SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

CTRICH 132 T 5 ARERILE LT

HER, B
NMFEA S

Peng, Martin
O0ak Ridge National Laboratory

=R, E—
RPN

https://hdl. handle. net/2324/1544164

HIRIEER : 75 A<THRESER, pp.31-36, 2005-08-04. —xttFEANESFES
N—o30:

HEFIBAMR

2 KYUSHU UNIVERSITY




7 5 X T R £ A #H
The Papers of Technical Meeting on
Plasma Science and Technology, 1EE Japan

oK E s

PST—-05— 59

CTFIZBIH 35 TS XTERIULL LS

HER &
(UM R R2F)

M. Peng
(=2 v PEHFERT)

m HE—
(REKF)

2005 8A4 50

tHEA B R O R
The Institute of Electrical Engineers of Japan

KM IFREBERXRAEZFEHG6 — 2




PST-05-59

CTFIZBIF 377 XA<ERMLD LT

WEE £ GUNEEKRE), M. Peng (A—7 ) v PEIBFIFER),
SEE— (RIXKE)

Plasma Current Ramp— Up in the Component Test Facility (CTF)

Osamu Mitarai (Kyushu Tokai University, Japan)

Martin Peng (Oak Ridge National Laboratory, UT-Battelle, USA)

Yuichi Takase (University of Tokyo, japan)

Abstract

Plasma current ramp-up in CTF has been studied by the heating power and vertical field without a central

solenoid in the case of equal electron and ion temperature. For the fusion power of 150 MW, the plasma

current up to 12.8 MA has been obtained by the 40 MW heating/current drive power.

To maintain the steady

state the more power of 64 MW is required because of no additional current drive capability supplied by

the vertical field as in the transient phase.

Steady state operation with the maximum neutron wall loading

of 2 MW/m?, much lower density than the Greenwald limit, and lower beta of 24 % than the present experimental

value in CTF are attractive for developing ignition physics and fusion technology.
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Table 1. CTF machine and plasma parameters

Major radius: R= 1.2 nm
Minor radius: a=08m
Aspect ratio: A=15
Toroidal field: B,=256T



Elongation: x = 3.2
Plaspa current: I, ~12.9 MA
Internal inductance ¢ =0.25

Fusion power
Confinement factor:
Peak electron density: n(0)~1.
Greenwald density limit:
MA)

Peak temperature:

P= 75~300 M¥
¥=0. 6~1. 2(IPB98(y, 2))

8 x10® m?

T,(0) ~26 keV

Effective ion charge: 2yt ~1.3
Confinement time T ~ 0.46 s
Temperature ratio: v, = T,/T= 1
Density profile: o, = 0.5
Temperature profile: a; = 1.0
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Fig. 1.

Plasma current evolution in CTF with the fusion power of 150 MV.

(a) Peak density ‘NEO", Greenwald density limit *NEOGW", and peak ion temperature *T",

(b) Fusion power *PF" and ash fraction “FALPHA",

(¢) Vertical field "BV* and Loop voltage induced by the vertical field "LOOP",
(d) divertor "IDIVNT" and shaping “IVRNT” coil currents,

(e) Confinement time *TAUE" and confinement factor *GHH"

(f) the plasma energy “WP" and neutron wall loading “PNFLUX",

(g) Plasma current “IP" and non-inductive driven current “ICD" and bootstrap current *IBS",
(h) heating/current drive power “PEXT" and fueling rate “SSDT".
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Fig. 2. Comparison between analytical and numerical
plasma currents.
(a) the heating/current drive power “PEXT" and plasma
energy “Wp”
(b) “IP” with open circle indicates numerical result,
“IPKP" analytical one without the plasma resistance,

and “IPWRP” analytical one with the plasma resistance
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