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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). A primary design requirement is that the fuel rod integrity be maintained
by the spacer grid assembly during the operation of the reactor. In this study, we suggested a new spacer grid
assembly having a fuel rod support, which is capable of sliding when the fuel rod vibrates due to flow-induced
vibrations in the reactor. By adjusting the relative displacement between the fuel rod and its support, the proposed
design will help in reducing fuel rod fretting damage.
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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

x-symm. Condition

Displacement BC

X
y-symm. Condition

'mm. condition

/'

Z-dir constraint on line

X-symm. condition

Fig. 6 Finite element model and boundary condition
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Table 2 Maximum spring force and elastic constant

Thickness of fuel slot width Maximum Elastic
rod support spring force constant
(mm) (mm) N) (N/mm)
0.457 0.6 886.8 21946
0.6 596.7 14083
0.35 1.356 464.7 9533
2.028 417.0 8027
—&— 0.457¥/0.6 mm slot width
1000 —e— 0.35t/0.6 mm slot width
—0— 0.35t/1.356 mm slot width
1 —A—0.35t/2.038 mm slot width S A4
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