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OUTLINE/SUMMARY

® H-mode pressure and current profiles and X-point improve ballooning stability

® Arotational drive ~ 0.1 Q, IS essential to keep open the stability operation
window against the n =1 ideal kink/ballooning mode and the resistive wall
mode (RWM)

® A skintime t > 10 msis crucial to keep the power requirement for the n =1
RWM feedback coil at a modest level

e Self-consistent physics-based transport simulations indicate the optimized
pressure and current profiles can be sustained with a peaked density profile

@ Preliminary estimates indicate that 50-100 MW of ICH power may be needed to
provide a rotational drive ~0.1 Q,

e High radiated fraction of the total exhausted power ( > 0.5) by adding impurity
such as Ar is essential to keep the peaked heat fluxes at a manageable level
(<10 MW/m?)
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PPPL COMPUTED EQUILIBRIUM IS USED AS BASE CASE
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L-MOIL FIT
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H-MODE LIKE EQUILIBRIA WITH X-POINT ARE OBTAINED
BY PERTURBING THE L-MODE BASE EQUILIBRIUM

@ Core pressure and
current profiles are
kept as similar to the
L-mode base case as
possible
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H-MODE LIKE EQUILIBRIUM WITH X-POINT IS COMPUTED USING EFIT
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BALLOONING STABILITY IS IMPROVED BY H-MODE LIKE
PRESSURE AND CURRENT PROFILES AND X-POINT

@ | nw n mnrdac ara ctahilized hv a rlnees fittinn candiictinn wall

— B aaE0| O080E. 03540
a :_.;E ﬂN = h.& ;;,3 ,9" = h9
g 3;@ T
S 47 3
£ )
unstabl
8 o | | | | | |
o
32 &
40 F—— P T —— P ol
. = . - B B on
ey
\\ ST -E_
AN x
10 | | | | | | | L] 0.0
O 02 04 08 08 g 02 04 0868 08B 1

r /a (norm. radius r /a (norm. radius)

bll [ ol = 4
i (o] T

PR TTONGA L LSO [y
Tl R

’X‘ GENERAL ATOMICS
7 ARIES Project Meeting 2000



LOW n MODES ARE STABILIZED BY A CONDUCTING WALL

® Low n modes computed using GATO

Marginad Wall |Margina Wall
n=1 n=2
L-Mode Limiter |1.525 1.450
by, =5.6
L-Mode Divertor |1.600 1.475
bN = 5-6
H-Mode Divertor |1.550 1.475
by,=5.8
H-Mode Divertor |1.575 1.450
by =59
Dﬂl—ﬂ

R TTOTAG L LS VO PRI

0.8

0.6

Pla

L Nlorn'llatizled (Izro:wth‘nal’e ’

S a
Wall at
1.50

F Marginal wall
L ARIES-AT Divertor H Mode n=1

i i i " I i N al L " .d
5 By © 7 8

v‘v UEINENAE M OIviTeS
8 ARIES Project Meeting 2000



ROTATIONAL DR

STABILITY WINDOW
® n =1 stability computed us
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PRELIMINARY ESTIMATES INDICATE THAT 50-100 MW OF
ICH POWER IS NEEDED TO DRIVE A ROTATION~0.1Q, -

® From Perkins et al (2000 EPS)

Q(9) = [doT [ qv'<nMRZOw?>

ICH rla=0.17 r/a=0.34

VOV, 2.1x 107 1.1x 107
P(MW)te(s)  P(MW)tg(s)

® Detailed physics remains to be explored
experimentally. Some indications from
C-MOD
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