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Out-of-Pile Hydraulic Stability Test
of China Advanced Research Reactor Standard Fuel Assembly

ZHANG Ying-chao, LIU Yan, CHEN Li-xia, KANG Ya-lun,
WANG Hui, DING Zhen-xin, WANG Ling
(China Institute of Atomic Energy, P.O. Box 275-64, Beijing 102413, China)

Abstract: The fuel assembly is the key part of a nuclear reactor. The China Advanced
Research Reactor (CARR) standard fuel assembly consists of 21 fuel plates fixed to 2
side plates. The test objective is to research the hydraulic stability of the fuel assembly
structure. Two CARR standard fuel assemblies were tested in the loop simulating
CARR thermo-hydraulic conditions. The first assembly was tested for 60 days. It is
found that the pin fixing lower comb damaged through the test, and severe damage of
the comb as well as fuel plates are caused too. The second assembly was tested for 120
days after the improvement of the design and fabrication. The test shows that the
assembly structure has good stability. At the same time, some important parameters
were measured, such as the pressure difference of the fuel assembly, fuel plate vibra-
tion, the cladding surface corrosion depth, etc.
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Fig. 1 Flow chart of loop for hydraulic stability test of CARR standard fuel assembly
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Fig. 2 Structure of testing section
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Fig. 3 Picture of CARR standard fuel assembly
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Table 1 Required and operational

thermo-hydraulic parameters
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Fig. 4 Picture of damaged lower comb
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Table 2 Required and operational parameters of water quality

o L/ [ A i/ Cl™ e g/ Fr i/ i e 5/
el p

(pSeem™ 1) (mg+ L1 (mge+ L1 (mg+ L1 (mg+ L 1)
TR SH <2.0 5.5~6.5 <5.0 <0.1 <0.1 <0.05
BFSH 1.0~2.0 5.5~6.5 <0.01 — 0.01
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Fig.5 Joint strength between fuel plate and side plate
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Fig. 6 Vibration amplitude vs. frequency of fuel plate
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Fig. 7 Cladding corrosion thickness
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Fig. 8 Pressure difference vs. averaged velocity
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