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 At the nominal toroidal magnetic field (5.3 T at 6.2 m) in ITER the ferromagnetic 

inserts (FI) reduce the maximum value of the toroidal field (TF) ripple on the plasma 

boundary from 1.16% (without FI) to 0.34% (in the regular sectors of the vacuum vessel). At 

a half of the nominal field (2.65 T at 6.2 m) the FI overcompensate the “vacuum” TF ripple 

and the TF ripple becomes negative with the maximum value -0.54%. At a third of the 

nominal field (1.8 T at 6.2 m) the TF ripple overcompensation becomes even higher and the 

maximum value of the TF ripple increases to -1.28%. 

 Initial ITER scientific exploitation considers H-mode operation in He plasmas at 

5MA/1.8T with 20 MW of ECH to allow early H-mode exploration and development of 

control schemes. These plasmas will have a maximum TF ripple of -1.28% at the plasma 

boundary which could have a significant detrimental effect on their energy confinement. 

Therefore, we have performed a study of such plasma scenario with increased outboard 

plasma-wall gap (for reduction of the TF ripple) using the DINA code. The scenario 

simulations were performed with feedback and feedforward control of the plasma current, 

position and shape, taking into account the ITER W divertor and Be first wall and using in-

vessel coils for stabilization of plasma vertical displacements. The study performed with fixed 

values of the plasma vertical size and the separatrix inner midplane radius, has shown that the 

minimum target value for the separatrix outer midplane radius (Rsep
min

) which can be reached 

without loss of the plasma vertical stability is Rsep
min

 = 7.8 m; this should be compared with 

the nominal separatrix outer midplane radius of Rsep
ref

 = 8.2 m. This inward shift of the 

plasma outermost point by 0.4 m reduces the value of the TF ripple to -0.55%, increases the 

plasma elongation to 2 and slightly increases q95. The vertical instability growth time and the 

stability margin calculated for such inwards shifted plasma with a linear model including 

rigid-body plasma displacements are  = 30 ms and ms = 0.17, respectively. 

44th EPS Conference on Plasma Physics P5.152


