAR TS A AR
RE s, A HZ R RY R E
R R AR R E A IR KR, A
180 MeV, MM — Mk #A #& 7 )7 . X H A4 N
200 MeV, B FH M 22 1020, KL, AAEH R
PSR R Y BT Ui RE & S AR i E
Z ] O R 4 A 0 b U R LA AR R T Ot
S AT AR FE IR R . A O R R i AT
1B E + 32 PR 18 T 0 U A B 0 7

I, 72 MOCouple-s Hr, 2R J B 2l 58 19 T 1+
PEATIRRETT O . ZEHEE BT R —E BT,
Xof SRR X 3ot BE T AR LR RE R A T T R 43T

Xof - HE O B BRI R S — N R R T
FHR & v i T 3R ER 43 A AR SO v A 2
R RE X ANV AKX DR A BE 2 0T AR &
R 33X S X IUPR A 28 0 2 A BT IS — R
IKHEAR 2, St ZOR R AR )2 DU B & R
3000 MW, i FULH e & h i 45 S b+
e FEA TR RE 52 1Y) BE . S PR 2R R P A Y R
/NF 3000 MW, 2% 2 800 MW, 1 4 — 4 14
FEIt B A E S SR R S RISt B R
B+

AL F T A AR AT AR R R A R R
I FA 3 000 MW, DL 248 b4 RL 1 2412 e AR
L B AR BEAT R FE T e o A B L A A S
BRi&EM . 25K .0 75 TAPCM X8 . fif 5%
FUB LA 3 000 MW 5L . 025 W i 24 7
UIESSPA G BIE Y il E ST K =N
B AEERAAEXL,

7 it

A SO TAPCM $2 H 1R 3 3 RS B R A
TR B HE S B A S AR TR IR 1 R
BT A B BT T A AR Y M S
B BA B — B W A% S B R R
K O SRR FE TS A R A R AT T AN Y
BRI M 15 10— 28 B . X oh
T VR IR B A U S S MR FETH I BEAT T AN
PR AR I AT AT PR FE TS R ME . X R AT
B R4 — @R AR OT & B AT R R
J¥ g% — 5 1 HE B P R AT S L BB 5 5E T TR
e — 2 I BT T A

TFI I R B — 2 22 5 AR AR A A
¥ R B BT 5 RAE PRI R B SE A R
FETR BE (1 LAF A — E R AR il BEAT A B0
Gt B R SE % SRR YRR Y 1 i
JE A S T A [ 288 B i A R 1 3 1 1A
JoE o 1t — 20 4w T ORI B ROR

5% 30k

(1] By BT, & RE-NERGHERITHK
FSAELT ] BT RERL 2 H AR, 2009, 43 (H F)D
48-51.

SHAO Zeng, CHENG Heping, LIANG Zhi.

The program development and validation for

fusion-fission hybrid reactor[J]. Atomic Energy

Science and Technology, 2009, 43 (Suppl. ). 48-

51(in Chinese).

[2] DEHART M D, BRADY M C, PARKS C V.
OECD/NEA burnup credit calculational criticali-
ty benchmark phase I-B results, NEA/NSC/
DOC (96)-06(ORNL-6901)[R]. USA: ORNL,
1996.

(3] A& F. Wk, 5 R MFERTF RGE K& ADS Sk
R T )] BB R 5 TR, 2003, 23 ()
235-331.

JIANG Xiaofeng, XIE Zhongsheng. Monte
Carlo-burnup code system and its application to
IAEA ADS benchmark[]]. Chinese Journal of
Nuclear Science and Engineering, 2003, 23(4):
235-331(in Chinese).





