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AN SAEEESMNERREAN TR Y VA EGHE T n Y = 7 b BUEERIFIE T e = 7 b
BRG TER 7 ey =7 b OFHE OB
Evaluation perspectives in FY2021 External Peer Review on "Large Helical Device Project,

Numerical Simulation Reactor Research Project, and Fusion Engineering Research Project”

DM BEEIZFE T D TREAY B VIEEGE 7 n Y =7 b BIEEBRFIE T 0o =2 b
BRETEMET e =7 b ST 24MTHE T, 5 3 HIh B BRI 25 e LT, 20
P OBLS Z TRLO L D ITED THEMT 2,

M OBLR DA R 13, RGBT A R FR RS & U %M L T X 72irJESE O fh
B Z YN L FERE ORI, K OENDICESS AZOTRMICET 25 2R LT 5,

¥, F3HTHI BRI W T, FFEKEROFEO R REIZET 2 BIROHIZE STV D
R E R B Cld. FSEICR T 2 A B0 TREIFFEILE & LT, REOHHIEH
L & HITHRMAR L OBER T2 0P ARk L R RE X 5, BRETZ MBI T Hil L
RGO FEIUT AT T, KO FZEEE LG R L MWL mE e b EBS I & D mE
IRBEFRA~D AR E T BT AARRERDO LI HEES 5] (TS LT, Az 75 Z &I/
= RESR

In the external evaluation of the "Large Helical Device Project, the Numerical Simulation Reactor
Research Project and the Fusion Engineering Research Project" to be carried out in FY2021, the perspective
of the evaluation will be set as follows for the 3rd Medium-Term Plan.

Each item of the perspective is based on the evaluation of the validity and achievement of research and
other activities carried out by the National Institute for Fusion Science as an inter-university research institute,
and recommendations on future directions based on them.

In addition, it should be noted that the evaluation will be conducted in the light of the statements : "As a
core research base for nuclear fusion science research in Japan, it will aim to systematize academically and
develop nuclear fusion science, related science and engineering, in cooperation with universities and research
institutes” ; and “Toward the realization of controlled thermonuclear fusion with excellent environmental
safety, the relevant research in Japan as a whole, from joint research using large-scale experimental
equipment and computers to support of the burning fusion experiments through international collaboration,
will be promoted", in the section of goals related to research levels and research results in the 3rd Medium-

Term Goal.

e

Notice

1. RE L7 BEIBBMAERFMEFTOEY Fb R THEEI Tholeh, EIFBRECE)
FICRO L CHEOREFSN2Sh, ThICHET5HEEN L b TE D,
1. Were the goals set appropriate from the perspective of the National Institute for Fusion Science, and
have they been appropriately updated in light of research results and research trends, and have the

corresponding measures been taken accordingly?



2. FRHBORFLRFAMEE L L THoRERBEALH ST,

2. Have sufficient results been produced as an inter-university research institute in the academic field?

3. B 3HITHFEICIT 5 TR FEDOBAN O L RERD BT b,
3. Were sufficient results obtained from the viewpoint of the following special notes in the Third Medium-

Term Plan?

(REUAY VIS ERH B 7 0 P = 7 b)
(Large Helical Device Project)

3—1 ~UANANGTROWHEHKOTZEORRILLERINT T X~ OREGRIBERIZ AT T, KA~
UhnAEE (LHD) OFERLM%REm B B L, 77 X<l ek OFHASS
A N 22278 BRER R DB i 2 e od> T, BHKFEEREZ T T 5,
3-1 Deuterium experiments will be carried out by upgrading plasma control, heating, diagnostics, and
safety control facilities to further improve the performance of the Large Helical Device (LHD) for
systematization of physics and engineering of helical systems and comprehensive understanding of

torus plasmas.

3—2 ZAIUTXV. F3HIPH B TREE TS, A A IR 1{E2, 00007 A R L .
IZRA P I AT AT REZR R ERE T 7 A~ 2 RELT 5,
3-2 We will achieve an ion temperature of 120 million degrees by the end of the third mid-term target

period and realize ultra-high performance plasmas that can be extrapolated for use in a fusion reactor.

3—3 FE7z., EAFEREICIT DA A ONEBEEEREZRORL T U A 7 U o TRREEIC
B9 2 KR RNARR R A, SL[FINFSE 2 HE & 9 2 FINIFSEIC & 0 BGiEd 2,

3-3 Hydrogen isotope effects on the formation of internal transport barriers of ions and particle recycling

characteristics in deuterium discharges will be verified through academic research based on

collaboration.

(BEEFIFE T2 =7 )

(Numerical Simulation Reactor Research Project)

3—1 FIRwYIal—# (RA—N_—aL b a—FILAFN) BAMERLT. ¥ilER
FOREINT =27 T R2nbERT I A~ « 75 A< ktiEE T ET v I a
L v RO - 353E - BRI AL D =D DRI A D 5 & & bIT,
FRBUEERIZIBNT, 77 A3 Y 2 Lb—F OMRZ BT L LT 450 kI
MBS, ZRUCKkHS LS 3Rt 2 — ROKEILETIT ).

3-1 Effectively using the supercomputer system, the Plasma Simulator, for construction of the

Numerical Simulation Reactor, we advance research for development, extension, high precision, and



the integration of the simulation codes for the whole device from the core plasma to the peripheral
plasma and plasma facing wall. During FY2019, we improve the performance of the Plasma
Simulator more than four times compared to the current system, and optimize various three-

dimensional simulation codes for the improved system.

3—2 Fiz, VHBUFEETIZ, a7 77 X~| k&éﬂmﬁt@%?ka%AmL:—
R~DAATRIAT:, 55 3 W ) FAEHIRIRS T £ Tlo, Al NI A A HE
IRAEI ATy, SHIZ, FE3WHTH ALK TIRRETIZ, 27 AT a2l
T 577 Xt OMPEEFHIIC L E ThH D71 7T I v 7T OBESH - T T L
DOREFIZL V3 FEV)FRIY I 2 b—3 a3 VEEZBRRT 5,

3-2 In addition, modeling of turbulent transport in core plasma and the application of the model into the
integrated transport code are to be completed by the end of FY2019, and the incorporation of
multiple ion species effects into various transport codes is to be done by the end of the third mid-
term target period.

Furthermore, by the end of the third mid-term target period, molecular dynamics simulation
techniques are developed by improving programs and building new models necessary for evaluating

the physical properties of plasma facing materials such as tungsten.

3—3 WATL T, FRlBEEEZERT 27200 EMIE LT, LHDY 7 A Zihad LT 5
WA LA 7T X< 0 3Ryt VA, ks, NEM, FERIE IR :oﬁf@%ﬁ%
REDODHEIZEV a—FOEKELZFED DL L & B, BT 2 EEMHESEICET 5
R lb—va UIFEEITO,

3-3 Simultaneously, while supporting research to achieve the above goals, we improve the code

accuracy by comparison with the experimental results on the three-dimensional equilibrium,
transport, instability and nonlinear evolution of magnetically confined plasmas, including LHD

plasmas, while conducting simulation research on related basic physics.

(BRE LHE 7 n =7 1)

(Fusion Engineering Research Project)

3—1 EEEFORMIESRZ HIEL, FRSHEE T WVIFOBERRG 2 £ Lo, &A%
AR ORE S 2 BB 5,
3-1 Aiming for the early realization of fusion reactors, the conceptual design of helical fusion reactors
will be summarized, and the numerical targets of each development issue will be concretely defined
in 2016.

3—2 JFHETOREORELE, T b EE) U s o mtERe L & SR, B EEHED
WESTAZ AN T 7 BRFEAFFE A HEMES 5 Z 212k D | %3@¢@Hﬁ@ﬁ%7ﬁi?’ K
MEBGBIRE~ 7 3%y NelET T 0y N AT AOEBBGIED T 3kit 2 £
LD L EBIT, ~NUAVIFEIZAT TR — R~y 72 mEFICE LD D,



3-2 By promoting refinement of reactor design, and the interrelated enhancement of performance and
reliability of core equipment, and by progressing development research for establishment of
standards and criteria, the engineering design of a full-scale prototype of the large high-field
superconducting magnet and the advanced blanket system will be summarized, and the academic

research roadmap for helical fusion reactor development will be summarized in the report.

3—3 WATLT, H2WTEDL BT RERETHD B - WHKEIN—7 ) X TRARER
e BATABR A | F OIS & LA I K 2 EWS & o LRIBFZEORRETRIL, KO
B« BRI T C oM R OERIEIC X 2 BRA T ORRI & FEEA~D TS
w5 L& bIT, BEEBEIOEER~DRER - (22X 5,

3-3 At the same time, the functions of domestic and international collaborations will be strengthened by
expanding performance and establishing collaboration centers for large-scale facilities such as
"heat/mass flow loop" and "the large-diameter high magnetic field conductor test facility” that were
launched in the second phase. The systematization of fusion engineering and its contribution to
interdisciplinary research by accumulating knowledge for the establishment of standards and criteria
will be promoted, and the expansion and promotion of related technologies to industry will be

planned.

W4 E O E N R OEERR R PRI IR & LT, RESEDOBERILE a2 =T 4D
FREIZEBR L7720,

4. Was contribution made to the enhancement of the functions of the universities and the development of the

community as a domestic and international core research center in this field?

5. EBRRMEER SICESE, WAOPRILR L OFEE RN, HEMREIC L) B ZED
7ol
5. Was internationalization promoted through exchanges of researchers and joint research with overseas

research bases, based on international exchange agreements?

6. RFEFL L HIAMERICHEBRAYNTE Y AR Z BT 725
6. Was human resource development tackled together with universities and other organizations to achieve

results?

Uk



TSR AR A eI E R SN R E R R A S Y 2 — L

HE (ZR) HiJE (BRI )
# A A % 5
ps &l ZH | LHD | #fm | L
F7 6 MEERE
. - BT G DR
53 5H19
PRSE SALORUO et eRARE (M) oW (2 O
- ZEE. BIEEE (FEE D) oI
E7 7EEERE
CONRFEIEBAEE OME) ROHMES (EN-4E) o
AFBHE 9H  7THCK) Wk (8) DER
CFHEOBS () ORE
I A S D — L (%) ORER
£ 1 ENBHMEEESRUVE 1 BEMTE olololo
N , - B BLE DR
itaE L O & B O c FHIOHED FF R VA Y 2 — )VEE DR © O ER | Bl BN BN
FE2EPERRFAR TS =/ FEMPE O
ARBELTIA22H ) | - BIEFTN D OIEBIME L OVERISE . B A O - ;i
- HEPEREE  RAMR SR D R 2 B A =
Fo2ELHDEE IO Y FEMEE @)
ARBELIA26 R G | - BTN D OESIME L VEEA . 1550 O e ;
- HPRRE, RSSO ER 2 PR =
%2 ERRATEHR IOy FEFHS O
SR3EL2H 6 HU) ﬁMWM%@@%h”&U TEEINE . T LACHR O :2 ﬁ
- B, AR RO Rk % PR .
LHD & 7u ST h FEMHS SNEARTRES O
ARBEL2A SHOK | - 52 EHPHE L Az, SEADR L gfli
- BB, AR OER & BRAG =
BREIZHE IOy FEMSE SEARITHES O
ARMIEL2ZA AR | - B2 EWEE &R, SMEAD RIS A2 ©
- BB, BTSSR O VERR % BltG o
HERBRFHE T O 7 FEFINE AEARTRAR O
SRBEL2H ORCK) | 52 ERIERA LA, AEADRHE i I
- BB, IR O MR B oo
F7 sEEERE
TRSEL2AZ0RUD | . smEpfiom ki >V T ER R 2 b RS
Z8 (M) ROHMHEEE (EWN) 55 O R H IR
ZE GHEAN) ROHEMEAEE GHEAN) 550 RIR
ARSI 2 TR g
P L LT OISR AR ES L D LD
GMEAZE & bIERILFE D H 2. HFETIER)
KAMES OB LHMHE L LTORKEEEEE - BIF
A4 1A B RRicH




i (ZH) Hi (FPT)

# A H += H

+

EEs

| FE | D ol T

ha:in

ZAE -RIZEBE - BENEHMES ORGSR A HKIC, SMHREE
SF4E 1 HHA WEE (BER) Z1ER
FFEREEEFE~A—LEA L, BRBS

F 20N BEMEESRVE IEEMTE
AF44E 1~248 - BEHEEHSOFTEEE L ONE U F L OB%RONKIHER O O OO O O
- SNEREEM RS E (B Ot

EIENBAMESSRUVE 4 BIFEMEHE (F—/LER)
wh4sE 24 - SMERRPATARA () Okt o

%*Bnﬂﬂﬁi % (

%K) OWE
Dzt
=ik

DB 1 BATZ BT

£7900EERE
A4 3H 4H ) SRR R O KGR






