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Planning Lecture | Board and Committee | Ethics Committee
[3C_PL] Ethics of nuclear power stakeholders

necessary to provide against disasters
Chair:Reiko Nunome(NUMO)
1:00 PM - 2:30 PM Room C (B21 -B Building)

[3C_PLO1] Safety culture fostering activities of JAEA
*Kimio Ito" (1. JAEA)

[3C_PLO2] Safety culture fostering activities of JAEA
*Norio Nomura' (1. JAEA)

[3C_PLO3] Comments for the safety culture within
R&D institution (part 1)
*Akihide Kugo' (1. JANSI)

[3C_PL0O4] Comments for the safety culture within
R&D institution (part 2)
*Takeshi limoto' (1. Univ. of Tokyo)

Planning Lecture | Over view Report | Over view Report 2 - Japanese
University Network for Global Nuclear Human Resource Development
(JUNET-GNHRD)

[3E_PL] Strategic Nuclear Education Model
Program by Global Educational Network

for Nuclear Human Resources

Development
Chair:Tetsuo Iguchi(Nagoya Univ.)
1:00 PM - 2:30 PM Room E (A34 -A Building)

[3E_PLO1] Outline of Program
*Kenji Takeshita' (1. Tokyo Tech)
[3E_PLO2] 1st Subcommittee: Results of Nuclear
Fundamental International TV Seminars
*Akira Nishimura' (1. Tokyo Tech)
[3E_PLO3] 2nd Subcommittee: Results of Nuclear
Safety Practical Seminar "Dojo"
*Manabu Sato' (1. Hachinohe Tech.)
[3E_PLO4] 3rd Subcommittee: Results of Nuclear
Human Resources Development for
International Future Leaders

*Yasuhiro Kanto' (1. Ibaraki Univ.)

Planning Lecture | Over view Report | Over view Report 3 - The
University of Tokyo, Yayoi Research Conference -Techniques and
application of atomic and molecular spectroscopic analysis-
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[3F_PL] Research developments using excellent

properties of Lasers Il
Chair:Shuichi Hasegawa(Univ. of Tokyo)
1:00 PM - 2:30 PM Room F (A36 -A Building)

[3F_PLO1] Development of a non-invasive blood glucose
sensor using a mid-infrared laser
*Koichi Yamakawa' (1. QST)

[3F_PLO2] Development of a laser processing technique
combined with water jet technique
*|ppei Ishizuka' (1. HIIGE)

[3F_PLO3] Emission spectra of laser-produced plasma in
water

*Tetsuo Sakka' (1. ®K)

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

[3H_PL] Application of Artificial Intelligence

Technologies and its Future Prospects
Chair:Kei Ito(Kyoto Univ.)
1:00 PM - 2:30 PM Room H (B32 -B Building)

[3H_PLO1] Construction of surrogate model for
prediction of crack propagation using deep
learning
*Yoshitaka Wada' (1. Kindai Univ.)

[3H_PLO2] Preliminary Study of Technology for
Replacing Computational Mechanics
Simulation with Machine Learning
*Yasushi Nakabayashi' (1. Toyo Univ.)

[3H_PLO3] Advancement of Nuclear Reactor Inspection
with Image Processing and Al

*Naoki Hosoya' (1. Hitachi)

Room |

Planning Lecture | Board and Committee | Decommissioning of Nuclear
Power Stations Committee

[31_PL] Periodical Report from Study Committee
on Decommissioning of The Fukushima
Daiichi NPP

Chair:Naoto Sekimura(Univ. of Tokyo)

1:00 PM - 2:30 PM Room | (B33 -B Building)

[31_PLO1] Status of progress of Fukushima Daiichi
nuclear power plant decommissioning
*Masumi Ishikawa' (1. Tepco HD)

[31_PLO2] The effort of organization for
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decommissioning, and the situation of a road
map
*Yusuke Tanaka' (1. METI )
[31_PLO3]
*Toshihiko Fukuda® (1. NDF)

[31_PLO4] Current Status of IRID R&D Project for
Fukushima Daiichi nuclear power plant
decommissioning
*Hideaki Kiyoura' (1. IRID)

[31_PLO5] Topics of Decommissioning Committee

*Hiroshi Miyano' (1. Hosei Univ.)

Planning Lecture | Technical division and Network | Operation and
Power Division

[30_PL] Evaluation for the Effects of Nuclear
Power Plant Operating Period on Ageing

Deterioration of Components / Structure
Chair:Takaaki Sakai(Tokai Univ.)
1:00 PM - 2:30 PM Room O (D25 -D Building)

[30_PLO1] The Activities for Long-Term Operation of
Nuclear Power Plants
*Masanobu lwasaki' (1. KEPCO)

[30_PL0O2] Ageing Management for Metalic
Components / Structures
*Taku Arai' (1. CRIEPI)

[30_PL0O3] Ageing Management for insulation
degradation of electric/instrumentation
equipment
*Nobuhiro Ishii' (1. TEPCO HD)

[30_PL04] Ageing Management for reduced strength of
concrete structure

*Ryuu Shimamoto® (1. Chubu Electric Power)
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Planning Lecture | Board and Committee | Ethics Committee
[3C_PL] Ethics of nuclear power stakeholders necessary to provide

against disasters
Consideration on the safety culture within R&D institution
Chair:Reiko Nunome(NUMO)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room C (B21 -B Building)

[3C_PLO1] Safety culture fostering activities of JAEA
*Kimio Ito" (1. JAEA)

[3C_PLO2] Safety culture fostering activities of JAEA
*Norio Nomura' (1. JAEA)

[3C_PLO3] Comments for the safety culture within R&D institution (part 1)
*Akihide Kugo' (1. JANSI)

[3C_PLO4] Comments for the safety culture within R&D institution (part 2)
*Takeshi limoto' (1. Univ. of Tokyo)
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2018 Fall Meeting

Planning Lecture | Over view Report | Over view Report 2 - Japanese University Network for Global Nuclear Human
Resource Development (JUNET-GNHRD)

[3E_PL] Strategic Nuclear Education Model Program by Global
Educational Network for Nuclear Human Resources

Development
Chair:Tetsuo Iguchi(Nagoya Univ.)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room E (A34 -A Building)

[3E_PLO1] Outline of Program
*Kenji Takeshita' (1. Tokyo Tech)

[3E_PLO2] 1st Subcommittee: Results of Nuclear Fundamental International TV
Seminars
*Akira Nishimura® (1. Tokyo Tech)

[3E_PLO3] 2nd Subcommittee: Results of Nuclear Safety Practical Seminar
"Dojo"
*Manabu Sato' (1. Hachinohe Tech.)

[3E_PLO4] 3rd Subcommittee: Results of Nuclear Human Resources Development
for International Future Leaders
*Yasuhiro Kanto' (1. Ibaraki Univ.)
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
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(3) 2nd Subcommittee: Results of Nuclear Safety Practical Seminar “Dojo”
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
4) FI3oEE RFHERRRICAIT-AMER] ORE
(4) 3rd Subcommittee: Results of Nuclear Human Resources Development
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2018 Fall Meeting

Planning Lecture | Over view Report | Over view Report 3 - The University of Tokyo, Yayoi Research Conference -
Techniques and application of atomic and molecular spectroscopic analysis-

[3F_PL] Research developments using excellent properties of Lasers Il
Chair:Shuichi Hasegawa(Univ. of Tokyo)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room F (A36 -A Building)

[3F_PLO1] Development of a non-invasive blood glucose sensor using a mid-
infrared laser
*Koichi Yamakawa' (1.QST)

[3F_PLO2] Development of a laser processing technique combined with water jet
technique
*|ppei Ishizuka' (1. HIZGE)

[3F_PLO3] Emission spectra of laser-produced plasma in water
*Tetsuo Sakka' (1. WX)
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Research developments using excellent properties of lasers II
(1) fFNL—YF—Z2RAV-EREBMFEEL Y —DRSH
(1) Development of a Blood Glucose Sensor using a Mid-IR Laser
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TIIRIEE R BT - FIMREET 1 B 24 BERL 365 H ot N ATREIC 72 0 L BN OB EEIC A
Ao OB WMEREHENER T LE206N5,

Fer DL —V—FFEEREN 2 DT DI TV & B % [ENCAFZER BN BB R A 22 B0 S i
WEFB1EXV T —L LT, 74 My TF T 7 7 vV —XEt% 201747 AICAIE L, &AL —
W% a T HAIC, B D RFERE F TIA< H & TE D/NMUOIHZEMBHE Y > — DO H LR HED
2021 FEEE ORI LA HEE L TV 5,

3CHER

1) T7 0= —Z3HREGHALERE || FFaFas 2641575 5, B8 A PR 9F 5 H 2 A

2) TIERBEMBESE ], HFEF5s 4483052 =, BEkH : Rk 2244 H 2 H
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4) Uemura T, Nishida K, Sakakida M, Ichinose K, Shimoda S, Shichiri M (1999) Non-invasive blood glucose
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application of a chalcogenide optical fiber system, Frontiers Med. Bio. Eng., 9, 137-153

5) Clarke WL, Cox D, Gonder-Frederick LA, Carter W, Pohl SL (1987) Evaluating clinical accuracy of systems for
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Research developments using excellent properties of Lasers II
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(2) Development of a laser processing technique combined with water jet technique
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BEXH

[1] REEE, fh, AARFTI155 2016 KD K TRatE 2C13 (2016)
[2] PIEEFs, fh, BAFT %5 2016 O RETRIE 2C14 (2016)
[3] #IFAZEE, i, JAEA-Research, 2013-024, 1-47 (2013)

“Ippei Ishizuka', Toshihiko Takebe?, Tomonori Yamada®, Shinya Ohmori', Kouichi Kurosawa!, Go Sasaki?, Masahiro Nakada?,
Hideaki Sakai?, Takuya Shibata’
'Hitachi-GE Nuclear Energy, Ltd., 2SUGINO MACHINE, Ltd., 3Japan Atomic Energy Agency
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Research developments using excellent properties of lasers II
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(3) Emission spectra of laser-produced plasma in water
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1. [FC®HIZ

L—W—Fie 7 L—27 X7 533 (laser-induced breakdown spectroscopy, LIBS) 1%, B RIALELA AR
HChHDHID, TOHI~OIEAPEIN TS, FRIKTOZERRBEERWE %% D55 2 Fik
RO TS T2, K LIBS IZEER T —~ Thbd, —MKIZKF LIBS 21X, 77 X~ A R @i
PlE SN, EEMEOS DETFERART bBBELRLNWEVWIREESAH D, /o, [P LR,
KFTOT T A EFRITRIAD LR A S LERH D | ZDAH =X LTHEHETH 5, KF LIBS % E &5
Fr& LTSI 57201218, B A bR 7T 7L—a v &8, £, &l - B TRERT T X
~HEREE, SHILTTAYNTY 7R —{bie EOLFERIEPETT HRNCHE AT ML EJIET
HIZEPMETHD, ARHEHTIE, AT LIBS (B L THx 2MT- TE 2052 POk~ %,
2. k& LIBS
2-1. B4 /%)L R LIBS

KH LIBS Tid, [IAOHIZRER T T A~ EERESEDHZ EBVETHDLIN, ZOHELE L THET AN
JVABEPREESNZ[1], ZOFETIE, F 1720V ATERSNERRNREE L72%IC, B2 79V A TR
Who2—ry NERET 52 8T FRRIEFRARAST SADBBONLFHERT T A AR S
TWb, —Jh., 7SVAIE~150ns & W o ToBWF 2 B0 (rur 7L R) G325 2 & CH IR
FIRIRART FABESEND[2], T DHETIE, 30 MPa DFFKIEE TALZ MLBRKRELSE(L LN
MDD TE Y [3], R H T DMEREE~OICHBHIRF SN TWDE], rr 7SV AREIZ L > TH
BRI AR MG OEND A=A LA EZ B LT, 77 A~ERPIIICBT 54477 A&~
TR, BV RADOEE LR | 7T RSB T DRIBERD X A 2 TR RN &
borofz[5], ZhIZEY, v 7L ABE TRV AR Th o TH Al 77 A~ fGoi, #
WA JR RN AT FANEOND EEZBND,
2-2. 75 AP TOLLEBIE

LIBS Ti&, W% 77 A~ OFMR F 2 5HIT 5720, ZR o700 7 A Z —HERUT X o TlElER 1
DEEMME TS5 &, BIERROEREMHEIIET T 5, ERYFOT T X~ DIREIZ6000K A ETHY | %
< DFEFIXERIE & UTHEET S, UL, LIBSGHANEL, 77 XA~ AR L Caidlc iz o2 & (RAIE
IKF[H~500 ns) Th D72, R FHEDIR T A2EBET OMLERNHDH, Hald, ZBAT FLIZE-T
JR B AZHE L, ZORDN IR FAEROEAmIC L > TIATE S Z L 2H LT LT,

DI, REMET LT T X< Tk, BIIFN AT ORI & 72 2 BCEMERE LR T35 2 &R
Ezohbd, BUE, #HERICHLESK T TAYNTDY 7 AL ARG DIEITIZ OV TRFT L TS,
SEXH

[1] A.E. Pichahchy, D.A. Cremers, M.J. Ferris, Spectrochim. Acta B 52, 25-39 (1997).

[2] T. Sakka, H. Oguchi, S. Masai, K. Hirata, Y.H. Ogata, M. Saeki, H. Ohba, Appl. Phys. Lett. 88, 061120 (2006).

[3] B. Thornton, T. Sakka, T. Takahashi, A. Tamura, T. Masamura, A. Matsumoto, Appl. Phys. Express 6, 082401 (2013).

[4] B. Thornton, T. Takahashi, T. Sato, T. Sakka, A. Tamura, A. Matsumoto, T. Nozaki, T. Ohki, K. Ohki, Deep-Sea Research | 95,
20-36 (2015)

[5] T. Sakka, A. Tamura, A. Matsumoto, K. Fukami, N. Nishi, B. Thornton, Spectrochim. Acta B 97, 94-98 (2014).
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Application of Artificial Intelligence Technologies and its Future Prospects

(1) RBEFBICLHZERERFAOE-HOY O — FETILOHEE

(1) Construction of surrogate model for prediction of crack propagation using deep learning
Fam #FE
LR B B T

1. [FC®HIZ

ILSVRC 2012 \ZB 57 4 —7' 7 —=2v7 (REFEE) OOFMEDERRHRIZR W TURES L O lE
PEIZZ < D N2 BEIFFT D RPLUT 7R > TAL Y, UL, #HENFESLCCAE LW ooy, T4 —77
—= 7 L OBFMEREWEWIRET 2 b O0Z OISR « FIRATIECOWTIEATHFFEFE 23 720,
—5HT, bbb eEL DT =X ENELT L0 MEERGH WMAELYE) ICBVW TS ELmET 5
ZWTLIHBE~ v L T OENE LTT 4 — 77 —= v 7 OFABRREE#RE SN TN 5O, RIFFE T
HAEA v V2R K& EERT — 2 2 KREICAEKRL, MEEDOLIICFETL0oRe s — NET LD
WEITH N e DO E R EREE A2 L TEET D,

2. T4—T5—=VJDHRK

BRI AR SN D TRk, ARk, AREEOY IV EVBNTER T AT —T T —=2 T (=
REMEAT], ZBEEO=2—F 0%y bTU—7) OB SR ZRBFZEBRR B X ONIT B ¥B L OH
BHEREICLOEENE ST, ZTNHOEEITMEST ST, #l21EX NVIDIA 12 X% GPGPU 5 DT
A =TT == AT ORREE, KEHEEEBSIORFHCLDT 4 —7 7 —= 7T O APl O L
L7z, T H0EAEICX LT CAEIZXT D AlBIOT 4 —F T —=0 7 ~OmHAOHFFLEE - T
DA, Lo, BHEARITIC L DG Z OFEBIIZEAZ T b bR, —HF TYREBER, T¥RiHIk
T DISHAFTENEL IRENTORWEIRAH S, USNCCM2017 CKREFHHE 554) 128 T E. Haber |2
K0T 4 =TT == T OH LWFEGEOIRZED Semi-plenary lecture®3 B > 72, Z OfEICBIT 2 EE
X, RN ROFEET A — T =a—TF 0%y hU—7 OFEICHEAT 5 2 LI L0 RREBEEE O
RBED IDICHHPEMRFEBERTEDEVIRTHD, FHTIECTNTDE T L—7 A—%RET 5
B2 E N Do To, MR, 2 A - 10T 4 —T =a—F 3y N —7 OFEGIEOHE
HBRIZKELS BT A Z ENBEEITL TS, —F T, Ma X HBEH L, ABERESOZDICIEH & 142
BHmOETEHNMLEZ LW REEZ R L TND0, Z oL, HiFOH 5i#EEEF2 10000 A « A2
— AN 1% a A — bVLLEDOETIBERS SIS L oRIBR L TW5, EEIIABORBR LT 5L 250855,
Bz X, FH, BEEREDT 7 T U NREONIFRICFEBLETH L3, oWV olcr—AIRKOT —
x5 E S — 2 (Kf) 30720, FEE%E (5%) 774628, MEHFMICH L THAELAT L X
HITEROBEZD VWM CTERGMEEZ D, 2FEV, FHTDILOOT —2HNB L hd, ZOZ
X, ZLOTFEAICE L CRICRIEE 25, /o, ZLOTEMETIXEZOHFTOED LS el
BEEFEHITNZLIVONPOMANREL NI ERRERFETHD LB TX 5,

3. F Y —F T = S B EBRT B
BE, 74— 7—=0 7 L0 SEZEFIROEIBREBRPIADLNTND EEZD,
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Fig2 IR T L 212, AJMEDRKRELS 2D & LITHnE L, AJMEX/ NS 7ed L 0~ 32, AJIED 0
T2 (HE 14) #1795,

b AR D T 4 v T 4 VT EATIICITIAN I IO =2 —F Vv F v NT—7 OFEEEITZ
R, —AICIEAT, B E BT AL~ R v 7 AT D, BEROFE CUEREHK. AR
HOGRE) X1 7 vL=1 A5~ N v 7 AREDANIRD,

=a—I Ny NI —27 T, REBREALES Wik &N 7 R b OBREFIZ LV FEHELED D, F
BPEAT =a—TNFy NI =7 X V=T NEATTREN S L CODIREEZ 2B IC L W ERT 5,
BARAZIE, Fig3 IR X0 RN THEEZIT I, ZNHDIFIEIE, SOR LR ED X 5 b 7e g ik
IYNN=LEUREDTa T IV IRERINTNDTO=a—TF 0Ty hT—27 BEOT=0 D HEARK
BT ORI TES TH D,

AREDOFHICB N T HIEAT L9 ITEE O AV RIETE ClIRBER =2 —F Ly NT =271 3%H
MTERDoTZ, TNLOFEEEAREIZLTZONRNL OOFEEFIEOLETH S, HlziE, 10 B Lo
FEEBEIIED D7D, HAEADCFECEZHAWT 1 ET PR 2 ED L HERLE BT
5o £lo. HBOMERETIZ 2 BEO~LF VY v RCTHDHa—A7 )y Fav sy arZRf L%
BHEBREOSNTEY, FEHBERL LVBREN NS D ELRENTWD, AT —XITERIT
WCiREE B2 CTHFEZ XYL HFELVMOND, ZOFEORRITT —% & v MRG0T D
HBTHD, ZNOLOFEFEMRILT D HEEMAGDOECT 4 —7 7 —=2 VNG SN2 R & AR
HL TV,

sapou indu|
sapou 1ndinQ

W133; b133

Figl ==2—J/Vxy hU—7 O

1

14 e Z£€=1(Wmnix+bmni)

Ry (x) = (1
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Forward weight and bias by
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iteration 2

( EeND )

Figd ==a2—J/1 %y hU—7DOFH

4, CAERZBI R Vel — b ET

THICH~OREEZZ 2 DL, MEANEWNTT 200, FET—2ITED XD IZHEMT 2 D00 &
ROMBEE 725, MEBIGIIZER., Wik, WilE (B, W, OT4H I, IRE%E) BNATELITH
HEINDHZLilind, MEEZTE (WE) T 50MEDORERNEZ —b L2V EAERKFEOFE & 7
bo TIHIEAERHT Z LIXRETH D, HlZIE, AT EBOEBICE N THZOH A X8 10 54 B
RABGEVAXDENE EDIIIIW ) O EEDIVLENRD D, WIRBRES>THNDOTHIURX, /—
TITARETIZENBATIONRNTG A—=F 2 LD LIl d, lEL., /—~ T4 A&7 R 33EH
KGLTe D, ETAEICE L CTHREERCRICHMEME CHITHM N ZHE L TFEE I 5,

o= T MIRBET LV E L TYBBIR 2R T 5ET LV Th D, LIeh> T, Mo ifeAa 7w
BIZRBFTHLOTIERY, ZNET/NT A N v Z7ICRHBEEROCWE, B5E vEeeiRY [RET
L2 EICRVBIROMEmEIEL TWe, FIZIX, =2—F Ry NTV—J &fiolcu s — hET AT
SNEEEOEHEMNNTEE L, LVHBEOEW 0/ — T VOBENRTREE 25, L., f
ZATIERIE BRI B WO TS R O BUFICRE N M TH D Z & ETREE ORI S TH 5, ok
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LOISHOFTHERITIE ATV S 2= Z2R L 1 DOOT A (EAD) (Zx L THEEOIE ) () Rk
AT, EICHFE TS TNERRRAESTISEREZEHESELZETHD, L, EEORR
BGTE TG, BEELOREG TEL TS I 2 ICBRFBE #EFETH D LITRL RV, T4 —F T —
=TI EDFERIBE D Vo TETT MMERREERBGIN L TEE TE L WREMER H 5, LB ->T, 4
BEDL DB ELFESE L T EMRE LS FENRRH TEEBTALONZHNDLERD S,

5. XZERY 2 HF — BTV

KFE T, Wy EEERZ BAEG L LT 4 —F T —= 2 iz L s RN TH T 5
MEIMERIE LT, 30D 7 = — X5 MHEL, 7 = — X LIS T REE D S HER T2 FLEs kO
IR Aol 7 = — X 2 1R RG], BN SRR VB IOEREEZYE, 7=
— R 3 I E A PONLE LR E L EEERE RS LOEAB BN TN D FRT R rh bR~
7 MVBLOEREEZ5E,. L) 3 SO%AICH T, FEA RIXEZEEONER X OHER o~
J MMBFEETEDLZENEE LY, ZOHMEIT, SHZEGAICHR D 2 LICK Y EEZOREMPE
IR DT RN FIRRIZ R DT Th 5,

W9 X AGERARATIX, BEMETER (R T Y VR | IR JIIERERER, S YRR, & R R
SEER G M EBINAT v T TR ZITWEDBE (Ff5) & L TREMREZERBRIFEIND,
Fig.d (MG IIERARE, S ZEREE R L OV & 2R 710 2 R E T 2 FRBRANC L 2 &2 Rm4610, 7
—7 T == I L0 IO R ERBICHBR SN E 9 R TSI B T IGHO 72 OfgR 3
 BEFITH D,

Crack growth direction: Richard’s criterion

_7 [l [ [Kul ] .
@, =F A +B (@)
K| +‘Ku‘+‘Km‘ K| +‘Ku‘+‘K|u‘

Py<0° forK,>0and @,>0° for K,<0andK, =0
A=140° , B=-70° .

Z

Crack front

Crack growth rate: Paris’s law
da/dN =C(AK,, ) ¢

K :%+%\/K|2 +4(a1K|| )2 +4(“2KIII )2 v

&
0= Ko/ Ky and &, = Kio/ Ky Material
A533B steel E=206GPa, v=0.3
a, =1.155 a,= 1.0 CoL67n1012 n=323

Figd4 SZAERANZ)ND D% DIEAIERT A —4(8, 9)

HEF = HFEA A v ¥ 2 ERLT s FEM)IC K 5 & 2R 2 F\ O 5,000 128 K ST — & 2 AR L
oo T—HELEIL, JARXRBA, /—FREIEREDT V= 7 2 FAWTREEE 12 HTRlZIT-72, FH
FIZR B 51 12 RO B E Tk T 7220, Figs (& & SR 0B R4 R4, £ DA
HI7e PRS- BIEEZ R 1SR T, S-FEM IC L 2 S HERMIT LRI I 2 b—3a ok b /Wit R
HWEOTHNZ 1L YA 7 VS0 OERE TRV, BET, 1V A7 0870 oEREIZ 10D 4 —F—
DI=DOZEDH A XTIEA vy VaERNTERY, LER-T, fi/h Ay v atd XHiz i fi¥A 7 v
BNGET 52 LT, XAGEREMEY I 2 L—3 g U AERICIT 9, Fig6 705, = 2 RBIAE % Tl
REBRERDELOEXZSEHBM THOND, UL, ZZERNETIC O S-FEM OfER L —HT 5,
FE TN L CRIDICHET 2 S AR L EE2 %15 L AMICZ0OmE 2K 2. T ORITIFIEKF
WCHERT D, 2F 0, ZRHOMEELEZD7EB D, ERETMEEZ 8T — 22038 T
—ZBD DT A%FEEEIZ L E 72,

KEHABIE, CAET 7V r—va v BRET =X EROTEDOFEE LTHAT A LDIRETH S,
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IEORSIFIREEERE L L0 77 FIZE2WHEEY—E2AOFHEZEZ NI ST A N v 712y F
L2 AT T HHAREES 1T E A En, 20X 57, RREEXTCCAET F Y r— g T —
ZEAER ST, BERIICERER (B2 TWAMEMONE) BLOT — 2 HBORESHEXIIC D72 < 72
LEET (REA I AERER) ZHEUNICHE LT — 2 OBELHEIE(L (WERT — X OBEDEE
t) »rEEL 72D,

4.00E+09

=—SFEM crack 1
<©—SFEM crack 2

3.00E+09 - Deeplearning crack 1

O~ Deeplearning crack 2

<

i z
[} )

2.00E+09

1.00E+09

Crack propagation cycles per computation

0.00E+00

®  Numberofcomputationsteps
Fig.5s ZZLEREEO FRIFER EERZT v 7 Fig6 M= EIC LD E25ERTHIE ES
A vy 2B LD S AR
(Ef#) - B - OISR, R-B\EHEA Y v alk
H=a—I0ry NU—27I2L 5T
6. BHVIT

TA—TT—= T BRIOENL 2 EAMET 2720 OEIMERIC LD BREPEIT LTS, £2,
BHE bR B OMAZER T 5 2 L1280 KRR - iR v 7 — M7 /L OREEN AT HE
BRHEFBZOND, — I THREOGHT ERNRFEENT A= EER EMBOERNPEHE TH D,

23 30K

(1) A.Krizhevsky, etal., ImageNet Classification with Deep Convolutional, Advances in Neural Information
Processing Systems 25 (NIPS 2012), 2012

(2) HABR 5 30 MIFHE )l G SCHE . KBk, 2017

(3) HWF, NVIDIA DT —7 7 —=1 JHklg & F#iEH#. GPU Technology Conference, Tokyo, 2016

(4) FnH., CAE [ZBUT DT A4 —7F7—=V 7RO D—BE (T4 —7 7 —=2 712k b = ZiER

ZHE) M) . 55 48 [FIRSME CAE ZBGh<.  UHS. 2016

(5) fil. CAE BT AT 4 —7T7—=V 7Tl ~EHEGA v 2Bl LD T R/EREETFE~,

ADVENTURECIuster == —#—2x 2017, Tokyo, 2017

(6) E.Haber, Deep Learning Meets Differential Equations and Optimal Control, 14th U.S. National Congress on

Computational Mechanics,  Semi-plenary lecture, Montreal, 2017

(7) h 3 ZHERT142 {F% v OREREIT) THENEIRESL 42 'H 5. https://forbesjapan.com/articles/detail/13813 |

2016

(8) il .1 http://monoist.atmarkit.co.jp/mn/subtop/features/

automated_vehicle/ 72 & OFFEFHEZ 7 U v 7T HFF

(9) H.A. Richard, M. Fulland, M. Sander S. N., Fatigue Fract. Eng. Mater Struct., \ol. 28, pp. 3-12, 2005

(10) P. C. Paris and F. Erdogan, J. bas. Eng. Mater. Trans. ASME, Ser. D, 85, pp.528-533, 1963

(11) ., FIEHD, BHEAA vV alEZHWEETEEERS I 21— a V(2 R OOBEEVWERD

AR ORE) . Kim A, 74%&, 745, 2008
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(2) HENFL I aL—2 a3 VEMBPAEICESRA S RTOERMRE

(2) Preliminary Study of Technology for Replacing Computational Mechanics Simulation
with Machine Learning
ok L OO EANC, R EE
VHERS:, TR

1. #8

WAEDHE 3 WATHEET — L4 L < IHEEFE (Deep Learning) 7 — ATV TlIAR & 72 eimny e BIEN
REINTWDEN, PTHEGER =T 2T ¢ 23 V1] Google DJfi[2]72 EICRFEEN DB HIAHL= =
—Z)L% > b7 —7Z7(CNN: Convolutional Neural Network)[1][2] % FI\ 7= i iRkt ffr, £7-, FlRM=o2—
Z )V % b U —27 (RNN: Recurrent Neural Network)[3]3 & OV % Jik L 7= K1 #AFC /8 (LSTM: Long
Short-Term Memory)[4]% F\N /o RERFI T — 2 OB EIR TR & 22 2 D TV 5.

— 5, BAEMENTHY B CIIAB KBS AT, ~ VT A — VAT 72 & DOFEE U — &2 iE LT
RS E FRAT SOAE MR DT 72 £ DS ATAT IV TV B[5][6]. Lan L, BRI oA M Ao iR AT 1213 %
SOBRMAZEL, 1 7—AANOEEM b EHBEICRKRA L1560 5. 22T, THd LREDHNT
FERZIND Z N TENL, BIWIEROFEMRIEIT ~D TN 2155 Z LR TE, fHTORITEEHI
WIZEY, b—=Z VO OEREICORN D EEZLND.

AWFFETIE, WRETFEZ RO R TR Z &EBIEE LT, & DT OREE) B IR ORFZ DK
A THT DRy U —7 ZHET 5. BEMNT CIE, MRS EZH A LIRS0, 7
BRAVDEFICHEETH D, 207w, KO LSTM T X TR o 222 MWL B8 L= %
HE7 /L Th D Convolutional LSTM(ConvLSTM)[7]% H\ % . ConvLSTM (X ENE R 1> & Ak O iR 2 T3
LI SNy NU—7 ThH LM, I CIRZEMIEREZHAEHR S L, W ET Convolutional JE
DANT ¥ XN LTHIGESED Z & THITFERO TR EITH) ZENAETH L EZ XN AR TI,
BUEFEATHE R TR DT DT ConvLSTM WD Z & 2R T 5. SRR THT 5 Z LA ETH
LINEREIT D720, TR RO & E)5 % vk Lc G 2 W T8 217 - 7. Al gk = H
WD Z L THTRE RO ED 2R THZ LN TE, a—F ¢ > 7 OHMIL & 58 o mE b X
L. FERELETNAVERHOCTHRERZ TRIL, ELWEEE L, #EGFEOFHEEZRT.

2. Convolutional LSTM [5]

IRFFHIFY 2R BB & b L ITAKR ORI A HEE S 2 7 IEO—FRIZ LSTM 28% 5. LSTM 134Ek 1 kot Dks
MEEHRE FIRAICHEOCH L, PHEROANE#RE LTANT—% L ~—2 L TH 9. Convolutional
LSTM(LL T ConvLSTM) TIEAHER 1 IRt DR EFHZ 2 IRt ® Convolutional JEIZHLIE L, ZEMIEHRE L
TRMEDOANERELETHIENTED. DFEY, V=T Uy VI EMERE BT 2 L3k
72%. ConvLSTM D457 — h  ONEMAVBIE 2 LA T IZITRT.

ZIT, XIIAARE, HIZBENWEREE, CiXcel Di/IZF L, i, f, 01TZF N Z 4 input, forget, output D7 —
MRS, ZNUOOEBILIRITOT Y VTHY, Kl t & 2 It DOZERF i (row, column)Z A3 5. &t
BELS Th 57 LBIALME, "7 ¥~ — Vi E KT .

ip= o (Wi * X ¢+ Wpis H y + Wyl C o g+ b;)

1t =°(fo *Xgt Wpe *H g+ Wer '/Ct—1+bf)

Ct=1£:1C +ig tanh( Wy s X ¢+ Wy v H oy + be)
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ot:G(WXO*X t+ Who*H g1+ Weo!C t+b0)

H 4= ot!tanh(C t)

3. HRELEER
3.1 FERARERHTT—4

EEFEHES=2a—F Ry NI =7 OFEIIIREOFE T =2 P0E L 70D, —fKHIIZ ConvLSTM (%
EgT—2 % AL, BRT—2 %23 5. AR THND AT —2 b RIS R4 /i ik L7z
Eif L L, AT —% b R vl L7c G2 v 5. ZOmBT — X it R owil &2 E X
x5 LT, MITEROWEEZ THIT S ZENRFAEETH L, MHEOD, SENIAMEEg T — ¥
ET DL ENTET VL 2 IRGEMAEE Y ORI CH Y, FHEEZ 1250 X800 D E AR -2
TRNT 24T o 72, FRAT FIRITBRUEMEME 2 AV, BRI 3 YO R 2250 & v 7.

FET — Z NS R OBMBE A & R0 A & AL LT B 7 — 2 Th v, 100 27 » 7T 1 B OB
BaER L, 300 MOEBEAZINE LT, BifgH 1 XX 512X476 ©° 7 &/LT, 256 BERO 7 L— A — LT
FKHT25Z & T, Convolutional BOT ¥ FNVEMMELIENGZD 2 Fr e LTWA. EITHEEH
FER ORGSR Z HID K 912200X100 DY A X THY T EiTo7. ARTIHEES 7 L—20%
DANZEEZ,1 7 L —L%ORKDOWMESRY ML RGO 2 SOEg % THT2 X HICFE T —4 %
Rk LTz,

3.2 FERDERK

AAFFE I, BRI A X200, 100) T D, ADHEHRIT WL SV EESGAO AL 7 L — R r—)L
BT, Fr¥IAEIQ)ERD. Thbb, AT FUEQ00, 100, 2)E 78 b. AFxw T —ZI1IAN
J&7>% ConvLSTM % 4 JEfEE &, #x LJE Tl 3 %kt ® Convolutional JEZELE L= 6 J@8DR Y bV —7 %
MEEE L2, Figl I 1 F ¥y 1303y MU — 7 g% <9, ConvLSTM D /1 —R /LA XX T X TOET
(3X3)X L, 3 &t Convolutional /& D A F71%(20, 4, 200, 100) & 72 0, 71— P A RLBX3X3)E Liz. A
N7 4 RiZT_ToEcd, DE, 1, )E L AT v A= b Y —, Fi#E{kiZiE Adadelta & F W,
RAERIEICRE > THEBE 2T 12,

RS

+ i ED ar m k) E 1
tupree ComL8T™,  toml8TM; ComISTM, ConuLSTM, Comuhuiml I pmllcdon

Fig.1 Convolutional LSTM Network Structure

3.3 FEHR

THIE %% Fig.2 (2779, Actual [ZIE LWEIETH Y, Predicted Id Actual (28 X405 K 9 72 ifg 2 i 4
T =L ANCEZ TTPMEGZER L TS, AR TIEFEEEST — 2 O TR REZ R L2, K
BHOFET =2 THREROFERP GO, 72, HIJHE§% MES(mean square error) & SSIM(Structural
Similarity Index Measure) C#EAffi L 72(Table 1). MES [ZE{GIZ ENTET EZNE L T D 0DOEETH Y, fEN
REWIFEENRRE .
4. W8

AR Tl ConvLSTM Z HERHTHEROFRICAWVWSFERIZOVWTIREL, FHEMLEIIERRET o1
LUTIZ, JSon-EREFLHD.
(1) BE4IL—LOBIEROARILEBREANCER, RIL—LOTFILEBREERT S LITH
MLt
(2) MES & SSIM TiHliZ4To1=. SSIM T 70%L LDFELEEZRIHENE O, £, MES TlE 1
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EVLH=Y ORENLERA/NS NI ENDM 0T

() HA COFETEFPHBENMET T, BERTOKRBFELILGYRLEVD, BEFRTORDS
ALRTY TOELYUEDFRIZANT, YVILNA—OHNPEICFEVRREZRH DL EDERAAENEZ LN
.

Actual (Vorticity)

Predicted (Vorticity)

Fig.2 Prediction of Analysis Result using Convolutional LSTM

Table 1 Result of MES and SSIM

t t+1 t+2
MES (Vorticity) 357.922 361.254 322.959
SSIM (Vorticity) 0.728 0.722 0.723

S5 Xk

[1] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. Hinton, ImageNet Classification with Deep Convolutional Neural Networks,
NIPS2012, 2012.

[2] Quoc V. Le, Marc’Aurelio Ranzato, Rajat Monga, Matthieu Devin, Kai Chen, Greg S. Corrado, Jeff Dean, Andrew Y. Ng,
Building High-level Features Using Large Scale Unsupervised Learning, International Conference on Machine Learning, 2012.

[3] Alex Graves, Abdel-rahman Mohamed, Geoffrey Hinton, Speech recognition with deep recurrent neural networks, IEEE
International Conference on Acoustics, Speech and Signal Processing, pp.6645-6649, 2013.

[4] Klaus Greff, Rupesh Kumar Srivastava, Jan Koutnik, Bas R. Steunebrink, Jiirgen Schmidhuber, LSTM: A Space Odyssey,
arXiv:1503.04069, 2015.

[5] Xingjian Shi, Zhourong Chen, Hao Wang, Dit-Yan Yeung, Wai-kin Wong, Wang-chun Woo, Convolutional LSTM Network: A
Machine Learning Approach for Precipitation Nowcasting, arXiv:1506.04214v2, 2015.

“Yasushi Nakabayashi!, Masato Masuda? and Yoshiaki Tamura'

Toyo University, 2The University of Tokyo
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(3) ERLE, AIFRAICLIFEFIFRENEEL

(3) Advancement of Nuclear Reactor Inspection with Image Processing and Al
A EA
(F) B LB ERT

A 177 T, FREEY OREERRESS THIREE 00, FHEICRENER I 5,
T 2 0 SRR T D T2 OISR AN R > 72 B 2 DSV TH D, T OREIEEIT AR
BEEOHEEIKFTLHLEZABHY, Z20O ) UNTDRAPREL 72> TWD, Eio, AT T b
DOFRHITEBNT Y, ENEFRICEEEOROCRENLETH D, TOD, mEr HEk, fHik
T5HZEITE-T, MAEEOAMBEC TEKR, 720 CITHRAR R OEFEMMRICH 5 T 2Hi
DROHNTND,

AAFFENE, SRR IR AT B2 iS T2 2 Lok v, ERfEOREZX5 DT
H5b, YT, RIFRETITh S BMRAE (Visual Testing : VT) & HEHHEEMRA (Ultrasonic
Testing :UT) ~DOH Y I DWW THEINTT D,

ERNEERICKL S VT SEELH i

NS EI X L CIEEIC VT 25325, VI IZKF A TNEELND 40 TEZERED T —
g2 R TN s, KFPD AT OMETH A TRIEFICLVFIE S, NER, REXTSERICD
ATEBHESERNL ) TILEA LATREZIT> TS, FRITEERE TH Y, EBICITERR
A ANEET D, £, FNBEMORRITEMETH Y, RS TIIREH OBRIN 4 T
ENRBH D, MREFELEOAHBINO- O, REBBGROREBE(LIRD LN TS,

AWFFETIE VT @B 2R ET 5, AR EPFoBEGRZxRE LT, Y7 by =T
HIZE Y mEE AT, BARICIE, SR 4 X, ERsich s, £, BEEOEML
IZBWTRED Y T VZ A MMENEETH S, REELWHEETREREN et v IR ET 52
T, UTNH A NENEGALEE A EHLT 5, RIS L 0 Mk BISHERE O m O R & SR EE AT
I EMTE D,

ALERAIZ & % UT SR AT

JRAIFREE OVEERRIC R LT UT 253 5, UT I, #EMOREICHETEZEZET 85
fi -2 41 LY C, NEBICE B IR 25l S W 2, BE RIS O X Rifm TR L TR-TL 5720,
IhETa—7T—4L L T%ETDH, REBIZT a—FE2 SR UIEEMNIORELZTET S, UT
TR AE U 2 BHEE R E L CHIET 20BN D D, K& EEE D= a—7 — & 3L
LTWb70, RGOHEIZIIREBOEENEETH D,

AW TIX, =a—F7 —X0 0 XM %2 B85 5 UT MR 24853 5, AREE, B
BAEBOHME, Ta—T—ZORBIZESSFHE L2 EDbEMBITh 5, FEARRNNZIZ72 7
LT B BEPMLETH LN, FJN7T7 2 SOHABBRICKRBENAEL D Z L3y, 87—
A BT D, Ta—F =AML DT —F A =T AT = a U FEEER LI, ARENIC
LV BEEOXKKHECHH 2 ERESEDL LN TE D,

*Naoki Hosoya!
'Hitachi Ltd.
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Periodical Report from Study Committee on Decommissioning of the Fukushima Daiichi NPP

(1) BEF—RFAXREFRRFOFRR

(1) Status of progress of Fukushima Daiichi nuclear power plant decommissioning
) B
FHENR—NT 4 TRt

1. FC®HIZ

2011 48 3 J 11 H OSFSIEELCR, ROLE L, BUFRCW A2 & RIS, B r-o e 7 — v o
. VHGIKDOEALE K OMHESDOIR VB IEICES L TE T, £, 51% 30~40 FI2 b R SBEFIEE DI
DIFRNIE L I HIFFRF A A m Lis THORES () wWEE i1 IR EI 1 ~ 4 SHOFEILRIE I
Fi7em— R~y 7 (F2011 412 ) (AT ThRHen— R~y 7)) ZBIFERICEVELD, Zh
(IR T B M2 % S L T & 7,

ARCIE, B IS 7A@ B — R R EITICR T 2 P RYIOFHE & BURIZOW TR T 5,

2. A—Fvv
BEE IR EROREFIEEIT, FREIo— R~y 7liho TEDTE 2, TNETIC 3 FKETN
IREF, RATOH 3 BISGETIU. 2017 4E 9 A 26 RIZEEN - 154wkt R BIR B 23 T TIRE STz, A
FIICRIT D EARBEBIILLTO LB Th D,

O REMERORMES - U A7 {RBERO RS % HE

@ BEFRRIEEO L

® H#Hlif-HEloaIa=r—arE2EHA - —Bomk

3. BERKXE

F T T BB 2 B0 LT AK EBRBICIRAT 2 F KBRS0 . HABYRAKRPREELTND, D7z
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
Components / Structure
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(1) The Activities for Long-Term Operation of Nuclear Power Plants
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
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