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The Option Study of Air Shipment of DUPIC Fuel Elements to Canada
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Abstract

KAERI developed a DUPIC nuclear fuel with the refabrication of spent PWR fuel
discharged from domestic nuclear power plant by a dry process at M6 hot-cell in IMEF. To
verify the performance of DUPIC nuclear fuel, irradiation test at operating conditions of
commercially operating power plant is essential. Since the HANARO research reactor of
KAERI does not have fuel test loop(FTL) for irradiating nuclear fuel under high temperature
and high pressure conditions, DUPIC fuel cannot be irradiated in the FTL of HANARO until
about 2008. In the 13-th PRM among Korea, Canada, USA and IAEA, AECL proposed that
KAERI fabricated DUPIC fuel can be irradiated in the FTL of the NRU research reactor
without charge of neutrons. The transportation quantity of DUPIC fuel to Canada is 10
elements(about 6 kg). This transportation package is classified as the 7-th class according to
"recommendation on the transport of dangerous goods” made by the United Nations. Air
shipment was investigated as a promising option because it is generally understood that air
shipment is more appropriate than ship shipment for transportation of small quantity of
nuclear materials from the perspectives of cost and transportation period. In case of air
shipment, the IATA regulations have been more intensified since the July of 2001. To make
matters worse, it becomes more difficult to get the ratification of corresponding authorities due



to 9.11 terror. It was found that at present there is no proper air transportation cask for
DUPIC fuel. So, air transportation is considered to be impossible. An alternative of using the
exemption limit of fissile material was reviewed. Its results showed that in case of going via
USA territory, approvals from US DOT should be needed. The approvals include shipping and
cask approvals on technical cask testing. Furthermore, since passes through territories of
Japan and Russia have to be done in case of using a regular air cargo from Korea to Canada,
approvals from Russia and Japan authorities are considered to be required. So, the alternative
of using the exemption limit of fissile material is considered to be undesirable too.
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