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Analysis of fuel failure on beam transient of accelerator-driven system 

Abstract 
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ADS core model and failure evaluation method 

ADS core model and analysis condition 

Failure evaluation method 
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Figure 1: ADS core model employed in the study 

Table 1: Main parameters of the ADS model in the analysis 

Thermal power 800 MWt 

keff 0.95 

Core height/diameter 1.00/2.50 m 

Target height/diameter 1.50/0.50 m 

Fuel (MA+Pu)N + ZrN 

Coolant and target LBE 

Coolant temperature (in/out) 603/703 K 

Coolant velocity 2.0 m/s 

Beam energy 1.5 GeV 

Table 2: Parameters related to CDF analysis 

Cladding material T91 steel 

Upper plenum length 1.2 m 

Lower plenum length 0.5 m 

Safety factor R 10 

Burn-up condition End of cycle 

FP gas release rate 100% 

Cladding failure analysis on transient 

Analysis event 
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Figure 2: Conceptual diagram of beam variation 

 (a) Diameter expansion (b) Flattening (c) Hollowing (d) Incident position change 

Analysis result and discussions 
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Figure 3: Time variation of cladding temperature in 20 cm diameter beam moved 15 cm 

Figure 4: Time variation of cladding CDF in 20 cm diameter beam moved 15 cm 

Figure 5: Cladding damaged region in 20 cm diameter beam moved 15 cm 
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Cladding failure analysis on accident 

Analysis event 

Analysis result and discussion 

Beam over power (BOP) 
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Unprotected loss of flow (ULOF) 
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Figure 6: Axial distributions of cladding temperatures after beam over power 

Figure 7: Axial distributions of cladding CDF after 1 000 s from beam over power 

Figure 8: CDF variations of highest temperature node on beam over power 

 a) 10 s order b) 100 s order 
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Figure 9: Time variations of cladding temperatures on 5 s pump coast-down with initial design core 

Figure 10: Time variations of cladding CDF on 5 s pump coast-down with initial design core 

Figure 11: CDF variations of highest temperature node on unprotected loss of flow 
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Figure 12: CDF variations of different beam shutdown time on 5 s pump coast-down 

Conclusion 
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