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A Review of SiC,/SiC Composite to Improve Accident-Tolerance of Light
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ABSTRACT: SiC fiber-reinforced SiC matrix composite is a promising accident-tolerant fuel cladding material to
improve the safety of light water nuclear reactors. Compared to the current zirconium alloy fuel cladding as well as
metallic accident-tolerant fuel cladding, SiC composite fuel cladding has exceptional accident-tolerance such as
excellent structural integrity and extremely low corrosion rate during severe accident of light water nuclear reactors,
which reduces reactor core temperature and delays core degradation processes. In this paper, we introduce the
concept, technical issues, and properties of SiC composite accident-tolerant fuel cladding during operation and

accident scenarios of light water nuclear reactors.
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Fig. 1. Cumulative energy due to decay heat and Zr-based clad-
ding oxidation heat [8]
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Fig. 3. Neutron irradiation-induced swelling of C/C and nuclear-
grade SiCy/SiC [21]
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Table 1. Nuclear-grade SiC fibers [25,26]

Ni-Nicalon Type S Tyranno SA3
Manufacturer Nippon Carbon Ube Industries
(Japan) (Japan)
Production Polymer+Electron Pol -+ Sinteri
method Irradiation olymerrointering
Isiti
Compolsition | g ; 4 31 C+020 | 685i+32C+06Al
(wt%)
Density (g/cm?) 3.05 3.02
Tensile strength
2.5 2.8
(GPa)
Grain size (um) 50~100 ~200
Average diameter 12 7510
(um)
Fiber per tow 500 800/1600
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Fig. 7. Cross section of triplex SiC composite cladding (CVD SiC-
SiC/SiC-CVD SiC) after neutron irradiation [51]
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Fig. 18. Cracking during quenching from 1200°C to room tem-
perature water
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Fig. 19. Tensile stress-strain mechanical behavior of as-fabri-
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