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To effectively simulate the dynamics of a fusion plasma, one must take into account the

widely disparate phenomena happening in both space and time. Namely, the micro-instabilities

developed in plasma turbulence can affect the overall transport and ultimately destroy confine-

ment. Hence, a component based approach is used to couple various single-scale models to-

gether in a workflow. This multiscale fusion workflow connects equilibrium, turbulence, and

transport models, allowing each model to pass its output calculations to others. While this

workflow has provided insights into the overall plasma transport with turbulence taken into

account [1, 2], it needs to get verified, validated and its uncertainties quantified before any

meaningful comparison between simulation results and experimental data can be carried out.

The VECMA toolkit [3] is utilized to study uncertainties in the workflow: it is created to guide

users through the process of verification and validation (VV), and sensitivity analysis (SA).

The validation process can be achieved through the quantitative comparison, e.g. compatibility

measure, between quantity of interest (QoI) distributions from simulations and experimental

data [4]. The verification process on the workflow can be achieved via level of refinement on

the model parameters until the QoIs display asymptotic behavior. Finally, SA of the turbulence

model, which is computationally the most expensive single-scale model in the workflow, can

lead to reduction of input parameter space and therefore help improve the efficiency on work-

flow’s uncertainty estimation. In this poster, the derived uncertainties, SA as well as the progress

on VV of the workflow, coupled together by MUSCLE3 [5] from the VECMA toolkit, will be

discussed.
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