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Oxidation Behaviors of Zirconium Cladding Tubes
at LOCA Temperatures
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Abstract

Loss-of-coolant accident, which is a design-based accident in nuclear power plant, could be
occurred suddenly during the normal operation. The oxide layer and the hydride formed in the fuel cladding
during the normal operation would affect the oxidation reaction at LOCA temperatures. In this study, the
effects of pre-oxide (about 6 um) and pre-hydride (about 300 ppm) on high-temperature oxidation were
investigated at 900~1200°C for commercial Zircaloy-4(Zr-1.35Sn-0.2Fe-0.1Cr) and A-Cladding (Zr-
1.0Nb-1.0Sn-0.1Fe). The oxidation resistances of pre-oxided specimens were improved for both
claddings, but those of pre-hydrided specimens got worse. And, the oxidation resistance of A-Cladding

was superior to that of Zircaloy-4 in all test conditions.
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Fig. 1 Oxidation behaviors of fresh cladding tubes; (a) Zircaloy-4, (b) A-Cladding
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Fig. 2 Oxidation behaviors of pre-oxided cladding tubes;

(a) Zircaloy-4, (b) A-Cladding
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Fig. 3 Oxidation behaviors of pre-oxided cladding tubes;

(a) 900°C, (b) 1000°C, (c) 1100°C, (d) 1200°C
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Fig. 3 (continued)
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Fig. 4 Oxidation behaviors of pre-hydrided cladding tubes;
(a) zZircaloy-4, (b) A-Cladding
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Fig. 5 Oxidation behaviors of pre-hydrided cladding tubes;
(a) 900°C, (b) 1000°C, (c) 1100°C, (d) 1200°C
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Fig. 5 (continued)
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