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研究成果の概要（和文）：「バウンディング・シーケンス」と呼ばれる極めて過酷な状況下においても、緊急退避を必
要としない高いレベルの安全性を確保しうる核融合炉概念の在り方を、可動性放射性物質に対する閉じ込め障壁及び事
故影響緩和系に焦点をあてて分析した。その結果、動力炉クラスの出力をもつ核融合炉においても、冷却水全量が瞬時
喪失事象、真空容器外での大規模な冷却水主配管の破断事象等に対して、十分な安全性を担保できることを明らかにし
た。

研究成果の概要（英文）：A fusion plant concept with a high level of safety characteristics of assuring 
evacuation-free even for large scale hypothetical events called "upper bounding sequences", was 
investigated with an emphasis on confinement strategy of mobile radioactive materials and 
prevention/mitigation systems against the events. It was found that the safety of the fusion plant can be 
assured for the hypothetical events such as the total loss of coolant accidents, a large-scale 
loss-of-coolant accident outside the vacuum vessel, etc., when appropriate confinement barriers and 
mitigation systems are adopted.

研究分野： 核融合炉システム

キーワード： 核融合炉　安全性　閉じ込め障壁　冷却材喪失事故

  ５版



 

ITER
ITER

 

DT

DT
 

 

 
1) 

 
2) 

 

 
 



 

 



 

 

LOCA

1) 
LOCA 2)

 

 
< > 
[1] M.Nakamura et al., Key aspects of the safety 

study of a water-cooled fusion DEMO reactor, 
Plasma and Fusion Research, 2014, 1405139 
dx.doi.org/10.1585/pfr.9.1405139 

[2] K.Katayama et al., Influence of hydrogen 
addition to sweep gas on tritium behavior in a 
blanket module of Li2TiO3, Fusion 
Engineering and Design,  

[3] M.Nakamura et al., Safety research on fusion 
DEMO in Japan: Toward development of 
safety strategy of a water-cooled DEMO, 
Fusion Engineering and Design,  
doi:10.1016/j.fusengdes.2015.12.008 

[4] M.Nakamura et al., Thermohydraulic 
responses of a water- cooled tokamak fusion 
DEMO to loss of coolant accidents, Nuclear 
Fusion  

 doi:10.1088/0029-5515/55/12/123008 

 
 

M. Nakamura, K. Watanabe, K. Tobita, 10

,  Thermohydraulic analysis of accident 
scenarios of a water-cooled fusion DEMO 
reactor, IEEE Transactions on Plasma 
Science, ,  

K.Katayama, Y.Someya, K.Tobita, 3
Influence of hydrogen addition to sweep gas 
on tritium behavior in a blanket module of 

Li2TiO3, Fusion Engineering and Design, 

,  

 M.Nakamura, K.Tobita, Y.Someya, 4 ,  
Safety research on fusion DEMO in Japan: 
Toward development of safety strategy of a 
water-cooled DEMO, Fusion Engineering and 

Design, ,  
doi:10.1016/j.fusengdes.2015.12.008 

 M.Nakamura, K.Tobita, Y.Someya, 4 , 
Thermohydraulic responses of a water- cooled 
tokamak fusion DEMO to loss of coolant 

accidents, Nuclear Fusion, ,55 , 
2015, 123008 
doi:10.1088/0029-5515/55/12/123008 

 Y.Someya, K.Tobita, H.Utoh, 5 , 
Management scenario for reduction of 
radioactive waste on an fusion DEMO reactor, 
Fusion Science and Technology, , 68

, 2015, 423-427 
dx.doi.org/10.13182/FST15-101 



 

 

 M.Nakamura, K.Tobita, Y.Someya, 14 ,  
Key aspects of the safety study of a 
water-cooled fusion DEMO reactor, Plasma 

and Fusion Research, ,9 , 2014, 
1405139 dx.doi.org/10.1585/pfr.9.1405139 

 
 

M.Nakamura, K.Tobita, Y.Someya, 3
Study of loss-of-coolant events in a 
water-cooled tokamak DEMO, Plasma 
Conference 2014, 2014 11 18 –21

 

K.Tobita, H. Utoh, Y. Someya, 6
Fundamental strategy of DEMO concept 
development in Japan, Topical Meeting on 
Technology of Fusion Energy, , 
2014 11 10 -13 , Anaheim (USA) 

M.Nakamura, K.Ibano, K.Tobita, Y.Someya, 
2 Analysis of accident scenarios of a 

water-cooled tokamak DEMO, 25th IAEA 
Fusion Energy Conference, 2014.10.13-18, 
St. Pertersberg (Russia) 

K.Tobita, H.Utoh, N.Asakura, 5
Design study for DEMO cocept development, 
28th Symposium on Fusion Technology, 
2014.9.29 – 2014.10.3, St. Sebastian (Spain) 

10
2014 6 19 -20

 

6

10
2014 6

19 -20
 

3
30

 2013
12 3 -6

 

 
 

 
 
 

 
○  
 
○  
 
 

 
 

 
 

(1)  

TOBITA, Kenji  

 

 

 
(2)  

HATAYAMA, Akiyoshi  

 

 
 
(3)  

SOMEYA, Youji  

 

 
 

NAKAMURA, Makoto  

 

 
 

UTOH, Hiroyasu  

 

 
 

KAWAMURA, Yoshinori  

 

 
 

ASAKURA, Nobuyuki  

 

 
 

HOSHINO, Kazuo  

 

 
 
 
 


