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Thu. Sep 6, 2018

Room A

2018 Fall Meeting

Molten Salt Reactor Development
Chair:Takayuki Terai(Univ. of Tokyo)
1:00 PM - 2:30 PM Room D (A32 -A Building)

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

[2A_PL] Recent development of environmental
monitoring method for substances

derived from Fukushima Daiichi accident
Chair:Jun Kawarabayashi(Tokyo City Univ.)
1:00 PM - 2:30 PM Room A (B11 -B Building)

[2A_PLO1] Radioactive particles emitted at the 1FNPS
accident
*Yukihiko Satou’ (1. JAEA)

4:20 PM - 4:35 PM

[2A_PLO2] Monitering method for radioactive cesium in
marine sediment after Fukushima NPP1
accident
*Seiki Ohnishi’ (1. NMRI)

[2A_PL0O3] Environmental radiation distribution at
seven years after the accident and new
technology development
*Yukihisa Sanada' (1. JAEA)

Planning Lecture | Joint Session | Joint Session

[2B_PL] Compact Accelerator Neutron Source and

Nuclear Data Needs
Chair:Noriyosu Hayashizaki, Tatsuya Katabuchi(Tokyo Tech)
1:00 PM - 2:30 PM Room B (A21 -A Building)

[2B_PLO1] New neutron spectrum formulation of Be+p
reaction for design and applications of
compact neutron sources
*Yasuo Wakabayashi' (1. RIKEN)

[2B_PL02] Needs for neutron source and nuclear data in
developments of an active neutron non-
destructive system
*Yosuke Toh' (1. JAEA)

[2B_PLO3] Industrial applications (mainly medical) of
small accelerators and nuclear data for
those applications

*Takahiro Tadokoro' (1. Hitachi)

Planning Lecture | Technical division and Network | Nuclear Fuel Division

[2D_PL] Domestic and Overseas Progress on

©Atomic Energy Society of Japan

[2D_PLO1] Progress in the World

*Yuji Arita’ (1. Univ. of Fukui)
[2D_PLO2] Progress in Japan

*Michio Yamawaki' (1. Univ. of Fukui)
[2D_PLO3] Progress in China

*Xu Hongjie, Xia Xiaobin' (1. SINAP)

Planning Lecture | Technical division and Network | Nuclear Non-
Proliferation, Safeguard, Nuclear Security Network

[2F_PL] Present Status of R&D Activities for
Nuclear Non-prolifaration, Safequards

and Security
Chair:Kazunori Suda(JAEA)
1:00 PM - 2:30 PM Room F (A36 -A Building)

[2F_PLO1] Active Neutron NDA Technology
Development for Nuclear Non-proliferation,
Safegurads, and security Purpose
*Mitsuo Koizumi' (1. JAEA)

[2F_PLO2] Development of Cyber Security Target
Identification Method for Nuclear Facilities

*Kazuyuki Demachi’ (1. Univ. of Tokyo)

Planning Lecture | Joint Session | Joint Session

[2G_PL] Current status and issues on the

implementation of clearance (2)
Chair:ltsumasa Urabe(Fukuyama Univ.)
1:00 PM - 2:30 PM Room G (A37 -A Building)

[2G_PL0O1] Overview of the revision of the Safety
Guide RS-G-1.7 and its issues in discussion
*Takatoshi Hattori' (1. CRIEPI)

[2G_PL02] Concept of restricted use of contaminated
rubbles in the Fukushima Daiichi NPS
*Taro Shimada' (1. JAEA)

[2G_PL03] Reuse of useful elements recycled from
spent nuclear fuels, and concept of their
clearance

*Tomoyuki Takahashi' (1. Kyoto Univ.)
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Planning Lecture | Technical division and Network | Advanced Reactor

Division

[2H_PL] Report from Fast Reactor Strategic
Roadmap Committee

Chair:Akira Yamaguchi(Univ. of Tokyo)
1:00 PM - 2:30 PM Room H (B32 -B Building)

[2H_PLO1] Scope of Fast Reactor Strategic Roadmap
Committee
*Naoto Kasahara' (1. Univ. of Tokyo)

[2H_PLO2] Long-Term Perspective: Significance of Fast
Reactor Development
*Yukihide Mori' (1. MFBR)

[2H_PLO3] Short-Term Perspective: Technology
Succession and Safety Improvement Based
on TEPCO Fukushima Dai-ichi Accident
*Takaaki Sakai' (1. Tokai Univ.)

[2H_PLO4] Discussion

Planning Lecture | Joint Session | Joint Session

[2K_PL] Issues for security measures for univer
Chair:Nobuaki Sato(Tohoku Univ.)
1:00 PM - 2:30 PM Room K (B41 -B Building)

[2K_PL0O1] Opening Remarks
*Mitsuru Uesaka' (1. Univ. of Tokyo)

[2K_PLO2] Current status and issues of security
measures at university nuclear fuel facilities
*Toshiaki Hiyama' (1. Kyushu Univ.)

[2K_PLO3] Current status and issues of security
measures at university Rl facilities
*Tsutomu Ohtsuki' (1. Kyoto Univ.)

[2K_PLO4] Subjects and prospects of security measures
for facilities other than commecial reactors
*Toshiaki Hiyama1, *Tsutomu Ohtsuki?, *Mitsuru
Uesaka® (1. Kyushu Univ., 2. Kyoto Univ., 3. Univ.
of Tokyo)

[2K_PLO5] Closing Remarks
*Masayoshi Uno’ (1. Fukui Univ.)

Planning Lecture | Board and Committee | Public Information Committee

[2L_PL] How to disseminate information to

society as AESJ
Chair:Reiko Nunome(NUMO)
1:00 PM - 2:30 PM Room L (D12 -D Building)
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[2L_PLO1] The current status of disseminating
information thourgh mass media and the
future
*Mito Sagai’ (1. CRIEPI)

[2L_PLO2] The current state of the positional
statement and the future

*Ryuichi Yamamoto® (1. JAEA)

Planning Lecture | Technical division and Network | Fusion Engneering
Division

[2N_PL] Education and human resources
development in the field of fusion

engineering and science
Chair:Satoshi Fukada(Kyushu Univ.)
1:00 PM - 2:30 PM Room N (D23 -D Building)

[2N_PLO1] Expectation of education and human
resources in fusion engineering and science
in universities
*Noriyasu Ono' (1. Nagoya Univ.)

[2N_PLO2] Expectation of education and human
resources in fusion engineering and science
in companies
*Akira Ozaki' (1. Toshiba Energy Systems
&Solutions)

[2N_PLO3] Present status of education and human
resources in nuclear engineering

*Nozomu Fujimoto' (1. Kyushu Univ.)

Planning Lecture | Technical division and Network | International
Nuclear Information Network

[20_PL] Nuclear Energy in Poland
Chair:Yukio Tachibana(JAEA)
1:00 PM - 2:30 PM Room O (D25 -D Building)

[20_PLO1] Nuclear Energy in Poland
*Kazuhiko Kunitomi' (1. JAEA)

Planning Lecture | Technical division and Network | Nuclear Safety
Division

[2P_PL] Learning from Progress of Fukushima Dai-

ich Nuclear Accident Clarification
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room P (E21 -E Building)
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[2P_PLO1] Technical Bases of Severe Accident Sequence
Groups including Fukushima Accident
*Mitsuhiro Kajimoto' (1. NRA)

[2P_PL02] Classification of Resolved/Unresolved Issues
andImplications for Nuclear Safety Research
*Akio Yamamoto' (1. Nagoya Univ.)

[2P_PLO3] Lessons for Ensuring the Effectiveness of
Severe Accident Measures

*Yasunori Yamanaka' (1. CRIEPI)

©Atomic Energy Society of Japan

2018 Fall Meeting



2018 Fall Meeting

Planning Lecture | Technical division and Network | Radiation Science and Technology Division
[2A_PL] Recent development of environmental monitoring method for

substances derived from Fukushima Daiichi accident
Chair:Jun Kawarabayashi(Tokyo City Univ.)

Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room A (B11 -B Building)

[2A_PLO1] Radioactive particles emitted at the 1FNPS accident
*Yukihiko Satou’ (1. JAEA)
4:20 PM - 4:35 PM

[2A_PL0O2] Monitering method for radioactive cesium in marine sediment after
Fukushima NPP1 accident
*Seiki Ohnishi’ (1. NMRI)

[2A_PLO3] Environmental radiation distribution at seven years after the
accident and new technology development
*Yukihisa Sanada’ (1. JAEA)

©Atomic Energy Society of Japan
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Recent development of environmental monitoring method for substances derived from Fukushima
Daiichi accident
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Radioactive particles emitted at the 1FNPS accident -Overview of insoluble Cesium particle-
g EE
bR AR AT S B B A

1. EEE—RAJREMSERF

& — IR EITE T, REOBSMEWENEREFICRM LR, T 74 UIEFFEED
L MRIFLORKBITEE TE O T, BRI Z £ & LR o itiZ e nb o LB 2 Tz, L
7> L 2013 4E1Z Adachi 512 K » T REDE v 7 A(Cs) & BUA A TSR T- A3 82 S 41, Cs-bearing particle,
REMEE T U DR 72 EOLHRTEDFENRIMSIND L D2l oT, TOREITRD > T2 RN Kk
Kirlzxt U, Bix 728w 7 75 00 RERFOFEEN, WM, ETH. © L CABGRREICE 5 f#H 2 3
HTW5D,
2. FEtEE I LRFOHH

RENEE T DR ORROFHEIIER G D 7 ABILEM THH Z & T, ZThETIZ 2 EOREMEE
T LRIF D RONS TS, Cs AR (3#Cs/PCs) B L ORREHRIR DT O 1= BT ORI B 1 21
L2 IR TH DL Z ENRFESNTERY , BAININEEFIZ 2 SHH KA Type A, 1 58H k% Type B
EREFRL T %, Type A IXEAT D CsIBENE L, Cs DS 10Wt%IZZET DR bIFET 5720, & I
SEITATHT D = R X — 5 X BOHT(EDS) T Cs & Tohi & L TR D L ZAFRETH S, £728k
WK T H L AONDZENLEVTLAR—NVEMEINDZELH D, ZNFE TR o7 Type A I
BRI 72 ST bR T 208, v A 78 A— VORIV, ZHVUIKELQOEEM MO X 5 7 i
BRI R BIR T L7c iz EHEE S D, —T7. Type B IZKFBIBFR I TR L7c728, BifOK
XIbHEYA I A= MVICET 2N E L, RIRTHEETESZ LD GM — A X —X — %]
LT, BEREINS DTS Z ENAHETH D, £72 Type BITKIENKE WA, BAATED 72 0 O 6E
(FLHUNRE)IE Type A IZEH~/N&E <, EDS T Cs it 45 2 & SRR 728 EDS IZH~ i H RS DR
vrrna ba USRS L0t X OIS X DRI FNO Cs ZHER L T\ 5, RirONEEEICY
REREVDRZBD LI, Type A lT—HBINRH L DD, ERBICKREBOITCENBEIZFEEY . B—7250
MERLTNDZ Enn, —FE, 2 TOILRANER LEMT 2 b7 t#HEE SN D, —J7. Type B
PRI I O RIARFIE L. & DITHEROCREN AR —I1200 4 LT 0 | 2 FEHORL 7 O/E GRS e 5
TEERBLTVD,
3. ABEMEE DY LATFOREMERIR

HHD Type BRI+ OERENZEA I 7 1 U NE ED K I OHER D 7 A L EMDMTE L T D Z & 03 R
ST, MHEITRFOREIZEITIATL X O ITAE L, eHEMER bR & TE—F L T, BiffEo R 72
EOERND T bIE 1 S TR E TR S AU TO 2B O rIEEMED E < L JFL DA S0
FE AR 2 R8T Cs DWrBA IS L, KFBBEBEOBREIBEIC L VB L L TR LT b D B2 b5,
— 5. 2 S DI L7z Type A IZOWCIEFERL D D H DD, ARGEFES 7 A B O BHGIR &2 AT D IE
H7e RIS SV TR b T A% OMA R b,

*Yukihiko Satou!
1Japan Atomic Energy Agency.,
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Recent development of environmental monitoring method for substances derived from Fukushima
Daiichi accident

BEE—RFOREFSRICHESIBEDE=F Y VIFE
Monitoring method for radioactive cesium in marine sediment after Fukushima NPP1 accident
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*Seiki Ohnishi!, Mitsufumi Asami! and So Kamada!

National Maritime Research Institute
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Recent development of environmental monitoring method for substances derived from Fukushima
Daiichi accident
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Environmental radiation distribution at seven years after the accident and new technology development
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*Yukihisa Sanada'
1Japan Atomic Energy Agency, Fukushima
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Planning Lecture | Joint Session | Joint Session

[2B_PL] Compact Accelerator Neutron Source and Nuclear Data Needs
Chair:Noriyosu Hayashizaki, Tatsuya Katabuchi(Tokyo Tech)

Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room B (A21 -A Building)

[2B_PLO1] New neutron spectrum formulation of Be+p reaction for design and
applications of compact neutron sources
*Yasuo Wakabayashi’ (1. RIKEN)

[2B_PL02] Needs for neutron source and nuclear data in developments of an
active neutron non-destructive system
*Yosuke Toh' (1. JAEA)

[2B_PLO3] Industrial applications (mainly medical) of small accelerators and
nuclear data for those applications
*Takahiro Tadokoro' (1. Hitachi)

©Atomic Energy Society of Japan
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Compact Accelerator Neutron Source and Nuclear Data Needs

(1) PEDEFREDOT=HD p-Be FEFAARY MLEAH
EURAFRAMKT—2 (20T 5 =—XHI

(1) New neutron spectrum formulation of Be+p reaction for design
and applications of compact neutron sources
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BEXH

[17Y. Otake, et al., J. Dis. Res. vol.12, No.3, pp.585-592 (2017).

[2] J.F. Ziegler et al, The stopping and Range of Ions in Solids, Pergamon Press, 1985
[3] Y. Wakabayashi et al., J. Nucl. Sci. Technol., vol.55, No.8, pp.859-867 (2018)

“Yasuo Wakabayashi', Atsushi Taketani!, Yoshimasa Ikeda', Takao Hashiguchi'!, Tomohiro Kobayashi!, Sheng Wang?,
Mingfei Yan?, Masahide Harada®, Yujiro Ikeda'-* and Yoshie Otake'
IRIKEN, 2Xi’an Jiaotong Univ., 3J-PARC Center
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Compact Accelerator Neutron Source and Nuclear Data Needs

(2) 7O T4 Tt FHRBMRATEERRECSETIPRFREBRT —F2D=—X

(2) Needs for neutron source and nuclear data in developments of an active neutron non-destructive system
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SEX#E [1] M. Kureta ffi, Proc. 37th NRTAZHEG
ESARDA Symposium, Manchester, UK,
111-120, (2015) X 1 REFEMEREEREOHIEX

“Yosuke Toh', Makoto Maeda', Harufumi Tsuchiya', Akira Ohzu', Kazuyoshi Furutaka, Fumito Kitatani', Masao Komeda'
1JAEA
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Compact Accelerator Neutron Source and Nuclear Data Needs
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(3) Industrial applications (mainly medical) of small accelerators and nuclear data for those applications
AT FIL
H 8RR WFZERRSE 7 L —7
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WZEBWTIE, EBREL 21— a0 BNUNETHY, FHEET —XITEETH D,

2. /NEIETHRIIEESF A ERAERERE S AT L ORE
DAL LR BFER ISR TWAT Z XF 7 A 99n(Te-99m) 1%, BEEDOE U 752 99 Mo—99) 7> 5 D
SYBERE R L v BE SN TWA Y, BE, Mo—99 @ 9 EILL Fi, HRUC 6 BTd AR iR ciligE S h

TEY ., AL, 20 100%% 8 AICKE LTV 5,
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Mo—-99/Tc-99m D ELES X T AT DWW a2
HEDHTND,

X 1T RO ERT[1], bl
K= RV X O IZB VT, ERIEEL &
BRI 2 BOSKIEFE DS K & WA & v | B
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TCRICZHT 5D Z LT, M ER LR O R
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3. /NEURGTFRRIEANIR SR D AR ¥ 5 TR % (BNCT) ~ D3 A

AN ER P T IRO A N 720G IS, H AL TH % BNCT 238 %, BNCT 1d, HEMERES SR
LAY R 2B L, AUREFHT L OBKIETERT D afftl VF U AL > TH
fial L~V CREMEREIE 2 SEI S B DIRHIE CTh Do TR TR HRPEF IR UEL T o o 7o 7o O — R 7R TR A
Tl oz, WPECERERTRE/e A 7 v b 2R L2 E@E A SN TR0 |, TFE, IREHO
JRAY % JAETHD, BUE BNCT (2B W TIE, RURFEAITHLH /TR n ) 7==—1LT 7= BPA) I
B HHERETH D F-18 2410 L 7= 357
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HELTWD, & ZC, PET MBS ERE
fly& & BNCT FHRMET382E & O3 ATHE
RYATFATHIIEA Y v hHRKENE . \ e " S
%%, PET JHSEAIRLEIZiE L7 HliOfE = P N Q5 BeF—7oh
FAXTHS 1MeV DB T-HIEdEED - ' \
BNCT ~Di#H & faaf L7 [3], ¥ 312 &
T LDl Em T, PEFRAEN S —T
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T, 3mA OINEBIAEIZINT, JRFFEH
PEAIR & REDIRRNAFRE T o D,
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DA 32 MET D 2 & Ty Bk L7 oKR o R 0% 05 BEL R M- 1Sk~ 2 WAL IR O Hritk -+ 0 FI &
AR S D Z N TE, KOoBRAEREZ M ESE5 2 ENAEETH D (4],

4-2. fERRERE

1B%Y), TEORERYIL, W EICBANWSNTERIND Z EBZNT LD, ZORMDIZDH
DOEFEFIENRRE SN T, i E2HTTICRET 5 FiEE LT, XEEE K O CT 2 & 532496 K UL
FIZHEAINTWD, FETFIT, FilRe i
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B, PR A U CHERSITAG L 7ok e, 12 7P - ST
TR LB IR, IR KR OEFFH O
S/N 75, y MREHRIOD 2 & Holte LT 40 f500 1 & 5 FAIFAPTARIE O
HZ EEMRL VD,

5. BbVIiT
AFEHIZIBWT, EEICHZHL & LT/ NMINEZR O EZEISMIZBT 2 MEtNE 2/ Lz, £hEh
FEHULIITRENR Z Vs, 4%, DMRINEZR OEZEIC A ORET 2O TITS FETH 5,

BE R

[1] F. Jallu, et al. Photoneutron production in tungsten, praseodymium, copper and beryllium by using
high energy electron linear accelerator. Nucl Instr Meth. 1999;B155:373-381.

[2] T.Tadokoro, et al. Examination of a Ge—68/Ga—68 production amount in a medical radionuclides
production system using an electron linear accelerator. Atomic Energy Society of Japan, 2017
Fall meeting.

[3] T.Tadokoro, et al. Feasibility study on a common use accelerator system of neutron production
for BNCT and radionuclide production for PET. Proc ICNCT-12. 2006;304-307.

[4] T. Tadokoro, et al. Development of a neutron moisture meter for moisture under heat insulation
of tower and pipe (2) Basic study for a moisture meter using time measurement methods. Atomic

Energy Society of Japan, 2009 Fall meeting.

*Takahiro Tadokoro

Hitachi, Ltd. Research & Development Group.
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Domestic and Overseas Progress on Molten Salt Reactor Development

(1) HRDORR

(1) Progress in the World
HH O
R

1. B GRS IS T 2RYEHS

RSP X8 4 R FJ1> A7 & LT GIF (The Generation IV international Forum) ® ™ CH(Y EiF
HAILTH Y FEOBFRIMENRE SN TE 2, 2014 FIZWFT SN r— R~ v FI2BWT, 2025 FF TD
BIRBEL L QARG EEIFORARa 7 ha2Rd 2 8, BEMEZFIHT M 27 A (FEEEA ENFE
BNE S AT K72 L) & O FEIBRS, RS OYMEHEECE I T o m A, AT 5 Z LA EAVR
ENTWDI[1], FoliTiX, 2017 4 1 AT —72 v a v 7RSI, FE» D OEBRICH BN R S
TW5,

—05. EEEF OB (TAEA) (%, 2016 4F 10 RIS, MU ULz AW BRI 2 EFR
[Technical Meeting on the Status of Molten Salt Reactor Technology] %W 4 — OARE TR L. #F
ZERRAFONMEIC M T IEim A ih 7=, TAEA 1345 F TR Y U AFIHFES/INYF O EZRWEZ L iXd 203,
R 2R L 72 ERR S OB B IIN O TTh o 7o, BNAERKEZe EofettE L, HE, 1 el
DT VT REER L, )20 OFE L EBEREG | R RS 40 AN LT, TAEA X, 4%, TR
x| EREFICET OEBRE 7T e 7 FEBRIET 2] L EE L, 2B, 2L DHEHE, 9 H O TAEA
RETNBEERICHHEINTE LD ETh S,

2. HFEICBITAMY A

MU IR E LS T T A D08 E RN H D, (D KEOBHF &R F ¥ — &R Q) BN ILFEERDOIFEE
B2 il e 3 2MEE), Q) FEO EEFLE T EIE, WFEEZRST T OEIE (v P T, BAR
&) Thob,

KEORIL, XUTF XY —BENBALTNDILETHD, 772 NORVIOREBRIFNILE LB ETO
W, 5AEREEZ X —47 > MZLZb O (2020~2025 4F), 20~40 4F#% (2050 4FEE) 24—~ MIL7z
HOIZRELHFEND, TRHROLEMERR L BH - TR TH L, JiE TILT TS 7 v FREHC
ADTWND, ZILHDR#HE LTiE, 1960 4£5 D MSRE Molten Salt Reactor Experiments)iRBRIF DOFREL%
L LT, FMEIOBRRIIE/NRIZT D HEE o Tn D, THHFEIZIET A U =R LF—H
S5HLTENEDNTEBOVERB DL TCHBEHELLY L LTS, £, I 2 ic Lz b
BATWFEA L RRUTIZHEALL D LT 25 GRS TE Y FEEIC IR S A OB & 25z L T
W5, BRI HORIZON2020 (The EU Framework Programme for Research and Innovation) @ H' CIA@EIE &
HIFORENFHI 7 r Y =7 D TS, EEIZBWTHE R T v —RENERIET OEAGHH 2R L
TV 77 FhrbooXELED, EFELIINOEH TEAPERT L AEELRE SR> TETND,

ZE 3R
[1] “Technology Roadmap Update for Generation IV Nuclear Energy Systems” OECD Nuclear Energy Agency for the Generation

IV International Forum (Jan. 2014)

*Yuji Arita

Univercity of Fukui
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Domestic and Overseas Progress on Molten Salt Reactor Development

(2) ERDORKER

(2) Domestic Progress
L BT
(AP NE S SRWNE =

1. ZBHFZED> O FrAUFREHR R~

ARUEE IR OJR 7 ~DREE ) FEEMERS (FEA - IUHER) 23 2013~2017 IS L7 TH
H SNBSS DA T A4 R & LR, e TV RIELE OB il & 596 L 72 b i b s, &
HR—HRK—EBHH BH. FH. 1WBE) 12X, FHEFREEEREIC W T, 3 Eni2id it s
LD DDFEAHE AR OZKERIEIZ LV HEE L, BURREAH B IXBKIF O A I~ g IIk< B S 2
HIVDHZ L AR L, FDHEEMEN Ni JEEB G4 & VRE & OWNIPEIZ DWW T S FEl S dv. BAF 72 PEREDVR
SMTc, WWNT, @& LV BURTPEBETEY) OIS~ DU RIEIF 2 L DA ONROFMARE Sz, =
HE M AU VAR R 0 4 0 53R 2 BeAfpk 7 R C LU TRU VHIEEE 90% 2L ERER CTE 5 2 L 2 X |
AFIEOMREOE S 2R L T\ D, BT, WEOMREE MR T 5720, TRU 8BEEF7Z & CldiE
EMOEANEH THL Z L &R LT,

SRR OFTRIERGT E LTI, e TR b B RARIE R S RE Sz, T oS TIE. BEHIE
DDZ T RITRFFEND T2, JFLINB OB ~RE 2 S SR L 72 0 | S 2 e
DN IR TR BRE N D D, IRWT, IR L & iU LR iER% & B RO, KRl o
fot FEALER % T ELC 3 2 0 AR IR OB L 520 IMSFR 23U < /L &K - EHAF) 12 X 0 #2798
e, WAL 2 RGBT ENEIC L o TIT 2, RBRARIE IR IRIRIE D £ F4F.0 & BREHLER R D]
ZIEER SH D Z ENAMRRIC/R 0 . WD CTHMARAEED Y AT L L7205 5, @l o2 m ESE 57
D, 7 AL THALERBE AR e LTRAT 2 Z e RESNTe, NI DA -T v 7 Y a
—a UFEOART BIE, B O RIESEE IR 2 5208 L T2 23, BEE D Moltex Energy fhO#%E & M@ O 4F
MAALTWD, BHIRKOEAIZ, Moltex Energy £ & L AT IZ ST, BRBE - BATEIERE 0 21T %
T TW5, E-HELDEEEZ W5 54, HEDRMKSCL, YCl 0 5 b, Cl & EkE L= Ba ot
FZHNF =AY MASOHRREEFHIL TV D,

2. BREIF % X 2 D EANRE

OOENT IR IR BT &2 B2 TV D EIREREED M o> T\ 5, TR R O R 71~ DR |
MRHEMEEROZEOR THZZZTHIEL, Rk CIIE P23 w2 AL B O HAN PR3 2 R T T &
TWD Z &, BERE RTINS 7 v b IREE LV — 7 2 ik - iR L TV A Z R B D, RE-KTIE
IR I RAEDER N H 5, AL, HE, ZEDOFE T A—H & LTORER, JAEA D1 IRk
DFEME, HIREUEFTOR 7 7V TEORERER, RPER R O B ORIERRE, BEEIZW & D0,
O XD BREPE ORI E T THEY DX, TR O A ATERIE O FEBR G ZETIERNTH A D,

*Michio Yamawaki

Univ. of Fukui and Univ. of Tokyo
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Domestic and Overseas Progress on Molten Salt Reactor Development
(3) Progress in China

*Hongjie Xu', Xiaobin Xia'
'TMSR Center, Shanghai Institute of Applied Physics (SINAP), Chinese Academy of Sciences, China

Abstruct

TMSR (Thorium Molten Salt Reactor Energy System) is a research program of Chinese Academy Sciences, financial
supported directly by Chinese Government. Research activities of TMSR include MSR (with FHR), Th-U fuel cycle
and non-electric application, and to realize industrial application finally. TMSR started from 2011 has made much
progress, which include the research team of about 500 staff has been founded, researching facility system on TMSR
has established, and most technologies on TMSR have been mastered by the team. Several test reactor design have
finished and TMSR-LF1 is under construction. Looking for future, MSR will play key role in Gen-IV R&D, not only
on the performance of reactor, but also on the requirement. Accordance with the progress of TMSR program, a
proposal about based on the small modular TMSR to realized TMSR industrial application by 2030 has been
proposed.
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BRI - RERFE - RtXa) T &8RSV Y3 Y

BRI - RERE - BEF2) T4 CEHT ARREAROBHESE
Present Status of R&D Activities for Nuclear Non-proliferation, Safeguards and Security

(1) BFUE - REEE - X2V T 1 DEOHDT I T4 ThtE FIEBIRAFER
WER - BRI IBRIWEMORERE -

(1) Active Neutron NDA Technology Development for Nuclear Non-proliferation, Safeguards, and
security Purposes — Development of Delayed Gamma-ray Analysis Method —
R !
AR 0T ZE BR TR

1. #8

M SN (NDA) HIIE, ARG H e IV SN D T o~ o770 E 2 JIET 5 1%
Wi T, ZDOREITLFBREFE S 08T (BEESHT (DA) HA) (23X, k2 20 F £ ORIET,
ZOHT, ERFICHIETE 22 LIRS 5, £, FHERNENRERFBETHE LY 7Y
VI RERRB S SOOI I TS, D7, REHTESSCFHEEFEICBWTIE, DA LT
EWEORE « ERICHWON TS, £, X2 U7 4 Tl BWEPRERSNTRLIAE 2N
LTI~ (B #iffé LTHWHR TV 5,

ZD—J5 T, BB LI R OV MEHR DORE R EBIRREDm Wb DIX, ZOEWAy 7 7Ty
YRIZED . BB ISR L CTEEIT DTV D, B RO EWEUE A & 23T S R
WaFHAT 53y U TIENDA IZ L D00 &1TH Z EIXTE e, o, it IchEf S - EmE <.
1BHE TR L3, B2 DB RERIE TIIRAI T E 220,

HARJF T I 7E bR rE (R k%) 13, AN o E g, BRI EEFR LENEZNET DT
77 47 NDA AT & D85 - MEBIRRE 2D T\ D, KRR TIL, T IEERED TN D 250
777 4 7 NDAHMBRAFEDO T v Y =7 O & Z DR OEIMBAFET —~ BB T <38 (DGA)
BARBAFEIZ DWW TSN T 5.

2. T T 4 THBELSTEHR T oY=
2.1 IR SCIERIE AT EIR DB

BAGHE0E (NRF) NDA BN ITHER AT < v — L2 R Lo - BEEMCh D[1], T~
E— A, ESNEBEF - L= =BT 5 2 L2 X THRLND, TO, L—F =D
TiX, BT EO T N UBELCEZ RN X — & T 550D (laser Compton scattering, LCS), Zi#La =2 U A
— X —THEZHRL TR HT &, XA F—ERFIRINEE= R LT KT -8G5, 2
ILTHELNLERAT U~ EEOMRE= R L X —L =T DL ICIHET L L, BEPREIIL. £h
e BB AL I K 0 T ~MABELS N D, ZOHINEL, o ~vHEFHT 20 THBANENZ &, &
N GT 2 72 ORFEDREZ I > TRENT 5 Z &R KD Z & TODLFMRREICL O TITm
MTEHZ L, H~BBELROTHIMERSEE 2N & LWL T2REBRH 5,

BIfE, BRI R P00 = 2 — A/ VUERIZ IRV T, BEf SV E 28 L T, T ORAMATREZR
LR TEFEERZAT O IO OHE 2 D TV D,

22 T 7T 4 T T IERREEA TR DB

T T 4 T HEFEE, MBS TIRIC K O BROSEFBE L, FRIC K o THRAT LT, T~
ZHEST DB Th H[2], IR L, SHREOEMEORERME LT, £z, REDOMHERMERE
e LCHHATELDEZEX . T 77 4 7HMETOHED 5 b XA 7 U = A #2253 #71% (DDA : Differential
Die-away Analysis) [3]. H4: 730851874775 (NRTA : Neutron Resonance Transmission Analysis) [4-6], H[I
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AT < #oHTE (PGA @ Prompt Gamma-ray Analysis) . J2% 7 > < #5415 (DGA : Delayed Gamma-ray
Analysis) [7]0 4 IO ILEELANBATE 28D TV D, TH b ORESAMT OBA%E & [RIRFIZHED | BAEAIZIE,
HR DI THONDIERERE L, MR 2170 BN a2 Z 82 S LT D,

FHMTD 5 5, DDA IR E 2 ERET HHINTH D, WIETIE, #BOREFEBZBETH Y, £
IOV ZRIC TV F 2 IS 5 & B RMERE O 8IZ K0 PR ORERRANZLT 2 Z & 2F M
T2, NRTA &, 7V RRICHEAE L EF2RTE 1@ L, BB 2 & S, BHscBE L 21
ZTATEEH (TOF) {EIC XV JIES %, TOF HIE TR DAL D FHEF = R =12/ D FB =7 —
SREHT O Z L ICHEE ZRET D, PGA X, THETF ZRUEHIIRST L, THEFHEROSICHE D T o<
MAEREL, B E Eh o8 Oo®) ZFRETL2H8IFT. RNEMTOBEYC. Y. i/ L
DIEFINZAHMATH %,

3 BRI o~ BOTTEANBER

T 7T 4 7 HHET NDA S5 D 5 H DGA (X, THEFRENC X VR AR Z U, B LT RA R
MO SND T o~ a ot 28T CTh 5, BaRAERMOWERIL, BRI TR 57
W, BONDH AR MDY =2 ED | EYEERE O E RSB = L BTE B,

DGA ¥ 7B 3§13, EC-JRC & O H:[EMFZED & &  EC-JRC ISPRA @ PUNITA (Pulsed Neutron Interrogation Test
Assembly) & FEEI B3 E 2 FH L Tl T & 7, PUNITA |, DT FPEFRZA L. 50X 50X 80 cm D NS
CHVERBAETHEZEOV T 2L OTED 12 mDOH—Ry ERY =F L o TR SN D RO
ETh D, FTIHEREIT, ECIRC OW /10 H & PUNITA Wi TEUE L7- ik 73 A 205 L < SUBHC IR
T2 72 O PP IEORM 23BN TRk E L7z, EC-JRC I, PUNITA Z & L, BMERE 288 T 57200
EARY ¥ MV AT AEEA LT, BWEIL, PUNITA W CHIET-BE S, Z 0%, PUNITA D4t o
A TICRRE L7z Ge MHIBRATE THik S D, EBRTIT, BE LHIEZ# D K LT 72, I 2R3
R EREORIEICB W TR, FMORWESGRERMNO DT ~B3 NNy 7 7T Releb &
PIBEIND, £ T, YEMEETIE. 20Ny 7 7T 00 ROFENR K0 DRl ry i o
BARERM PO SN mTx V=T o~ BICER LA ED 7o, B S e E 0k
ZMVy, U235 & Pu-239 DHRZEZ TRERZITV, THISHEWT < #jo v — 7 SR ZIC T 56T
BT & T,

Sk, BRLEREEANBAR A D D & & bIT, R E EA T 2 3EHAE I T 5 72 0 O BB % o
DLTETHD, £72. DD THEFIRAZEAT L & L0/ DGA SLEDBRFENRFREL B X b 5720,
YIialb—va UL ZOEERBEMIEEELED TND L ZATH D,

4. ¥¢¥

Jf OBERE TlE, PRIBRSE - B2 U 7 ¢ BARBIREIC IV T, BB, mit & ENERIN, £
7o REMOMERMERBAN ML T D728, 7277 47 NDA BAfiBAFE 2D TV %, NRF FEMEE B
it DOB%E TIE, BB O EFEABRIC M) THEHZED TNDH L ZATH D, 777 4 7 HEF NDA
MBS Tl ARMR AL E 2 A - T SRR R B HERR 2 4 2. M O R TE 0D 72 3D D Bl B 58 12 HY
D 2o TS EZATHSD, DGA HATBRFE TIZ, EMMEZD I LT, LV IEEE/NULT 5720 D ILA
PAFEMTSEZ D T D, NRTA (IZRT D HETIE, FHEF VAR SV AT DL LV mRE LT 5 2
ENHIFTE B[S, 2Ty AV AFHFED | SOFME LT, L— —EBREh s kR oo FE R B
HERBLIEE ZATH D,

B

AWFFEBSE T, SR T 2 U 7 ¢ bR ) O— T, JRF B0 L rstt v 4 —B LW
AR - ¥ = U 7 oA 3dEtr#—& EC-IRC, K, PR, LEERSIRAE, B FHARA b IERR S &
DOILFFFFEDOEH & THED LTV D,

BEXHE
[1] R. Hajima, T. Hayakawa, T. Shizuma, C.T. Angell, R. Nagai, N. Nishimori, M. Sawamura, S. Matsuba, A. Kosuge, M. Mori
and M. Seya, Eur. Phys. J. Special Topics, 223, 1229-1236 (2014).
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[2] “Development of Active Neutron NDA Techniques for Nuclear Non-proliferation and Nuclear Security”, Y. Toh, A. Ohzu, H.
Tsuchiya, K. Furutaka, F. Kitatani, M. Komeda, M. Maeda, M. Kureta, M. Koizumi, M. Seya, J. Heyse, C. Paradela, W.
Mondelaers, P. Schillebeeckx, T. Bogucarska, J.-M. Crochemore, G. Varasano, K. Abbas, and B. Pederson, the Proceedings of
ESARDA 39th Annual Meeting (2017) 684.

[3] “Design study on differential die-away technique in an integrated active neutron NDA system for non-nuclear proliferation”, A.
Ohzu, M. Maeda, M. Komeda, H. Tobita, M. Kureta, M. Koizumi, and M. Seya, the proceedings of Nuclear Science Symposium
in IEEE conference 2016.

[4] C. Paradela, J. Heyse, S. Kopecky, P. Schillebeeckx, H. Harada, F. Kitatani, M. Koizumi, and H. Tsuchiya, EPJ Web of
Conferences 146, 09002 (2017).

[5] H. Tsuchiya, F. Kitatani, M. Maeda, Y. Toh, and M. Kureta, Plasma and Fusion Research 13 (2018) 2406004.

[6] F. Kitatani, H. Tsuchiya, M. Koizumi, J. Takamine, J. Hori, and T. Sano, EPJ Web of Conferences 146 (2017) 09032.

[7] M. Koizumi, F. Rossi, D. C. Rodriguez, J. Takamine, M. Seya, T. Bogucarska, J.-M. Crochemore, G. Varasano, K. Abbas, B.
Pederson, M. Kureta, J. Heyse, C. Paradela, W. Mondelaers, and P. Schillebeeckx, EPJ Web of Conferences 146, 09018 (2017).

"Mitsuo Koizumi!

1Japan Atomic Energy Agency (JAEA)
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BAERL - (RIEHRE - tfa) T8RSty vay

AR - RIEHE - BtEF ) T4 ([CEAT SARRAEDE R & S1&
Present Status of R&D Activities for Nuclear Non-proliferation, Safeguards and Security

Q) BFABEDY A /1N —FX) T4 2—4y FREFEDESH

(2) Development of Cyber Security Target Identification Method for Nuclear Facilities
“HET Foz !
VHUURA

JRAIIRE DT A 3=t F 2 VT 4 ITET D720, M EOBIHHRC) 28 AE ST D —0 A B RIBIT
IAEA @ Technical Guidance @ No.16 % VT —7 v bz NIS)&3RED, YA N—EOXG L 72 545 AT LD
TNE LA N—BEOFECHETHZ LT, MRERDarBa—2 LT,

F—U—FR: ¥ —kX=2 V71, BFaV74, =Ty kY

1. #8
RSB X 2 ) 7 1 T, EERHOANR - B K W FEREATRADER & 2257280, ZOFAEMR
73RO T PRA T2V A7 3l ZAT 5 2 LITREECH D, £D7-8, [FRATHREIERT 5 2 & TRAeRGEN DL T
BEREFMICED L9 BTG - iOMAGhE (TSS¥—57y by b)) 281, b ZET5700%RE
Bk U Z LWL 722, IAEA @ Technical Guide (TG) Td % TAEA Nuclear Security Series No. 16, "Identification of Vital
Areas at Nuclear Facilities" ClE, TS ~OKEZ P 7O BRETIUTR 720X (PS : Protect Set) &5 HT 57
@ VAI(Vital Area Identification) )Mz SV T\ 5, 7272 L, %D VAI FETIHEE 2RO A - £ OXKIs )
HANRAT DIGE AT LTARE IR E N TE D, P A N —tX 2 U T 4 I LTUFa s Ba—F 1y NT—2
ZE] EOMREXILOEHARD HiLd, & 2 TATE T, VAI FEEar Ea—F 3y NU—7 ZEICEA L, Y1
Nt X271 EOTS ZEHTHZ L& HE L1,
2. FE
VAl FExarva—4 Ry NT—7 ZRICEAT212H720, T A —BEROMEHHZLIT & L,
- WEEBLERO B D XA A — RRENB 2 DNDHT-80, IR DDV A N—IEIHEE LR,
- PRI SRR OMARCAFTO B — vy N T — 7 R— R BKIRAETH = L 2 ET D,
Fo, AN L ERFMICE DB A RSB O FE L LT, D3 AEE LT,
LARRHOREE AT D 15E
BARFRRAHOTNE 7 7 27 F L OUE
LAKIRD NI ZADFFEZ AR L Uiz, PRAREHZEE =2 8RO 0 7 1 7T LYE
IO OGS, A S—BEEFEARIRIZ, BHEE R S T2 G E O KHHHRC) 2 R AE S5
= A%, BWR & PWR IZOWT TS &3Rdiz,
3. HEh
A N—BEEDOKRIG L T2 DK AT AOFIRING %4> AT AOHISTHZZE L CERR L, 2zt S—BE o
FECHHE L, JIUCKVBEERIGR L b a L B a— 2 2T 5 HEA R T Z LN TE T,

BET
(1] HETFnZ, TXERISRFE AL K DI IR OV A N—t X 2 U 7 2B D8t = U 7 (IS8 Pk 29 £REE JABA Z55EA)F
Jet s

“Kazuyuki Demachi', 'The University of Tokyo
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —

(1) TAEA REIES RS-G-1.7 HETOENM & T4 S

(1) Overview of the revision of the Safety Guide RS-G-1.7 and its issues in discussion
“Es REF !
R

1. FC®HIZ

IAEA (EFREF 8B © CSS (ZaEHEZERL) 1%, 2017F 11 A, BARDOZ VT 7 AL~ULD5|
It Th L efMmEt RS-G-1.7 B4, HHIGRIRE 7 VT 7 0 Z2OE0M ) NO%ET 2 ibd 5729
® 2 D DPPCCEHEfFFHEE) 2 KFR L=, 245D DPP ClL, IAEA GSR Part3 (BSS:[EBRIA Z: 2501
2014) PN LWBEG L L CTHUAE N T8GR, BlfF, FHEO 3 SO ARG OFEBRBIRE) (2%t
Ji LT RS-G-1.7 ZelET 35 2 & AGHE & 41, BfilmRICOWTIEDS499, 7 U 7 F » AT\ Tid DS500
& LT, ZNE1 IAEA @ RASSC (S#iZ 2L B 4) KO WASSC (BB K 2HEEZR ) OF
BOTT, Mpta#Ed s 2 E0NHESNT, £72. DS500 (Z2OWTIE, HERDMSIHEREE (Bg/g) DIEIZ
EWEMZT, #FizlcFEmiHEY Bgem?) OEEZH252 L, BEFEOBRSKMEZ VT 7 A L~r (FFIH
DOk, ®ESICHIREZRT 2N VT T A LUV [z, M7 VT T AL~v (2T T
A% DOEMPEIC—EOHIRBEMZFR L7 VT T ALL) 52528 WRNTRERIEED 7 Y
TIUAERD L, BED LI,

ZOXHWEEDOL L TAEA IE, DS500 (22O Tk, 2018 422 A AR 6 HWIAID 2 [BliZi7-->T
WET KT 7 MERRDO T OBHMFELEZEMEL., TO T 7 O ZBRMB LT-, ABETIT, EMES
H OB L WETIC ST > Tilhiam & 72 > Tim RSO W TR T 5,

2. REIEE RS-G-1.7 DFRA > b

RS-G-1.7 1%, KIKEIE K O LA O S PER RO M 5126 LT, KEOWE &2 BHIRN, HE ik E
72327 V7 7 AT 50 THSHEREM (Bg/g) | 2R3 2 &% HAYIZ 2004 125K E v, 2014 4RI H
Il X417 IAEA GSR Part3 (BSS: [EFSFEAZR2ENE) ICHLH AR bz, TD ORRREREMIZ, AT
IR B MR OSE . 2T OEBIKME 25102, SMIIE <. 2 MRAKR O AR (EHELD
W) 20ET5 L9 ICRE SN ELS O U AoREFMICESE, Bahz, &b, &
YERREEN 10 1 Sviy DA ITBIEMN I RT A — 2R, FEHERED 1mSvy OBE XKML /T A — X fE
DHWLITZ, F7o, BEHIE < OB R 2 BEHER BT OV T SomSviy BHW BT,

N IR D FEVERZ R 5 L TR SIS RBIR EEIC DWW TIX, 7 U 7 7 U A UL AlRE
SR, 2005, BTAETZ VT T oA LULE LTI OEESIHTHICE->TW5, 28, RS-G-1.7 Tl
B 72T e —F A A L. OB RRIREM 25 BIZIX1045E T) B8R 556 Th->Th, IAEA
e E o E AN OBHI OFAAIAT K o Tk, BHEBIITHERZE 2@ LW L2 RETEDH L LTND,

3. RETD-HOELRA
DS500 D K7 7 MEKO =D DRAF AL, TAEA AW T, 2018 422 A 19~23 H& 6 A 4~8
HICBfE S vz, WETIZH > TOERGAIZTFRROEBY,
BRI T T U T I A ED LD INEST DN ?
FHEEIE < RPUCHR T D27 VT T v AOMEINE - 101 Sviy (BLEMRBIEL T U A ORf)
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BRI RBUCB T 5B E LU (1~20mSvly D F 770 HIRE)

c BREBRCKTAH LW VT T AL~ (Bgem?) 1EED XS ITHET D02
VT T ALY (B OXSITH— LIcfia &R 2002
FEEIT? (HESLCa 7V — FRLEOH )

FEJEE L EHEEBED 2 SO ik ?
Wi FF b H LIRYE & OBIRIT 2

CHTLWSRMATZ VT T A L-UL (Be/g) IXREDLHITHETDN?

7 UT T ALY (BEME) DX OITH— LIciafdrd 200

< PO X O ITBRNTIRSTRY 2R A BT D s 2
TECDOC 10008 {235 1F 2 FEELd 10 f51—u

WHLTZ VT 7 AL e L CWIUE, S EEE LD 105R < THIFFRTE D
707 7 2N 3T 2 WE & AZFRELAL L O AR 525 O Bl

AR HmE (7 ) 77 o AW ik 2005 D& 205

IAEA Safety Report No. 67, ICRP Pub.104 D& %5

4. BbHYI(c

KIED DS500 KT 7 MERRIZIR A EHIFE AT, 2018 4E 10 A LIFRIZ, DS499 [T4R 5 BPZE A4 & R
(BT 2 I TR SN TR Y ., Tk, HFEEEDIE) IAEA HiFEA° WASSC 28 % TOHHE %L
BT, 20248 ADRITH# B L TEENED O RIALTH B,

BEXH

[1] INTERNATIONAL ATOMIC ENERGY AGENCY, Application of the Concepts of Exclusion, Exemption and Clearance,
IAEA Safety Standards Series, No. RS-G-1.7, IAEA, Vienna (2004).

[2] EUROPEAN COMMISSION, FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS,
INTERNATIONAL ATOMIC ENERGY AGENCY, INTERNATIONAL LABOUR ORGANIZATION, OECD NUCLEAR
ENERGY AGENCY, PAN AMERICAN HEALTH ORGANIZATION, UNITED NATIONS ENVIRONMENT
PROGRAMME, WORLD HEALTH ORGANIZATION, Radiation Protection and Safety of Radiation Sources: International
Basic Safety Standards, IAEA Safety Standards Series No. GSR Part 3, IAEA, Vienna (2014).

[3] INTERNATIONAL ATOMIC ENERGY AGENCY, Clearance of Materials Resulting from the Use of Radionuclides in
Medicine, Industry and Research, IAEA-TECDOC-1000, IAEA, Vienna (1998).

*Takatoshi Hattori'
ICRIEPI
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —

(2) BEE-RFARBFRICETHERESNEORENGEBIADEZS

(2) Concept of restricted use of contaminated rubbles in the Fukushima Daiichi NPS
“EH KRS, =dm —f7 ', H 2]
"HARE e BRI L amfsit o 2 —

1. FC®HIZ

WEE IR 13 ERT (IF) BHNIZRE STV AIEREBANE O H B, FKEREFR SuSv/h LLTF O EF4
FREPNEZERY & L THIMNTH 2R EDOHRICRE L THAHAT L Z LB s TnsO, K
WZETIL, BR% MR L) 72 BiH o F CHAH FTRER DT IRE R E & OZ U MEMR OB 2 14
T 5, Z LT IFEHMNTOEREOT 7 U — MEEWEE~OFFHZHE L, BRI &R Y
HORBRTEE > T AREODCTEAE HBHINICRE T 5 & L blIs, TODTIREDZ UL MR LT,

2. REBHADEAA

IF BNk 23 4F 12 A 15 BICBERFEIE R S BUFEHIE IRIUSBAT L T Z ORISR
ENTWD, F7, IF BRI E S KIRICRE SN TR Y, BB AL ANBIF T TIE<#
BREHINTND, Eio X9 RBFEHEIE RN TIZE W T, BREMICHFH S5 &R D D07
REZE LIEAITERIIC S 2, 29 LEERE, IREBMMLZERT 2 Z &I K-> TRIEHEEICH T
TR B B 2N & RO BRSO BELZMHT L 2B & ThDH, £Z T, &
P CIEBAFHEIE R CTH D BUIRD 1F BN O ZERBRERSAMAICER L IEERANEHLED HEhi
e E GBI b 2 RSN TWRWEMORD D IZHERT 5 2 LIk - T EF3 5 2R E&EN,
A — XA TOMEFEDORNED &5 2 LA MERME Lz, BARAITITFER 30 4 1 H OWE T,
IF N ORI ERIIR TFRER AN 2R E S < OWJE AT 1uSvh BETH D Z L bHBMOMRER
Z 1uSv/h ERRE LTz, 72, iHMli SN0 RE COFRMAIC L » T IF BN TERH ST\ 5 HEE
RENCEBE G2V EEERTALENRDH D, 2T, K 1LIORT LT, OOTIRE TF R~
M7 2B O&ER 2 AT T 5 BU R EBIEEE OBMBY 7213 < BREOQ1F B 5 o 22 [ S~
DM F AR ~OFERIEOFEL M L, Zn2n@O20mSv/y (5 4T 100mSv, 50mSvy L V) 1Zxf
L THEN NI WL ELD 10% L FThdZ EQREBFMANG D& 26/ LT HFHE Lo B
ImSv/y 227202 E@HEKDEM BEEZ B RN 2RI 5212k, RESNZD0TRE
DEYMEMERT H L & Lie, BB TRINS NN & O HTHER TiX Cs-137, Cs-134, Sr-90, Co-60,
H-3 MEHE STV DAY, Co-60 X Cs-137 12K LT 0.01%LL F, H3WEZZ VT T AL-~UL LY 2
KRR 2 E BRI LTz, OO T IRERI SRR o ~ B R Cd 2 it > o A L L, Sr-90
BT Cs-137 BEICRT LT 1%E L,

3. SRV LOOTREDORE

Hea 7 V— EPNELEIY H L&) Z, EEE a7 ) — MEEWIEERICEH T 25
BNZOWTCEHME L7z, EEOGA ., EEEIE Im, £ X 100m Z258E L, &M &S 2 WV I38Es & LCRIA L
A OER T RE S Im OMEICBIT DHRERD 1uSvh L7225 X 9 IZEFL T Otz > 7 200
RFTEEAZRA Lz, MRS L ORERELZE 1 IORT, DTEEITar 7 U — MEROKEBEM T
1£10 7 Bg/kg, =7 U — MEGEYEFBEL TIX 16 7 Bakg & 72 o7z,
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4. HELE-HOTREOR LMD

BJ 11T LT=O~@ D 2 M iR OREAT )7 1 % LA TR d, DIk 1F BN O BE IR EAFZE O | CRA A
IR b BT D AlREME D & HIEEF A TRE L, E%LW%%%&U%%EL_uﬁﬁéﬁTzﬁf@#
¥ TG L Uz, SMBHIE < PR CIE. FEZEMICIR T D EERMNEICB T DR L FHE
ﬂ%WT®¢%x#(ﬁ%\ﬁﬁ£)%%_&i<ﬁg%*bkoﬁ%%ﬁ@ﬁ%ﬁmﬁﬂmbt%u
EHAS I DEEFEIC L0 AT D BEDO W AT & 2 IR < BB b REAT L 72, @ Tid 1IF BN TR S 1
ToE b GER. BEY) O OFERES L OZEMBERLZEE L, B ImSvy 21723 72104387
BHIBE R D & OBERRREREA T L7, @ CIEHAHMICHER E I3 KRN RET 52 LIC K VA S
NTZRBE KRBT E~TRA L, ERENE KB ZWHEA~BITT 2 2 L 288 Lo, WHEHRICR T 5
TKHEAERR DS AU ) DN E D D HEKEH B AR E Cs-134: 1Bg/L, Cs-137: 1Bq/L, Sr-90: 5Bg/L LA F & 72 %
TENNE LD, T IF B E L BRI Y GER. &) 6 ORERED & o R KR RE
TS Z5Fm U, A AR A 7= 72 ’z%&%%?ﬁ(ﬁﬁmm)ﬂ%@%ﬁﬁ%%ﬂﬁbto&@
D L ORI KB OBITIENECEfm 2 E L TR Y . HKBHOEREBITIZ JAEA BB L7 V7T
7 A LULEEM =2 — R PASCLR2 % W TRl L 7=,
%@%%JD@H@%E@%&<%%1&%:1m&w&@@%@@m&wanmwﬂﬂ%ﬁﬂbto
QOITEBA~HFH L-5E, K2 1Rt L 910, SR £ T 25m L EOBERZ & AuZpesk o Rl _E o %k
i SR (om&w)%%@ur%ﬁﬁw1m&@uT&&otoit\%mwﬁﬂmﬁﬂmbkﬁa
TIEHHE R £ T Im OME TRIRELLT & 2 o7, @IIMEEWEMICHANM L2Ha13, X3 1R+ &
VT, Sr-90 JEFE I LBkRR e LIS BAE SBq/L LA T & 72528, Cs-137 {122V Tk Sm LA EOBEREIC X v 3#E
HEEELLT &7~ 72, LED X 9 ICO~QDFHMiA 5 1F BN TR L7 004 I8 TR e HHH 21T
DT OBERRIEREA SRR T2 Z 22k, O TIREO YA LT,

SEIER) R IBGIZE B 5 BIREE R T s BUR TEBE M LRI G S B 1

BAABORE (BLEM) »>BU 2 ZMREEI M % 1 FLRBIEEILY ORI o 7 2 bR s
Y — R A FEROEWVIE S ITHEY T 3 ERE OGS T
ol vy LEERED BEO : \ fHke v
Eaed e e WAL R GRS G :
REDIFTIEEN T1usv/h b "%’T(%E
REBHNAOZL ML
Wi g % 7= 8 O 5H{fl F27 0 EREM 5cm 80 cm 13,000 Bg/kg
it HiEEM 20em - 7,400 Bg/kg
QB EREIREE @1F$§ngﬂﬂ§«0
nmz = — - Sy oyt BEEEHM 15em  80em 100,000 Bake
m! EHERT _ No R
\1'5,‘%%?5:1'?/ - ~_ 1m9v/v%ﬁ/ \”E‘ﬁw A HhLert 30 cm - 8,100 Bg/kg
| o R w | EEE avs 0 g 20em 200em
i BV ko7 e 100000 Pake
K1 OOTIRERE & Y MEMEROE 2 T7
1E+01 1.0E+02
5m(Cs-137):
‘2'0 _ max 1.1E-07
§ 1E+00 45 016378 3 JEARS@eseaL [T -
* i ™~
iﬁ— BN Ty T 0.4 msvfy ¥ o ERBMG157): 180/
% 0.21 * 0.14 ﬁ ——0m(Cs-137)
g 1601 * % — 1m(Cs-137)
i 0.078 [ 2m(Cs-137)
® = 5m(Cs-137)
1602 = 0m(Sr-90)
- T T T 1.0E-02 T
0 25 50 75 100 1.0E+00 1.0E+01 1.0E+02
RIRH S0 FERE (m) BB [y]
2 EWICHAA LB O#HE R~ O ZERBER T 5 3 WEIEWFEEC BRI L2 B o F KR E

*Taro Shimada!
'Nuclear Safety Research Center, Japan Atomic Energy Agency
ARWFFRTRE T ORI ZE BT RET TRk 29 EEREEDORERFMICET 285 & LTEBLZLDTH D,
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —

(3) ERFZAMMCENRLE-ARARROBIREIVTZSVADERT

(3) Reuse of useful elements recycled from spent nuclear fuels, and concept of their clearance
“rfEEZ !, AT ORER
VR

1. Bi&E

& VIR BE RSB E N D R D53 B - AL, BREASOAMEBOBLEN D FET
WFFEBRAFE DA TV D, FRDSETIE, HOFAIFZEBRA R HEME 7' 2 77 F & ImPACT (Impulsing Paradigm Change
through disruptive Technologies) > [H#EZEHAIZ X 5 L~V i PEBESEY O Kitg 72 KR - ‘&L (FEmE1
T TAvF—Tr—) | IZBWT, MEBERPED LN TNWD, ZOT7T—<d, & L IV EFEEEY)
(HLW) 2B [EUY L 7= RFMEZ DR (LLFP) % | Iidds 2 N TR AR e RE I8 L
FRZHDIFZV A7V L THAMATAZEZHE LTS,

Zo7u I AE, LFO5o07 Y2y BRI TV,

* PJ1 : HLW 2> 5 LLFP O [a]iLHe 7

- P12 : BT — % OEAG & RS EIFRBR

P13 HERET VO LY I ab—va v

- PJ4 : IEER O BRI L OV AT ABHF

- PJS : BEEEMIRIE L OEIRIL S U AR E L 7 a v A&
BN L7=AHTHEDZ VT I ZADEZIFIE, PISICBWTHRAENTWS, T72bb, BRI AH
JLFRITIE, BN - EFALOBRRIZIB O TIRE R b UM R G £ 5 2 L1220 . Z OSHEEREIC
FDHITL PR EIND, 20720, FAIH SN2 ERITE EN D BESMEREIC X 2803 < a2 df il L.
ZOFHIAER DD AL 2 D WIE < BMEICHY T D MAMREREZ BN LTI VT 7 A LL kit
RTDHTEIWCED, BN ZDT e T L EeFERT L7 7 FOMEHRFHIFLE T2 L LT D,

2. ARFHEOHFE
R IFREEE D DRAET DI O 7 V) 7 7 v ATEFE St BEIZ W < DD IR sk (s L Cil
WIRIITWDER, BB N OEIR L7 ARICEOBAAICE T2 V7 7 ADBF 2 X, 20
KORBEFMDO I VT T AL~V ORHET & T E . LT O X5 REFERZE T b5,
CJRTFEREEE D B RAET HEEMIT L7 U — MROEBETHY . ZTOREFEYHIZIRA L TV DU MR
BEZIJIVTITUALYLE LTRELTWADIZHR L, AHILEOFMEAIZBWTIL, YUiZcEHAL
HEHZ Y OBRNMEERREE L L TRESND,
a7 ) — MROBRBIIFEEY & U THERA S SND 00 D WIFHEFH S, BRAICE T 5 HiEiT g
AR CdH D OICK L, HEAFEEBE ORI SN FATEOHFAIL, HmbERExRE LTS
7o, TRMBIIHEDRRE SRR POZHELEETH D, Lo T, FHARKOFHMREREL YTV
FOFENCEHT D0 RBRENLETH D,
B V=T NE L TD L DT, HEHARICETY & LT S AREEICOW T, RISz
BICHERIL S SN D Z LI K 2B HEBIIET 2L ERH 5,
c INFE TS BRETMM EEE L AR IN TR T2 2 R E T 5720, BRERBIT/IT A
— ZIZBET D HA DI,

2018 FRAKRRERFNER -2G_PLO3-



2G_PLO3
2018FEMD K=

3. FHiFix

R EREI BRI ESNAAMIEHE L LTI a=un (Zy) L3500 0 (Pd) Zxd%é LT, 20
HIZEEND Zr-93 KON PA-107 ISR T 28T < BRI A ED TV 5, Zods, FHIFEZ, ERFEFHA
RiRICBIT D27 VT T AL UL OFRETFIE[INHERL LT,

T, OAEICET S Zr BLOPd OFAERESCT DR, FE 2L OETBHEICOWNTIE Ol) AlKRERY
AL B EREEO~T VT V7 a—%, —RARICET D EBIEZE IOV O E R O A H
EEELPLICHRE L, 7o, BREFHMEOR 575)%2%72& TEW A BB OFMER SCENORG L, Zuh
DOIFRICIESE | Zr BELOPd PEPFYL ST KEREICB WO THAH SN BRIC, AFRICHIZ 25 %
HEEZOLNDREEINFE L, FIZELIZ T A0 ) %\ P NEEEFT YA EMEL., @H7RE
TIZ K o THIZ S BRERH A FEhi L 7=, 7Zeds. FHHICHW O D37 A= O—IXERICESET 5
Tk MEHIOZEEOR EE Mo, ZOMIE < HREOFMRICESE FER 101 7 ry
—r L MY T D B REREZ BN L, ZhOOBO 7 VT 7 0 A LU oW THRE LT,

4. 530

5 LS L HUHEBE IR & S 5 By BRI DS - A L BRI 5 205 T A O LV IR
BOT, Z VT FVALSLERET S 2 LELERARTH S, A, BRI BET 2 B2 mr s
EHICHED D & & bI0, HERFHRBAE GO ST ENS OB bbE DD LT LY A
HYSAHEDBLIT b & IR & 10 5 BB b 5.

(FFE0) ABFZEIE. BARFEN - 4 2V "= a U ESEmNTEET L IR RMEE 1 75 A
(IMPACT) O—8 & LTEBLEZHDTY,

SEXER
[1] JRFHEETESHSERET Y I EF S « ERRFFERICBITS27 V7T T2 A L~ULZonT(1999).

*Tomoyuki Takahashi' and Sentaro Takahashi'
Kyoto Univ.
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Report from Fast Reactor Strategic Roadmap Committee
(1) BRFHEO— FTy TRESOREEHE

(1) Scope of Fast Reactor Strategic Roadmap Committee
S EA
VRO R

1. [ZC&HIZ

FORE RS HE IR IS EITE, BB B EOERI JU2016FKD THA Uy BEILHERE &
WO T AFRDORE R K Y . S EIP BRI 28 0 E T BN TE TV D, 7o, ERRE LR
ERFBHRE RO T, AR 10RO R IF B HNE 0 — RN~ > THERORF N FE i STV 5[1],
ZOX IR S A NFROFRIFHRERT RIS o — R~ v RS Z3E L, mE
YA 7 NVHBEORMBIESCAN Lt & DR 2 5 e ikl 2 s, S%mBEside— M~y 724
FETDRMETRT L& L, 22Tk, MO REARTEH BEHHEH & OSBRI OB >\ Tk~ 5,

2. RETDEXF&

JRF ) F 2 AR S E. AROLRE T X TUEIE I T, R OFERARIZEET 5 Fiirks LU
T OMESZ LD NGNS @EFE OFFERFIIR D K, B, A —B, BHORE. OBRZL M
LTW5b, Z0kd, maFHREICIROCEE LA FEOMZeE, B E ., SRBRESHBICHER L. 272
DHFN ARGy 2« B L TV Z eI T D, T, mdFREOER L BEO
FHPEIZDOWT, ZNENONE CEEFBRRICE G LB 2 E 2. ERSEM LS WETRLTH
T EvHIRETE LD,

T 2T, KHUEARBANBR 2 BEMICE Y kT 2 ICEEROBMALETH D Z LD, FoRT D Hl
HEEE X, HomRENE EO X D ICERT 20 E B 2, ERICKFERSE LN S5 (Logic) LENEXX
% HF2FR#Hk(Fact Finding) S L TH 5,

DD, BRETOHAZ N O N2 ETIAT, LT (1) 26 (6) OHEPAOKFHIE S,
HATHIS BT 2 E 2T 2 L & LT,

(1) A 7 VBB OESR

(2) @EEIFEA 7 VBA% O R

(3) T E D HFBRIE ORE S & BLIR

(4) sk o Ed R BAFE DR

(5) EHIBIFICRIT B AMEEN L D% K

(6) KIPLFEHORBRATE N TR A b

3. WEt O
FRFEHIIES S MFHHO T T, I (2) (5) (6) IZHOWTUTICHAT %,

3-1. BEFY A U IILBEAFEOE
EEE A 7 VDR EED EARFEMTH. #T LWEITOBZICIZ R A IR U7y 6 0 TEERR
DBENDH 5, TR FIFZBRE L TOIEA, T REAESDE S 284805, BEEwE o iic =

* Naoto Kasahara

'The University of Tokyo
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LEREMEDR D D T LD FLDEER R EORKIUTFTFRE I N2V, T O ORHICHEEICERE 2 HED T <
VBRSO | BT EEE O SL R e B R S IR TR O R 2 5 TEBRIF), BEV AT AE
TED LG E BT TRAE ) RFRICHEER - IS TE 5 2 L 4R+ 5 [5550F) ., BEF
ELTHEERORADS FRAF] &, BREEZBATZRE MTON TE T, 2ok, FilE oAk
L BB OBl M A A 28U ORI & . N EN OB DR IF OGOt R &
DLEL 720 | BIROBEBENERAICHEIT L TV & & b2, ZTOBRREIL L KBFIZ 72 5[2],

FrZmdF A 7 L OFRIZIE, Sde H ORREHE L FALBLEAN & MBI 2 5, 8K & HEFET D
EnEF OB ARIINE, BRAIE O BRE 2 FRLEE U C, REHRLE 2 D Ek O BEER S EE & e B IED,
B COT A —~< VHIH & OIS, SRR DEETH D,

EHEE L TR E OETHBENED b TEF MY o AGBHEEF X, FEUFROBFR S FZE
oD WITPERFEOBMEICERZEL TR, ZORBICLEREGHBIIREI R>TND, £DO—FHT,
RICBHFEMBICH D720, BEFEADDER, BEERICHT DY R BBKF LI L TREL, 20
WGP TELHEEALE LAY TOHNDRLTIZR, 2D, @mlFoFEMMLE BfEd, 77 &,
ryy . HE, A2 RE BERE L TEIIEMIC, B E CICKE L RHEHREICRE L, ERARIZ
T 72 & R FERRR D BTV D,

32, REIRARICE T 5TFHEEEL TORIEE

B A 7 VBN ORI O R R OFHEIL, BiOF AR G50, BB AU RIEFICEIIC LS &
ZAThHD, ZOkD, VY—2 (AW, TREEZET) ZEIIFHERICE L2RAICBRRE 2D T
W DR &7 D

—fRiz, BEMIMICH 288, TURNERT 2RHE, BP0 =— BB L L TRICNL 2722 < 72
HVRAVERERENTND, L LB O@EBFEY A 7 VEMMTENEO = %X — L2 REET 5 i
HAE NN TH D & ORI, ST SRR ORI 5 BUEICE 560 LT H 25 - TUV 7L,
EOAETIHA TR OERICEEN L2 VWEO—2>THY , »oBEEN TEREEZFELTND, 72,V
P A 7 L o TERZ BEKICETICREICAR 2 NI 20T, Efich > Tna, LLEMNS A
EoHERD, ZOEEMARRICORND, BRENT —~ThHD, 29 LEEESHELTLZ L
RN EBEZ SNDE, AM 2R LB 2R LT icik, Th2ERICHEFEL TH 5 9 fkpiss Hn
WETHD,

B CRd A 7 VO FERGIZET B EZED TN D 7T A, vy T, HE, 42 RORRS
P SR FRYF OFERREE L TV D KEREEICB TS, M) U ARHEEFNS S o & b ERME
DEOVETAR LGl L CW A EMFITZ W, L L, EEFE A 7 v E2ERET 2 5ROV, £
MBI A BT 5L, BIEOERTH DT MY U ABEAILIA O RTREN 4 E T3, @I EET
BAFEN A A I E 2 72 EH O BRI RE LAKEE L 72 D,

PLEX Y, @d#E A 7 VEMROEBUC AT TiX, SOFELL EICE 2 EMOBZGE 2 2Rk L, %Ek
U Y —Z DR L ORRE N EE L 225, -, W42 HEEICHESER 0L, BN ORISR
BEr2EE LT, BROED HEZRET I ENTEDLR—LVRRAS U ERITDLZERLETHD EH
ZBD,

33, KRPOERDOBBREFNTIROAV T

EEIE A 7 VEIRD X5 e BB IL, ED X DB 1E L THBEF ORI N T T, HlT
W ONT, ZRODYAZIHTHYF VAL R (VAT RV AL R) ZRIELEZLAE SPAQBET
b5, BlIZIE, TRV UARAWEKOLEE, BATIE TbALG ] BTS2 M) U ARZWIZRT 2
TRV A MIRBL, FERICRIERRIE 2B, — 5 WAV TiEr 7 BN-600 TiE20[ELL Eod S
MU DARZVERBRLAENS L, v~V A L b &2 Lo ITWZORERZ BB I AN LR, &
W CHEIR L T\ D, 77 U AL RERIZ0EILL EOF R U ARAWEFERYF 7 2= 7 A TRER L.,
ZNHDOH G ED TR A— =« Tz = 7 AOBREELEZ (T 72,
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EOREICBNT, K T 70, FHORBRETEN TRV A M EBLT 57201201, #UTHo
TERIEDAOERBECERT DA T — 7 A ¥ — HEBEES) L o< & . PDCA (Plan,
Do, Check, Action) |2 X DI ENMLETH S,

BARGIDO—2 L LT, BRMEER EDORRFE, Mt ZRNIER RN &V o 7z RIS K D ARG B
Wi SNDZENENL I ICHEENSLETH D, [bA LY DHEHRCERRZR 2B DF R U 7 AR
ZWHEH CEMBEE L LEBERO—2IZ, TR UARZWIEEZ VSR E OiEE 5 2 2% LT
Tl FHBLED LEBRMERI BN E LTI I ENFToND, TORE, T MU TAZ
Xt HMEORNZHE . EIEFITEAKE X 0 G727 & OHISRNIRD > T BIXE D720,

(HA L] X, 7 R T ARZWSCSGREVEMIE CONa— KN ENBIZ L Z 72 & LTH, JFLE
BESIITBEN SNV AT MERIC2 > TS, 2 bid, Mxteen X 5 7%s il cidn,
EARIZEETIL TS R 7 7B M7 Fls i 2 ligtbld B n W2 L 25272 BT RIZT RY U A
RAWHDESTZ LD G ETYH, ZORENFRE ORI AL RIT S 72 0EREHRTR, A VWE 5
BN LA IR S 2 513K, IR OB @ BRSO ORI B LY 5 X 2 V0WktR e 8% ZHEIC
LD E TCHREFRIIIELRNWI LEZTEIZHHL TN RETH D, £/, 2D K9 Rl O#Y)
RERAEIZE Y | BEESE AN ESE LGN M L T ZE BT RETH D, I HIT, ]K
I &R T, P REFRICORN S ER E | FHFORERIRN R b, ThEBEL
TXPRCHANEEM TH A Z &, RIXVRIEHAL TV Z ENRKETH D,

(b A L] OBEIFEEIZT MY U LDOLEMESLTIR W OEATI BN H - 7o b TlER vy, HIFRIC
EEME—BFRIE TSN TWDS Z & &, w0 ER LT, ERIZHE LT 52 & HRY)
Th D,

4. BfiTEEOBRR

FREDOMRESIRN S | WERDEBRIF O FEREFT~AT v 77w 79 % BFHRGEE TR, 3-2 Tl A~ 7o AN
FEDOREWERE T CORMBAEIINESTFHREIND, D7D, 550~ 100FREDOHH B MBLETH D
ERAEN DR 2T D120 O FELZMERE L. BUEOTESC B EORIED b3 —E DRz E 72
W2 AEEZED, REHA T o T ARD D REENDO Ny 7Ry AP TERD L LT 5, KIT,
RUIMHE R & OREGMEZEMHE L Lz by B R T, BUEDHEENLHFE L T7 4+ 7 % ¥ A h THEH
H2LETDH, TOLDRRBLEENO 2 OOMRRAR TSI E T, REICED —HME & AHEFEMEICNS
D RO E 2R 278 L T 5,

4.1 BEHIMGLRGOFE~1004) : AKH DX LZNHDON Y 7 %% 2 O

EHIM—BMO L 2ARB LG T 5700, MEFLZRBT2EREZERICON S HPATE 51
il & 42, Z£0OIlE, mRF—2afRE, HRES, HHREIRE Voo RERBEEICES D
DET D, FRCERDEIC & - CHRIEICEE o = RV F =L 2ROV T, TRIORHEFEMEICS LT
LEBOSIIEN HRFTT 5,

Fro. RFTHIRAF OB Z T 72 E LIS K 0 R K & < 72 5 B 2R Bkmg & | IS T
&5 L H1T, FEAIDOMIN O IRV EAEREE & 95,

BEERAY RTREME D & 2 BRARRY 70 Bl (B M2 R L7 U2 BRBH 1 7 v) ok E BB S L
T, ZIWCEDLETORT v 7 H7RT, FRlZ, HBEICBW TR IR0 X —Z R R LT
TN THEOZBENEE TH D,

O BAKFRHOIERIZHENBEELT 2 7 7 CEIROME & U A7 ~Df Z.,

@ AUV A 7V TITBEIEMANC AT 2B R IIE R O WA & A & AR

4.2 EHIIHEISQOE~IVE) : BUEDREB NS D 7+ 7 % ¥ 2 b O
WHREBNEEE R TR EHNFELELOBEDOHES L, LA LY BILEEOHZEE 2. EHORM
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WA TH D U TBRE Y A 7 V& FHL L T L 72D DR D —H OIS 2 #2795,
@ AKIFIZE D TN —< L TERE L TV < MOXfE AFE AREH@ERIL TV k=7 A% ETe) DK
@ &, THA U], ZD%OEMCHFIERRECASTRIDH /1% TEM S -3 E o @il ir £ o
MERFIS IR & A 2TEH
® WAENTFEAICHFE L CE mEE o 2rEm B (8l SR DR R o 52 2% i
R EFEFEL, HROEEFZeEOT 7 7 7 b AKX o Z— Nl

ENE AT N —~ AR E A TV DAL, @QODELNAN TR ZED TV D, —T7, BK
A O AJLR & AAT U CEEFBRSE Z2 E L TV 2 BEIFIE, OZ2 LI EZED T D, TAEOR
I RD DI T > T, BBEORFHRIHAORMIICES LT, mZ 920@75}%30%’( ED X7

WD LT R E D ERRFT L TWLS BEDR B D,

S Xk
(1] R BRI S, TEdEB R O 8 (20164124 PRIE)
(2] R h#ERE B AT A5G A —2%(2014)
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Report from Fast Reactor Strategic Roadmap Committee

() RENMBRERNLDERE : BEFREOEER

(2) Long-Term Perspective: Significance of Fast Reactor Development
HOATH !, NG, K B2
'MFBR, [ 7JHA

1. [FC®HIZ

HRE, BURFEHEZ BT TABRIN TS, BZAEHCOZHH L _—2a— REJRE LT
JRF R X—%2FH LT ji%rﬁ)%ﬁé%ﬂ%ﬂiéﬂt%S/)’(IZ\/I/ﬂF—%$Ef HRDIL TS, BT
OFCEEL T, @EFE A 7 it BeEMomEE KAHEc, v 7 CE&ROFIH O KgRIERIz L > T
FBHNZE Y =XV X — 2L EME U, U PEBEIEY Oz & @EH@@%E@@@Z%@%T% LEMTH D
e, ZORBERIISLEDDL Z LITRVWD, KBS WICHEHMORBRBILETCHD, ZD
MICIZEBRERE OZA( L, BORDZE{: EFf % O e F Mxﬁ“#éo _o)mb 41450~ 1004 F2 5 > 1

BT D xR, HRES, HRERE Vo m KE focffﬁ% ZHSE L 21006E8 ED LD AR
WRDONE, R FER, v VEREENOTHRREL, ZIICEDIEMETr —ARZT 1 LT,

2. HRDRFARSOREL
201512 HIC196 2 E BB LI KR EEIBET 5 3V i Tlik, #ERO YRR EF-%22°CLLRICIL S
LEENEE I, SFEBUFITHIRER 2 L CRRZIMS 2 & LleoT, 20174FICIAEADN E & 7z
20504 £ TOMRDO TR L —-E ) JZLF FETRNNS LD & 300 [E TUHU8IED JFF TR EFTH B,
15 % ENCO1 AR P TH Y | 20165 KO /IR ERITINGWelZE L, 2N E TICHE SN kE L
LZh D, < OMBEIZ, = F— GO EMRED M E & KEEBOFEFN I T I AMER
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2-1. RFHRREREL

RO RO RS UL, EEREE -8R JAEA) ZAa0EBE= L X —#B (IEA) 2EHERY
DM E SN TWD, TAEAIL, FEROFFHRRE O il L 2 S AR TTFRI[IIL TR0 | T HJEERx
A BB 2 IR0 Tl & LT, 20164FD391GWen» 52030412 11345GWe, 20504F1213382GWelZ[AlH 9%
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WAR e < SABE L, 2030$ 7554GWe, 20404E(213717GWe, 20504E1Z1X874GWelliET H L LT 5,
IAEA /NEA®Uranium2016[2]ClX, 20154F12382(1K)~392(15)GWe., 203012 1%418(fK)~612(i5)GWe & #H 15
ENTW5D, £7-. OECD/IEADFE+ k& Rl L[3]Tlix. IEA2°CT 7 VU 4 (IEA-ETP2015-2DS) 28\

ERERICED DR IOEIEN11% (20124F) 20517% (20504F) ~HEKT 25 & &b, JR /158 EX
i %S 5 A 20144F-D396GWe > 520504 12930GWe k£ THE R 2 THIZ 2R LT\ D, FFICHE, 1 Figk
FDIRF RN OIERIZIE TH Y TFEOLEZEFMMALISIC & 5 & 20504F I 1 C H ENLBLAE FH
240GWeZ 135 MITHR 2 5 400GWel ~JLK & O N B H1Fh, A > R TIE275GWe % BT BIEN R S
NTW5, 2 b DOFRE RIS, EHAEA & L CI00ERT I O IR O ERIEREEIMET S &
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* *Yukihide Mori!, Kiyoshi Ono? and Akira Ohtaki?
'Mitsubishi FBR Systems, Inc., 2Japan Atomic Energy Agency
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*Toshiaki Hiyama', *Tsutomu Ohtsuki?, “Mitsuru Uesaka’

'Kyushu Univ., 2Kyoto Univ., *The Univ. of Tokyo
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2018 Fall Meeting

(Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room K)

[2K_PLO5] Closing Remarks

*Masayoshi Uno' (1. Fukui Univ.)
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2018 Fall Meeting

Planning Lecture | Board and Committee | Public Information Committee

[2L_PL] How to disseminate information to society as AESJ
Activities of the Public Information Committee

Chair:Reiko Nunome(NUMO)

Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room L (D12 -D Building)

[2L_PLO1] The current status of disseminating information thourgh mass media
and the future
*Mito Sagai' (1. CRIEPI)

[2L_PLO2] The current state of the positional statement and the future
*Ryuichi Yamamoto' (1. JAEA)
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-Activities of the Public Information Committee-
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2018 Fall Meeting

Planning Lecture | Technical division and Network | Fusion Engneering Division
[2N_PL] Education and human resources development in the field of

fusion engineering and science
Chair:Satoshi Fukada(Kyushu Univ.)
Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room N (D23 -D Building)

[2N_PLO1] Expectation of education and human resources in fusion engineering
and science in universities
*Noriyasu Ono' (1. Nagoya Univ.)

[2N_PLO2] Expectation of education and human resources in fusion engineering
and science in companies
*Akira Ozaki' (1. Toshiba Energy Systems &Solutions)

[2N_PLO3] Present status of education and human resources in nuclear
engineering
*Nozomu Fujimoto' (1. Kyushu Univ.)
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(1) Expectation of education and human resources in fusion engineering and science in universities
(2) Expectation of education and human resources in fusion engineering and science in companies
(3) Present status of education and human resources in nuclear engineering
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(1) Expectation of education and human resources in fusion engineering and science in universities
(2) Expectation of education and human resources in fusion engineering and science in companies
(3) Present status of education and human resources in nuclear engineering
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Learning from Progress of Fukushima Dai-ich Nuclear Accident Clarification
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(1) Technical Bases of Severe Accident Sequence Groups including Fukushima Accident
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Figure 1. Accident Progressions of various Accident Sequences
(51 2.1%. OECD/NEA, CSNI-No.176 (1990))
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Figure 3. Natural Deposition in the Drywell & Decontamination Factor (DF) at Suppression Pool
(51 2.1Z. OECD/NEA, CSNI-No.176 (1990))
o, I T =BT DS E OBRGRE (DF) 275 & BEEREERE DS P 5 il

= A (TW D7 =) Tk b 6 S 7B P E D3 106 77— VSBT3 D B,
JES N 7 — A B EEFR BT W e SV R T T T K DS EE DREZENMET T 5,

2-4. YV—RA—L

T 1Y R KON AR O B 1
JR 07 5 B R S O NS 45 R THE 2 720k
o BRBEBEERR, AR
INb, F—T AT N—TITL 5T,
W - BREFWBIZFERH Y, V= AL — A
bESK — AT NN —T U Fi s %
FFoZ LiZ/ b, LnLERD, Y—AX—
DI FER Y — 7 AT NN—T ORI T
72 < KEANARR DRHRE T2 & O KK F~D
RSB <KAFET D, BRI, RS
TV DOKHE NS B SN D5EIE. ET)
Pl 7T —VND AT 8w 72 XD
WEORENRTE D,

Figure 4.1C KK ~D ) — A X — LD
B 22 759 3, RN AR gl FEAR R 703 |
RZ A0 = VKARES, N6~ — L KAEES
LT =y b7 = VIR CTHRET 256
DFEREF LHTORL TN D,

? T T mg §H¥| W_Fx E
- e X ' ¥ x 3
107 £ STRERR (ke
F EE-aiEeE B EEESR].
= 102l HasTEs B ]
v E E
DN H B :
~ 3 = i
) - E&&hﬁ
g0+ L .
E sk
10° L RFIPRIERIEREN !
i pEEiESES e Csl 5r E
1 G_ﬁ E ;;;F:J::‘LL::‘H‘BRH : i) Ag-
C | Eamm - ansen - [ o o E
-7 L I 4 -
10716 10 20 30

Figure 4. Source Terms
(51 2.1%. OECD/NEA, CSNI-No.176 (1990))

0
PLERIBR G D SIEIE BB IA E TOE (h)

EOFEOY—AX—LERDE, Uy MY VBB T 25E1E, BIROEY | RS E
DL 7=V THITEE DRI S D 2 L b MOBIREMLOLE LT Y =R F —LDVNE

2018 FHARFHFR

-2P_PLO1-



2P_PLOT1
2018FEMD K=

VW, FI7A4 9z VERADOHB DB AT, FRKT OB EWE OBBIE, BARIEEI LD Z &2k 5, K
FTAD 2 VSR OBEE., LH9FO Y —AZ—AiF, FLONBEICH L THE%ITTHD BMNERIREIT
WHRICELZFER L — 7 v A%<, £, FOFBEHO Y —AZ—AL LT, Sr-Ba O Y — A X — A%

TN E NN,
ZOEIT, RAF~D Y —R 4 REE—RETOFUOLER
H T L L d
—LEEZ DGO, F =y e [[E s g S |7 B
AT =TI Z T KRR b e :i T I e
R 4 A S B T . N ; . g S -
T—F (HREEEE) bEZL48 i RN St
5. i L]
Group 3. | TBU 1F-1h a1~ ..' = ’j? . S 7':2 Ll
3. BERFIAREMEMN Group 4. | TB 1F-283M 51~ {.’.3@: ® HrisEmLE |
. _ D, Group4. | S2B . > | @ EnmswEs
*EEEll %Jﬁ\‘%jj %%%?Eﬁ@ J:F ’LA‘TE Group1. | TW B‘v.v'R " : ,;‘:.':' e A sz :
Y Group 1. S2W > o
@'5%03%%%%5#% 5i\ $&{ﬁi %J Grou:S. TC .'__.0'.'! » L -t v
N N -5 Group 5. 2 d :"’ N ®
72 < HUREE A R OVINES 12 & - TR = R e
Group 3. | S2QUV A _’f:: Ly m o .
Bz DY, Figure 5.1% . sroups. | AUV Py . &,
3 ' > > »
MELCORI1.8.5 % i F L CH# k& il 1 . . S g o
7158 E T S O SO R 2 AT L o1 U ssmmpoomesum 1000

TR % . ZHUE TO INES OffsT
MREADETRLTWDS Y,
BRIFETHREBEHO 1 501, 2AMEIRIEIICN 2 THIZIC L > CTHEBEEIR H 5 L, Figure 5.0> TBU
DE S — o A LFPORSHER TH -7, 3 BFITMARIA 2 2 BRI TB IS8R L 7= iR T
HY ., 2 BIFITRERMC TB BRI O FHER & o7z, FEICO WL, S%OMAE ML T BOM
FMVETHD, LPLERL, ZNETOTET T 7 T v MR ORI Y A 7 5O LD A%
BN, B~ U AER L2 BT 7 7 VT v b OESGER KR OB E RS OMAEZ 52 T\ D
ZEHHENTH D,

Figure 5. Fukushima Dai-ichi Accident

4. BHYIC

BRI T HREBFOESKE, JTIREIESNHEE L 2012 F£0 10 ALETHRHERS THReT
— L] SEICBWT, BRFHCHE O 72 28 &2 S THEEIEEO R E 2 DT, KIEDT-D DiimIc
BWT, BERFIBEFOFLD X A T2 T, TNETOIET T 7 27 MFSE R OREFETRT
U A7 FHBAFZE DB R AR E 2 T, BERFERICELFWL S — 7 v AT N —T KRR LT,
& 5 B — R 13 BT DAF DN & ORI 2 N OB ERRILOFRA - /0471, BIECTHHEED Hiv T,
Hth. FHOER L OB MY EFICET 28 m L2 R o562, ZLTHELNZHEE
JEL TP g% DA 72 22 VE ) D T- 0 D S RICE RIS 5 2 L NEETH 5,

) Flx X, [Ee SR EE2012), BUN M - B S #(2012), IAEA H REBUF O #HEZEQR011).
2) il 21X, TAEA, Fukushima Daiichi Accident,” (2015).

3) il zxi¥. M.Kajimoto, et. Al., OECD/NEA, CSNI Report No.176 (1990).

4)  BRACEE. BARRTJ)FEEE, Vol4s, No.6, 409(2006).

5) & B2 INES-RE-2011-0002 (2011).

*Mitsuhiro Kajimoto', Harutaka Hoshi!

ISecretariat of Nuclear Regulation Authority (S/NRA)

2018 FRAKRRERFNER -2P_PLO1-



2P_PLO2
2018FEMD K=

FEFhEREeHEEYI 3V
EEE—RFHEREMEBDMEBHADERN LESN

Learning from Progress of Fukushima Dai-ich Nuclear Accident Clarification

(2) R/ KRBASHEOEBE LRFHREHRRAADHIN

(2) Classification of Resolved/Unresolved Issues and Implications for Nuclear Safety Research
A FER!
s

1. [FC®HIZ

RS — R IREFTFE D 7 AR L, FHOERICBE L T, Z<OMANELNTE T, AR
R AP OE R — R IR BT RS E B S B W, TEREGER IR 2 KM HFE 7 + 7 —WG)
(AR, K WORRERE S, TRETIIELNAMR L, FEINT-REAEEOEIEN TOILZ, 0D
BCRIEL 2018 4F 1 HITHEZF L LTA SN TWDL,

AR T, Z ORMAFEOFE LFHHICB W TR IN MR, RINT-RMAFEHEICESE, K
FHZEMIRZ BN TEHBIRY e~ EHE LR T D,

2. RRAREDORE & FHEDMHE
2-1. REFEOME

FKAEH WG TiX, 2014 4£3 AICAARF - NFER LV HREN TRES R IREFTFL 20250
EHRICIANT RS FRFHGH REHREE) OF 6 BRI THESERICE LA% X v itz
A & RRET A BT A IR, S2 RO ENSOMEE LA L, FEOERAIICEET 287z e s 7R,
P SR FREEZREL T D, HEORRE, 73HEOREIZONWT, TNETIZELNmA L
KR WG & U CORHmAS Txige i) THERE [70%) Dagedy) TRMmISEE] TN TIEER THRA
Ao TRHIASSR) MoRAHHEL LTV ELDHLNTND,

2-2. FAfhRE SR OB
IR T, FREIT A AEAABRBAN R STV D LRI SN S b D, B: BEFEREROREXIREE
{ERBIFIEEDEB DB AN EETRWVWEEZ I 6ND O, C: BEEILEV, BRFR TR, 2k
DHFENKNHETHLEEEZONDHDO DHETHY A% LG LIZRENEEND D DI _Eéj\ézmio
73 I H OFEIZ T D AR RIL, LT O@h Lo T b,

AGHEPRTAN I TWD s H o : 45%
BEETRWVWEEZLINLDHD . 8%
C 2L EOFRENKHEE L HEr b b D 4%

DEETHY ., A& bk LIRANBEL SO0 HD 1 43%

BB —F I AR IR W T DRI EESNZHA D O B AHEEITHOWT [HHERYZRF 23 ok
L1 RFOMANZNETITHRELNATWD LS TWD, —J7, 4% bkl L72Mma RN LEZR2EA 6
MR DI ED, FRT, BT FAGRN, *%1‘?‘]“%%?\?@?&@%0)#1‘& LTI, ZhETICHEmBSHL
TCHERREN TH D Z b H Y 2Dk LITREINLE, LORFIZR> TN D,

VAR AYE W IR REMREFRNERS  [REBE R IREEITF  RAFIEROFE & FFH ]
2018 4= 1 A http://www.aesj.net/activity/activity for fukushima/public

2018 FRAKRRERFNER -2P_PLO2-



2P_PLO2
2018FEMD K=

3. RFHAREHAR~NDOEIN
3-1. FHERERD D RR S N 5 RERFEDRRE

LI T, REHFHRICET 2PEM R 2 £ & OTBBERZOMIR RIZESE, BB HrRE &E
A DNDREMFEOREE T,

(DY R 2L —v g

R DR AT BB R OWTE, ®RERE S I 2 b= g URBEFIERICH W T2
DA EZIEN LT, XV 2B 2 mET 280305, 7z, EESORMOHEERIOFHO
B D, ML CEIE Y R 2 b—v a VRIEOEEICIRV T ENEETH S,
Q)R ENRE D ERENGD He

Wy % Gt K AR LTz & & OB A EEMEENC OV T, BT L H RN+ Tikie < | Mkt
L CHREHT 2R3 5 5,
QUEREFHREO y B —TF ¢ T DORHR

M HAM R RVIRFE T, v =T 4 U I X D REGAIL., EAREBICHESTE LTS EE2D
FURYiAN *E%@ﬂﬁiﬁéﬂfw@wo:@@%%*%mfé:&_i@\%ﬂ@m&hﬁ@&\%&
HRA~ORBEZM TN TELEELZLND,
DEL Y V2 =7 Ao ERERE

Rl o =7 L OMBRIRE DO BN 72T — X2 I ET 208, SRROREL GO, BT L HEHD
T2 TERNIENDL, KVEBEEOSWT —Z ORGNEEND,
(5)DCH, ¥ =/VT7 X v 7 KAEKIEFR

BEIFTEEITHE . PR ge R ORI A 2e DIIRTE R, IR A 0 = X A JRFIRAARN - FEMEZRN O
KBS D EESIND Z LD, DCH, KB Y = V7 & v 7 RORKEKIBFEBIAE Lo
Te AT = A D Z ke L CORETT 2 2 SR FRoER OO FTEHETH D LEX HILD,
(OVEFMIREL DR & BATRRIE

JRTIARZGNOREIL, R 2 —F X2 ELSOEFERIIHE LN TE LT, 5k, BIFIEXICENE
HNDHAZIED L oMkl L CTRETEIT O MERH D, £z, REFT 7 U OMEIRICOWTIE, Rieh7a
RNREL, A%k L TRADBBETH D, £o, BN MAZIET T 7 7 v M omERICD
RFHZENEETHD,
(DIRFIF2 % - A ZROHRE, MCCI OIR3

IR S, BMARROBEIRIE, MCCI OWRBIZHOWTIEL, FHEMITHA L MR > TR LT, FBIFfEE
DERICHE-> THOLNDIEREZIY A >0, FHEERFEOBLED B L7oMEt 2175 2 L BNET
Ho,
BYKFEBER I 2L —a

FEIFEZEIC - TROILDBUGDIER A MM L DD, KFEBFKL I 2 b—a VOEEMETTO Z &3,
XIS 2 BRI DT DICHETH D,
(9) 1 P TR D F IR 25 DS

BEIFEZEIC BT D BIGHER DM L2 E 2R LC, ISR OEEEIC O W TR E D 2 Z E N2 E
N5,
(10)RCIC DEREN A B = X LAE 1A T = R

2 S TéRacmﬁﬁ_owf . CHRIC &L D RCIC #— B UERENC LY, ABRMICHA T
b A%, BB L BT & \4mm £ % RCIC D% — B VERENRPLUZ OV THERZ T 5 Z &
MDARRIC e D & B2 bIVD, ik,Racﬁm®xw ALDHEE STV DD, FEFIEZEREIZ RCIC O
WRREEZHERTHZLICLY, TORYMEHRT D LN TE S,
(1D FEEEHENE T A3 S/IC DFEEVEIZ M IE 5

FEEREPEN AN S/IC DEEEMEIC G- 2 DEBIC O VT, L TREBKE L EZEZ 5N D,

2018 FRAKRRERFNER -2P_PLO2-



2P_PLO2
2018FEMD K=

(12)PLR AR > 7 A g = F3 )V — L DR

BB Z 1T D PLR AR AN =L — s b OREMIR 2 W EE 24895 2 LT, #i
FiHONERNC DI 556, BEICR D AR H 0 | Mkl L TREDRZLEEND,

(13)BREE T B S T ST E O & b P e &

BREEHIC B S VT R EE D B DWW TR, A RFHER R ENTWDE DD, RENPI BRI
W ThH 5, BEFEEROMAR EEZMIMY AND Z LY, RN S ZRBT DN AIERIc R b &5
Zobd, £, YET T 7T MBS EMBE OBATIZOW T, B E OB e HE T
RO FMANRFGTRWEGERH Y | 5%k L THRET L TS ER D 5,

(14)E=% Y 7 THE S NI BRBRO Y — 7 L&

FEIFVEERF IS D N DA E ar R EHIRBE DI . AT D @ AL 7R & & 5 o) Tk L TRET 2 2 &L 82
ES 4N
(15)7 = v b~ MEEOD DF

Lth. SOHIZMAZIFE L, x5 cB8i0 D DF OARHEN S 2 KT 2B MANKNETH D &5
ZHivd,

3-2. 22K 23

3-1 TELOFBEAMBIT 2L . DY 2 L—3 3 U FRIEOE (., QuEEs S O BlLG 0 BE DT,
@ O QOrX2EMET—XOBIHIKBNTDHZ LN TE D,

VI ab—y g VREORET, WEEFEHENT, BRI 2 b= a v KEBERE I I 2 b—T a3
REJEB I 2b—rar2lThh, FHIGFOIRTIIEHORDL BN E EREICTIIL, ZaXRICIg
MTENIBENOLEED D,

WP F R X AR OBMER BB R AT D, TALE TEBICI T 2565 7 BB 3 MFE L e
VY MCCI X° BWR ([ZHFeH DR IR 2R T O HIHAEERESE OB A h =X 5 vy b2 FOVERER
E. EDICHREGRIL ST A NEND HENFET D,

Flo, YIalb—ra UFEORELMS, BIROBMAZRILIE L7120, Zhb a3z oA
T—HDOYWERBLMLETH D, BEFE—OFEWANL. 20X 9 MR et n+oiThbn vz &
V2P, BEH -FHRIOENNCRVEER TS LIV A, SERIBVMEANLETH D,

4. FEH

AFECIE, REFE T IREFTFEOFHERICEA L, EINIRFHFEEZTIC LT, B i
SREMIEORELMB LIz, 4%, BEH - OBREIFIEEPERT 5ICo0, FrCHTIFRRN, A
L R TIPASRRORIAA SN0 | RSN REHAICET 2MARHICGLA TN D &
Exbid, MM R ROREIL, FHIBONDIMAZ KR L DD, 5% BBET L TV
HRH D,

*Akio Yamamoto'

"Nagoya Univ.

2018 FRAKRRERFNER -2P_PLO2-



2P_PLO3
2018FEMD K=

FEFhEREeHEEYI 3V
EEE—RFHEREMEBDMEBHADERN LESN

Learning from Progress of Fukushima Dai-ich Nuclear Accident Clarification
(3) YEFTILTY MREKE T DEMERERADEE

(3) Lessons for Ensuring the Effectiveness of Severe Accident Measures
e R
V() B AT e

1. [FC®HIZ

BEE R EFT T, AL K E I L v S SnEdkic ko T, mEEH
THREFT1~3 BN ET T 7T MIED L E I, MR EZBREICHHE LIZFGTh D,
ENOBERFEH \D%¢7ﬂ@Lﬁ@%ﬁ(%ﬁ)ﬂ5@gm_%0%\ﬁfmﬁﬁﬁﬂ%kbf
DYET T 7T v MREBEFEA Th oo, T HITEEN~OIRKIZ L > TRIEEFRIZINZ B
BRHERLIZZ LG, YET T 7 U7 0 PRI HDICEDOIREFRIET 5 Z LTk r o7z,
AR TIE, ENOBRIFEEPREE R IBENFUEEEXL TBE - LR LT ET 7 70T v
MR E BT 2 & & BT, FERERERICAT ZBHRIC O W TR T 5, o, b aEE 724
BOFEIZONThiEmT Do

2. NBEREEENEDEZIETT 7T b

SR IR ENTFN AR E 2 ¢, ENERFEE DRGSR R ETOF A E 2 CHi
L7=RRITIZLL F D 32 a5,

ORfchits Gorax. Bs%)

@ ARt (BB ISHERR. FIEER, o FE5E)

@ D

RAIFRIZOWTIL, BEHE R IR EFT L E 2T TH OB A S VTR R E~O IR & v D
T ASFRNS, FEE R FBHLERAHS° BWR ICER SN/ 7 4 v Z—_0 MNE T OBEN % KL &
DL LIxtEE o TWD, o, BEE R/ ENFL CITREIC L > TRELZTLREIZL-
THHEIHODHEFESINTERR L H L2206, ENHEMV R TZODRA — L —X—FEDE{HHIT-
TWBHEZATHD,

EBIZ, INLETDIEESEDLI-OOXEE LT, AR LIROLATEY , BAaRHEOILT
. FIEEOEfH, FMORIEEIMTOILTND

3. SBROBE

BRI A~T2 LB | @IEH R F D REITEROEG 2 KB L, £ < ORfi2#ass L < Bk S,
TS EZAMTERNT 210D AHIRIZ OV THRESNTE TS

— 5T RESNE TR B R IR ERTEST ORIRFIZOWT, SR DBEINED SRR D
I EZHAS D LT HEMENDH D,

FHHOYEETHLHENEICE TS, @EH T HRETTFROBN 2B E 272 FH 7R & 72
DTNDHPITONTIRY I BRETH D,

*Yasunori Yamanaka'

!Central Reserch Institute of Electric Power Company,

2018 FRAKRRERFNER -2P_PLO3-



