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Profiles of Electron Cyclotron Losses
Equilibrium in Tokamak Reactors
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CYNEQ CODE
Electron Cyclotron radiation transport in Non-EQuilibrium hot plasmas
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Spatial profile of EC power Iosses — distribution of losses over magnetic surfaces (ms)
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CONCLUSIONS

The EC power loss density P..(p) predicted by CYNEQ has been benchmarked versus

predictions of other modern codes (RAYTEC, EXACTEC, and CYTRAN) for the same

plasma parameters and different approximations of magnetic field inhomogeneity.

*For the parameters expected in the ITER steady state scenario, the difference
between the profiles of the local EC power loss, P..(p), calculated by CYNEQ in 1D
and 2D approximations of magnetic field appears to be less than a few percent in
central plasma.

*The RAYTEC code takes into account the 2D inhomogeneity of the magnetic field
and uses an EC transport model that differs from the model employed in the
CYNEQ code and does not take into account the Shafranov shift A. For high
elongations of k.. = 1.7-2.0 and moderate aspect ratios of A ~ 3, expected for
ITER and DEMO, both the maximum value of the local power loss density P..(p) in
the central region of the plasma column and the volume integrated power losses
coincide to within 15% with CYNEQ predictions
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SIMILARITY OF POWER LOSS PROFILES
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The effects of plasma
| |equilibrium (e.g., Shafranov
1 | shift), as shown in
1 |[P.V. Minashin, A.B.
| | Kukushkin, Proc. 39th EPS
(2012)] for the CYNEQ code,
| lhave a small impact upon

| |above similarity.
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Modified EXACTEC code still underestimates P..(p) profile near the center of the
plasma column with a noncircular cross section. For the DEMO steady state
scenario, the difference between EXACTEC and CYNEQ-B(0OD) ~ 40% in the central
region, while for CYNEQ-B(1D), the difference decreases to ~20%

Benchmarking versus the CYTRAN code was carried out for the plasma parameters
expected in the ITER steady state, obtained from self-consistent 1.5D transport
simulations. For a small Shafranov shift agreement between the CYNEQ-B(1D) and
CYTRAN predictions is within 10%, whereas for a large Shafranov shift, the
difference between them increases to ~30%

CYNEQ-B(1D) code is the most appropriate code for self-consistent 1.5D transport
simulations of plasma evolution in tokamak-reactors, because it provides high
accuracy and an increased computational speed.
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