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Significance of NETL Supercomputer
for Uncertainty Quantification Study



Impact of SBEUC on Uncertainty
Quantification of Gasifier CFD Models

* The NETL Supercomputer plays a critical role in
two major dimensions for our UQ applications:

— Offers capacity computing environment where large
number of sampling simulations, each running on
many cores can be performed concurrently without
substantial delays typically encountered in shared
resource centers.

— Offers capability computing environment where high
fidelity simulations can be conducted to validate
models and post-processed locally without data
movement for data mining and visualization.



Demonstration for Capacity
Computing

 We were able to perform sampling
simulations with hundreds of samples of 2D
MFEIX runs for pyrolysis and compare MGAS
kinetics versus PCCL kinetics.

e First-of-its-kind 1,000 sample Monte Carlo
simulation of 2D reacting MFIX runs, each
using 32 cores was only possible due to
capacity computing environment available
with the NETL Supercomputer.



Demonstration for Capacity Computing
e Case: 2D Gasifier

Objective: Sensitivity Analysis to compare kinetic
models and Forward Propagation of Input
iE scusresseouer JNCEItAINtY with and without a surrogate model.
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Demonstration for Capacity Computing (cont’d)

* General Overview & Comparison of Kinetics

model
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at 100 x 1000 grid resolution MFIX simulations)



Demonstration for Capacity Computing (cont’d)

 Comparison of Kinetics model for pyrolysis:
MGAS e’ | C3M/PCCL
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Demonstration for Capacity Computing (cont’d)

* Global Sensitivity Analysis: How much each
input contribute to the observed variability in
output?
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Demonstration for Capacity Computing (cont’d)

* |Input Uncertainty Forward

P ro p a gat | O n : Non-parametric surrogate model constructed
) ) from Gaussian Process Model with 50 sampling
Comparison of results between direct simulations of MFIX
Monte Carlo (MC) simulation and Mesh Plot for Surrogats Madil for Gol #1: €O
surrogate model.

MC sample size = 1000 (i.e., 1000 0016+
MFIX simulations)

Surrogate model constructed from 50
samples generated from MFIX
simulations (sampling method quasi-
random MC)

Quantity of Interest : CO mass fraction

Uniform distribution employed for all
input parameters when performing
forward propagation.
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Demonstration for Capacity Computing (cont’d)

e Surrogate model can predict what Monte Carlo simulation
with 1000 samples can predict for input uncertainty
propagation

1

Empirical Cumulative Distribution for Qol #1: CO

Given uncertainties in the
input parameters, the
probability of CO mass
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MC performed with 1,000 sampling runs of MFIX
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