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The Wide-Pedestal QH-mode (WPQH) is a naturally occurring ELM-free regime compatible
with low torque [1–3], which is essential for its extrapolation to future fusion devices. Yet,
advancing these operational regimes closer to reactor-relevant conditions requires a detailed
understanding of the underlying physics. Particularly, high level of impurity in this regime is
often observed [4], thus, highlighting the need to clarify the mechanisms regulating impurity
content as well as the impurity effects on the WPQH-mode.

Here, we present full-extended linear MHD simulations of a WPQH-mode DIII-D plasma
with the full extended-MHD NIMROD code [5, 6] to address the role of ion multispecies colli-
sionality on WPQH-modes. The physics model includes two-fluid (2F), Finite Larmor Radius
(FLR) effects and full-Braginskii collisionality with impurity effects and anisotropic closures.
We observe that the 2F/FLR effects destabilize electron-directed peeling-ballooning modes
(PB) in the pedestal. Adding carbon (C) to the deuterium plasma increases the electron col-
lisionality (and thereby the plasma resistivity), which has a stabilizing effect on the modes.
When replacing C with tungsten (W), the multispecies collisional effects increase the resistiv-
ity further, as well as the stabilization effect. The resistivity impact on the modes stability is
reversed when 2F/FLR effects are ignored, consistent with other works [7, 8], showing the cru-
cial role of multispecies collisional effects and 2F/FLR to address the stability of plasmas with
significant impurity content. The nonlinear simulations will be discussed. These include relax-
ation sources that constrain profiles in the region where most measurements are taken, while
outside this region they evolve according to the physics model. Work supported by US DOE
under grants DE-SC0024592, DE-FC02-04ER54698 and DE-AC02-09CH11466.
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