VAT LREFHEADSEDX G

Future Subject for Its Application to Plant System Safety Analysis
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For application of the FAC code to system safety analysis, a 1D FAC code was developed by applying 1D mass
transfer coefficients and geometry factors, which could prepare for not only the probability of serious wall

thinning occurrence but also a hazard scale for pipe rupture could be analyzed.

FAC risk was defined as the

mathematical product of the possibility of wall thinning occurrence and its hazard scale. The local maximum

thinning rate could be predicted with accuracy within a factor of 2 with the 1D FAC code.

By applying

probabilistic evaluation of FAC risk through entire plant based on 1D FAC code, propagation of elemental
anomalies to reactor core damage can be analyzed to evaluate safety margin of each plant under miscellaneous

anomaly conditions.

Keywords: flow-accelerated corrosion, wall thinning, mass transfer coefficient, geometrical factor, risk, computer

program, system safety analysis
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Figure. 1 Major subjects related to materials in cooling systems of nuclear power plants
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Table 1 Mechanisms and evaluation procedures for major material degradation processes [2,3]
Phenomena | Major Patterns of Mechanisms for Key Prediction
materials degradation |generation and propagation factors models and codes
Pipe wall carbon steel  [local corrosion|flow accelerated corrosion flow parameters DRAWS3-FAC [2]
thinning wall thinning | [Parabolic law]  [Linear law] material properties | BRT-CICERO [3]
. Wwith oxide without oxide | corrosive conditions
-’9: film - film (FAC)
[Possibility of overlapping: Tow| '§ §
5 £
S 8
fime fime
Stress stainless steel |cracks generation: incubation time residual stress JSME guideline*!
corrosion Ni based alloy (probabilistic) Ford’s formula*!
cracking propagation: overlapping effects | material properties
of stress and corrosion corrosive conditions
permissible
£ | _deptha
() 3
he) crack growth:
Possibility of overTapping: high S i i
| Y pping: high g [feubation  /jitetime
B
0 operation time t
Corrosion stainless steel [cracks overlapping effects of cyclic stress S-N curves*?
fatigue Ni based alloy fatigue and corrosion material properties
corrosive conditions

*1 Stress intensity factor due to residual stress and corrosive condition affected irradiation should be determined.30-33

*2 Flow-induced vibration and stress should be determined.3*
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Figure 2 Loss of function related to reactor safety due to degradation of components and piping (Direct and indirect influences)
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Figure 3 Propagation of elemental events to reactor damage events
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Figure 5 Schematic diagram of PWR secondary cooling system
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Figure 4 Probability distributions of thinning rate, margin in thickness and rupture time
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Figure 6 Cumulative probability for pipe rupture due to FAC
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