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3.1 B (IfROBH)

7T X< SRS % 8Lt OhE T3t & 65— BE |2 82
fill SEFIFLT 5 AR SN FNCEX, 7
5 A2 EECHBEE %579 X< LBEDOM BT QBT
Z, FLTIAh LT 7T AHlHEELY 54 N—F
EIER[L, 2], A N—=F R TIE, 7T XA~ &KL [N
DEFREZIANICHTZEIZLY), TIAET L N—
- a4 VohBIZRT A FVREEAE IR B H (XY
H) &2Ed. XVEEZBDIBRAEZ /8T MY v 7 AR
WEMER. 285 M) v 7 AR, BEAHTo 8"
OERERLTWVE BHE SO LEMIW.LT T X<,
SO UNDENI IV, THBTAN=%), 54
N=FFATIE, €285 MY v 7 ABEIEHNEBO R X
ML TV OREEEEDFLTI AP LADLR
b. &8T5 M) v 7 AFKIMOIFRTIE, BITRRDFLAH
LEENI- A N—=F IZHLETBY, BIMoRED (BEk
DFAN=F TREKD) ¥4 3=% « §—=7 v METH
DT, Fh LT 228K, ©XF7 M)y
AR L7251, £/85 Y v 7 AEOMMllo, JE
EPBIVOHEVE (A7 LA T 78 OhE#BIBRIC
BoTHFAN—FANLFEND., £XF MY v 7 AL %
EEENSEY F U R, BT T A 2B RE)
530y SeHTEL, 29752 LI12LY, BT
FGARDODOE - TR HEBEEZ T D LRI, F—
BER, N A N— 5 THRULARHMB D SEIRT 7 A EF 5
ZENTESL., LD oT, FAN=FI2IETITA~0b
OBFR PR T RKPERTT L, ZORDT A N— 513
BIAATH - & O RETVHELR IR TH 5.

R ERIF B ZE O 720 OHAT AR L O R B E %
) F— 2 W31, ¥4 3N=2 13 [FEFCRESS

RS & BUE ORI B [ OBl A EE & D 20 BEAS
WHTREW] 720, ¥4 35— 5 OBFZERTE, [HEA
TOPAMM LN 2 FIWT$ 5 1T, BATsE 2 3Lk 5
ROEODLLE] BHY, [7)F4 NS ALBEDLRA,
RHBRBEICSUEICERZRATNE] BT —<Thb
EWIELTWwA. ZoOWREHFIZS S [BHfFER T Bz 72
TS &8 5 A N — & WFZERIFE IR AT RIS L3 &
RATWD, RED [FAN—F OEAMEAE] 2&ED5
7200 [Bifria 2 B2 72 el E] oehicET s 2L

ZI .
DIFCid, sEwBambRg, e Aanmt, s

P A 20 TROBIE, BERE, B OBLE A S8
AEFICBWCEE SN MR 5T 5.

1) EEHRATRE

RAEOWH - THMMEICBT 2B L > T, Hal
AW A500 MW TH 5 ITER IZBW T SN 5 EH
B (10 MW/m? BLT), B X O 7700 Z 1Y 3 & fif
QOMW/m?LLT) M TELZREBELIZ> TV
[4,5]. L2 Leds S8R 17553 GW Tdh 2 JFBLH Slim-
CSIZBWTIE, FFLD 5 DEGIRHE A ITER OEAE IR 5
5720, BEERIIRECHECR S, TAVT ORI E A
B LTHREGHICLE s TTF AN - WHOBRAN%Z
I0MW/m2 L TFIZTB54:TIlE, A2 L4 7T 7RBOT IV
TUBENAF VBEEOH 1 %IET 56]720, FLT
FGARLDOBENNRETH L., ToloBIsSh
Super-X # 4 7N— % % Snowflake ¥ 1 /N— % Tl&, XI5
PO S =7y MR~NORBER 2 HEICEETE S 7
O, WEEHZMATE 5([7]. 22T Super-X 54 /3—
FEVIDIE, FAN=F - F=Fy MULEORT AL ¥
WIS # KIS 5 2 L& DB BISTR - 22 iR R <
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L, 79 A<IEMT L5 =4y MROTRKZHEKEE5S
B CTH D, TIEHEDT A N—F TEBKE - R FHATX
WVHTIOOMBIIHIES 555, Snowflake ¥ f /N— % T
1EZMUD ORI 2 72D —D D4 d 72 1) D BTG
PHFETES, LrLwihohXTd buofsyrafn
OHNFRIZT A N=F - T4 NV EBRETLLEND D, £
FHETH L. IR ST A2 1.5 GW
OR8] 1I2BWTIE, Slim-CS & ik L CT#kxE:
DFEMIEMEINE Z EMNWRHESN TS, LA LEDS
MRS IFEZ L VBN %D DICT 572D1213, Slim-CS ¥
OEMAEMIITOHLEBEEDOD L5 N—5 2 ST
HZENEFE L.

2) FFEEHAGmE

JT-60U, JET %13 Ub & $ A HAERBAF O b~ 7 HiE
CBWTT A4 AT 7V a YRELMIZBWTEHHIENG ¥
AN=F~\OBARTIZ Y Y 7 AT VIBREL 2w, Zh
WA L CTITERRFEREFICBWT T 4 A5 7Y 3 YRELM
WZHE S BB SBAN SN WIS, FA4N—% - F—F
MIBCTHEY VAT VBT 9], T2 TTF4 R
57y ariid, WEREMIIHZS (K n) MAD ReEt
Lo TRBLIARLRIZEY, TIAT - TAVT O
MR (~1ms) ZRKEHHE, BLUOTIXARRBOHKE
HRULAHRTHE. THIHEWITAN—I R EDT T A=
I 2 |2 BB S ORI AN A . ELM (Edge Local-
ised Mode) &%, H-mode JREIZBVWTE/XF M) v 7 R
WA O N cm OB CRIEREN AR % FFo T A
T VEBIZBWTHRAET ZAREEIEIBLRTHS. ELM
2D, RFZAFZNWVEDDT 5 A< « TANVF—FOKT
DAV ZIR (~1ms) ITHET 5. HEE
X, 77X 60N)], B R ETERAREOBIRIE
1LL, BRL7-MkFosithsns, 3512, BFEfiE—
BACKMBIRIT T TR 20, RE kiR R 22
M S, BBRFERED VB ICHLT B [10]. €0 )
POVARDOBY B L BAME G2 5 L REEEL S [11].
FATBETAN=% - F=0y bERWT L L ERE
BEND., ZOX) LHEXHMT Z720, TAATT
¥ g v [12] R ELM[13] ® 2 AL ITER iR 2 1)1 72
WH R&D OREFEHHTH 5.

FARATTY a v ORBEBERSELFHEE LT, ER
7= THEE I -MREREEEHCCTA AT S a v
BEETUL, T4 AT TV a URBEDRIIAM A AR
NRLy PASHZE S TT I - TAVF—%2 KT 52
EDRETENTE, L Lo, mRRmEHEE, Ui
EEDOERT — 7 DFRARRE DFEHPLETHY, L
MHEETIE R . ITER DO E T, #E0BRIC
BOTTAN=FIWHE T4 AT 7T a v OBIER LA
ANHEVZ 72 BT REVEAS D B 720, e ol B8 o 3 2 1 T e
HoEF LY. FFEEZOMBERKEPTD 1 - 2 %0
RCRAEFICRKTE. 29T5LT4 X5 T a5
HIZX > THBHEZ KBRS SNBWREND S, 728 21F
FHARE R 2 FICHE AT LT T I XA~ 0%t % FHER
THHELTHET 2% L, FHIEST, L2 TR
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BEESECFEREOMENEZENS. ITERIZBIT 5 ELM
HENE, HERHNIBICRE LAY Fvaf ik e
REL T £5, XLy PAFHZREL LTHESED N
T, WThdBFEHRTH Y, ITER EdzBALEE D B
5 - AL TH 5. ITER iz 2 ELM O HI#EIC A B
EVELTET AN IRBERT 2 WREEH L. T4 X
57y a YOS EBR ELM H# o2l X 21580 72
WEE RIS A 2 L, EBREETIRE LN ERFT
BEHEAEIRZ W, B, 425 7Y 3 % ELM
DHIHOREED D > THOHROEIRICKEES VWL ) 2T
5 X SOV LEEN 5.
3) RFUHL U Tl

kN H = 7 BEOWREDS, FBOR T I A 7)) v 7%
KT 22 EIdkoTHET LI LIFZICASBNTVS
[14,15]. 2O—HTHBOKFIHFA 7)) ¥ 7 RIFZF A
N=FEEICOBRLTEY, AU 7Y 07
WD HBEENT LD, KIRETE CRETE ERE 255
WEAN=FTDERICHIETH L. TOVHA 7 ) VTR
i, FAN—FDLDEE—REDLDEHFEICXAIT S Z
LRWETH BD5, FAN—F DU A 7Y ¥ TREIIEH
BCKEVZD, FANRN—FDOIF AL 7)Y TREPEEYE
BELRREERLZLTWDEEZ NS, BROT S <Rt
MBI, REICBETE N FRIIRONTE
0, BEMOBICK TANZET 2 HEDE W20, WERIC
KTV A 70 TEPEAT 2 &) BGAPEI B
NTW5[16,17]. ITER REEYF 2 &, MEXIV A LWL
EFBIROBIE, BB A 2 ) v 7 EHomli
AT LEDIAE L LMD 5.

4) EXFE%
JETIZBWTHF A N—% - ¥—4 v % CFC 95 %
VITAT R LY, iR SRR OR AR
Witd§ 2720, MEY 3 v MC—EOMHEE TR ES LI
TH5[18]. ToZ Lk, FERFIZBWTER 2 LEE
7OV 28R 24T ) BIIR L OB E MR T B 720021, iR
BEOAZ ST M~ 7 BEICIEAT L TR 21T ) L E
Wb ErREL TS, F/ITER &k, “Zalo
NS, FRFOBREERHENBO M) FrAmke —ER
UTICHIERSINEZ B EZONS. Lizho THERL
WEBIZBT 2 MY T 7 2 OB RIENEEIC L > T, T+
B 7 REBICIAT U CEERFNE2 S M) F o A xRk
FTHZEROLND UL H S,

5) HEMAEVETE

¥ AT TEEREEERRE (DBTT) 4%%9400C T
HY, OCUTTHBAT YL AEIELTH %D Ew.
L7225 CHRBVE IR OMEIEhIC s v 7 A5 V2 ME e 5
FAIN=% « =7y MOBREIELT L, %A
CLauiettdid 5 (19]. ZoOBEPLH Y Y T AT V%
WHEWT T A AESEORENEENS.

3.2 ChETOFEE
TRSIE % 727 5 2 S 19704E 8 72 O
ENTVE, TNETOMREICOWTIIEMIC L 2HR 7
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A D 5 [19]. & TR Y F7 22 MRV T 5
A= S OB UADIEEAOICHIZHE L TRET
T—27 T ay THRfES i Tw 5 [20-22].

WARER T A N— 7 DRI E S N/-DIZ UWMAK-1
HEHZBWTTH H[23]. ZOEHMIZEHETT A F
TAEHCTHEDBPERETI L) e THo7z. HHElI
BT —FYROFYILHFPTIM I~ T
(24, 25] 3RS N7z, U F 7 2% TS5 ARV
5L, HUADMREYE, ELM £k, RUTH £— FE#
N — DK L, b A< 7 RIS TR SR
bN7z720, EBRKROHROMENEAIRYOOH S
(19-22]. 4 F7 V=P RUOCHBHETFT vy 7 —-FAD
(Sn, Ga, Li) WHAREIE S A N=F D5, ¥4 N—5 OFmE
B35 E LTiRESI N [26].

BHEBRICE S TEY 7T YDAy ¥ 2l Stk
F 7 L %% &5 CPS (capillary porous system) 5o
37— % A7 EERD T-11M[25,27], FTU[28], TJ-2
[(29]7% &£ TITbh, 9 XU Em BN S 7.
(VI 5 —BAMTIE, FAN—FRMERELY, BRTT R
SO REO IR EEEM T 5.) THIKRFEY A 2
VY ZTRFERIMEIR L 72720 & # 2 S5 15b[19]. Vehicle-1
DEBRTIZ, KFEVFA 7)) ¥ ZRFERD, B F L4
LT 77 A IR THRIB0%ME L 7230, fafil
A2 RS LTHUAODNOR R LA HERET L L 2R L
T, NSTX ZBWTHMDWAR) F7 45 4 /3—% (LLD)
EBpfrbhi: ([E1). BRI THRAEKY) 57 205883
LOEGTHIZOIZ, VFIT2D LA OEMIZIZLIE
O TTFUYBHWON, L LeRNoKETENTS
R, VF I A THBEINSA N DELEKER
ho7z[31]. THIIZRDFERIE 2 b b [19] @ LEAS
FAN=% - TZXAITMHIND 7205 FAHHEZ D 12<
W, ZIEOE)TTF Y - P LA DD F T ANHER
12w, BZRPIIHMEFET 5 0, % Hy0 72912 LiO,
R LiOH 23R LTV F 7 A K % & D 72D KA T3
HLIZ W, 77 A AESEIHEL TRFESY F7 4
L OB LT LioCy 7 EDALE W 2 1E 5 72 O IKREWAE DS F
bNB. TOEFHKERNPS, WARSES 4 N—FI1ZBVT
BB Z RIS EPEETH L I EARB SR
%, EEE, Vehicle-l DFEEIZBWT, K F 7 2% T8
Tﬁ%é%tkgém%&U«UﬁA@Uﬁ47U/7%
LT L72[32]. kE® APEX 7025 A [33]D—8RT
WihEEEZ 7 ANV OB EE Ny 77— b LERE S

Q‘fmﬁs d s
Y
\

s B

LLD ==~

(s

K1 NSTXIIEBINh/®EUFILE1/N—% (LLD)[31].
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HLEBEFTbN (RK2)[34]. L LAaAESHAEEE
VG E MY A L vxB OREIVEUER] BIENS.
Jj*xB D)) F Y 5588 % 1517 %5 (mhd drag) OT,
WARE IR OB DAL N 7% 5 [35].

Mhd drag DEZ TR L, »ousifilxiziE S€5
720\, WREBTAN—F ZWRERDLTAFT7 AL
OPRE SNz, FOUEOPBEEMTAIIF thermo-
electric MHD (TEMHD)[36]& i3 2 b O TH 5.
TEMHD o )5 B AR 4 21 & BT O [ DR EE A= D 723
® Seebeck RIZE > THEULERE b A FREHIZ &
LZEMNEZHCCHEESRZHHT2L VI b0TH S
(R 3). FEAMGAEER7TIOHL, YV IF— Mﬁf@%é
BT T A<M UADEE HT-7) A3 nz[(38].
®ﬁﬁ®@%d,%ﬁﬁ#%mﬁ»lofaﬁm»&i
D, SHERPSHIET I ENTE RV &, HAEEREDHT
B2 Ny 7T L= MIHTEIEPUETHE S
ETHH. FANN—FEEE BN ICHIE T X 2 FH0M
FEHBLFE L,

3.3 mEDER
3.3.1 hHwTY

AT, WGH & RERIE, REEhH BRI SE S A N — 5
Actively convected liquid metal divertor (ACLMD) & I’
Nd, MIRI7OFAN=F ST 5 I L &2 QHEIZHEW
TSR OREIN N REE B R L [39]. MAaNEZE 4
WRT. P Y VIROFRITHAEERZ WL, o

ICEM A BE L CEME AHGOMICEELAMT 52 LI
lbmﬁﬁﬁ¢ BEERL, COERKE oA 5V
WX — LYy TSR 2 IRET 5. kSR TR

Manifold
with — Maodified tiles

norzics I\ Catcher retum
\ | nmlnfuld
"A -l 1\ NN
\ |IIl \ / ()
\ [\ : /
\ \
\ [\ )
( -
A |
Reservoir
s 2 &
vl [ - :/ S
Iy
r e
Drain hine //
Sump pump

X2 JXhskEEBEEEIBNY 7T L— NEETREZ
€344 1N— 20X [34].

@ e

he

Conventional Cooling Channels

Patsive Lithium Replenishment

3 TEMHD % 1 /N\— % D#E&E[36].

NI | -El ectronic Library Service



Journal of Plasma and Fusion Research

Core plasma

@® s,

4 Actively convected liquid metal divertor (ACLMD) DO#%&
X[39].

HIMICHR SRR LB TEDLDT, FAN=FIZHAT
58 BRI CTHRICIE R S & TRREZBERHICT 5,
EWVIbDOTH L. iR ZETFTVEEIZ I NE,
100 MW /m? O ExE 71 % 52 T B -2 200 C R EE I 2
72O MBI, 03m/s ThBH[39]. Brke &
BT, H2ETHERZLHI, WFHERICE AU A 271
IR TELWNBEND L. TAAT T a R
ELM OB % 217 Td, RIEHHERL ML L, MR L
TR SR OMEIZTENTE D TR F A /3= F IZEY
SNBDT, ROMBNOEBIINS T EPWIFS
5. WABIZIAT L CAMPBRI L BTN TE 58
HbH5B. 500CICBITHHESLE, LiTld~5mPaTh b
A%, Ga TiZ4x1078Pa, Sn TiE2x107°Pa TH v [39],
WELDOIES (1Pa®ifh) \CHRTERTEX L, ffilizEes
VEHWCEIFCLERBHREL % P L2 [37]. bix
HENEHIREIET S L, vxB 2E #3FTHTO
TERIIBET S, BEEZAMICEA IS L, EidHE
BB KRR D DL R 575 BIZIZ60ORER TS I
Fiug, ©—2ERIZ10A, EEZ 2V EEE R 5[39].
FEMEED 720D F— TV by 7HEBEZR IR L.
WhERoOMGERESE Y, MERO— Ok ABEA ORI
FeE L7z (R5 (a) . WHHEEIE~01T. ZEf & GMAT
2 ) VELOMIRK, WA SUSS04BL D2 2F D i iz SUS304
HRoBEMHEZELZ (B5 D). HERTHEATH 79
WY 2% 5 7% GalnSn & WASE & L THWZ, ful
BB RIS LC~02V ZEIIML, ~20 A k4
B L7z e 2AHREREONEE (6~7 rpm) ZHERET
&7:[40]. & 513, UHA 7)) ¥ ZEEIZ O W TEERIR
A% AT o 72, B PWI E B % & Vehicle-1[30] % H v T
GalnSn IZKF - N 7 475 AW 24T\, JxB &%
TN & o THRBHE S 72, ZOE, JxB I X %R
WMiAERI Lize &, KEVHIAZ2Y ¥ 7B K15%BA 5
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Liquid enclosure

5 ACLMD DRIEAREEEEX([19].

LI ERBML2M41). F2MAMOREREEZANY 7 AKTY
P A7) Y ZITOWT H B L7 [41].
3.3.2 AUAHL

PR AR GEIT Tld ) A OVEIREL A4 FFHR-d1 @
BaeHEE O SN TWAE[42]. T4 AF T g v
WA A NVEIBESIFICBWTH EFRAIE N~
A& FRRICRE L7200, 20 MW/m2 BLE, Ha5wvidd L
BE7 51X 100 MW/m? 2 2 2 B HEAAMICH 2 % 51
N=FPRELE ENTVES, TP EME m ORAELSRE
HEEMEE WA Z e G3TH 5. P2, wHETH
IERER D 72 0 \ZMEF A5 oD S T B IFMIF Tldiifk )
F AHHEERDO Y =7y M2 1GW/m? OER T —
LNIBES SN DAY, WK F 7 2L OFHEATI5-20 m/s & &
MDD, TNICMHZ 2 EHTE S [43].

B, Wi 512X o C FFHR-d1 A EE 57 4 XN — %
OISR EIN. T, Fx—VEIZiHEbE T
B AL LD DEE T S L EE L em BREOHKSE
B A EEES L2 D THY, REVOLVER-D (Reactor
-oriented Effectively VOLumetric VERtical Divertor) & %
fHr SN T2 [44]. HARSE)EICIZKRLS (~505K) 2
OEBEREMUS] DA XSRS, F#IC X 5 HREFR
BEHE Y — v ANSYS 2w E I g, BfA Lo
WA 2—3m/s LLETHIIE, 200 MW/m? 0 ZhEFif 4t
THMEBMIIRAK 00K LT LAY, LA EZ 10 8Pa
DTz 22 &2 TH 5[46]. FFHR-d1 I3 LHD
BABICHBPILR LAY F br v BEETHY, 5
CIIEIEREIEIMI O TV TF 4 v 7B AT A N—
Zizme) (®6). TOINVITF 14 v 7 BICEE RS
BRENT, ¥4 N—= 7 BN LIRS UL, Z
NSO > TR T2 7 I A EZHRSIELZ L
MNTE%. REVOLVER-D T, BHEOMERASIRTE
WBRZERER Y vy T — 2 AWTINET) . hEE R
VT, b, Y xT—~y F, PR, BSSIRE CRER
Ehzrz=vy b (B7) %, b—F ANMOI106EHT 1AL E
THI LI EN TS (B8) . REVOLVER-D ®FH]
W2V, MENAMA A2 ERRE L2BTE—LRUT T
ARA & D BAMAER, MHD $ 2057200
W TIRE) - WEAER G ESHBAIM SN TWD,

3.4 [FROBZLHARDEE
REB A R AR IR & 4 N — 2 1%, FETWw L7z, (D
WAL Q) IERBAMTE )RV A 7Y
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ST W 1 62 IR O

ey

IATF 4 v s |
hemfEEL 4TS |

¥4 A= BRI |
575 Zviik |

6 ANUDIKEMEFICH T RNROMES % & RERES
BROEE.

RﬁvowER-D

Reactorforiented thctwe'ry_!OLume'gchEmi:al Dlvert_c}q

A—

=7

REVOLVER-D 2= v MEAX.

8 REVOLVER-D &5,

7R (4) BEFREE (5) BMINARED T RTEWREL 9 %
WHEM o TWwa. L Lads, EELER, 7
¥ 7O T ZMHA ANz DAT, BRAEADR
HAETICE, F2LLOMBERBEVLETDH .
TRGERREIZIIRD L S b OV D 5 ¢

(1) R FREREHERE DR DB

(2) 79 AWEHEEIZBNT, BAREREOKE -~
A RETIABE TORT )Y AL 20 ke
Z AT B S EEE O EEBRRFZE, & ATRTY)
YA 7)Y T OFEBETH HIFURE, WA, FE
TR AR, B X O - 9k - (FD) BOc B %
W%/ 85 2 — 7 OWWEEIT).
WRERTAN—F B LTS5 AvEBREBICE
WG, il RmOREE, MY, RTUYA4 2
v 7RO FERHET .

(4) WAREIBABIREE 2B\ T, RE), BERFE, R, K

(3)
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SR OHYEZ FERET 5.
LOHEHAZZE L Tk el HAD 25 0idts
W) =#EIRT 5. (1), 2)OHEHZHELET X, AKHZ%
7T A FERBEE AR EIE 5 A N — 7 e AR SR LB
KEZHELT, EFNIOCEERDOHKKRE, AiWEkE
(BERHHS), KTV ¥4 7)) & 7yl &% HEaEs 2 BB
WCHEL 2 LI E NS,

3.5 &8O
o WAREE T I A< R, FHEFIZB W TR

Th b, BEHERE, FeEHLBOREN, TV

A7) v 7R, BEFRIEEOWREISIIRETE 5.

o WARLEIEZRREINICHE S5 Z LA RTH 5.
o SBOE

o FRFESIN T DR GEREI RS O Re 1 2 F5E 3 5

o T AHEEEICIBVT, WKREROKE - Y
T RBETIABETORFIFA 7Y 78
RIS T 585 X =% Z2HIET 5.

o MREBT A N—F BB LTI AV EREBIZ
BWC, E), RMZEW, AW, RFUHA s
VY 7 ROKEMEE IS 5.

o AREIEMLFRIEE IS BT, s, BRI, AR,
IRFERL T DRI % FERES 5.

o KM% T T A~ FEBEBRITHARSR T A N—% &
AR SRS E % 3% L C, E8ROFEEHED
BubRrZ:, Apipkr (BEREE) , KiFUHA 7Y v
FHIE % &2 FET 5.
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