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Mechanical/Structural Analysis and Test on the KAERI Designed Spacer Grids

for the Advanced LWR Fuel

Abstract

The spacer grid is one of the structural core components of nuclear fuel
assemblies for pressurized light water reactors. Based on the mechanical and
thermo—hydraulic design experience and scrutinizing the design features of
foreign advanced nuclear fuel and foreign patents of the spacer grid, 15 kinds of
spacer grid candidates have been conceptually derived and have been applied for
domestic and foreign patents since 1997 by KAERI. To date, KAERI has obtained US
and ROK patents for 7 kinds of spacer grid shapes among them and the other are
under review in USA, EC, China, and ROK. In this paper mechanical/structural
analysis and test results on the two leading candidates of the KAERI designed

spacer grids are discussed.
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Table 1 Natural Frequency of Fuel Rod

%g?érer M(;de Test |Analysis| 2F°](%)* | MAC
1 31.02 | 38.21 23.2 0.910
2 44.57 | 44.63 0.1 0.934

Opt. H| 3 48.65 | 53.07 9.1 0.917
4 97.95 | 81.64 -23.5 0.603
5 103.56| 121.0 16.8 0.803
1| 4458 | 3073 | -31.1 | 0.911
2 4681|3799 | 25 |0719

Doublet| 3 49.66 | 47.98 -3.4 0.927
4 - -
s 1109 | 1095 | -134 | 0.740

# 2Fo](%): (Analysis—Test)/Test * 100

Table 2 Impact Result between Test & Analysis

Al %)

Parameters Test | Analysis

Critical 402.0 | 361.8 -10.0
acceleration (m/s”)
Critical velocity (m/s) | 0.64 0.50 -21.8
Critical force (&) 9445 9008 -4.6
Duration time (msec) 9 6 N/A

x 2Fo] (%) (Analysis-Test)/Test * 100
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Contact condition
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Fuel Rod Shaker (Unit: m)

0.15 0.1 0.1
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