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31l. Moditication of Design Parameters on Helerence.

LHD-type Reactor FFH R2 A. Sagara et al.. Nuclear Fusion 45 (2005) 258-263.
Table 1. Design parameters of helical reactor FFHR
Sa_gara_’ A, Imagawa’ S. . . . Design parameters LHD | FFHR2|FFHR2mI|FFHR2m2
Mitarai, O. (Kyushu Tokai University) Polarity | T 2 5 5
Field periods m 10 10 10 10
N Cail pitch parameter ¥ 1.25] 1.15 1.15 1.25
In order to make clear the key R&D issues for D-T == Re 301 10 [ 140 | 173
fusion power plants on the basis of major advantages Coil minor radius ac m 098 23 [ 322 | 433
i IR . Plasma major radius ~~ Rp m 3751 10 14.0 16.0
such as ‘cun:ent le‘ss plasma atld ‘mtrm's:c diverter oo o o 061 | 12 | 173 280
configuration in helical system, with including common Blanket space A m 0.12] 07 1.2 .1
engineering issues in other plasma confinement concepts, ~ |Magnetic field BO T 4 110 [ 618 | 443
h { das di LHD-t helical Max. field on coils ~ Bmax T 9.2 15 13.3 13.0
e ‘cancepiia ssigh ‘slugies -on pe: eilea Coil current density i MA/m2| 53 25 26.6 328
reactors have been curried out by introducing physics Weight of support ton 400 | 2880 [ 3020 | 3210
and engineering results obtained in the LHD project. ralg"e“cc""gy = E'iv 1.4 ILIW Ilzg 14§2
usion power v G i B
with collaboration works in wide research areas on Nemmf\m" load MW/m2 1.5 1.5 1.3
fusion science and engineering in the universities of External heating power Pext MW 70 80 100
Tipai o heating efficiency 1o 0.7 0.9 0.9
pan. Density lim.improvement I 1.5 1.5
In the LHD-type reactor design the coil pitch H factor of 18895 240 | 1.92 1.76
parameter y of continuous helical winding has been Effective ion charge  Zelf 1401 1.34 135
- . 3 Electron density ne(0) 10419 m-3 274 26.7 19.0
adjusted beneficially to reduce the magnetic hoop force EI—— Ti(0) keV 21 158 16.1
(Force Free Helical Reactor: FFHR) while expanding the Plasma beta <p> % 1.6 3.0 4.1
blanket space, and a self-cooled liquid blanket using A =
molten salt Flibe (BeF,-LiF) has been proposed, due to g [ FFHR2m1 |
its advantages of low MHD pressure loss, low reactivity + < P, (10MW) !
with air, low pressure operation, and low tritium o ' 14
solubility. Standing on these advanced concepts, the 5 7:‘ v B (%) ] 2>
design study on FFHR has been curried out from 1991 P 6l :I 3 -
under construction and operation of LHD. _ 5 ' 1 -
In the direction of decreasing reactor size, many issues n_?.% i ], w0
still remain, such as insufficient tritium breeding ratio 1 =
(TBR) and nuclear shielding for superconducting (SC) 3 i
magnets, and replacement of blanket due to high neutron 2 i ; 11
k ; o
wall loading and narrowed maintenance ports due to the 1h .(.Snr (10" fr's)
support structure for high field coils. ol iy
Therefore, the design parameters of FFHR2 are 0 50 100 150 200
modified to those of FFHR2m, as shown in Table 1. The Time:(s)
coil pitch parameter y is 1.15 in FFHR2m| to expand the Fig.1. Self-ignition access calculation in FFHR2mI.
blanket space and to reduce electromagnetic force, while
o PR FFHR2m1 A
y is 1.25 in FFHR2m2 with inner shift of the plasma H .
L “ Maintenance
center as same as the standard condition in the present " Port
LHD. In both cases the major radius R is increased and Nuclear Shield ﬁ NG
the toroidal field By is decreased within By, of 13T. Pt = Vessel
e '
Then the blanket space is as wide as 1.2m, resulting in Blanket )

sufficient TBR and nuclear shielding for SC magnets. At
the same time the wide maintenance ports are possible
due to simplification of coil-supporting structures(Fig.2).

The self-ignition analyses have revealed the
enhancement factor can be reduced below 2 of 1SS95

confinement scaling with introducing the recent LHD
Screw Coaster

results on the density of 1.5 higher than the Sudo limit Coil Support * Helical Coil
(Fig. 1). The next design issues are on start-up heating,
fueling, diverter pumping. and so on. Fig.2 3D illustration of wide maintenance ports
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