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Benchmark Evaluation of Structural Reliability Evaluation Codes for FBR
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This paper describes a procedure of structural reliability evaluation of passive components of fast breeder
reactors for a failure due to fatigue-creep interaction damage, and also reports results of benchmark evaluation
conducted by using two independently developed codes. The structural integrity of a reactor vessel was
evaluated deterministically and probabilistically. The results estimated by two codes agree well for both of
deterministic and probabilistic evaluations, which shows that these codes are programmed properly according

to the evaluation procedure.
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Table 2 Evaluation results

Table 1 Input data
Parameter PD Value
Mean 150
Number of cycles LN
SD 0.388
Axial stress due to Mean 8.9
Normal
inner pressure, MPa cov 0.130
Axial stress due to Mean 15.8
Normal
dead weight, MPa cov 0.022
Thermal stress for Mean 239.3
Normal
fatigue, MPa cov 0.065
Thermal stress for Mean 128.5
Normal
creep, MPa cov 0.051
secondary  bending Mean 1711
Normal
stress, MPa (6{0)Y] 0.065
Median | 6.34E-5[5]
Crineq. (2) LN
SD 0.421
mrin eq. (2) Const. - 1.3742
Median | 7.41E-3[5]
Ccineq. (2) LN
SD 0.421
mcin eq. (2) Const. - 0.88
Fatigue life normalized Median | 1
by fatigue failure eq. in LN
JSME code [6] SD | 144
Creep rupture time Median | 1
normalized by rupture LN
eq. in JSME code [6] SD | 0645

PD: Probability distribution, LN: Lognormal, COV: Coefficient of

variation, SD: Standard deviation

Failure time Failure
[year] probability*
MSS-REAL (A) 13634.8 5.7E-2
GENPRO/PEPPER (B) 13567.6 6.2E-2
(A)<B)I(A) [%] 05 -8.8
* 100 times larger damages and crack propagation rates were
assumed.
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