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11:30 ~ 11:45

[3103]

MA SEMOX BB DPu EENDRIK S EEZ BV /Ny & 7 R FIEIRAIE K it DE A
A REME

SIO%' 8% Z2 B8 BA MR (1L RRRPAE. 2 BUARREEABRRF NHERREE)

COHERFHER
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| —Btvoay | VILEEMBCBENY  REVECRERY |

B8 2025438 14H(2) 10:40 ~ 11:55 I AS12(Zoom /)L — L1 1)

[3A01-04] BstgsHRl

ERISH MEEHAIX - 31—+ ITX)

10:40 ~ 10:55
[3A01]
PVA-KIZ LS E5T D4 EER L ICRE T 23T

I RE. N—ARNILFL>2 BEESEF SRBAB. S8 EF3(1.@8HIA. 2. 7>4Y
FIRK. 3. 4K)

10:55~11:10

[BA02]

CsMPRRICF 1T B Cs U DEEND RERAVAZRR

*RE WE. FHE RS, PEEE. 35 AF4 TR BE2(1. ERAFEASE. 2. BAEFHBER
B, 3. AMNKF)

11:10 ~ 11:25
[3A03]

Yo NEDOMF R EREE L - EHEHSETMMET LD

St SR L0 EEL EAAK B mE BB SF B, THF BA (1. MHI)

11:25 ~ 11:40
[3A04]

TSRFw IO OFL—R2EEZBRE LN FILBEERAT/NA X
*HEREZE. LB RBAN FREA R BIHMX2(1. IS, 2. BEK)

11:40 ~ 11:55
BERIF5 B

COHERFHER
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PVA-KI LR BT DOHERER LICEAT 58K
Study on performance improvement of PVA-KI gel dosimeter
W K# Y GlennHARVEL?, H#5E Hi 1! HAR thKESY 5 &1 3
VeI THERT, 240 ) A TRRT, 34 T ER PR

PR, BB AR W TEG I B A2 AT T 2 FIEDRRD LTV D, AIFZEETIE, PVA
(Er ARV =T va—n) LKl »pd FARERZBRE LY, KIFETIE, PVAKKI 7L
DEFHEROWPEIZEB L. Zh b 0RO RIZB L THRE L. PVA-KI LRSS O R 23772,
F—0—F : fbFRER. FOURERH HORRIBE. PVA

1. #E

PVA-KI #/L1Z, PVA KIAIE, KI, & 7S, BHEN D72 %, AR X B35 O R IR X 0 %9 490nm
SRR 2 Ff BRI R L, IR E 0 EICRT 2 &R ATRER R AMEORS Y, 2o/, fE
BN G TR N T VI, O RR IR 4 O BT 23082 &R €8 UIRIE RS e O PRFFIE L OV AL |
FOUDEALT DI BN B - 72, 2, PVAKI ZAAERUCHEH L CW AR UBBNRFTH S &5 2
b, ZZTC, ARUMLPVA OBEMGRREIZEE LTSNV EEWICT ARSI T 5, AIFRZETHE, &
Db AAE M L7220 PVA-KI 7V ORI et U 2RG A & U CHIET 2 A& %/ L 723877272 PVA-KI
TNV OVER 2 i IR T

2. ER 2

ARBFFETIEL, PVA-KI 7 AAERUZ . #1557 AL PVA (BB 18 t ¢
2000, 7 »1LEE 86.5 - 89.0) % & 10Wt%/KIAEIK, KI, b & 16
OBRIGHI & L ORI T ¥ b a T 5 TDBT (4 = 14 | ,"
T VAV TaERFY EA (M) ZF =T IR— 1)) El.z - ,’/
ZRH L7, 22T, TDBT i, IPA(A Y 7B ELT L a—)L) E 1 F 16
AU LCHEA S TR Y, TDBT WiRAMEL IPA %27 2os |
Bt KCHRL, ARCHR%HER LE, PMMARE g6 | ,/’
1 ARE L~ EFLOKEE AL, K 50CTHET % 2 &1 04 L ./
Y0 L ST, ERL LT PVAKI &L & R . X SRR 02 .
ZATo o, T 2T, MU SE, B EIE 150KV, B 20mA, oWy
FREE 2Gy/min Th 5, XHRHURTE D PVA-KI 7V % 5654 - 0 2 4 5 8 10
TR IR i L SR EERIE 247 - 7= Absorbed dose [Gy]
3. R

EBIZ PVA-KI L~ X BRI L0 % 490nm (3513 % WG & IR R O s B A 704, R
BIZHB U TR AR L, B SO 0 Th DA &R Lz, X #RIRE% O PVA-KI OIRE K Ok
DEACITR SN2 o 1o, FERITERERF RS T 2,
SE X
1) W, FAR "R T A vy s FVREH ORI B Y 112 5 p.p.53-60  (2021)
2) KREAH M "AHTFFZL -G La=y MEEHORME ZDICH"  TEEME Vol.68 No.12 pp.82-83  (2020)

* Takeyoshi Sunagawa®, Glenn Harvel?, Chisako Hishiki?, Yutaro Aoki', Sachiko Yoshihashi®

! Fukui University of Technology, 2 Ontario Tech Univ., 3 Nagoya University
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2025FFDEFER

CsMP 2115 Cs U 1 DEE D EERRIAR A

Experimental analysis of behaviors of Cs and I in CsMP

RE BZ, THEE R T B2, &l ok, bR s
VHRORRM AR, 2TUNRS:, 3R o pktE

ERTIER L Cs. | 2E8Tr~A 7 ahiF+HD Cs & 1 OFEBEZELRLT-, EBRTIL Cs LT Ofhlc SUS.
ZrOy, B ZiN L7z, AR LT~ A 7 vhiF O, KAOABOEE % SEM-EDS T4#r L. Cs XN T D)
i TRy

F——F : \BEF, BEECs, BEET, ~A 7 kit

1. 5 : B OLEE YAV OHF (CsMPs) (XEREMED U PERL 7O —FECTH b | K- EITEE 0.1
~10pm, Cs BREREEIL 10'°~10" Bg/g L IEEITHE VY, —MXAIIZ, CsMPs [ZEIZ Si, Fe, Zn, Cs TS
NTEY, B, U, PurPBEELHONHE SN TV 5 (Fueda, 2023), 2 E TDEL OIFFETIL, Cs S0
A FNCHER LTRB L, Lo L, FHEZIIT I vEZGDARGPICHEENTZZ &5, CsMP 121
BINEENTWIEIT THD, £072D, Csl Z BB &2 27 ) — N CHRL L 7ZBRIC I AT D5
FEZALRLF-(CVP)HF D Cs & 1T DALFEFRIZOWTHFZE LTz, & BT, A AU fE L CHEKIC X D HBRCHT
MENTZARTEB)E IR LIZFEBRZITUV . Cs 7217 T/ < BMFE LT285E D CsMP OREZBH &0z LT,
2. BER:  GsI & SUS, Zr0, 28 Rae k=27 U —F RICEREL, APy —NTHFE/ T
R VERME L, ~ LY —NEIZIEHE L7z CVP Z[EI L7z, & 512, BsC K bW L7253 BHZ 2 C
t CVP ZFR L7z, [EUX L7z CVP ZEREHRIZHIT DMK E OHfih A E L TA A o K THeid3 2 3l
b Ehi L7z, 15 572k 4 FESEM-EDS, EPMA-WDS & (O XANES (Z & ¥ s QbR & 7 <72,
3. BRRUEBE: SEM-EDS 2L % CVPs O35, BRI 20 um LA RO Cs & 1T 2GR RT3 25K
ARk LT (Fig. 1), XANES KO SEM-EDS 341725, Cs &
1 %% ®IZE T Csl ODFEZ RS DRI 7L, Cs & 1 20 &EE
F Si &L BT TR0 2 TN EGR S iz, CVP & iAo A
VKEHhEE D L, ELLORITND D CsI DIEE A ENRE
fif Uiz, — 05, thBE ORLT I HIL, Csl & 1372 2L FE % Ffo
Cs DFEMFLT-, SBIC, BIFLIZCsixsi LFELTHY, F
BT L > TREBABREREIC I S L7z CsMPs (28 £ 41 A b EfEAk
LR Tz, 2D ORERIT, Cs BSEREHR S OTSEC X LIS L ARl
STSi k& bIT CVP IZIRY A E i, Bt Cs SHESIEDIL:  Fg 1 SEM photograph of CVP.
IRRETHEAET % CsMP % JBRK L7= ATREME &V, & 5i2, 112 Many round particles are present
ST BB R ST B KIS D AR L e s 8 Shown by black arrow.

m, E£7o. BORELBE LT,

Fueda K., et al., Chemosphere, 328, 138566 (2023)

*Toshihiko Ohnuki', Satoshi Utsunomiyai?, Masahiko Nakase', Masahide Takano® and Terumi Dohi?

nstitute of Science Tokyo, 2Kyushu Univ., 3JAEA
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YA FNADADOMEEEEER L -ERFEEETMF RS

Development of an Accident Dose Evaluation Method Considering the Effect of Landforms around a
Nuclear Power Plant
WL EGRY, hm PR, fEaOR B R AR, A BEe, CEE RR!
P=ZEE TGS
YA MEALOMIER B L BEETE MBI FEEZRE L, EREORW—EzMRA L, £/, @EF
— L D) FEEFT AR O Y A DAL ORERFN A E L, BAICRE ST =2 U TR A S (MP) 45
AE D ZE BB ) O P EINE A RS L 72,
F—T—F: REKHILHEL, #REFHH
1. ¥E
WES . B2 atem EEOBLA LV g ETHEFEO=— AN mE->TWD, ZNET, AVRY
N—=DETNRNRTETNEMEH LIEFIERHO LTS, BB RN 2 5 - i B0 B EIZ
LTI, ZEORMMAEIN TN D, RRETTIE, Y MNELOMERE L EE TE D ail il F15E % B %

Lko 1000 o EAER =
2. F; e h I e — HORT N~ LEF)
& 4 e
$ﬁﬁﬁj{’@‘ﬁ-/}) l\)gliﬂﬂ)ﬁ‘v?%ﬂ‘ﬁﬂ@fmtxéi\ @é‘?\‘ ATTTTT 5 <o~ CALPUFF
4% £
EtE ., OILHGEHE., OREHETH D, OXTVO@IZo 1 g 100
W IR ) B R R A 25L& B TR 72 R 7 | T L L =
= - < — A g p
EEWOPH Z LD TED CALPUFF = — FAHH L E%; 0 |f
7-o @DMMEFEIL, IIEDMEEEA v v 21208 LT-F z
BfEIk Iz %t LT CALPUFF 12 & 0 &S FEX 7724y ”*ﬂ
TR A vy 2 DHEZERTRER LS RES | Dl .
500 1000 1500 2000 2500 3000

AWT, RIBESREICLD 7T Ry x4 VRO BFERE X[m]
PS5 Ry A Nk BANIE S R & 7 IR 1 A w241 2 RKILHORE R O ik
R REMELREEHWTYZ 7 7 RAKOFFEFEER AL X2 NEgIE< MEZH T 5,
3. RRILBFHl#E R

FEROIEFEITE L DM 2 it U2 BUR EBRAERD & | T AT N— LTV WBIRZRL), NT7ET

L (HJER R 72 L) . CALPUFF (2 & 2 3FAffRE S o0 el 22 4 2 (2R ¥, Bt SO 65 e OVEIIC BT Hijig

R A ZETE D CALPUFF OFERIT, HIEZDIREZZBE L RWAT VAT N —MET AN TET VL L
T, EIRFEBRERE DB W—EKZ MR LT,
4. 5§

B — R T R BRSOV A NELO T — MEEEEORERITM A FERm L TEBY . A MNERIC
RE Sz MP HEREOEEME A & ORI OV TIEIRBIZBW ORT TFETH D, 2B, HELEICLD
HREFEM ORRFEIE MP JE PH OREED S~ OB E OILE DB a BET 2720, 5% OBETH D,

SE X

[1]United States Environmental Protection Agency, “A USER’S GUIDE FOR THE CALPUFF DISPRESION MODEL,” EPA-454,
July 1995.

[21BAVETE /7, “rm 38 T R FE B s 5,7 2019 4 2 .

*Takuya Ikeda', Rie Yamaguchi', Gaku Sasaki', Kunio Kato', Motoki Konno', and Ryota Hirano!

2025% BRRFHE¥S - 3A03 -



3A04

20255 FNER

TS3RFVI O UFL—EBERERRLE N FOLBREATNAR
Device for tritium detection with layered plastic scintillator thin film
R RE, bR RA, BHEOZRY M mR'?
YTy, PEEK

A device for cocktail-free tritium detection was fabricated by stacking 1000 plastic scintillator thin films of ¢15 mm and
30=£8 um in thickness. A calibration curve with good linearity was obtained using LSC, for four measurement points in

the range of 1.5 Bg/g to 185 Bg/g.
X¥—T—F: 7IAF v I FL—L K, 7T AW, BME ), LSC, B TNT ) —

1. 8

FUF T LKRE]RIZ, B TNT7 ) —THEGERTRR T T AF v 7 o F b— 2 RREE T /A A
(PS-A% v 7)) ZifELT-. PS #KIE BC-490 Cast Resin (LUXIM) % 5kt & 4% F4h8 %, IS AR S
PRVBRY 308 um L7z, ZOEBRENSFLCO3 nim OREFFOPLS mm D PS T 4 AT BT HkE, =
A% 1000 #cftifE L 7= PS-Stack Z1ERL L7-. 4[ali, ALOCA 4 LSC JlE4E (LSC 7200) # W TPS A% »
7 BARTOMEREZ M L 7=
2. EE&
2-1. R VY DiEE

PS AL w7 DPST 4 A7 OFEEIE, 20 mL A 7RO SIZHEDEZRK S 55 mm, 3 mm, FIHIZTR
CEESTEAT UV VAV Y T NERT UV VARBERVRD T ANE DY Y 7 NMIT 4 AZ 1000 &z @ L, £
D ENGHIER Ty FTEEL, PSAZ v 7 L LTk,
2-2. BIEAE

PS AL < 7 % NA T ARICEEIE L, #IESEDNZ 58O HT0 #ik (1.5, 23, 54, 185 Ba/g ) %Mz,
ZIE R S B, BIRIT B T2 K - TERICHESSNTRE L. 7235, PS 7 4 A 7 O IET 6 TEOS
RN T T A BT K0 BUKPEIZSEE LTV D, WEEHEICELZPS A% v 7 2] H L, BilcmiT7
WIETAT VLA 4 VH O ESOBIEHT v M &R REL B EZ MRS Z & THIE & 7 2 W I FH 5
L7z, LSC JIEITHIERERH 10 43, HIEEEL 2 BOYEE TR L.
3. RER - BE

B VAR D Wk HTO % 0. 8 g lZRXE L7z 4 R
D PS AZ vy 7 LG REMRTHDS. £z, KIT
IXENENOFHEME D RO IZFHEIFE LR LT,

AR 1.5 Ba/g 725 185 Ba/g DHPH TIZITHE
rEaRLTe., —7, FHEEh#I3 54 Ba/g DIREL B
2, 2Bl BT 2% REO—EMERL, L
TCIHBENME 25138 LR L, KIKREED 1.5
Ba/g TIT 4. 5%% /= L7=.

*Tatsuhiko Ihara!, Ryoji Kamishima!, Hiroshi Noma! and Yasuo Watanabe >

'PLAKEN., 2UEC

2025% AKXREFHES - 3A04 -



tyray 20255 FDFR

—fMeyay | L BERIFCMESS - E—LRPZELUERFA : 203-1 1HER (EEAESL) - B
Yoo L—H—
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[3B01-01] BFE—LFIA1

ERAE ER(EKX)

10:30 ~ 10:45
[3B01]

ROT7ZADA P KRBEMZEAVREHEEEIRILF—ZH

el BE. FHREE). sH B8 g% Hal. ExEaFs. a8 ¥R, REE-". O EH
2. Wi B2, =B @KER2 (1. JAEA. 2. MIMiEHE)
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2025 FNER

RAJTRA A FAEBZEAVBSHREETI RILX—EH
Direct energy conversion using Perovskite solar cell in synchrotron X-ray region
fEH oEA, RE O SEIE!, EIF BEE ', B a0, Bk A, hE R, Fm s
FJE RBEMR 2, M BRI 2, EE fRRER 2, kel e, R &
JAEA, *WRAHERE, QST

N T2 A hREEMZ A UG X #tE o~ BRI RS TZJEN S 2'Np B L OV Am DT <
FEI T O E T RV — A2 B L7z,

F—T—F mRVR LW, IR REY), W~k a7 A A NKEyER, B

1. #E

Fox 13, HORERETED 2 G+ 23A & LT, RS 2 Ve 7 o ~ RO R L 5 —Z5 I [
T HMER AT T B, ZAUE TOERE KO T, B % 479 % NiSIC > PUGa:0s
vay bR AR AMEMR A BRE L TE T, AL XY REBHLIES e~n T Ah A KE
H[3)% T FE R AT - 7,

2. AIERURER

AEHE LTI, JEEDHEZR D Pb Rm 7 A0 A M KBER (200-600nm /) % #Efi L7z, ZhidshlR+%
BATEY BRI OENTT o~ RO EDFEMA IR TE 5, =3 /LF —ZEHiFER T, SPring-8 @ JAEA
HHE— AT A > BL2XU IZEB W TT o7z, BEHEDE Xt e T o~ #lfIC R T B RS h oRFE
HIRFMZFETH D P'Np BL O Am b DT < ft (=30 or 60keV) OFIHZAEE LoD, HBEHIEFIHD
B Chsd T=xF—alZte] 240 L CINEETAFIHEO = RV F—(KIEEA R ~T-, Bi-EE (-
V) BRPEIX Y —A A= Z XV JIE LT, BHICK > TEONEEIL, 400nm JEOFEC 1 pW/em? FLE T
HoTz, ZIUINISIC (0.5mm /&) &5 LSV, FLORIOENDZHEEZ LD, FEFE,
AEINELS 222138, FleRAF—PMEWVIERERITIRE L RD2EMNRH 5 2 & BBl STz,

3. #5h

a7 AhA FPKREGEME AN~ BOBERET RV — BN AR TH DL I E PR TEZ, a7
AHA NEDOESRIFIERLZ RNV T —KIFMEN O IT, BEF-EAFEEOREIIE /NS, FHEEI TN
IEREBELEMNT D EHHFTE S,

BEH

[1] HFIM, BARFT TS 2019 FEROERB KOO KRS, 2022 FROKRE, 2023 FHRORE.
[2] T. Fukuda et al., J. Appl. Phys. 132, 245102 (2022).

[3] Dhruba B. Khadka ez al., Nat. Commun. 15, 882 (2024).

*Tatsuo Fukuda', Yukimasa Fukada', Kenji Yoshii', Takahisa Shobu', Aki Tominaga', Masaaki Kobata', Jun’ichi Ieda', Yasuhiro Shirai?,
Masatoshi Yanagida?, Kenjiro Miyano?, Daiju Matsumura' and Tsuyoshi Yaita'-

1JAEA, 2NIMS, QST
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[3B02-05] BFE—LFIAE2

ERAE ER(EKX)

10:45 ~ 11:00
[3B02]
RBERKBRAEFRICE T ZEEMD 5D b UF 7 LD FRAIEER L 1R5Y

*FRE EHE #BAES . REE (1. BFAOEE. 2. BILKX)

11:00 ~11:15
[3B03]
R TLZRB LR E — LS A > DEE L PIXE/PIGE/IBILD D&

*H#E BN PE WAL ARMK B (1. REEHK)

11:15~11:30
[3B04]
WAL YT LAOEAICEI 1ot 29 LRy REEA 7+ SV RORE

B R A MAL TEMKIE (1. EREBHK)

11:30 ~ 11:45

[3B0O5]
ELETEORAMOEILLTIIC & BRLRAY R LICET 3185
*EAR KT, BE AL HBIE BN E 2ET (1. EREBHAE)

11:45 ~ 11:55
BERAS 5 B

COHEXRFNER
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2025 FNDER

KiBERBERPEFRICE T 5EEMN 5D ) F LKEOFIREEE &5
Preliminary experiment and investigation of tritium release from structural materials
in high power spallation neutron sources
R RS, S, R OIERE?
VR R, 2 E LR

KR PE R TR C©d D J-PARC OHPETIRCIE, KX —% > MZ 3GeV, IMW D57 E— A
RS L, BAELIHPEF B — L& P EBREE MG LTV D, KERY —F Y b RZ ORI T
X, BFE—AABNC LY B UF T ANRRET L0, BERBETHEEEZITHOBICIZ, ) F U A
FrtE 2 R 2 L8R H . BILRFIC T, N FULARE LIEEM O LHRHEND N TV LD T
R 7225 %17 > 72,

*—"J— F : Tritium, Structural material, Neutron source, High power, J-PARC

1. #8
R B 1- IR fisx (J-PARC) ORZEMHEHYEFJR ClEL, 3GeV IMW (2024 4 6 A R¢lE, 0.95MW)
DG — L% KEBH —7 > MBI U, BRERGIT £ 0 RET 2 12 k7 SEBkiE o e L
TW5, EEMEEROTDITEFIT > TWDHKIBY —5 v MNEIZROZHOBRT, R ER) TH % b
VF I ANRKEPICHEEND ZENRMEE 2> TS, KEFTERALZ MY F LR, KEXY—47
v NRERBARFIZ KK & D £ ColfRIL, RIS EEIREmAEHE LW, 70,
KERE —7 >y NEZRUNTH, AT U VARG, TV =0 A5E&RRERN OO N F U NN
REIND, £ T, BURFAKREBRMEMFIEE S X —I2TC, ATV LARRT A =T AGEPD N

T L O E 'L D T2 O T2 TR 21T - 72,
2. Al

MT NI =L T A= 554 (A1050,A5083,A6061) . fligk, 27 > L 2 (SUS304, SUS316)
OFEBAEHEL, 90CT NI F U LT AR H&EE LTz, #E LI2ElBR A%, Mk CRmEEEFEL7ZD
B, FTEEOHMKIZIED -, B 2o kiK%
EMIICH 7Y L7 L SIS S Y F ] et

o SUS304
N7 R N N N —Z A== —e— SUS316

Zf%&«ﬁzﬁ://%v var v —ICCTHIEL s oSt :?.
3. f&R

LICHRHERO—H 2R g, figk LT VI =0 4
TN =T LAGENLMAKFIIBITT A N F U A
%, 15 HERE T+ 5 (2&8KEHT5) 7575, 5000 4 /.4—8—4?‘8:—/—:3_——3
AT LR, IR L 225703, 90 HizoC —
Lk LTt T2 Z Envbhotz, MET —4 % Elapsed time, d/day
b EITHHEE DO EREILEZIT O,

20000

Released tritium, A/Bq

1 R E U F U Lo E

“Masahide Harada', Shiho Masuda', Masanori Hara?

1JAEA, *Toyama Univ.
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BEKZVTLENALEFEGE—LS AV DRBEL
PIXE/PIGE/IBIL %3 #T D& &t
Construction of a New Beamline Using TCU Tandem and Investigation of PIXE/PIGE/IBIL Analysis.
R BT LA N AR I
' HURURR R

SEEONNRERF AT OIS 2 572, PIXE/PIGE/IBIL M S FIRERFTT-72 E— LT A U R L, &FE
DORFEZIREIC LT, SO EMOITRE R ERE s O—ED—EE R LT,

*—7—F : PIXE, PIGE, IBIL, TCU-Tandem

1. B8] - BM 09, dEEz 0ot Bl ofeid, By, BERY. BRREL IO &%
D& RETW5D, KT, IBA (Ion Beam Analysis) VEZFIH U7-FEAEE - @B 2R o i, REFR OME
TLFRDORHRC, B FRE O IEMREREA 72 & CEEMESH L TWD, ZO X RFEEITIGZ D7D, B
HHRFZH D 1.IMV XL hr - & o7 MNERE (TCU-Tandem) (IZHBWTHTZRE— LT A A MEE L,
PIXE (Particle Induced X-ray Emission) . PIGE (Particle Induced Gamma-ray Emission) , 33 JX TV IBIL (Ion Beam
Induced Luminescence) AT FIEDIGET 1T > 70, AR TIE, Ko FIEORMEZIFEICT 57280, EHER
Bt o @M 2 %0 L, PIXE & PIGE |2 X 2 £ e R ORIRE TSN A, IBIL (T & 230 O w0t Rr ko
FHliA HAYE L, 200 =— XITHIS TE 20 FEOML 2 Bff L TV 2,

2-2. BBRITE 1 iE, BicBE LEARMOSH F v o R ER LT b

Do Fx U SNICIE, B—Ama L UCREHEY Z1EmE L, 90°
DALEIC Ge Hittids (EDX ), 2257 OfLEIC X #iMkH#s (XR-100CR) .
270° OALEIZHEN L > R &3 Uiz, PIXE,PIGE /#1360 Tk, A HERUE
& U TR HERE R HEREE TLk-10(pellet M2 OF powder) &5 FH L, FEBAME & 58
AIFfI % e U 7=, IBIL 2347 Clid. EuFs, EuCls, (CH3COO)sEu (powder) & 12 YER,
BtE L, BHART MVOWUEZT- T, WESRMIE, Br=rL¥—%
2.0MeV, BE—AERZK 1.0nA IZERGE LT,

3. BR-EE & PIXE KOPIGE S FETEHE LN REE |
2 (27”7, PIXE Z0Hr Tt Si(K a),K(K o), Fe(Ka)DE—72 -
PR & A, PIGE 407 Tl PFPNa,Ti*Mg O v — 7 23t -
SHfz, IBIL 34T Cld 550-700 nm OFEFHIC B — 7 23l &

Jik-1_pellet
JLk-1_powder
~—BG

—==K (Ka)

—si (Ka)

()

= Fe (Ka)
a.u.

Ti(Ka)
Ba(La)?

B0 ORI 72 5 % WS 5 = L 73T -, PIXE, PIGE, | | | ¥ NN MMM ‘ |

KOV IBIL S9HF I 35U T b L= MRS S, heatpp . e T Tl
e e e B 2. & 4 TR B B AR

DOHIZBNWT—ED—HEZ/RL, ZHUZEI VW ARKE—ALT A (a)PIXE (b)PIGE

TOGHBEELEOSH D Z LB SN, A&, BREERERCE T PR 2 5 L2k TIcB T 0%
ERAY 2 T FHEORGT Z D TV E 720,

SE

[1T A. Ando, et. al, Bulletin of the Geological Survey of Japan, vol. 41 (1), p. 27-48, 1990.

*Kensuke Umegaki!, Naoto Hagura! and Jun Kawarabayashi'

Tokyo City Univ.
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HHKE VT LANDBEAICAT ROV LRNY R BE A F VROBE
Investigation of Cesium Sputtering Type Negative lon Source for introduction into TCU-Tandem
HEE R, PIE M, ATEAR IR
RO TR

HHiRy o7 LTI, B — LBERR, A HEOLEREZ IS L, BEFO PIG A A ety 7 AR
Ry BRI A PRICEEHZ D, b L EIAT -0 0#HEEED T\ D, RIFFETIX, A 4 v RiElx
ROBRFENRT A= DO —LBE~OFEEZMHERTH L L bic, BEFROMRFNEZIT o7,

X—D—F: ZUT7 N, BT LR Ny ZHIA A F PR SNICS, A A R

1. B8 HUE. BT RSB AMFFE Tt 1MV XL by - X o5 Mg @EHiky T L) &
HEHL WD, 20X T LNEZRIE, MAS1700 & W HRITA A JRICT V7 7 b e A& 27~ RBS
Mg Th o7, WHRICBRLEBICT V7 7 b 2AOFEBEELBE L-AK& L, Y12 PIG a1 4
RAE IR « ANBERFSEE & OFEIFFE L LCAih BIF A Z LI LiZ[1], #TTRZ 7 A0S0 0F H A
IR TR X Bt (PIXE) EIC X 290 Liciew, B —AFE T nA THOTH Y, B FL
AT AMEICIIEN S PIG BUGA A A U JRA B Lz, 2018 FFiICE— 2R H A2 A L CUIFE, Ko @mune
—LBEAEBRTEDLLEE LV E WO EERHDL LS RoTc, £Z T, iR L VFEVZ T T A
A8y AL F P (SNICS) HEATH X, AZ U R7r—rToONS BT &2 LT,

2. H# SNICS B CToO v — 23 Bk A Fha L, HisT — X OBfS %17 o712, &/37 A—Z RN — LERICE
Z BB AEHRA Lz, £72. SNICS ##iliKZ v F MIEATHICHZY . BLEFHE 2B Lz,

3. E—LRRBRRUBRERN X | TR Xy omEMazttbwWE T —205 &M LRBREIT 7,
BV — REKRBFZ L LTRIVICETRETE—LEREZIE L L 2 A, 10pA BREDOEREL BT
X7, A%, BRMoOE -8 S HLICEB T 2 REER EZMHFT L TWEHBETH L, £z, X2 12
K& 2T DOIBLE RS, MAS1700 1 X2 /37 72 RBS B & U CRlkat S 72 A EREA T 900117
SELMH Lo TND, 5%, KEUANDA T HBRZ D LI L TN Z & ZHEFIZ SNICS Z7E 17
L8%6. BAOANREMAZZOEEMA L, PIG A1 A PRI A T SNICS 2R ET 50>, LV EOAS
A TINREIZEANTE D AHEA LT HNENEME Lz, %FZ2BINT 5 & PIGA & SNICS Z#0fH L
TR FIREL 72D T LD ZORIRE AN D ATREM A B O TRt 21T 72,

L v XBEENMERR IONIZER #£1 P—LrHEBRARTA—H
# | 1BHE
1| B HLERE kV] “15
2| Hv—FEEIKV] 7
3| L ABEEKV] 9.5
4 | LINEE % [A] 30

HHELINE ) 5 | IONIZERE % [A 22

B 1 SNICS ik R 6| - rmi LAl 10.4 " -
2 #WHKZ T LDIE

SEXH
[1] /hNEEZ M BARRTF7PE 12015 FEOFEE] M09

*Takeshi Tokita', Naoto Hagura' and Jun Kawarabayashi'

Tokyo City Univ.
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FLEARROEEYODEIHELRICKEIHBAERARY MVICET HRE
Study on luminescence spectra of mixtures of rare earth elements by changing their molar ratios
RRIRY, PE MY, MEE By, E FE!
VRO AR R

BRI TABE Rt (IBIL) 1%, A A E— AN LV AT D5 eV DK TH D, IBIL A7 hLE
152 & THIENSEYONFERREOENEZRHAIETH D, AIFETIE, 2 BEO R {LFHEOA -
HoLH LA DTN E BN SETIREM ORAAT MV EZRIE LT,

X—D—F: Zo 7 ang, IBIL o4, fiEkLFaiiEsot, A bEcHk

1. 8 AT Dk OB I E 2RI EATT H 72010, WEEMPOMBLRRELZ A A B —AI2kY
T DM BITON TS, FIxIE, 207V — OB Y T ADRE - JEHEFBNZ OV C kL 1 fhiEd
X #53t (PIXE) 2 AW TTON TV D[], 72, skt v #5306 (PIGE) T & v BG
ERMM Lo 20T 5 2 & COMRE IR ZILET 2R A bITOh TS, ZNHDOFETIE, LER
FEORENFRETH L0, 1% « LEEE 2T 57-DI121E, ZORXRROLFEICHLER T H24ENH
%, kTR (IBIL) B AR ONE & 525 2 & TIAHOREAREOERAE TG T2 2 &
WARETH D, THETIZH IBIL IEIC L D HIESRIEOMB 24T > TE12[2], AWFZETIE, #7222 MEHOA
THICRMEYERRDENVHTIRAG LIZW AR L IBIL A2 2B L, Bata T o7,

2. BBRAE EBRICITHGFIBTTR BRI O 1IMV XL ha v - 2 o7 Mg @iy o7 L)
RV, TR L F—% 2MeV & L, HnA 71 b B —L %2R EHI RS U THRAET 55 100nm DFE
HART PVEREG LTz, 53625121 Solid Lambda CCD UV- -
NIR (Carl Zeiss, Wavelength accuracy: 0.3 nm, Wavelength pixel
pitch: 0.8 nm / pixel, FWHM: 3 nm)Z H\ 7=, 345t Gealihic
FRAEMPBELLT N 2—m BT LA0LAEWE LT, EuFs,
(CH3COO);Eu, EuCls ® 3 flf %8 E LT,

3. BRRUBE X1 I22nZhOLEWEIRD IBIL A3
7 MVEIRT, 550~750 nm O EIRICERTH L, ZhE
OB L > THRRD E— 7 BHgGETE 7=, RFDOVH]
X 34D Bu OFEERITHIST D EZRL TR, OHI
FENLN DRI OGN E e — 27 2R LT D,
ENLEELSETRA LEHACINALDOE—2ZI2ED v ,

L RBMBEC DD ERFI Lz, 5%, SESERLAW S0 S0 90 610 630 0 60 60 70 730 750
EAHG L LCRIER R EBATRS = & TEET — ¥ 0% Hvenet o
A>T HETH D, ¥ 1 IBIL A2 kv

SE X

[1] R.Kamata, et al., Construction and evaluation of a system for in-air PIXE analysis for the determination of Cs in trace amounts

(a)EuF;

Intensity [arb.unit]

(c)EuCly

in mortar, International Journal of PIXE (in print).

[21 EAREREIED, FIERCFHAEROCONT ORERMFOEBRT. BART IS 2023 FKOFES, 1113

* Yuta Katagiri', Naoto Hagura', Kensuke Umegaki' and Yuheng Wang!

! Tokyo City Univ.

2025% BRRFHE¥S - 3B05 -



tyray 20255 FDFR

—fkyar | I BERTF MRS - E—-LNFESLVCEFMA 2032 E—LMA - E—LFHA - &—
Ty bk

B8 2025438 14H(2) 14:45 ~ 15:55 I B2 (Zoom)L — L1.2)

[3B06-09] BFE —LFIMAE3

ERHAE HARREBHAK)

14:45 ~ 15:00

[3B06]

REREUVI VI ST 4 —ICAITTEBRAIZEBYEZLL DX FOBEHREFECZDHAT >
R—T A DRICEZZZE

*BAR BT, BB Mtk 58 2501 BTH B¥2 4 BE2 Bilal Naqvid. Danilo De Simone3
(1. BRAREM. 2. BFESHIZ. 3. imec)

15:00 ~ 15:15

[3B0O7]

TEREEEHTRNEEZBIETHMEFUEA XDV JEERK

*HE ERA. B B B8 /s A% AH' (1. A 2. Rk, 3. =)

15:15~15:30

[3B08]

UVSORICE T BF-LCSH > VHRIC & B R FEELLSHAICEE 9 238
A B, 2 B, A1 ERE2, 58RI @1TA ENATR AL BIIEA2(1. BA. 2. 8. 3. &
B)

15:30 ~ 15:45

[3B09]

SIXRILF—XEE BV IIEREREDOBELIREICE T 32 FEDRKRE
R BT BRI F-. T HREE. KR EX (1. 'X)

15:45 ~ 15:55

FERFH R
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REKEUV ) VT 5T 4 —ICAITE-ABAXEFEBELEL DR FOBSGHRIEE
EXEDNI VBT A URRICEZSEER
Organotin based polarity change resist used for EUV lithography:
Radiation chemistry and the Effect of counter anions
A B, SR e, dE L, BTH 2, AR &2 2 Bilal Naqvi®, Danilo De Simone?
VIR R EERT, 2 PR R T2E, Jimec

HEEMRPESE TIT EUV ORABARENTIAE D | ZOMHERTIIFREO EOREN T4 Al T2 <72
DT, Bl RREHESHIESW LU R 3B L 70 D, Fox i, BUV L WINBrmfE D E WA A X%
BAELIEL YR MORREMEEDIB Y, SEITEO#ELRET D,
F—D—F: WS Vv 7T 7+ —(BUVL), BSHMET, BT, GHA X, by 2 —7 =4

1. ¥E

EUVL (ZBW\WT, ARXZ &G0 N EHIMMM TIZE ThH D L EnTnD, L, BfToL YA
FDRIZHUZA R E IR D 72T TIEBIGR BN EEL S I, TR KMBIZ D72 5, Z DT O FR IS & PR L |
PEREMN T LEDRWMEIRE N EE Th 5, RIFFETIE, AR X L mEZbRI @R AR Z AT 5 Z0R
BT LY A M(Fig.) & & QST EL O TG AL 7 I AR & AT 21T - 72, MZ T, 125keV &
BTN & D SR DIRR 24TV, USRS 7 v B —T =3 v (i) & " F — v DBMROFRE 2 RA 7=,

Ste

2. RE&

LA SO SHIHERRILE T8 UL R T DA U 3 A (B iR E) m o
A% Lo, ERRAIARHT ISV T IR T 9Co Ao~ T VA Y & AR AT ©
LIRS DR & @ s ik ik 7 m~ ~ 77 7 4 —(HPLOWZ Tl L7z, R @Sn‘@
WZOWTIE 50 keV BT AV ¥ AT TRERIAL kA A L& 85T (TOF-
SIMS)%& flW 7=, 72, EBED U V77 7 ¢ —PEREFHME & L T 125 keV B FHR
B, BUREE T T AKSIRE T~ 1 7 28T v A(QCM) & =, Iz T, M,=3354 M,=2782
W O % 0/2 HRIC X B B I TR L 7=, Fig.1. Chemical structure of

Copolymer resists.
3. BREER

FROFTFVVRERIZLY, VIR NOF=y FOUCHEBOTEMNSI ST o7, A TR
RRIZLV YA RDI T A —7’:2“/0)@’@@&)01&55‘? WBELZEMEE LRV EWIFERPERQTE LN,
—HT,EFHREZIICDE L V7T 7 0 —MREFHMl CITAER DI U v 2 —T =4 e RE KT L
SR TH LYY FAMBEERN SEIRICR b EEE L2 B2 1S am ON—T By FIEOT A 7 KA
R—=Z2ADER A MR TE Tz, THUXIREFIZ X - TE L 28O PR 7-E— A > N OKR/INTHULREOEFER) 721
HMEOHRD ENT SUTEWVRELTNDINH EBZ L, KRV A MZBWTIEh v o —T7 =F

Dy FAEIE L EBE/R/NT A—Z TR0 GDH Z EBRRB ST,

S XHR[1]S. Enomoto et al., Jpn. J. Appl. Phys. 58, 1,016504 (2019) [2] S. Enomoto et al., Jpn. J. Appl. Phys. 58, 5, 056504 (2019)
[3] Y. Takata et al., Jpn. J. Appl. Phys. 62,7, 076502 (2023) [4] B.A. Naqvi et al., Chem. Mater: 36,3, 1459-1471 (2024)
*Kohei Hashimoto!, Yusa Muroya', Takahiro Kozawa!, Kohei Machida? Satoshi Enomoto? Bilal Naqvi®, Danilo De Simone®

ISANKEN, Osaka Univ., ’Toyo Gosei Co., *Interuniversity Microelectronics Centre (imec).
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ERBBEMENSEILLZ BT PEFAMES A —D U TEERSR
Development of neutron phase imaging instrument to advance metal additive manufacturing technology
“HEPIEAR !, BAFEEL 2 ARG 3, R !

VRGER S 2 AR P B IEAT

JEFERE S I O S EREER O@EMERE 2R IS B D 7= 01, FEMEE TEY A X(em A —#—) 1OiEH
MEBMUTOY A X (pm A—F—) TR 2 ERINTHE TR TV FALA A —2 > VBl H
HLTWD, ZOBUREWMET D,

F—0—F: EREBER. FHFMEA A -0 T . IEREL

G E L0 —fERE L, SkReb. 2ok, U — FZ A S ATRE RO b 05 < 0 H R EL
Mio—o2L LTHIHF SN TV A ERBEEEFEMNI. L—V—EFE—2%THtum 1 XO&EN %
WL CHET 700, RERNCHGMIZRZERIAD S, il 225

(porosity) (X58E DAL T, ERMOMEIZERT 5, Lo LIA—
FEFECR—8UYE T A —2 —ZH\WTH, EEMPHFH LN &
WS D, ZBRFOTMIL, 7% AT AEHI L 55 EFE,
X #t CT. AT A AW OBMEEBIEENH 505, TUEEBILR 30K
HENETFMH20 M BEEZRET S 2 LT LV, X#CT
I RIEMEER E T AT, MEOREWERBOYA, BT/ ¥—
FIRZ AW T HBHARERES T om BEICE EF 5, PHETITE
WEFTETZ OWEICH L TRWERZ b o7ed . @RMELO
PV BB BV CERSL S 1o & 5T D, — RGN A A —
DT (TVFTTT =) R BN K ORI, SF D
SREEIRCRE 2 BN 5 28 BUBREE RE I TP PR OALFR b [FIRFIC 28
LLTWD, ZOMMEEREZ FHEICL > T L, #E= 7 ( - 4 /.
A b & LTHBIET D FENIAA A= TIETH D, NiHA A Fig.1 Photograph of Talbot-Lau
TYYTIRE AT T AR SHETHES Y P T A P OWEELT interferometer installed to CN-3
D728, BRZRBURHIIE S 22V s I8 OWINA A —2 7 of KURNS [1].

AT /MMABELICE 23 T A PORBERNL, KT 4 —0

&9 IO 2 & A A mIR L IS WIS D 2 E B ATRE T d D, A ITHPEF A A= T FIEE LT,
3 MDA B AR S D Talbot-Lau T#55F % VT, KUR OFFPET B — A% VT lem® S5 OE #E
B O ZERREIM ST L% A T AJEE O E{T > T A (Fig.l), £72 JRR-3 @ C3-1-2 R— h Iz FPET
Talbot-Lau F#GEHBRE D TRV | 2 BOFEFAFA A —T 0 VBT, @ REEE RN OmEMICT
G422 x2AELTWD, HHIE. BEOBETHREOEREZHET 5,

BEXH

[17Y. Seki et al., “Neutron phase imaging by a Talbot-Lau interferometer at Kyoto University Reactor”, Rev. Sci. Instrum. 94, 103701

(2023).

*Masahiro Hino', Yoshichika Seki?, Takuya Hosobata®, Daisuke Kono'!

Kyoto university, “Tohoku university,’RIKEN
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F-LCS E—L %ML = NRF I8 0 & &5
Quantitative Evaluation of NRF Yield by Using F-LCS beam in UVSOR
A g, ORI A, & iR, R &N ERE 1T % Mohamed Omer?
VRUR, 2 BebE, P R A

UVSOR @ BLIU IZBW T, HEDFRNAKA A —T 0 7 R OZ OE&MEICET 20585, MEOE— AT
TRLFX—IEZHLR L7z F-LCS H o~ —2a% HNTiToTW\5, 27pb J Y 2%pb D FEIMEAAIZ LT
UVSOR @ BLIU B — AT A " C{T5 TV % NRF INEDER&FMICET 2 2 E CORREMET 5,
Keywords : Laser Compton Scattering Gamma-ray Beam, UVSOR, NRF
1. ®E

oz IR AOEEGEL(NRF) & UVSOR @ BLIU b D L—H—a 7 k> (LCS) Hr~#pa AT,
[FAARS AT D CT A A=Y % Ef57 5 FiE (NRF-CT) ZBHZE L, 2°Pb @ 3 Kkt NRF-CT A A — Y OHFIZ
R THIO THI LT2[1], BUEEEOFAMEO R & E&F M4 B L. EFe—2szMFELT Y=
L— ARG LV ER S E 5 Z & T, MEO Y A—F THZRAF—IEZILREIED L L HIZ, ZRLF
— A DZERURAEME A HE S § F-LCS W o v A RE L. £ O R/VF—ZE/M0A008, E O LCS v < #jiZ
HA_RT—Ek & WS FEA | NRF INEDEENEZAT O FCTHRIET 52 F % B L TEREZRIT TV 52

2. NRF =B [ E
_ S «‘ . z =\, NS 0 ~. LaBr,(CE)
F-LCS H v~ DA D=2, UVSOR @ BLIU O HFET v : 18 / ?1-
a2 L— A E K=02 TR L. 1.896um DIERED 7 7 A ~N—L— oy @ B\ derenn
FETeTE R i
F— ) 35W, CW WT, ERTX/ILF—554MeV @ F-LCS .
R G V%A ek ¢ 1 UVSOR TP 1 RITA A—T
Ho<fpaREIE-, K107 e LT, B 8m .
WA % ] DTN [IERES 7 EBRORER

D 206:207.208ppy Jo INKIRENZBLE L, F D Tl 206:207.208ph o 24 =
v RET 4y hRAX—HF oy hELTEE, 2060 NREF o~
a2 2HBOKRD Ge MHESIZTHIE LT, ZOT—4 %4 LICER

~ 208Pb-5512keV

Ratio [M] (G::f'_[’l) )

LCS 7 v < # K N LCS H o ~#i & o556 @ 2%Pb @ 5512 keV O
NRF V' — 727 ONEAZWINY T AfLEICH LT ey LD %
21T, ZOMREHEZ, 2V A—F% 2 BEZ. Ge Mg
B — LI LT 1357 O CHEE T D Z & T NRF EBROA
Y7 7T Uy REWD L, BIEREDN L2135 FERETT> T D,
3. ¥

F-LCS # o ~#t & LCS v~ & AW T[RRI 0O E B 725w 217 9 72912, UVSOR @ BLIU 128
W, KRR LN, @i 206:207.208ph IR Yo 7' L % FV - NRF £ A 17> T 5, BIfEE TORER 2%Pb
? 5512keV O NRF =27 (Z%f LT LCS ¥ DHE, 56 +5% L W IO RERE[/FLZ OO, K2 1R T L9
ICEBR TR O NRFINEDITH D& A, PEDOHFEL Y KE W, RETIIEREREZYGEL TITo72
T HOERGER OO THREZT O,

SE
[1] K. Ali et al., Appl. Sci. 2021, 11, 3415. [2] H. Ohgaki et al., 2024 AESJ Annual Meeting

‘[.V(J‘tl::ll‘iunj‘[mm]‘ ’

X2 2%Pp > NRF L L (5512
keV) & W7z 1 IRotA A— (R
o F-LCS Hr~#, Bt LCS

* Kai Nishimoto', Hideaki Ohgaki', Heishun Zen', Takehito Hayakawa?, Toshiyuki Shizuma?, Mohamed Omer?

Kyoto Univ., 2QST, *JAEA
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BIRLF—XBEAVFREREOREREICET 5FEDORE

Study on Scattering Removal Methods for Nondestructive Testing Using High-Energy X-rays

T T

FBRIpEHEA 7 T T HE RN T —X BE AW IEEERA I
R RE LA v 7 T AR

IEEL X BRE D BRS ZEBEE LUy,

% R

m ek, BEul FH—!

UHORUR R

ARWFZE T,

BOTIE, WIRRREHE 2155 72012

AL Tk

DLz BIE LTV, KT, [BEHDOH D a7 U — MEEWIZIE ] ] 6E 72 BEAF O HELER Z et o

TR L
F——

TERIZOWTHET D,
XHr, A, HELAIE,

1. 5

4 AL B

X M WA T, RIGRDIC L BAET DBEMROBRENEERFTEE 2> Tnd, X RaeHn

TR IR I IR 7 B
Wo, Ll
WL TEYL DOWEDFET D20

BWTELFAENTEY, & —3AEN ©OBEERT b < Sz LT
L BRBREAZIILDE LRI L7 ) — MEEW R E AR L LIRS
VEEBEZNSAZEA LT

BOWTIIAK L
THUEELDSBRE SR W ATREMED B 5,

AGETIE, BAOHDL a7 ) — MEEWICHE S %2 YT, BELBR EHIG O FH al5EME 2 et L 7=,

2. F&

AWFZETlE, U-netX & MEZN A EEDE
BAIH =2 —F )V Fy NT—7 ZFIF L,
BELHEZ1T - 77,

U-net 1%, &AIC v a— X —{CE A
HEANEDT 9 2 & CHGORE A L
2D HIZT a— X = THERIALZAT D
Z L TADEG EE U A XD ELTH
bOTHD, 2O BHIAHREITH LT
MEFHRPKDOITLE S Z EBMELE 72
572%, Unet Cl3KBE o a—4—0
Hh&ET a—F—|ZHESIRTHZ LT,
METE AR 2 D RPN TH 5,

input
image
tile

Cal s

‘;Eﬁg

output
segmentation
& 5 map

T’D’T = conv 3x3, ReLU
1 512 copy and crop
-1 u\{}c # max pool 2x2
S 4 # up-conv 2x2
:I’I:DV—|

= conv 1x1

1: U-Net O

AT T, MEFBRE CHIGETE D Unet OFFEERHL, Y2 a2l—ra il THELNZH

flagte XfEhae AL, 20 EEELEZ S 0 XfREG & 2 i § 5 Z LI2 k> T

ELAHIE 2 S0 L 7=,
SE XM

BEATO, M

[1] Sun M., et al., Phys Med Biol., 55, 6695-6720(2010), DOI: 10.1088/0031-9155/55/22/007.

[2] Olaf R., et al., LNCS, 9351, 234-241(2015), DOI: 10.1007/978-3-319-24574-4_28

*Yuhei Kamichika' , Zhenjun Li!

!Univ. of Tokyo,

2025% ARREFHES

, Akio Sugita', Shuichi Hasegawa'
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[3C01-03] &EFtv> a3y

B BN HZ(AEA)

9:30 ~ 9:45

[3C01]

SETFTOITY NRAKEBRBO-HDDEM-VOF S aL—> 3y
B ea BHRX (1. B

s 2121 A
R EE 5

9:45 ~ 10:00
[3C02]
Numerical simulations of debris bed formation based on CGDEM-CFD

*Boen LI, Toshiki Imatani’, Mikio SAKAI' (1. UTokyo)

10:00 ~ 10:15
[3C03]
Reduced-order Modeling of Heat Transfer in Gas-Solid Flows with Deep Learning

*Michael Castro?, Shuo Li', Kai-en Yang', Toshiki Imatani’, Mikio Sakai' (1. UTokyo)

10:15 ~ 10:30
BERAS 5 B
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VEFTIITY NRARBEDT-$H® DEM-VOF ¥2alL—Yay
DEM-VOF simulation for understanding severe accident phenomena
RORE A8 BE, B mR!

PHRORUR A

VET T VT NOBGEEOT-OIZ, EH., KB K OV OBMER A BAER & E O KB R O 5E
fEMNT AR D B D, ABFZE ik, Discrete Element Method (DEM) & Volume of Fluid (VOF) % 3ffk L 7= DEM-
VOF 512 DEM HIfMEET V2B A L FIEN, KBMRBESE MK I 2 b —ra VICAThHZ & %

R,
F—J—F: 777 7 b, ERE =M. DEM, VOF
1. FEih

VETT VT ME R RERICB T 2 MEES Ch D, YET T VT Yy NRGOBET L7129
DDV EDE LTEAT LAY U T ORI TWD, AT LY 7 E, RECHERE L7 [E &
B EFENECHAE LTZAKUICT K D R2 I SN DBIR TH D, L7 LR VT BRGZBET 57
Bz, [EH, SHEB I OEAMOMAERZHEHRLZHEY 2 21— a VOEARHFINA TS, 22
T, AWFZETIE, BT LAY U 7BRICERE AR I 2 b—2a VRS HTE L 2L amatd o2 &
ZHPE LT, DEM HAULET V%8 A L 7= DEM-VOF JE D% 4R &2 1T - 72,

2. BUERRMTFiE

ABFFETIE, BRI AR OMFNTIZIB T, DEM & VOF #4358 5% S8 7- DEM-VOF J5[11Z2 V%, #HE
B ODAEIF D 72 12 DEM HLEEE T v21% Hn D
3. BUERRAT

9mmx45mmx75mm D IR ARZ B0 T E AR % JEEHUIC Lk S B 7= gIIBLE 2 /ER L L R O Z LB (KD
HZERAEAL TRIaZ 54 S8 IRPICH T 5508 & B AR 7 O BAEH 285 L7z, 2 OFERIZHBWT,
DEM HIALE T N DS MG A 1T 9 72012, AU P F KL R% & HAUER TR &2 i Lz, AU 2
JARRIZE U B [EARRL - DB Z 200um, BRI 1O E % 2500kg/m3, K 1-%% 540,000 & L. #FHOE
% 1000 kg/m?, KEE A 1.0x102Pa s & L7z, HKiRE 2.0 & 3.0 IT&RE L,

AV DT NARRIZEBWN T, Bk 358 EFICE > TREE TER Lk, WHEFEERLE, 20k
A I ARRIZET D B D25 E) X DEM ML ET VA& W CIE#ET 2 Z & A T& 72, £72. DEM
HAULET VEEAT D Z LIC L) KRIBICEIRRH 28T 5 2 LN T&E 2, > T, DEM fiffifbET v %
A L7 DEM-VOF v 2 L—ya 2k h | BEREKZMROAY ST NMERE DRI CE D2 &0
RENT,

4. $5R

AWfgea@ LT, Y ET T 7 YT v NEGHEEO 7292 DEM LT T VA A L7 DEM-VOF 054

WMTHDH I EDPIRENT,

B33

AHFFEIT ISPS BHifF (24K22289) DHIE %6 D TH D,

BEIR
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Numerical simulations of debris bed formation based on CGDEM-CFD
*Boen LI, Toshiki IMATANI, Mikio SAKAI
Department of Nuclear Engineering & Management, The University of Tokyo
The debris bed formation in the coolant has a considerable impact on the thermal convection in the Core Disruptive
Accidents (CDA). To replicate this multiphase system, CGDEM-CFD with refined grid model is utilized. The study
demonstrates the advantages of the model in the simulation of debris bed formation, and exhibits the feasibility of the
numerical model for further investigation of the material relocation in CDA.
Keywords: Debris bed formation, Coarse-grained model, Refined grid model, DEM-CFD
1. Introduction
Assessment of the debris bed formation (DBF) is important in Core Disruptive Accident (CDA). DBF
significantly impacts the thermal convection between coolant and released fuel [1]. In the previous studies, the
hypothetical bed shape was chosen arbitrarily as an assumption in the analysis [2]. Efficient and accurate numerical
models are required to provide a detailed understanding of the DBF. Currently, the application of DEM-CFD on the
material relocation during CDA mainly focuses on debris bed geometry, while the need for extensive computational power
limits the application of the model for realistic industry analysis. In the present study, DEM-CFD is employed to simulate
the DBF in the gas-fluid-solid multiphase system. To perform the DEM-CFD simulation for the DBF efficiently and
accurately, the coarse-grained model (CGM) and refined grid model (RGM) are employed [3]. Through this study, the
effectiveness of CG-DEM-CFD with RGM in the analysis of debris bed formation is studied.
2. Numerical model
To study the air-fluid-solid multiphase system, DEM and CFD are coupled with an implicit algorithm (FELMI)
code in the numerical simulations[4]. SDF based and IBM based boundary methods were employed in the DEM and CFD
modules respectively. To improve the efficiency of the simulations, CGM is applied in the numerical model as CGDEM-
CFD model, which regards a particle group as a coarse-grained particle, and reduces the discrete elements to accelerate
the computation. It’s assumed that the translation velocity, rotation velocity and the displacement of the coarse grain
particles are the average values of the corresponding original particle groups. Besides, when two coarse-grained particles
collide with each other, the k2 pairs of original particles collide with each other simultaneously. To increase the
flexibility and accuracy of the model, the RGM is applied. Two grids are employed to satisfy the requirements of small
grid size in CFD simulation and large size ratio between the grid and particles.
3. Result and discussion
Particles with initial velocity were injected from the top of a cylinder container. The particle movement and the
flow field under different conditions were compared. Based on the CGM, the computation time was sufficiently reduced,
and besides the particle location of the original system was reasonably reproduced. Further, the effectiveness of RGM
was studied as well. When the RGM is not employed and the CFD grid was fine to simulate the flow field, the particle
distribution was slightly different from the original case.
4. Conclusions
In the present study, the CGM was shown to reduce the computation time dramatically, and the RGM was
illustrated to keep the simulation stable and accurate. The feasibility of CGDEM-CFD with RGM in simulating multiphase
system was proved, and thus the model could be used in the further analysis of DBF during CDA.
Acknowledgement
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Reduced-order Modeling of Heat Transfer in Gas—Solid Flows with Deep Learning
*Michael Castro', Shuo Li', Kai-en Yang!, Toshiki Imatani', and Mikio Sakai'

"Department of Nuclear Engineering and Management, The University of Tokyo, Tokyo, Japan

Reduced-order modeling is a promising technique for constructing digital twins of industrial processes. In this work, we
proposed a reduced-order model (ROM) for gas—solid flows with heat transfer in a fluidized bed. In this model, a Lanczos-
based proper orthogonal decomposition (LPOD) was combined with deep learning approach such as a long-short term
memory (LSTM) neural network. The proposed ROM exhibited reasonable simulation accuracy and significantly reduced
computation time compared to full-order models (FM).

Keywords: discrete element method (DEM); computational fluid dynamics (CFD); heat transfer; machine learning;

proper orthogonal decomposition (POD); long-short term memory (LSTM)

1. Introduction

The recent industrial revolution, or “Industry 4.0”, has motivated the digitization of industrial processes. This
involves creating “digital twins” to physical equipment, which can generate real-time predictions about the equipment.
The ROM technique is a promising tool for integration into digital twins due to their accuracy and calculation efficiency.
In this study, we develop a novel ROM for a fluidized bed, which is a common particle-fluid system with heat transfer.
2. Methodology

An FM of the fluidized bed is formulated. Particle-fluid flows are modeled using the well-established CFD-
DEM technique, while heat transfer between the two phases is simulated via a two fluid model with local interphase heat
transfer coefficients for each fluid cell. Numerical snapshots generated from the FM are decomposed into modes and
coefficients via the LPOD. To reduce computational complexity, only the modes necessary to capture the essential physics
are considered through energy truncation. The coefficients associated with the selected modes are then approximated
using recursive LSTM neural networks.
3. Results

The particle and fluid temperatures predicted by the ROMs are compared against the FMs in conditions (i.e.,
time intervals, inlet velocities) outside those used to train the ROMs. Inlet velocities were chosen so that the fluidized bed
is in the bubbling regime. The results demonstrated that, compared with the FM simulation, the ROMs could reproduce
the temperature distribution of the fluidized bed and accelerate the simulation speed by several orders of magnitude.
4. Conclusions

In this study, a novel ROM was developed for gas-solid flow with heat transfer. The adequacy of the ROM was
demonstrated through numerous comparative studies in a fluidized bed between the ROM and FM. The proposed model

has the potential to be integrated into digital twins for other systems involving particle-solid flows with heat transfer.
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Difference in the diffusion behavior of cesium and sodium ions in the interlayer space of montmorillonite
using classical molecular dynamics simulations
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Simulating Nuclear Quantum Effects in water Isotopologues using Path Integral Molecular
Dynamics and Related Methods
*Bo Thomsen', Motoyuki Shiga'

'Center for Computational Science & e-Systems, Japan Atomic Energy Agency

Nuclear quantum effects (NQEs) are essential in modelling the differences between water isotopologues, i.e. H20, D20,
T20, HDO and HTO. In this talk, we will discuss our contributions to method development and applications to water,
with the most recent being the self-learning path integral hybrid Monte Carlo with mixed ab initio and machine learned
potentials (SL-PIHMC-MIX) method.

Keywords: Nuclear Quantum Effects, Water Isotopologues, Path Integral Molecular Dynamics, Machine Learning

1. Introduction

NQEs in water primarily cause delocalization of hydrogen nuclei, and this delocalization decreases with
increasing isotope mass. In classical molecular dynamics simulations, NQEs are absent, resulting in no differences among
water isotopologues in equilibrium properties, e.g. reaction rates and local structure. To capture these effects, methods
based on the Feynman path formulation of quantum mechanics, e.g. path integral molecular dynamics, are required. We
have implemented these approaches in our locally developed PIMD software [1], which interfaces with modern electronic
structure programs and machine-learned potentials to evaluate both equilibrium and dynamical properties in gas and bulk-
phase systems. Most recently, we introduced SL-PIHMC-MIX [2], delivering an order-of-magnitude speedup in
evaluating equilibrium properties.
2. Results

Our work on quantum nuclear effects in water include calculations of the water autoionization product (pKw)
[3], the structure of sub- and supercritical water [4], and mixed isotopologues such as HDO and HTO at room temperature
[5]. In all cases, these effects are found to be essential for describing hydrogen bonding between neighboring water
molecules, even at high temperatures. We observe weaker hydrogen bonds, a less structured liquid, and hence larger pKvw’s
when NQEs are included. These results [3—5] were obtained using ab initio PIMD, which is too computationally expensive
for comparing different DFT functionals. In our latest study [2] and ongoing work, we compare several functionals to
determine the most accurate description of liquid water across the temperature-pressure phase diagram.
3. Conclusion

Many challenges remain in accurately studying water isotopologues. The advent of machine-learned potentials
enables a focus on optimizing time-propagation algorithms and adapting our software to modern hardware, including
GPU acceleration. With continued improvements, we aim to simulate larger systems over longer timescales, leading to a

more complete understanding of water isotopologue dynamics.
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CFD ¥ a1 L—¥ 3 VHl#ED =8 D5ER VR in-situ FI{R1{E
Remote VR in-situ Visualization for steering CFD simulations
IR R, IR IS, REA RBE T, R A
VE SZAFFEBE 3 ik N B R R - ) BF 58 BA E AR

KBS X =2 b —3 3 &R -CH M IS 92 728, VR ZEH T In-situ HlEHIAEHR I T
W5, AMFFETIE, VRIZE D In-situ AIHAEAS FTREZRKL A~ — 2 D AT AL EAT PBVR % In-situ il 15 1295
L, A—X—arba—¥ EOWKRT I 2 b—2 3 VICEMA L TENMEZRGE LT,
F—J—F: afifk, VR, Insitu, A7 7V
1. &R

In-situ HAEITIE, I 2 b—a v EFEREC (In-sitw) AIEAE LT, 2—9F2@IE L, FHREGOERICT
A4 — KR 735, LHLEEFOREET 7Y 258 LT In-situ HE 28542 2 L1, KT — % ol
ERAMHULAIR D 2 X "3R bRy 7 LRV INEECTH D, ABFIECIERHE T — % & rI b R 2T
% 2 L TxEEI 72 AL AS FTHE R IS-PBVR % In-situ I (CHEIES 2 THE &2 BI%E Lz,
2. BIFAR—RD In-situ FIEEHT

IS-PBVR[1][2]i%, &%/ — R CRIFULARI 24T 5 ThirAk 7 n 7o A), ar/ A > /) — RTHfEb
R & AT A =2 2% 535 T@E7 s 74, 2L C=2—% PC L THH(LA Ul 24232

Mn-situ 7 74 7> b)) CTHERK S LD, BIET' R 7 7 208 Inssitu 7 74 7 2 DL DOZENEEZA M L—Y
FZ7 7 ANVHII LR ERT R 7T DINA L=V EMIINC T = v 7§75 2 & CHFHLEEAZ EBLT 5,
F72. VR 7477V OpenXR # W= FEEIZ LIV ILH~Yy R~ 7 T 4 A7 LA (HMD) 2L % VR 7]
BUEAFTRE CTdo 5, AMFIE TIL IS-PBVR D5l FEALPREEME 2 JL3E LU T In-situ il &2 EEBLT 5, F 7o K% IR
T 57200 3 WO AL (BEriAk) 7213 TR < ERNRMEZ IR T 2 72D O T G EE 2 80
T %, In-situ HlfHE L OERAGUEDOTZ0DIZ, In-situ 7 T A T > b B EHRSMCBIALT, BUHIEZHEE L.,
Bif-Epl 7 77 A~EET 5, BT v 7T MIAIGUBALEE &[RRI T — & ZHU45 L, In-situ 7
TAT hEET D, R LICHEA TS, FHEEESCBN A/ EEZIRET 27200 ULIX 2 RTT 4+ A7 L
ATIZB¥ET D, E L
T VR ZEf#]CIZ HMD @
N=F X VT AT Ky
T OMRe LI LT Ul
#FmL, VR v hn
— 7 —CEZHRET D, —
3. RERL TR

HMD & L T Meta
Quest3 ZFIfH L. BA¥E L7=HiliZ JAEA d A3z SGIS600 DI IAFEICHH L=, = LT, VR ZZ/T
In-situ AITRAKIZ K DHRERSIT = A — g o LSRR ST A — 2 OEENAIRE/R 2 & s Lo, il
TIE, KHBEDLAENT = — K CityLBM % FlIH L 7= In-situ il O T € &N T 5,
B

[1] Takuma Kawamura, and Yasuhiro Idomura. Journal of Visualization, 2023.
[2] Takuma Kawamura, Naohisa Sakamoto, et. al.. Journal of Advanced Simulation in Science and Engineering, 2023
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*Kazuya Shimomura !, Takuma Kawamura', Yasuhiro Idomura and Tsukasa Ozaki'
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DEM-CFD EDERETIVOREMEREMBHETTILOMRE
Validation of the heat transfer model in DEM—CFD method and development of the reduced—order model
A TR, A RE, EE B!
PRAEURS:

JRF- 7157 B B W TR RIC & 2 Bk (38D CERERFIET —~ Th D, JRT 738 Tl R 1S x5 &
RH1EDYIalb—a R BBEEGEOFMEARD SN TS, s, BEOHEFETIIHE=Z b
DARE R E 72D, £ 2T EBE DI N —F TR OEEBISR 25T 5 720 OFFRITT L2 BI% L,
Y MEMERE A S L 7.

F—D—F : BvziE, DEM-CFD, A1 7 —fEiL, EERE. Mt s v

1. #
P CIEmRA A4F, BEILRSE, S E7 727 o7 v MR L T LACRB W THIRIC X 2 Bg ks
e STV DL ZHUTHE, R 2 b— 3 U X ARG ORHE-CEE AR O LT 503, BEFET
ECIIEMERET VOB HE X N KR EOMBER L TWD., 22T, FEEDODINV—TTiX
PR LV HEERREIC L VB EROBRB G AT 23R PR L
2. BIEHE
2-1. R
AHFFETIE, FH DDV —FTHF L7z FELMI 2— K& H\ T, DEM-CFD iEIZ X BB R 2 L—
9V EFAT L. ARBFECxge e LifRR & L CRIRDEERN Sy ¥ 0 7 S EE g I RR 22K & A S
L, EARL T OWEENME T @R EEE L2, TR, RO/ TG [ o B RIEE SR L
OV AR TREE DO RE 28 b 23 2 SRR SR & — B L 7.
2-2. MWETIL
AR O GRS R 2 KK Tl LRI E T V25T 5 2 & TG OEERFANAEE L 2 5. AiFRET
ISR ESMICHOWTREAERZSHZITV, BAEEEAXZ MrvaRkol. 612, TORANY
MV ZILER E U, ORISR A VWD 2 & THEET VAR L. D nE— RZHWHZ LItk - T,
G L 7o MafE 7 /70 DEM-CFD i B GO NAFEREZE LS BB TEHZ L &R LT,
3. #E5R
ARFGETIXEE O 7 —T0B%E L7z FELMI = — K% W CREE N OREER G & fif L, Z D224
REAT-T2. SIS, FHEMERICES S EA BT 21T > THEME 7 LV Z2 45 L, DEM-CFD £ DT
FEREAFELS B TELZ AR
B
ATV FE N - BFRBE 7 T v 7y v 77 a7 A (Q-LEAP) JPMXS0118067246 D BhRY % 5%\ F
-bDTHD.
SE X
[1]R. Liet al., J. Nucl. Sci. Technol. 61, 285-306 (2024).

il

[2] J. Yang et al., Chem. Eng. Sci. 71, 126-137 (2012).

*Hiroki Imai', Toshiki Imatani' and Mikio Sakai'

! Univ. of Tokyo
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TNFIT—XT 14— FEZAVE=SARERIT~O PID FlH0EA
Application of PID control to bubble flow analysis using multi-phase field method
IR X, R a2 e B, UTE H!
B AR A ISR B S R S A
JEER R S 2 O [N ORIARE RIS W T, AUTESR SR < AN L > T s s, AR
BT DA EET D2 ENTE WD, FREMREONAEZ LT 272D N 2T 2 L8R &
%o & Z CHIEE TR FH SN TWS PID il 2 V5 Z LI K HREREOMNT 2 vHE & L7,
F—— F : KUK HARE. JEIEES. Multi-Phase Field %, PID il
1. #§ N
SIAFE OB EREZIHT 5 Z LN R R EHEFETHLYLVTF T = —X
7 4 —/b RIECARE MPF 15) D SEHERFERE & L C & N KT bi T 4 J25E L |
FEERFER L O D TV 5, EBRICHT HEA 40mm, £ X 3.17m OFEE
T OF EMEHTHEIRE T2 OIFIEERN TH 5720, ARFHE CILE IR &M
AW TEFRZRD L, AR EEZENT 2 LHEHEROAD & Ha R
By | AN B OFAMD RN 2D KA T2 DI O TRIRO & )
LTLEWERSHEZHITE 2, 22T, filflEm A< HWLR TS
PID il AR L7z £ AR OBIRIHIENIC LV | FEEREOWN 2 3L LT,
2. HERSARBITICHT 5 PID FlHOERA ‘
B 1DX SIS a AER S E L, EAEMETARICER L, & D=40mm
£ & FREC . SR NavierStokes LD FiA Fy = - Bz + Sf1ﬁﬁﬁﬁﬁﬁﬁ
(p-pae)g DX ITRKREERIC R 71 B CEAET AR & EIIINHEEDOH
) LR HTETER Lz, Colin ST X 5 KB L[3]D FRAIEIA&MN"D3” L
FERIZ, RA K2R 7.5%, KJaE 4.2mm, AFEFTHR 0.823m/s Z3%E L7, X1
DFEFEBI 6 U CHE AT 1-(256x256x384) 2 VM =, BHELODK 2T » 7 TEHI
U7 § & BARME jue & DL HIERE e=j-jurer, HAFREZ B LEFRL 05— ‘ &%“4
TeNDTDHEICT 4= MRy 7HlEZ T2 o7z, M2IRT LIS F2 B LEBREOBEZEL
MAIKIFE—EHEE RS, K0.5s TEFIREBE oofe, £/, KT OARA R c
S L S SR & HBe L TR, B BT S YT cameoy
3. #H e
ACHECI MPF i FI VT SORMARIT O VR E A L C PID BB BA LI, oo \
M4 N O FRASTATERIEICHE M L. Colin(2012) & 0 SEER#E 5L & Hoillk L 7= # . r R
TR RA RRA D DI, R
I - AWFTEO—ERIT TSPS BHFE (24K14973) F5 L OV L R A - LR
BFSEHLA (1h240071) X 0 S4B A TEV =, FHE O —{i% H A 7 ) BFJE B S o KT 3
Sk THPE SGIS600) ZAHM L7z, L THEE=T,
BEXE [1] HBEE%, BT AT LMY, % 8% 45, 2004,
[2] J.Lu and G.Tryggvason, J.Fluid Mech., Vol.732, pp.166-189, 2013. 09—
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[3] C.Colin et al., J Fluid Mech., Vol 711, pp.469-515, 2012. 3 EEREROKA FE (L)
*Kenta Sugihara', Yos Sitompul' , Yasuhiro Idomura' and Susumu Yamashita' EEWFESM(TF)
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Validation of a Two-Phase Lattice Boltzmann Method with Local Mesh Refinement for Gas
Entrainment Simulation in Fast Reactors
*Yos Sitompul', Kenta Sugihara', Seiya Watanabe?, and Yasuhiro Idomura'

!Japan Atomic Research Agency, *Kyushu University

This study addresses gas entrainment (GE) simulation in fast reactor using a two-phase Lattice Boltzmann Method (LBM)
with Local Mesh Refinement (LMR). The approach enhances simulation accuracy and reduces computational time. It
demonstrates LBM-LMR's potential for efficient and reliable analysis of complex flow phenomena in reactor systems.

Keywords: validation, two-phase LBM, local mesh refinement, gas entrainment, fast reactors

1. Introduction
Argon cover GE prevention is crucial for safe sodium-cooled fast reactor operation. At JAEA, we simulated a
benchmark GE experiment using a two-phase LBM, accurately predicting velocity profiles and GE depths with a uniform
grid [1]. To improve efficiency, LMR is being developed. This study focuses on validating, optimizing, and evaluating
the LBM-LMR approach.
2. Two-phase LBM-LMR Validation e
We implemented a two-phase LBM for gas-liquid interface simulation
and validated it with Moriya et al.'s experiment [2] (Fig. 1). It accurately reproduced
flow profiles and GE depths using a grid spacing Ax < 0.625 mm. Efficiency was
improved with multi-GPU and LMR algorithms using an octree-based data
structure and Morton curve domain decomposition [3]. A multi-time-step approach
and rescaling of distribution functions were employed to enhance accuracy and

efficiency. Using two-phase LBM-LMR with three refinement levels, we could

reduce computational cells by 50% and achieved a 1.5x speedup, solving the
problem in about 20 hours, and obtained good agreement of the vortex center e
location, velocity profiles, and GE depths with the uniform grid calculation. Fig. 1. LBM-LMR calculation of
Moriya et al.’s experiment.
3. Conclusion
We developed a two-phase LBM-LMR method for simulating gas entrainment in fast reactors. It achieves

accurate results and reduces computational costs.

Acknowledgements: We express our gratitude for the following support: Part of this research was supported by the
JHPCN Exploratory Project (EX24308). Part of the calculations were performed using the Japan Atomic Energy Agency's
supercomputer "HPE SGI8600."

References
[17Y. Sitompul, K. Sugihara, N. Onodera, and Y. Idomura, EP.J Web of Conferences, Vol. 302, 2024, pp. 05004
[2] S. Moriya, Denryoku Chuo Kenkyusho Hokoku, 1998.

[3] S. Watanabe, and T. Aoki. Computer Physics Communications, Vol. 264, 2021, pp. 107871.
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Development of a Two-Way Weak Coupling Code for Fluid-Structure Interaction Analysis
of the Beam Window in Accelerator-Driven Systems
*Muhammad Ilham' and Susumu Yamashita'
IJAEA

The two-way weak coupling code was developed between JUPITER for thermal-hydraulic and FrontISTR for structural

analysis to perform fluid-structural analysis of the accelerator-driven system beam windows.

Keywords: Computational fluid dynamics; Fluid-structure interaction; Accelerator-driven system; Beam window; Two-
way coupling; Numerical simulation
1. Introduction

In designing the ADS beam window (BW), the vibration and deformation of the BW due to the influence of
fluid flow around it needs to be investigated since it may lead to the degradation of the beam window's integrity. Therefore,
JAEA developed a platform to analyze fluid dynamics and structural mechanics in fluid-structure interaction (FSI)
phenomena. This platform utilizes the in-house code JUPITER [1] to analyze the thermal-hydraulic field, and the open-
source finite element code FrontISTR [2] to perform structural analysis. The results from the coupling of JUPITER and
FrontISTR, which examined the influence of thermal fluid around the BW, were presented in previous work [3]. The one-
way method was used, where fluid force was applied to the structure, but the deformation did not affect the fluid flow.
The results showed deformation of the BW, but it is not sufficient for a comprehensive analysis of the FSI phenomenon.
The two-way method exchanges information between fluid flow and structural deformation, making it better suited for
capturing the full complexity of FSI. Therefore, in this work, the two-way method is implemented. In the presentation,

the preliminary analysis of the BW deformation will be presented.

2. FSI method

The JUPITER code uses a linear orthogonal grid to calculate the pressure field due to
flow. The resulting pressure distribution on the BW surface is then applied to the unstructured L%
grid of FrontISTR to compute BW deformation. The conversion of the pressure field from +
JUPITER output to FrontISTR input is performed using a tool code based on VTK [4]. After g ] £
FrontISTR completes the calculation, the newly deformed BW geometry is converted to an STL ig E 8
file and send back to JUPITER for the next step. Here, we successfully developed the converter ,Eg e & -
to enable the two-way coupling. For the preliminary analysis, the two-way method is applied to Z% ”HE’ e ’ é
the ADS BW case. The computational domain and geometry (Fig. 1) were based on the ADS § ;g é \]"II Lg
BW experiment conducted at Tsukuba University [5]. We are confirming the applicability of the £ g_ = ""'HNJ,,;I i
two-way method using the experimental conditions. Fig.1 Computational
3. Conclusion domain and geometry.

The two-way weak coupling code of JUPITER and FrontISTR was developed to investigate the FSI for ADS
BW. The preliminary results obtained using the two-way method will be shown in the presentation.
References

[17 S. Yamashita, et al., Nucl. Eng. and Design, vol. 322, pp. 301-312 (2017). [2] https://www.frontistr.com.

[3] S. Yamashita, et al., AESJ 2024 Spring. [4] https://vtk.org. [5] H. Monji, et al., https://doi.org/10.1299/jsmekanto.2023.29.17H18
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Development of methodology for the detection of rare events using multi-canonical method
“Boa T !
JAEA

BAERT XL —OEEICKIET 272D, 1T /17°7 v b OEERR A BHEICE T Ly a, #EI R
WHERETDEIRLT AR MEED VAT FEERNBEIONIN, TevIal—ra FTRRERTHIC
IERIRr — ADFEPMIT 2 2, AHEBTITHMA L7727 2 FREE LT, 10 kotlL LR ZEMICE
WC, ZEOMEEZ OB TH D sin)r O BEAEREZFFOZRIFREE L, VT H ) =IWEO—FE
Toh % Wang-Landau 7 /LT U ALIZEY LT A2 MIHIGST DA RO 5 FIEIZOWTHET 5,
*—T—F:EUTAHILOE, YRV, RILFH/ZHL

1 El
JAEA TIIRBRE, A7 o — L L, Ty A7 AFE0E T = il AR ) 7
7 v hNEROZHO DX IZBWT, DX EMATEHA L, K2 bS5 X5 b7 7 v MEEZ HE) T
BRI DHEMORBEEITo>TCND, 77 MREZY I 2L —Ya 58 Ma— NV, Bie 2 BEC
TP REFEOEMEZFHE L TV ZEIZRDM, FHRAX FBREWEOZHOr — RS T 5 2 &
TREECH D, £ 2 THEBEE BT EZ AW TR X FORWRBET LV EHET 5 L & bic, RER%EME
IRANTINTERBEICFE L TS FEZRABT L2 TETH D, — KIS, —EHOB/EFIEN 24 FRE L 7
5 X9 G BITHERCIIA DR ELTH Y | BRI ORILE b OERERZEMIC BV TR S A 7 fEIR
XG5 EEADBND, KEETIIEREE FEEADFER (LT AR BRFEOZSEMRIEL T
WL, KREH TIIREICOWT M ET A EHWERITORREZ R T,

2. BIRFE

fiRfrctge e LT, Bt 2 X R MK | D0l O FIETIEAES ITHR/MEN R B :
IRNZIRTEDO I E G LTz, AR L 722 OIF—ot OB F(r)=sin(r)r T, K112 qﬂ
AT XD ICEBOBE AR > TV D, ZRGTZEMIC N [H Ok 7 2Bl L, SR
EHEC S Lo m V¥ —FR)E 52 5 2 & T, 2N RIu2eM T A DM & Fro B %cx
MRS HZENTE D, ZOEICK LT Wang-Landau 7V TV AL Z@EHL, L7 A
ARy MG LR RV X —IREEDTER 21T T2,

3. ®BR-®E

Wang-Landau 7 /L3 U A A Z—EZ XL X —DOFHWVEHMOOKW)REIZY Y ML e
TrbEFNF =R (EWVIHEEZ FFO)EZRET 2 Z L2 AHRICHRVIRL, L

R (Rl S 2 T L CTWS FETH 5, ERICIK 2 O L5 2R F 2 ERB T .

BB L7 BEE NS DT, SRIT R VBEOFRLFERIZAILET VEZE LTS -

TETH D,

KARRITIE, RV AT 2 TR R FARRIAR /7T v FERO OO DX
DRERDO—EEEH L TV D,

Flxl= Sin(x}/x

2R

1 B %
sin(r)fr, #x/NE -1
% r=1 TR> x>
L L= b o,

X2 : Bk FRO=—
FNAX—TCHAEER
T 5 R IEZEE o
BT 16 fEORLE,
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(1) 2FEHE
Early detection of in-core abnormalities in Na-cooled fast reactors based on data-driven acoustic diagnosis
(1) General outline
REAR tRE T, AR HET
UHORELRLRS:, YJAEA

5 R T TR ORI ~ O £ B i LT SRR D T 5, o
BRORE, BIRR, T & B AR 5.
F—D— B NaMElE, R, RERRE,

1. ¥E

Na WHEIEBIA L, @B E Tl oRE 2 bEE2 A L TR Y, L0 RIC X 0 FLNIZ RS
RN LB AT EN RS SN D, RFTHEORARNITHMEAM OFERD AL U, FLOmAIR
Foric i < EELORBBNE R & | AP OB AR TR SN D, BEOH IEEOHERK SN TNDE—F,
RIZIAE LT85 O BRI ENC L 2 EL ORI ~OFH R TN D, MBERICRET 2 FELZ BT D
BN IGE AT 5 5 — Z BREVR 252 15 ) O Na hHE e~ % B L 7= e 2 o Tk
0. RBIZTHRORLY, BRY, T _REEHFICOWVTIRARS,

2. Ay BH
BAEE TICRATEHZEICER LR ESRC .
. e Fmst -~ _ .
NEOBEERZ L5 LT oMt InT A R swstn %g;g%?ggégiggﬁ
WBHS, FAZED D IR E B BT e G gy e %

R A EEEE T 5 2 SR EREECTH B,
D5 RIS RS T RIFFEIE, BRI A
DFEEATHEBE T EFIL, HEkDES
RUELFVE TIXIREE T b - 723k BIRE. Msnfe o
M EZKD_, REFEFEAZER LV A
T LEMELRATE (K1) OERBMEE | @1, RBETHE GEMEE oRmBmE e L
MRFE, BZMEEZ RTZEEZHEEL TV, 5 4 R T T T Y R
3. @I REEH

EREIFIE A B U0 & U Ol T REESRE LTI T OEY Th B,

TEDWT ORHE & R DA REPEHRBEOMIBICL Y FIHORE & FERLEA D =X LDOHfRE
R L, EETR IS T R E LS LT 5,

@ FEFHE S0 D REEOMHTFIEE BT L, W2 vI8UL - 32703 Y X LAEZHET 5,

@ Wbl % FIHE & 9 2 Bl O B A TSI 2 & & b, ZORRMSIMEZRT,

@ ARIFFEE% OEMICELRBRAREIRET S,
4. ¥58

ZIVE TEM L7 ML & BT U F R L ORI RIS O BR O & M D, EELS 0 5Bl
AT DB T T VNS BT E SRR EI, SIS 2 AKIE O A TEIRIC L DA
JENWELTH D LIBEIND, 26 FTEREME NG 2R M-ERERIT — 2 2 A T 2B EET
IV DREFE & 2RI 2 D TV D, AFRRITCHRIFE T T3 AT LMFFEBHSE F2E (JPMXD0223813040)
O E. BHFE (23K03713) OB X 2 k% &,

HREBDREZHBE U
AEFBZEA LI
SRR

“Yoshitaka Ueki' and Kosuke Aizawa?
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(2) HEREMBETOERE
Early detection of in-core abnormalities in Na-cooled fast reactors based on data-driven acoustic diagnosis

(2) Investigation of boiling detection technique
TORIR BEY, ROA fREm Y, AHEE FEAT 2
'HORERE R, 2TAEA

(5 — & BV BB T OISR A SR~ DR % B R L SRR A D T 5, A Y
— R TR L AR X & L Be ORI E 2 T, WIEEE O BB A T 5T L
S U RBEMET D T LR B, MBI LB Y7 — VIO R ARl A 5 IS B
O R OWARSEE ] L T O RAER 155 72,

S ORUERE, HEDE. g, EEE. BRAB =2 —T )V Fy NU—7 | BRSO, T U0
v7IVEE ROC dhig

1. %8

B ROFBERMT LT NV T ALEWET L L2 B, 77 —ViBgRICAEL L EET —4
2B U 7o RER- B R B O R & 2 8 S 2 EUR O OB HRIAHL =2 — T VK y NT—T FT )L
2K DB EG R O TR S S A FIEOHE LT, Fio, T U 7 EEIC XA ER L+
EORBGEELTIR o 72,

2. REFBERAWE7 oYY TILETIVIC &K SR

AL & BIGITIG U e B EZA L O RZIBISE OBIfR O & AT I S R ERL O 72 . fFEhfIA L
LGk (FBREEE: 0.066 mS/m) & Az, BRI FEIZE -2 Aefi (B2 03 mm) Z@EN
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BRER D DRI AE D 100% 050 & 5 2 25 U ENGR SR O®EPE 2 314 L 7=, £ 72, Wb O MG &2 25 F 3k
e (ROC) HRIZ EED 3 L 7=,
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B BB H Y 0.42120.016 MW/m? 248 2 A FEIIC BV T 100% 5% 5-2. 5 2 & 34 v 7=, £7-. ROC
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Early detection of in-core abnormalities in Na-cooled fast reactors based on data-driven acoustic diagnosis

(3) Visual explanation of identification basis
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FEOBERA 2B E 2R A, FIWARILE L TIR LTV D 2 EBbn5d,

3. &S
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Early detection of in-core abnormalities in Na-cooled fast reactors based on data-driven acoustic diagnosis
(4) Feasibility study
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2% CHR [1] H.A. Wagner, E. Alexanderson, Fermi-I: New Age for Nuclear Power, American Nuclear Society (1979).
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Acoustic Anomaly Detection of Gas Leakage in Liquid Based on Unsupervised Learning
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2. BIRA*

B 7 — Y =Z8#3 (STFT) , #fiiv =—7 Ly FNE#H (CWT) , ¥/ rAI A —XARy=—7 Ly |k
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L7268 % Fig. 1 1R T. F&MCBWT, SWT ICHES S R EFEHA A L+ 54— b a— 73
RbEW AUC Zor L7z, £72, SNR=0, —4, —8, —12 dB TiX AUC>0.9, SNR = —16 dB Ti% AUC > 0.8,
SNR = —20 dB TiZ AUC > 0.6 & 720, 2EMICB W T RINSRBIINKRE L& &b AUC (=0.6) BILL
FOEER L. ZORRND, BET — X OFRIESELE L L

TRWERET 72 LI S < FBEEHC K D, SNR=0~-20dB @D/ A \ ¢ STFT CWT 4 SWT \
AVLVIZBW TP TR Y — 7 ORFE 2R TE 5 Hd L2157, Lol0S25 0996 0993 0954
RO, BHERE DD OTIEEECThHD [ 3 .
\CA B B HAE O 7= 0 OFEATBIFE ) O—F & U CEME LR & ?Fo 8
O H A7 IIFIE B S e O A — /X — 2> B2 — 4 [HPE SGIS600) &
AL CALNEREEZ G LOTH . 0.7 627
SEH 0.6
[1] N.Mikami et al., International Journal of Multiphase Flow 171 (2024) 104688. 05
0 -4 -8 -12 -16 20
[2] TN, %EEEE, FHERERGEE 23 (1) (2010) 1-23. SNR dB
[3] B.J. Wolfet al., Arthritis & Rheumatology 68 (8) (2016) 1955-1963. Fig. 1 Comparison of ROC-AUC.
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Development of Mechanistic Prediction Method of DNB Heat Flux Based on Two-Phase Flow CFD
(5) Overview of the progress in 2024
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BEXH
[1] T. Okawa, On the mechanism of onset of significant void in subcooled flow boiling, /nt. J. Heat Mass Transf. 181, 121835, 2021.
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Development of Mechanistic Prediction Method of DNB Heat Flux Based on Two-Phase
Flow CFD
(6) Experiment of subcooled flow boiling
*Yue Wang', Yudai Tsutsui' and Tomio Okawa'

'The University of Electro-Communications

This research aims to study the mechanism and condition for the large bubble formation using copper as a metal heat
transfer surface and compare it with the experimental results using ITO (Indium Tin Oxide) as the heat transfer surface.
Based on previous studies, the mechanism of ITO surface has been determined and can provide certain thermal
conductivity. Through bubble visualization and void fraction measurement experiments, the similarity and difference in
the large bubble formation mechanism under the subcooled flow boiling experiments between copper and ITO heat
transfer surfaces are verified.

Keywords: subcooled flow boiling, visualization, void fraction measurement

1. Introduction

For bubble visualization experiment, use a high-speed camera to record the bubble generation, growth and detachment
process in real time. Under different heat flux and mass flux conditions, observe the behavior of bubbles on the copper
and ITO surfaces, and record characteristics such as bubble generation frequency and detachment mechanism. Analyze
the differences in the mechanism of large bubble generation on the copper and ITO surfaces under the same conditions.
When subcooled water reaches a critical heat flux on the heated surface, it will locally overheat, inducing the formation
of vapor bubbles. This is the initial driving force for the formation of large bubbles. When small bubbles are generated
and grow to a certain size, adjacent bubbles may merge to form larger bubbles because of interfacial tension. After large
bubbles are generated, they will move upward due to buoyancy and leave the heated surface, while the heated surface
may continue to generate new bubbles, thus forming a cyclic cycle.

In the void fraction measurement experiment, the change of void fraction at different positions are measured by the
void probe, and the relationship between bubble volume distribution, bubble rising speed with void fraction is analyzed,
especially the influence of void fraction of large bubbles on flow stability and heat transfer efficiency. The influence of

bubble void fraction distribution under two surfaces on flow stability and heat transfer performance is compared.

2. Conclusion

The mechanism of large bubble formation in subcooled flow boiling experiments with copper and ITO as heat transfer
surfaces is similar in macroscopic terms, both of which bubble nucleation, growth, merging and detachment through local
overheating. However, due to differences in thermal conductivity, surface wettability, microstructure and chemical

stability of materials, the specific bubble generation dynamics and influencing factors will be different.

Acknowledgment: This work was supported by MEXT Innovative Nuclear Research and Development Program Grant

Number JPMXD0223812739.
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Development of mechanistic prediction method of DNB heat flux based on two-phase flow CFD
(7) Pool boiling experiments under high pressure conditions
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[1] T. Kumada, H. Sakashita, Int. J. Heat Mass Transfer 38(1995) 979-987.

[2] L. Gangtao, I. Mudawar, International Journal of Heat and Mass Transfer 117 (2018): 1368-1383.
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Development of Mechanistic Prediction Method of DNB Heat Flux Based on Two-Phase Flow CFD
(8) Numerical Analysis of Vapor Mass Formation Under Forced Convective Boiling
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[1] Gaertner, R. F., Chem. Eng Prog. Symp. Ser., Vol.30, No.56, (1960), p.39. [2] Han, C.Y. and Griffith, P., Int. J. Heat Mass Transf.
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Vol.8, (1965), p.887. [3]Situ, R. et al., Int.J Heat Mass Transf.,48,(2005),p.5536. [4] Nguyen et al., Int. J. Heat Mass Transf., 291,
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Development of Mechanistic Prediction Method of DNB Heat Flux Based on Two-Phase Flow CFD
(9) Numerical Analysis of Void Fraction Distribution During Subcooled Flow Boiling
Using Two-Phase Flow CFD
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[1] KE fh, JAERI-Data/Code 96-033 (1996).
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[2] T.-B. Nguyen, T. Okawa, Int. J. Heat Mass Transf. 219, 124881, 2024.
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Evaluation of steam-water annular flow characteristics under BWR operating conditions
based on experiments with simulant fluids
*Huacheng Zhang', Yutaro Umehara', Shoji Mori!, Naoki Horiguchi?, and Hiroyuki Yoshida?
! Kyushu Univ., 2 Japan Atomic Energy Agency.

Abstract

This study overcomes the limitation of studying liquid film behavior of steam-water annular flow under operating
conditions of BWRs characterized by high temperature and high pressure (285°C and 7 MPa), by
developing a novel HFC134a—ethanol annular flow system. This system operates at lower temperature and pressure (40°C
and 0.7 MPa) while simulating the steam—water annular flow under BWR conditions.

Keywords: Two-phase flow, Annular flow, Liquid film, Boiling water reactor, Disturbance wave

1. Introduction

In this study, HFC134a—ethanol upward annular flow experiments in a 5.0 mm ID tube are conducted to simulate the
steam—water annular flow in BWRs. The liquid film thickness is measured by using the CECM technique and the flow
pattern is observed using a high—speed camera. The flow characteristics including base, average, and maximum film
thickness and height, velocity, and frequency of disturbance waves, together with the interfacial shear stress were obtained.
2. Experimental apparatus and procedure

To obtain the liquid film time trace, the conductance probe method is used to measure the time-varying liquid film
thickness [1]. Two sets of sensors with an accuracy of + 5% are installed in the test section for the film thickness
measurement. From the obtained film thickness time trace, the frequency of film thickness is calculated. We define the
film thickness with the highest frequency as the base film thickness denoted by tgp,s and the film thickness with the
99% cumulative frequency as the maximum film thickness denoted by tp;q,. Then, the disturbance wave height, H, is
defined as the difference between the base and maximum film thicknesses. The average film thickness, tpqye, is the
arithmetic mean value of film thickness.

3. Results and discussion

Fig. 1 (a) and (b) shows the comparison between measured trpgse> trave, ad tpmayx, and H of HFC134a-95% Ethanol
and other systems respectively. It is confirmed for the first time that, tzpase, traves trmax, and H can be converged by
the gas Weber number We; = pgj2D /o, for the HFC134a-95% Ethanol which simulates the steam—water annular
annular flow under BWR operating condition. The probable reason is that the surface tension force tends to maintain the
shape of the gas—liquid interface against the drag force acting on the disturbance wave and We; converges the effect of

surface tension force and drag force.
1.0

(a) j,=0.1mfs = plp434 =674 mNim (b) j,=0.1m/s = A/pi34o=674 mNim

Plpg=32 =655 mN/m | PP=32 o=65.5 mNim |

e
3
s
=

E a " P/pg=3T0 o=30.7 mNm E = p/p=370 o=30.7 mN/m
< - = O mN, = = pip.~27 =310 mNA
;u.a plp2T o MOmNm | o | . PP~2T o310 mNm |
i 4 e | 2
- Ureve E
= 041 ; T04f J
£ & a s < g, P
E B 3 .
= LR - o
=02 % @ 0zl . |
B & %8 ’@ <,
+ “ﬁﬁﬁ‘%
By,
0.0 L 0.0 . . T
10" 10" 10 mJ 10 10° 10! 10 10 10*

Gas Weber Number, We,, |-] Gas Weber Number, We, [-]
Fig. 1 Comparison of (a) tggye and (b) H against We; under j; = 0.1 m/s.
4. Conclusions

In the present study, the experiments of HFC134a—95% Ethanol annular flows with fluid properties that are close to the
steam and water under the BWR operating condition are performed. The obtained film thickness is compared with the
previous experimental investigation. For the first time, t is found that the base, average, maximum film thickness, and
wave height of HFC134a-95% Ethanol system and other systems, collapse onto a single curve when plotted against the
gas Weber number.

References

[1T T. Fukano, “Measurement of time varying thickness of liquid film flowing with high speed gas flow by a constant
electric current method (CECM)”, Nucl. Eng. Des., Vol. 184, PP. 363-377, (1998).
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Experiment for the Onset of Boiling Entrainment from a Falling Liquid Film
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Figure 1. Droplet entrainment mechanism map Wave-type mechanism

[1] Raka Firman B. P. et al., Int. J. Heat Mass Transf., Vol.220 (2024), 125006.
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CFD model development for ring-type fuel spacers in sleeveless HTGR core design
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Investigation of improving the numerical simulation of steam condensation behavior in a containment vessel
by data assimilation
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Numerical analysis for effects of pressure on wall condensation on a vertical flat plate
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1o wa=32m/s TIHEMBIEE (FC) %5, 0.1 MPa @ 1, =149, iy 0453 -l aasere
1.07 m/s & 0.3 MPa @ u;, = 2.13, 1.49 m/s TIXILAFE (MC) N — — 149m/s
¥R, 0.1 MPa @ u,=0.77,0.53 m/s & 0.3 MPa & u;,,= 1.07, 0.53 i TN T o5 m
m/s TIXE AR (NC) B T 5. JE P AKX N E FC '

#5225 NC EEHE BB T D un P RE L R0z,

3. 88 /£ P=03MPa CAL CORAXIKDEE u;, %
B L CEHERMRER hecrp DILALITIF 54 %2 FLUENT Taf
B, EABEE hoom < 720 . HBIRTRE D B A 1Y) I S—
REFHEAEIC AT D un R E < 725 2 & 2 HR LT 0 2 m °
SEIR S 1 B hoor DHEN T
[1] EAREINED, T 1542 2024 BRDO K2, 2HI16, 2024

[2] A. Dehbi, et al., Nucl. Eng. Des., 258, 199-210, 2013.
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i P=01MPa - 3.2m/s
VY, =0.453 — — 1.49m/s
1.07 m/s
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Numerical analysis for effects of steam mass fraction on wall condensation on a vertical flat plate
R RN, KR GERE, =4F 5L
VR Iy AT SFSEET

& 2R DIRE AR D B INEEAA~ O BEF EENG 2 B3 2 Bt 217\ RRE RS RP&E< 25 L AR
KU DSBS HE N L C o] e Bt At 7> © B AR ke 2 26§ 2 IRESUREE R m < 720 2 L AR L7z,

X—0— K : BEMEEEE, JEREMRMED A, SRECFAR, CFD, ZASKVE &

%

1. 8 R OREROFLERFICI T DEMAEL (CV) NWTIE, 225 (b LUTERT X)) FEKIZER
PUEH Uy WIE A I CHERENEIE T A AE FCOBEREERH G 2 2, AME T, BTN L D25 - 2
R BORIR OKFED L <IE He) DRGNS RIE AR~ DB E CFD ﬁ”*ﬁ:ﬁ?“ﬂ/%ﬁiﬁﬁ L. &KL

ZEQDIR BRI BERE AR~ DBIRR g 25HH L, IREXIEE v L AKEED D5CE AR L7z,
2. FHiiAE FHEOHRIE. SROTOSMENATER & L R 04

HIEEHEZ 0.88 m, BEMiHZ S 6 m TEE 20 mm © SUS304 \P‘OlM% = 32m/s
(o LTINS LT, R L L, SSTho AT _‘\\ n=0-226 0 —— Lo7m/s
ZH L7z, BEE CORBNEEVTERIT g =—{Dp/(1-Y,)} (OY,/0y) hy %’ \\ :ijgﬁﬂﬁ
[21CH 2 72 (D 1T FEBARER  hy (XTI y (BB I 2> D o BEEE, § 02
p VEEED) WG Ax = 10 mm, BHREICHET Sy = |
R y=0.0mm & Lz, DLERRTHINEALCHE. &

FITRFEDZER L ZRDRGRMEE L, AR TORE u;, &

A RIYE Y, 2250 UCHE L, BEREBMEESE hocrn N R
DFEALIT 5340 % B 1R, =32 m/s TILRHR (FC) 0 2 4 6
BERE . Yom= 0.226 @ up=1.07 m/s & Vo= 0.68 D up= 1.49 s X [m]
TIEHEAERHT (MC) i Cd Do Yon=0.226 @ ux=0.53,0.39, L N oI re - == 32mfs
027 m/s & Yyin= 0.68 @ u,= 1.07, 077, 0.53 m/s T A 2% 1 b Von=068 B el
(NC) i Cio Do Yon=0.68 O =107 mfs THEMCHERiD o . g A
5 NC §Efi~DOEB KM TH Y | NC BEfi~DOZLB BT E

Do Vo= 0453 [11CH Y= 0.68 LHBI L TVD 7, Youlik =

T L NC BB T B un PR E 25, &

<

3. ¥5 AN CORAGREORE w, L KKEEDE Yin
DAEEHE BB TE R he cpp DIRAVIT A 3 A RAE T 5258 % FLUENT
THERE L. Yoin DN SLAF R REEN SO B SR T EEE 12 22
KT 2D unPREL 2D Z L 2HER LT, x [m]
&M
[1] EARBINED, FHT 195 2024 kO KRS, 2HI6, 2024
[2] A. Dehbi, et al., Nucl. Eng. Des., 258, 199-210, 2013.
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Experimental and simulation studies on aerosolization using a dry dispersion method
E RE Y, = OMOKRE Y, B RgL !

Vb E R

I E DT v Y ALY — A X — MFRICB W TEERBR Th 5, AR TIE, @EHERKO=T 1
Y IABIZOWTHERR E V2 2 L— 3 > (COMSOL Multiphysics) D &#4T -7, TORER, I 21—
a VNIEBHROERE - BEi/R E DT 0 Y LR D B A EMERICER LT,

F—DJ—F: &EHEK, =7uay L, Y—RHZ—L, CFD

LB FTRETOBEIHIC ST, BRI S R R

WEIE=T 0 Y kL 2> TR 5, ABIE TR, BRI R LI b :
PEARE DR - B (=7 0 k) AAE LT, FHALYAEEML | t
EROBEDTT B MEOKBRR TS S 2 L—s 3 V2L, ZOME | :
s L7z, \

2. RER FERRITT 7V AVRTFE RS (50 mme X 680 mm!) O FHEHIZ AT L
AA v (#400) ZEZ, Cufy R (B : 8.96 glem’, Fiff:~1 um) %
100g BB LT, Ay aD FEICIIAY 7 0 REZELT, Ny A% T

NHMEE Lz, Cu i RO 7 v )AL ORRFITMIE 2 & = E S A 7 Tk ‘
LT, B EHHO M L7 a >y WE, B AT — KA R 7 2 —|C HM‘

locity, [uc|

Absolute conti

Dispersed phase fraction, ¢,

Ko TRIRZ &Ik L, EERIE & ICP AT ERb LTz, 1I7m/wm@7ﬁm

.HE 7oy ko v I 2 b— 3 T COMSOL Multiphysics 6.2/ 05

Euler-Euler 7 /L 2] L=, FHE ST EREM 2B ZICHRE LT, O;ammﬁiﬁm.wm
.4 um, @ um

4. R K1iF=7Te b, K2 i3=7 e VEROMEBED Y I 2 L—
valfER Th D, =7 ey o EREEL 0.05 mis THY, Fao B
(680mmH) (2 12.5s TEIFE L=, =7 1Y LD EFEE T N, U ADOHEHG
HE (0.05m/s) ERFRECThH o7, g EErOlH LIz T L
DL I FEBRTIE 385421 g/m® & 72 > 7o, FHPRIER 1T 0.97-1.27 um TH Y, A
EERIAEH L7 Cu iy RO SRR L [R% Th o 72, Time (5)

LR al—ar T, =7 RV AD R 0.05-006ms LB L X2 =T RO EEOME
R ThHoTD, Fifk%E lum 2256 Sum & REL T 5 & ERHEE DTNV T2 EmEniz, =7
7Y URRG N AR DT DT b EREF CIRLI BN Th o7z, LL, BabEE»ro LT
7Y VIR 1280 g/m® TH Y, EBRFEROM 3 5L e o7,

5. 88 AW, AR RKOZT Y IO FERE I 2L —va rEERLE, =7 Y Lo EREE
12005 m/s T, YIalb—a i ETEREFFH L, o7 oYy VRRFEIC—FRICHMAT D81 b#lss
fERE—H LT, —FHT, =7y VOREIZYIalb—a Y OFBK 3 fGEroTo,

SE X

[1]1N. Yang, W. Wang, W. Ge, J. Li, Chem. Eng. J. Vol. 96 No. 1-3, pp. 71-82, 2003.

Height (m)

*Munemichi Kawaguchi', Kotaro Miwa! and Kazuhiro Sawa' / 'Hokkaido Univ.
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FHMMEREIOEAIC K 3 FHERBLEINR KUV ) X & ghig o 511

8 mFE . MILE gEZ \ A FB F LR RRBL AL (1. JAEA)

10:20 ~ 10:35

[3F02]

1=y FAEEES X BHNEREGS T ) £ OEFERR
(1) EREFREBICEDICEROSMH

*ABfg FER. =@ a0E" (1. B

10:35 ~ 10:50

[3F03]

N FRBAIBHESR ICH 1T R EHETHE - BRERD ) A VFHEFEDOE

(5) 3 BB L DSIMEAREN R E TEIRIS HEEXEZER L -EEEOTMEA DB

A EN K MEY. hE &7 B KA I EE23, kE EE2 A H 5B 540, B
AEBA. 2. MHI. 3. MHINST >, 4. BitK)
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Evaluation of Risk Curves and Delay Effects with Accident Progression after Implementing Accident Tolerant Fuel
RS ARILEEE T N AL N EESESL L SORERM Ul !
' H R I W EBH SR AE

FHCMPERREE (ATF) 1361 2 (X8R COWBERLFENE D D120, FHER~ORELZITE T HI1ITY A
VNN METH D, DD ET T I vT v MENT 22— F MELCOR & v 7'V 7 L= B SEa
U 27 5l (PRA) Z 3 L7, fRFRAR Y AZEE L LT, FOBREOBMIEEZS 23 5HME L., B Tx 5
WENR AT & T, B PRA IC L A O MS M2 T 5.

F—U— K FHEmEEE, B9 PRA. MELCOR., VU 27 il

1. fS "

ATF OBEIFIF ~OE N T, e m b & RE 7RI ACHE [ JJ%@ I | o | e
P SATN S, A D v FEBRIIORT 7, B e O DK o5 Lo | 1k | P |
WG DA LZEBR0 Y — R & — W ZDNW T, RiED S & E 1 BTSSR IR A
L7V A7 5l % 5566 U, FhoE 2R fsh R4 E 8k 32

TERRDBND, K, U AT FHIFIEOME, fith = e ——

— PO, U A7 IRIEOBENR HE L L TRIT b5,

2. B189 PRA % V7= ATF @ U R 7 5%

{

2-1. PWR @ SBO 37 U 4 ® PRA EF /L L HEEDEE O G St I
K[E D Indian Point == b3 (4 L—7 PWR) % %% e I R

L. RLISRT LD ‘;@ éi«ﬁé@ﬁ%ﬁ%ﬁa& (SB?) ;D —

B2y 7Y Y —[12ICESNT, ARy by U — (ET 5 LF S

Afk LTz, T LIFR 03I £ D . SBO & Main-ET (5 IPWR D SBO 2T VA DR 2 7

th) & Sub-ET (3f) %/431F T ET Oz ik L, 1 3000 e By L

# L LC SBO-1 Sub-ET (JRHRIBSY) ZMfHTaige & Lz, e g — " Caeming
BREEY— 7 U RTBT BIF LS ORARZ O ik 2500 — FeCual — FeCual

MNE A Z T T 5728, X1 @ SBO-1Sub-ET OTH k&
LOFAERELN R % 52 ATF O AF T HF LB
& (CD) FAERZLNZ G 2 2B FHI T 5, CD OFEANRE
ZNTIN AT, Hy OERKED 10kg IZBIEET DR, BBy 8 o foerr ) T
SRR B I D BERFZ] A b Ly 77 ) — Tk -

8 (HLCR) DI & W0 7o RFERA72 U A 7 FREE 218 E L, 1000

ATE 0BG E T 5. Vi
2-2. MELCOR % i\ ATF &5 Y 7 300

MELCOR 2.2[3]1% VT, ATF #¢8% (Cr =2—F 1 > 7

Core Damage (‘/
2000 + Temperature
1473K ) //
1500 +==== l ]

Cladding temperature (K)

13 15 17 19 21 23 25

Zr, FeCrAl-Kanthal AMPT) FEIOBVEME (= & LE Time (h) ‘
—, B BRER BIERE L) [4]. AR OREL 2 ¥/ ¥ % Nod DB BRI LEIE
IS K Na—TF ¢ T HEE ORISR Yy 7 (5] mmCro— (7 mmFeCrAl
SxET LU, SBO MDY T v hEBE AR LT, Cra—7 4«7 —FeCrAl
2-3. B PRA[6][7|Z Vv I 2 L—va VR S 12

212, =7 v 2 Nod ORBHEE OIREZEE = 10
L, 1473K OFBEIRE P DBEOHMEEL L £ o8
7=, SBO I —/L LOCA DI A VRICE U, CD OFE 5 06
REZINEALT 2505, ATF 1L CD 28+ REELE L2058 o 04
DD ERHIoT, /3, o —rrAckiFs 8 02 B [
ﬁﬁ?*ﬁ%%%ttﬁz L‘ U A & @’%%k LT\ F-C (Frequency_ E 00 v —4  ANo4 I v —4  ANo.7 I v —4  ANo.8
Consequence) HIFRDOM Y 12 T-S (Time-Scenario) HAMRT & ' ' '
7ry MLIEbDOTHD, M3 Oftflix, Zr #EE L L R 2y — 4 R
NTREFEH 2 — 7 AD CD BAEEFZ| ORIz TH D, 3 LRI AEREA OIRIES T (U A 7 )

T — 7 ADFEBEINTRE R EARIT R B 72008
ATF DMFLEERAET L2 E TORMZELEL L OWEDRPH DL T LRGN ERD | FHOFBABET
T BRa R Y ATERIEICHEESWT ATF O A Y v M EREEICTHET 2 0 ER H D 2 & BN I,
3. BmE S ®ROTE

) PRA FiEE L ET T 7 25 v Mlra— RFEHWT, ATF © U A 7 KB R 42 RIS+ 5 2 &
MWTEIz, A%, MOFEK—7 o ABT D LEBZ IO L, 24k U X 7% HW T ATF %)
RAEFHE L T,
BRE  AWFSUE. T JIEEIT TSF0 6 AR T MR ERA S IR SRR (B L ~L 1 REEERIN Y R S YA O S
REONERTEORE) FE) ORRO—EHTH D,
BEIR [1] Z. Ma, et al. INL/EXT-18-51436 (2018) [2] Jil 1 /1724 5% A%, INES/SAE07-40 (2007) [3] L.L. Humphries, et al.
SAND2023-109970 (2023) [4] K.G. Field, et al. ORNL/TM-2017/186 Rev. 1 (2017) [5] C. Parisi, et al. NSE 194:748-770 (2020) [6]
D. Mandelli, et al. Nuclear Technology 207:389-405 (2021) [7] X. Zheng, et al. RESS 223:108503 (2022)

*Xiaoyu Zheng', Ryuji Hosoyamada', Hiroyuki Shiotsu!, Hitoshi Tamaki', Yasuteru Sibamoto' and Yu Maruyama!
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(1) EHEBEHRECEISEROSH
Development of a methodology for evaluating containment failure scenarios that impact other units
(1) Analysis of constituent events in the accident scenarios based on accident case studies
R RAERR Y, =W shE !
VR RAGERT R U A7 R v S —

FEANAARRETE R D = v N COFBEEF~OIEM - FL (LLTF, L2MU FLEFT,) IZOWT, &
IR )BTRS A I, ARSI AE ICH L. £ ORME KT 5,
Keywords: Multi-unit PRA, Level 2 MUPRA, Inter-unit interaction

1. &5

R H— IR I EFTER (1IF Fl) (2B W TR, BRIEOILHRLImMY G, KRFBIBEIRITH: O BIMEE~D
IR, IR EBEOWEINEk A 2~V F =y b (MU) FREO=2=y MEHEEEM (LIF, MU 525 &
) DB S, MU HFHICBIT 2 LZEMR0U A7 128 L THRVWELEED TS, ZHE TNRRC TiE L
~L 1 MUPRA OHEAMBAFE ZED TIR Y | BIHOI Y AW R OBREER, 22D 2= F OBEIRH]
TOEFRR I ES~ L F 2=y FFHERE FICB T 5 AMITEI~OFEELK ~ /o MU FEHONF1E%
2 L CE 72, LU 2MUPRA IZEWTIE, MU FEHHD—> L LT, L2MU FR 2B ET L LE N H D,
L L7225, BEfF0D L1 2 PRA TIFHENAEEAEIEL £ CEH e — 7 v ADRMix G L LTEBY, £
WL DBIG: - fER 25T 2 FIESEM ST 57, L2MU FH4 % MUPRA ([ZB W TERET 2 FiEimn
FHELR W,
2. 1IF BROSIZE T < L2 MU EROHH

L2 MU HLOFETFIEORFHNIENL D, EOX SR L2MU FRBAL 2 200, £12, ED X5 72558 %
FoTWHonaitiEd 2 6ENH S, €I T, IFFEHREELFEL, L2MU FR48H Lz, fiish
72 L2 MU HZRIZHOWT, ZORMAZEIE L7, L2 MU FRIIHRNASHERETERICMHE I fthe= v F TOEHK
BEAI~DOIEH - FRTH D Z L0b, REFES, ZEBOKEKIFEEOIEEELRIIY T OND, 2L 2IF,

X SIS BT 2 TP K SRR IS AE D B
R 1 L2 MU FROEBER

MBI XD, Y SO R 7o) Th

BEBER
WE UTo@Ey e s, REER ERRE wE | AE-fE%
~ofE | ~op#E
JRIR G - X BT D IR 1A Rk R 38 BER% b= v v
WeRVIE : O — . :
PG Y SO TR 7 O RBOKE /TP ORE - & Y
) ; L ERRE O v
IF HHREICIBWO T, a7 L2 MU E2038 [ BETE 7 o — L OEB v
ot s s . WFLEBHE)  [Fpowe - & v
BEZINR, ZNoaBEHT5L K108 SEERn T LORE -
D &7 (EBUCEBEL TORVA, e | PORERD [Foka ’
. N wARED R OBH v 4
ESNDHEZEET), “FP: AT Y

3. ¥R
IF ERARFE L., L2MU FEL A L, 77, L2MU EHERITHOWTEME O - B3 L7-, AERITS
%D L2 MU RO TIEOREITIERH S b,
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(5) 3 APIELL LORHEAR 2R & 28T BEE B R LI EEE O 5 EORE
Development of Probabilistic Risk Assessment Methods for multiple tanks and multiple events at the
Rokkasho Reprocessing Plant
(5)Consideration of importance evaluation method that takes into account radiation exposure effects for
evaluation systems with three or more storage tanks
A RPN, RS FE, bR B, EH K2, JI RS, JKE JERE 2, KR Dh2 miE fE
PAARKFR, MHI, SMHINS =¥, 4Hdbk

U R 7 5 206 L C LR iRk 0 TR SIS AR DRk - BEOIES S A RIE T D 7o, AT - B
S ORIRFFEAME ORI FE LT Lz, AR TIE. ATME COMFHIESE, 3T (FL) lLaxgl
T LM ARICR LT, #IE< BEE B8 L BEEOMPIELBRG LI RE I W THET 2,
F—U— N fEmNY A7, v~V Fa=v b, LT A b FALELE
1. 5

AT (4) OMFHIES & 3T (F4) U LOFHIARICE T 5, X< 8L BE LI EEE O M F
BEmE Ui, Eiz, milQ) TRl L7z, 3 07E (F5) L LOFHIASR 2 x5 & ¥ 5 RN A B O FHE F
EERHV, 3FERERRE LERIRREY A7 36 L OEBEE ORI % 505 L 7=,

2.3 I (FR) L LOFMEERICE T I EEE B R L - EEEOTEFEORS

3RTHE (F5) LU EOFH AR CIRRAKEAET 2 HFLOMAEREHEZ bR, FROMEE T LITHA
BEZFI L7z BT, AT 2 RFROFGEZPWEIBIC LY BEA ST LTEHT LI LIcky,
P EELZE U EEE BIEEEY A7 \EEE I BRI EEE) 255 2 &N TX 2,
3. B LB FIEIC RS R
3-1. FHfffit e . —————3

2 THEICIBIT D 3 FEL ARG L L (OFm L~y
IEAEFER TS COW AR D TE R F G @7 Vb= A
HETR— WAl T OMHAERE D FERF R @7 Mh=)hlk
AR — el C DK E S RE D FE R F )

3-2. FHEEE

3HLORINFAELE (FLOMEGEED) . T

RS OVE B A (AR 20 S CREA L 72,
4. K5 )
SATRTRE M A T, 3 AR, LA xR LT S !

B IR L FIRFIE A U 2 2 35 £ O < 0% POBTCRE mS0 R

B 3 HG AL Ll < SR o 3R
EELI-EEEOFMINFEMATRETH D Z & AR LT,
—J7 . EBELB LOZOMAEEM L2, HEARMNE L 2213 5E Oz, HBREZOMAETIC
KT D70y AT OEMB L OCHEFROREE. ﬁ%éﬁ%&ﬁﬁéioﬁlﬁ%&ﬁbfw

— QmEHHRER—
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-
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[3F05]
ABEFELEEPhoenixFAICH T 3 BERZEXIL DR ERB ML DERIR

*2H BA. BEBF (. REIF)
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S 6 FREFFEMEICT T IEERFNEEFAOID A
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Data assimilation using detailed results from plant simulator experiments

focused on performance influence factors
TrE o, SeE ', dbm R
PN NS

PWR 7NVAa—7 a2 b—HEHNT3O0FHE KTV AICHESNTU I 2 bL—FEIEEITV, o
SHits & L THRESPEEE Wo 2K T uv ADT =2 ZINE L. RN RT —F b2 fBat Lz,

F—I—F T8 EBRNS, 77 b 2L —FER ST—HEk

1. #8

PERDOIETILIT T b 2 L—=FERNOHE LN LRI/ KT — &% 2 HnicT — Z R T T
X2, 207 e —F TlE+nT —FBEEERT D72OICEITRIBEEZHETHER SV | 2RI %
fEo, AR TIE, 772 Fo a2 Lb—FFERICBIT DRASCBRIE L W o 7o 7 1 & 2 OFEMIE A TS+
HZ LT, T BENEAITHEMS T —Z B FIELZRET LT,
2. REAE

Az TlE, PWR 740 2a—7v 3 2 b—& Téhb Macro- |,
Physics Simulator Z FAVN T, Gl 452 1T 72542 11 A D3 FERZ 1T -
7o VAL LT, BRKIETEI(LOFW), 7&K LG DAl
H(SGTR), B IR b AFEBFICHEAET S FLLOFW+SGTR)D 3
DDV FTIVFAERELL, LD F I FITKH L, ENEFEDTZ
Y RRT A= ZRBRE DR, AEBRMNC T AL ~ A XU T H#lE
(X DIZ KD AA » F O &2 S0 L, RFZIR0 KRR & Rk L
/=, IDHEAS-G Z&#5 (2, {TER K & U CIREART, ZEE R,
AR E Lz, 2o DREBEZOMAEDLEEEZD, 517 8
D OEMERE LTz, KREUZ DWW TIX, detecting * understanding
making decision * executing actions (Z/3FH L CHEL L 7=,

3. ﬁ%%%ﬁﬁ Lf:?‘\—a Iﬁj'ﬂs Prior
ARIFFETIE, detecting 3534 [a], understanding 793 40001 Posterior (nomal ond.)

Posterior (reduced staff cond.)
Posterior (reduced staff + darkened cond.)

[X] 1 Macro-Physics Simulator D#/ERE & D —58

[F], making decision 344 [A], executing actions 466 [F] 3500
OT—HEEFFL, 2D E2A AHEERICHE ST 3000
— AL FIET O LT,

—f] & L C making decision {ZF H 9% &, EEHI|
PO SAET THIW = 2 DFAERN EF % aTREM:
DRI nz(X 2), £/, v TV FICBIT D
detecting * understanding *+ making decision * executing
actions D7 REALEHAE L, T UARKDO HEP
PHETE LT-RER. BT — 2 I EVWMEm 2R T2 L ®ooe0 ooz 0.004 o.oosF '| o;)ola] N 0.010 0012 0014 0.016
PR C & T [X] 2 making decision (Zx3 57— % [Elk
4. & ®

A FECTIEFHSIERFDOR T aE ADEREIY AR, T — 2 BEADFEAITIHMIEL LT, LHH
B2 7 — 2 b Z1T 5 Z L 2Rl T, BEYH TIET —ZFHRICE V&7 T U A2k NryiEiiaE R
WZOWT BN T 5,

*Satoshi Takeda!, Tomonori Sakamaki', Takanori Kitada'.
'0saka University.
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ARSI Phoenix FXICH T B ELREELOFIEREDFRARE

Investigation on an Application of Safety Culture attributes and attributes for a Human Reliability Analysis
Methodology “Phoenix”
RE B, EE T
R FIRAIT

Phoenix % T ARBIRMER AR T 5 72 DI121X, AREIROW 5K T h 5w 20K+ (Performance
Influencing Factors: PIFs) [1]OfEHRBMETH D, AR TIE, R ITHEHIRE THEEE DO X7 +—~< 2 281k
Ze el 2 BRI LT D @2 22U O Rt B 2 PIF O ANIEMITIER 2 72 OREt 217 2 72,
F—7—F : AWM (HRA), Phoenix, AFJEFR(HE), PIFs, 1 MEHIRRA, 224 3b(SO)Hi g M
1. #5 Phoenix [ZAM ORI A I = X L %E[E LT-#H7-7¢ HRA FiETH %, Phoenix #HW\7=fiEfrizi
TIE, HE MR ORI 8% 5. 2 25K T 5 31 M PIFs Z@MUNIEIR L, AT HH0ERH L, ARFIE
T, FHEIHBREICB W TEEE DT +—~ U 2L &M T DB LTV b 472 SC10 F#iE
43 J&ME[2]% F VT Phoenix (281 % PIFs O ANERIZTE AT 5 720 Ofat 217> 72,

2. BEFIE AMHECik, 9 OPhoenix @ PIFs & SC BMEONEZ EL L, Wid OB O 2 Hlr4- 2
Z L THEORISER A L. (BIERRICRST 25813 E TRESET), HV T, OWiE DXL
FROMA % 5347 L, PIFs (Z%F L C SC JBMHNEH T 2 alREME A3 L 7=, Hefklc, @FEFROMA Tl
NI T o —v o AHFEH] & Z ISk % PIFs Zfigsd L. PIFs & SC BYED Btk & bolsehaat L7z,
3. REIRRRUER 112 SC J&M: & PIF s OXfISBIROFEBLRE R DB 2 779, PIFs [TBGOEECF¥E
BEEDOHID X 57 AHORMOKBUZ ST Hs

REXILEY _~— PhoenixI=#l+%PIF
HERNHFEINTWND, SC BMEE Z DEET BTG
SYMET % L. PIFs & EHEIC kT 5 SC B PARSE(R£ RBOER(WHER)
" - COAHIE) JIS: RS 2= | SN BE S, N TR, RE

L PA, WES % CTh o7, —J57T, PIFs & HEEHY cLiEamE. | ASREAD LA B
(SRS T D IRIEZ AT L, HERIIC PIFs IR % | momm (8D
JIEH CO4 50 SC BMATERTX /=, e | PEEEED O\ |\yesqamexs ﬁ*""’i’”‘”“’

- o ., LERR) %l : L HSI, FIEE. YY—R, F—
RIEEHIC PIFs & XHisd 5 SC Bt R e LT, | Rk =23 ) ity

LA4CEIR)

GH 4 %30 2 z = 2 A -
Rk~ A2 A MCETOEENREEND Z L —

RS L7z, 2R BRI SC B

DT, Phoenix % MV T HE fig=: %4 7FAli 3~ 2 B, /3

7 x == U AHEDEFR LU O B~ OB 2 EUNIEH LT, £ 0 PIFs Z AN & 5 22 1k
TOMERD D,

4. ¥ RETOMAL, PIFs & RIS T 2 SC RHEBMED R & U CHMZERICBES 2 im0 & 5 2
EERP SN LT, AT, MHERISHIST % SC Rt @M 125 L TiX, Phoenix i#HT D AT S0 & L Thil
B2 PIFs Z[RIE T %720 O HIEGmROMF B LETH D,

SEXH

[1] Nsimah J. Ekanem, Ali Mosleh, Song-Hua Shen, Phoenix — A model-based Human Reliability Analysis methodology: Qualitative

1. Zaxvgtt s PIF Oxfii

Analysis Procedure. Reliability Engineering & System Safety, Elsevier, January 2016, https://doi.org/10.1016/j.ress.2015.07.009
2] R ORfEES  TEELRZESTULOEK EMERHR LA N1 (GFocd 12 H 25 AflE)

*Yuta Yanada!, Hiroko Takada!

"Nuclear Regulation Authority
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T FREF;BEHRICHIT ISERFHAEEMORNY HH
(1) SERFHREFM2ERICETHIEESRMEICK D) X 51
Shika Nuclear Power Plant's response to the 2024 Noto Peninsula Earthquake
(1) Risk assessment of transformer failure at Shika Nuclear Power Plant Unit 2
R B, WD sz, KK EREY, @il BT, R KRR,
W FoF2, iy %2, il 2, B RE2 rE JE
'JbkE®E /), TEPSYS

A6 FEREX BRI L 0 EEE T SR EFT CRAE LI BRSNS, BT HEE) A7 EOREY
A RIE LT\ eh vk PRA FiEZHWCERMICEHE L7, E7-. HI5E PRA FIEEZHWTE L EAROHEE
FERTAMG A& Fefta L 72,

F—D—F: MR Y 2 73l (PRA), RIDM, U A7 {F#HiEH]
1. ¥E

EWN D PRA TliE, BEMEEMR & Vo 7AMNTEIRE Y OBZRITEEICET ML SN TRV T &R —iK
TH Y, UHEBIRAET D PRAETTALFEEETH o7, Lo T, 56 FEREXR BRI L 0SB T %
AT CHRAE LB ERRUED, P NZRICEOREREL G a2 ER&IICY A 7T 5 2 &3 Hk
mhhoie, ARTIE, SR IEEN 2 SHEEZFMExIZR L L, SNBEREY O E T /b T 52 LI
L0 EEEMENEZRER A REHMERT DY R 7 ICEOREREL 5 2 T2 E EEICEHE L7z,

Fio, SBREEROMBAMIRICIRD RIDM IZET 5 Z & & HAYIZ, #I5E PRA FiEZH W THA L ES O EE
JERTAMG 2 Fefti L 72,

2. R FHii#ER

HEIZLVEE 2 SHOFEERLOEE 1 5EORBEEROMWEN A LN, ZORETORY
SBO J&AEMRE T HIERTOIRBEIC LK 12 5 & 72> Tz, TD%, 1 SHEOREEESRNEIRLZZ LT
U A7 IXHUERT & R IARIR L7, HIERATOREEIZ, 1 FFsBICHE L RAaZaREICLY, VR
ZHBKIZ0 3D LIIRF LTV, TSRS L, ARIOMEICE DY 27 8M3E T <ENTh o7z,

FIlo ABERZEIRDLIEERD T F7 VU T 1 27l L, PRA T T /VICHAIAT Z & THIFRIZXT 2 FV
BEE A L7z, B2 5OEEEREOEE 1 5 ORENZEERIIARIIC FV EEE 2 E < 5> HCLPF
RN, THEAMTR OB mN D & 2R L7,

Ll K1 FAEIERRO TR R

HCLPF EEEREE
FVEEE TOREES
(O: @2, x I RE)

e L Y 9.5E-01 0.11 x
i $91/301T{EH 73E-01 031 B
1.00E

8.008 7.0E-02 0.48 X
6.00 2EFEBREERR 7.0E-02 1.33 O

4.00€-12 #1212, 2ERRBRERR 4.7E-02 1.71 O

6.57E-13 -

2.00 1EFHERERES 4.7E-02 0.72 O
TEC s 1rmum wmw WRESE T 2= NEEE 2.0E-06 114 O

RISBOREEE (/F) ¥ REELEHECOENEESMESI1049 [G]
1 EHE2FITBITHEMNSBO A 27

*You Higashiyama', Hideyuki Sakaguchi', Shuji Kimoto', Keisuke Takashima', Daiki Harumoto!,
Shohei Yamagishi?, Kouhei Ikeno?, Yutaka Nakata?, Kouki Tsuchihara?, Shuuhei Takeda?
! Hokuriku Electric Power Company, > TEPCO SYSTEMS CORPORATION
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15:00 ~ 15:15
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[3F09]

R PRA IC5 1S BRSO ST

ZD I AICKBERBBARY MILOBRAZOEEEL
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Al BififZER LI-fERR/H Y RV FEFEOEELHR
@7 I YY) —BEERFEOYR— FRAOBEEHRE
Development of Probabilistic Risk Assessment Methodology Using Artificial Intelligence Technology
(4) Functional Enhancement of Automatic Tools of Fault Tree Creation Focusing on Support Systems
T AR, TR B, SR Y, iR B!
1JAEA

JFF- T BT ORERGRA U A 7 SEM O =AY « SRR FEEE Bfs LTc A / N—v a3 Y EAIHT 572
D, AT B 275 M LR EORRGHREN S 7 40 b ) —{ERIC S B el a it L. B#3IC/ERT %
FiEERFET D, KBTI, TOHBERFIEL VR — FRE THRRENLR L7,

F—I—F: ALHRE, AL fEFRFmAY U A 7 5, PRA

1. #5

JAEA TiX, #EERM Y 273l (LT, PRA) OXNER - 2h R thR I 250 mT . WIYHS PRA O
FaEFNEZ I 2 T2 AT MMERENEMRNT | 25510, BRSO AL B 275 U R EORGHENH 7
40 b U —(LLF, FT)ERRIC LB 2GS oM, 88X O FT & BBINTER T 2 TIEO B % & B IZ D
TW5, BIR[1][2]ClX, 7 v b T4 U REME L LIHEER L~V FT & iEE— K L~UL FT O HEfER T
B2 oW T Lie, AT, AR — F R E CHREIEIE L7z FT HEMER TIEIC W TS T 5,

2. FT BEIMERFiZDYR— F RANOHBRELE

FT HEWERTIEOBRFEICH T2 o T, BRERICREIL S MREILIR 2 3206 L TR 0 | Bz oW i, Hss
VAL B — R L ~L & By RIS FT ORI A Feli L7z, BEREILIRIC DWW CiE, FT /BRI EE 2R
FMILZ7 v F T A CROFRGHREF L PR — FROFRFHEINLZNENAIE LTl benizw, &
BOBRFHKEFELY FTERICLERER GHOXI SR EWVICTIEZRBERE AT 28072 L) 2L, 7

HYRIA VRBEOY R RO FT 77 A LEZR g @

AR, CNBFT DT 7 A LEOEDIKATES L wmee |

5 FT HENER Y — L ORI 51T - 72, BeREIRIER% O pansanons F17 4 noni
VL OWEERICRT, 7ry hIA rREFE— @ : ® ¢

NRO L5 RO KRR EHT 5 R SRS FT T Booyton

77 ANERE SELEA TR HHE WY o e o g

F#) ZYR—FROFT OTE EFEG L LTERL, ZDTE

LHFEGET O T A RO FT OREFRLL LTHRET ESROREOND REZRIMET KLATTOT7 4
HZ LT, BRDFT 7 7 A NVEOREZATRES LTz, X 1 FT HEMERY — L OEE

3. BB

BT ED Al Btz O TZiREE S O FT BEERFIEORBEEZED . R — FRITxHS L7z FT
B BN ERL 152 3 E LISREDILBR 21T o 72,

AWV SCRRFE A T2 AT HFSEB 3 F3E IPMXD0222682583 DBk A 521 726 O TF,
SEX

[1] ZHF D, JRS2 2023 3. [2] AP D JRSE 2024 53R

* Yuki Kondo!, Satoshi Futagami', Kenichi Kurisaka! and Hidemasa Yamano'

1JAEA
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Al Bl 2B A L -RERH ) XV FHEFEDSELHR
GEBMET — 2 R—RABEDO-HOBSHREHEFIED 2 RO~ D:EH
Development of Probabilistic Risk Assessment Methodology Using Artificial Intelligence Technology

(5) Application of Automatic Failure Detection Methodology to Secondary Analysis for Reliability Database
Construction
TRH O A B, e m R -2 LIl FHit
TR RY T (K, 2 AT AT SERE SR A

NUCIA % ® PRA [GHMET —# N— 2D F 7 7 VOFIR P FIEC, AR Al ThH D ChatGPT OFEH %A
7o FEE L X, RROBEIWSZETery MU — 7 #EEOBHEHC L FEROXR > b U — 7 HEIEOKIR A A
fEL7eoTe, IDHIT, HABORM TH L EEDORIEILL - TT 74 (BR) BNRHANE 72 R8I L,
MOREBNHOHGEXE F CEENEETRT LI LICEY, BEEEZ/HETHZEBARELE o7, 2
AT IS S Hm TR 2 T T RE e FIE A BUE L. RERFIZELOMM & & o HESC 30 2 Bk L7,
F—TJ—F: ALEN, ZERk AL ChatGPT, HEamAYY R 7 5¥M, (ST —4% ~<X—X, NUCIA

1. ®§
NUCIA %@ PRA [GHEMET — X X—AD N 7 7 VDR SHIT Al FiEEZ WU AT A& LTV 5[],
A BT T A O AR AT O B 72 PERE A F I #E7 ChatGPT OE H & 5l x 72,
2. BV RAT LD
NUCIA %@ k7 7V OJREGHTIZ ChatGPT DIFH A XY | — RS O3 HTRE I D Ea FEBL LT, Figs L
T RER OB E STy NV — I EE ST D2 A7 4 haY— (G FIHE) % E# L. LangGraph
ERWTONOAT v T~V Fo—xr b AT A ([FEBIEEK] F—24, IBARERK] 57—, [EHE
JRA] F—2a, [BIE] F—2, S]] F—2, BEERERE] 7—2) L LTERATLIZEICEY, FROx
v NI — I HEEDOKRNAIREE e o Tz, FTo, HAFEORE CH L EFEOREIL Lo TT 7 & (BHE) BR
IR & 2R DRREICKRT L. AL Ay hry— CEBR) & L THBRORE O BGIEER F TEEN
ReERTHILICKY, HEAFHETELRBLAG, 60, HBRELZ I 5 kot & LT,
FRERW Loy N —IEET — 2 _X—2A L, TOT —F X—REMEHT LTz, ThicEkoEdk
W, JmERE, AR S O R R A H W AT R e FIE A RIE L. RERAIZALOMAME Z & OFHES
w2 Mt Lo, ERLOBUE « 24 MERMERRRS R ICE DWW T, i R OB 72 &4 7% O BRJS i 2 %
BT,
3. fEEm
ALY — VO FiEime g, RIEL, B, BIboRE & oirE OSEIc B3 5 EfME, Fi—rEoE
ORI L &7, FFZ ChatGPT OIEAIC LY, FKRO X > N —7iEDRIRE T 7 &2 (BEE) ORFEN A
R, Zhva W THa R 2l Al Re e FiE A R E LT,

AAFFEIL, TR PR RT3 A7 LHFSEBR % 353 JPMXD0222682583 OBk & Z1F 72 b D Th %,
BEXH
[1] H. Ujita et.al.; Development of Probabilistic Risk Assessment Methodology Using Artificial Intelligence Technology. 2. Automatic

Fault Detection Method for Building Reliability Database, PSAM Topical, October 23-25, 2023, Virtual.

* Hiroshi Ujita !, Tatsuya Morimoto !, Satoshi Futagami ? , Kenichi Kurisaka 2, and Hidemasa Yamano >

'Advancesoft Corporation, 2JAEA
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HE PRA [2H(TSHMHESHREDOE
ZT0 9: ALICKBERBEERARY MLOEHAEDOBEREIL
Evaluation of Seismic Diversity of SSC system in PRA
Part 9 : Improvement of calculation method using Al for floor response spectrum
ORI R, KRR 2, RS SR, P (2 Al RS, B e
ICTC, 2HURMR, SthEHN = P v, *&E

M ERZARME DR IZ N D 22 - L DIRISE AT b VIEEEGHRIEORSEE R LA 13025725 AL Z2 AV TR

JRE AR RIVORETEIEIZ DWW TRET LTz, BRSNS RITHE IR & O 60 ALIZ KV IRINE AT F v

%%ﬁﬁ:%i#é:&%%ﬂbko

F—DJ—F: #E PRA, MESHKIME, AL, RKIGEARY L

1. [ ZUHIZ JFr ko L EE IR LT, IREFHED 28 (MBS 2@ b 2 & T,
ORI X 2 3G R R AR A (DR L, 815 ) R 7 ORI FTRE T db 21, FEBIEE 7 /L Tl R AR
U 2 7RI B A IEHE ISR T 2 72010, Bix 22 2 FAVTRR O HUES) 2 AV TR 21T 5 LER &
b, EH AT, HEOMREDTZDIT, AT b= RN EE TS H RO EY OfE
Sl PAE O R Z R AT, RIRE AT MVORELT 2 2 - o FES (LUF, 23 8=
ERERROIRTEIR IC B\ T, HEEREEICREAH D Z L AW LMC L, SREOMRICER LA TE T,

AR, “HXTHEESEE %2, Al ZAVTHEEEZTTH 2 & T, ZHRUT L DRIEEART |
VDB O SRS EAL 2 B LT,

2. ALICKRRHAKXOWEDFE AWM TIE, =2—F1xy NT—Z2ERH LT, 700 2RI
Ko THH LIZRISE AT bV & TRZIBEIC K o TEIE LIZRISE ALY bV IZElET 5 b L—
=T EATH LT, BHARICIDRIEEASY M EMIETDET VAR L, FEHT —ZITIER
LT OB T — #4725 1000 8 O HEBEREE 2 EH L, KBTI OV T, TZ2HRUT K D RIGE A
7 M) BZANT =4, RAEEIZ L DRISEART bV X —0y b7 —4& & LTl

3. THhML—=UTRETMIATI Z LT INEEMEL, EEOISEITESTHZ L& ARRIC LTI, 2D
BT ARNT =X & LTRRITOMREBNT — 200587 — % LIX R 5 200 DMESIET — 4 %
EH LT, HEEREE DOMGEZAT > 72, —

— A

4. #ER LiZ, B LT ET AV TT A RT —F % AIE

—HIERT

10000

ﬁmur%%hk%mﬁx&ﬂkwk WIET 5
RIDRIGE AR RV, REZIEEIC L D RIGE A
X7 MERT, IO EIFNTEELY K&
ISERFEH S NEE S NET VICL > THIIE S 100 7 7 . )
. EBREOEEIZESNTND Z L lbnd, B

PR 1 ALIZ K DIRIGE ORIER) R

[1] KB - fih, H1FE PRA (CH1T DMPELERIEOFAN, 2019 F JR1-IFSFEOFE

[2] RJE - fil, HiFE PRA (C351T DMPELARIEOFM 0D 4 KIGEAT M ORI FIEOEREEAL,
2022 A I RMOFESR

[3] & - fil, RIGEAT MOEHEFIFIEICOWTE), BARBRERS RS PIRREEME G . 1986 4F

[4] JR&JT. MRS T — 4

*Mitsuharu Ohara', Kohei Oba?, Yasuki Ohtori?, Hitoshi Muta?, Yoshifumi Katayama® and Toshiaki Sakai*

FRIEHIEE [gal]

1000 oo

ICTC, *TCU, 3CEC, *CRIEPI
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SMR F Sphere-Pac ERAF DBIFE
(1) &J& Sphere #IFDFEIERRE & RRICEIT HRE
Development of Sphere-Pac Metallic Fuel for SMR
(1) Investigation on filling status and its heat transfer of metal Sphere particles
TFROEARY, fek B, W R
PRSI R

W DR AW & AR A T F U AV A Y » 35D SMR JRFIFOEHEIRRCA 7 F 0 A
PEZ T BT D72 ARMFFE TITBREPRL 1A 88 | CEBE S % Sphere-Pac JREID FEELRAEL TR % D
WPERE 21TV BREHEREIBREI A A A X AR T B2 BIR T 5,

F—D—F . BREE, ZEREEXR, NMEEPI1-IVRFF. €EBREH
1. ®§

Sphere-Pac AR, & BB O I SBMRERHED T — 2 DR JE LTV D, ABFSETIE SMR TORREI
AR R A B2 & T 5 Sphere-Pac GBIAEIZBRF T 57280, &R RUREHEEE AR — L 2 M L BilRgE s
NOFIBE 22 & O Fe R L OTR SRR O R BRI & it L 7z, a
2. £J8 Sphere &£ A ¥ RER |

ERENRRD AT VAR — /L TRBE ~Fe, R & AR — /L~ HED KA
ZAHET 5, FREF OB e LoD T & LR FIEIE[ 1] C AR B O MR R A 1T
ofc, WEBEZERT AT VL AMMOGRE L ER3EHORT v L AR — |
U (BEA 03mm. 1.0mm B L 1.5mm) CHREEE%E2ITo7-,

2-1. EERHNTERR (T U5 LARERIEE[]) Figl : 1.5Smm R—IJLFEEDHH

WEE LT 2@ RE L L R%, BT R CTERLZIE L, AEKEGBE ICIEAN, KEKOE
BEWE LTz, KOBEOIRERFELZEZBE L, @REONEKELHAELITo 7z, REHBEOR—/VERK
fFEZ R T 5720, 3 FHOAT VL AR — LV ERATTICENThERE ICHE, K& S &KL
FRIC L, FRIBEDO AT VAR —/V LROEBZRE LT, A7 > LA (Crl8-Ni8) At Hiim A &
IKDEEFEFE IS E, SUS OFIEL 5 BIEHIA 1TV, FeIEE & R S 2l 217 - 72,

2-2. EEEMEREERAT

Sphere-Pac & BIREI OB U CIIBMAE R FEROCAIRERIE S I 2 L—3 3 2 K0 FptE & R Ta0m
L7z, B Tl AR—/L il & 8 E OIRE 2 TR A I Uiz, A7 2 L A8 (Cr18-Ni8) D#\
RO SCHEME 2 VT, Bruggeman[2] £7 /L& H L CE G- FHREAE & ol L7z,

3. fEEm

3 FEFED SUS AR — /L FRIER O KA & AEMER 1L, EAE 0.3mm CTHIER 0.58 - L HEMR 7 0.0052, [EAE 1.0mm
THHEAE 0.59 - FEUERZE 0.0014 3 L OVEARE 1.5mm THIEE 0.60 - FEMERZ 0.0013 L7270, T U ¥ ARE
FEVEIIREN 22 Lo VT THRERL 0.59-0.60 L 725 & HV[1]. AFEBRE BT 5, BUZEROLAMR
FEFIE 10.40 Wm/K, T VEFRERERIT 6.6 Wm/K LieoT-, ZOEBROER IR TH S,

BEXH
[1] Dullien, F. A. L. (1992). Porous Media: Fluid Transport and Pore Structure (2nd ed.). Academic Press. ISBN 978-0-12-223651-8

[2] DAG Bruggeman (1935) : "Berechnung verschiedener physikalischer Konstanten von heterogenen Systemen.", Ann. Phys. 24 ,636

*Jialin Sun', Isamu Sato! and Kyoma Tsuden'

Tokyo City Univ.
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BRES & OAMGEMEEFTMCRE T SR
mim FTOHRELIZES Mo BRIE~NDRE
Study on evaluation of catalytic function of platinum group alloys
Effects of phase transformation on Mo oxidation at elevated temperatures
PR . KOS L BIEEET L RS L S
PR TR

ik AeBEGEIT. WEMET L5 Z & CRBRERROM LR RIAEN L, G80MEIZE D Mo
FRAGIZPE D BEVAIRIESE 2 L 7 u R LUV TCHUET 2 FIXEECTH H, T2 T, Yaaloxd2 TEMIZL D
Bl DT BIEHREEIOFER KR ONEe81%2. FIB L, I ONZ EBSD IZ X S HIEICER Y MLA T,
*¥—7—F: pekEae. B, TEM, EBSD

1. #E

5 FI G R OO FRALBE TS CREMRIRIE & U CRAT 2 AREEaIT, KBRS L L COFRFIANE
REINTWD[1], W EOHFREFNIL, FHEDOFEEA 4 (Mo-Ru-Rh-Pd) Z BN L K BRI HE 4 FH5E 5
% Mo BREIC X 2 —EofiiErErgrm L3R 5 7z[2], ZORFYE4 T, HE LA ER &9 5 Mo BR(bicf
WV, EEERY KO PHRTERL S LD LB X TV D, AL T, BUEMEC K 2 fildiagm -4 Y#%oc#ic
B 5 EERAEOFEAIBIZC L 0 if19 5, EBSD CRFTHIZRAE S ALK OV A OBlEE, TEM IZ X DR L
L TORGEREEOBIZEZ BT, 7ed5. TEM BRI & L C FIB @12 L 0 MR 2 /ERL L 72,
2. ERAE

B AR A S A FT 2125720, Mo BREIC X 5 EEZLICER T 57, MAREZEE XV Mo 2
BATRAL D Mo40-Ru45-Rh-7.5Pd7.5[wt.%] & Uiz, By RE AR E 0 I &, BA L TERERIZ L,
T =R L0 B4 L Uiz, Z D% SEM-EDS X () XRD I K AR BIE 24T\ A CTIUEINEY1.3[kPa))
%[2]. FEFRROTFIETIHREBIZE Lo, BT ORI 4 BIEE O 7o O IHFEE T¥i{b L, EBSD IZ X V&
a7 O AT 2 JE Lie, 2Otk IIEAATEER B FIB 258 TR S 0. 10 pm] O 2 ERL L 72,
723 FIB 248 1X Ga 2 A A i & L, NMAEEE 30[kV], Bl 167~13500[pA] & L7z,
3. $Eam

JHENNZLHT% T Mo BB (b D7 L 5 b o & Bbi 5 EEZE(L AR L7z, XRD
TIE, BEH D MoO; KT RuO, /7§ B — 27 BB 72, X 112759 SEM-EDS (31
BBt oW T, RUBHR 2D Mo 2R LT 2 ICiERd S 7z, EBSD HIE
Tk, BdNE - MENC KD/ NSV OB R Z T L TV e, RuafHiEE 3585
ERER AN A DTz, AT Z & TREIC R 25 EBbnb, X 2 1% FIB
i CERL U 7 GBI ZARIN T, BIZICE L2 B S0 0.1[um]) Th -7z, 5% 1L
EBSD CIEMEZfE G LA BUGT 2. INEATHE OB D FRZEALEL 53 70 © TEIERRE & 15 C
TEM #1282 L, JNEAI1S O % & A T2 IEREHERL G 4 5.,
BE I

[1] MR EH S 5 FE BT X 2 AR HEAE R
[2] FREFHFIREH 1T B R B DA DRI B 5 R JE-I8E BT X 5 B4 4 0 5 B 2-

HAR 1542 2023 FROES 1 RLERL M

*Kyosuke Osawa!, Yuki Oiwa' and Hongfu Liu', Isamu Sato!, Hayato Uchida!
Tokyo City Univ.
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HEgER @RS & T /KL F OIER & Yt

Preparation and characterization of simulated platinum group alloy nanoparticles
TN SR R ERA N ERR B ORSE Rk
VO TR A

P& AR TIX, FRLEE TR CE S D B R AR O A &R A 4 (Mo-Ru-Rh-Pd) & /K F AR RS & L C
BHFIRTHZEE2ENE LTS, ZTO7HICIE, B2 ER L, BEE 2 ST 2 N ERH 5,
fBEEREITRI DT R & SICRET D720, ERICEST2MERNH D, T I T, HBEHEAEONREME L
L CREERER & /K IRV 7 LB Je S8 CHRRL 7 2 LY il 2 st L=,

XF—U—V: A&EAE. T ki WYERE, RS

1. &8

i FHFRE O LB B W CRAIERIE O Ty & L CHERE SN EL N D, FifE A4kt O flliik
REOM ED=OI2iE, RiEE /NS LTREBEEZEMEEL ZEBRFHTH D, ITHRTIE IV 7 5RK508
EVED | EMAOMIET D Z L1k, B bEX -72[1], L L. 2 OTFETIIEEO RNAMRIRE ORI
Bt nm~% um O H O L ITEV, IR pm~E - pm BREETLIMNM L TE 2, Fo, RBRmE S E
ORI & B2 0 ELI TS, £Z T, WRFP CEEBHSES®OT /K2 FRT 2 HIEE R T 5,
BIROGEERIRT TEDT-DIIIETCHRA A U DBETE BT IVERD H[2], €I T, HEEAG4ET
EER AT DA, YT R 0T UWEEEEER 2 W THERUFIES T 1B I DWW T O R EZ 55 2 &
ZHE Lz,

2. EBRFE
F KT ORI ERO £ E T 5 B, WEESLSE TR s BP9
L ERR AT A EMIER L OVER I T - WE 2 LR RS TR AT o i
B - RE S AWAREN D S, FEAETIHEFRENS LS5, £7-
RN R FNEICEERIC A U, CORBRIT R E DITH R D € g
S AlEO TR RS AV CHT 2 1B 7o, iR Gl h g  FRomi  SZEE|m
VRN SR 2 725 KPR IR T AR N2 D BERS D, e

VIR CIRRE = R F—RE R0 BELTLE S EDRBAIZMEL g | 100w
THMEEs, 2 CIEMMEmReE Al LT, < 2AB=F Y GEr] — 58, Lam

LA RBA L LT, 2 00BIRERA L CRHBINERE RN L, § | o
BT Ui, [ 1SS TER L7230 7 m—F o — h 2R LT [ame A 4ms

W5, F£o, HEEBRBEOOOTHIKZEY L, #iESE-b0 a2k X1 ZRRfEo 7o —F ¥ —h
ELTW3,
3. MR-B8

213K 1 OFEBBRIETOKRPLHBEO LT I, BRI LIZbD
ZSEMBIZE LIZbDTH D, RN 1~2um FEE DR 5 57z,
Fro. BrbUSEO, EOOBEERF#O, KB oBiEQ TOMK DI TS
ERBEE DT, B E W2 EXAFS 21T -72, FF LV
FERIZOWTIIREZOBRICBIE AT 5, 5%ITT /R OER T EZ KR
5L L BICASEA SO FERICET L, HEHEARENCE
J BT R ORERREEBLRL TV PETH D,

2 KRHP3EA%EG D SEM

S
(1] MRER BB 7 U INWIHE TOKFEEZ B & LI-BEBH%E A ARRF 155 2024 FROFES
[2] Kohei K. et al (2014). Journal of the American Chemical Society, 136(5), [1864—1871]

*Hayato Uchida', Kyosuke Osawa', Isamu Sato' and Yuki Oiwa'

Tokyo City Univ.
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B 202538 14H(2) 10:45 ~ 12:00 I G218 (Zoom L — 1»7)
[3G04-07] 1FF7 U, YEF7ZF7I>F> bk

BEfR:EE) BR(JAEA)

10:45 ~ 11:00

[3G04]

EF D CERERNTIC & D KLT 7'V ORI DHkEL & LIBSIC K 2 1&3EE

(4) BB > 4 1) — k OHSIEE

*Z2 M &R hE B RO MEAZ RA B2 K15 5LEI3. BHHE BX3. Neil Cockbain®,
Andrew Parker®, Malcolm Joyce®. Paul Murray® (1. BRA. 2. NFD. 3.JAEA. 4. NNL. 5. 5> #HX
R—KF, 6. AT XUV F4 RKF)

11:00 ~ 11:15

[3G05]

D CERERNTIC & B I88 T 7' OuI1R1b A DHER & LIBSIC K 2 #&EE

(5) EFRANBIFICH TR EBAK T TUVEBONAN—ZART MILAKX=D VT

RO BT, IRA B, AR %', £M &A% k15 30813 David Dunphy? Paul Murray® (1.
NFD. 2. BRK. 3.JAEA. 4. R ST 51 RKZF)

11:15 ~ 11:30
[3G06]
BEFETT Y

TV MEBICHIFARCI 7OV ILEEBZICEET 3185
e RF. A5 FE

1l EB B (1. RE#BHK)

11:30 ~ 11:45
[3G07]
KA ZBCRRFERSTHRTOELFT I LD SDRES b U LAERRIGHER

*thE #B2T (1. JAEA)

11:45 ~ 12:00
BERAS 5 B

COHERFHER
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BFHSAEBRBITICL SR T I ORIRIE~DOBE & LIBS (& HHREE
(4) @u0Ea 29 ) — b0 HSI G
Challenge for screening of nuclear fuel debris by innovative spectral imaging and its verification by LIBS mapping
(4) HSI analysis of heat-treated concrete
AR Y R FERR Y MR MY Yn AR 2 SOR T 2Ry LA, EIEE FRS
Neil Cockbain 4, Andrew Parker °, Malcolm Joyce °, Paul Murray ©
LRBRAEE, 2NFD, 8 51~ J18%4%, * NNL, ® Lancaster Univ., ® Univ. of Strathclyde

IF FNWE 2 ERSIT T2 FEE LT, N X—=2T ML XTI X DEEMEN (HSD) & L—Y—3
BT L—27 X503 (LIBS) #flAaaiotd 2 LIicE B LinempFse 4 9 E & i LTV 5, ARAF5E T,
HSILICE D 227 U — FOBEREZ I CTEX 20 ORF O, BULELE /L X )UE OFERL L 3l 2 3 A 72,

F—IJ)—FK: A RX—2XT " A A= T, a7 J— b

1. #8

IF FN TR BN T ALK T L, 27 UV — MELEBERIE L2 SIS, i & 8k L <
Winwar 7 U— NbIE#T 7 U b ORI Lo THREEN LT hi- B2 6nb, MEshiza
7 ) — NI OBEIEZE . fEAKDOERIE, T T MMEEH DO IREC L0 OOE L, EREIRE N
L<HIT DT ERMBNTWHY, ZOBBEREZIMBIDHBIT 52 ENTEUL, 207 U — Mok
B IR T 7 U NLE e SRS RICET 2 M A A ER THES ZENTE D, A TIINERD I A Z
FVHLELOGHERBHELND HSHIZHER L, BVLER 2t L 7=V X A 2 ERL LG T — % 2 BufS L7z,
2. RERFGE

BEERAZ INVICE > THRELIEMREMEM E LT, RV bT 2 ReA L b, KERA L, BUkHl
FHWRMNoT2, ZHE 100 mm® O @RI AL, 2 BRZITHAGIRY 1L 26 H ]SSR TR A
L=, Bon-RE20k L, REa2ES, 3% 70— T 200°CH 5 1200°COHiPH T 8 BfEINE L 72,
VERL L 72 3BHZ DWW T NFD IR E STz N« D N BN /8= 227 kLT A5 NH-5H-1.7 Z W T,
350 nm 75 1100 nm £ COMWET — X ZHfs LT,

3. MEREFLED

X 1 ZEVLBR 2 it L 7= B0 ZOLVRREIO AL, X 2 12F O KKEERZ 77T, 1000°CLL_EOBVLEE | X v WIRT
HEOEEN AT EN DA, 800°CLL T TAULHE L /-3EHIICZIT A SN2\, KEROE( S bIREED 2
ENF 2D, ZHEEHZOWT, #UEHIBNEIC L2 0 A2 R0 LR Z K 3 1R, —HICiiy
HERROND DD, MIBMESZRS AL FRMICOWTHENTE TWNDEES 25, HSI ik =
70— NOBBREEZFNTX D AlfEtE 2 R 2 LN TE T,

80

——Asis
—— 473K
‘ 604 —— 673K <
‘ ‘ ‘ : —on —
B
By i 2 >
- - S 40
As is 473 K 673 K 873K '§
T
& 20 i
‘ ——1473K
.
E- : 0 T T T T T e
. 400 500 600 700 800 900 1000
1073 K 1273 K 1473 K
Wavelength (nm)
M1 e B (5E) B2 s B 3 BBHIRIEIC K D50 HE

AWFFTIL JIAEA B & AR U 72 17 S RH2 50007 - A B S 3£ JPIA23F23830470 DBk & 51 F 7= 6 D T,

BE

[1] m&L B, REM B fth, BARRT %S 2017 FRKORS, "BEFEEOBERT 7 VIck b a7 U — oSk
\ZBA9 D HF5E," 3F06. 72 &

"Hiroaki Muta?, Yukiya Sato!, Takafumi Okita!, Chisato Sakaguchi?, Kan Sakamoto?, Hironori Ohba?, Ikuo Wakaida3,

Neil Cockbain 4, Andrew Parker 5, Malcolm Joyce °, Paul Murray®

10saka Univ., 2NFD, 3JAEA, *NNL, SLancaster Univ., 8Univ. of Strathclyde
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BFADHEBRBIICKSBET T ORBRIEADBE & LIBS IZ& éﬁiﬁ
() EFMEBIZE T HEEBRET TVEBONAIR—ZARY bIA A=D 2T

Challenge for screening of nuclear fuel debris by innovative spectral imaging and its verification by LIBS mapping
(5) Hyperspectral imaging of simulated fuel debris samples in the near infrared region

Ao g SR 'L, RN &Y, ARmE P2, RY 54HI 3, David Dunphy?, Paul Murray®
INFD, 2Bk, 3JAEA, * A NT R 7 T4 FR%

WS REIT 1 58 (IF) OBRENT 7 ) O FiEE LT A 78— RZAXT fLA A= 7 (HS])
LL—H—FR T L — 7 4 %@B&%ﬁﬁAbﬁtiﬁ%T%L KA O A& BEE L T\ 5,
AFEFRTIE U0, 2 & Tt 7 U sBHZ i LT RAMEIRIC 81 % HSTIERE R >\ TG T 5,

F—D—=F: A R=ZAXT M A= T BRET T
1. 8

IF WERIRI OFHE OFEA LTIz, e 70U O BRI B H LORE 72 Bic kv, BFICmiT - &
BERIENRAON TS, 5%, kﬁﬁ@%ﬂ?f)@ﬁ@ﬁb%ﬁ%%%%@%%_ﬁﬁtb\%ﬂ?i
U OHBBER N AR THD Z b, T, K2 20 s> 2o 52MHSIICER Lz, 2 E T,
U0, & & ettt 7 U 3N 6 L C AR REI T o> HST % 320 L. #LARIZIS U7t K FE v Zeiikpilic
TR L2 0D, U0, lLRITIE U7z Rt 72 B b %+ I 2 BITIZE S e oo 2B, —5 T, SITifFgtic
BB dmARAMEEIC I 5 HST OaE Iz L0, wxﬁﬂkﬁ%@&#%ﬂ%ﬁﬁb UOyic7 % /A K
ZERMUIZREHZ B W T, BEE R AT M OBIENBREINT L T2HRENRENTNDEZ &b,
A Al BB 7 U SBHT 6 L TR E I B8 1) D HSI % i L7,

2. REBAH*

1Kﬁﬁ%ﬂ?7)ﬁﬂ@ﬁ%%f#ﬁ\:n%®ﬁﬂium\Tﬁt£W BT 5 HST I L 7=50k}
RIL[Rl—Toh b, AENIIT R MBI O HE ﬁmbtﬂ4n%z«7kwﬁ%71_h6®ﬁﬂ%%%b;ﬁ
ﬁ%%ﬁ@x«&b»%@mtto&k A E Tl ﬁﬂ%ﬁ@ﬁ%ﬁ%ﬁ%?f%i%% DT EITD
N, BB EICKHERRKRELS B LT, BIERL AT M ESED 2O OB RS20 2
LB b E T, EREI DAY MR EBIET D720, 5k [RIEF %%Ltﬁﬁ@ééﬁ@xmﬁk
Wb EICEREIO AT MVO SR 2 HIE LRGSR % R FHERIZEED < RO R & O U0, bk
W CT2 i 72 A SV AMBIEL FTRE ) S LT,
3. BERERRUFELED

X 1(a) e NOIZZENL RO & HSTHIEIZ L V1S SN0 el a2 s, l1@@%ﬁﬁ@ﬁﬂﬂ
DEARBIDO AT MVOFEEEZ TG L, AR AR EZRDTZ 9 2T, ARG IZT D720 EEN
950 nm DO RTIERUYL LIz, 2BIO AR MV A LT R A 2 17T, MR TcHENRR LY
é\x&ﬂbW®%KMk%<£ﬁ6:kﬁb#éoik\ﬁuﬁﬁmﬁ@ﬁﬂﬁfi%Uth~abw
ZEFON, U0, LERIZIE U BN R 2 5, FRICAMEEFEIRIC 1T D E THo I TE TR o 7o
zwwmmhwﬁﬂmﬁmfhzwwmm%mﬁﬂ@@U@%%KEUK%%%&E%MW%&%%ﬁ%
LD —FH, TN N EL D ZI04AFISE0S BB TIIMthd A7 ML & B a2~ L CE Y, MK
F N U0, RIS < BB BN 4471 %&T%tw

F 1 BEHER ' S

REES ank

Z104F1SE01| 1%U0,-49.5%2Zr0,-49.5%Fe 0,
Z104F1SE02| 5%U0,-47.5%2Zr0,-47.5%Fe,0,
Z104F1SE03| 10%U0,-45%2Zr0,-45%Fe;0,
Z104F1SE04| 50%U0,-25%2r0,-25%Fe,0,
Z104F1SE05 95%U0,-5%Gd,0,
Z104F1SE06 1%U0,-99% 1> U—hk
Z104F1SE07|  5%U0,-95%1>2U—h
Z104F2SE01|1%U0,-49.5%2Zr-49.5%SUS316L
Z104F2SE02| 5%U0,-47.5%Zr-47.5%SUS316L
Z104F2SE03| 10%U0,-45%2Zr-45%SUS316L

e 7104F1SEQT +oeeee Z104F1SE06
e Z104F1SEQ2 wevvee Z104F1SE07
~=Z104F1SE03 ===Z104F2SE01

Z104F1SE04 = = =Z104F2SE02
=———Z104F1SEQ5 = —~—Z104F2SE03

1050 1150 1250 1350 1450 1550 1650

Z104F1SEO6 Z104F1SEQ7  Z104F2SEO01 Z104F2SE02 Z104F2SE03 &E (nm)
K1 (a)FUEMELR DN b)sy i & X2 950 mﬁxﬂiﬁ}ﬂ—rmfﬁ{ LL7=
4. ?ﬁ‘]ﬂ AR F/I/Ei{'("b’zﬁfﬂﬁ nm)j j‘ﬁXAﬁ

AMWFFEIL JAEA S & 54 U T2 DRI « A ERCEZE JPIA23F23830470 DBk 23172, £z,
AWFFENCITIT HPEDFERMIZEAL T, =« Py RUBRORIZZ K22 Tz | REHT 5,
BEXH
[11 M. J. Kahn et al., IEEE Access, 6 (2018) 14118.

(2] %A Jle, SR T, R B A, AAREF TR 2024 KO KRR, "FEHTHISOEBHGIRTIC K 26T 7 U ok
~OHkEE & LIBS (& K DMGE (1) HEERRET 77 SO (5L & F1A4h," 2N10.

[3]7J. Zabalza, P. Murray et al., IEEE Sensors Journal, 23 (2023) 25607.

*Chisato Sakaguchi', Kan Sakamoto', Atsushi Ohuchi', Hiroaki Muta?, Hironori Ohba?, David Dunphy*, Paul Murray*

INFD, 20Osaka Univ., 3JAEA, “Univ. of Strathclyde
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BEPVETTIITY MEIZEITSH Cs T7AYVILERRBRICET 585
Study on Cs aerosol growth process during a fast reactor severe accident
g YEE, WP EEY, R !
VO R

F R AAHASEFEOLET T 7 F 0 b (SA) BB WT, B~ ENns BT A (Cs) bEY
o7 ILOFEE LD EEZOND, SARKFD Y — A F — LAFHIICBW T Cs OBITEH 2 FEE L < Tl
M2 7212, RBFETIE, BB D OMHE#Z O =T v/ )L ORI 2 B Lz,
X—D—F:m#FrET7 77T b, Cs, =Ty, BE

1. #&
T RU U LABHESEF O SA FFZIB W T, Mt SN D RAERNY (FP) OHIC Cs OBATH 8N LB 28
DOBENOEETHY) , ZOBITIHEIZEIC CIELEM=T oY L THD L EiLd, SARITBWTHHEM
FRU T A (Na) DFIET DM, BAKIF & 872 5 @mdlr O Ch 503, BENIZ Na LOVFP 23 L
% aiciia 7 ) — FHSROAKERIC L DWEORELIM®T 2 LE R H5H, AR TIX, LREMFETO
Cs (bEH—T ay VOEEZEETHZ 2B E L, BRELS OMME®ZO Csl =7 1 Y )L O EIRE
(5 « REERAFME) 2 FEEERIC LV BRF LT,
2. EBRAE

Csl Bt & IR — MCRIE L, ZhE T— R4 A=V (7 R RAB T AR, SSA-E44-VHT)
N OO YL NICBLE L 7=, TREESRT: (IR : 800°C, 850°CH LT 900°C) THAIESy (FAXHEEE : 0% 35 X T8 80%)
DT NAr (Ar) FFEFHKT (& 1.0L/min) THNEN (FIREEE : 27°C/sec) L. SR T 10 pIREF L 72, £
D% 100°CLL FETHm L, Btz B L7z GREREIEZFE), MEATICRE OB AE LT vy %
Ar AT X5 (& :4.0L/min) %Y 7Y 7 (G 5.0L/min) L, =7 @Y /LAY ha A—4
(PALAS #E#, welas® digital 2000 H) % W CHRAE LT 7 1 V' LR 15 & Ok 28040 2 s LT,

3. R -EE

ki FpcR OB [1] 1285 < & BB AR E LR B A
ha A —4% O ATRERH CH D 0. lpmFEEDOKE ST 1 /)L
B ET 5121E 10 BREXNECTH L0, AR CIdmas | e — "

EED D 20 BUMEDT =2 ZHRGUT LIz, TV 7Icky 7 ,Amm¢{mmmm1_ -
BN BRRE M (1) T, YRGREE COFR~REFO E W; / -
XENCHW T, EEREITER L C LA L TRy, Zhid, Fii § i M “\www%ﬁ E
RFIZ 351 2 MR ORBHIILIC XS 5 BRI k0 o7 8 i { "u
Vo T ETORE L OMICREAENEE LD LICL D REBE ¢ \J ‘ €
LEzonS, LLEXY, =27 a Y VRiFORREICEIT AIEEKRF AV . - | :
PR | VRIRIE - BRI A3 RIS 0E L KIS 351 DRI 7853 RBF (5]

MOF—5 2052 ThoLELONS, FRE - gics M IS RS %)

T %2 E LI IR E X M T ORI FE S W T AR LRI 2 >
WTIERRFFICBIEZ T 5,

AEE ABFZEIIR T DT B O TR~ DO RFEIIE TRl v 7 7 7 o7 v FREO® U AT
Y VBN oEBR] L L THER L,

SEXH
[1] Bl EAR/ER BE . KSR DRTOER - slEOBKHNE, FE DRI 3 & 1 %5 p. 6-22, (1988)
“Ko Sato!, Shoma Okano' and Isamu Sato!

Tokyo City Univ.
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KESREZBERREFEAKPTOELET FIVLMSD
RERT bV o LAERR IR
Reaction test of sodium carbonate formation from sodium chloride
in water vapor and carbon dioxide atmospheres
R AT
A ARG T FE B TR

WAREANMTONEEF R %EF (0F) 1 S TROhsTcar 7 ) — MURTFT 2 X L O—H3H
KUERRARD 2, TAH Y EEETHWO D REET Y U A3 T Y 7 A BAERT 5 A REME
EREL, TORER, KEKE ZMIERFZBFEFKOEE T CTOAEKRTLREEENH S Z EBNmhoTz,
X—D—F: @EE T HREFEL, ST AL, T N A, REEFT N DA, TV

1. &8
IF1 SHETIX, WAREAMTONI 0T U o A01E0, FEFHIEM O RALA 7 F 0D S
T IREE AT ARCR T EEFAE L CW BB B D, — 07, BT T X v 7 REO S RIEE O ViR
X, Tl U BREN A TH Y . fiAlE LCREET MY AR LIS HWGIL, SHIZARTVEREZMZ S &
RIS TR o TRRISEGIZR D ZEbHMbNTWD, Tk Licar 7 U — FREIFET DRI LT T
OB L > TH ZWLIRENFAET D 2 LoD BRI L 0 KRR bR FE IR Tk
T rUOLNBRET N U LABRERRT AR EZRE Lz, TORRE., JUKOHELT N U T A7 BITAR
THAREMEDR DD Z LR IREET Y U LD E FEiT 5 Z L1 Lz,
2. RRAE

BALTFT R U U AR Bk, 99.5%) % PtA— bk (99.95%. JIS Mk 16 /) (Z2Ef7 L. (BF) BRI ZE AT
HWEmEHN~ > bt —2— (920%x230) ZHWWT, “IRIERFAHKAZIZHEGT 800°C & 0 HAXV R TH
i L7o, KAERIX, A 7 X RERMEER T (EHN-R ) % H\ T PFA R MVNORERUK 2000 BT, R
BT ANV D 100°CLL I L2l NICHBRAT 2 2 & TEBL T D, KERIREIZOWTIE, s
Ml PFA A8 hL b~ bl e —2 —HEUMIOKZASIENN ] PFA AN AV ZFFET 52 LT, ZRENHEE L.
RERBORRNI E 2R L TN D, SUSERPOREIL Cu RO X BRIEHT (XRD) #iE % Hv 7z,
3. R

—f & LT ICAERSUSRER (778°C, CO+62%H,0) %0 Pt AR— MMtEHOIMEL L | Z DM D XRD
MERREZRT, M1IZRT DI PtAR— FOfIE

WP DRIET MY U AEROTH I ERTER, % ¥ (R
7= [FXAH PFA 7R b DK & FERIEIZ 72> T e ’;
e, BI)IFRTOTHEY FRROKSHEZ ‘E -—-A—J«-LJ RJUL A Hf.%.. "
STNB EEZ B, a Na,CO; 01-075-6816*

[«)]
INaCl(g)+COx(g)+H:0(g) >Na:COx(s)+2HCl(g) (1) = X |" \H ||| |

1 1 1 Lol

L7232 T, _XTFARAZNLO—ENHEE LIZERDO— 20 30 40 50 60
SE LT, TAH Y BRI SR D AR B 5 i 20
KIEAIZ 3 % O TIE 2V i & HEE X L, P11 AERRSUSFRER (778°C. COx+62%H,0) 1 Pt

R— MIEHOIMEL L XRD /3% — o (*PDF & &)

*Kunihisa Nakajima!  'Japan Atomic Energy Agency
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[3G08-12] MOXMAEIBIER: 1. R ERR

e R:FH FERPRK)

14:45 ~ 15:00

[3G08]

MOX~R L v b DIEO/MLLFAEE R T ICBE§ B 3%

(MBILIBBIZICH TS O0/MEEZLDRIE

*BEME B, Vauchy Romain'. $B3 HEA'. 7R3 H@'. IR A 7SN (1. JAEA. 2. RER
)

15:00 ~ 15:15
[3G09]
Study on controlling low O/M ratio in MOX pellet

(2)Measurement of oxygen chemical diffusion coefficient

*Romain Jean-Marie Vauchy', Yuta Horii!, Masashi Watanabe', Shun Hirooka', Takeo
Sunaoshi?, Kosuke Saito! (1. Japan Atomic Energy Agency, 2. Inspection Development Company)

15:15~15:30

[3G10]

MOXHRKI X L v DB B BT E TR ET )L

g BR 8 RA EE B BE AN R 2K (1. JAEA)

15:30 ~ 15:45
[3G11]
RICEESRE QRHERICRIEFTREBEC O—T 1 > DREFH

20 Bl =R R ER —#. FE)I 2T B % (1. JAEA)

15:45 ~ 16:00
[3G12]
HEERZROMPWEE RSN MR M ORR
*RA B #BO0 M/ (1. NFD)

16:00 ~ 16:15
RS KifH

COHERFHER
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MOX RL v FD{E OM LLIRBEFICET SR
1. BUEBEICEH TS O/M LLELDRIE
Study on controlling low O/M ratio in MOX pellet
1. Variation of O/M ratio during whole heat treatment
“JEf B# ', Vauchy Romain', JFH: HEK !, JR%E] R !, mOHR RIHE 2,
'JAEA, 2B

7)%‘)3;% {IZIJ[

MOX XL v N DOFERERFOREFR T A ZTHE L, Bt O, $iZmBET O OM LD ZBIICER LR %
%MLKO%H HEAZ KX THZ LT, BEHBEO OM O FRZIEIT 52 LN TX T,

x— : MOX., OM L, BBERT v b, SRR, g

1ﬁ

HUF ) MOX KT, #BE O NS & 2 M9 2 72912 MOX XL v k&8 o0 A THERS L, BRR R
7V7%»%ﬁ<%¥#éo%m%ﬁ¢&%Hi@Miﬁryy%W%ﬁ<%%T%éﬁ EHEIREIZ IX R R
RT VX AREL 72D, MOX XLy O OMELE EFRLTLE S, AR TIE, BHIFFO OM o EF-
EMZDHZEEBIC, BHEIGZEE T A =2 L Lz OM iR & 1T -7,
2. BB

Pu E1LEEDKI 30%D MOX #y K% @5 mm OBHMIZFHE L, & S 10 mm QAL ZER L7, Mkt
— e LI B KR A2 - T, 1600°C E T 20C/min THIE L, 4 FEFRFF L72% . 20°C/min X Y 50°C/min
D2RB = THHAI LTz, BEfE T A 1% 4.5%Hy/Ar AV BN L7 FRR & Lz,
3. R -BR

BRHETHONTHEEZ(EOFMM L OM b GUE) &, R —CHELIEESEL HFHE L
T FRRRED OM b (Al 2 [XIZ7R3, OM Ee CFEAlT) 1349 1000°C SR T LAs® . 1600°C Tl 1.967 &
P S 4172, OM EE (HIE) & RIERIZKT 1000°Cy AR T LA, 1600°C DR HI Tid 2 RERIFREE TR 1.97 I
HHE T, WAL OM e CFEl) [ZBHET 5 X 212 OM D EA DR I, mAEENRKE WS
PIEHRIRRE E DZENKE S OM D EHPZIZ 5N DFERNE BT,
4. F&H

HHEEZRELTDHI LT MOX XLy NOBAHIED OM D EFHZMEIT5 2 LR T&E e, 4%
FUEIZOMEEEZ a2y ha— LT 572007 —2BEEED LEHETH 5,

2.005 1800 2.005 1800
2.000 F 1600 2.000 + 1600
1.995 —— O/ CHE) - 1400 1.995 — /M (B - 1400

L 1200 L 1200

~ 1.990 ~ ~ 1990 .

O ——O0/ME (F#) L 1000 0 < ——O0/MEt (i) L 1000 ©

+ 1.985 = 4 1.985 =

= —E (800 = —E 800

= m = nj

S 1.980 | gop % O 1.980 - 600
1.975 L 400 1.975 L 400
1.970 L 200 1.970 L 200
1.965 0 1.965 0

2 3 6 0 2 3
B (h) K (h)

X FifsEd o oM b2t (2« wmEREE 20°C/min,

F o WHLGEE 50°C/min)

*Shun Hirooka!, Romain Vauchy', Yuta Horii', Masatoshi Akashi', Takeo Sunaoshi?, Kosuke Saito’

1JAEA, 2Inspection Development Company
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Study on controlling low O/M ratio in MOX pellet
2. Measurement of oxygen chemical diffusion coefficient
*Romain Vauchy', Yuta Horii', Masashi Watanabe', Shun Hirooka', Takeo Sunaoshi’, Kosuke Saito'
'MOX fuel Development Department, Japan Atomic Energy Agency

’Inspection Development Company

Controlling the Oxygen/Metal ratio of MOX for fast reactors is paramount. The sintering conditions impose the oxygen
stoichiometry, and more precisely, the reduction of MOX is governed by oxygen diffusion. Using an innovative
thermogravimetric process, we have collected new oxygen chemical diffusion data in hypo-stoichiometric MOX (30%
Pu) at elevated temperatures. The results show that oxygen chemical diffusion is thus maximum near O/M=2 and
decreases with the increasing deviation from stoichiometry, i.e. reduction becomes more and more difficult when the O/M

ratio of MOX decreases.
Keywords: Oxygen/Metal ratio, stoichiometry, MOX fuel, sintering, fast reactor

1. Introduction

The control of the Oxygen/Metal ratio of fast-reactor MOX during its manufacturing is vital but not
straightforward. In particular, understanding the reduction of MOX for fast reactors is paramount for engineering purposes
(production) as it directly dictates the dwell time during sintering to obtain a given O/M ratio. Reduction of MOX is
known to be diffusion-controlled (in contrast to oxidation) and then allows accessing oxygen chemical diffusion
coefficients Do [1]. TGA experiments were carried out by steps of O/M ratio, and to magnitudes in non-stoichiometry
never studied before (from 2.000 to 1.948).
2. Sample preparation

The 30% Pu MOX powder was produced by microwave denitration. Compacts were prepared and heated up to
2023 K (peak) then cooled to 1923 K (dwell time: 3 hours), in an Ar + 4.5% H, + H,O gas mixture for
sintering/densification (= 95% theoretical density). Oxygen chemical diffusion in MOX was determined by

thermogravimetry at 1773 K, 1873 K, and 1923 K from isothermal mass decreases induced by variations in oxygen partial

pressure. o
E2I0UT o Initial OM ratio
® Final O/M ratio
3. Results & 610 1773 K
G opw] —1873K
e Oxygen diffusion is thermally activated and respects an Arrhenius law, i.e. £ so® 1oz K =
3x1071° s
p—o

Dy increases with temperature (hardly visible here).

)
-4

e Dy decreases when the O/M ratio decreases, e.g. Dg is divided by 2~3
between O/M = 2.00 and 1.97 (Figure 1).
e  Oxygen potential data of 30% Pu MOX were collected at 1923 K for the

Oxygen chemical diffusiol

L

T T T T
1.97 1.98 1.99 2.00

O/M ratio

T T
1.94 1.95 1.96

. Figure 1. Variations in Dy in 30% Pu
first time.
) MOX as a function of the O/M ratio.
4. Conclusion

The isothermal reduction of MOX is more and more difficult when the O/M ratio decreases. Dwell time during
sintering needs to be tailored, in conjunction with the cooling rate to optimize the final O/M ratio of MOX fuel pellets.

References

[1] M. Kato et al., Front. Nucl. Eng. 1 (2023) 1081473.
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Machine Learning Sintering Density Prediction Model for MOX Fuel Pellet
g R, bBRFOsEXR, BER B, ZREE ST, BB BEK!
' H AR - T EBH SE A

B4 LD BAFEICAE T L CE TR L D BERE I T WSO W T, Rz B R O W fE
Fa B LT T — 4 "= 22 FR L, E B IS o 20T — 2 ok as £ L - FRE T V&
TERL L7z,

F—U— N BEE . @, MOX B, BB L v |k
1. ¥E

WEARBE XL ERE ) D7D /R T A —Z OBEBEE AT L, HBEEDOESWANT A —ZDOHhEFElT—2 L
LTTPHETAEER L, JUEMRROEWET V2GRN TE L, L, REEETHEMNL W ET
—HN—= 2R, BEREEEICRE S EET L LB oA B KOYHEER G ERTWRNoTo, &
R, B PIREOR B2 B L TR ROMMEEZ SO o7 — 2 N— 2 25 L, F=EMNT
— 2 L LTTPMETAVEER LT, £72. NT A= BOHIBLS O HIET, UMD B Mt L7z,
2. PHIETNVOIERR LB

WX B ROMMEZ ETeT — 2 N— 2 2L, 77— RTEBNEEEL Y bR 81, bA LY
R RE A~ L > R 23 563 ., Bt 644 DT — 5 ZHEBLL T2,

B2 1T D — RV E G O FB L LT, NI A—FHOHIE, 7 —F N—Z2ADYHE, NA
—RT A= OFEE, T —Z OHFLNET b D, WEEEZ, /N7 A —ZEOHIBIC L0 R krERED M) |
ST AR TIERT — 2 OBk R Lz, BEEEETOTPHET AR T 0 7T L TR, 7—4 X
—RAFEEMET A MO 2 SICEER RIS, FEMT —Z TETVEER L, T2 MIT—2TH
BERGEZTT O FIECTTRIET VEER LIz, LinL, SFEEEH LT = _XN— AL HMEREESL Y b O
T2 R THFE SN WM S o7, £ 2 CLmBEKRMEREEN OIS 27 — % O HRE L.
TFHETNVEER LT, £72, IERFIELOLBKOT-, FEHEELT7 A =2 HEHIFL TTFRET V&
TERL L7z,

3. REBLE

TERL L2 TIIE 7V ORERGEDOR R E R 1 1TRT, M—= 77 =X Zx7 2% MAE ZH#kT 5 &
GBR 28k bRV 27" LTz, 7 A BT —XIZxd % MAE (%, ET 2SR bEkEE TH -7, GBR, RF (2
BOWTHREBEDE LR, 70T Y XL TPLMERED BRAFRET ABER TEZ LR TE I, £
o WEFROT AT Y ZALIZENTEH, 7TA BT =229 % MAB ZERFIEL VIRVMEL 70> TEY | W
KB R O PEAE & ML A IATe Z & CTRREEE A M) | L7z 2 & D3RR T & 7,

K A1FHLET L O THIFE R

V2= DA MAE (Train) | R?(Train) | MAE (Test) | R?(Test)
Al 7T — AT 1 7 (GBR) 0.412 0.890 0.610 0.964
T B INT F LA NRF) 0.531 0.878 0.605 0.964
=7 A 7> U —(ET) 0.623 0.866 0.602 0.958
BT — AT 4 T HERTFIE) 0.429 0.842 0.630 0.962

*Tatsuya Nakajima',Ryota Tsuchimochi !,Shun Hirooka !, Kosuke Saito ! and Kota Ijima!

Japan Atomic Energy Agency.
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Effect of Cr-coating for cladding tube on fuel behavior during a reactivity-initiated accident
o BE, ZROR, EAN REY, FE)IOE BB k!
U H AR IR BR R A A
Cr 2—7 4 V7B Zr IO SWBIRE 2 R GUT OGS H (RIA) SRR A F20 L, BT OFFRHEER
ROWBPE 72> TWDIEa—T 1 7 Zr IEESPBIRE 255 & LT2BEE D RIA BEEFERER & Ok %
WU T, Zr/Cr Shfb S & 8 2 DB IR SME T TO Cr 2 —F 1 v ZREND RIA BHEECRE) K OV R i
BEFEMRERETHDLZ EEH LML,
F—7— K FImERE, Cra—7 4 > 7R, KISEF, NSRR
1. #&
HHERE D —D>TH D Cr a—T ¢ v 7 Ze MESWEE X, IEa—T 1« v THFEE 1T Em O bt
R ENMBND SR E TOAKAREE FROEEE IS T 415 RIA FEOBREREE) (5
- EREALEENE) ([SOW TSR E AN e, R IR T, AT SN & D R E O
RIA REZEENCRET 57 — % - MR ZTET 5720, FEO R LZ2MEFEE (NSRR) (23T Cr 21—
T A VTSR Zr A SHERE E KR L U RIA BEFER A Fhi Uiz, F72BUTORRBERR ORI & 72
S TW5, BEEDOUENRM GEa—T 1 7 Zry-4 YL FERRST) Z x5 L L7z NSRR EBRFH RN E Dk
WAZE LT, Cr a—7 1 ¥ 7RI OB Ot iR b OFEFE 2 FFAM L 72,
2. RIA #E#FRER ﬁ%ﬁ iﬁk%‘/‘ﬂ_ﬂrﬂl
Cra—7 4 V7 UR Zr IESWEE PWR17X17 8, 4t : :
[ Cr 2—7 4 V7 EEHK) 10 um) (2 U0 BREFL v b (R
JE 5%, ¢832mm, A& v 7 EK56mm) ZANT-OL, 0.1
MPaHe [ AL, ERREHEZRIEL -, ZHZ2HBHAANY O
TR D TR R L, RIERKESEIK S L ORE R T
ARRAEDHER SN TWHREI= U Z LY 924 J/g (B EfH)
DIFH 15T, NSRR O/ UL R FRSHERRIZ L 5 RIA FiffEsE
Bh (ATF100-1 32Br) %506 L7=, ik, BREHEOABR DY W
T T AR 2R [ ONTT BT & St L 7=, i
3. BRRUBE
ATF100-1 FEBREMEIX, FEBR D 7B A b I LB
PREMBETZAIR 21 > T3, 15 R B BN BRI Y A3
BIRSNT-EAT Ol L7z (X 1), FERY FEANEZAIT LEREIO y SOHIC L0 . 2 ORI e
BEEE ICHWMADNAE U TN Z BRIz, ERPICRG SN Ay TA T =Rk b L, #EEER
A DB IEE 1) 1800 °CIZEE L, & D 1000°CLL ED RN 5-8 s 1E E iV iz, TERMITHRTT 2 RIFEE OBR
Bl o 2 L 4D NSRR FEBRAE RN LIigd 2 & AR REREOREIXIZE %7520, Cr
a—F 4 T PREGEENC JIE TR I S L& e
A 5N %, ATFI00-1 HBRICHT SRBEITHEOWE S > 2

AFHELEE J 0N SEM-EDS 78T OFE R (X 2) 7226, Zr/Cr | »
Hefib OGS K B R AT B 22 8 O FE AR % 83 5 R AR
I, £, ER%GOWEER T IR/ NETT

be 200 um

PRIEALE IR DILIEE & R OBRMLIBE S /925 1%

AT (BTSRRI & B IR ORI 2 £ 8) o Chr s RLR
IRER L OFRE L., [FFRE DOREI = Z )L TR L 725¢E

OTEELES LR (Bl O BRI RE )
X 1: ATF100-1 BR8]

KM O —AALRFETHDHZ ENDroT,
AWFeIE =2 EH Tkt & O ILFZE ICr =2 —7
o VTS O R OV RSN B9 2058 O
—ER & LTHEMINT,
&30k [1] M. Ishikawa et al., INM 95, p1-30 (1980).

[2] S. Yanagihara et al., INST 19-6, p469-481 (1982).

lzgmmm1£%&Wﬁ 5 FTAT O Wi E SEM #1142
KO EDS 43 #r i 5

*Yoshinori Taniguchi!, Takeshi Mihara!, Kazuo Kakiuchi', Yutaka Udagawa' and Jinya Katsuyama'
1Japan Atomic Energy Agency (JAEA).
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Development of Testing System for Integrity Assessment of Post-BT Fuel Cladding
HE T N R TN
'NFD

WK 747 (Boiling water reactor (BWR)) (23317 % Wi iE % 7 (Post-boiling transition (Post-BT)) D 5 %5
PREHIE TR DR P R MERHIIC BT 23R 7T — 2 2 BUG T 5720, Ay MRBROAER AR KT A4 7 D K
BBy AT LB LT, RBRWES AWty 77 v 7230 L, fEeriifoREes Lz
e SRS 102 °C/s FREE, MEALEEE 10° °Cls FREEMNEM TE 5 2 & Z Ml LT,

F—D—F : REEY, WISERE, SURmE, v

L

. W
BWR JHHRIF O 55 7 PEAAUIZ L0 AN TUBISER D 2 5 & RBHIE B IR AR R O T IS
BENERT S, 208 RBEERPEZ ~T2Ba2BE L, REE - EisO B HEZILET 272005 K
D—o & L TIEERRF O 55 7 JE L O L el W TIBER 2RI ER DR ELHFRTH L REEL
<L FElo, BEMICEBZRFT LR INETI ZENRARTHL EEZLNLN, LNLZRARS, Post-
BT JREMEERE O AR MR B3 23R T — Z 13 AR+5 Th 5 728D ARBFFE TIE IS BB %
iz v FRRBR I rIRE/RRR S AT L2 EE L, £y 7 7 v 7RBRIC K 0 £ OPERE 2 RF il L 72,

/Internal Heater

Pressure Vessel

Heating zone
(20 mm length)

2. KB
2-1. RERIEZR

LIS LI R T A7 0 MEERER Y 2T L 27R
o ARBR T 2T LTSI E 2 -2 &
AEEABRICH W ) S A EERBRIEE (Power
Ramp Simulator (PRS)) PNZKZERFH LT w5
WREZMAT-bDTH L, A— 7 L—=THIZHERICH
iL» & — % —(Internal Heater) % 4 A U 7 Bk 78 2 50k}
(Specimen)Z X E L, ZOHLE—F—& N Fe—%
—(Band-Heaten)IZ XL W AT 5 2 & CA—~ 7 L—7
KOGREHEE ZFHfi L, 4 — 7 L—7 T b miEm
JEAKRZH LA L CRN 2T 2824 LT\ 5,
B, e —F—3@ESHMA 20 mm O NEAH

(Heating zone (HZ) ) \ZDOAHEJRHK % H- 2 5,

Cooling Tubes

M1 K747 0 MEERRS 2T A
222, Ev I T v TR
BRI v b EASMCR W TRBE BB & 1000 |

WTHT oo, 2 1B RO — Bl A LT B, BIC E fLo - omm
RTREIC, 290 °C DEIRATARAED & | AL &5 T S %00 ¢ Centerof HZ (EL0)
W5 EICR VBB O—HE —ERFM N7 47 _ 800 [ (
%k (Dry-outylkfE & LT, #EBEEKA 5-10s T500- &, :
800 °C F TAHME LT, Z0f%, FikRefloodng o 0 f %
THILTAKTES D L 2R LI, 2 600 f
g :

3. 5 £ 500 ¢

AR B AR & U7z R SR 102 °Cls BREE. & 400 F
WHEIREE 103 °C/s FRENER CTE 5 2 L 2R LT, 200 :
SEXH e S
[1] =B, fit, "BWR (T35S 2 BUE 72 b BB (4 O pRk e S 0 . 10 15 20
PEREAMAIZE 038 25 FIBLIE — Ak, LT /1% 236 Vol46, No.5 .
(2004) 332-338. Time [s]
[2] K. Sakamoto, M. Nakatsuka, T. Higuchi, "Simulation of outside- M2 E®v 7T v 7RERREE O

in cracking in boiling water reactor fuel cladding tubes under power

ramp", Journal of ASTM International, Vol. 7, Issue 6, 2010, Paper ID JAI102938
*Kan Sakamoto! and Toru Higuchi!
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BARREKEHICENWT-RMICERT S5 Mg 2H CS-HIZKD
A VRDEEHNR
Retardation effects of iodine by Mg-containing C-S-H formed secondarily under the condition saturated
with salinity groundwater
XY, B EEE, THOKER, B ke
PHRAER

%

Mg GH AN T LY r— FKFI#(C-S-H)~D T 7 H [T L O 103)DULE %8 %2 514 L. U5 5Bl AR
ST TIX 0.5 mL/g LAk, 105 TlE 3.6 mL/g YA B & RAES iz, 558 O ki 72 C-S-H AT
I BAKMAR T & Gt Mt VEOBITEBIE S &5 ER SRS,

F—O—F: #ELS. ALIVLD ) r— K. IohAF 2. IVRBAA Y WEDREHK

1. E T A FRMBIORMSEIC KRG GTEEIC ZIRINCAERT D IV U Ly U r— K
(C-S-H)iE. AR L DB, B ORRIIT L 5 FARMEZE L & W o 7o TRAEBAITICR 2 KT,
Z D C-S-H [THIFAKF D Mg EDR VAR LV PHENZLT HZ LICOEETOLERH DL, 7o, Hl
JEALy DOMERERHBIC B W TEHEZE TH 2 a vHE (D) 1T, #HIFTREICBWTRA FVIBETH D -OBAT
L9 <, T OBETLRAK TIZEIC T, RETREBLRAK TIZ IOy THET 2 L EX b D, KIFFET
X, HEKRHF K TR L2 FREZ B L, Mg &8 C-S-H ~0 '8 XU 105 OIS 28 & FF A L 7=,
2. BE®R Mg &4 C-S-H ~D [ ULEFEBRIL, Ca/Si E/LE 0.8 BLO 1.6, Mg/Si &/ 0, 0.1, 0.2, 0.3,
WRE 20 30mL/1.5g) L 725 L D12, 7 =2—2Ah KU H(Si0,), CaO, Mg(NOs),, Nal % 721% NalO; J£ £ 0.5
mM B XU NaClIREE 0 £721% 0.6 M & LR ARG L, HERE 5282 HNT25CT I, 2, 4 HFIR &
ITHZ LTIV Toe, BAERITIELDBEC X > CTHEM S EMICOEL. BEAIXT v oREB IO
XRD /41, WFIZIEEZICpH B L O, A A 7o~ M IV BRTFREZERE L, Mg&A C-S-H ~D 10D
I Sy BifR s Ka &2 LT,

3. BREEE 1 BLXOM 212, Mg &4 C-S-HIZxT 5 Ikt |,  o7BE: suB#s OmE#k

105 DG BRI 2 7~ 3, 7pds, IS 3 BRSO H O BR o [E FH & 35 F:: _o,]
L OV R, IS EBR % OB LR L AL AR E VT, %_ﬂg _g7 gfrj&f
1 BEOK 2 L0, 1 ONESEAREIIEAM, Mg A &ICX z 48 ® B8 —

0.3

HEBIIHEVRONT, I'CIX05ml/g ULk, 1057 Tl 3.6 mL/g LA 0
FLr72ot-, 77, NaCl OFHE\ZHOWTHIZFITERE LA SN0 -
2o 2D Mg &H C-S-H ~DOYUEKE L, TNZB W TIL C-S-H NDJE

0.1 0.2
Mg/SiE L LE

1 Ca/Si . 0.8 DULIE HEEIFR K

10 O7HEL A14AEE O28HE#%E
MK ~DOIEEIZ L DWUL[1]. EAITINZ 10y DFAITIE Ca & OFE N B—  —
HIAETh 5 WA B E X DD, B4 O OBERERITIE, A o]
7L U KR T KT 35U CE RS IS AR L7 C-SH A3 ? — rt;ﬁ}

PEAEF S THY | ABRIC TR LE Mg 54 C-S-H L OMEMRA  ° o
LTI OBITHBIES N DRBHIFRFTE D,

SEXER [1] FHDO., BT IEEKOKRE, 2MO03 (2024). [2] Sekietal., ACS
ES&T Water, 4(4), 1864-1873 (2024).

BB AHIE O 0 1% JSPS BHIFE JP21H04664 33 K TV JP22K 14627 DR TH 5,

0.1 0.2 0.3
Mg/SiE VL

2 Ca/Si k. 1.6 DUNIE HERIFR K

FRLTHBEZERT,

*Yuta Tanabe!, Tsugumi Seki', Taiji Chida' and Yuichi Niibori'
I'Tohoku Univ.
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TRU BEYMDBEZER/N Y 57— D
(7) BEEXNYT—ODETEM
Research and development of TRU waste package
(7) Drop analysis of Waste Package
Sl fdz ', iHE o 5k, HEHE o e
VR BREE R R - B aE e X —, (HEE T ) Y Y a—va X

TRU ZEFREEMUSZFIIBNT, BEEE Ny r—2 %2R0 R CEET DBICHAE LS L% Tk L,
BRI 7R RS IE SN TR 2 i L7z, SOOI R Y | b LW T EBERET D L & big,
%F@%:;éﬁ%%ﬁ@%@%mﬁfé:&f ZAMEm BT 7Rk EE o it & BRI LTz,
F—7—F: TRU BEEW, BEEMR Sy r—, BT, OFlERENE, AIREHE
1. ¥E

BEFEAR N =D, WSO RN G ¥ FTRIZEB W TS BURTEWE O UiADPERE A HERF 7
DB D, ARFFETIEL, BLENRMEET VA L2 & ¢ % TEBRIZ L 2850 T CoMEHF
PEEREE LS B L, TORE, BEAR Sy 7r—2I0b o TR bELWEIEL, HHE»H0% FTh
0. Flo, FBEEEAS Y —UNECIIBEEIRIC L D 2 REEDBET HAREMENH LS Z L 2R LT,

2. VT HEEKRFHEEZERLEMBETIL

ABFFE Tl A2 O Bl EERPHIC 51T DB 2 B S IC KRB CE 280 =TTV ERA LT,
ZDFETIAZKEE TR /RT A—21%, @B R X o TN EICES T& 5, SEITS SHIHEN
MEFET ST D72, FEATEIE CRVE LI EBBRERER S 7 — U[1] OFEHN G | R, B
. BMEORBAFAUH L, ZORBRADOHET — % THEHET LV EIERR LTz,

3. BHTRR Tewmmerors e
H-LSRT RIS, @S 8m b 480 —v OB FEBEME 2T . ﬁ
U CHENT 2 S0 L 7z, ARBT ORGSR, ERATE T CHTOT2% Gl f.ﬁb
£ ® ' et ,E,gam Gt .

A DEMNBE SR, BHE— RIZEHER S RN TH | = T
BT LM, TORA, T S ARMIEN L E 2D, o TRenen TR
Ji. EREER O TAG CIE, B ARDEYE T O %R CRZLE 0, 13 = :

IR DICTHERFRE D I b < 4 DORETEZO > bbbl | Iy . r;. i;. n;.
WEETH S 2 EAVHIBA LT, E7-, B S & — DNE T, Bl RSy SOBTR
VTR K o CHEIANBI X | AR L 2 SABZENRAET D 2 L AR Lin, Atk BERERO @RI
SNEHEE DR B ERIT S 2 LT, S LR EAMR FICRIF S ERTE S,

BE XM

[1] JB 7 BB G IR - i FE o & — 0 4 AR5 L~ LB MBS 5 D HUB ALY 12 BT % AR TRU
BEZEMALER - ALyl EEALBR SRS 5 E,2023

B AL S BT AR — P DO BRI THH AT 5 I L~ LU MBS S O MLy (2 5
7B 96 95 32 (IPI007597) [ AL 53 % AT A HEREHAT IR 96 (=7 7 ¢ — L R W BEZS BT A HAT IR 5) 1R OV 4R 6 4R L
VBRI BRI 55 00 MO B L4312 B 2 AR 96 3 (TPI007597) [ HUB AL 5 % A M HERE AR (=7 7 ¢ — LR J01 33
ISR ATIN ) | O RO — B AL TS,

* Noriyuki Maruyama!, Gen Yamada?, Toru Tsuda,

Radioactive Waste Management Funding and Research Center, 2ITOCHU Techno-Solutions Corporation
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MERFEST (AMS) [CLHBHFABRHBEED 5D 36CLBHFRE
Determination of *°Cl leaching rate from irradiated fuel cladding using accelerator mass
spectrometry (AMS)
RO B, mh BB, MR SR, OBW ZE ORE -2
BN BRSBTS, i Tzt
VRERE 4 —, MHIE 0P 5EREsE, S ZEE T, HRURSE

IRERE B (AMS) 2R+ 5 2L T, ZNETERETEX R - BEELREMEEE (L) 26
D *Cl DIEHERT —H 2T LD THES Lz, fRIIEkOERIAEHTT VML D /NS o= Lnb,
HEE 72 R SFIE D UGE & ) o TR AT T VO _EIZ AMS 08T OFFREZS E D 2 & AR S vz,
X—TJ—F: TRUBEE®., /\L- TV FE—X, 1R 36, AHE, EBLE5HH (AMS)

1. ®E
i FH 9 R BREF O FRALER TR AT 2B S (L) 1 TRU BEFESH L L CTHIBL Y SRS TETH Y |
HEHEA R TH 25 °C1 CEI 30 54 XL 2B 2 EEKME SN TWA[1], ZhEyira=
U LD TR CTHEZEMEA SN D Z &CHEAIFNTO 3Clny)*°Cl SKSHImEA RE W & &5, 5
FEOT =AU EHETH L Z EICRERT S, INET, IVENL ORERHSRIX UC TR OT
—ZPEAF STV D 0[2], BEFBREHANC X 5 3°Cl OEHEOEREIIRECH -7, &2 THRAIX, s
REEINT (AMS) ZHW e/ VED OCL T FIEEMEE L, =2 RE—RAD *Cl A X F ) ERfE%E
XU O THE L72[3]. A ENE R IEBI A2 5K 15 3808 L 72~ L O IEREHI KT LT AMS %3 ] St
Cl DIEHBROEREZIZ L O TRAT-,

2. EE&

i< — b L7z BWR BREHEEE (Step 1. BREMRTLIABERE 41.6 GWd/t) O NRIER LI 2 WFEERRZ L7,
TYEE TR 14, AMUBRILIE (]9 25.3 um) 2SS IREED VL (B EK2 ecm) 2 ZEFRFPA T NaOH KIF
1 (pH 12.5, 20 mL) ZIEE S H72[2], FiE (BXZ20°C) TISERBOE., AIRT O 3CI 2 AMS 12 X
DLLFOFETER LB, 77, % 70 CHEERZ I, 350°C ORI CHEFEE2RE L,
fHRET 5 “C 1F3mEET b U 7 AT,y BB R ISKER L 835705 L Ok =230 MEBHE TR E L
7o EBIT, FAEETHOIFR L 225 3*S Zhift 230 MEBIEORR Y IR LI X 0 522 BE L%, ik
$RE LU CTHEKTS 7 MR EEE (MALT) @ AMS T *Cl Z & & L72[3],
3. BRLER

SOV BEE LT 0CL L, Bosatl (Ea~x—z) © 107
IR TR (<0.19 Bg/ikEl) Th o7y, AMS ICL Y E&
M (1.44x10° Bq/ibEh) ZIZLOTHELIZ N TEZ, Zh 104k —
BRI R R U TCRR LR TR T L, 1.56x10° & ]
WO CT/NSIMETH - T2, KT, UC L (v A 2) b
DEBRHYOEWHEL D TRT, “ClowHHTze B
Zr BMICEYET 2 Sn iCiF< . —H T 4C OBERITeR
LA & LT Zr REHCHFINT 2585y (Fe. Cr. Ni) & 1M{W

FfRETHoTz, ZOZ N, W7 vt AT EIC

720 GRPCOFEREICL > TREBE ST 5 Al S ]

DIRIE X 37z, 10 B c14 zr sn Fe O N
FF T, SR 36CL A X b O ER I

SV HHRBOLEIMOR RISV T HEES 5, W15 FRISEL AV OB - &

&Rk y DR

PR ARRICITRFEEEBR T RV X —TOLFEEE 55 FREE LV PRI % O B 55 12 B3 5 5

ATBRAE FE (JPJ007597) HiRE Loy 22 R FAME AT AT PR 38 (AR A TR G A B A BR ) | DRRRO—HAEH L T\ 5,

BEXH

[1] JR 7 H 3 BB dE Al . BER0BAr# &, NUMO-TR-20-03 (2021). [2] Sakuragi et al., Procedia Chemistry 2016;

21:341-348. [3] HFIEZH . HART 152 2024 FEOHEL 2A10.

*Tomofumi Sakuragi', Shingo Tanaka!, Hiroyoshi Ueda!, Hiroaki Suganuma?, Kenichiro Kino?, Toshinori Taniuchi®, Akira
Sakashita’, and Hiroyuki Matsuzaki*. 'RWMC, 2NDC, *MHI, “UTokyo.
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Estimation of the Effect of Aluminum on Deposition Behavior of Supersaturated Silicic
Acid around a Disposal Site
AT ERE, B #ESE, THOKER, AR M
PHRAER T

AR A BEOHT HZEENC KT T Al DRI OV T, Al RERIRE SO TRl L7251, @il e
HrilFERS 2 DD, Al DIAFEN 7 A Wi 2 BRET 25 fTRetEdsme Sz,
F—U—F: ENS, BB H, KIERIT, TILIZOL

1. #8 HELSBREL TR, B AL NRMEBIOT A D VS ET S 2 & T pH ZEEENER S, 7
A BEHT T S WEEE OBBRAb &\ o To AT 2 IBIE S 2 IR0 WIF S, ATR[1]Tix. NERBRZ A
TOHTENT 7 AL YO AW, ALEAF - AT O RARENOHLBEDESITE E
HZEER LT, TSRS AN CIE, RO ABE LEE, B3I, 572 AlLRBELZ T A —4
& LT, @A A BROHT N KIT T Al DB Z T2,
2. SEBR  HrHHZEBRIT. MIHLEAFI A BEIRE S mM, AL JREE 0~1.4mM IZHREL L7 RIRICT BV T 7 AV Y
TR CKIFE 75~150 um, BET(No) b fifd 354 m¥g) 0.1 g, 0.5g. 1.0g Z Mz, BRI & O%EEH] T pH
SICHHH L Tl 2 Z LIk VT o7, BUBHAMKIZ AR 250 mL & L, 288 K, 298 K, 313 K IT&E L
ToEIRAEIC T 6 Wit U7, BB L 723 UBHAIRIZFLAR 045 pum D) 7 4 V& — Tl L7214,
ICP-OES BLWEY 7T oA = a—{EIC Lo TKBEET AR, 2aA RR7 A8, il Lz A ad &L
Too LT, FEEBRBALGESL OBTH R ORI 15 57T B & EF R E R CEIE L, AT o
R Tk [m/s] &2 B LTz,

3. MBLEER HHEROKE. 1T A EDOFEREMITI VTR £1 AlXFETITRITZEPITO

b A BE WS EAR T T 5 BEAS BN L 72, 3 1 1A BT BTHIATES (mys]
ST OFF HIREE EEK k [m/s] 273, LT OFF SR 4, IR 0 S
EREEBICRE L RD—HT, Al IERE L R DICONT/IEL A ° 014 4
Sfz, ZOZEND, EETD Al ANEEFN T A BEONT & BT 5 A 288[1.00X 105,76 10
BEMATB SN, E. RIOT L= 270y b EDEBLNAENE | e|298124x10°0.65x 10| 1.32x10™
fb= 2 —iZ, Al BE 0.14 mM (2B WTH 65 kl/mol &, Al BE 0 313(5.14 x107°|4.75 x 10°%°

mM DE D 50 kl/mol X°, 7 A B4y O BEA BT i b=

JLE—(40~60kI/mol)[2] &L W EETRENZ N, T /7 A o

R DR L WS 2RO IS OB SN E 2 bhvb, —h, 18
KO 1 IZRT RO T ORI T S RT Ofr HEE
EHIE 10 m/s A—F—Th v, HTKEENGIZEIT 57 A BT y2.00
HIUC B S TS OB AL % 21 L= 7 A3] 5 0. Al 64t Es : 2: g ;'l""mm
WTH 7 A BENTHNC A 5 BT OB IENR P HIFF T D, 2400

BIAXER: [1] H T 5 HAFRFJ)FE 2024 KO R GHEE TRIE. 2M20

0.0031 0.0032 0.0033 0.0034 0.0035
(2024). / [2] ller, The chemistry of silica (1979). / [3] Sasagawa et al.: J. Nucl. Eng. VTIK]
Rad. Sci., 3, No. 041010, 1-6. (2017).

-22.00

Ink [m/s]

1 71 BROT 2B
BHEE - AWFZE0—F013 JSPS BHFE: JTP21H04664 35 X TN IP24K01395 Dff F (A10.14 mM, 298 K, [ElfH 0.5 2)
ThDH, L THEEET,

*Yutaro Kusaka', Tsugumi Seki', Taiji Chida' and Yuichi Niibori!
Tohoku Univ.

2025% BRRFHE¥S -3HO04 -



3HO5 2025 FEDES

FEBTKBEAERYICH T S MEMR BT
Microbial effects on dissolved organic matters in deep groundwater
Vg N, P BT RIS ORE 2, R Rl Ak e
'HK, “JAEA
RIS HL T 7K %iﬂ”%&:ﬁé%iﬁ?%%ﬁ%ﬁ%ﬁb\ 3O TR UBHT 6 U TIAE ot & A b 217 9 2 & T,
A ?’mﬁfﬁiﬂj—ﬁkEP@?&*@%%%%(DOM)@%W%EWﬁﬁ L7z.
*—D—F : SO EEST, WA, REHTK, WAy, RO
1. #8
i LAV IR PEBE B D B Aoy & LT, HIEAL S DS EARBIEBRMED R ENDRYE THDH L EZ BT

W5, MLy ORI, HUNEREE T T OB MR ORAT IR LS HVE SR & O BSOS % 5 D BN &
D, 2 TH, N KPICEEAICAAET DAY (DOM) (X, HOMERTE L SR Z TR 5 2 & TF

DEMOY A RS, BREOBENECE ARE E OMBERAEZZLIE D H[1]. AR TIE, HEHBH
TOKZ KBTI EIE R ATV, R A BT & 2O e R OVE R OATIC K 0 A O 52475 Z
& T, AEMIZ XS DOM D2k % 3 L 7=.
2. REFE

FEERITIT, WRETRHUEAT T o F — TERI L 72 ORI K 2 V2. 3R EREBRICIE, T v 2 — A &
S THUR AR BN ZBRE LT3R BAEMIRE), T KEZZOE MM L7230 (M FRRAE) & H
TAKIZHEET N Y U DN Z2 W U7l (LRI & MWz, 85813 T CFEMmL, 0 A& 3 # H
®iz, YoV o EFEm L. GOk A Sk, AR EOMAEMITK LT, 16S rDNA 7534ric 55
SEEMT 2TV, ARITARDOITICHW . AT, S0t & 2EEMATIC K 230050
2l & 7 —Y =AM Af Ao 7 m b r SRS (FTICR MS)IC LY, #0EH DOM 04y F-#LAkiC

o3 TR 21T - 7.

3. BRLEBR :

3 7 H OESEBIM 288 CTHUEM 2 FRE L TR WEENCIE DNA JREE
OIS HER S, FriC, FLERRINEERCR & < UEME O YENN ) e

WINT(X1). AT TIE, REERIZIE 4 SOa ks 5

(Comp.1~4) 738 D, 4T ORERDEIHR S O R ORI e . e s
R BHE, EREROBEWES MR L TE LIRS Th D o ﬁé%@ﬁgzﬁg@%m
Comp.3 IZDOWT, TRAEMEGFERIC X Ha b OHMENRE o7

DNAREE[ug/mL]

BRETRUT

(2 2). F&FTI, ?%@%%%@zﬁm% FTICR-MS = £ % DOM 0% T- | | ==
R DA DWW Tl S 2|
[3EE] AFEFITIT, BREEXEER RV X —TZitEE (He %1,3,
I LA BB S ORI BT B EF R R o

(JPJ007597) [HhE i sy 2 ARt iR ANBAE (AR THE & R £
R 1 OfEO—EAE#FH LTV
sEXH ‘ ", *{ ,

[1] John, F. M., et al. Environ. Sci. Technol ,1989, 23, 496-502.

B 2 HOLIREE DR
[2] Saito, T. et al. ES&T Water, 2023, 3, 4103-4112.

*Hayato Sato!, Kanako Toda', Hikari Beppu?, Yuki Amano? and Takumi Saito'
!The University of Tokyo, 2JAEA
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B8 202538 14H(2) 11:00 ~ 11:55 I H&B(ZoomJL — 118)

[3H06-08] V5 VB EER DBEIEFSE

BER:HDO Fh(BHK)

11:00 ~ 11:15
[3H06]

V5 VERER DBELLEE

(1) BEAMEBEOBRILEEOHE

*ohfg B AME AR S EB AR FR' (1. JAEA)

11:15 ~ 11:30
[3H07]

V5 VRS DBELLEE

(2) BEAKALIZ R O P9 EEER 13 O BRI 5

*RAE KRB P RE. Bl &R AR FFE' (1. JAEA)

11:30 ~ 11:45

[3HO08]

V5 VEIRMERR DEEILIEE

(3) BRAKAMIBE O BIEXIFAIRICHE T 2 HEHRAIE

LA BN BRI R MR —E. AR FE (1. BREFIHREREE)

11:45 ~ 11:55
RS KifH

COHERFHER
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U T R MERR DFE L E
(1) FEAMIREDFE ILHE O
Decommissioning of Uranium Facility

(1) Outline of Wastewater Treatment Area Decommissioning

R R, ORRIH e, Fl ER L, HB R
VR AR - S SRR R

A AR F JIAFFEBE RS BB A 7 L TR D IR T T i kaiak D 1 > Th D AN E L, 7T
VRN R CRAE LI B K DR A2 1T - CE i TH D, 5. TOEEDK T LIz &b, BE
IEEEZTHZ Lo Tz,

AFEFTIL, FEARLPEE Ok, FEIEHE O FH M OVEES O EIZ SO\ TR 5,

X—U— N BEILHE, fififE, o r, FERKIEEMERE, NR

1. #=

K2R PR RS C db 2 BEKALIREE D FE I HEE Tl fask o ffi B IR oVE Ytk i & s & 2 7 E 34, F
EFEEORBI 21TV, S 3 4 T O NEERE ORI EEZ BB L, 1EERTHROS 5 EET
HALZ R B IR R 0D 72 8 O JRUER RN GE %2 920t U 7=, 72 L SRR R I S U MR = oA g & LT,
—ERDBEHE) M O FE % i EFEEEY) Ca W BEZEEH(LL T, INR) 2V ), )T L, NR & L COERIZ M
72 i SRR B REA & S L7,

2. BE/KAVERZE D figk o OVBE IEFEE O E

2-1. Mgk DHE

BEAALEEER (Photo DIX, W 7 Vi MEhtiak 2> B34 L7 i rEBE K I &
FNBUTUOREEITO BHITHEN 5L FEICER SN, iR e LT,
BEAALVEREEE (SOSHE, WA Hs, Rofgss) . v ey b, KBRS N
BRIE I TU,

2-2. BEILHEE O

BEILHE O LY OFHENE, EEE IR M CTHR S AR TN B4 _———
T4 S IS NEERR I ORI 258 T L, S0 5 F R I B KRR I OY Photo 1 BEAKLER=R 41481
NR D72 DD 728D O KRR E FEA 2 17\ Vg BLX 38k 2 fEFR 9 2 5HE T
Hol-, o, ABROELFEEICBITS NR DT IVIr—RA LD L 95 FEKAL
P OBF K OB ILEE THRAT L2HEIEWO—H 42 NR & LTS 55
THED LT,

2-3. BEILHTE DFEK | NREMTHEHORE |
B I HEE 1 BB B T T S (2 0 B AKALER =R B3 2 Rl & MR 7

o, NRCABDHEMERIE L. NWERM O EROBHBMELT > 1% [ nsmomsis |

@&Eﬂ%g{iﬁﬁ%ﬂEﬁ%

NI OAEHCE L ORI DRI I3, ) — <20 :

‘()f 3 G:Ti—\‘j—o Poran ZmE -
PR ORI F R CIE, R0 b BRI O ST E TR 7 | gt T
WIEER DEE PREFICOWTIAE 21T > 72, 72, fF8 T NR HIE S o |

B R AU SRR 21T > 1o, ARIRHCE(EE O, RS CIRRT 5 " NS AEDs
L 5C & 7 s ML 0 HIBRAS DRBIC - ) (ESII A HER LA 5 47 8 AN

AICHEERRET LT,
AR5 4FE 9 H BB RIRARERD 72 6D O FihHRAIE & OV NR &I Sz it
HFED DT O E AL Z EfE L, A5 6453 AT T Lz, E¢" i
A0 6 4F 11 A OB BRRKIARIR A% 2 AWK EH B B 2 (R 2L TE D 25 5 R

(j B IR j)

R T o1, WAl Z SR EE Bk 2 fER T2 TETH D,

EHKIEAER R OV NR & L CULERT 5720 DK E NN E Fig.l (ZRT,
3. fkae Fig.1 EHEXIRARLR KO NR Ot
BEARAPRE DOFE IR EIL, BHIOFHE 2285 LAY 2 3% T BB XISAR BRI 0] 1) 7 PN EERR i D fiF AR
EROBHHBEZIT -T2, ZHHOIEEICE D FEXKMA L O NR &I S 72 B F 5 OB YR A O
BICHEDPRD G oloZ Enh, EHEXKIMRE O—MFEED = & O B5%% % NR & L T2
WHTWVL,

*Yoshiki Nakanishi !, Mitsuhiro Ohwada !, Yoshio Aoyama! and Toshiyasu Suguro!
LJAEA
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U 7 B OBE L E
(2) BEKAQELE O PWIEERE O/

Decommissioning of Uranium Facility

(2) Dismantling and removal of interior equipment on Wastewater Treatment Area

RFAE OEZE Y, e BAg L, Fil ER
VA ARJET- T IR PR S s A

B o1

, HE FERRT

T i T U TSP BE K DR 21T o T & T BEK AL O BEILHEE IRV, B LXK D%
QeI B 2 Bl S O £ DVESEIZ KD 15RO AIREMEN I E T & A WBE IRFD R & U 7o AR O

RIS E 21T > T2,

ARFERTIE, FEARIBEE O NAER A ENERE TR D VBT E O I3 & B 5 a2 s 5,

X—U— N FEILEE, il vo v
1. &=

BRI A i R C & D BEKALERSRIZIE, WA RS, POGHE, FoBebE &\ o 72 BEK AL BEIHL 35 i 203 3% & &
TR, ZHOONEBIZIE, WBEOIEEICIVRELIZEAMTRAT v VR EE L TWHRETH T,
Fio, BRI ZIT> TWER TH D720, st NORIZIZ M Lo F | EEOMTE Y~ R OBEERELE 7
RE STV, 6 OREEBRAGICHOW T, Sl ORDIUIIE C TG QR RBI L R 2 & o o R T7 15 %

Wit UK 2T o = DT, T OEMEWET 5,

AVEREZB LU THDL L o7z, BT ENESEIE OB KB E O Rifk Frfa ORVEIZ DWW T H I

ERAR

2. BE/KALERSE D PNEERR (K D fRAA I 2=
2-1. NIERRE DRI EIEE

BEARALVPRER T, /N 2 i 5% T & V) 25 3% 0 DO IR 44 B iR
R EYSEOE 25 OMAE L EEOEE A R T CHED S Z &
NREETH - 7272, Fig.l \RT X IS & & B fR A %
ITWEHE U 7 R ORAREM SO E X G2 MR L O OEEZED
2o FTo, RN b—V HEDOMEEBEPHKE I TV RN T
D, BEOEBWVERE T, RiEZ2HET X OIS Ny AEFRELTL
F DAEEF T X DEM ATRE /2 YA XYW LARIA 21T - 7,
HEREE, FLrF, HIFE Yy MEIZOWTIE, MEDEELRD
RICRE SN W RO ER TRIIEEEITo T2,

FEHER R EEIZ OWTIL, 1B OBN DR H A ETORMBOWETLT
RICEFZOEEE 2 EHFREEE I2Y) D B 2 TE L,
AEEIZBWTIL, $BRF4 7 b, F—7NVEEOEZ % NR & LT
SLEE 2 723D IER TN EAE U ORI LIRIE L 720
K HIRE L,
2-2. WEEREMBARMEIERICRB T 88

BEILHE DX G &R D i sk @O & LT, I TFOFENZE
FHib,

s JiER THEH L CWEEF OJIC L 0 | lEosiEckE TH45%
DIEHZ R EDORELUSN N DEL Z E RN TH 7,
-%%%%ﬁ%@*%ﬁ%%@ﬂ@%ém“ﬁﬂ%ﬁ@@ﬁ%ﬁm%
TH o7,

DA O ERVE & L TR ST,

3. fham
PR ORF IR AR T

(=Sl

N, EfRE -
Mo HIFE s BRI
¥ ¥
B, AREO B - B0
itk Wl
) ¥
Bokm R I
o (R BT
¥ ¥
S GHRBEONE
¥ ¥
R "‘ﬁﬁkﬁm”;’ ko
3 ¥

. =7 avn
Pk b LU UFHE e

Fig.1 PWEEEREMFARME DTN

« ZERR I O 72\ BB T CUTAMERE DM 2 b, U RIRL R ASEE T b > 72
E70, BEAMBRSEIL, PO TICEOBN, HTE Y NESRE STV D LR XIS L D OB S

IINBUA 7 R\ AR B DR 23 BR B S LTI D AEEMEN D & S RS &

ST BN, TR 2 RPUTIS U OGS, tof LIEREZ D | LEDORIYICHRRE 2 76% Lz,
£lo. —EHOREIY, BRICOWTTEROMMBE, RERNFELHE LLERLELHE LD Z LICLY

NR & U CHAER L, HEE K 317t DFREEEY % NR & LT,

*Mitsuhiro Ohwada!, Yoshiki Nakanishi!, Yoshio Aoyama! and Toshiyasu Suguro!
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(3) BKAEBEDEERBMERICA 7= BSHERAE
Decommissioning of Uranium Facility
(3) Contamination inspection for cancellation the controlled area in Wastewater Treatment Area
A T, Wl dEER Y, AR R R ERE
' H AR EBH SR AE

T 7 PR TR LT SRR K DA 24T o T & To FEKALEREE D BE I REE TPV PUSERRAM D
WIET LI Z &b BEEEDCMRERR S VT 7o ORI &2 580 U 7o, 7, SRR RARRINE O U P B e iR
% HEZ T PEBERE TRV BESEY) (LR, TNRJ &\ D) ISFE D & D7 8 O RRE REAll 2 F2hE L 72,
F—T— K FEILAE, EPEKIERR, NR, BOHHRIE, PR H PR dh

L ﬁg 10 T
o 1
IR 68 ) it i D A8 B K AR Bl 1) T e e D AT T L L H o
T, REAKONSRINELAT ) LER b 5, £o, Hmksice £
RB% NR & LTS T 5720, BES NR EHIT L%, 2070 2 0.001
FS R R R Al 2 il L7, 0'00011 10 100 1000 1050 10000
2. m%ﬁiﬂ"i m’]ﬁiﬂﬁﬁﬁﬁﬁ[scc]
i e e oAt . e, Figl EHHEIZET 2 BGAB 2B LT
e B KA A R L2 1 U 7 BRI B 1L AR 915 m2 Lokt LT I R (o )

2z 1mX1m XiE3mX3m 2Kl L, BRER 985 ST DWW THE L
7o AEMEZRUEITIER < F TR FIRIEART CToh - 72,

D TR VR L~V T db D NR ST 2 & D 72 3D O gl & 34
AT O BRIZ. WIEMED BRBHBRL SNV OEIC L DNy 7 7T 0 R
(LAF. TBG £ ),) BEROREZZ T LI LA2BE LTI 62
V. BG A& B L7 L RAREEZ R D 2 B R O v > Mg Photo | NR (2192 200 7=
RHREA AT 22 & RO B 7= 0 OFHE A JE TE 5 —~o TS A E A
A—HIZ XY BG A8 & BB LI- BB AR (Fig.1) Z/ERLL., WIERMZRE Lz, F70E R %
3mX3mIZXE L, 2 X OO0 THRERNE 21T - 7= (Photo 1),

BB, WIERMWMEI VBN LIzca 7 U — MCEAT 2 RSB MR OREIC L5 BG O AT X
0. AEMEDSE R R AR OB TIRMEZ BT 25608 o7, xR E LT, REHEEBEIC X 0 #iR
T 52 EFITR RSN OB ZRT Z & ClELZ X 572, NR IZHT 580728 O KU Rl ERE
fili& LT, #MmAHK 915 m?, MIER 213 Sz Ei L., £ORR. AEMEZ R LIZEFTR < 5T
o HHBR SRR O R H T BRIEARTG Td - 7,

3. fEw

PE K ALER 2 0D 4 R SR BRIV 1) U 72 ORI E R OV REE R A R % NR & 92 72 8 O Jishisil & 3 12 53
WTCRIEIZRD S, BHEKIREREFEIC L DR IEEEZO B L2155 L & bic, AFEICkY, FE
B E+27eGEHME2F > TEEL NR & LT TE 5 RiE L AR,

BEIR
[1] () AARFEFIFE, 7 V7T 7 AOHE 7k, 2005.

*K eisuke Yamamoto!, Takuya Nakagawa', Kazuomi Matsuo' and Toshiyasu Suguro!
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B 202538 14H(2) 14:45 ~ 16:30 I H&B(ZoomJL — 118)

[3H09-14] BELLIEBR TR

ER:EIE EER(JAEA)

14:45 ~ 15:00
[3HO09]

RF IR DBELREORELICR DA
(7) RABHO BAR B

*HO =0 JIE AN MR 8. FH A% KA X—201. BHKA. 2. EFHI%E)

15:00 ~ 15:15
[3H10]

T/ BINIL AL = —BREEDRF)
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Development of nanosecond pulsed laser decontamination method (II)

Dependence of the behavior of micro/nano dusts and removal depth of target on laser parameters
LA R !, IvE g2 TR RE
VEER RS, 2TAEA (BCHTF)

V=Y —REICBW T, =7y MBEREOREDRO 72 59 BEHTERE~ A 7 v /7 ) D2
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Feasibility study of the laser decontamination technology in nuclear reactors using

remote self-propelled robots
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[2] E. J. Minehara, Japanese Patent No.5610356, 2014, US Patent, US9174304B2, 2015., EU Patent No0.2772922, 2017.
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Research and development of lead block cutting technique for decommissioning nuclear power plants VI
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Evaluation of Tritium and Carbon-14 Migration and Diffusion Behavior
in Damaged Nuclear Structural Materials
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*Shingo Okumura!, Ayumu Hayakawa!, Yuzuka Hoshino', Makoto Kobayashi?, Takuji Oda® and Yasuhisa Oya!
IShizuoka Univ., 2NIFS, 3Seoul Natl. Univ.

2025% BRRFHE¥S -3H13 -

D intesity / V.



3H14

2025 Annual Meeting

Preliminary Study on Nuclear Materials Imaging in Fuel Debris from The Fukushima Daiichi Nuclear Power
Station Using a Neutron Pinhole Camera
*Eka Sapta Riyana, Ikuo Kanno, Masahiro Sakamoto, Taichi Matsumura,
Kenichi Terashima and Keisuke Okumura

Japan Atomic Energy Agency

We investigated the possibility of nuclear materials imaging in the retrieved materials from The Fukushima Daiichi
Nuclear Power Station using a neutron pinhole camera by simulation calculation. The aim of this study is to know the
spatial distribution of neutron emitters such as **Cm in fuel debris.
Keywords: Fuel debris analysis, neutron imaging, neutron pinhole camera, Monte Carlo calculation.
1. Introduction

Information on the quantity of nuclear materials in fuel debris is crucial in screening and categorizing the fuel
debris for storage consideration and quantity reduction. However, the types of materials (U, Pu, steel, Zr, concrete, etc.),
physical form, chemical form, and density involved in the fuel debris may have a wide variety, and it is difficult to quantify
nuclear materials inside it. Since most neutron emitters are actinides (such as U, Pu, and Cm) and non-volatile [1], the
distribution of those neutron sources also represents the distribution of nuclear materials in fuel debris. We propose a
method to observe nuclear materials distribution in fuel debris by acquiring spatial distribution of neutron sources using
a neutron pinhole camera [2].
2. Calculation method and result

Figure 1 shows a model of the neutron pinhole camera and canister (SS316) used in calculation by PHITS code
[3]. The main components of a neutron camera are neutron moderator/reflector (paraffin) and absorber (B4+C) materials.
Figure 2 (left) shows neutron distribution around the canister and neutron camera, a cross-section of the neutron source

(bottom right), and an obtained neutron image (top right).
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Figure 1 Geometry model of a canister (filled with 20 B = 1
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nuclear materials) and a neutron pinhole camera. (o]

Figure 2 Calculation results.
3. Conclusion and future research
Our simulation demonstrates the neutron pinhole camera forming a simulated image of the neutron source
inside the canister with sufficient spatial resolution. In future research, 3-dimension images will be made and the
relationship between the quantity of nuclear material contained in fuel debris and the image value will be developed.
References: [1] IRID, https://irid.or.jp/wp-content/uploads/2022/04/IR_for FY2020 03 Fuel Debris Characterization.pdf [2] K.
Steinmetz et al 1982 Nucl. Fusion 22 30 [3] T. Sato, et al., J. Nucl. Sci. Technol. 61, 127-135 (2024).
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Development of Nuclear Material Monitoring System for Integrated Improvement of 3S
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Safeguards by design (ZB83 5%

Safeguards by design of sodium-cooled fast reactor with online re-fueling function
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Applicability of passive neutron non-destractive assay technige -neutron coincidence counting- for Pu
quantification in MOX fuel containing MA
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