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Abstract

The ITER plasma operation requirements call for ignition and alpha-heating-sustained fusion burn in
D-T plasmas, with 1.5 GW fusion power, 1000 seconds duration pulses, in addition to an achievement of
essentially stationary levels of plasma power, impurity content, helium accumulation and MHD activity
during each pulse. Moreover, repetition of these pulses in a reliable manner is required with low prob-
ability for disruption or abnormal termination. In this article operation scenario and burn control for
ITER plasma are briefly summarized, and essential factors and important issues for contrblling'I’I‘ER

plasma are discussed.
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Table. 1 Representative ITER device and nominal plasma
parameters[1].

Major radius R=8.14m

Minor radius a=2.80m

Elongation #95 ~ 1.6, 1 ~ 1.75
Triangularity 0~ 024 ]
Plasma current I, = 21IMA

Toroidal field | B; = 5.68T (at R = 8.14m)
strength

Plasma safety fac- | gos = 3.05

tor

Averaged tempera- | <> = 105keV

ture

Averaged electron |« = 1.3 X 10¥m 3

density

fHe = 0.14, fRe = 0.02
app<D>re = 3.3 % 102 m ke V

Impurity contents
Fusion triple pro-
duct

sec
Fusion power Prs = 1.6GW
Burning period 1000seconds
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Contours of auxiliary heating power on the {n.) -
(T) plane (POPCON), where H-factor is 2.36 from
ITER89P law and T pe/te = 13. Troyon coefficient
and nominal fusion power are depicted in addition
to the threshold power for H-L ftransition (Pum{MW))
= 0.044n,BS/2.0 is employed) [2] .
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Fig. 3 Nominal ITER plasma pulse operation scenario and
waveforms [1] . :
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Fig. 4 H-mode scenario in DT plasma. (a) Trajectory in the plane: power across the separatrix vs. electron density. (b) Wave
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forms for the fusion power and auxiliary heating power. A simple feedback control scheme is implemented to provide
desirable waveform for fusion power [1]..
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Fig. 5 Fusion shut-down scenario. (a) Trajectory in the plane: power across the separatrix vs. electron density. (b) Waveforms

730

for the plasma density, heating and fusion power and current. (c) Time evolution of central electron temperature and
surface loop voltage [1] .

NI | -El ectronic Library Service



;-

2008 0T CWw o D ERuEA SV IA VICERZ
WL, BtseTsl. ~HEEOHMILY) S5 X<
BEREEE, BOBIPTTTIAREREERKD
2IMA ¥ CxbH EFA. BRAE 7Ty by 7iICH)E
L7zt%, BMNE% 35 LRARICHEEL LFCHECRKT
5 XIZo TwWL . 10008 B MBI, REEEIL 7
A4 AT 5s. FTRAMUG R ILO T I A EER R
LEEHZEICEY, BRERNET TS, 20K
ARBHREW-LVBLLTT I AHEOHERE 35
5. COBBEILIZ0WEET L. I AL LT -
SE TR, R4 ¥ VBT VEREAE(E
ILEEBENT, BAFY Y AER ACHICI Y af Vil
EXREAELTYWS., ChEHPOREE THEIT LD
279 X< &1kt & 50080 0 PF 2 A Ui HIE B A5 2
BTHbH. BBUTOHIZ, ZRENOEERT {1
BB L EESEHRICE O,

75 AT DEKIE, b—F AFMID Y I FEETIT .
ML SNz RTa AL Va4 vh S ORERYEZ 2
DFEWT 220G UTIEHEZS., ¥y BV MOREHEG
Wi, —FEEEL LTH 20V (03V/m) ZEINT %
CLRENTIAXAREKRDBBREINTS, ZBLEIC
JIBUTECHICE BT YA PHEELTWA,

T AT BRI LITHOEKER 7 2 A ATE -5
AHMIDY I FEREORE TS A<EHMEL, 75X
BRAWR LI TTIATHEEZKE L ST
o TIAREBRM IMABEEICE TRELZEBE T
VI F—FN ST AN RUNEBITEES, 20
T2 ATIX, 79 AR TOREREZITIET—EIC
H%h5, #0I5MA/s DEERT S5 X< BR %L
LEFA, C0XHRTIA<WE BROBREYFY
Fi3 79 X< EHUC X 2 HHEBEBR OB/ME - BRSO
SEELIGRER L BT~ FORBEOBEA» &
BWLIN2HDTH 5.

HERKTI A<&M2ER L5201, HE—
FTeoEEZ2EELTWA. L-HEBOME N T -3,
75 AEEICRMET HDOT, FPEREEERCH
H 75 X<wméh (~ 100MW) 247\, HE— K75 X
TEREREE, FOBRHLOMBBRZREI XL WVWE
IEEE LT CHEBAERN R EKD 15GW £ TER X
45, Fig 4 TEBRIERITBL TS A</ ST —n
RFZ k, LH (H-L) ZER/ N7 — ECTOBBE RO
e Rs. FRTIIEEA RIS 25MW/s THIMY %
X9, BB OMIBELMBE T — OB R EN TV A,
HBAMO S5 A EEIX 03 X 10P%m 3 LKW T,

ITER D&z 25 1) o & IRBERIE

731

The Japan Society of Plasma Science and Nucl ear Fusion Research

N

Ty 7 FE—NLZ2BERAE I LTTH5EET 54
Ehih 5.

TIARML T Y F U % Fig 5I2R-d.. 795X
TELBREMEDEIEP DA T — T B, TITA
BEIREAREELELTD, 0oL D & LER
+8) TLAEELZV. —HEEES R8RS
THDT, HEEBRIGER U-ERREL 8T 5L
g ST — 2SR SMIGT HLESE LS. RKTIE
AR L MBS ST —2BALTB ), ®BE
BT HSB (~07 x 10°m™) o/, # 70MW
MBS —FHEALTCHE- NS A2 2B L 208
5, MEIEHNI%Z 25MW/s EWnWIWwoL h L L-kE
BTRESETVE. ZOBREBENTH TRt =
60 BOIEET, HLERBIK Y, 75 A</85 A —
Y DOBE LA ST, BRAERIIZIZYOICED
TW5,

Fig. 31213, MR OBMZEILIRL THAH. T
VL4 Fagvh1275T  TRfL & h, £ 230Wh
OWEPHEREEND., 75 X< EKEICH 20Wb 374
B3h, 579 A<ERE 21IMA $Tab kI -
HOHRKT I A2 EREELDIZ, #450Wb 25E %
END. COREREEIC X ABEEE I 122Wh (=
UVRBEEOSEKE) THAEH. HOHKTIA<%
1000 R T 2 DICETIHWE I E 4 SOWh (—FE
JEIZ 80mV PLF) BETHLZ Libhb.

ITER 2B} 2 i #:EERIT T15GW M@t ho e
HKT 7 A= 10000HRF $562LTHEH, 20
BT — FLAMCDH, 3 100MW OB ST —DEE A
HHZ & % 20008 0 BE B EIR R, 10 3 CoER R
HEPHEISNTVWS, EBIZHY 7 —BEDT FNv
AE— FEEER &b 24 VEORFHHE ORI THRET &
NTw3, ThHDOEEE— X, 79 A<EE0B%E
EFERIS, Ty MRFAN-FYEDOREE - B
AWBBRLLEDF A PELTORELHE- TS, Lz
BoT, ITER BT B 75 A<EBIE, BN TSI X
SEBRYLEIEREES BRI NLZ EPEREA TS,

4. PRIGEHIE

(a) ¥Eha s

ITER/EDA &t T, BMICZERETEESINRT
WBD, 77 ATREOENL (B LAOHES) 2w
R GEEOBREEAS) Xy, BEMNBSLE
OT, BRMERAIPER L VAT ATRENXD S, =
DX B LT, ITER OEHCIIBMHE - %

NI | -El ectronic Library Service



The Japan Society of Plasnma Science

T5A% - B EEAES

Fusion Power (GW)

0.5 -
0 Y T U
0 20 40 60
Time (s)
v T ¥
80 Paux (MW) i
60 N age .
P auxiliary in MW
40—
20 - -1
0 ¥ Ll v
0 20 40 60
Time (s)

and Nucl ear Fusion Research

BI2BE 8T

19964E 8 B

T - 1 T
40— -

30 -

20 >

T; (0) and Te (0) in keV

104 .

0 T
0 20

T
40
Time (s)

(ney 10%°m™2

0.5~

0 T T T
0 20 40 60

Time (s)

Fig. 6 Fusion power ¢ontrol following a sudden change in transport coefficient [1] .
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