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* (BA %) ITER % DEMO R&D A% &% 7t =233 (JT-60SA), A
IFMIF/EVEDA (IFMIF (314354 Atd) FahdA 2 847]% 33k 7%), A IFERC (DEMO
A7 2 R&D, ITER 1AM, 57 lEd o]l AlE) 2 F4(1kA @ '07.06~'20.03,
2w+ 1 ’20.04~'25.03)

i

% &x] 0 L Goki, Japan Status Report on Fusion Research and Development, 18th KO—-JA JCM,
2022.10.07
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Foll 2] 7] 91213, JA-DEMO TF, DEMO 5™
|

¥2S EtiE DEMO AA 2 A3 F3

MO 71 AA |

=

ki, Japan Status Report on Fusion Research and Development, 18th KO—JA JCMV, 2022.10.07

% E4 1L Go
o F2W AFgeluia AL A Astel W Hgatelia AL s1&sE 918 DEMO 2
A z27] ZA4HC40d— '359) wiel HE =9 =He(022~)

— (=& (qh) '35 DEMO HAd ==

U B

Z+(22.09)

% Z 1 A263] DEMOWE3A=E TF, 2022.09.07.
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< DEMO 7oA JT-60SA2] =& >

% & ¢ JT-60SA Research Plan: Research Objectives and Strategy(v.4), JT—60SA Research Unit,
2018

o (IFMIF/EVEDA*) 445 &3 &3 A5 vl AE 9 doly FHE 28 7157 7t

=
e A % Ad FA

L

* [FMIF/EVEDA : International Fusion Materials Irradiation Facility/Engineering Validation

and Engineering Design Activities

4522 dAY" AAZE $F veoly Alg 4 AE A

A o
=
AR ZrAER JHEL7] 22 BEFSI(LIPAC) ¥ 2lF HlAE FEZ(ELTL)E 74

ofr
Y
olX

e 7k %

— (FF57] Z2EES], LIPAc) IFMIF 7h57] AA ASs 28l shuhe] 75718 Al A e

2 A ARl AYHE S
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< IFMIF¢} LIPAc 7% W|a >

% &3] IFMIF—LIPAc Diagnostics and its Challenges, Marroncle J. et al., 2012

H2E £32 ELTL) #53 44 Y-S 9 IFMIFO 2lE Pl AJHe] & 84
L

< 8% HAE = (LIFUS6) T& >

% &£ : Assessment of erosion—corrosion phenomena induced by liquid Lithium on fusion
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structural materials, Favuzza, P, 2018

o (IFERCY) &3 3718, AE5L 5 A

d5 = R&D
(IFERC, &7l Ad) +&

HE

Alg#old AFE & AFAIA
* JFERC : International Fusion Energy Research Centre

< BA IFERC =4 A|A >

% & https://www.iferc.org/iferc_%20project.html

— (DEMO A % R&D Ftjde|Ad AlE])

AEFE o HE, = Sl Hig dA, 2
A -3, 2AE AA, kA 5 DEMO ARG AA 4 Ho}

# AABSPHRAFM), SICH/SIC £34 5 724 M oS4 S, s SAA 1
=3k Zlead MY 5 e A A F

N 5¢r Setxnl Ad dlo]y] 4, ITER &4 Avg]
2 %Hl DEMO A &5 Sl %ﬁf& AlEH ol AS ¢g 7 AFH A 2 &8
— (ITER ¢243 Alg]) ITER ¢4 Ao 283 AA W S/We Fn] 2 HS
o (A-FNS") ATz 2ol Z3gAS 98 A53 AlE 7€ 2 33 do|ge] 27|gH
He5e 8 FAAYE +5F FH(~'31 &5, F7k%)

- Agy FEA U
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- (FA97) A

A4 A (CDA)(~'20) — AHAA(EDA)(~'25) — $3(~'31)

% SHF F33W7bA] F8ZH WhAlatd|o|e) S 2hi-24sle] DEMO 2dedy 8l 2anA)e Adshe
dlel] kg
< A-FNS FA94() >
=3

Design Progress of Advanced Fusion Neutron Source for JA/DEMO Fusion
Reactor, Ochiai, K. et al., 2018

< A—FNS AA(qh) >
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2 532

O 53 229 &1
o ’30~'40¥t] CFETR(Z= DEMO) 7}%, 2050t =2 EE}s] W™ 4 (PFPP) 9o &

E2, EU-QE Yu] of 109 wE 2EYE 53
* CFETR: Chinese Fusion Engineering Test Reactor, PFPP: Prototype of Fusion Power Plant

o (A Zx) 2020w CFETR(5=3 DEMO) AA =< 2030t 194 83
2040 2vhA] AEAYA A 2050dd] =2 EEFY] WA A& (PFPP) $H3o] Hx

¥ Z3]: G.Zhuang ¢](2018). Progress of CFETR Design

O CFETR @ 47|12 7|
2, 570 A& wel 53 35

o (CFETR 570 A2) 2018W3E 2022Wd7tx F% H o
FEEE FA S

AA (11871 A1) 2 DEMO 74 R&Dell ¥ 60091t

=2 AA(147) A, Nuclear AAI(1674 A, B7pet Al 538 AA(647] A, F71 Al
5 715 AAI187) A, dlelejuo|E] IDM(67] 2HA))

*
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% Z#]0 G.Zhuang 2](2018). Progress of CFETR Design

o (A& ==4) 3del ZAA Fyldlen, AEdeld, Rl AME, A, AE HS, A=

HAE A So #3 A5 2= Al

[ CFETR A& Z=% ]

T 2020 2030s 2040
FW: W, Walloy 3—5dpa 10dpa, CFETR 20dpa, CFETR
Advanced W 1E25—1E28 PSI CFETR CFETR
Divertor
ODS—Du, Cu alloy 10dpa 50dpa, CFETR 100dpa, CFETR
Structure Material
Low active FS 5dpa, 1000T 50dpa, CFETR 100dpa, CFETR
ODS—LFS 100dpa, kg 50dpa, CFETR 100dpa, CFETR
Breeding Material
Li4S104 specification, T level fix, CFETR CFETR
Li2TiO3 specification, T level fix, CFETR CFETR
Neutron multiplier
Bel2Ti Fission reactor fix, CFETR CFETR
Resistance tritium layer
500C, 1000 500C, 1E4, CFETR = 500C, 1E4, CFETR

* &)1 J.Li(2018). Chinese Fusion Energy Strategy
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* TBRo|] &2 &7l A, CFETR A £

<=2k 71, CFETR

)
=

ehzu} ko)A e)

=
=

28l Ad#A, CFETR

YWE A|AHE

B

] : Bagjie Nie £)(2018) Insights into fuel start—up and self—sufficiency for fusion energy : The case of

o

0 e A

o (EAST) =2

o

Y
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(ks

ELM Ao & 4

=i
=

| E]HE]

— 32MW<2| H&CD A| 2l

7%

.EO

e
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[ EAST A
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o (HL—-2M) HL-2A9] oWy A% &4, Bxrtdds 10MW F7HE 7tds58 25MW) &
S E3 HL-2MOo 2 <ladlo]l= ZFolm, ’'20.12% FP 24, Zg=u}l AE IMA A
(’22.119)

[ HL-2M A]2&s} ]

HL-2A, HL-2M F% u}eba]g v)m

o (CFETR") =& :§33sAd 2 (CFETR) AA(35 9%, 14 ¢eh)S =3 ITERSH

- AFE FeUlee £4% B0 L AFY AER /)M FEE s CFETR A4 57
(daFetzn), DA% A LA, HESFE A% S 55)

% =W BE 0 (190l) CFETR @94 9 9 4554 471342 B Q=1-5,
200MW 24, (2RA) 483} 75a Agd S s Q>10, 1GW o4 24

o (CRAFT) =A=AH, HWH ZledT & CFETR 24 Ats 93 Sdd7A4
(CRAFT, 8&l#le]) 7%(19~'25, 602 ¢

* CRAFT : Comprehensive Research Facility for Fusion Technology

~ (RAEAN|SATALRD) CFETR 245 AE, 205 24, Ad 2 978 93 HAE 4]



o (HINEG") 7F&7] 7|HF s D-T 353 A HAZA 7
A7 2o 2 AT F4)
* HINEG : High Intensity D—T fusion NEutron Source
— (HINEG-I, 7|4¥+¢t5) ITER TBM +&A] FxH9l CLAM ZA} H
71 A4 (INEST) 7i4h)
A) NE =} HAEES 97

A

— (HINEG-II, &3t
% o|ekz]o} ENEAS}e] 2] 9]

— (HINEG-III, R34 A) GDT(Gas Dynamic Trap)S 7]ut
%2, INEST(F)-BINP(&) FAEHE Tl 7t 2+

< HINEG /¥ 2= >

% &3 . Latest Fusion R&D Activities at INEST, Wu, Y., 2019
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‘1995 <A=&, NRC(Nuclear

Nuclear Energy Innovation and Modernization Act
e EEC DEE]

Regulation Commission)oll4 7| X327 (technology—inclusive)
M FCHA Fy7Ie L '27.124)

), B9, 23R, RS =l A4y A

o (FAWY) ITER A1 A48 FelE B8 dgqelvin) AL oG 75 2 71& A2 A9,
53 FLFT FEUY, FPAT 5 AYH FAFY FA

Mo
)
Xl

o (FA 9A) Ad W GuAdAC21~28Y) — FHE AA W AAM(28~32¢) —

~'35¢) — 1etA +AH(35~40dd) — 2&A4 A (40~454)

% & NASEM (2021).
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% &7 : S. Hsu, Update on the Bold Decadal Vision (BDV) for Commercial Fusion
Energy, Fusion Power Associates 43rd Annual Meeting and Symposium, 2022.12.07.

O Ao =2 o=

o (=g W 7[Htad4) FES(Fusion Energy Science)& F8 53 olyx As
i 2 Fetxul 7|k Askd - A2

[ W% F8 AFz2IY ]

zZ2a9y "ﬂ—r"ﬂ%
o () Zet=rt 7hg, tholuH, 4 EAe| A Ag Fof gk o)
o (Ho}) A4 Zexnl EP?—%L(ITE R I ZZAE F) HAFH o5 24
A4 Zgl=n} g, ATdH 5
719k foundation) e (XM DIII-D, NSTX-U % ‘ﬂ%f‘;} A Az AIA &g aAT
7 -

o (Eof) AAIZE Fetxmnt A A, FAA B2 9 ndE/aYAE et
XO]—/K]Z_}_‘ %Z‘ﬂ(long —“Tor_—]_oﬂ U]j:]x_ ol sk T < - - N
1o H e [e2red
pulse) o (R FAREE Aoz o) AR AT 2L ARATE
Mz AT EHF 75 BA, A -55 Y AT A
o (5x) A53E T 2AY ofvx Ao A Y AF
e (3o}) ITER Z2A= g
Aled x) ¢ _
ITER AP A8 () 1TER mzae 43 ;e 20dd, 309s) w3e] sers 4
7 FHE 98 AAA 72 ITER d7Hel Frod
o (5x) Zetx=vl 5A9 chofdt 42 o8 =29 7244, A5 5 o
.?
o (Ao Uit Zek=vk #3 aeyAEE AgA Zekzu)
Zel=n} 3}t (High—Energy— Density Laboratory Plasma), A3} Ze}=mH(Magnetized
Plasma) ?‘5:!/1]7:40] ﬁﬂ
o (FAMH) AMEE WHS $T Fekxvl AT, 5P HHA ] A= ok

oAAe Eetznt 85 A4

o (SciDAC = &Z1®) Advanced Scientific Computing Research(ASCR)7} F¥st=
SciDACY ZZ o) Aksholo| LE 07 Fodsle] Az E3t wala sut 71&Es2 93
thoksl A-ggt TFAE FZ| (x SciDAC : Scientific Discovery through Advanced Computing)

— SciDAC2 ¥ 1271 53 A& A s, ol& 2> 2
@2 (WDM : Whole Device Modeling) 7|¥eS FAlo=Z %%(‘23*"27‘1_7& ofF 1.12o &

o £

N
of
2
ES
ofo
ol
o
>
&
s
R1d

~ INCITE'S %3 #5d A9e 283 3abn 22 2 7% 34 71455 A9 Z2 39
k1

o=, F 4N g A

* INCITE : Innovative and Novel Computational Impact on Theory and Experiment
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— ECP'&= drt2Aldsd 7HAFE Frontier AelA 5 AN ZEaow 5A| 28
d| &8 A 913 WDAMAPP, EXAALT A x4

* ECP : Exascale Computing Project

— Aurora ESP(Early Science Program)+ NANA~ALF 5HZ
Els
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573 A 5FE +4 7| A 7| e}
. ORNL-OLCF . _ .
Summit (o 32) 7 29 al 2 a) 200PF - ASCR—SciDAC, INCITE ==z zx¢
) ORNL-OLCF - ECP oA+ =718 3t
Frontier CECLECLEYS > 1.5EF ooy 1=
ANL— ALCF _ .
Theta (ol 23 a) el 4) 11.7PF - INCITE =213 2 ¢
Auror ANL— ALCF =0 BF | Aurora ESP -+ Z & 7% A3
arora (clzEagdTa) = 23 5 elg
- DOE—FES(Fusion Energy Science) X2 1%
LBNL—NERSC A
CORI (R~ R|=d74) 30PF % NERSC AH&4]7b 7]%, FES & u]g

F 13.2%(°19)

o (787 A) AxAALF 773 ZFE Frontier A +F AY =202 53
[e)

A28 &8 S 918 WDAMAPP, EXAALT A A1 ¥

[ 53 TH Exascale &% ]
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% &% : Van Dam, J. W.(2018).

o (MPEX 7l zH=) '18Wef] PMI od19] Agdd=r AluE $ls] ORNLE Proto—MPEX
Hkgk M

Source Experimentel| 7| MPEX 7fuF ==

I~

— A Fu) 2 Ay 2 ik 7)EH HES 95(22.6)3 0, 233 sHHbr)e] AAxY

[ MPEX Z2AE g ]

% Z7 : Van Dam, J. W.(2018).

o (QIS %) Quantum Information Science(QIS) &-& Hiql mAY

— Fusion Energy Sciences Roundtable on Quantum Information ScienceollA <FAF #FH,
ofAL AlEHolAd, kAt Aetr|E, ofA A T8 83 g3 ATl et 6709 A4

ATIA ARHC18) B A ('19)

o (&% #F3 F%) DEMO ti4l, 7Is3 A& n|jgow a5 Ay AYiS A5 5+ 3
= 43 gdsl WA A& (Compact Pilot Plant) A4 ZgzA e 2 g3 =2 EEl]] FTAA
[e}

o (DII-D) GA°llA &9 F9l AHAE Bt AR=Z 1007] o]t 7|3 el A 2F 6507 <
|

ATl AT TRl Fod

“

ofy
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— ECH 3.5MW, NBI 16MW<2] 7}od &)

AT(Advance Tokamak) 2= 4 =4
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[ DII-D F8 da#el= Alg 2 A2 AFIHA(19~24) ]

New Scientific Exploration

Enabled by

Low torque, high beta

2nd co—counter steerable NBI

Electron heated regimes

10 gyrotron system

Reactor current drive schemes

Top—launch EC, Helicon, LHCD

3d spectral flexibility (n=1-4)

New 3d coils and power supplies

Divertor model validation & optimization

Divertor mods and diagnostics

Reactor—relevant materials

New PFCs and tests of materials

w & 0 GA(2018)

[ DIII-D A= &3t ]
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* G7 27} HAEE YAZ G4 93 sasEw

(6]
N
Hﬁ
E
>
o
ofo
[
i
1

g 9Jall, 20404

T5(19.6)

A& FEE STEP 24 74 A8

A S 21 100 AI=R(20) B ell| Al MA(20) 0]l STEP 2142 A2l 29t

o '40d S ExZ, STEP(Spherical Tokamak fo

r Energy Production) =7 FZI

- (A% %5) 3497 7Y 2% 34 24 S AFAAUA 83 A A4

- (A¥ F3) A 100MW o]are] A A lgghol ] x| 9
N AESei ATVSA Ve BHA A5 R
x

— (7] €A MNEEA(~24.39)" — AAAEA 2 Z3AF £91(24.428~'32d) — 234K
|~'40d) — Al&Ad 9 A (39 ~)
* @A 7kA] STEPS] A2hgk A 27] 9 sefv|e= HRs A o+

= () ARAA WA F 2200 she= 4 G
ol & 2009 weE Fab o4k

A of 2dzte] A AR S A, =

L

-
344

« BAFR(20.12~'21.3) — 1x Fwa 53
('21.11~'22.9) — 25 FHA 27 ('22.10)

— A AAD) EAFIHFHSE) 2 SHHF(EA) T4 A 53 A7 Al Eel

AN AL FA 8 A B B R

# o x]ek 2 (Energy Security Bil)(Het €3] HE
A Qls7h 9 7del| A gt A A1 wli Al oA

— (&%) STEP 249 AA +5F ¢ 5% &

% 2009 7 dlA o] B A4 mu

A ArEMES] Seds A AR

AA(C21.10) — 1x =xzx Hr}

=)

g

=)o 8, A (NIA 65)° It

2]}, UK Industrial Fusion Solution



=32 2E (STEP Integrated Delivery

H -

STEP

[ STEP 2= |

% Z£7% : [. Chapman, An update on the UK fusion programme, The 43rd Annual Fusion Power
Associates Symposium, 2022.12.08.

[ F8 A4

o (FTE/VRF) STEP &3 243+ #al 353
(FTF) 7= 2 7I1& A A][4(MRF) 2&

* FTF : Fusion Technology Facilities / MRF : Materials Research Facility

— (FTF) =782 AZ(NFTP) S| FoA1d 5 shtz, g3 £ slollA 2t A
HF7) Bl 2~E('21.6 7)4/Culham Science Centerell ZAH)
% (F9AM) d-48 HAE 2B A HAE 2o, AE A 745E H2AE 2o, A4

7 AP AR AA A (NNUF: National Nuclear User Facility)
ofe] "i:rLX}—Ol 28 7Fs(user—oriented facility) (161 7)4&/oll4k A7t

2ME)

HIFE wAlTFEREA, 7AE HAE, dEd 24

P
n
ko
N
E3
)
s
M

o (H3AT) §qolin Aszrlel Belgh Ass B9 Ak 7% Ane 95 4

1o H
A} AFAE(H3AT) 75
* H3AT : Hydrogen—3 Advanced Technology
s (FRAA B ) HH AESL dRF] Q)
gk JAEEA Au], HFE AlEHeld H 2d A

A 5
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% ARESA 100g A4 7Vs. ITERS 1/20 52 AE44 dgF7| A28 &9 o

o (RACE") JETE &8l 545 ZR7|& 44| A28 7]e v%st 9 eltol &85 9dl] 74
A gg

* RACE : Remote Application in Challenging Environments

¥ (5A) oF 160789 alxv]o] L4, oF 407 Z2AE 2o, 100o709] AkdA 2 1374 o &=}
HE 345ME ZHEIA HE R&D 3

o (JET) AlA 29| g3t A= 24 AAANA FdshA DT A8 7523 &9 $8
— AA FE==2 DT Aol A3(91D)skdom, oF 1271 16MW 353 A& AJ1HQ=0.67)('97)

— ITER®} T3t w€E u, grdoz I (CFC tHEZ  dade)=(09~11) =
NBI(34MW) &} ICRH(22MW) 5 7}d x| A8 &

— DT Ag& x§slo] ITER®] 1% ZFetart waxve|e W 55 58 FolH, 22.14 DT
A& 28 (527 & 59MJ Fusion power B4)

[ JET A% ]

o (MAST-U) '13¥%E ITER #A|¢s 93 sl 2 Super—X ©HE] &8 A7 55 Hiz
CCFE®¢] MASTE MAST-UZ ola#e|= &

— NBI Sizz#lo]=, Super—X EHE|, Zehxrl Aaale) fA1E slak A seklE A 5
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O 53 A 2 Fx1 &3 (228 7|%)

o (14 ¥B) o 3370e] AEY 2ee] BF F, V169 ofF FF
— (F7hE 2E) WFEUDI GFE, A1) 02 oA nE FEsH, 3
T %Y, 2y, ool 5 A3 sty 57

— (@ B A7) RS, B TREED), A-RA FRTD) 5

h
ok

— (FAF F5) “22.% 7|, 7A 48.6% FH(6.52Y) FA FA(ZF 47.4, FF 1.2)
x nfo] 22 £ T E(MS)—e]2of| x| 7+ AHFF(28~, 50MW) AleF A Z("23.59)

[ @53 Fa Wz 2ehee] @3 ]

714% (F7H) WA /AR A 2 AF A BE TR

Commonwealth x| 7+ [(A] z22"d=4 20T @4 (C21.9)

Fusion System E 7}t [l x]] SPARC A=A 714 F (21~25), | 2.6&80uA0)=,
(CFS) (Z2Z=HA=A) Q>1 2A(C25), @>10 24 (C27) T 5 % 363%)
(0)2) SPARC, ARC | [A1Z 2] ARC 7] 200MW HZ4t (*30s%)

Q)34 [A3}] Trenta AA 1= &4 (°21) 763019
Helion Energy osl [0l Y A]] Polaris =] 744 5 (21~23) (Sam  Altman(53¢d),
(7 =) e [AZ=2] 43 Wds 93 Duston Moskovitz,
Polaris & MSTH 50MW A& TZ('28) Mithril 5 % 63)
TAE A7) 7 | [ 3] Norman A 7.588EE 24 (22) 1.7Z= L (TIFF
Technologies Copernicus, | [&elx]] Copernicus 714 F(‘22~25) IcngesmmT mlMamgemﬁ’
evron lecnnology,
(m1=) Da vinci 5 | [A%2&] Da vinci A4 4% (‘30s) 722 217D
A7) 7hE
Tokamak Energy TEEA [/EELH ST-40 AA 19= =24 (22) 23 o l (Hans—Peter
(%) (mezasa) | [€oWx]] ST8O-HTS A $2('26) Wid UK 34813 Seed
ST-80 STl | [AF2] ST-E1 4842 24 ('30s) find 5 3 5X)
. A7) =3 | (AT Fehzel AAE Feize) ghE 27| 42899
General Fusion S 10ms, 3WEHE = ('22) (Bsiness  Development
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