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The ITER revised schedule entails a staged approach strategy allowing a progressive 

transition from first plasma to nuclear operation. The ITER research plan (IRP) has been 

revised accordingly. Heating and Current Drive (H&CD) scenarios have been identified for 

the four stages of the new IRP with the aim of achieving essential milestones with a dedicated 

physics program associated with each phase. The review of these scenarios is presented here 

with an emphasis on the H&CD performance and H-mode access capabilities, given the 

present functionalities and requirements of the Electron Cyclotron (EC), Ion Cyclotron (IC) 

and Neutral Beam Injection (NBI) systems. 
 

The 4-stage approach consists of 1) the first plasma in Hydrogen (H) with only 6.7 MW of 

EC power; 2) the Pre-Fusion Power Operation 1 (PFPO-1) including 20 MW of EC and a 

proposed 10 MW of IC power in H and Helium (He) plasmas; 3) the Pre-Fusion Power 

Operation 2 (PFPO-2) including the baseline auxiliary heating capabilities, i.e. 20 MW of 

EC, 20 MW of IC and 33 MW of NBI power, in H and He plasmas; 4) the Fusion Power 

Operation (FPO-1) inheriting the same H&CD capabilities for D and DT plasmas. 
 

The main set of scenarios for each phase relies on specific constraints and targets: the EC and 

IC operations are restricted to limited magnetic field ranges; NBI can only be operated above 

a minimum density or with reduced power to limit shinethrough losses; fuelling for He 

plasmas can only be performed with gas injection and this can limit the achievable density in 

ITER scenarios, additional fuelling with H pellets is possible but  this increases the dilution 

of He by H that affects the plasma confinement properties. The strategy is to progressively 

increase magnetic field and plasma current while ensuring q95 > 3 to mitigate the risks of 

disruptions. Scenarios at 1.8T are being addressed to assess the H-mode access for the 

PFPO-1 phase with reduced auxiliary heating. Advanced steady-state scenarios are also 

investigated and discussed. In this paper, detailed modelling of the scenarios occurring in the 

IRP is presented.  The simulations are carried out with the 0.5D transport code METIS [1] 

and dedicated H&CD components [2,3] within the IMAS environment [4]. 
 

[1] J.F. Artaud et al 2010 Nucl. Fus. 50  

[2] P. Lamalle, PhD thesis 1994  

[3] D Van Eester & R Koch 1998 PPCF 40  

[4] S.D. Pinches, EPS contrib., this conf. 

44th EPS Conference on Plasma Physics P5.153


