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Fusion plasma technology: It is judged that sdf-ignition (Q ~ 20) and long bum in ITER ae achievaile
Physcs issues on fuson plasma required for the demongtration reactor will be solved by sudiesin ITER on the long
pulse contral of high Q burning plaama, the advanced Seady-stete operation, and thehigh ? experiments

Component technology: Since key component technologies reguired in ITER sufficiently cover the key
component technologies of the DEMO reector, the technologica basis of the fuson reactor will be established through
the condruction of ITER. The technology for the demondration reector requires technologica enhancement from the
present leve in some issues, such as the devdopment of hightperformance superconducting magnets, which can be
expected to be achievable by the steadily continuing R& D of gpplicabletechnology.

It can be conduded that the technologicd gods of the fuson DEMO reector a@aming a demondration of
dectricd power generation will be achieved by seedy progress in the individud technologicd agpects However the
prospect of the competitivenessin the market, namely the lower COE (cost of dectricity) has not yet showed. The fusion
power plant is not a fud dependence energy source but a high technology based energy source. It means that the resctor
condruction codt is expensve.  Therefore it is mogt effective way for the lower COE to mike the reector equipment
compeact and lightweight.

Tight agpect retio tokamaks with the agpect ratio A in the range 1.2 ~ 2.0 cen offer the possbility of compact
fuson reectorsin the low capitd costway. This Scheme s often cdled the sohericd torus (ST) gpproach. In the usud
ST gpproach, dl non-essentid components such as inboard blanket or shidd, inboard poloidd cail (PF) sysemslikea
center lenaid (CS) cail sysem are discarded from the inner Side of the plaama The only customary tokamak
component that remains on this Sde is a Sngle turn copper TF coil center pogt (CP). In soite of the excdlent plaama
performances granted by very low agpect ratio less then 1.5, it could not suffidently compensate the Joule lossss in the
normalconducting (NC) TF cail as illudrated in the ARIES-ST power reector design study.  |f a super-conducting
(SC) TF coil system is used ingtead, gpproximately 1meter of shidding is required between the SC TF coils and the
plasma on the inboard sde to protect the superconductors from neutron damage and nudear hegting. Consequently, it
has been widdy recognized that a super-conducting compact tokamek reactor with such the tight aspect ratio would not
be feasble Our recent study, however, opened up the possihility of redizing such a very compact reector being
compatiblewith theuse of SC TF cail sysem.  Thekey issueisto find the SC TF coil design solution. How high fidd
and how high current density in the coil windings are required for compensating the handicagp of the thick shidding?

The optimization in the CS-less SCTF goproarch led to a fusion output of 25 GW with a smdl reactor weight
of 8,800 tons. Because of its compactness, CO, emission in the life cyde of this power plant was esimated to be aslow
as 2.9 gCO,/kWh, being lower than that of an ITERSzed DEMO reactor (4.9 gCO/kWh). As to the wagte
management of this power plant, on the bass of reector design and radiologicd condderations, we suggested reusing a
liquid metd breeding materid (PbLi) and aneutron shield materid (TiH) in sSuccessve reectors. According to thiswaste
management, the disposd waste would be reduced to as low as 3,000 tons, which is comparable with the redioactive
wade of alight water reector (4,000 tonsin metd).. Furthermore, it was numericaly confirmed thet such alow-A reector
would have an advantage over ? -particle confinement.

The name of this reector is VECTOR.



