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Abstract

Ripple reduction test by ferritic steel board (FB) insertion between toroidal field coils and vacuum vessel has
been carried out in the JFT-2M tokamak. The magnetic analysis and probe measurement indicated that the
ripple magnitude was reduced from 2.2% to 1.1% by the FB insertion. Increment of the first wall temperature
caused by ripple trapped or banana drift fast ions was measured by the infrared TV camera during neutral
beam injection. After the FB insertion, the maximum temperature increment was decreased from 75C to 50
C in ripple trapped loss region and from 150C to 1007 in banana drift loss region, respectively. The tempera-
ture decrement in ripple trapped loss region indicated that the heat load was reduced about half. It was con-
firmed that ripple trapped losses decreased with decrease of the safety factor or the ripple magnitude accord-
ing to the ripple well parameter. In addition, FB insertion did not only give any adverse effect on the plasma
discharge and confinement but also increased the edge toroidal rotation speed about twice faster than that
before FB insertion during ELM free H-mode.
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Fig. 1

Schematic view of Ferritic steel Board (FB) insertion on
JFT-2M. FB is inserted between all the 16 Toroidal Field
Coils (TFCs) and the Vacuum Vessel (VV). Thickness of
FB can be adjusted for B; < 2.2T.
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Fig.2 Relation between fundamental mode (31¢) and the second
harmonic mode (032) for the optimum FB thickness on B
=1.3T(@) at the positionof A=1.6m, Z=0.0m. > 1632
n225;15 is a value proportional to the ripple banana diffu-
sion coefficient in a weak collisional regime. [l shows the
case without FB.
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Fig.3 (a) Arrangements of neutral beam injection systems and some diagnostic tools for the ripple reduction study on JFT-2M. (b) First
wall from P3 to P4 which is covered with graphite tiles partially for IRTV measurement.
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Fig. 4 Toroidal distribution of radial magnetic field (Br) before
(broken line) and after (solid line and circles) FB insertion
by calculation (cal.) and measurement (meas.) at Bi=1.3
T,R=16m,Z=0.0m.
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Fig.5 (a)Viewing area of IRTV. (b), (c)Surface temperature profiles on the first wall measured by IRTV during NBI (£, = 36kV, Pnai ~
0.5MW) before FB insertion, in cases of Clock Wise (CW) and Counter Clock Wise (CCW) B, directions, respectively.
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(a),(b) : Comparison of IRTV data between without and with FB for ripple trapped losses at CW B, direction (V B direction of ion

is downward). (c) Radial profiles of maximum temperature increment (4Tsmax) as the projections of viewing area of (a) and (b).
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Fig.7 (a)(b) : Comparisons of IRTV data between without and with FB for banana drift losses. (c),(d) : ATs.max vertical and horizontal

profiles against the torus in viewing area of (a) and (b).
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