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(w,);=—pln (U;) (5)
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2.2.1 3% 318 % (terminal solid solubility, TSS)

TSSt Folz 2EoA F49 n&AAZ} 234531 F43880 28 F+ d= &
oMol 4 JFoz AHogdu. YFAA FA3Eo AHEHE 3 oF E(terminal
solid solubility for hydride precipitation, TSSP)= A (6)o & A =i, 7}EA £4
slEo] &35+ FdlsE(terminal solid solubility for hydride dissolving, TSSD)+
A(NE AArrd

(C,)gssp = 4.11 X 10* Bap(— 28000 /RT) (©)

RE 71 A34(8.314 J/mol), T+ A& Ee|t}

2.2.2 93] 2 A (fracuture toughness), K.
33 AAAE He7b 35ppm ol 4Y W 2xuie] 42 Hoxo, @)= T
dg. & dFoA e dEATFZ Z2HsA

K, =26.3+0.022T (8)
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2Ac = 22 DHCV(T,)- At (10)

=

ar=bl
N
2Ace &g #¥9A4 %%, DHCVE DHCAASZo|t, DHCVE ZAHfluence)2]

g 3FS wx| gl —&Eoﬂ g JEE7t 84 327 i 2xute] g2 dadtEy
g AD~1HE B $ Yt.?

4084 250200
Iong OSI—T ? [95%%7-“] (1D

ol
bl log,oV——O9’7—@ (H] (12)

log,, V = 261—% 10;“200 (95%7%8A] (13)
& 1770
log,, V = -3. 75—T (B3] (14)
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2.3 T 7| =(failure criteria)
2.3.1 YA+ < Zo|(critical crack length, CCL)
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2.3.2 94 714 = (Failure Assessment Diagram, FAD)
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K —[HLZ’} Jo3+0.7Exp(-06L,%)] (17)

rFAC —
L=o. o, K=K/ K (18)
ESTE _—
Jome= [ K, *= [1 + —2—} {0.3+0.7exp (—0.6L,5)}* (19)
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Part-Through W all Through Wall
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Generation of the Prob.
Variables(alc, alt, Kc... )

Deterministic Data

— DFM Cal' (K, J P,
l N=N+1 | e P —

Failure Prob. No
Yes P,=N, /N
N >Ny 1 ! Toi! I Crack Growth 2 (c) ]—
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Yes //a‘%l\

Fig. 1 Flow Chart of the Probabilistic Failure Assessment Program in CANDU Pressure Tubes

Table 1 Input Information for Developing the Probabilistic Failure Assessment Program
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Fig. 2 Main Windows of the Developed Fig. 3 Sub-Windows for Output and Save
Program
Table. 2 Details of Probabilistic Variables

Prob. Variables PDF type Mean DD Min. Max.
Aspect Ratio(a/c) Exponential 0.12 = 0.1 1.0
Depth Ratio(a/t) Log-Normal 0.10 0.08 0.01 05
Fract. Toughness(Kc) Log-Normal 67.0 12.0 20.0 120.0
Initial Hydrogen Density (ppm) Normal 8.30 2.65 5.0 155
Flow Stress(MPa) Normal 1063.3 554 600.0 1400.0
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Fig. 4 Comparison of Failure Probability Fig. 5 Comparison of Failure Probability
as Total Calculation Number Change as FAD Criteria for Material Behavior
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