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Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: Considering the irradiation test index and fuel test safety, the operation requirements
of high flux engineering test reactor (HFETR), the pressure difference fluctuation in the test section
and other factors, in this paper, based on HFETR, the design and analysis of the fast reactor fuel
slug irradiation test plan were carried out, and the key parameters such as the thickness of the lead-
bismuth alloy layer, the structure of the cooling water channel, the structure of the thimble plug, and
the flow rate of the cooling water were determined, and a high linear power density irradiation test
plan with the maximum temperature of the hot rod cladding at (490+60)°C was obtained. The results
show that when the maximum linear power density of the hot rod is 68~85 kW/m, the temperature
of the cladding and the fuel core meets the requirements of the irradiation test and has a margin; In
the range of 200~300 kPa core pressure difference, the calculated CFX value of the flow in the test
section under the same pressure difference is about 9%~11% smaller than the test value; The flow
share of the narrow channel outside the test section is 7.3%, which is significantly lower than the
flow area share of the channel, meeting the cooling requirements of fuel slugs when the linear power
density is 85 kW/m. The irradiation test plan proposed in this paper can provide a reference for the
high linear power density irradiation test of fast reactor fuel rods.
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Fig. 1 Schematic Diagram of Irradiation Test Piece
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Tab. 1 Calculation Results of Temperature Distribution of Irradiation Test Piece (Including Fuel Section)
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