Thu. Mar 18, 2021

Room A

Planning Lecture | Board and Committee | Board of Directors
[2A_PL] Looking back the symposium on "Ten
years after 1F accident" and thinking

about the future
Chair: Etsuro Saji (MHI NSE)
1:00 PM - 2:30 PM Room A (Zoom room 1)

[2A_PLO1] Summarry of Part I: "Focused on 1F
accident"
*Seiichi Koshizuka' (1. UTokyo)
[2A_PLO2] Summarry of Part I: "Focused on 1F
accident"
*Hiroshi Miyano' (1. Former Hosei Univ.)
[2A_PLO3] Summarry of Part I: "Focused on 1F
accident"
*Reiko Fujita' (1. Former TOSHIBA)
[2A_PLO4] Summary of Part II: "Visions of nuclear
science and technology"
*Kenta Murakami' (1. Nagaoka Univ. of Tech.)
[2A_PLO5] Discussion for the future based on the
reflection of the accident
Seiichi Koshizuka', Hiroshi Miyano?, Reiko Fujita®,
Kenta Murakami?, Ken Nakajima® (1. Utokyo, 2.
Former Hosei Univ., 3. Former TOSHIBA, 4.
Nagaoka Univ. of Tech., 5. President of AESJ)

Planning Lecture | Board and Committee | Education Committee

[2B_PL] Japan's Contribution to International
Development of Nuclear and Radiation

Education
Chair: Masayoshi Uno (Univ. of Fukui)
1:00 PM - 2:30 PM Room B (Zoom room 2)

[2B_PLO1] Development of Radiation Education in Asia
Pacific Countries
*Takeshi limoto' (1. UTokyo)

[2B_PLO2] Instructor Training Program for Human
Resourse Development in Asian Countries
Entrusted from MEXT
*Yoshihiro Nakano® (1. JAEA)

[2B_PLO3] Support on HRD for Nuclear Power
Newcomer Countries
*Akio Toba' (1. JICE)

[2B_PLO4] Nuclear Education System Foundation
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Program by Japanese University Network for
Global Nuclear Human Resource Development
*Kenji Takeshita' (1. Tokyo Tech)

[2B_PLO5] Wrap-up Discussion
Takeshi limoto', Yoshihiro Nakano?, Akio Toba®,
Kenji Takeshita® (1. UTokyo, 2. JAEA, 3. JICE, 4.
Tokyo Tech)

Planning Lecture | Technical division and Network | Computational
Science and Engineering Division

[2C_PL] Latest knowledge about the Fukushima
Daiichi accident obtained by

computational science and technology
Chair: Takeshi Mitsuyasu (Hitachi)
1:00 PM - 2:30 PM Room C (Zoom room 3)

[2C_PLO1] Numerical simulations of radiocesium
dynamics at the atomic scale for
environmental recovery and
decommissioning in Fukushima
*Masahiko Okumura' (1. JAEA)

[2C_PL0O2] Computational materials science study on
the properties of fuel debris
*Mitsuhiro Itakura’ (1. JAEA)

Planning Lecture | Technical division and Network | Radiation Science
and Technology Division

[2D_PL] Basics and applications of shielding
design based on the Handbook of

Radiation Shielding
Chair: Hideo Hirayama (KEK)
1:00 PM - 2:30 PM Room D (Zoom room 4)

[2D_PLO1] Procedure and suggestions for shielding
design
*Yoshitomo Uwamino’ (1. JRIA)

[2D_PLO2] Important remarks on cross section libraries
and codes used in transport calculations
*Chikara Konno' (1. JAEA)

[2D_PL0O3] Present status of Monte Carlo code PHITS
and its application
*Yosuke lwamoto' (1. JAEA)

[2D_PL04] Safety dose evaluation for radiation
streaming and skyshine
*Yoshihiro Hirao' (1. NMRI)



Planning Lecture | Technical division and Network | Nuclear Safety
Division

[2F_PL] Continuous improvements and

significance for stakeholders
Chair: Naoto Sekimura (UTokyo)
1:00 PM - 2:30 PM Room F (Zoom room 6)

[2F_PLO1] Continuous improvements of safety from
the viewpoint of utilities
*|chiro Ihara' (1. Chubu Electric Power)
[2F_PLO2] Continuous improvements of safety from
the viewpoint of regulator
*Takanori Nishizaki' (1. NRA)
[2F_PLO3] Continuous improvements of safety from
the viewpoint of the local government
*Akihiro Yamamoto' (1. Fukui Pref.)
[2F_PL0O4] Continuous improvements of safety from
the viewpoint of public
*Tadahiro Katsuta' (1. Meiji Univ.)

Planning Lecture | Technical division and Network | Committee on
Nuclear Non-Proliferation, Safeguards and Security

[2G_PL] Status and Challenges on Cyber Security

for Nuclear Facilities
Chair: Kazunori Suda (JAEA)
1:00 PM - 2:30 PM Room G (Zoom room 7)

[2G_PL0O1] Current status and future prospects of
cyber security for nuclear facilities
*Mitsuaki Ishiba' (1. Hitachi)

[2G_PL02] Cybersecurity and Subjective Risk
Recognition in Nuclear Facilities

*Makoto Takahashi' (1. Tohoku Univ.)

Planning Lecture | Over view Report | Research Committee on Fission
Product Behaviors under Severe Accident

[2H_PL] Activity results of the Research
Committee on Fission Product Behaviors

under Severe Accident and its future

developments
Chair: Yosuke Katsumura (Prof. Emeritus, UTokyo)
1:00 PM - 2:30 PM Room H (Zoom room 8)

[2H_PLO1] Latest results on understanding of FP

behavior in the 1F plant and it s future

©Atomic Energy Society of Japan

Atomic Energy Society of Japan 2021 Annual Meeting

developments
*Junichi Takagi' (1. TOSHIBA ESS)

[2H_PLO2] Latest survey results on experimental
studies on FP behavior and its future
developments
*Masahiko Ohsaka' (1. JAEA)

[2H_PLO3] Latest results on short, medium and long
term behavior of FPs and its future
developments
*Hidetoshi Karasawa®' (1. JAEA)

[2H_PLO4] Summary of the 4 year -activities of the
committee and necessar developments for
next stage
*Yoichi Wada' (1. Hitachi)

Room |

Planning Lecture | Over view Report | Research Committee on
Radioactive Waste Management with Partitioning-Transmutation
Technology [Nuclear Fuel Cycle and Environment Division, Reprocessing
and Recycle Technology Division]

[2I_PL] Application of partitioning and
transmutation technology to waste

management
Chair: Tatsuya Suzuki (Nagaoka Univ. of Tech.)
1:00 PM - 2:30 PM Room | (Zoom room 9)

[21_PLO1] Overview of activities in research committee
on radioactive waste management with
partitioning-transmutation technology
*Yaohiro Inagaki’ (1. Kyushu Univ.)

[21_PLO2] A concept for total performance assessment
of nuclear fuel cycle
*Kenji Nishihara' (1. JAEA)

[2I_PLO3] A trial assessment for current LWR cycle
*Masahiko Nakase' (1. Tokyo Tech)

[21_PLO4] A trial assessment for MOX plu-thermal cycle
*Hitoshi Makino' (1. JAEA)

[2I_PLO5] A trial assessment for fast reactor cycle

*Sou Watanabe' (1. JAEA)

Planning Lecture | Board and Committee | Fellows Planning Committee
(FPC)

[2J_PL] 13th Fellows Gathering

Chair: Kazuaki Matsui (FPC)

1:00 PM - 2:30 PM Room J (Zoom room 10)

[2J_PLO1] Environmental Recovery and Creation for



Fukushima
*Toshimasa Ohara' (1. NIES)

Planning Lecture | Technical division and Network | Subcommittee on
Particle Accelerator and Beam Science

[2K_PL] New possibilities for quantum beam

technology expected in the 2020s
Chair: Noriyosu Hayashizaki (Tokyo Tech)
1:00 PM - 2:30 PM Room K (Zoom room 11)

[2K_PLO1] Progress of validation of Linear IFMIF
Prototype Accelerator (LIPAC) at Rokkasho
Fusion Institute
*Keitaro Kondo' (1.QST)

[2K_PLO2] Attosecond Laser Facility (ALFA)
*Kaoru Yamanouchi' (1. UTokyo)

[2K_PLO3] Activities centered around Quantum
Innovation for Safe and Smart Society
(QiSS) with enterprises, research institute
and academia

*Takashi Nakano' (1. Osaka Univ.)

Planning Lecture | Technical division and Network | Fusion Engineering

Division

[2L_PL] Current status of facilities related to
fusion reactor research at universities

Chair: Manabu Satou (Hachinohe Inst. of Tech.)
1:00 PM - 2:30 PM Room L (Zoom room 12)

[2L_PLO1] Hydrogen and Helium ion irradiation and
mechanical properties
*Akira Hasegawa1 (1. Tohoku Univ.)

[2L_PLO2] Microtissue development by ion irradiation
*Hideo Watanabe' (1. Kyushu Univ.)

[2L_PLO3] Development of evaluation technique for
ion-irradiated specimen
*Tatsuya Hinoki' (1. Kyoto Univ.)

[2L_PLO4] In-situ observation of microstructure
changes under simultaneous electron beam /
ion irradiation
*Naoyuki Hashimoto® (1. Hokkaido Univ.)

[2L_PLO5] General discussion
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Planning Lecture | Board and Committee | Board of Directors
[2A_PL] Looking back the symposium on "Ten years after 1F accident”

and thinking about the future
Chair: Etsuro Saji (MHI NSE)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room A (Zoom room 1)

[2A_PLO1] Summarry of Part I: "Focused on 1F accident”
*Sejichi Koshizuka' (1. UTokyo)

[2A_PLO2] Summarry of Part I: "Focused on 1F accident"
*Hiroshi Miyano' (1. Former Hosei Univ.)

[2A_PL0O3] Summarry of Part I: "Focused on 1F accident”
*Reiko Fujita’ (1. Former TOSHIBA)

[2A_PLO4] Summary of Part II: "Visions of nuclear science and technology"
*Kenta Murakami' (1. Nagaoka Univ. of Tech.)

[2A_PLO5] Discussion for the future based on the reflection of the accident
Seiichi Koshizuka', Hiroshi Miyano?, Reiko Fujita®, Kenta Murakami®, Ken Nakajima® (1.
Utokyo, 2. Former Hosei Univ., 3. Former TOSHIBA, 4. Nagaoka Univ. of Tech., 5. President
of AESJ)
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IFEHRRI0FEV RO LZRYBRYSRIZCOVTERS
Looking back the symposium on "Ten years after 1F accident” and thinking about the future

THEEH S

1. BWY

VRO TIH LA, 12 BIZBES NS HREBIEES R 3EH (IF) Fi) o 10 £ 2R
YA TVISION2050 - FH ARV IRV REEZ RIEZ D] 12OV T, Y HOFEES/ SRV ETim OS2 #7
T5, TLT, ZNOEEE XY FROLHZOH Y HFRIEBTEHICOWTHERT 5
LIFBRZI0ELVYRSHLDTATS LIRE

—HHE GAWH) omE7+— I AMmE, ZHH B H 12 H) DRI ORNAHw D 5 & Lz,
RIEITELE LCRBMBICMIT R ELZE#R L, B ITFRE (FL LTET) MoEmomid - FEEH
DOEGESHIZEWTZARE Lz, DT, MBI ZETT 5.
2-1. EEIA—HR&E

T DIZ, IF FHEHES 7 4 1 —WG NAFEEE L7 Y FAHIE S ~ OOV fHA K IFHA
EFHBOFEREZHRET D, T, IFEFRFAZES KRR 1Y = 7 F )b BEIF K OVE sk o 18
B - FA OB AR E S B ORRICOWTHRET 5, KEICTEE L TYRENMOFHRE Z /%Y
ARE LT VEREEML, FRO5HDOH D HFEIZONWTOERRBRZWNZTEL,
2-3. RFNDORESRR

A SHEE SN2 B CHRE S L, VB 8 A BIREI 2 BMA L7 R HORRGEHE WG 12k
b e TS T 5, RPNV —OKREOFER., JELEIE~ORE, R 77 - iR
DI RES) . FOfmmR 2S5,
3. Xty avOBE

VURT T LADFEEE THY . AIEEHMEOREKRE TH L, HEH - (FEEHRES 742 —WG &, K
R). B8 BEFRNEER., TiEBOR) . BHE T GRERRPIMRE, oi2) . M EEX (R hokk
BRETWG U — & — EMFERK) Lo, o RIOT ATORBANEDOY <) =215, TO®ROKRE
AT, ERERRICEREOT B (IR 2R Z, YRV U LAY HORERNAR EEIRY IR o0,
WEDXDEBIIONT, ZO0OH Y HFOEE T #HOBRFHIE T 2 X BRI EIT O,

*Board of Directors, AESJ
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IFEHRRI0FEV RO LZRYBRYSRIZCOVTERS
Looking back the symposium on "Ten years after 1F accident” and thinking about the future

THEEH S

1. BWY

VRO TIH LA, 12 BIZBES NS HREBIEES R 3EH (IF) Fi) o 10 £ 2R
YA TVISION2050 - FH ARV IRV REEZ RIEZ D] 12OV T, Y HOFEES/ SRV ETim OS2 #7
T5, TLT, ZNOEEE XY FROLHZOH Y HFRIEBTEHICOWTHERT 5
LIFBRZI0ELVYRSHLDTATS LIRE

—HHE GAWH) omE7+— I AMmE, ZHH B H 12 H) DRI ORNAHw D 5 & Lz,
RIEITELE LCRBMBICMIT R ELZE#R L, B ITFRE (FL LTET) MoEmomid - FEEH
DOEGESHIZEWTZARE Lz, DT, MBI ZETT 5.
2-1. EEIA—HR&E

T DIZ, IF FHEHES 7 4 1 —WG NAFEEE L7 Y FAHIE S ~ OOV fHA K IFHA
EFHBOFEREZHRET D, T, IFEFRFAZES KRR 1Y = 7 F )b BEIF K OVE sk o 18
B - FA OB AR E S B ORRICOWTHRET 5, KEICTEE L TYRENMOFHRE Z /%Y
ARE LT VEREEML, FRO5HDOH D HFEIZONWTOERRBRZWNZTEL,
2-3. RFNDORESRR

A SHEE SN2 B CHRE S L, VB 8 A BIREI 2 BMA L7 R HORRGEHE WG 12k
b e TS T 5, RPNV —OKREOFER., JELEIE~ORE, R 77 - iR
DI RES) . FOfmmR 2S5,
3. Xty avOBE

VURT T LADFEEE THY . AIEEHMEOREKRE TH L, HEH - (FEEHRES 742 —WG &, K
R). B8 BEFRNEER., TiEBOR) . BHE T GRERRPIMRE, oi2) . M EEX (R hokk
BRETWG U — & — EMFERK) Lo, o RIOT ATORBANEDOY <) =215, TO®ROKRE
AT, ERERRICEREOT B (IR 2R Z, YRV U LAY HORERNAR EEIRY IR o0,
WEDXDEBIIONT, ZO0OH Y HFOEE T #HOBRFHIE T 2 X BRI EIT O,

*Board of Directors, AESJ
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IFEHRRI0FEV RO LZRYBRYSRIZCOVTERS
Looking back the symposium on "Ten years after 1F accident” and thinking about the future

THEEH S

1. BWY

VRO TIH LA, 12 BIZBES NS HREBIEES R 3EH (IF) Fi) o 10 £ 2R
YA TVISION2050 - FH ARV IRV REEZ RIEZ D] 12OV T, Y HOFEES/ SRV ETim OS2 #7
T5, TLT, ZNOEEE XY FROLHZOH Y HFRIEBTEHICOWTHERT 5
LIFBRZI0ELVYRSHLDTATS LIRE

—HHE GAWH) omE7+— I AMmE, ZHH B H 12 H) DRI ORNAHw D 5 & Lz,
RIEITELE LCRBMBICMIT R ELZE#R L, B ITFRE (FL LTET) MoEmomid - FEEH
DOEGESHIZEWTZARE Lz, DT, MBI ZETT 5.
2-1. EEIA—HR&E

T DIZ, IF FHEHES 7 4 1 —WG NAFEEE L7 Y FAHIE S ~ OOV fHA K IFHA
EFHBOFEREZHRET D, T, IFEFRFAZES KRR 1Y = 7 F )b BEIF K OVE sk o 18
B - FA OB AR E S B ORRICOWTHRET 5, KEICTEE L TYRENMOFHRE Z /%Y
ARE LT VEREEML, FRO5HDOH D HFEIZONWTOERRBRZWNZTEL,
2-3. RFNDORESRR

A SHEE SN2 B CHRE S L, VB 8 A BIREI 2 BMA L7 R HORRGEHE WG 12k
b e TS T 5, RPNV —OKREOFER., JELEIE~ORE, R 77 - iR
DI RES) . FOfmmR 2S5,
3. Xty avOBE

VURT T LADFEEE THY . AIEEHMEOREKRE TH L, HEH - (FEEHRES 742 —WG &, K
R). B8 BEFRNEER., TiEBOR) . BHE T GRERRPIMRE, oi2) . M EEX (R hokk
BRETWG U — & — EMFERK) Lo, o RIOT ATORBANEDOY <) =215, TO®ROKRE
AT, ERERRICEREOT B (IR 2R Z, YRV U LAY HORERNAR EEIRY IR o0,
WEDXDEBIIONT, ZO0OH Y HFOEE T #HOBRFHIE T 2 X BRI EIT O,

*Board of Directors, AESJ
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IFEHRRI0FEV RO LZRYBRYSRIZCOVTERS
Looking back the symposium on "Ten years after 1F accident” and thinking about the future

THEEH S

1. BWY

VRO TIH LA, 12 BIZBES NS HREBIEES R 3EH (IF) Fi) o 10 £ 2R
YA TVISION2050 - FH ARV IRV REEZ RIEZ D] 12OV T, Y HOFEES/ SRV ETim OS2 #7
T5, TLT, ZNOEEE XY FROLHZOH Y HFRIEBTEHICOWTHERT 5
LIFBRZI0ELVYRSHLDTATS LIRE

—HHE GAWH) omE7+— I AMmE, ZHH B H 12 H) DRI ORNAHw D 5 & Lz,
RIEITELE LCRBMBICMIT R ELZE#R L, B ITFRE (FL LTET) MoEmomid - FEEH
DOEGESHIZEWTZARE Lz, DT, MBI ZETT 5.
2-1. EEIA—HR&E

T DIZ, IF FHEHES 7 4 1 —WG NAFEEE L7 Y FAHIE S ~ OOV fHA K IFHA
EFHBOFEREZHRET D, T, IFEFRFAZES KRR 1Y = 7 F )b BEIF K OVE sk o 18
B - FA OB AR E S B ORRICOWTHRET 5, KEICTEE L TYRENMOFHRE Z /%Y
ARE LT VEREEML, FRO5HDOH D HFEIZONWTOERRBRZWNZTEL,
2-3. RFNDORESRR

A SHEE SN2 B CHRE S L, VB 8 A BIREI 2 BMA L7 R HORRGEHE WG 12k
b e TS T 5, RPNV —OKREOFER., JELEIE~ORE, R 77 - iR
DI RES) . FOfmmR 2S5,
3. Xty avOBE

VURT T LADFEEE THY . AIEEHMEOREKRE TH L, HEH - (FEEHRES 742 —WG &, K
R). B8 BEFRNEER., TiEBOR) . BHE T GRERRPIMRE, oi2) . M EEX (R hokk
BRETWG U — & — EMFERK) Lo, o RIOT ATORBANEDOY <) =215, TO®ROKRE
AT, ERERRICEREOT B (IR 2R Z, YRV U LAY HORERNAR EEIRY IR o0,
WEDXDEBIIONT, ZO0OH Y HFOEE T #HOBRFHIE T 2 X BRI EIT O,

*Board of Directors, AESJ
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(Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room A)

[2A_PLO5] Discussion for the future based on the reflection of the
accident

Seiichi Koshizuka', Hiroshi Miyano?, Reiko Fujita®, Kenta Murakami®, Ken Nakajima® (1. Utokyo, 2. Former
Hosei Univ., 3. Former TOSHIBA, 4. Nagaoka Univ. of Tech., 5. President of AESJ)
3A1112B(ICREFEDIFEREI10ED VIRI D L TVISION2050 - ERZIRDIERDAREREZXS] (1) 18
BU#4—NXiR (ZEBHERE D+ O—ORBRRUHE. RIFRIZESRCEERHNTOY 10 ~0EEE
SEICOVNTHEE) « () RFDORKGR (EFFZEICLIBROPARS) (COVT. AEvIa VT
DED. SEICDOVTERS, BARICE. BIFTHHDOERP/IARILEIROBIE. BEENSORRIEER
NI B, BEDMETRCTRZNSEBRIRXZRE L TOSEDEE. HOAFCDVTERI D, (YUK
IOLTOTS LIMBTEEAKRFE)

©Atomic Energy Society of Japan
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Planning Lecture | Board and Committee | Education Committee
[2B_PL] Japan's Contribution to International Development of

Nuclear and Radiation Education
Chair: Masayoshi Uno (Univ. of Fukui)

Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room B (Zoom room 2)

[2B_PLO1] Development of Radiation Education in Asia Pacific Countries
*Takeshi limoto' (1. UTokyo)

[2B_PLO2] Instructor Training Program for Human Resourse Development in
Asian Countries Entrusted from MEXT
*Yoshihiro Nakano' (1. JAEA)

[2B_PL0O3] Support on HRD for Nuclear Power Newcomer Countries
*Akio Toba' (1. JICE)

[2B_PLO4] Nuclear Education System Foundation Program by Japanese
University Network for Global Nuclear Human Resource Development
*Kenji Takeshita' (1. Tokyo Tech)

[2B_PLO5] Wrap-up Discussion
Takeshi limoto', Yoshihiro Nakano?, Akio Toba®, Kenji Takeshita® (1. UTokyo, 2. JAEA, 3.
JICE, 4. Tokyo Tech)

©Atomic Energy Society of Japan
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BEEZEERtEYYaY

BARDEFH - AFREFTOEERERFE~DEH
Japan's Contribution to International Development of Nuclear and Radiation Education

(1) ZFOTREFRHE~DOBAREEDORMA

(1) Development of Radiation Education in Asia Pacific Countries
A B mARET 2 HMm B FERZEY
R KRS e R{edid SRHEARBYE 4T R

1. B&ETSHIAEAT U7 - KEFMEEEDOHRE

Z TR S IAEA Hulsg i it F1 7 e 777 2 TCP (RAS/0/079) “Educating Secondary Students and
Science Teachers on Nuclear Science and Technology (2018-2021) ’i%% ®fij& RAS/0/065 (2012-2016)
BB ZARN TV D, IR L~L D STEAM EEIDRF IREEG (NST) A28k & L TEAL, £
DEHEZ WOW factor 24511 L TR Z S0 55A ThH o7, BARRIIZIT (1) NST 2B o Jeiefg7en
PAE (HKEE3E ) ORBRMAZEBICHET Y 2 — 080, & BITIiTEN b OG0 B o figa
ZRRE CHAT 0O HEEA M1 (Compendium) ZRE L, (2) BENEE T VT 3EEOFAL
BUGA~ERT 53 vy MEEINFER Iz, 72& 2134 RX 7 Tl 15 AOREHE % FHl.
ZDOHED 900 NLL EOMOEHE ZF K., HAANTITHEAE TIEIE 10,000 ADAERED NST #HE %%
5 LN BERIBR R E /R, 2D R VR EFFHMEICEIRL, FEICHBT DIEBOTEA - iR
Ll TAZ—HE (ML REGRE B, )R NEHAT) —F—HEB)] OBFRIZEL
72 RAS/0/079 Ti& 4 4E[#] T 100 5 A D NST HH | &A1 —H 12, BARIZIE 2018 60 3 4
T2 HEOREEFM =T — A 229 FIBfE L7, ZHUT &Y 200 4 L0 DA X —FE 33 TITHRK
i, RTCP IO T a2 &72<, BEETH L EEARE 100 T NBREZ T CTITER LT,
2. BRO®FREIERE

HARENDR T T 4 T AL /3—"TCHEK S 4125 Team JAPAN (X [ 2 FEFEIREE 7' 0 77 & (Ji
LA TRERS b ) FBR) ) HE2T T8 EICHA L TE R, TOTRTOENBZD

BEYVa—VZHEONSA By MEBNIEA LZFFET, TROAEOBRENGENTE T ELH HH
B0 T NEHEEMOBEOE S, B0 MART S BEERTEO T T Rl SAZRER TH D |
ZDOZ L ERE L ICHEBEICEDZV, Team JAPAN [3Fk 4 OB TR (72 & 21, REE
XA b T5Tu ) https:/;www.radi-edu.jp/ TR S TWND) ZinAKT 572100 Tidze <, &EOB
FRETRGRE. SR, BHEE L OERZMEZTEHRINIITV, HOENEDT 41— RNy ZIZHESEH
7272 —VEORFE (REE VT = mAIER, AE AR — o A =& ZBE M TR
Gy RREH e . BRI E AR & LT BRI, 5F) IS B IR AEA, D LA L TE 72, NST D
A CIIHSB PN REAN 07 7o —FPNEEIRDFRHE b H 5, NSTHAE DAY v FOHRD
FLOBAE D FEOEL DU X7 | BSHERFEY G OMEZR £ 59N B &2 TN T
AD RWEERRBEDBR G EN TR LT, ZHIEBINEE A =D @RI e > T\ D,
ZOMRIZZ L OFIZZOIFEZFRANWIEE ZHENOD I bl TXmAEBNIITENTH D,

ARG TR L7z Team JAPAN OIEEhO—EIE, Tk 25-27 4R SCRHA B JHARIFSE(B) « WFFEERRER 75 25282034 [ OVFARE 28-30
AEFE R ST (A) - WFFEERRER 5 JP16H01813 |2 k- Tl X iz,

(BER (1) HARE, @SAFES, B, FEHRZE, @iEks, SWRE—RS, fREEmss, BREEN, NEREZ 3 7 U7 KR

RAZIIT 2 AR NST B OF 7= 72 B & B ARDERE] ; BREE & 224> ; Vol.9(3),ppl-7 (2018). (2) FB News No.517,pp2-6 ('20.1.1 J&4T))

*Takeshi limoto?, Rieko Takaki?, Tomohisa Kakefu® , Takehiro Toda*

tUTokyo, 2ECP, 3JSF, “RADO
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BARDEFH - AFREFTOEERERFE~DEH
Japan’s Contribution to International Development of Nuclear and Radiation Education

(2) XMPPEEREE BHARFIARMEFERZR EBAER) ORK

(2) Instructor Training Program for Human Resource Development in Asian Countries
Entrusted from MEXT
BLLEEER SRR 75 NI~ UR /N N ) SR 1) S
Ui i
1. BE

JEF M QAEA) I3SCHBFA NS OLFt 22T . BUBAI BT EEEEAZR GEiER) (LT, i#
FIBEREELT5,) & 1996 FEDikH L CEML T\ 5, ARFEETIE, 7TUVTEENSHMEEZ AARIC
RIS L CRhl i 2 27 2B HE (ITC) . ITC & T4 GEREME) 2RERIC A E TR
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Japan's Contribution to International Development of Nuclear and Radiation Education
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(3) Support on HRD for Nuclear Power Newcomer Countries
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Japan's Contribution to International Development of Nuclear and Radiation Education
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(4) Nuclear Education System Foundation Program by Japanese University Network
for Global Nuclear Human Resource Development
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Atomic Energy Society of Japan 2021 Annual Meeting

(Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room B)
[2B_PLO5] Wrap-up Discussion

Takeshi limoto', Yoshihiro Nakano?, Akio Toba®, Kenji Takeshita* (1. UTokyo, 2. JAEA, 3. JICE, 4. Tokyo
Tech)
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Planning Lecture | Technical division and Network | Computational Science and Engineering Division

[2C_PL] Latest knowledge about the Fukushima Daiichi accident

obtained by computational science and technology
Chair: Takeshi Mitsuyasu (Hitachi)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room C (Zoom room 3)

[2C_PLO1] Numerical simulations of radiocesium dynamics at the atomic scale
for environmental recovery and decommissioning in Fukushima
*Masahiko Okumura’ (1. JAEA)

[2C_PLO2] Computational materials science study on the properties of fuel
debris

*Mitsuhiro Itakura’ (1. JAEA)
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Latest knowledge about the Fukushima Daiichi accident obtained by computational science and
technology

(1) ERBHERERUVEFICH TRtV LAORFR7T—ILBRBHE

(1) Numerical simulations of radiocesium dynamics at the atomic scale for environmental recovery and
decommissioning in Fukushima
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Latest knowledge about the Fukushima Daiichi accident obtained by computational science and
technology
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(2) Computational materials science study on the properties of fuel debris
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[1] Kitagaki T, Hoshino T, Yano K, Okamura N, Ohara H, Fukasawa T, Koizumi K. “Mechanical
properties of cubic (U, Zr) 02”. Journal of Nuclear Engineering and Radiation Science 4. 031011 (2018).
[2] M Itakura, H Nakamura, T Kitagaki, T Hoshino, M Machida, “First-principles calculation of mechanical properties
of simulated debris ZrxU1-x02”, Journal of Nuclear Science and Technology 56, 915-921 (2019)
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Planning Lecture | Technical division and Network | Radiation Science and Technology Division
[2D_PL] Basics and applications of shielding design based on the

Handbook of Radiation Shielding
Chair: Hideo Hirayama (KEK)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room D (Zoom room 4)

[2D_PLO1] Procedure and suggestions for shielding design
*Yoshitomo Uwamino' (1. JRIA)

[2D_PL02] Important remarks on cross section libraries and codes used in
transport calculations
*Chikara Konno' (1. JAEA)

[2D_PLO3] Present status of Monte Carlo code PHITS and its application
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(1) Procedure and suggestions for shielding design
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(2) Important remarks on cross section libraries and codes used in transport calculations
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(3) Status and Applications of Monte Carlo Code PHITS
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AMEDILD, RS RI sk O FE CEEZ 20 MeV L N O TIZ X AKX, BT —% 747
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PHITS /v /7 —1, Fortran CTENLZ Y — A7 1 75 LADfh, EI77 7 AL ACE BEROETF—% 5
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“Yosuke lwamoto?, tJapan Atomic Energy Agency.

2021 FRKRFEFNER -2D_PLO3-



2D_PLO4
0211 EHDFER

BEHRTEMEEY 3>

BEHRERR/ N R Ty V7 ICED CERBIETOER LIEA
Basics and Applications of Shielding Design Based on the Handbook of Radiation Shielding

(4) AR =S VT ERNA v A ARBDR L

(4) Safety Dose Evaluation for Radiation Streaming and Skyshine
R AF5L T
Rz
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2. R ) =27 REFEEN

X7 SO DRI LT, BEAMRE R 2R STRNC T 2 AR E 2 F AR (K 1) [1]. #Ff
ROBGFRFHIEE SR WA, BN CRRKOBER LRI EZRFNT 5, dHERSRELLEL, #
VERLE 2> & 3 MR & ClEfBE A BR T 2 BEMR E ¥ 7 hail-> T DA MY — I U ZRICHT TRER Y
EiHid b, #27 AN =T E CHICOTTC, X7 FOAANLIHNETH 7 FNZE->TL S
BARNY = THE . X7 FOBFDLEENCHIT 20 A5 TE D T8 HA M) — > 7 #EEE
T2 (M2), WFICxT 2METMOEZZJ7. KOFHIANE 7~ OH AU HREEIL TV 2856 ORI
DB Z ST, BEICETORKBENS OMER G2 AR L GHEROREREZRD D,

HREHEIEILY 7 FO—FTh Y, MFAEFEOMEEZH I MEOALKLZFEIHSELZ2 LT, 222E-
TEROIMZIFIL D R E 2 2 %2 T, RKEOA N — I 7 ORIE, BENE Bl % KK
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R L BT U T FHEOMEER O, BIRORSFHI R, & 5 WIIAKROFKE TER L 72h
STFED 7 — A ZOWNWTELET 5,
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4. FESH
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*Yoshihiro Hirao!
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Continuous improvements and significance for stakeholders

(1) BREEFCLE>TO#MEMNTLMERLE

(1) Continuous improvements of safety from the viewpoint of utilities

PR !
)

1. BXRIZBTRFHREOLHEM

Fos B T, BN 30 ARICHIE SR D EAREICIRDIL D RO =3V F =GR MR T 5] 729DI,
JF I OWFFERSE - FIHZ PEE TR — KL o TRA LD TE 7o, EHE, BRKFOHIE L, TR AU —
NT o ADEN, HEREREIEOERRERZR E2E L LT 23X —a 7 7Ok T=x1¥%
—JRDOZEAL - RN LI L2 LZEMG ) =3 VX —DpiRFE] OMNBEEREE > T D, BJRIZZ L
WHARTIE, FEOERIIKGTT 22, XTI UVADBRNE=RLF—I v 7 A%BRLTEBY, KT
JFE L BRRFER (BexIyvig sER), BEEZ R L —LWolcB\NRZAY v FOH D EEEPR
Thod, BREFEHITEWTUL, R NREFOMGER 2 2tEm 2D 5 & & biT, ZDRHMITONT
ftEbtoala=r—va & RV oo, R 1%E ﬂm%\ﬁﬁ%;ﬁﬁbfw<_&ﬁﬁﬁf%éo

2. RFAREFOREMERALORY A

2-1. EMEFHREFTOH ERREME DR Y 4

RS R IREEIFLOLAL Y . B ERIHIEEIE b T 7 O RHBHE T 2 72 IR 7
FTHEEATORE WITEHOMAE KT 20 A2t TE /o, TR b BB EO RTINS |

HORABEO BRIEZME L, BHREEZ InD & 2B R R S RIS E F LT & 7o, Hil
HEEA~OWEEIZHEEDL Z &< —F @) &7 b GER) ot o3 ) A 7 KEIEEI & DT\ D,

222, BE by ik et oL YV R ala=F—va v

J - F) S BT DL MER & R DR & LT [ Z2eMEm Lo a— i3] oo b & R
Ehy 7T ovr VA MEHICKDREENRNY —F =3y TR L, EMEFHEEROY 27
RIS B O k) EEB 2 25| LT 5, BREREIE, HPSNORTIHEMRIC L 285 GEERD ~0fk
A ARE O~ R VA v Ml 2 TE M L TR RPN K 5 ERTOEEBICE R 5 A T D, £,
U A7 RIEB ORDUZ SN T AR L 2@ L THR DY A7 ala=r—va rzK->Tn 5,

2-3. RT7 F—~< U AR LOEY $H

BT D/NT +—< 2 A0 EOTZDITIE, JRFIBEMCHEET2E A ADBA L OEEZHEEL . {H
ANDOIRT p—< AZRKBICEET 22 ENEETHL, B OEMAOIyvay, eva rCHETE
EYR VAV RETALE LUTHIET D2 & TN LB ORECHIR FIE A2 I L, Yihid, BEE S,
FIEEECOIT Z B L T I~RECH S 4 52, MAOEEAN LIE5 ZLICEEEZBVTND,

3. D
LSt%Y . T2 ERLEENER EORRY Ak L. I 1 SRR LI D OR X I2E D Ml S L ofF
FEEMR 2 KN LN G, R NREZB - EEMNBEEEZRZL WO FTETH S5,

*Ichiro Thara!

ISChubu Electric Power Co., Inc.
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Continuous improvements and significance for stakeholders

(2) AHEDHERL S OREHREER L

(2) Continuous improvements of safety from the viewpoint of regulator
PR SR
-1 T

1. [FC®HIZ

JR BB EE RIS 24 7 HiC Tk arkm LICBE T 2R —4) 23 E L, fkeings
P BA K0 —Jg DO RANTHED 2 T2 DR F IO DN 8 D R EDEIZOWT, B2 RIT 7
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S ONE A T T D8R e /g2 K3 2 & DO TIERu,

2. #FENREER ED-HOPEESE
2-1. HfEfEs & [l

EHOMDIRY N LZE2O5E T THEfER) LW HBEEZ0 CTIRRE LZ0R - i EESOR
HEELZERTHAH, FMITEEF 6 IR IBHEZESTREHEZERIT. 7V X VERRERO L
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FNTR - SN D& LE EOFRBEOEAIR LR BE R 2 (8 A0 RIGEIR & FFA TV DA, it
F—ATIEZOL S 7 7 a—F Rk k) 22 2 2tkm 2D D ETED X I REREFOOMNLE W
STBENDEER SN TWD,
2-2. PREEEIZEAT 5L 2HDHRA

HIEBEIR O BRI R 72 SR 2 MG — A O Em TR L T B CIRRBICE IR S N7 b DI
R, ZOTDARTIE, IRETIEho@Emzr i E X TEEEMANEE LB X 20 SO0 OH A% T8l
FIDOHESR & TIEH D208 N T 5,
(1) FrREEH

JRTF I ZRDFE TIE—IC, AT D ERIAEFNLEEFORE & ZOERMEIC Lo TRERZHE LR
T2, & 2Tk, BIEORER N RSSRBRICEES W T h 2 FRROHEBR-OR R 2 KR (B D VIERERIIC)
ToRMEEE > THETE D Z L2t LTWD, LaL, ZORMHED T CHEICEkEHET 52 &
X, & DR OREE & Z DR A BT HaEIERI 2 EIROKE CTRRITHRET 5 & 9 FLEEITRRERZ0HR
DT SNIRWRV B CTH A 5, ZlU, BREHE LRT 5L 5o Th, ZOHELHRFEITEL
TEDFFEPARRBRIC S W T ISR TE TV A L DITBE RN WD BT REEEMERNET 5, S 51T,
FIRMERIRIRBIR OHEE 2 0 iEFRITAT A DI EDMEERN R T — 2 LPHMANRTR LTV DHELEICE, L&
R DA Tt % > TREROA B R TFE: 2 HEiICHERE 5 287\, 20X ) e R FEMEIX & E 7
B2 F AT 5 ECARRGBEICAET 523, ekl L CInNEZE T 208 L nigaicidtts
BICHY 2B & L TR Z A SN _RE LD THA ),
(2) ERO¥IE

B 7B B & Tld, HERAEOMO R ATREMENBICEE SN D 2 & W) 2T Tl & L TR
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(3) FHEEMELEROER
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"NISHIZAKI Takanori!

"Nuclear Regulation Authority
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Continuous improvements and significance for stakeholders

(3) IAMBREDHE RN L ORGEHTEER L

(3) Continuous improvement of safety from the viewpoint of the local government
A AL
VR IRT
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KT HEROEEITAE L., ZnbEZHR L, BEEEL XD DIIAES TERWA, BB EROZE
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2. RFAHREZHTH5@HIROEDLY

SEHE B VRIRIE. TAEA @ INSAG-27 “Ensuring Robust National Nuclear Safety Systems” IZRBW T, AT
—JHRNHE =L LTMEDIT O TEY, HfilYR. FEENOHNEZ TG E SN TS, LaL,
FLETIE, MEE IR ORERFERE. FEE. RN R, BUFOXSZT TiE, HulsldR, ERO
a2 Z ENREEL 220 | BBES F T T AIRR EOBRRE T vt ZIH LT, & BIRIED R R
WZRGE S 2GRV L o TN D,

JR- 3R OiEs 7 & R AR EB T 2 ZEOMERICE L TR, B ERENEICZE S W TR A
T Tk, BIZIX, N TABRBELLEGEEHNCET 5 L. FEFIT, ZOEEEICS U THKIY R
WCHEZIT O ZERBBH T o TS, —JF, SEHBIRIRIL, R IR EN O BN ERE R X ORERIESE
FOREMREZ HRVE LT, FEE L LEBELHNE L, HIBEROL R LEWEZMERT 57200 GTT
BOME LTEAL TV,
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BARBIZIE, R I FERT OEE 2B 2 R, REROFHEE A RO D L & bIiT, BEITOEFEE

LR TH D & OBEN G R EORAELIECTRAR IX FEAHEIITIT) 22 RDTWVD,
fEHEIE, 1971 RIS REICERRT TR IOFEMBB 25T 5 & & bic, 2B IR FERORRK
FRETHFNLPELHR LI PAEZHEA L, A - BRBROSZEHIIFTD L L LB, B N7 7 0To
WTH, M THEEELLREEZRD, BRERE, A7 4 7THEIRREHH L TE,

WEITIE, BREEFHREICEDD NI TNVEEAREZ, BHRNPOEFEEZITO 2 LT, FEEPIICEK
YAV EFEZE 2 R LN S, BGICEE LR NAT v 77 7o —FIC X 57FE8 2175 /2 &, it
EVRIROBD Y A, FEFOREYURERIEE 2T X o0 T R F Bl b 2 < b D,

ZOEoIT, EHRIE RFIERICHONT, FEELEMLEICE T, e RFKSC N7 T L ORBRE L
WUC, BOOHMMMEZSEE L, FEE, HHT L BN RN TE 2EH S IcgD DL & L bl
FER, EIZH LT, ZNET, AQIAERR E O - Han O R0 mf P Lk R O FeF ik, L #
KO A RO DI E | T REDR LI HIE8 217> T T,

2020 44 AICiE, BriaEm S e T Sh, BHlEBE ST, FEEORLIEEITH LT, BERICER - 3F
M ZAT 5 A Z B AN LTz, £72, 2020 4 7 AIZiE, THkGER 722222 RIS DG T — 240 ZaRE L.,
JEF- S 3BT DMk 7 etk OB A KV —fE. FE RN b D LT LD D m ARG L
770

FEFIL, 2013 4F 12 ARt n ERIHIE ST S 2 L 2B E 2 mIRFEEERT 3. 4 5. K8
AT 3. 4 BT ONT, SEERY A 2 L ICZ N E TOMRRBRCRAT NS b L IS L2 LA ES L %
L, BHIZERIBHET > TV D,

ZOXIIRRIMERE Z D L A%, FEE, BHIYR, SSHABEROR T, B hZeolooEs
FEL 700 9 HEHE, M LI OV THD T ATV, R ) F BT OMkEEN 7222 40 EIZEIT Tu
CZENHEETHD,

3. MHLBEIBEOR R D ORI 2w

BORETIE, 2L OSHBIEERD, TR IFEHT OLEMER ExR e Elcon T, FEFSHHTL /N5
MAZZT, BawElT O ZEREALTRY, MEH R FIEFRHIT. a)lRCEBRERREN, £
DRGRAS ik 1N TV RV A SN A B A QAT

IR, BTk Y, B TFEOREMES CHER SN THIFER S 80, R 2245
K2 22BN E &30 TS, BB ERE & A U OLZEMIZOW T T 5720, 2001 FFICRE LT
AU BZRMEHEMRGEMEZERS] PRY £ LO7REZOT T, ITHLARVEFESHLRFICIT, ZONE
IOV TAROE TRZHEMNMRmNLEH L, BN OFBEREZRETIHE - ELZESERETD
L) REOESHEY | WARIL, THIFERS) 2B L, MR, FRERNISE G AR 7T -
WET 21T 5 TRFNLEHEMERS] % 2004 FFI226 R,

[MZEBS T, ik 3 51 2 RAREBREFLOME NNy 7 F = v 7R EOEICO W TEmE T L &
b, WS —RFAREFTFSEIZ, K3, 45, ®ik3, 475 L T, #illY R X OFEES
2> 5 P LI FEHEE AP ER A SCFFR T O A, RetEm LR THEICOWTHA 22T, BiGMER LITV R
HEEZFLDHDTND,

ZOHITiE, ZESMBOHRFEND, BHIYEROFHEE TG LT [BEHTOLZEMELHMER - 1 LS5
O, EBFERICHIG LI RATRZ e R E K DD TIER, 7T MU AT ARERA~DOFE L EE Uikt
HIREEITH) Z &) REEZRD TS, 4%, 77 bOfkGRZZ ek Ea2 X5 7202k, St ARk &
LT, ZOXIRFBZOHFEMMZIEN L, BHRY R0 EE 106 LT AR ESZ MmN EiHiio 7 o
T ADUFEERD TN ZENEETH D,

*Akihiro Yamamoto!

"Fukui Prefectural Government
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Zeetyi gy

BENEEERLE AT—9FRILET—ICETDESE

Continuous improvements and significance for stakeholders

(4) HEOHE[N L OREHREER L

(4) Continuous improvement of safety from the viewpoint of public
Wi I GV
PR R

1. BEREEH

2020 4E 8 A, R IIARIZER T LD Tk e 2 2tkm EICBET 2 Et T — 240 BthE -7, £Z Tl
ZEECHBIITRE Z2EHIC, SR FOEME L P OIC LIeBBIOF 72 28 SBBE bR I TV D,
Ll BEE-FREEENS 1I0FEHOHBE 2 E X, B TXREHTRESOEANDLZOEREZRD S,
2. B ERE

MR 22 2E E2 B2 D LW EESMERIIRE VW, FEFIEEZ LT, B ABRIc W\ T+
DA T TR LA LINCED A ARSIZE o T, 2RUTEET THEIWTRWIRETLH 5, L, #E
HEDPUFFE D, E N o720 LT WVEm TIER WD, MEZHNE LTHD00 - dm EEHIES e
EWVT RO, BREHRITENRERO RN ENT RO, THLELERRLRVON - &SNS
B TELEERBEENSLEL Ebh b,

HRNERZAET UL, SN BETOFEL ARE S 225720, M a2rkm L2175 J5hE, R
FIREEMATHEFEESCHAREMICH D, L URFHEGE Z A S L <ITEMmIIZFFAEL T LE-
TeHAFRITE o Th | MR Z NN A2 FFT 5 00 E ) a2 BN FET D,

LI L2 DA EE A Ff > TV D O ITITR A 20, RICH -7 L LTH, LU TR S O T
R, HEMICHLRBREMICHAE LEE L, LHERE L TY 7 T T 4 v TR T REIRICBV T,
UL EOHESHAIRE G5 2 TR L e &0 D EBR 72k 2 2tEm B2 A 5, — THENELEN D
WD 72D OERESC, MHEH EIRD KA LT IRIE THEXI 22 2 % RO DA ERBIXFEEL TV 5,

PLEOBE DD HAUE, AARSITIE, M2 atm Lioktd 2 2R TR 72 B 523K D ST
b5 &I D,

Zo 10 FM, P ABREERICEY | M etEm EOENEITH o7, L LR HREEEES
SCEEFEE . NERFHZEES T, ZOREICHO W TAREMARBEEREIEOREIIR 2 2V, 2 ThH
T ENWEAS S Lo Tk EE | R IHHZERRICHRT 2 ThIE LI WEAS S Lo b DEELT:
FEOER L | S TEER 2D ODITECTWD X IICH 2 5, #EmERZ5ER 0 FE F MR 2R
FEORY AT T NI L, ZetEm EEZANEDRT 2 RET L7259,

SHBETTREZ L L LTUL, BT AIKGFETRE LV ZOBERICOW TORZIRILC, T
DHEFRFZ TR — b LR EWITF RV E N D ZORRIEI « FESAURILZ DWW T, #EERD DRI < D 32
Fohd, FTH%EEHENCHERE S &5 720 7210 Okt 2 attm ETdh - Tt 5720,

3. KEER

Bt F— 23 FPREB L TEREO R WVWRLEZIT>TWD, L URETFHERIIZORRERSZ &LL<,
FEEIITIE S B AARKEN R B Y OB OIR T E2RHBIIZ T 1D, BT 52 &< xR LRunEn
T2, HEETHN K Thiv, HBUMER R WRY i RAZIETEID R0,

*Tadahiro Katsuta'

"Meiji University
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Planning Lecture | Technical division and Network | Committee on Nuclear Non-Proliferation, Safeguards and
Security

[2G_PL] Status and Challenges on Cyber Security for Nuclear

Facilities
Chair: Kazunori Suda (JAEA)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room G (Zoom room 7)

[2G_PLO1] Current status and future prospects of cyber security for nuclear
facilities
*Mitsuaki Ishiba' (1. Hitachi)

[2G_PL02] Cybersecurity and Subjective Risk Recognition in Nuclear Facilities
*Makoto Takahashi' (1. Tohoku Univ.)
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BALE - RIERE - BRteXa) T &RV

RFNREBEDTAN—tF2) T« ICET HTIKNERE

Status and Challenges on Cyber Security for Nuclear Facilities

(1) RFIBRICETEFANN—tEFX2 )T DRKEFLVRERE

— LV ARTLRUF—DIAFHEY—

(1) Current status and future prospects of cyber security for nuclear facilities
-From the standpoints of a system vendor-
T
Ukt B SCBYERT

1. [ZLHIZ

WENNIA T DIREVER T T > N & HER E L7z Stuxnet VA NVART 7 T4 F OBV AT AITHT
DY A NG ELEOFEFNDH Y, RNV AT AREBEN VAT LEEGREEA VT TV AT LATOY
AN—=EX2 VT 4 BB L TWD, Eo, R Ilask AN O FERE /B T, ToT. DX OERRIZLY
FEZE « S AT L EEMT AT L L OEESLERITOBHANEATEY | AT LOEEHE Y 7 &
U7 OWEFGHEEFIH LA S—BBOEBB IR A L HBLL, EE - §lIHC AT 22504 —kF
2 U7 4 RPN OB 2> T D, T 2Tl EESTF COBMB LUK b E X, VAT
AR —TOME PSR IHEFHIZB T BV A N—FX 2 U7 s FRICHOWT, BURB L Ok BRI
DUNTHEITT %,

2. EXa ) TARKOBRRE S VRKRE
2-1. BROBRAES LU R HWE

YA N, A AR REOBEBEERO AT IOEE2 BN E LEXBENEATH D, £2, F
EEBOYEEZHINCA V7 T —ERAE X5y M LERBERBESIN, —HBEBRICKBEIRL TV,
XU T 4R EIE, EROEGESEEB YTV AEEEL, VA ZEBSELHRANLETH D,
2-2. HhEESHTO loT. DXDERB L UtEX2 Y T 1 ®ERR

—Ji, MPEESE TIX IoT, DX B LR L TW5D, Rl L O EZE - HilfHl > 27 A3 L OME#
VAT ALV D VAT LR K DN LY 5B CE AN T [oT . DX At o0 3@ S 2 AL L
X2 VT 4R RERFTL TS, 209 Ko 7iEEhE, JR/IMEs%IC ToT, DX BNEASNZHE0OE X2
V7 455k E# L2222 THRATH D,
2-3. RFOAERTOEXL) T+ RROBRELVFRESE

JRA ik TOX X 2V 7 4 MROBURIZOWTIEHEE T 2 L L bz, oyBosimbEE 2, K ki
B 2EA - RTFOREAE AL, FIEC AT ABLOERS AT AREELLESEOEX 2 ) T«
KROBLEFBNT 5,

3. LB

R IERRIC T HEM - RTFO&EEALE BIET &, MPEXESE T STV A S e EIT 235 4019
MO R T IIERICEA SN TV RTINS, 9V oo T, RV AT AL [oT VAT AD
HEAEEL, B THAISNTWA X2 ) T AR E2BE IR A ED T LR H 5,

*Mitsuaki Ishiba’
'Hitachi, Ltd.
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BALE - RIEEE - RtEFa) T EREEY Y

RFNREBEDTAN—tF2) T 42T HTIKNERE

Status and Challenges on Cyber Security for Nuclear Facilities

2) RFHABRICETEY A /NN\—tEFa T4 EEHMIXVEBH

(2) Cybersecurity and Subjective Risk Recognition in Nuclear Facilities

* =
Y

VHAE RS /2RI AT A X% 2 U T 4 & Z—(CSSC)

1. H@RTFLEXIYTA

PANR—E X2 T4 LNHISEIELS Xy N —2 LOBERETICETL2EXF 2V T4 2EHKLTWD
N, AT LAEX 2T 4IEEO—ETHY, EZxy NTI—=2 N LTHIEZIT>TNWE T T bR
AV TTVAT DADOY A N—BRE LW D, WIERNRAEER~DOBB & D B HIX, T RIREREN E
ICHREE 72 DM X2V 7 ¢ S L Th X 0BR[22 R > T\ 5, BUE, Lo A 7o TR
B LHIEHT AT AX, Wbhwd A v F—Fy b7 u FalEZHOCTHAEICER SN EEI LTV,
1980 FEARITIH W T H IR 2B DS K0 Bt SN GHNTER S D & 9 TERBIZELE L7223,
BAETIE AR A v —F%y b7 ki (TCP/IP) Z AW TH AR SHEH STV AR K
BEHOTHD, N7 e havzfHT 52 SICKVREBRNAES IR AT ABFE LI
HWEINZHNDH D Z TG DR, LM LEIEY 2T 50 OS pMEEL I Z 22Xk, —EF O0S D
WEgatEn R SN D &, FOEEINETUURICES ST &2k b, IEEAEELZER LY B
— I NT T FRIZED S END L9725 TUIW DN, fiHH AT 2ANENR L Xy b T — 7134+
Ry h = NI SN TS Z LIZh> TS, ZOXIRBHIC L 52U T ¢ 5EITH
B D THDHMN, WD TRy NT—7 BB ORREET 27 7 A 7 — U+ — Vb 4T LHERTIX
72K BITIZNEIATEIC L D USB %060~V = 7 OB EZ S Z L I3t X207 1 L0 )
26 S CIE 20, B IICEGRT2HH CTRLEREEZ X LN THNDH D) Stuxnet & FEENLD <
N Thbd, VT PRMMER OO B 2 HIE T 5 > 27 208 USB Zffi o 7 NHEEATIC L Y
Stuxnet (TG L, £ DGR & LT OB OB EH UIBICED L WO FRLHEAL TWD
(1,2], B H7 72 ML TE, SR A =D —EADO 7 1 k2L FIH &, SRS IT5EaIC
BTSN TWD E WS FIHRTH A N— U R 7 TR E SN TWDIR, TVFNLT v 77 L—FR
IR 2 TH LWHIER S EA SN D5G12IE, WELITE O RetE b 3O THLOEZENEF LT L 9 72
VAT NRoHEZEZRDHRETHD,

3. A N—EF YT 1ITHEITBE FOEEK

PA NI ER & b o L ARIC XV BRICITOAD bOTHY, ba—vrTT—%0
BRI LAWABORTT ¢ 7 7% 5 L3RI S D, A 3—t%=2 U7 ¢« ORJEIZBE LTI,
W\t T B PR A SR 2 L HICHENT A L— RT3 LV LWAIE 2> T, JLIE
DEEENS DT T —F bBETH D,

P A N—EBA~DFEEL LTI, AT AL TOEX 2 U T 45BN RS TG, VAT
LR E R RIC L TN— R ZTHREPOHEHZED L Z LIXLLAAHBETH LN, ETOEZH
NWAWEIZ Y ZAZIZHIET 5 2 LITFEEICAFREETH Y, LYY=y MRy AT A% FEBLT 5121,
AN OFMR 723N N &+ BT 20BN H D, T ZTEERRA V MI A N—KEBEOE{I
R TH Y BBEFFEOFHERENTZOIZ, 1ERDY A7 X—2DE 27 (FRNC Y R 7 PR % fEEIZ
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WET D7 7 r—F) TORNMIRFTFNTRDGENZ N, A N—EIZRET DB ER LY
T N THLIMEND D,

MAZTHANR— X2 )T ZE LTt a—~v A ¥ 72— AOBN L EERBERZFF-> T
5o —E7REE > AT L1280 T Human Machine Interface: HMI iZ— > DO &EE /R 2 7R —Fx > b
Thy, AXL—F T HMI 2 U T 7 > Mz 5 UEIEEREZ1T 5, 20 HMI 4% 0 2 &L
NHFRy hU—7 Z#H LT DCS(Digital Control System)>H—/N—{ZHEE LTV 523, Z D HMI
EHIES AT A OBIEIZHR L THEEZITO, IELWEROLD & Z2iET 5 A N—BOFIEN
H 5 (Maninthe middle), #lziX, EEDT T N TIHMISERRDIETIN ENR > THWDIZHE 006
T HMI ETIEZOZE AR RIERNEIICT D 0otz TEFRFR) LW O KBREENSH DL, Z0D
X9 RWET HMI OEARTHLHEREZIELIBA D EWVIMELIHET 20O THY | HEERIZTKD
PERNEIICLTIAT AR L TH A=V EEZ D ZEEARRIZT D, 20O &) BT L T,
7T NEEROEROBEBAEN AR T 0 Y v 7 LN ENMICEIRE 2R 2 D iRAL D IER T
KELTEZLNLD,

4. YA NR—KHEBIIHT IV RVBHAOEER

A =y MR L DFEER R ETIUITDIEE, AN BEOY 27 HRKT 5, B
HHE < OBBEOREFINME SN TWDHR, BUERARIZEIT 50 A N—KBIZEIT 5 U A 7 FRANTMRD
TERNWESDOID 2/, 5%, BROHTAED FER T I NX MGV AT LANA LV H—F v F T
MHEBEGRSNIZEEG, TANR—HBICL->TH &R SN DHEE~OFBEIIHD TRE N, Tl A
MZEDAST—MA—F =D F 2 T2 FET 2 BIN T O KBS TE O A HEME & i 72 /Nl
[Black Out] |&, A N—HENGEEZ LD DEED L 5 BIRE Y T /THIN TV D[], YA 23—
WXL LYY Ty My AT LR T 572012, ZHUCAA I 2 A ME#|TZ20ERH S, L
MUBEROEY A NR—HRBICLVFERIENDIA VT MTED BRI Y 27 BR 212 WD
2y A N—EBIIIxIT 2 U A7 BIBMEL 72 0 ( ZORER & L THA N—HBIZHHT DR RO T2
OEE T U THEBAICI D M E 2V WSS AT D AR S 5, Tz, £ ToO AT TR
NAT A ZFFoTEY, BRICY A7 OREAZRMT 2 Z &3 TH LV, Ko, WBOFENZ
D72 5 A N—HEBIE AL, BLENICY 27 27895 2 & BIRBREER AL,

A CII A OFREAAL T 2D BRI el 2~ L, ZOAORE A DR L2306, SIS AM
FLDOH A N—HRI9 5 LYY o A BT 72 RIS HONW TR S,

SE Xk

[1] BARY—H— MMEi#ES: ~ /LU =7 Stuxnet(A ¥ 7 A% > b) IZ2WT,
http://www.nca.gr.jp/2010/stuxnet/, 2010.

2] =2—RAT 4 —27 BAGE : FEEV A N—IRAZ v 7 ZAF% » FORIET,
http://www.newsweekjapan.jp/stories/world/2010/10/post-1683.php, 2010.10

[3] ¥/v7 « TRV (3, FEIE TR GR),7 7 v 277U b (BIT), (FAJSCE),2012.

*Makoto Takahashi'*
Tohoku Univ., 2Control System Security Center (CSSC)
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Planning Lecture | Over view Report | Research Committee on Fission Product Behaviors under Severe Accident
[2H_PL] Activity results of the Research Committee on Fission
Product Behaviors under Severe Accident and its future

developments
Chair: Yosuke Katsumura (Prof. Emeritus, UTokyo)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room H (Zoom room 8)

[2H_PLO1] Latest results on understanding of FP behavior in the 1F plant and
It s future developments
*Junichi Takagi" (1. TOSHIBA ESS)

[2H_PLO2] Latest survey results on experimental studies on FP behavior and its
future developments
*Masahiko Ohsaka' (1. JAEA)

[2H_PLO3] Latest results on short, medium and long term behavior of FPs and
its future developments
*Hidetoshi Karasawa' (1. JAEA)

[2H_PL0O4] Summary of the 4 year -activities of the committee and necessar
developments for next stage
*Yoichi Wada' (1. Hitachi)
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RERE-|E 1

[SET7T7OLTY FREDFP EE I AREMZERDEPHERLSEROER
Activity results of the research committee on fission product behaviors under severe accident and its
future developments

(1) EHETO FP EHIRIEDELE LEE

(1) Latest results on understanding of FP behavior in the 1F plant and its future developments
S
A il
'THE TRV = AT KA

1. [XLHIZ

AMFEHMZERIT, 2D 44FM, 3 50O WG TIHEEIZ1T-> TE 722y, WG3 (Hifrafdhi it wG) T,
FITHEHETO FP B ER T — & ZUE L, 1F TO FP FENCBE D 2 RIEIBICEAN L T& 2, Z 2T
INFETITHE SNTEZET — X 2T 5L LI, SOITEEFIEEIZ R D FP BEEOHTRE DO
B EASBDORGIZOVWTE LT S,
2.WG3 [2H T2 FEHE
2-1.WG3 TO Z N E TOIEBEE

WG3 TlX, 77> b T —Z ZHWTFP O~ ANT U R % ERBIICHEE L, BEIF 422 FP OFTERRT & %
OEZARERIR Y EEL U CTEEFHEIC KM S T2 2 2 HME LRI Lz, Z07d, WG 25 TR
DI DB IREROTE R 2520, FREFHINIC A /] R 72 F R O 72D O FERGHEIE 3 5 Wit 217 -
7o Elz. WG2 D OIXET MIRNTIC X 55T o FP ZECT 2B B OE#REZ AF L, Fiflnrs o
Backward i &8 L T, &7 /WIZ X DAEHTHE SR O 2 4 M O E ORI B Bk L7z, Z Ol 2w 612519
7dll, X0 2L OBIGOERE AT L TON - FHMliT2 2 EBRHERETHDL L E XD,
THETOFRBTIE, IF 7T bOFEET — 2 L LT, IBYKMBEER (55 1 1), BN SRR A
W (B 2 =], D, 1 S FEERREGCEOIHRA (55 E), 2 5HEFIFEREA X7 o O #E
PHERER (FHeml, X2) BLOZEONH (F 81a) @ik sz, £/, LRI IR 2 FEhRs E &
LT, BEEWALER - IOy HAR DBRFE 2R 2 BUH b7 — % (B8 3 [B]) | 154227 2 BUR PR 34 &
HROHEE (557 B B @E Shic, & 612, FEHEEUNREET OMNT = — FOBLE O OHEEFHmIZEE LT,
1BYKOBR & 2 OFHI T, (5 5 [8)) . FEKERO Hy/FP i HedE (55 6 [B]) , 45/4/& 4 FP 2R BT 71k
(5 7 10) PMEINT, ZHOORERITNTI S FEO M RIS SBIERRRW LoT - FHMERE R Th
V. IF FHICES SIUERMH O T2 OIII R AR RIERTH 5, wHEHO—REE 1 ITRT,

s E0—

T AT IWNE INERDHEED

B2 2 SHEET
PR AN T m
— 7 = /VELD
FEHIR A

X1 2 SRR TIPS AR A S PN T AR A S it s SR ‘ oy :
#£1 WG IZTHE SN #EEH &
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021 FFEDER
Phase F£E = £ | AB 4R EEER i
Phasel [20174 R 1 |20174 |11/17] fB4F:EM  |Phebus—FPT3 ERHEROBELEEE—RETHPOFPEH L DXt JAEA
EWT—42 [BEE-RFARERICETHFRKLEOEE HZESS
2 |2018%F | 2/19] E¥T—4 |EERE-RTFHIXEBHBEMEIB[NRET KEXFAERKR IRID
247 5T A RFFBEERICE T HMEER S RERYEF O FF{E- Backward FF1fi 5l JAEA
20185 | 3 |2018%F | 7/31| BREMT—4 |REVLE - DO ORRICHEIRFLESHTT—42 JAEA
4 120184 | 11/15] WRVEEHE [BHTIUVRYELICHRIEENIRVFFEFEOME -—RKLERE NDF
IR BAOREBRYOERERKICONT JAEA
5 |2019%F | 3/12| EHT—4 |BEE— - 1SHEFFEERRREORMEH AYGE
R 47 5T A FRKOBEK EZOFFMFE I R
Phase2 |20194F | 6 (20194 | 7/17] E#T—4 [REBREFFEEARIODOBSRFFAEH/RIIONT REREAHD
xR i IFEHEKELEEBEIKBEOKES S UFPHREREIZDONT JAEA
T 12019 (11/12] BEMT—4 |BEF—BHFEVICHTIMAMEREINEBROERE NFD
xR i |/h/ REFPEEMRITFE I REH
20204 | 8 | 20204 | 7/29| E#T—4 [IF-284#4 R T O DFPH DO FEE JAEA
fEHTERME  [ORIGEN2IC K 2 EEREA A + 1) —FFf JAEA

2-2. 1IF DBURRET — & OFIR

FROET — X2 OWTIE, T D 10 B0 L7ZBIETH HoREMmN S 5 TV DERTIEZR N,
FP - UVRBR R CEEMBREER ICEN TV DIEYRIE K OT — 213, BRI RS TH Y |
ZOT—HARBLZNEF 2D, UL, D OBHEET — 2 13 AEGEHE OB O IX Tl 7 — &
THY ., BAEFRND O FP EE &2 HEHI T 2 7201213 47 Bl &35 2720, RIT, BMAZRNOTEE T
Wi WA RE TR0, BWBEHREDT-DICT 7 20 TREETH 0 . RO S CAL RO G
HICOWVWTIEREEEICT VRN TH 5, & 512, @RS S RS X D15 YRBEEM O T — 2 1L,
Gl s a7 ) — NERARIVERD D, ZOHKIIME L IR > TEY, AR E OB Z R
D EITNREEERE S,

DX DRI T, REBITEB O — /L & VT, Backward ZEATG O A B AR A HEE LT <
RANTTITHHED OENTERY | TR Fv—2 2 RIEZ S0, HEIZBONZIER> SEEORAE,
BAT. 5. BERLFEEh 2 HEE -3 555 ) 2 filT T Z i Rp b Tnd,

2-3. WG3 TO45 % OEMRE

ZOXIRBURERE 2, AFREMEERN IF BEFHEEICEDO X DICHIRL TITH 2025 2 DI,
WG3 OIEEHNIMD TEETH Y, WGl & WG2 & DIFHE L ZITWARNR 5 TR E& & bi2, 1IF BEF
VEZEDBYRIEAT L VEEMEFEE ORI KO =D OIS ITHEN L TE 1,

BEFESEHEE IR D D WG3 TOAS B OFANRE AT 5 L. LIFD 3 miiZEiTond,
OFEIE S VHYT — # OHS

PCV WESFRA ., A7 mflif&Icfiv, Sk, ZREERREERT —4% (L7 fHE) SRfERT — % DI
BRE LN TN, TALDIERITREIZT 7 EA L, ST K622 52 LNEETH D, REIE
FT D EIXMURTH 20T L TRHERN - BT — X BGORFDBLETH 5.

QFP DL F R D[R E

WH OITCFEIHT. EREHTITMZ . FP ZEBOFEM A2 R T 2 72 DI F R REORENR LA TH H, i
FT, FUHECEVTAICEHL TRENRIFEELNBES L TV o 728, IF FOMANG, fEk
BEL TR Tov V) a hE AT FEOIFENER ST 5,

QBREFT 7V BLY L ~DOERFEIHEDIRS

F 7 UBEEFP (RET 7 U oD FP) &35 FP (PCV N OREIEIM Z~D 35 FP) OfiifiH> & FP %842

AHNCEHl T A HERH D, TOEDIIFASHOT 7 VRV HLICBWT, o7 U 7 HE, SHHEA

2021 FRKRFEFNER —-2H_PLO1-



2H_PLOT
0211 EHDFER

ORI L CESRFHAZPMEIC LIES LTV BERH D,

ZDOEHITWG3 TlE, WICHEMT — XIS FEROMEL . £ 2B on D RIFIEEHE~DR S H
LB ZEW L, 5l &iE WGL, WG2 & ORIEEA2HED TIT TETH D,
3. BHYIC

HIHKI DA% OBEIFIEEREEICH -0 | TEEZAT & 0L KPR T 2 72 0121E, FP RO T — 2 Bt
B CHE LD, 2RREZXY 5>, art 22577 LT, FHRERIEGEZTV. FP 2855
il 2 fhT . SRR O E 2> S HEHE LT < IR 2 HEE L 72wy,

[5% 3R]
1) BB HD, TEESE IR I ERT 2 SRR AE 2SR A A ) (2018 422 1)
http://irid.or.jp/wp-content/uploads/2018/02/20180201.pdf
2) HORE S HD, 12 SRR R A7 v ORSHRERAR RIS OWT~REMEE) - F I E~].
KB R hEaR A - SRS (3 71\, (2019 4E 5 A) https:// www.nsr.go.jp/data/000270450.pdf

*Junichi Takagi'
Toshiba Energy Systems & Solutions Corporation

2021 FRKRFEFNER —-2H_PLO1-


http://irid.or.jp/wp-content/uploads/2018/02/20180201.pdf
https://www.nsr.go.jp/data/000270450.pdf

2H_PL02
0211 EHDFER

B

wa

I

BE A

aun

YET7T7OVT FEDFP EF HREMZERDEHRE L SROER
Activity results of the research committee on fission product behaviors under severe accident and
its future developments
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(2) Latest Survey Results on Experimental Studies on FP behavior and its Future Developments
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Activity results of the research committee on fission product behaviors under severe accident and its
future developments
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(1) Latest results on short and long term behaviors of FPs and its future development
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Activity results of the research committee on fission product behaviors under severe accident and its
future developments

(4) AEEMZER 4 FROFHRROBIEL SEADER

(4) Summary of the 4 year-activities of the committee and necessary developments for next stage
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Application of partitioning and transmutation technology to waste management:
An attempt to assess total performance of advanced nuclear fuel cycle
(1) Overview of activities in research committee on radioactive waste management
with partitioning-transmutation technology
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Application of partitioning and transmutation technology to waste management:
An attempt to assess total performance of advanced nuclear fuel cycle

(2) A concept for total performance assessment of nuclear fuel cycle
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Application of partitioning and transmutation technology to waste management:
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An attempt to assess total performance of advanced nuclear fuel cycle
(3) A trial assessment for current LWR cycle
CRWEIEE ' PEIREER] 2, RIS, LR EREE—AR
HO =5, JTRRER . AR 3T 2
VRO TSRS, 2 AT IR FEB FE RS, 3 A AU (RR)., ¢ JRCE ESS,

SNy 7y NERR, C ZERAUTIERT

ARFEFR Tl FelERIRIREI 1 7 L DR ERY IR MERERHMI O —3 & L THEM L T\ 2% TBIATORIKIFRE
FHEEREE O AL | 25 & Lo OBURIZ OV TR~ %,

F—T— R BIRE A 7 v BOKIPREE e, BB, MEREREA. PGM. Mo, &k

1. (XCHIZ

WG-A Tld, BATOBRENY A 7 v (AP FIREHT LB + 7 v —~ L) THAET H HLW IZ
X LT FP 7pff - MA 2% 20 L7256 DR EA OIS D7D, SiitkrtE~ U 7 Z0ORGE &
FAtE LTc, U A DOEE, ¥ F U ADORE, Fha KRBT 57O DI EORKR, BEPIRDL, R R
BRI DWW TCHET D,

2. VF)ADEE

BUTEBKIFY A 7 VKT D 0B ORREEZEZ D720, V77 Lo AL LTRBRAKEFEZ W
Pu—[UH A7 VERELE, K112 WG-A THETH TV AERT, EmIRLIEY 77 LR
(2R LT, D T H ORI S, Cs, PGMGEMo) /% i L 7= U 4 GHfixtg: 1: FP 4y
BE) . MA ZBEL 72O b—Rellyis 72 > U A FRMiR5: 2: MA 3BT . 36 KON INssREReE) o 2
T LR EOREBIFIC L BEL T MA AT 20 U 4 GHlAS 3 MA BEA#) 1N EZ b
Do AEPEIX, FHEiRS 10 FP SBEON, PGM, Mo %4 L7258 DOBRRERET5Z L & Lz,
PGM. Mo (34 7 A EARERF OB EITLR TH Y | FNARIZ L > TTRFEEI ThH » ZEBIZ L 55
FRHMEAREND SO, FT2ERE L TORDRAPIFREE D S OBFEET D 12O ZE O RN R
BlSNTET, 2OVl AEEMEST 2L T, VTV AOEBROBRF ORI LT, FE~ U 7 X
DRBORFHNC T D E B R T2,

FP. VSV FOBE, BEERBET DO TEORNEB I o, BKBEEIZWG-A, B, CO
BTN 235 U CEBIREN A 2 v o U S BT D B Aok s “Ax 518” L. HHiEE
BB FHA I L TERRIICRT 2L Th L0, &% WG CORFTHIROLHEMNENG £ F U 4D
BEHEROE LOH S, & WG TOMRFFEHERD, 22T, WGA TIER 1 DX I TV AU
ONTY 77 LAY FT U FICHTHEKEZ L T VICER L, BICE 20X ) ICHifiHE~ FY 7 =
(B A HRE NI D 57 82 BRICELR L, WEITG L TEEEE (T v R) LS5
ZrE L, ROERICEY, FHMEERE EZOEREST 277, (1. BFEM) IR BHAMR L
DAARNTHY, 12LZEM] LTV F—MGLEETH L, [3.EWF] L1307 VEROALR BT

{

2021 FRKRFEFNER -21_PLO3-



21_PLO3
0211 EHDFER

AT I B 72 JCRIT DWW TR L7256 O &R T PAMERPEICBE 32 0T, T4 LI3& TR

BT DEREAN (RR - KAEBEEY, TR, KFIAS) o, 54480 LT uakx L
LTt £7 16.8x =2 U7 ) LITWIEBEIT AT 28R, [TREAIRENE 1Tt —7 T —
ROBRTHD, HIZ 8.1 HAAKAE), 18.2 HAfTESINE) LITEARMNICTRAZERT 2 & LshE
DLFHIBRTHY £l 195N L IXZFOEIFEADFHIMEZEKR L TR Y, BRI
WK < | BRI D £ 2B BIFIEF ISV S VW2 D,

3. Bfir—4E< U O ROFHEIC M 1T T OBERKR

F 1, 2 I IFBEOBRFEREZTAL TS, PGM SEEOEATIE, V77 LA (Pu—EUHA
V) kL TR E TO TRIIZ(L LAV E D EEZ B, BROENRRN (F2 TiENAyF oo
THIR), # 1 TIEHLELIE OBRRIZHONT, [ EE 7T A(+), BlbEd~A T A(-)EHNTHESIC
FKELTWD, F-8 170 181 HIFREAE] OHEBIZHWTIT 1= RN, 2=%rBkm, 3=5
FLEepE, & L. 8.2 Hiffiyd8itt) 122>\ CTIX R&D M : 1=500 fEMHLL T, 2=5000 M LLF, 3
=5 JKMLL T, R&D B : a=10 FLAF, b=2044FLLF, ¢=50FFLLF EME L T D, AREARHE~
MU 7 2D HBNIDEEEBENDN R Z R A 56T 52 & THLHToD, — D2 —DZFMITHIY T 5
Lo, LK<, #L, b0 RT K RT I L BT,

F7o. WG-AIZBWTIZTWGB, CLIIRERVEEFEOT T M BET LI ENTE LD, AlRER
RO BARR e T v ALMSIT 5 EbEBELZ X -, £ 2T, FHEBAEZHET 5 9 2 TWG-A D%
HMERL A Tlma(To7, FELLOEZLUFICHEEEE TRT,

IS TR T~ i TS A DU T

- PGM JtH 138 U-VBEIR O RERIREIC b B E N 503, —HCIRMIC 9 BITFET 5 L Ex b5
72, ETVLHEAEDNS O3B BT RICT 5 Z ENBENTH D,
c RN T - TR A BN TE D AR—ARHLI0BEETHDH, a2/ M RiER S
BEERERR I A RTHED Y S LIV WS, e R L 72D En— AR EE D, £72. HLLW Ok
KEZET5HE. PGM, Mo /i~ ot AFBEFMiEE & 042 L Qe A 2 A R R OVZeMEOBLS)
LHAATHDLEZZ DD,
s BT E DR E Vol A3 2 Mg EQBTFITENIIS VWARA M EEZ DNERD D,

IEAE TR~ D FEZ DOV T

- HLLW O TRCRR LRI T, RASURE) ) EIR L Rs 7e EIC AR AN K D UM Ru 2
IEMOTREE N RS SN TN D, IBESESROWMBEOR AW MHONS L 57222 EnbHIE, e
HIEfER EPOEELHVELIEEZOND, Fo, AT VLV AFIOBEZET IEEDO—>L L TRuUM
EFbohd, ZNHDZ &N, PGM BBEEADA T 4 7T L RO RN & 5,

[k TREA~OEEIZONT

« HLLW O 7 ZEUE TRIZIB W TIE, PGM ZBEC X 0 | BATO N T AEEREIFE T1THH % BEHERE D
BEFEARIRIC L 0 | E%@K&ﬁ@ﬁftrib&%xfﬁmé LUy SEVRERISHTL T 7 A ERRF O
ANEWR ST T AFEM DEANT, ﬁﬁ@P@Mﬁm_ié/xw%%%Mo_;é4in—7i
— XTER & W o TSI TR S D ATREME DN B D,

< RT PR TS CEANRTE STV DT 7 AERE X0 5212 PGM SRS EASIND Z L iX

FE AN B Ty AT PRI TS~ PGM S HEE AN T T AEBICH S RBRECH 2,

2021 FRKRFEFNER -21_PLO3-



21_PLO3
0211 EHDFER

« BT AELARBLE DOBLSE B O Mo 3B DBEEMIZOWT G, T T AR & 0T A%, BT
AR DOFEEASIC L > TTIER AR N B 5, Mo BNV E L o2/l . Ao —T = — X%
Bk 57212 EOFRREEZBET UL LWV &V D FRLA 720,

SYBEEAR O BARRRAE - EIWEIZ OV T

« PA I3 BUIR THELELAS @ < BRHHEE A BRI S S AR STl Y L HIFEBER E V. Ru i3k
SHREREE T CILBURTEDIRVEEE = F r o VT =0 b b UCHEE L, FHHEE DS S Fl 1 P RE
EEZBND, RhITKFIKD GBI N RER . BUSTEIMEW 7 D Hl AR,

* Mo ([ZoW T, BEFEEAN TOOBEN T S TIs 0 BAfF B @,

- 7BEL 72 PGM, Mo 203 2456 . W5 HEIFFZEHI 3R H LTl SRR AN ETH 2,

- PGM ©H1® LLFP (Pd-107) EZZEHIZ SV TIBATOAR T BT L THTIZRIC G DR 72D fF
SREZRBI YA 7 MZHOWTHERTT 5 WG-C OfFRREEE B2 b s,

BRIz oW T

- FRIFPEIZ DOV T, PGM 438 - EIRAL ORI D%  1XmEfi7e Rh 225 < %, ImPACT O T Pd i%
FHIRINAR D D DBRIN 7 VT T v ADBENHLMATH D120, L——I2 X 5 RNREE
BEEAIZ X D 2 2 MZxE L TR E O N2 DRFIDRLETH 5,

CW0TPA D7 VT T ALUEIINE TRMIiES N TE 5T, ImPACT Thix 22D 7 U A7Ffh
\ZE D 10 SVAEFY L 72 D i/ N ORI E & U CRMli SNz, TNEERT D 70121, 107Pd 1X
MR R T 2 ERH Y | LY —BE NN L e D, BAOBELRICIE, £E0 Mo
TR THAR SN DMENH Y . B 7 0t ZORERIZ BB BEAH L OfiHi2 ZE T & Th 5.
« 106Ru (XLEEA I N < 40 FRRERTE T AUSHERE L ~An 7 V7 7 A L~UL (0.1Bglg)
FEWCRIET D, B ARELOBEFBAEND Z &%, Ru o, EEIEOBLE» DIXA RN <,
9T HEFRDTZ DI, FALEEN S Mo Z AT 25 A U v NORFENSHLETH D, FRTFRNTER S
Mo D4y & &AL H T Mo OFfERER 1Mo D (n,2n) i kD PMo Biicdh b LB 2 bh
%o JRESFNEEN E < 1E72 <L 1Mo ZIEME L C2n)eOFIHNEE LWAREMERH 5,

VAo X5 R IR iam & M L Cis 0 . A RITEANTRE~Y U 2 R12hn ) F KBS 5, BEic
BHETTET v ABRROIELETRTH S,

3. FEHESBRDRE

Gy < BEMINIR TSIV AT DT RAE TR, B - 2T ) AR OGRS 572012, WG-A
TIEBUTEAF AL S AT D m LUVBEIR 2 R L Lot 2 s Lo, MEhcdesib, v )
FOEE, U FOEK, FEERBAT 27200 FIEOKRF 21T, 3G &21T o 70, WA IIEAlT
Feth~ b U 7 Z0FME, =87 AD]MY £ L, FIZFP 4yHEL LT Cs, SrovBEL MA Z3ffic»
WTH L DR AZFHMT 2, FRE & OBERRVNEF & D72 S, WG-B ° WG-C Ofa#E R & OF
ETHE 2 £ L5, HPEOEISH 25 e O —B &35 2 & & BHE L CTo Bl 22 ik
ke LT <,

* Masahiko Nakase !, Kenji Nishihara?, Satoshi Hasegawa®, Yu Yamashita®, Koichiro Takao', Hiromi Tanabe’, Naoki Kondo®, Keisuke
Morita?

Tokyo Tech, 2JAEA, 3JNFL, “Toshiba ESS, SNUCE-AESJ, "MRI

2021 FRKRFEFNER -21_PLO3-



21_PLO3

201 FEHEDES
V7 7LV R E2GipSES] S 2 BZhiBSEE]
Pu—EYHA 7L FPoBE MAZBEETTRL MAZ BEZE 2
KA B BIKIF B4

ViOX MOX MOX MOX|

Fr FF UO,SF FF Wﬂ FF
0 - i A [ A [
B EBehn B2hn Bes

BIE PRHELE BILE s MBEE BIE Sy MRS BAE g RSSO BRSNS
= N N o =
> 4 ¢ = =
——is Vo
E?ﬁ — JEkEER — —
=] =D = N i —
@ g @ ADS '%[;];l Q
HE LS B LS &R WELS RHRFE LS HhJE 4>

M1 WG-A GUTEAKEY A 7 v Extgl L) THET L2V U A
(MOX: PuiREER(LY), FF: Bt SF: EHBEAREL FP: BoRARY, WA ~AF—T27F /4
K, SrCs: ARhmrUF UL -7 A PGM: HAARRICE, ADS: NHZREREIT A7 A, HLW: &L~L
BEFEW)

# 1 BUTI/KIE HLW 7> 5 @ PGM/Mo 453 D18 e tgat O 34 THE 5

1. B& 2.&2FE - 4. BRIF|5. e | 6.2F 2 | T 8.1 £KHi7| 8.2 £Hil7 | 9.

3 i3 T &3 U7 4 |HEEUE | BREVET | RIBM? | &
1~5. 7> b F| - - - - - - - -
6.1 BE —K | —/h - —/ |+ K2 —/h - 1 la -
6.2 H 7 REZEMKL + 7 - - - +IN? - - - - -
7.1 HLW BT +/h - = = = = = = -
7.2 HLW Bgp5% + /)8 = = = - - - - -
8. L%y 21 - - - |+ - 1 1a

fEE 3,
9.1. PGM &iR1t ?7K - + - - - B&Fn | la?
Bt

9.2. Mo &Rt ?7K - + — - = 1 2b?

181 BN RN ; 1= JEREERME . 2= SRR, 3= AL BR P,
2 8.2 HAHYSETINE ; R&D EH 1 1=500 &M LT, 2=5000 EMHLLT., 3=5JKMLLT,
R&D HARf : a=10FELLT, b=20 LI, ¢c=50FLLT

2021 FHARRFHZER -21_PLO3-



21_PLO3

2021 FFEDEFER

# 2 BUTIEKIE HLW 7> 5 O PGM/Mo 4B O trEetE~ ~ U 7 2

1. &M 2. REM 3. BR |4 B®iB]5 ek 6. t F(8.1 FAMAARE (8.2 HIMTER
wE 274 [
6.1. H|PGM/Mo Ii2#in| T2MiIc kW, PGM/M | - PGM/Mo BT |PGM/M [PGM/Mo S BEIZE| - f~ KB H
IR 2L 5B 1Z 1k D AT REHE A o NBET|T2IEMIC L B Y X|o DEET|HEERRE, HEEICE Y | DI RE R A
BZ 5D RFF 2 3 |7 EMHALW Om|REMIC|FKET 2 RRELR|VE
O EIRBEE ICHK I & Y IBLEA YIEK) L 2PE AN EBLLINT| - ERMEIT
Bd B EAAL N Ei CREEITE IR T ROE LR, #Z#P7AtER
XU, @ Ru-106 O H#ks| N IZHIKF
DFEHEMN
- Ru DEEICE B R
TYLAMOBRE
BRESIEAD
6.2 FEE| - PGM ERILIC L - H T RBREIFE
1, Y BEEANRD FP EHREICLDR
MENED -0, 2iEmE
{LAERE A D (~
10
b SENEENE S
FIICHAEFICL Y
TE LD RiAH,
7.1 HLW| - EMb AR B A E
Sy FRA
7.2 HLW| - ELiE AR A H
CpeS FRA
8. M| NEET Ot XBE A ITHA—7x— - 7R REEY - LLW £
(LLW, |ZEHL 5 I1c &Y AP EH T R DM FREIERE|ILW TH YK
ILW, LLW, ILW 30 HREEPRIFT F EhMERERE
HLW) | - HLW EbfhAk FEITNE L, TlEE L,
WETRERD A IR—7z—
X DREITHEA,
AT RAEMICL
> TRRRO AT BEME
9.1 PGM| - &R{LALE (45 BEOCEE RN IVITIVIAET R - BRI~
BRY |®. BEIEBEFS BELERNE BEZ2LENDH . OHBENER 2 7-|hBEDREX
B ICLBEL &Y B8 BEMI|Ru REHE, Ru B HERLER, RhDPDE,
- BREHICLD %, (BR|F 8 F|EIdEHD, Rh £ DONEEIF—MICR| - Pd oL —H
WE = E |98 (2|3, Rh BAEE #, —BE DL
TOMMBIL 2 BE F & ., Pd “Pd oL —H—@B/N~FRED
Z&. Rulftt 3300Ba/g(FHE). FOREITERRRE. |HEI LB L
15% . Rh 99.9% ™ Pd107 K& IMPACT TK & #|E,
7% . Pd EDNRE, BIEN H o 7245 10
2%) ERE DR N
9.2 Mol - MEBHICK D E7E M0o99|Mo99 4 (Mo99 4 HE 5% I Mo99 4 E e &% | & LB &
ZFE [Mo99 AEIR b s E M R L BB ERER R EAttETK
- M099 55#] I & 3 RIEAR&D A
B HE?
2021 FHARRFHER -21_PLO3-




21_PLO4
0211 EHDFER

NN
wa

BE - A2 [HHAMREVOLE - 05 Lok - RRXRT IREMEZER

DHE - THEINORENLE - WHr~DEA :
SHERRLREY A VL DBENEEREFTEMOE S
@HMOX FILH—T I YL VLR E LI-BE

Application of partitioning and transmutation technology to waste management:

aun

An attempt to assess total performance of advanced nuclear fuel cycle
(4) A trial assessment for MOX plu-thermal cycle
TR SR 2 TR, HOEES . MEZFEI S, SIS HER O P 7
" AR WP ERH SRR 2 R T D BR BT AR - S E e — P B P RPSERT.
P EAFURIRA S AL, ° B (BR) | ¢ (BR) =2/ & M9ERT. T RXLGE=2—2U7 - = F U — (KK)

ARFETIE, JolERRRENY 1 7 VO AR 7 MERERHMli o —3#8 & LT3 L CT\5 IMOX 74—
<NV A TV BRGE LT BRETOBRIZ DWW TR R 5,
F—I—F : BB A o)L, HEREFEME. MOX, TILHY—<TIIL YA I

1. [FC&IC

AZEB ORIl G & Uiz 3 FIEOREN A 7 v o, WG-B TD MOX 7 v¥—~< /L4 A 7
N R e LTeEtORBUZOW TR D, 7238, WGA(ﬁﬁ%%ﬁ%%ﬁw%ﬁ%)%i@WGc
(BRI A 7 VB E) T 2 OB A 7 Wizt UCoriE - R 238 A L2356 0k
BT 52 ELTHDA, A WGB Tl MDX7wﬁ%vw@@%ﬁWHﬁ%ﬁ#%®EV&
JVISPEBEREY) (HLW) 12 (RO ERTO) s - B2 A3 5 L0 anc, 3. 7t —
7»@%%%%%%%&@&9LVXv%/bﬁé@W%%®ﬁéT%ékw\%@ﬁL%ELk&
MEERTHEE LT,

2. OFUFDERE

AKWG-B Tix, MOX 7Y —< L OEHFIREI O~ 2P A MIER LI 21T 2 72912, 1
FRRET LIV —< DT F VA bRy TV A4), KOs RET L5 IVA4 (V77
VAVTUA) EFREL, B, INb YT U FOBEMITEENE 2 b, ARIIEEA A G D
HEZEZDZENEBENTH L, ETIEBLENR T VAN BRKICEF LED THDL I LA H
L, TROVFTIAEZRELL (M1ZH), 4%, REIISCTHO ST I A BRETOHRIZ LT
W<

- WEb G U A - MOX i B REHELEE (Pu U A 7 L)

L7 7 LAY F VA Pu—BEIU YA 7 (BB, T—< R MOX 6 1 d BREHR 11
k)

3. B —FtE< ~ ) H AFHEO BRI

[(2) BREN A 7 VOMRERHMI OB 2 | CTRENTZHEW —FE~ FU 7 2DB 2 FiZHKk S
MOX NP —= /L& G L LB EFL TS, TOR, fHili—Ftt~ U 7 204+ _XTo~ %
(FEH) ZFAC LV TRl 5 2 ST RREEEZE 12D, £7 MREHLRy T4 LL o7y b
VATF VA EOHBIZBNT, Eo THi oo FE) ICERBTREDLOHTVEZ2THZ L,
FOEDIZDOFHEFIREZ B LTI 22 & (R25M) 2HE LT, LTOEEETTo T,

2021 FRKRFEFNER -21_PLO4-



21_PLO4
0211 EHDFER

Stepl : MFIRIHRL T VAL L 77 LU AT U AOREBEB L OV U A TOTREND THIH)
T LT L,
Step2 : [$44ff] Z& DL F VAR TOERBENTHONT, 4 ] ICHEL2 52185080, £7-.
WAL B 2 BABRSITIE, FR TR I2oR5 500, THIFWERE] 1257 RN5 60
DN DOHEE
ZOEIFEAZBU T, HEilT—FetE~ b Y 7 ZAOFHWIZOWT, AT D X 5 72 Bl LS04 % ORI
IR TELMAEFELRDL LN TE
o Hiffi—HetE~ FU 7 Z20FHIC kY, AIEMIC 7 ey Fy RInb ANy 7= Rk TOREY A
I NERERGE LTERENTARETH D L L biIc, T U T 0K (B &0 Bi R
RE) OO« HBIZOWT, TN & TRetE) ORMAGDEIT LY & HRRE OMFEMEZ IR L
T CHEMTE 2 RiB L3S LT,
® [FEOMENARFHI LY . Mitxtgi s VA4 (WG-B Tl TMOX i FE R EHFFLEE (Pu U 4
A7) ]) ITBWTHICHE B TR EFECHINRESE 2. THlF) & TR &/ lAaGbEtsr
RMBEELT, 232, L7 7Ly AT U EDEWIERTH I LT, PEMICHRTFTCE 5 RiE
LME 67z,
® ZNHDIMELIZHOWTIX, FIRESHIFIREFIRDEREZ LT O 2 D0 L)L TEREERICHE
LD OHAICZRTELLIICT L ENANTH T
C FHHIL UL L FESOEIRIRRES IO W T O R, B2, RIS OEHR A Rk
R L~V FRRCHATAIRREE O G M, 2D OFERIING & Hlf — Rk~ U 7 2 To
% E T 2 1R
® 7o, HD THAN] (TN TORFLEATHIRRED, fthod THlT] CTOMAR - FMFEOREDRE
BT HRREER DD ED ., BB A 7 NV ERERT S THN ] 23RS CE B R B A A
DEENH DL ENRHENT Bl FLEE CORABIMORREIC X 23 EDE ) FE
FW ORI 5- 2 5 5% - MOX A Fl 3 BRERO v IR O BN S U7z Pu—Am O AEEIC
K 2 HEAEHINEIN T 5 A T A BEULARRTEIE O I FTEEARE ORI DIE K . Lo iF
DBEFARO EFRFCAE DM, S 52, & BT _REFLEOEMRRREI, THilF) & T4F
P OFTRCTOMAEDLETHH SN2 DT TIER <. FFEOHMAAE DI W TR
SNDLAREERH DL L, REBRWEShi, TOM, TV FDOHFTELIIA T ar &L
THRETL TS REERE L sz (Bl 20X, MOX @ Pul B4 A 7L & Pu~/LFHA 7
b, 1/BMOX & 7L MOX, s FI# BB D Bt I D R A 5F) o
B, TNHOEEICEN T, URIEHRERKRIEN T2 2 L2 EARKE LoD, FEREE LT,
B LI B B ENIRE SN D720, KWG A U ARN—NETHE5FOHEME L L TOMR & RER
Db ARNRIEWIR & 7272,

4. FLHESRORE

Bl —HptE~ bV 7 2% TR A 7 VOO 9 B WG-B T 71—~ /U v
BBt EO LI~ VAL MTLHNNTER LRI 2FE L, MR ET 50T U A ORRE, Bl
—FitE~ b U 7 R & W TR0 BARRY 72 5250 FIE & BB CORITRIR 2R & & biz, fTzE s
TG L 2o TGO ol LA R ORI M 72 B eifid % 2R Lz, 5%1%, Tzt TR
LI RaE LM E 2B E 200, A H TSR EAHRREI R D a2, ok - AN &
BALTZHAERMOX Y —< Y A 7V TEZONLMD LTV ARLET T L a a2 ME LTSS

2021 FRKRFEFNER -21_PLO4-



21_PLO4
0211 EHDFER

GOTHE - FHEEDLZ LT, MOX P —< b A 7 v Z%tg e Ui — ik~ N U 7 203
iz D TN <, BEIT, MOX ff FHEIREM e D 4 F A ELAREREICES L CIEB BT & 80320 & 3k
LTWa,

*Hitoshi Makino !, Hidekazu Asano?, Tsuyoshi Usami®, Norio Kanehira*, Takao Ikeda®, Kota Kawai®, Daisuke Watanabe’

IJAEA, 2RWMC, 3CRIEPIL, 4INFL, 3JGC, *MRI, "Hitachi-GE

L77LyvyRF A MET SRS U A ¢
Pu—ElY H A 2L MOX{sE F & A AR ALIE
(Pul@')*j'/f ) (Puvw?ﬁ4 ZL)

$X7MF Eﬂkk}ﬂ BoKIP Hjﬁ% Il $X7MF BKIE Hj?‘qlﬁlbj
l\/IOX Msc;x |v|o>< |v|ox |\/|ox I\/IOX |\/|ox |v|o><

AYS | ATS DG
(io 3 AO ‘° | C;o cr OA(Z o
= IIIIIIII 4 E

: )
O Ll O -

WoR | 21 M kﬁUH— MOX %’*7{4 %?\\(\*4 MOX
BILE frKHaLs %w@ b o mum M MOC

o | | mf e v

m M| ®E B W E

HhJE A5y EHRETER HOJE L5y HE 5> EETE | tELY I L5y

1 WG-B (MOX F'NWH—~ %A 7 vaxtgel Lizfah) THET LIV A
(MOX: PuiB &R (LY. FF: HBREL. SF: fEHFEABRE, HLW: & L ~ULEEEEY)

2021 FRKRFEFNER -21_PLO4-



21_PLO4

221 FE&HDESR
(a) FEI7+—< vk SFUA I
LIPLSZSFUA 1 [ReSHESFIA 1 |SHUARDE Bl :_g_H
PU—EIUH 1L MOXEFRHARIE |0BATOERE m
(B, Y- |mE 0o " || © % R “
VFIF. MOXERE | (PURILFHAIIL) x| Eﬁfx m:% HlDlE Th: =
HIRREHRRTTED) R Rl AR I =
I IR I & 2| o
N|E
hra
&
1. UEHE
2. BRI/t
3. RS
4. BETIF
5.1 SFEF&R
5.2 SF#fi%
i) 6.1. BALIE
6.2 BEEMKL
7.1 HLWET
7.2 HLWEi%
8.1 A%y (LLW)
8.2 A%y (ILW)
8.3 A%y (HLW)
(b) EERIA—TYFTOIREHRD BT
AL AL £ i Ejﬁg@u«;; _
FIACHANEESOER, 25, NP FIRCRMORASO TR, ZHMNE.
FeR IRJHRBPTHHRYERE)

X 2

2021 FEREFHFS

WG-B (MOX F'/Wr—< /%A Z Vst Lizfal) CTOEET +—~ v M

-21_PLO4-




21_PLO5
0211 EHDFER

WEREE -T2 HHAMERZEVOLE - 05 &S0 - TR IREMEESR

B - ERRITORFEYILE - N3 ~DEA
FSERRAEY A VI OERAE NG IEREFTM DR A
(5) BEFYA I LERRE LI-RE
Application of partitioning and transmutation technology to waste management:
An attempt to assess total performance of advanced nuclear fuel cycle
(5) A trial assessment for fast reactor cycle
RS A, e ®UR T, ORAIE (T2 AEE O RES, AR BZEY ME S, BE &S
VH AR RSB IE A, 2 I T A BB R - B 2 — | SHURREE, 4 BEARURKRAS
#, S B TRAFSERT, ¢ —ZEHE LI

ARFEFR TIL, JelEIRIREI Y A 7 VDR EIZRPERERE i O —F & L THEM L T\ 5 TEdtFvA 7 1)
ZxgE LIEREoFRKIC OV TR~ 5,

F—0—F: BBRHEY 0L, HEeElE. SRFY AV, MEFBFIBREL T LA

1. XL®HIZ

BETFHAT & U CREMIZERIR R ECTH D i1 7 o0 T, WG-A, B & [RIERICHAT-FE~ b U 7 2
DFMZAT 2 720121k, THE TICABR SN TV LERFEICET 2 MEEEX—A L LERHENHE AT
v eleb, File, Bi-FEY N 2 AORHBEAMO L Z ERNEE L b TSNS, 2T A
HEITHICHTZY ., HF-FitE~ bV 7 ZA0HETEB OO T BHFME) ORMBN IRER VT U A ORE %217
W, B Y ISV EREICET L,

2. YFVADRE
T _E TV AOEERETH70, HE T IV AICHWONAERERETAMLENH S, VT U A
AR T DERE L UIWFROEERD X A 7 QRE A 7 V(LR +HREHLGE) N B D, ()IZDWT
XA I L DB s b ADSOIERERBRENE e > A 7 DYDAHINMN AT v a o 2720 0 IZIE MA(~ A F—
T 7 F = )3 BEK O LLFP(R I Sy R AE ) B DG s A7 v a v b 72 %, ZILHDOF T v a O
HEDEIZ Lo TR ZAIT O T U A 25T D, FRolo N K OB 1 7 VRIS 247
2 UNCDNT, VF Y ABERET B 70 ORHESIE R OFEICHT- > COERFEE T,

2.1 BEBREA
(1) mEgE

EEIE S AT BB LTI mnd AR 3 7 L 0 FE BRI AR JE(FS)D. s B HEdm v 7 L S LA
ZEBA%E(FaCT 7Y =7 MICBWTHINOME, 2 X FOWTERHENTEBY . 205 & FE IR M
DOREFBRLTRINTVD Y, ZNHDOXRE KICHELZIT-o TV, LIER- T, ERERDEMLFS 7
T RAMIZBWTEMEE LTRESNT, T M) U AGBHBEDIREF & Uiz, ko=, RIS E L
CERE SN BREHFIZOWTH ALY TMAELZITO 2 & & Lic, @l 2 Hu o LLFP A#IZ DWW T
X, RSV AT AFERR ¥ TR 215 H U7 LLFP B 2 7 MR SE ) (H28-31, A& @ Ht
TERY TEHR) ZHOCERIENTTRETH S,
(2) ADS

2021 FRKRFEFNER -21_PLOS-



21_PLO5
0211 EHDFER

ADS DAL T a ANIEEEZ b DD BUERF I Z TLICRF 2D T D, BT ORI
ERMEE T 5, RAT 2 a Tk, ADS IIEEABER & LTHWO, FEF & LT FR AEbETRHIA X
NDLDET D, (6o TREIA 7V ERZEWY A 7 N0D 2 BEEOY A 7 VRRIBHCMS LCEIK 2 & 248
ET D, EEFERERYA 7V CEIL L7 MA KO LLFP 34T ADS ¥4 7 Vicfiid 5, ADS #Hiffiz o

T, 2 A FORERITOIL TN D JAEA O L AR — K 9% OECD/NEA 7> b H &L TV Dt Y% 2 T
#HE ADS BXE R SCA HICRAEZIT O .

2.2 SHEEER
(1) FALEE
EHFICE AT D HLEE 7 m e X L LT, FS/FaCT Theat L7z et 2845, A7 nk X

IR AW, SEREAME, BT, BRI IS XD UPWNp BN HED TR ATH D, W7 ek
AL ST Np AU, Pu EFRICEIN S NS 72D, Np OBEIA T v a v S LR, FU AT A LERERIC,
FaCT 7 n ¥ =7 METRFEMEFME CEMBINTHY | FEREENOHFRNERETH S, ADS Mg
([ZBT DA A 7V KO RIREHFE Z# 6 9 2 ARG E T & L Cid, Sl A iAG b 5, #ak
FERIC BT 2 13U FS LN FaCT OWAEENSINEFEETH D,
(2) MA 43

F7varE LT, 3o MA (Am, Cm) OREE % —7 v T2, 2D DILHEDOIEREER) D OH]
IHEE LT, Ml 7 v~ MERONRBHHEO RGN H 5, BLERE T, 22 MIZIZEBH L OFIE
ZHAWTHENEE TRV, KFMTIE, 772 F TOELREREDH 2 R HEZ RICHE 2D
EENTH 7 m~ MEZOWTORM b INZ 2 Z & &35, 2 X MHMlIRFELEEZt RO —&RE LT
Ehi S TRV, ZOMEE ODBERIL 2D,
(3) LLFP Zy

BEICHENL L7e B T 2 PTe (BB . 21 (48) D4BE. XU ImPACT THHZE S 417z '7pd (FEAE)
PSe (BfF+#IE). Cs (WA5). PZr (WEHIH) SBEZ x5 L35, ImPACT O FHE 42 0I5 HE
Bz oW ClEZED D,

FROBREMOMAGDEL LT, FRRO@Y 5503 F U HCHOWTFMi21T> 2 & & Lz, 22T,

FUVAOLLTY 77 L AL LTOEBFY L AZL—IZONTHGET L2 L & L,

TF U A0 FR(EIEF) Y o A A)b— (BKIF FHALEE + Na ¢ HIFR LR & 3 )

y%u%1wnmu%4¢wO%%ﬂ@m%%ﬂ%ﬁﬁ+%ﬁ@fﬁ@@mp“%i?»

T U A 2 FRTBEAHL (Na AR LR Sndr + Se i Ui LB (MA 73 BES))

(G JRIREE FR 4 HL A FFALER)
U A 3 ADS srBiEZE . (ADS B A 7 )V +FR FEE Y A 7 L)
2 U A 4 : LLFP ZyBfZE#a (0 U A 2 £7213 3 12 LLFP 4Bk S #a % 38004 %)

2021 FRKRFEFNER -21_PLOS-



21_PLO5

2021 FHFEDEFER
ﬁ c l IC <€ MC<
~_ ~ MOX
Niox BEF mﬁk BiA ey e Er
[
FF | [MOX MOX MOX
[ Lse SF FF UPu
| \
ol S UPu ROy o p
o[ U,Pu oor  [=ner U
s [zl B EN
MRS > T MASEE s Wh o S rd
AR BAOE  RAEE BE %’*if—@@_ BARE o5 KOS BB RS
Lva — D)
- -— — —
i iﬁi I-ﬁ—] ﬁ iﬁi MOX:Pu SEA B LY
- — — — )  FFigms
R e HEILS B LS SF - GRS
s TAYAl &
SFUH0 R ZEY: S U3 FP Tg%?ﬁi%
FR7 > 2 ZJL— UPuY B A 2L FROBEZ 2 ADS45EEZS i HLW: & L ALY

B1 FEZED DT U A (0~3) O

3. Hiff-ftE< M) 7 AFFE ORI
3 EERFCAT LA

P AT A, BREHALER . BREHLE O 3 THBICOW TR, BEE, BRERE. BROFAZE, ik
RGN, FEIEM A BRI DV T, BEFELN & DA e S TWHIHE 2 POICHAEZIT o 72, Bl 21T
FHEICOWTIR, AR mﬁ%%% E%% BB EEZ T, HE %ﬁﬁ83Hkthw9ﬁ%T%

H%@%mm@%$nxhk% R S D, MA S3BECHE B L7ca . FHALEE TS MA [[lIL
ﬁﬁka:;of\%&%%&%%#ﬁw%\@%-%ﬂ%#ﬁ%%@%#é%@ﬁ?%éo%@@@@H
IZOWT HIRFME L AR, ERENREBEHENFEEE 725 K 5 BERMZREZ P LICHEZED T 5,
—05 . BEEEMRE BRI OWTIT, FEE. B, BEHLED ZNENO TR OHAET DREY O ESR
BESEO BRI NRS, v b v 7 ZAFHMEICHLE L 72508, 2O OFRITHENR Th 5 HREEHD

TRWEERNpoT, 5%, AMESCHESZREZEOREFTFICHMEMVRELZED T ZEEMETL
TW3,

SRR - BB S AT AT, FRALEE TRE I IR s LE AN A VB R B B
WixEHT 2720, LR ATALITTm e ARKRIBIZE R D08, @d#FE AT AL LT EREZIZRER
DY AT LANEAFRETH D, HXFLETIE, MAIZ U Pu EHEICEINEND 720, MA 53 BE RO
IRV, FS TOMEHRE R 2 I, REHECHLEECTo 2 X Mo 7 1t 2R A O B ILEL 5 153

CRAEBFIZOWTREZIT o 72, BEHRLE K OB A Gtz 2 A MR FHZERA#(0.8 F/kWh) % i /&
TAHRRMEND D EFHEi SN TWD, BEEYOFAERICHOW CEFHEFICFEROBEENRAF I N TND
—J . RVAT A TEREFEMOIREN LRV AT AL RS0, FEEMRAER L IKICZOMRERE 272
AN ORI LETH D, 4%, BHTOMTERREZ T OICHEL, FHROT v 7T — b atED TN,

3.2 ADS

BRI Y AT L L AR Z MR E SIS OV CGRER R Z I L2, SEFC AT AL L TR
R 72 T MEN D72 . THEITGET CTH D, ZLED MA & 2R U7 AR5 TR L2 EES CERENT 5 729
@ﬁ%%ﬁ#:ﬁmﬁﬁﬁﬁiﬁZEMKVXTAkézéo%%‘:ow(i@% HERE ., BEILHE R
&S T 21 MAWh EREINTND, MO ECEERHER 72 E 03 EF ITBIN I D 7o ORF T
LM, ARBITHEAENERTHY . LOH LRGSR ERE LEFAELZEDDILERD D, F1%#
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WOBREHT Pu ZIRAT 52, LIBRICEMT 28 EHIET MA OATHY | BEFO U, Pu ERZHE L

VN, ADS IZ K DA A I NV ERE YA 7 ANLEVEESTZ LR 720 BIROF I ZRORFR O
FEIC RIS KHEL LT AN ARER VAT A THDH EF 25, BABICE L T, BEA 700560 MA
HIZ T mERE O WA AR A 7 Vi3 BR oS BRENEEFE S 27 20 BRI L 57 7 F=F
—IEEICBE T A A . TN ENFBARETH D, k. BEBRY 1 7 VHO MA Z/Wp it TR
L. ADS ¥ AT DR OEANRCBEEYICOWTIE Z D T <,

4. FEDHESHRDRE

T PEBESEY) D ILEE - W53 & 5y - MBI ) BFPEREPI R B2 T L T D SeERIRE A 7 L
BIf-Hth~ b U 7 22 ORI O, mEte 2B 280> T Y A OBEEZITV, HEICEF L, 4
B EAED | REELRIC MU w7 ZAGHBE 2R S ED TETH D,

B35 X

1) EEEGEE A 7 L O FEA RS AF -7 = — AR5 2, JAEA-Evaluation 2006-002(2006).

2)  HARJFEFIBFTEPH SRS | i AT Y 7 VS MEIIEBAE(FaCT 7' 2 ¥ = 7 b)=7 = — ATk
#—, JAEA Evaluation, 2011-003 (2011).

)MFHHART M, @Y A 7 L ORRFHERm-IF Ok 2 A b LR A 7 v a3 X -, AR
F15455E, 61, 1, 40 (2019).

HRINZE 2 M, [T IS T 2 RFFmiZE O B AT BE 3 2 HFFEB R D BLIR & 4% Dt
77, JAERI-Review 2005-043 (2005).

5)OECD/NEA, Accelerator-driven Systems (ADS) and Fast Reactors (FR)in Advanced Nuclear Fuel Cycles,
(2002).

6) A AT /I WFIERR JE RS, RGP PESEE TR R Rk 27 R SR SRR RS E, oF
k28 43 A (2016) .

*Sou Watanabe', Toshinobu Sasa', Hitoshi Owada?, Takumi Saito®, Takahiro Ishio*, Tsuyoshi Murakami®, Takashi Shimada®

1JAEA, 2RWMC, 3UTokyo, JNFL, SCRIEPI, ‘MHI
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F13ET7zO—DEL
13th Fellows Gathering

BEDREEE & RIFALEICDVT

Environmental Recovery and Creation for Fukushima
RIS FR
S BRI FET

1. [FC®HIZ

WHAKRERIL, FADBFTRE L T2 ESZEREAFFERT (NIES) OMFFRIC S KE R EL 726 L7z, NIES T
FRRER D, #E, B, € L CORRENRER IR/ ENTF (LT, IFF50) X 2RELE
L2 DEE, HKHOBRE E H-5< VICHET HREMICICEHREA T, 2016 I3 5 R =FT O 5 R EREE
Al —NICEEHMEHFE L, £ 228l s LT, iR BREMEch s [SERENE) 4
OTET, FAerZ—Tid, mER. BARFDUIZEHIEEEJAEA) L —FEIC, @B OBRERIE - REAE
~OHEEREZ BRYE LIAEFICBRA TE L, AT, B2 —CORMOME LB Lo, s CRE
HFTRNHEF L TODEEN S, EBEND 10 FE3 RS L@ B OBRZRY KD | AAPNEEESZ 2 T\ HHEE
DO E T, £OET, BFH - EMAZEOKE, FF 1505 & BRED B 0@ O VBN - FTREMEIZ DWW T
MWE L, &BICET 0 B~OMR 25 Tl 720,

2. EERBEAELV Y —TORMM

i R ANE & —I%, BUMEBEIC L 0 G S R A RAICEIE L, fERICHZ ) 20 LT’
OELEEZANET 222 HME L TREBRARE LI Th 5, —Flisk OWFFEHRIZIT NIES & JAEA
MARL, mERE =AL—KE o> TERERIE - ALEMREEZED D Z L2 o7, BAFTANCIZ, I v
a v 3N HEIEETE 200 E Vo RLER, EOL I ITH AT ISR HICERRTE 5
DN WSTZIER D > T, £z, R NEFME T LN REEANE v ¥ —CIGEIT 2 2 & ioxtd
DI - b —HDO~ARXAT 4 TIZh o7z,

D& 7T 2013 EHPEND 3 HERE THHENCESR L. K 2 ERNT T TR RBIBHE ) 2ER L2
L2016 FEOBHFT A 2 7=, T D S AEMMBEGE L7223, JAEA 1R 1 /1224608 . NIES [ZERBEAFZeHERE
I TR & LT 4 OFRFEZIED LT 3 BB L, tho BIfRIERS & s U CRRAEFE 2 0
TWo, o, B2 =R TOA N2 M EI2b —FEICEA, MHAEOEHEBEREZERL T/, 20
L REROL LT, 2017 FEFITIRE R K TR A U772 KRB LAR K SR 2019 4F 10 A ORJE 19 B/kE
IRFLZ 3 BRI AN /1 L C L UM E B O BREE B DR K EREFTMI ST 2 ERE ST 2o b 5, Fkix
RREIZH D o0 | BREICAHIVL 3 BRI OEHEIZ X BRI EA TV D ST TV 5,

3. BEDEKZEESELASBM., ESLTHKBENHZD

RHAAKREL, IF FH 0 10 F25880H LT, @ERNTIERRENEL, PRJTE- R ~OFRE RSO
WA D BRSNS ZERBETR ERDMER L, B R SRR S U USRS IER LT 72, Ee, A/
N—vary s A= MEER BFHEEZIEICO LT ERORMN T 0V =7 h#ERSSH D, LinL, |
FHHREOR BB ZITTEEY 21X L & D\ IEHIRICK T 2ERIZ NN ENIESSE EE XD,

*Toshimasa Ohara

National Institute for Environmental Studies
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2D 572 0I1CE, IO~ RBRE (AT —27 KV E—) v TEDEOHIEEZ X 54500 (12
DWTHEEf 2200 TRE LAV, U2 BRIk 2 G L, ZRiCih > T HEITE L T\ Z &8 E
BCThbH, MHdHHIES< D ODIzid, fETIHEMRAIENRY L hH, Hllia I 2 =7 s BRI
HZ LA T, Pl rTRe CRFICROHIE S D | HIBERZFTEH Lc = r v —OHiFE#E 2 &, H#
BB 2 22 ) - A IMIE 2 A0 BT RSB O L—T7 A b, TARDBREASENLE L 25 5, 1F [l
e AR HIR I WD TS E I\ &L 2 BN RS < 0 OS2 Z LICHBTOHERS D
ZEEEIETHRY, O, BEEEIEY S OBRERIE & BREEAIE OBRLZ — KD TN 2 &
RO BND, SHIC, FHBOTHEZ % v b U — 27 b L THulldn - RRmz 695 & L bio, B -
HZOEMMEMET 5 2 LIk 0 mELRME - AL TV 2 2O XD B Z AT - IFFREE
DHRMLL TN 2 & (FETHOTIERL) bEETHL, ZOLIICHEZDE THRHIOEEIT Z )
LNERY) L2 X9,

RO EHIZ B T HEMZ D 570D X— T — R TEREIER ] & [Hgrfeatil-S< ), LT
(s i) TH D EFITEZ TS, BREICHE L CHEELZ D, T O TREAHEC A R4 - EIFRIE
B X 9 TR BREERRE & M0 O iR 2 S e B 2 ED RIS, 2D OB A MO AT — 7 R4
—DWIHIZ L VD D Z LI Ko TR ATRE etk 2 A1V . ZOBUH & R w0 b I RET 2, =
DO BB AEED D BT, BEE - EEOKE R0 L RESEOEEICONTE L TR,

4. H2E - EMREAETAEDL

fEE OB AZHED 5 7= 010, B 7E - HIZRIIMEZ T REROD, AN TELDEA I D, 0D W,
Mz T 2RO LS THh ST TLESTRVWOEAI M2 N oTcl baB2H L
NDEIZ W, LLF. 1 O08AEZEITF TRz,

BT, BA 5202001, [RA R« FT A« A = ZOBRICBIT2HMAFE L TR (2o Tim b T
Do TRT VA Y AU R EiT, IRHEEECEMEN-CBEWME R 2 /E &35 U A7 BE~OMRRRIL,
BERICM S 2 81X TE 208, BTt a o 5 Z LIXTE T, FH-fan 7 Ve —FR3ungE] <
bV, TRZBMCHGENEDITHETE EHRNENNRM ET 5] EWHIBXHTHD, Lo, RSN
PGENEATH Y A VBEDIRR L7e N E W BIEE R E X T, AA N« FT U R - H A = ZARHRITIL,
FEMFICHHRICO SRR H Y | EMETHV TR THLHDH L VoI fFE, HICHRTH Y EMETH
HDHEVSTAFENY A7 FEOMRRIIINETHY, BEETHL ] EERLTWD, BEICITFEE, 155
KOBREERH, BrZs % O RS R ALy | g TR EE DS o0 S R AR R & ) o 7o) THER S EE L U U A
JIERILFEL TV D, BFIMATE T TINO OEE RIS 5 Z LI3#E L <, HIOZER AT — 2 &
NE—DEE - ZEx ATHZHEGE L, BPE - GMFEILO7 v ACSE L THEE LR 538 LTl
LW o7 Fu—FRROLNTVD, BFEE - EMERTRIC—FICRPRMRZ 52 TEHEL LD &
U CHfIE R Ly, BFE - SMZIT, BEERVEZ R L TV BEORKIIHT 2 X&TH A ),

5. RFASBLERESBOEEILEN ? AREN?

JRT- 71578 LR B OB II M T A S ), TELHDEAHIN?

1 AR IR D O B RETS Y R I 5 T, B ARBREE L S BRI DR 1 1K F D D O [alfE & 4B
SHITIEMREZ T E LTEE LWHIEH S 2T AOBIENKETH Y . O 7O 1Ll 4 B O D
HThdH, BARMICIT, &R, BB LOARERY— R, Mttt > AT AOFBAFTRZIT, B
B RETG Yo D BREZ RS> IE M E AT BRI . O E B IS 2 R A Hefk L 7oA A~ AD =R /LF
— BRI EAN ORI AL S AT LA OFRE & FEEE, N A~ RAEOHUBE IR OFNE IS < REEAIA N
B LT %, BEIZ, Z OO B OO FIL, REAE Y 2 —CTOIFBLSMIEE N DR TH
BRESHUR BERR YL F 2 O TR AR 2 0 7= B A BRI Bl O 72 5I B9 249843 (2020) 12 X DBRE+
2% O WA AL T 0T e Bl o ) A DRE, BEIF O T2 DO NMERRIZET 2 XRE M FEICBIT 5
a7 V) — OGYREEMRINCET 27 e =7 b LU, 2019) R EOEERHY, AP A b AT
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PA MIBWTEIZTESoH 5 LTV,

Fio, WHBNRIY M N EFRELE LT, IF, 22T [T RATEbE R & 2 T2 351 2 Bt AT R
BREVary - vFUASKORBFToND, TOT 7 Z—TH ETHLHIMDO AT =7 ANV F—ThHhHE
Thrn, Ao yay - F VA3 VIZBNT, EE LTRFIGHETHIGLTWD IFFEFFEEL
BB B Cxt i LT 2 TR BIR O FEA K EIC L CUEZB 2 40T, Mo B Avsss L C3dg L Tw
SRERHH D, LVDT, BEIFFELREREFEORL LT, Figi e iS5 < » N REBR R
HOBHLIZ 72D Z LD HAUE & OXFEE - THBICBE SR 2 W B A L CEML T\ Z L b EHE
BRARE TRV D, ZORICHOWTIE, BRHKR PSS LEIREARKAE ) —F o Z—n 5 LEF
(%) 2 (http://www.waseda.jp/prj-matsuoka311/hironoRC.html) DOEFHNEE 2725 9,

B OEHET, 1IF FE a2 21 & L TARDIREFIBRITIENT, LW BN bETH D, IF DK
H SN v U LORKEEET OFEB 2 AT 5 LT, EXBEBERORERRARE L TV DRI
RFEEAR R O SPM (TR FIRWE) IERRS O 7 — 7 ARRITHIE S 72 RGBS FEF TS > T D (1]
ZIE, Tsurutaetal,2014), F7z, BUEEM S T2 REEA RN RS HEERE O 1-1802 U [JF 1/ Hig
T — X DB X D FHRFO A EWE KK P BV ETE O R E k) ((REF A TER PO IIEILEER)
TIHEF 08, RBESE. KRB ONIEE S EEE LT, RRIEBE T V2RO RITERT 52 L%
HEYE L7eafse 7 ey =7 MCEHHA TS, 2D X 92 @EDOEGN % 5% DR S SITTE T BT |
W53 B OHEHENMEETH 5,

IF Flt% O WISV T BB - BUHGEZR & DR 11508, BEFEMEEC E T AKEDRE L%, 4
Y - AERERCBREEENRE /R E O BREER T BMOKES B & RICEAR R EMMER RO bile, LavL, B
BEWTHY « FERAY 25N IR O TR+ Th oo L EDL I 52572, £ L T4, HEITHR D Hlkry 72 ) 2 -
RO, 2 < OB OB N LEIZ/R > Tnd, HRICHZIE U T, K[UEGEHESCRYYE & o
o7 —r ) 27 RBICRFESH ST TN TERVWOIZARATH L, < D7 a— VLifE - V) —
Ta FOVRREEICR LT, R0 EBRESE ST TR 2L OB OEMRE M X IEENRD b
TW5,

6. BhYIC

BB, RF 0TI DR E BIFE 2T, 720, EEAL A, RIS E > TR 0B oHE
IRTEE D, TORKOBERT (A NI E R HN) EVoTZBEWENL DA A—VIZHES3 LD TH
D, LEXZLITHD, NG - BRIGE~OFUEE T, =54 JCO AT, T/ 740 FHSLAY
—< A NERREDEENLL DL EbNS, FDOXIRAA—VIEFWNL SRZNAREZETHMHE S
LZHOTEZR, L, BEICBWTRFIDBHOF 2 L —IEHEL T HFT, 20X 5 2SR K
FZENS2® 5,

MoTEZXD L, BEAHORFH - EMFIX BREMGEIR > TOWHREMNDO AL ERLNATHD )
LW, £9Fx 25 &, BFEE - EMFROASBHMEE,. Brrml 2 AL 0 iz, R
AT =7 RN H— L DOXFHEIC L o THEICF OBV, B X - TEEBR E BN EEE <D, i
EMRFEES L EBSEL L THDHEZZXHDOTIERVD, ZOZLIZETONHICEETIZETHASD
D, B, AESRRRENEHUE L TV D EEICBW TR, HRICEREIR > TO DR 08, Fik o
BEAE - AIZAEICAR > TODBREES T, RO HEANICTOMBEICIRY M REEENDHLEERL I, BED
HBGEREZ iR L TS 7o DICl A EIZEEET 5 & & HIC, ZRRAT =7 AL —LHEHL TV Z
ERMETHD, WREBFRELREIC, DX D AedE - @D Z L 2EE D,
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SE X

AR = (2020) WA R« FT R - YA = ZADORHRICEIT 2 HMF L AR —BERERE, Lkl s
FORCIE. SR OGN —. BRETNE AL, 49-3, 7-16.

U= =2, R, sk, FEm-. IR 2. B 2 (2019) BEMEWEIC L D2
U — MGG ORI L1530 mHEE ISR 2018 (1) MF7ED 2. 2019 4 AAREFH%E o
RETHE 2BO0S.

Tsuruta, H., Oura, Y., Ebihara, M., Ohara, T., and Nakajima, T. (2014) First retrieval of hourly atmospheric radionuclides
just after the Fukushima accident by analyzing filter-tapes of operational air pollution monitoring stations. Sci. Rep.
4,6717.

BRI REPR YLy« AR AL o3 () VT T BT BRI BRI DA V) 7B D F%E (2020) BRAMEASAL S I
[T 72 E N BR S B O E V) H I BT 2 AR JE 2IE B4 #. http:/khjosen.org/home/images/SRRCE_20201130-
Report.pdf
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[2K_PL] New possibilities for quantum beam technology expected in
the 2020s

Chair: Noriyosu Hayashizaki (Tokyo Tech)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room K (Zoom room 11)

[2K_PLO1] Progress of validation of Linear IFMIF Prototype Accelerator (LIPAC)
at Rokkasho Fusion Institute
*Keitaro Kondo' (1. QST)

[2K_PLO2] Attosecond Laser Facility (ALFA)
*Kaoru Yamanouchi' (1. UTokyo)

[2K_PLO3] Activities centered around Quantum Innovation for Safe and Smart
Society (QiSS) with enterprises, research institute and academia
*Takashi Nakano' (1. Osaka Univ.)
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New possibilities for quantum beam technology expected in the 2020s

N FRBBREHRFRIZE TS IFMIF RENEROEMHRBROLERE

Progress of validation of Linear IFMIF Prototype Accelerator (LIPAc) at Rokkasho Fusion Institute
“UTHE EORER !, LIPAc = |2
VT RMALANAT SEDH A, 2 IFMIF/EVEDA 2565 — A

SNGE R 5R ) R C b D E B A A BFHR S iEEE (IFMIF) o T2 955E « T 3% HEE) (EVEDA) 11,
AAREFINC X DA =R VX —0FICB T 2EERFR ey 27 ho—2THY | BEWT 71 —F ik
o 3 KFEO—2L LT 2007 F LV I Nz, BEOIEFEHIMOER 2R T, BE, IFMIF JRAN#HE
(LIPAc, Linear IFMIF Prototype Accelerator) DFRERAS &1 FFF A 7EBAFEHEAE N o FTiZ & i 78T CHlETT
1T 5, [EMIF JFARNHER LA 4 i —RFQ—MEBT — #{xi RF (SRF) — b — A 2Wr2 —HEBT— bt — A
ZUTNORERL S L, 9 MeV, 125 mA, CW OERG 1IN % HAE &3 5 RERMEINERTH H, 2015 FI
A OBERR T D AFERDN 7 FIHTA S v, A #ICEE FE— 2B a2 Ehi L, FrE 0T A MR L
770 2016 £E7° 51314 B¢ REQ DT ZBAtA L, 2018 42 6 HIC RFQ IZ L BB E— A4 D 2.5MeV £ TONNE
WD THII LTz, &6, 201943 AL EG B — AR LG L, FFE7 AL, 7ey=2 b
HHHETHY, RFQ IZED b0 &L LTIMFRmERE 725 125 mA OFEG /L AE—LH (LR EK 1
ms) D 5MeV FTONRIZHD TR LIz, £ D%, RFQIZX D E— 2 IIERBRICE N T I BT VAR %
HEL, CW £TOR duty CORBREITO 7285, 1 MW, CW £ TOE—AZZ T ANARER KB E— LK
VI EEZAT, RFQ & B — AKX U FEBEISHHO U — AR LT, BIIE. O —AiER % M
W2 B — DANEGRER O BRI IS T, W ZED TV D, Eo, JFENMEESR O FE B CEG B — A% 9 MeV
F T 572D SRF MR OMANL TEE GBI SN A 70 &, TF, JFARDINEES O KRR IT R = < i
JB L C& iz, AT, IFMIF JFANER SO RO Z £ TOREOME & | BEEITHRO B — a0
B ORPUZ O THE T D &, SBDOEBEIZHONTHIRRS,

“Keitaro Kondo' and LIPAc unit?
National Institutes for Quantum and Radiological Science and Technology (QST), 2IFMIF/EVEDA Project Team
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New possibilities for quantum beam technology expected in the 2020s
7 b L—Y—H R R A E
Attosecond Laser Facility (ALFA)

I TR
FRR PR FBEE R 2R

EIREEE NV A L= —HIROERIT, 1 7 =5 MPEYILT MO SV R A RO NSV A DR
ZAREE LE LT, ZOHFITEVRHELFF O AV ZAZND Z 22 k- T, KITINET HEFDES)
BT D ZEMARELE D EBEZILNTEY, 7 ML —F— S 2ARFLSH LW T 1 o7 ¢ 7T
RRTFELNTWET, £ THLIL, BIEHOT M V2R &GS AT A& BT 2 I EF| A ik <
H5 7 b L ——F25eis% (ALFA: Attosecond Laser Facility) | Z#:5% 95 Z & & Hig L C. {4 it
HTEE LT,

Z @ ALFA FHE[IT, 2014 45, 2017 &£, 2020 0 3 [ZH72 0 . BARZZENSZED [0 KRAFZE 5 (2 B
HY AR =T | T TEARBGEEHE ] & L GRESND & & BT, GHRFE O TR0 K5~
0y 7 FOHEMEICET 5 EAEE D — R~ v 7 1Th, 2014 45, 2017 4F, 2020 £ 3 [Alichiz v, (B A
PR OB PEDN @V E RO DD EHHE ] & L TEWRHMETEE S E L7,

ALFA TiE, @mR&EREFEAIC LD, IWH, @V L, BEEE—LT 1 L BIBINE 2 A5 R
E—LTA D 4 R/HEDOT MR E =L T A E2BHELET, Zhbo7 MOLEZ VL, wEh=
RETOBTFOBE ZBHL, ETOINFICL - THESI DA RBABREZEMT L LN TEL LI
R0 FEEREIZEIS T T <L WEMERRE, BEEs L7 tr=2 A0 b=, A - ERR L
DIEENFEF DA/ N—= g VAP SN ET, 7 MR O RE 2 5 FHERR 2 h ik Th 5
ALFA TiZ, JKWEINDEIC D72 5% < OFIABITEE Olzols, iR GEAKEDT ML —F—t &2 ERH
DTN L BRI 5 2 L2 AR L £,

*Kaoru Yamanouchi

School of Science, The University of Tokyo
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New possibilities for quantum beam technology expected in the 2020s
EFEHREIOVY—2F7LQISS #Hhib & LI-BY A

Activities centered around Quantum Innovation for Safe and Smart Society (QiSS)
with enterprises, research institute and academia.
R R
INUTNE

1. [ZC®IT

DA EE LOSERERO L L BRMEERFLS, T L TLERBA~— MAEEEBRTHZ LT,
EREIRD O _RERRORETH L, 7 7V Al Yy —2 7 A (QISS) X, KIRKF0 i FpERd
L0 JST EEFIAIT T v b7 4 — L 3LREFEHEE 7 2 77 2 (OPERA) (25 2017 4 10 TR &
Nlco AHETIE, BARO IS o I iak 2 FFo K5 « #EB & 3EH% @ U CERRE O EM ICHL Y 41
I S DITAPLRIZ X0 EBH SO HT i 2 . EEAEE L & A ZE L OEEEIC K D EERER TERAE O
EREEIIEC, 7=y a4V T o 82200 E LIZAMMERICE Y, & B4 - AMOIEERN
g Hdra « VAT LEMET L LAANET D, HERDBVMANR ZSHY | HF—I12, AFHOWRE
Fn OIS D 7201, Rk BURERE R 2 BB L, WIS RREAT S AR B 8 T 7ipiiis & LCT
NT P EEFIRREERRET AL, BT, BAY— MEEROREEZ XX 57201, EEEO T
2 —FrERNWT, IoT OFBICHEWVETFREL 2o 2 FHEER Y 7 =7 —OFHl & %R ICHD fHie 2
L ThD,

2. TIV7 7 REEFEROBRR

AP T, TAZF 21107 7 F =0 L-225 DT )V 7 7 SRR 2 45585 U 7= 08 ASERPE O 2
— YT 4 TR L BHEMER SRS D 2 E TIZR W TERE AR OV I WREIE DR
ZHIEEL TS, 1EROIBIRE L | FRCHIZRRET A A L TRWIR BRI S D & 2 AR T
HDH, TNT 7RI A WIS EER O TR — A H - D BEEMN E b FbN TV DR, KF
EOBEOMIMEITRFEN LR TR, HEIZH UK 2 N TREFICE > THE LWIBRENMEITE 5
LTAIIH D,

TV T 7 M ESRIRBRERAI OB R ICB W TIE, 1) EICEMERIC X D MR O A0 & 2t R,
2) EREEEAR| DALY A, 3) ERIFEEIRR, 4) BEICEHHEIMMIERE VD AT v 7 & e, QiSS TiL,
1) 6 2) AT v T H#E T HITHT-0 , BULFIZEITC& R AN Fe B s g s Lot L ¢,
TEIINER DL E IR T AR F2-211 ZREICHEAE U, JEMERFIE 2 B AT 72 < HEME T 2 IR 238 2 T & 7228,
TV T 7 RMEIESRIRIR DA FE D - 0121, HEWD T 2 Z F 2-211 ORIKERE ) & HEkEHE A 12 35,5 B 56 &
WATLTEA L TS BER DD, THT I TIHRD T AXF 2211 OfEFEIE 2021 FEEICEA TE S
TWAHAT v/ 3) OEMIERRNRETH D, TV 7 BBEEFRROMSFELZ VLR EHT 57
DI, THTIT7ERTHED TETROBMAIC LB EZRE LNV THEETHLERD D . O
ELTHERIENZSLLH T, A#E T, ZHE TORBRRCSHBOTE, 2 53EI2mT T O
WZOWTHEN T 5,

3. FHHEEERY 7 b= 7 — D7 & %5

FHAEE Y 7 b7 — %, EROBSERBL - A LR ER, HY LHHDD E 2 AITERBEIE N FE
THHRMRIIBNC, MOTEHEERPELE 2> TWVWD, “RFEHERICEENDIFET L I 2 —F 7 Ot
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Planning Lecture | Technical division and Network | Fusion Engineering Division
[2L_PL] Current status of facilities related to fusion reactor

research at universities
Chair: Manabu Satou (Hachinohe Inst. of Tech.)
Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room L (Zoom room 12)

[2L_PLO1] Hydrogen and Helium ion irradiation and mechanical properties
*Akira Hasegawa' (1. Tohoku Univ.)

[2L_PLO2] Microtissue development by ion irradiation
*Hideo Watanabe' (1. Kyushu Univ.)

[2L_PLO3] Development of evaluation technique for ion-irradiated specimen
*Tatsuya Hinoki' (1. Kyoto Univ.)

[2L_PL0O4] In-situ observation of microstructure changes under simultaneous
electron beam / ion irradiation
*Naoyuki Hashimoto' (1. Hokkaido Univ.)

[2L_PLO5] General discussion
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Current status of facilities related to fusion reactor research at universities

(1) KFREIUAN) VLS F VR E#BHEE

(1) Hydrogen and Helium ion irradiation and mechanical properties
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*Akira Hasegawa'

Tohoku University
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Current status of facilities related to fusion reactor research at universities

(2) 41 AVBHICLD Iy OBERE

(2) Microstructure development by ion irradiation
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*Hideo Watanabe'
"Research Institute for Applied Mechanics, Kyushu Univ.
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Current Status of Facilities Related to Fusion Reactor Research at Universities

(3) 4 A4 VERHEMIZHT Hik4 G MBI ORRE

(3) Development of Evaluation Technique for Ion-irradiated Specimen
HR E
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Current status of facilities related to fusion reactor research at universities

(4) BFR/A A URABRBRFTICE T 2MHEEEE LT 0ERE

(4) In-situ observation of microstructure changes under simultaneous electron beam / ion irradiation
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*Naoyuki Hashimoto' and Tamaki Shibayama!
Faculty of Engineering, Hokkaido University
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(Thu. Mar 18, 2021 1:00 PM - 2:30 PM Room L)
[2L_PLO5] General discussion

As "Current status of facilities related to fusion reactor research at universities," we will focus on
facilities and research groups that are conducting material research using facilities such as accelerators
and explain the history of research operating facilities and recent topics. Knowing the research
environment and facility status of other universities' laboratories from the student's perspective will
help decide the course. We want to share the current situation of the research group and share
information that will lead to the fusion engineering field's prospects.
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