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1. Background

Development of plasma operation scenario by integrated modelling simulation is
necessary for evaluation of steadily sustainable operating points and required

component specifications in DEMO design activities.

Plasma scenario studies for JA DEMO by integrated modeling simulation
» Flux consumption reduction during ramp-up by EC [wakatsuki NF(2017)016015]

- Fusion power control by pellet injection [Tokunaga FED(2017)620]

- Steady-state operation scenario [sakamoto FEC(2018)FIP/3-2]

- External heating power required for L—H transition [sugiyama FED(2023)113369]

» Pulsed operation scenario [Sugiyama NF(2024)076014]

To ensure that plasma performance required for the achievement of DEMO
goals will be obtained, plasma scenario should be developed based on analyses
within a wide range of assumptions, considering the modelling uncertainties.

3. JA DEMO [robita FED18, Sakamoto FEC18]

Steady-state tokamak DEMO concept, targeting:
- steady, stable electric power generation in plant scale

- reasonable availability using remote maintenance scheme

- overall trititum breeding to fulfil self-sufficiency of fuels
- 2-hour pulsed operation is also possible.
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Plasma performance in JA DEMO steady-state operation has been evaluated
using integrated modelling code GOTRESS+.

- Comparison with the result of systems analysis
— Higher P, By & Hy, are required for Pg,s ~ 1.5 GW & f, > 1 w/ P, ~ 280 MW.

- Dependence of performance on selection of turbulent thermal transport model
— BgB, CDBM & Coppi-Tang models predict similar values of main parameters.
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- Dependence of performance on H&CD condition
— Optimum balance between Pyg, & P exists (Pyg / Pec ~ 75/ 40 MW).
— Py & Ty, Increase with increasing pg for ITB sustainment.

- Dependence of performance on electron density profile
— P & fy, increase, and H,, decreases with increasing density peaking factor.

4. Analysis model and assumptions
GOTRESS+ [Honda NF(2021)116029] NBI condition

* ACCOME [7ani JCP(1992)332] Exg = 1.5 MeV, R
Equilibrium and bootstrap current

tan

=8.5m, 6, = 3.5, 4, 8°

EC wave injection condition

« OFMC [Tani JPSJ(1981)1726] fzc = 190 GHz, 6,., = 30°, epol = Q°

NBCD and NBH profiles

- EC-Hamamatsu [Hamamatsu FED(2001)53]
ECCD and ECH profiles

+ GOTRESS [Honda POP(2019)102307]
T, & T, profiles, prescribing density profiles
« CDBM|Fukuyama PPCF(1995)611],
Bohm-gyroBohm (BgB) [Erba NF(1998)1013]
Coppi-Tang (CT) [ardin NF93] are compared.
Noed/Now=0.89. Tg peq=Ti neg=3 keV are assumed.
- e,D, T & Ar are considered.
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5. Comparison of main parameters with systems analysis and thermal transport model dependence
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