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Motivation

COMPASS-Upgrade is a medium size tokamak which will be build in Prague and replace COMPASS tokamak. The tokamak is desighed to operate ITER
and DEMO relevant scenarios, crucial for future reactors. The tokamak is expected to operate plasma scenarios with magnetic field up to 5T and
electron density up to 102'm=3 . The main plasma heating will be produced by Neutral Beam Injection (NBI) system with injection energy of 80keV .

To have a look on NBI heating performance NUBEAM NTCC simulations were performed for various plasma scenarios.
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Left: total losses calculated with EBdyna and NUBEAM for 2

Elongat|on K=1.8 scenarios 3210 (2.5T) and 24300 (4.3T) with and without TFR.
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Figure: COMPASS-UPGRADE side view (Panek 2017, Vondracek 2021) ° 02 04 06 08 1 Yo a2 04 06 05 1 (Jaulmes 2021, Pankin 2004)
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Plasma discharge scenario modeling NUBEAM simulations results
Based on the results of Alcator C-mod (Hubbard 2017), we anticipate to be able to access essentially 707 oo 15 3210 |
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3210 2.5 0.8 3.5 1.2 1..1 2 0.4 e NUBEAM simplified model for ripple induced losses can deliver an acceptable precision when it is
33200 2.5 0.8 3 0.75 1.1 2 0.13 properly adjusted
43200 2.5 0.8 3.5 1.9 0.8 2 1.8 « NBI system show good performance with total losses less than 25%, when R.>40 cm
e Orbit losses are the main source of losses. Charge exchange and shine through losses are
22000 =t L2 i = = : L2l becoming important only when <n_> < 10%° m~
54300 4.3 L2 4 ! L9 > 013  Torque deposition in H-mode scenarios is still significant at counter-current injection despite high
44300 4.3 1.2 4.2 2.5 0.8 3 1.46 S B 2 J PItE e
power losses. This result show balanced injection feasibility
5400 5 16 36 204 20 A 0.28  Simulations for I-mode scenario with high magnetic field (#35400) show relatively small power
35400 5 1.6 35 1.1 31 4 0.05 losses even with counter current injection.
45400 5 1.6 3.5 3 1.4 4 2.1  For EDA H-mode injection Rt=40cm is the most efficient for NBI plasma core heating
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