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Design Status and Regulation Recommendations of Tritium Transport
Packages Used in Fusion Devices

PAN Yuting, CAO Fangfang, LI Chenglin, LIU Nian"

(Nuclear and Radiation Safety Center, MEE, Beijing 102401, China)

ABSTRACT: The work aims to understand the current design and application status of tritium transport packages both
domestically and internationally and propose recommendations based on the experiences of foreign countries to facilitate
the independent development of domestic transport packages and regulations. A survey and analysis of the design and
application status of tritium transport packages used in fusion devices at home and abroad were conducted, highlighting
key design concerns. It was recognized that the safest method for transporting tritium was in the form of metal tritium.
Tritium transport packages for fusion devices were all designed as Type B(U) packages, with a loading capacity typically
in the range of tens of grams of tritium. To mitigate the risks of tritium leakage and migration, multi-containment systems
were incorporated into the design of these packages. Furthermore, considerations must be made for the decay of tritium,
the production of helium-3 (*He), and the decay heat, which could lead to increased pressure and temperature. Therefore,
it is recommended to pay attention to the research and development of tritium transport packages for fusion devices, along
with the formulation of corresponding technical standards and regulatory guidelines based on international design
experiences.
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Fig.1 Conceptual diagram of tritium transport
package designed by KAERI

IZA A EAA (MEAR ). MAS (5
TR ). A (TN MoMudk 4 438
TR, SR 120 kg

1) ERA EEER ). ERMIIEHNAFIR,
Al LL4 @AM IR B TR 70 g ik, IFB/ADRELE 54BN
HEPURIEAS =) *He FRAERIE K, F52: 5 AR
o 18 A AE At U BHEA TS0 8, 25 ANk 1
FR o



a5k 21

WELE, A BRSBTS f A A BT BUR 2T B A I <11 -

1 MRESEIFFAENEHEFASER
Tab.1 Pressure rising in main package
caused by tritium decay

FEAEIITEIAE fR/mol  2U/mol FZEHHAE (ABYmL J£/)/MPa

0 23.33 0.00 0.00
1 22.05 1.28 1.50
2 20.85 2.49 2.91
3 19.70 3.63 12.3 2 646.4 4.25
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Fig.2 Conceptual diagram of tritium transport
package designed by JAERI
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Tab.2 Materials and specifications of tritium transport
package designed by JAERI
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Fig.3 Schematic diagram of transportation of
tritium containing heavy water
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Fig.4 Conceptual diagram of main
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