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Structural Design and Safety Analysis of Fresh Fuel Transport Cask

LI Xinnan, ZHANG Bairu

(Nuclear Equipment Division, Beijing Institute of Nuclear Engineering, China Nuclear
Power Engineering Co., Ltd., Beijing 100840, China)

ABSTRACT: The work aims to select fresh fuel transportation cask design criteria, determinate the main structure of the
cask, study the interface requirements and structural forms of the cask, complete the cask safety analysis, and ensure the
safety of fresh fuel transportation. Based on the research of fresh fuel transportation cask design criteria, combined with
regulations and user requirements, in order to ensure the safety of fresh fuel transportation under normal transportation
conditions and accident conditions during transportation, the cask was equipped with multi-cushioning structures, formed
aluminum and other parts that could absorb a lot of impact and vibration energy. The cask was designed with
flame-retardant and heat insulation structure to ensure the safety of the contents of the cask under fire accident conditions.
The appropriated loading space was designed to ensure the critical safety of the assembly, and the flexible structure was
set to ensure the acceleration of the contents of the cask under routine transportation conditions. The study on fresh fuel
transport cask structure was finished. The structural design rationality of the cask was indicated by analyzing cask
mechanics, thermal engineering, criticality, and shielding. The transport fresh fuel is maintained subcritical. The cask
design criteria is met.

KEY WORDS: CNFC-FN; fresh fuel; transport cask; radioactive material
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Fig.1 Schematic diagram of fresh fuel
assembly and upper joint
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Fig.2 Schematic diagram of burnable poison
assembly and upper joint

J B AER AR RS R TR, A8 BRI
KB, MU IR RE K P IT 5 b4k
PR TC B LA 52 IR SRR

XEHTBORHE AT I Ao B it oA, TR A R R
1 F7R o SRR RN RN, ROV RO . 7K T
BT, YRR S 45 mm B, BB RN 2
B kgeto SN 0.905 5+0.000 5, MRIGFURAS . HIk, N
PRUEIG A2 4y, A TR AR A eI, Ry A B AL
(B, KR O R L A AL ) B 5 A >45 mm

F1 KEIATENEERHHTEER

Tab.1 Calculation result of K.4+c under water
immersion condition
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Fig.3 CNFC-FN fresh fuel transport cask
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Fig.4 Basket structure of fresh fuel transport cask
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Fig.5 Layout scheme of casks in container
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Fig.6 Schematic diagram of basket
loading arrangement
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Fig.7 Schematic diagram of foam
aluminum material
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Fig.8 Schematic diagram of cask lid
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Fig.9 Deformation of cask in top-down 1.2 m free drop
test under normal conditions of transport
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Fig.10 Deformation of cask with single-deck

structure in top-down 1.2 m free drop test
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Fig.11 Schematic diagram of buffer
structure of cask shell
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Fig.13 Schematic diagram of top rubber pad and
bottom board of lid with bolted joint
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Fig.14 Distribution of bolts stress and plastic strain
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