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Performance and Welding Quality Analysis for the Zircaloy Spacer Grid Assembly of
PWR Fuel
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ABSTRACT : A spacer grid assembly, which is an interconnected array of slotted grid straps
and is welded at the intersections to form an egg crate structure, is one of the main structural
components of the nuclear fuel assembly for pressurized water reactors(PWRs). The spacer grid
assembly is structurally required to have enough buckling strength under various kinds of lateral
loads acting on the nuclear fuel assembly so as to keep the nuclear fuel assembly straight. And
also, the spacer grid assembly is hydraulically required to have less hydraulic resistance of
coolant. To meet this requirement, it is necessary to weld the welding parts carefully and
precisely. In this study, weld qualities such as, weld bead size and spatter manufactured by
various welders were compared and analyzed. And performance parameters such as impact
strength of spacer grid and hydraulic resistance of coolant were also compared and analyzed.
Comparison results show that the weld qualities could be improved by selecting the optimal
welding condition and also improving the welding technique.
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Fig. 3 Weld bead shapes of E(spot)
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Fig. 4 Weld bead shapes of LBW(spot) for
upper(Left) and lower side(Right) by W
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Fig. 5 Weld bead shapes of LBW( ot) for
upper(Left) and lower side(Right) by LTEK

Fig. 6 Weld bead shapes W{Tag-w) for
upper(Left) and lower side(Right) by LTEK
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Table 1. Comparison of weld quality

- | EE| BE
27 (mm)| A& | B A (mm?)
Ea| 1473 |ood0| 0727
vl 1531 looar| o8
| 2228 0092|2804
PT 5wl o188 loazz| o7os | LBW(spot-w)

KAERIL | E#8] 1903 |0.049| 1.754

Bmd | M

S

FOCUS EBW (spot-w)

spot | FE| 2001 |0069| 2254 | LBWlspotrw)
KAERI | F#| 1112 [0029] 0246 o
Tack | T8 1063 |ooog| o2 | LBW(Tack-w)
Table 2. Comparison of Performance
ZANE| e &
s, |5 R WHE Sy
71”‘1‘*
FOCUS| 1.126 N/A** EBW (spot welding)

P7 1,000 1.000 LBW(spot welding)

0.977 0.932 LBW(spot welding)
KAERI 1.359 0942 | LBW(7.3mm Line welding)
1.619 0.942 |LBW(13.3mm Line welding)

* Ratio of Impact Strength based on that of P7
** N/A: Not Available
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