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Abstract: A spacer grid assembly is one of the most important structural components of the nuclear fuel
assembly of a pressurized water reactor (PWR), and it affects the performance of the fuel assembly. The
primary design requirement is that the mechanical integrity of the fuel rod should be maintained by the spacer
grid assembly during the operation of the reactor. It was known that fretting damage to the fuel rod can be
reduced by adjusting the relative moving displacement between the fuel rod and its support. In this study, we
used the finite element method to evaluate the characteristics of a sliding support designed to reduce fretting
damage of fuel rods.
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Fig. 4 Spacer grid assembly with fixed fuel rod
supports
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Table 1 Geometric data

Fuel rod cladding Fuel rod support
Outer diameter (mm) 16.0 8.825
Thickness (mm) 1.08 0.35
0.457
Slot length (mm) - 33.28

Y% of Slot width

Slot length

Fig. 7 Finite element model of fuel rod support
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Fig. 8 Overlapped force-deflection curves
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Table 2 Maximum spring force and elastic constant

el o pper | St A B
(mm) (N) (N/mm)
0.457 0.6 886.8 21,946

0.6 596.7 14,083
1.356 464.7 9,533
0.35 2.0 296.0 5,630
3.0 240.0 4,884
4.0 186.6 4272
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