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We Need a Framework for: Prediction I Stochastic Reduced Order:Mot {SRUM)

" Nuclear safety is governed by the performance of 304L welds We choose to represent the uncertain input with a discrete

" Observe geometric/material variability in laser welds random variable © . The SROM is defined by the collection (ékaﬁk)

" Need to determine impact of variability on performance k=1, ..., mthat minimizes an objective function of the form:
max 1max asrms( ) — fus(r)| + max max B|F,(x) — Fy(z)| + (o maéx\ c(s,t) — ¢(s,t)]

" Capture tail of cumulative distribution function (CDF) 1<r<r1<s<d z  1<s<d 5
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We needa framework that is ;‘IS(%leIe and exten5|ble @ rriarits atittitilative disttiBliEaE correlation
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A response surface is constructed using a series of hyper-planes

- described with a ﬁrst—order Taylor approximate:
FE model of surface of  sampling failure CDF of

component  failure metric metric failure metric I 7 (u; O) Z 1(® ely) [7x(u) + Vag(u) - (O — 67)]

Calibration of Stochastic Param 1S
Model calibrated to the 40 avallable experlments using DAKOTA Mcs on SRUM haSEd SUI‘I’OQ deJ L]ll 11 .JI'
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H S, For a linear response surface, 10-sample SROM = 40 calculations

bration Data (40 sets) Summary of Findings

R| =% " We cannot afford “brute force” Monte Carlo Simulation (MCS)
At * Developed framework for constructing and applying SROMs
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Translation Model (5,000 sets) | SROM-based surrogate is superior to “brute force” MCS
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