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Introduction

Design window analysis

e Step-by-step development strategy!! * Reactor size (R.) and the magnetic field (B_) were scanned.
has been proposed towards LHD-type R * Plasma pressure is estimated by direct profile extrapolation!*
helical fusion power plants and 3 FFHR-c1 from the reference LHD experimental data £ e
designs have been proposed. < R (Exp./PRO S 04 £
FFHR-b1 T RN Pe(1) = YppeP (r) PapsBn, (r)™°, th
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* Design parameters of these designs was selected by considering the o O T R T
following 3 factors: RO e R
» Core plasma performance (fusion power) et | et | et | P e
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» Space for blanket (TBR, neutron shielding performance) /\ /-\ /”\\ / N e
» Stored magnetic energy (engineering difficulty, construction cost) O S P, 1P ).,
* Following conditions are assumed. [Fignsspectraio ;175
Design vadoyv analysis for the LHD-ty'pe hel.lcal reactc.)r mcl.udlng > High aspect ratio/inward-shifted configuration: (4,~7.2, «.
the design points of the proposed designs with a consideration on R . /R.=3.53.9) =l i
the divertor heat load has been conducted. > Constant temperature: T., = 10 keV « I ¥
B B 2 ] ® _StanQard aslpeét ratio (4, ~ 6.2)_
> Flat density profile: n, = —%[1 — (ﬁ) — a{l — (ﬁ) } T N T
Systems code HELIOSCOPE ° " 1a|  \a 8 |
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* Systems code is an assembly of simple algebraic models for all S 100% ab . - | i
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components in fusion power plant system. (o< 8 )) P &P &
. HELIOSFOPI? (Heliotron Systems Code for PIanjc Performance | > Helium ash fraction: 5% T
Evaluation) is a systems code for LHD-type heliotron system!2! which . - .
. Relation between coil 9= ﬂO,exp (N 2.4 /0) IBO B 3180,exp (~7'2 /0)
enables' /" Relation between \ [ ] geometry and coil 8Ablk= - o Poi=0-1m 05
coil geometry and coil and magnetic engineering parameters |‘| 77777777777 5 | 50

» Plasma performance analysis with | magnetic surface | field structure
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Contours of fusion gain Q, fusion power P; ., minimum distance between helical coil and

Divertor heat load [211\/ is estimated using a Slmple model: plasma A, (space for the blanket module) and average divertor heat load (color contour).

L4y = Pyi/Sdivs Saiv = SdiV,LHD(Rc/ RC,LHD)2°
* This model is based on the following facts:

> LHD-type system has a rigid divertor field structure that is less sensitive to ?[‘;][m] ‘2'3/0'58 ;03'92/ 16 12‘6/2'5 2?/2‘0 i; 242
the core plasma state o o o o o Prys IMW] <15 (w/beam 380 3000 500 1462 (1694)**
> In the LHD experiment, strong correlation [ | T} Rewmn]  osfreen [ [ T [ | fusion) )
s observed between the particle flux (ion 04| 1 1 ol ih{ W Jire! far [%] 5/0 5/0 5/0 <5 /NA 7/0.25 (0.6)
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saturation current) and the connection Nl **“%ﬁ;;mg 0—,;#!“" Y P [MW] 20 30 0 73 84 (96)**
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> If the shapes of two reactors are similarto .| = /I 15 o2 _\.}QJ I I;hv/ﬁvllvl\y/r]n] TZO jz ij 1 L)
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each other, the magnetic field structures L A ) sl S S e S ‘
including the divertor region are also pesten on e chererpte () Pestin onfhe dvererpite (mm Simple linear scaling of divertor wetted area with machine size
similar to each other predicts modest AVERAGED divertor heat load in FFHR (helical
* The total power to divertor region is estimated as follows: DEMO), while non-uniformity of heat load distribution in helical
P, =P, —P, . +P,.. direction is still under investigation.
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