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Abstract: In order to support the development and operation of large-scale high performance fusion
devices, such as ITER, the predictive capabilities of plasma integrated modelling must be tested and
further developed. These predictive models can then be used for applications such as experimental
scenario optimization and control-oriented modelling, although the current state of the art models are
limited by their computational time. One such example is plasma microturbulence, the dominant transport
mechanism within present high-performance tokamaks, has been successfully modeled using gyrokinetic
(GK) theory. However, the computational times of full nonlinear GK codes prohibit their use in the
aforementioned applications. Reduced formulations of these equations have resulted in quasilinear
turbulent transport models, such as QuaLiKiz and TGLF, which are orders of magnitude faster but still not
fast enough for the desired application. Recent work has applied neural network (NN) regressions to
create surrogate models trained using these reduced models, showing promising results in terms of
bridging this gap while retaining the required accuracy in integrated modelling applications. The current
QuaLiKiz NN surrogate model accepts 14 dimensionless local plasma parameters, which sufficiently
cover the input space of the underlying physics model. Multivariate sampling was used to avoid the
prohibitively large number of points required for a 14D hypercube grid scan. Since there are no explicit
distribution functions for the input plasma parameters to be used for sampling, the inputs were instead
sampled directly from JET experimental profiles and experimental uncertainties obtained via Gaussian
process regression (GPR) techniques. Due to the unordered nature of the sampled inputs and the
inherent variation in the quality of experimental profiles and their fits, data clustering algorithms were
combined to effectively filter the 14D data set. In addition, multiple independent net
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