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Sensitivity Analysis on Parameters of Spherical Model
of Fusion-Fission Hybrid Energy Reactor

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

Abstract: The sensitivity analysis on neutronics parameters related to neutron source,
uranium-water ratio and tritium breeding layers for spherical blanket model of fusion-
fission hybrid reactor were presented. By using a Monte-Carlo method based neutron
transport code, the effects of the parameters on energy multiplication factor M and
tritium breeding ratio TBR were analyzed, and the general various laws of M and TBR
were summarized, which were significant for the further conceptual design of fusion-
fission hybrid energy reactor.
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Fig. 1 Spherical model of hybrid reactor
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Table 1 Comparative calculation of spherical model
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Fig. 2 Sensitivity analysis of uranium-water ratio
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Table 2 Sensitivity analysis of neutron source

ErRss M TBR ErRss M TBR
1 11. 257 1.133 5 12. 010 1. 143
2 11. 269 1. 145 6 11. 907 1. 147
3 11. 479 1. 147 7 11. 945 1. 145
4 12. 086 1. 148 8 11. 920 1. 145

»
()

BEXRER
I AR BRTE N AR IR R AR RS
AR T TR 2 R A, AR SO T R
P2 A% M 300 em 28 4L F] 700 em B M Fil TBR iy
AR 3) . B3 AT L A 2 R 1 AR MR
TBR 2 MR/, 33X 2 B Oy b rp 7 5 5 AR HE A
RN S VD WA N I X AT A e D R b/
NI B ¥ 55 /N S R A1 2 e R
Wb, P MR TBR 2R K
2.4 BEARHAER

FLSEHTR G HE o A O i 2 0L B S RE A R
2. FEIR A HEBRAE Y v, 58 5 A AN A T

A= 12/cm

B3 )2 2 T B 4y B R 2
Fig. 3 Sensitivity analysis for surface area

of fission layer
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Fig. 4 Sensitivity analysis for uncovered

surface of blanket
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Fig. 5 Sensitivity analysis for thickness of fission layer
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Table 3 Arrangement of tritium breeding layer
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Fig. 6 Sensitivity analysis for thickness

of tritium breeding layer
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Fig. 7 Sensitivity analysis of °Li enrichment
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Fig. 8 Sensitivity analysis of water-Li ratio
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Fig.9 Sensitivity analysis for thickness

of the first layer
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Fig. 10  Sensitivity analysis for thickness

of shield layer
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