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Table 1: Ignitor Reference Design Parameters

major radius R, 1.32m

minor radius axb 0.47x0.86m
aspect ratio A 2.8

elongation K 1.83
triangularity 0 04

toroidal field B, <13T

toroidal current Iy <11-12 MA
maximum poloidal field Bp,max < 65T

mean poloidal field Ep =1_/5/ab <344-375T
poloidal current I, < 9MA

edge safety factor (1, =11MA) d, 3.6
confinement strength S. =1 pEP 38-45 MA'T
plasma volume VA =10 m*
plasma surface S, =34 m?

ICRF heating (=140 MHz) P 18 - 24 MW




Table 2 Example of Plasma Parametersat Ignition

Plasma Current | | 11 MA
Toroidal Field B; 13T

Central Electron Temperature T, 11.5keV
Central lon Temperature T, 10.5 keV
Central Electron Density n_, 9.5 x 10°° m®
Central Plasma Pressure p, 3.3 MPa
Alpha Density Parameter n* 1.2 x10% m?
Average Alpha Density [h, O 1.1 x 10" m’®
Plasma Stored Energy W 11.9MJ
Ohmic Power P, 11.2 MW
ICRF Power Pg, 0
AlphaPower P, 19.2 MW
Bremsstrahlung Power P, . 3.9 MW
Poloidal Beta 3, 0.2

Toroidal Beta S3; 1.2%

Central q(¢) q, ~11

Edge q, 35

Bootstrap Current lps 0.86 MA
Energy Confinement Time 7. 0.62 sec
Alpha Slowing Down Time 7, g 0.05 sec
Average Effective Charge [, [ 1.2

(I volume average
—2
B, = 21(p)/ B3 (@)
Te =W/(Pon + Py + Rcry —dW/dt)
Ny = npnNtlo v, «

T4 o =0012T32(keV) / ng(1020)
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Examples of operating scenarios.
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Equilibrium configuration for 11 MA and 13 T, as evaluated by the EQUISL code, with
Qo =1



Ip: 10.00 MA
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Example of an equilibrium configuration for 10 MA and 13 T, as evaluated by the
EQUISL code, with a double X-point laying just outside the first wall
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Time evolution of a discharge with 11 MA and 13 T simulated by the JETTO code,
showing a) temperature, b) density, c) powersin MW and the parameter Q. Ignitionis

marked by the vertical dotted line.
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Confinement time at ignition as a function of the peak temperature, for a range of density and

temperature profile factors. The plasma stored thermal energy is W = 3[dVneT , the fusion

power is P, =g, [dVnpnr (ov)ius, Te= Ti, and np = nr = ng/2.



1.2 11—

- —=—a) t_ign=4.58s
1 I —e—Db) t ign=5.15s ]
I —Oo—d) t_ign=5.27s
- - —-f=(1-x"2)"4 :
0.8 - RN | f=exp(-5x"2.3) ]
0.6 -
0.4 -
0.2 -
0 I \
0 0.2 :
p/pmax

Normalized plasma pressure profiles at ignition. The dashed and dotted curves represent the
analytical fit of the four profiles.
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Thermal load distribution under ignition condition for different radial shifts.



TRINO
COMBINED-CYCLE
POWER STATION




R Y L I ) ST Dy Ty
T T T O 1 D I OO W e

LR
R TN B vy B O Eele e o

S TR FT W BT G G TR

TR R AR DTN RSO M B
T A, DT SRR R

AR W W W e K
TR AR ST I MR W

L S e e
A v T ma—







HIONASNVHL
QILSITIVE diind INTVA
OMLO130Z3Id WNNDVYA O._.lﬁ

HIONASNVHL

JOVIS JHNSSIHd HILIWOHIT1IOOV
aNOoD3s DIH1DFT[0Z3Id MOOHS

SYD JUVLS LSHId

GGEZ ‘0L “J1sU| "10S ‘ASY “fe e O]|ljoleld 'V
1J01e(ul BIRd N1d 8yl JO SOIrRWIYIS

PIEZOELECTRIC

BALLISTIC
TRANSDUCER

JusW ,dx3 Joyiub syl uo
s1no-Ae 1019 (u| BlRed 31g1ssod

PUMP

FAST '—TO VACUUM
VALVE



J'eaue" Ie3se. )0 e 14292 B -3 “ABO[0ULD8 | UOSNS JO I010811pSDIA JO IUEISISSY "0002 JBAWEAON T ‘N .L-SNd-edseid-YaNT ‘0eIyoond Y

*(Wwo1sAs anNoR)

UOI198S SS0.J aulydew JOLINOI ssaid [eipes onaubewonds|d ue pue (WalsAs

anlssed) sbun Buioelq Jo sueaw Aq (,.seasou,,

= we=p dwepd-0 ayl) dweld-O 8yl Jo sued Jemol pue

J. R 77 1addn ayy yBnoayy parjdde si peojaid ay L "S82.0)

0l ZUal07 a8yl Jo Ssuauodwod [edlusA ayl 1SISal
@W 01 papeojaid are D41 a8yl Jo sba| peoqul ayl e

| "(SD) pIOUB|0S [2AUD BU)
. pue D41 8y usamiaq ,Buryong,, pue ‘dwejd-0
| MRS 3y} Jo pJeoqino auy) ul pue sbs| preoqul D41 3yl
ur ‘,.buibpsm,, Jo UOITRUIQWIOD pasiwndo Ue uo

Sa1jeJ aUlyJew ay) Jo aouew.oed rinpnns syl e

(FT-6U)
1100 1vaio1od4
IVNYILXT

(8-TU)
dION310S
AVALINID

Siuswa p dwe|D-O 7 Aq paureiuod ‘(041)
S]100 pjel} [epI0Jo} 0M) Bulpn[oul Yydes ‘ssnpow
¢T JO dpew s| wubew ppl jeplojol ayl -

1100 @134 |
vaiodol

‘(Jogqureyo ewse |d pue weisAs ppll
eplojod ‘weisAs ppll feplolol) siusuodwod
lofew s1 Jo wesAs poeriboul Apw|dwod
Se paAoU0I Usaq Sey aulydew ayl sewse|d |
- ul uoniubianaiyde 01 paubisap pue pasodo.d
aulycew 10edwodo ppll ybiy e si o Jojub| .

BESSEN Y
ANNNOVA

ONIM
ONIOVH4

(9T'5T S1100)
SSFd TVIAvY

OILENOVINOYLOF TS uondNpo.uU|

44N1ONH1S ANITHOVIW ANV INJ1SAS 1dNOVIN HOLINO|




@ 590

13U RIS @0 1U29ND: | \-T *ABOJ0UYDS L UOISNS JO J0JIBIIPSDIA JO UEISISSY 0002 JOGUWIAON T ‘NL-SN4-11esseld-yaINT ‘0.Iyoond v

(SD) weisAs plous|os eusD

0L (9]
Sz

LA / | g

oge

I
5'89€ 5'89¢€ 5'B9E

e

B B

1230
1

——— =\
g (=5

. \\ p /
,__:_m\\ IN v \__”
| NN

WbeY Y1 Buofe Apuediyubis pue Ajsnonunuod ssbueyd (SO41) S|10D PRIH [eploioL ay) Jo G|
Jauul syl JO Ssauiiis ayl eyl 19e) Yyl wioJ) Bunnsal Sassalis pazifedo| plose 01 A11igixa|) aicelins ayl
UlIM SO a1 sapinoid osfe 11 Lieises Bulinidenuewl [109 ayl axew 0] pue a|1joid [fem 1sa1) 8yl Yy1im adeys
ewse|d ay) yorew 0] palinbal s1 seAe| JNoJ Ul UOSIAIPONS IXe 3y S| [ediueydsw pue [euisy)
1BY1 UIY1IM S|109 3yl Buideay a|iym uoirieA Xn|j dsulbew ay) asiwixew 0] padope usaq sey sdnolb
D11JUS2U02 OM] O1UI SO BY] JO UOSIAIPNS [R1Pel 3y L 'SOIReusds padIiasald 01 bulpioade uaind ewse(d
31 9ALIP 0] pPapasu uoIrLeA Xn|) d1vubew ayl Jo 1sow aonpoid 01 S1SD ayl Jo uonouny Arewnd sy e

S[I0D PRH [eplojod
J4N1LONA1LS ANIHOVIN ANV W31ISAS 1ANOVIN HOLINOI




23

Winding of the conductor for the prototype of the innermost coil of the central solenoid.
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Completed prototype of the innermost coil of the central solenoid.
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Thetoroidal field coil prototype.
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Finished C-clamp.



"1"BBUD’ [13Se. )0 IJ20ND: [’ -

*ABOJOULIS | UOKN JO JOJIRUIPADIA O IURISESY "0002 BAWSAON T ‘N L-SNH-110seld-YANT ‘0RIyoonD Y

‘u1sas Axoda ue yum pareubaiduwil wnnaea si 109
8yl :sade) uoidey snjd olige) ssejb Jo apew SI WalsAs
uolejnsul ayl ‘Burl Buioiojuial B YU paniy sl |10
191n0 ayy ‘(ww g/ 0) Jadeds pasade) 921 e ybnoayy

3873

2250

anes

e

==
==m-

B

—F -
S

plemul asou,, sdwejo-0 ayl saysnd 102 Jauul ayl
"(OH40) Jaddoa aa1y uabAxo Jo apew (zww G/ZX0TZ
[100 J3INO ‘;Ww QTZX0TZ 109 Jauur) S|I0D J1JJUdJU0D
' OM] JO apew SI ssaid onaubewosidos|s [eipes ayl

'S|109 8y} JO uolISuedxa [ewJayl pue
JuaWBAOW asou dwe|D-D syl mojje 01 yans si ubisap
8yl 'speo] olnsubewol1os|e [eJIBA PURISYIIM pue
uonisod ur swalsAs ssaid ayy dasy sweaq Bunioddns
‘(3qejrene SI 045Gz JO 92104 1uepunpal) UONDaIIP
[elped ayl ul NN €6T JO 8240} Jeutwou e Buronpoud
ssaud 2o1aubewo041039]8 UR JO SISISUOD WBISAS Bulpeo]
puodss ayl "M O€ e NIN 08T JO 8310) premul [eipel
e BulAjdde sabpam sy 1surebe sjoeas Bul ayy : asou
dwe|o-0 sy pue Bull ayl usamiaq paredo| ‘sabpam gy
pue Bull Buioeiq [eipes e sabesiAua WalSAS 1S41) ayl

EERL

022

'ssald 211subeWO01103]9 BAII0R By pue

ez

Pz

2652

Buipeojaid jusuewsad Jealueydsw ayj :,.asou,, dwe|d

-0 8yl uo yiog Bunoe woasAs buipeo| omy Jo SISSU0D
auo yoe3 ‘(lmo| pue Jaddn) swesAs sseud Ripel
om} Aq peoueyus si Aljicedeo Buliesq peo| sO41 sul

wols/s ssaud [eipey ¢

44N 1LONALS ANITHOVIN ANV WAISAS 1INOVIN JOLINOI



183U [IBOSE @0 1L9OND: |2 -3 “ABOJOULOS 1 UOISN JO 0J031IpR0IA JO UBISISSY 0002 BUWSAON T ‘N L-SN--11osei4-YaANT ‘0RIyoND 'Y

A

270 Pl D09c

| Pl zesT

T
|
|
|

2
I

il BEE

o
%
|

T PTEElT

Ald BLELL

|
|
|
f
f
|
|
|
I TR

||||||||

||||||||

ey

ETELE

K]

z - 05%1

Tl

LONJ8S [eIISA BguUeyd ewse|d

0l

4N 1LONA1LS ANIHOVIN ANV NF1SAS 1dNOVIN HSOLINDOI

=]



"1BaLe" Ie3Se B0 R 1j0IND: | 2 N-T “ABOI0ULD8 | U0 SN JO JOIBIIPSIIA JO JUESKSY 0002 OqUBAON T ‘N L-SN4-Meoseld-YaANT ‘0RIyonD 'y

‘1oddns eipey

"N GZ°0 Inoge sixe 1iod ay) e [ewiou 82.0)
B 0] 10ea) ued poddns siyy Jo yoe3 ‘uoisuedxe
eWBYl 9epowiwodde 0] se |pMm Se suondnssip
0] anp s82J0) aue|d JO N0 ISISBJ 0] pPapssu ae
dwe|D-D pue suod [eipel usamiag spoddns eier e

'SON [eA SpPe0 | 3 Ssasse
0] papadu SI SAeUR [eJINPNIS v "1od BYlo ayl
UHM Speo| [elpel syl sfeys 01 singiuod [[IM [fem
Jagureyd ewse(d syl JO SSauy)is 8yl 9210} [elpel
NIA S'€ JO wnwiixew e 0] dn 1S1Sa4 0] paubisap ale
suoddns Ripey ‘porsedo AjedlelpAy sensels
Buidwep Agq paxo0| 8q ||IM UOIYBUUOD Byl as|nd
ayl buunp Ajuo ‘jusweAow [wRYl o) MO|R
0] 994) 8Q ||IM UONIBUUOD SIYL 3amonas dwe|D
-0 8y} 0] Pa)oduuod ake suod [elpel Jo pus ayl
'ssauiis Yoy yyum (ebnyliued pue erdiiued)
SnsJeA Ujog ul bunoe afe (3o OT) suoddns eipey  «

ubisep suoddns Jjequreyd ewse|d

4dN1ONA1S ANIHOVIN ANV W3LISAS 1dNOVIN dOLINDI






"J1'eaLd’ [1edse D)0 e 1L00Nd: | IN-3 *ABOJ0ULDS | UO SN JO J0IDBIIPSOIA JO URISISSY "0002 SqWBAON T ‘NL-SNd-1edseld-vaANT ‘0feiyoon) 'y
SOY
=} 10} ‘;W/MIN S2'T=0 Peo| |ewJayl wnwixew -
M £62=1 dn-1e)s ewse|d 1e ainjesadwa) bunessdo -
U01193s S04 [eplojod |[em 1sii4 :suonpuod Bunetsdo jewlou Buling e

%ﬂ _ ﬂﬂ : "pasinbai s1 Buijo0d aAI1l0e ON e

"uonisod [ed133108y} J1sy} 03 108dsal

UM Saduelajol Ajqwiasse ||eloA0 wWwW T F -
‘19111ed 9|n

awes ayl uo ‘sajn uadelpe usamiag ww T°Q F -
:J0 Aeinode uonsode yaeal o] e

SI0STAVDAALD
OLONA ¥ VIENY) LAYV

R PIPUSIXS Se M Se syIom A|fediseq
(Md) 1em 1si1) 8yl eyl os ‘lequeyd ewsed
91 JO adelns Juul alijus ayl SOl YIIM JIBAOD O] e

‘suondnisip
pue suonipuod DBuiesedo [ewlou Ul Speo|
dnpubewoe P 8yl pue sy 8yl puesylim o] e

e/ 5114

44N 1LONA1LS ANIHOVIN ANV WA1ISAS L1INOVIN JOLINOI




