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Cont.

(ex6) Development of SC coills, if the magnetic field of
DEMO exceeds the ITER design parameters (TF: 11.8T,
CS: 137).

Nb3Al for SC conductor is a possible candidate for a higher magnetic field.

But, there is no candidate for advanced structure material, over the present JJ1.
There is no facility for mass production of Nb3Al. This is another concern.

If the available SC coil technology is similar to the ITER SC coils, the Japanese

DEMO desian should be re-desian
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Based on our roadmap, the time limit for our decision on the SC choice is
2015




Demonstration Plant : Demo-CREST

Principles for the Demo-CREST Design

1. to demonstrate electric power generation as soon as possible in a plant scale, with
moderate plasma performance which will be achieved in the early stage of the ITER
operation, and with foreseeable technologies and materials (Demonstration Phase
OP1~0OP4)

2.  to show a possibility of an economical competitiveness with advanced plasma
performance and high performance blanket systems, by means of replacing breeding
blanket from the basic one to the advanced one (Development Phase OP4, OPRS)

(TRl csco Shield  Cryostat| OP1|OP2|OP3|OP4| OPRS
' R(m)/A 7.25/3.4
PF Coil 4 o= /1) K/ 1.85/ 0.35
N Qmin/Gos /5.0 /5.2|3.616.5
BN 19(25|3.0| 34 4.0
HH 096(1.1|1.2|1.2 1.4
fngw 0.56|0.73(0.80{1.02 1.31
Py (MW) 188 | 190 | 185 | 191 | 106
P: (MW) 1260|1940|2460|2840| 2970
Maintenance Port Blanket MainltDei:]/err]tczrport I:)enet | i
S Figure:Bird’s-eye of Demo-CREST y (MWe) ’;‘g\:‘a;eied ) ) - 1850 109G '1('5—




TF Coll Design

Based on the work by S. Nishio
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Sensitivity on Major radius

Nb3Sn case
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5 hours operation case

Pvarage Temparature [kaf]

—

o~d L] Qo w =+ ol L
Lot | Lo} — — — — —

oo B
LA e e

3 SRRl N R T A
2 Sl S S S R S
e et LR T R R
L e S
o o e e B I I
e e M
B o 5 i e R o S R
Pl o el o R R S e T e T R S
20 g e 2 e DO D T e N e R T
o el 0 MO el R R
0 o e A R s e
L e e e e
BT A i e
20 e T s el el Do e el B

2.5
Marmalized Beta

ol Hﬁvﬁunxwﬁﬁﬁ“nﬁ ORI T OO O

I _ |
| — L L i )
— — i —

(W] snipel Jolew BLUSE]S

40

25

20

20

15



Plasma Major Radius {m)
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Correlation between Plasma Performances
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Simultaneous achievement of high beta
and high confinement

» Beta limit was improved by RWM stabilization, especially in RS plasma with

keeping high confinement.

» High py expected in ITER was achieved with high confinement.
» In WS plasma, high g with high confinement was obtained without wall

stabilization.

» Lower confinement in WS plasma with wall stabilization is attributed to the lack of

strong central heating.

® RS with wall stab.
O RS w/o wall stab.

B WS with wall stab.
[0 WS w/o wall stab.
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Summary

@ Preliminary study has been carried out for design window of a DEMO
reactor.

@ The maximum magnetic field strength Bmax strongly affect on the
machine size and requirement for plasma performance.

@ A pulsed operation regime has been studied. For example, the device
with a major radius of R = 8 ~ 9 m might be feasible for a few-hours
Inductive operation with a help of an auxiliary current drive power of 60 ~
100 MW.

@ Inter-relationship between various plasma parameters such as HH, N
and <n>/nGW has been studied. Present experimental data show the
strong impact on the design window of the DEMO reactor.
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Plasma Performancse
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