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ABSTRACT

The Research Committee on "Behavior of Fission Products Related to the Decommissioning of the Fukushima Daiichi Nuclear
Power Plant" (this committee) was established in June 2021. Based on the technical issues extracted by the "Behavior of Fission
Products in Severe Accidents" Research Committee established in FY2017~2020, this committee set the following two goals to
contribute to the decommissioning work on the Fukushima Daiichi Nuclear Power Plant.

»  Goal 1: Understand the severe accident events of the Fukushima Daiichi Nuclear Power Plant and contribute to the
decommissioning process.
»  Goal 2: Contribute to the improvement of source-term prediction technology.

As an activity for two years from FY2021, we had discussed how we could contribute to the decommissioning of the Fukushima
Daiichi Nuclear Power Plant from the perspective of fission products using reports and data such as data related to TEPCO and
the International Research Institute for Nuclear Decommissioning, materials from the Collaborative Laboratories for Advanced
Decommissioning Science in the Japan Atomic Energy Agency, NEA Benchmark Study of the Accident at the Fukushima
Daiichi Nuclear Power Station, Strategic Map for Upgrading Hydrothermal Safety Assessment 2020, Research Report on Severe
Accident Assessment, Water Chemistry Roadmap 2020, Report of the Severe Accident Research Priority group work in the
Severe Accident Research Network project, and Nuclear Regulatory Commission's reports on the Study Group on Accident
Analysis at the Fukushima Daiichi Nuclear Power Plant. The resulting issues were organized into three technical issues from the
perspective of technical commonality and depth of relevance.

From FY?2023, three working groups (WGs) had examined how to solve the above three technical issues that would lead to the
achievement of the Research Committee's goals. The technical issues of each WG were WG "Quantity, Mass Balance and
Chemical Morphology of Fission Products", WG2 "Purpose of Sampling and Data Utilization", and WG3 "Transition Pathways
to the Environment". The results of the discussions based on the lectures at each working group were further examined at the
plenary meeting of the Research Committee. This technical report was composed of manuscripts written by speakers at the
plenary meeting or each working group, and was organized in line with the objectives of this committee. Part II of this technical
report is related to Goal 1 and summarizes the outcomes of WG1 in Chapters 1 and 2. In addition, the results of WG2 are
summarized in Chapter 3. Part I1I of this report is related to Goal 2 and summarizes the outcomes of WG 3.

Regarding the goal 1, the analysis of fuel debris samples taken from the actual plant is currently being carried out, but the fuel
debris removal s still halfay through. Further research and development are desired for mass balance evaluation, which is
essential for decommissioning operations. In addition, regarding the goal 2, it is necessary to understand mechanisms as to the
release of radioactive materials from fuel debris caused by sudden changes in behavior, such as the fall of fuel debris during the
decommissioning of the Fukushima Daiichi Nuclear Power Plant. In addition, in order to improve the accuracy of prediction of
fission product transfer behavior, it is important to identify chemical forms by smear analyses, which is currently being analyzed.

The research committee on "Behavior of Radioactive Materials during and After Severe Accidents" will continue to collect the
information obtained from the decommissioning of the Fukushima Daiichi Nuclear Power Plant and follow up on the solutions
to the three technical issues summarized in this technical report. We will also cooperate in the safer and more efficient progress
of the decommissioning of the Fukushima Daiichi Nuclear Power Plant. In addition, various valuable information obtained from
the decommissioning of the Fukushima Daiichi Nuclear Power Plant will be organized so that it can contribute to the

improvement of source term prediction technology.
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3/12 21:50 | MP-8 70 | —
3/12 22:10 | IEFAfHT 21.6 | FEFE
10| 3/138:27 | MP-4 1124.3 | FVE
3/13 8:33 | MP-4 1204.2 | VR 7E 835 | 3 SHE PCV <> hFpf
841 | 3 5# SIC X MpRFREE
3/13 851 | MP-4 679.8 | B
3/13 9:14 | MP-4 199.5 | AbPE
3/13 9:20 | 1EFIfHIT 281.7 | FEFATE
11:17 | 3 5% S/IC <> MpRFREAER
12:30 | 3 4% SIC <> NRRIRBH
11| 3/1313:52 | MP-4 1557.5 | &
3/13 14:02 | MP-4 602.6 | FAFEH
3/13 14:10 | MP-4 646 | HFEH
3/13 14:20 | IEFIfFUT 57.6 | P H
12| 38/1314:42 | MP-4 184.1 | FAFEH
16140 | 3 5 PCV ~ > 7772 —7 Bk
13 3/14 2:20 | 1IEFAfHT 751.2 | LvE
6:10 | 3 S S/IC U MRS
11:01 | 3 KBRS
14 | 38/1411:37 | 1IEMIfHT 50.4 | —
15| 3/14 18:40 | IEFfHT 104 |
16| 3/1421:37 | IEFIfHT 3130 |/
23:20 | 2 5 PCV b 777U — 7 Bk
17| 3/153:10 | EEMfHT 94.3 | 1t
18| 3/156:50 | IEFAfHT 583.7 | L3R
3/15 7:00 | 1IEFIfHIT 965.4 | JLAbsR
3/15 7:38 | IEFIfFUT 1390 | b
3/15 7:50 | 1EFAfHT 1941 |
3/15 8:25 | 1IEFIfHT 1413 | 1k
19| 3/159:00 | IEFIfHT | 11930 | Ak
3/15 10:15 | IEFIfHT 8837 | —
20 | 38/1514:50 | 1EMfHIT 673.8 | W
21| 38/1523:10 | IEMfHIT 6960 | 1t
3/15 23:30 | IEFfFUT 8080 | JtrE
3/15 23:55 | IEFAfHT 7966 | AL
22 3/16 6:40 | 1IEFIfHT 837 | vudkrs
3/16 10:20 | 1EFAfHT 2399 | HALR
23 | 38/16 10:45 | 1EfAfHT 6400 | HLR
3/16 11:00 | (EFAFFIT 3391 | bR
3/16 11:30 | EFIfHT 5350 | AL
24| 3/1612:30 | IEFIfHE | 10850 | HAELH
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25| 3/16 16:20 | 1IEfAfHT 1472 | 78

26| 38/2118:00 | EMfHT 1757 | ALH
3/21 18:30 | IEMIfHIT 1932 | FH

@ =T=2UYIRAF(MP-1~8)

X2.1-1 #5556 R PR BIEHEE U H DT =H U VT RA NONE
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203 | ER
3/13
12 14:4 | MP-4
3/13
12 19:00
13 ggg AR LR L D Zr BORE OsE ikl
3/14 ‘ 3/14
590 1EMAT 14 530
= 15 3/14 | MGIEKIEAIZ K 5 78558 42(3:20)*
5:00 | W;W/W X2 1 (5:20)
16 3{(1)3 WK 48 FE(11:01)
H 3714 314
11:37 1EfATT 17 1130 MK IE AR O 1 284K(3:20~11:01)*
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18 3/14 | AZr 7 7 v ROZEERAL+U — 7 F 713~
15:00 | FIRFOEFEH F 7 13 ilE
3/14 . 3/14
15 18:40 1EFIfH T 19 1830
20| 7 13@3 AR 5 2 Ze BRI O 0TI L
3/14
21 20:30
3/14 . 3/14 , ,
2137 B 22 51:30 | M/W:iSRV BA(21:20)
3/14
16| 10 23 92:30
3/14 | .
24 5330 | WiSRV BH(23:25)
3/15
25 0:30
3/15 | . ,
26 130 | WiSRV BH(1:02)
27 ;/_1,(5) M:RPV fif45(2: 0 0)
17| 11 .
3/15 . 3/15
3:10 EFfF T 28 330
3/15 . 3/15 | AjZr 7 7 v RO+ — 27 7213~
HT ’ - o
6:50 | ML) 29 o | 530 | MEROFLELHI F i 13 PR
g/})g EFAHE M:D/W 858 (7:20)*
18 igg EFfHE W;D/W [ 771 724K T (7:00-11:00)
3/15 . 3/15
12 7:50 1EFI T 30 2:30
3/15 .
225 1E AT
3/15 .
. 9:00 1E AT
3/15 . 3/15 | AjZr 7 7 v RO b+ — 27 7213~
T ’ i L
10:15 | EFFHE |31 o | 1030 | O EBERILE 12 X BRI
3/15 . 3/15
20 12:50 EFfF T 32 1330
W;W/W X k(16:05)
315 W;D/W JE£ 711K T (16:00-1:00)
33 0] 17:00 W;D/W £ K T (16:00-1:00)
AZr 7 T v ROZERB+) — 7 £33
NI BB F 721X PR
3/15
34 19:00
315, .
35 21:00 M;W/W X K (21:30)
3/15
36 22:30
3/15 .
21| 13 23:10 1EFI T
3/15 . 3/15
2330 | MR |37 23:30
3/15 .
Py 1E AT

128




3/16

38 0:30
3/16
39 3:30
. . S v R4k ERE -
3{16 ST w0l 1 3{16 @;£77/1 SERBACHEEE R E 7213

» 6:40 7:30 | viE
13@8 EF AR M;D/W T2 & O AHRI(9:00)*
3/16 ‘ 41 3/16 L T
10:45 | EFIFIE 10:00 | My~37 2 2 LKl b

12 W;D/W £ )38 (9:00-12:00)

23 3/16 ST AZr 7 7 >y ROSEE+Y — 27 7215~
11:00 = I 3/16 | ~EEOEHESH E 72 1 PR
3/16 . 11:30

14| 1130 1E AT
3/16 . 3/16
12:30 EPIFE 43 12:30
24
44 3/16
13:30
3/16

55 45 14:30
3/16 . 3/16
16:20 EPIFE 46 22:30

3/17
47 13:30
317 | ., ,
48 230 | WIW/W (21:30)
3/18
49 2:30
318 | ... e
50 630 W;W/W <k (5:30)
3/18
> 10:30
3/18
>2 15:30
3/18
>3 23:30
15 54 1(3){(1)3 M;D/W TZRFEA - £/ 5
3/20
>3 0:30
320 | ... L
56 15:00 W;W/W > | (11:25)
3/21
>7 2:00
3/21
>8 10:00
320 [ o or e
59 12:00 W; /7 L—1#(15:55)
2| ERfE MR FIC £ 5 D/W i LA
18:00 3/21

261 16 321 60 18:30

18:30 1E AT
17 61 13%3 MREFT 7 U % T2 X B RPV JE 71251K(6:00)
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69
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11:30

MREFT 7 U O T L F L~DE TFIZL D
RPV [+ /1254k,(11:00)
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12:00

3725
17:30

M;REFT 7 ) ORT AX LA~DETFIZLD
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4:00
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RO OBIFETIE, ERFESR L L THIOMBRA 2 T D
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e MP-1
e MP3
e L[
2.E+03 7
=
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2
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ﬂﬂj
= 2E+01
=
2.E+00
2.E-01
3/12 0:00 3/13 0:00
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MP-4

19 24 8.E+16
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Cs-WSPEEDI o .
\ 8.E+15
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8.E+14 é’
1439 4 =
2 (] :: [ HIEH
fa031 Lin i S
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RER IR S 3
" i ! 1 : H v -.'::
i AR T T
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H ]
Lol
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- 8.E+11
3/14 0:00 3/15 0:00 3/16 0:00 3/17 0:00
Stz B (-)

X2.5-1 =%V 7 RA ME & WSPEEDI#HTE
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3. BUREHil STV FP B T2358)
31 JRTIFREARRD> O DFRIR
3.1.1 BEREREBEERT 7 POH A7y M TOR
ERER
(W) TR )38 ER S CARp) 1. 1987 b
2002 - F TP SO ERENE A SGET 2 5T
SRR A SN E SRR 2 3 L7, SR PR
PHEHEMIGERO—BRE LT, R TIFRNASSOE
RERREEI R OV Ny F7 T U D OIS FH I ¢
DOYFEERER & FP Ot & 230 L7 [1113.1-1, 2],
Z OJRNREBROMEN L, LLFO#EY Th o,
BT 1GWe D BWR O E %

AR
o FERRICAEM SOV L RS, KXY

77 VEEE Im O NET ViR AR
IR < TS (230°C, 0.8MPa) THllR
T VAATy MO, RN X 5510
LB T DN HEETX. 800kGy HEb,
ZAUTT T > N 40 TSR
BLEREET R N T TP H Ay M,
BN L PO EERES D72, 200 °C
BRBE T 1 AR s

RIS L4577 U L BRECREETIE. LT
DY Th D, #23.1-1 LUK 31212, BKIFOMHA
W72 7 7 v & BRER IO E /2 kA~ T,
75D

RIA TV Ny T T
o MR TFTT Y

TRl
o BEEY 22—
o [KEEY 2—L

[43.1-1 KO 31212, @E - AREEY 22— L LD
7 VA ARy MmREEREEE O A, TR
RSB OT /T, v U T AR (3R
AR HERGR, A, MOMHESR T 5, TSR
LEEO T2 ORRBRAOE L, LLFO@EY Th
Do

o

MEHE:  1MPa

FEHEEE :© 400°C

TITUVTART b

EE . MmNy TFT770V01/3
KA TV ko
757D 1/10

FEEY 22— £&%3m—22m

o
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o IFEEYa2—/L: FEML[FE—

TR T, FEEHED 2 (FFE L 722 0.8 MPa &
IEL, R ESHE#3~0.5°C/min &35,

B43.1-3 KO 31412, fREEY 2=V ROT T
A Ay N OIREEERI I 1T HIRE ORI L AR
T, IWRBRLAIREEX, DL 0@y Th D,

EEEY 2 —/b 1 400 °CE TIM/ L
o [REETa—/:266~324°C
TR K 1 276~349 °C

IREEDS 230 °CE CORMRRERZ . &£ 3.1-3 1T T,
BRATSRE T T, WIHOEE BIRRITA U T
ZLEREN TS, #£3.14 12, HFEY 2—LE DT
T T, IREAVAE UTRE 27T, ARy |
400 °CFE COMREHFIPATIL, BT Y 22—/ CliRH
IFFAEL TRV, ZORKE LT, BEEY 22—/
DOEIITFBRAETIX 22 mE#TIZ3Im)THY | I+
TV 2D 0.6 m LHEL TRWOT, AN
AeRPVRIDRHEI IR L7-23, SMAIORHEI AR L7
Mol Z ST X A[IL3.1-3],

[ 3.1-5 10 ARTFE Y o — L OIREAERGE R A | IR
LHESOBHRE U, K315 1 KEY T
7 ENCFFERT COFERAE R [11L3.14)25BFR 30TV
%o 315 10 AREEY 22—/ b ORISR
I NIRRT LW 2 VI 5,

T TN A SE ORGSR A, X 3.1-
6 [T, ¥ 3.1-6 (i, KEY T ¢ TIENAFFERT
[I11.3.1-5] S ONEIPN OREREIC S % S S [1113.1-6]78
ERLSILTW D, [X3.1-6 2> Bi, D EFITHE R
WA AEIREME T AN LD, 2 ORI,
JEN EFITPEN, 75 o PORIRIIERY . AT
rD XY RWEFED ERIHE T D Z LT LD L HEE S
o,

312 BEXEBEERROT G UH ATy R THOT
7 v VR R

3.1-7 =7 v UM RS E Ao, =
7 VR R E L, X 3.1-1 (DR LI
BREEEI S, =7 Y AR, =7 a Y VHIER,
Xx VT HA - =70V VRAER. eI ANELR 1B
MLT=bDTHD, =7/ MELCsl ZHEAL, Rk
O3ARIE 3-5 pm, JEEEIT 10-1,000 mg/m® TH D, ABRIA
T, TRIRGERER [TIL3.1-1] TR U Y 22— L
KT Z DAy N Uiz, =7 vy )Udite
BB O, IR A: Lo BRiA 2 =IR & Tl



L. HOZEORBREEFET 5, R E =R E Tm
HIU-RRCIT, 38R U IR IEAZE S T
7RVNIIL3.1-3], RS HSPAZE L Uil alBR AR A FR
LCx=7 o Y USRI ZIE L T D Z 2 ITiE, ¥
BT 20N D,

3.1-8 12, [BFEEY 2—/LTCOAN KO TO
T\ VRS R & IR ORI LA R,
318 ITRTHEAI R, 6 I Z & oD 3 Bl R A >
RV HLDTH D, EEETY 22—V CORBITTEL,
HFFHEEOI T 5, A Tox=T YL
BT, AOOZ L b UC 4 MR LT
Bo =7, 7TV HAT Y FTIHE, K319 TR TER
(2, TR R HERET Y 2 —/L & FE AR
PR B, AR EHATOZT Y VBT 1
WO £ 5, [X3.1-10 KO 3.1-11 12, K
EEY 2= VNI T H Ay hTOZT a YL
DODAL/HAOCOREEELE, RIROBE L ORT,
BEEY 2— VKO T T VAT ROli#F LS,
RIEEDRE VEIEERN R D KR E WMEH A3 2,

AdEHAOTO=T vy )VEREE O RY
555 (DF) %3Re, Tz 3.1-12 KO 3.1-13 1R
T, K31-2 MEEEY 22—V THY, K31-13 17
T VAR NORERK TH L, REEY 2—/L
TIX DF 1T 1P FRETHLN, 7TV H A FT
I RETHD, UL, EE Y 2 — /L OTRERE
HORXIZ100 mm LA ETHD, 7T H ATy

R DOBATE 10mm FEE SN2 L2 X0 | FESEN
SN EDRRF EEZ HILD,

313 FIEBA=T v v 7 OIREEER
KEF T IIHIZEBESWNRC)E, KEND PWR KON
BWR DS FAFFANA RO BB 20 L, ZORER
S L CWAIIL.-7, 8], sidsg & LI r4rkg
Mg, LT o Tho,
e PWR
o =y 7 V— M- RT A FfF 31
o S - SR ) — MLEGE 10
¢ BWR
o MARK-I 6
o MARK-II 3
P, HgiA D, FTER=T vy IEF
Hx7 vy BEEET, ~y K77 (BWR),
RSA &z~ KT 72Ny F (BWR). il
BRI A D BWR) , JESHII=ET 72N> F
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(BWR) T %, NUREG/CR-3855 [I11.3.1-7, 8] Tl
ZNHOEWROE, BB M ORI O
BHZDOWTRER ST D,

AT, KEV T ¢ 7ENHFZERT (SNL) THE
SNT-FrEA=T v v 7 ORGSR [1113.1-9, 1012
WS 5, ASRBR O LIt ER =T = > 713,
HEEEHHIE X417z Callaway Unit2(PWR., SRR 4Pk
RIS - BiE SN b O TH D, TR UNE
IROBRGNIE T Collira I L, 77, R, 247
ZHE LT D,

HEBRICHWRFTEA= T v v 7 O % X 3.1-14
WO, FTEAT= T a2y 713, £E 5.8m, PN 3.0m,
HifL (SAS16GR70) TH Y, FXFHEIL410kPa-g, 5%
FHEEIL 171°CTH D, R alD K7 &N
ERT L, JRTFESRMAIO KT 2N KT LR
e

FrEM=7 v v 7 ORI EOME A [X3.1-15 12
A, BT vy 713, FEETIIRHESERE S
L0, AR CIINEICERE ST D, R ED
SHEE, V-LEOWNE 3.03m, V-1 EH0E S 1.22m, V-
2 EROWFE3.00 m, V2 HDOEX 1.524 m ThHDH, V-1
ERORXEHTEIX 2.07 MPa-g, axFHEEIT 427 °C, V=2 i
DRXFHEIL 34 kPa-g ThH D, V-1 5T, MIEHEE
BV b — 2 D3EE STV D,

HERH ORI & BAD BB AR D 72D, AT
BH=7 vy 7Ol K7D T v F Shi-ikiE
T, 177 °CTI72 hEAS V7=, AU, TEERIH] 40
OIS A UTRERI SRS T D,

TRRBRONE A, 3 3.1-6 1T, 2C #BRSERG
ST CEBSNTIY |, MosBIERGH&EA T T
Fehts S iz,

1A BRI, I R OIEEERCTH Y | TAT7 > K
AR, |IRTHEM I, [X3.1-15 O V-1 A
34.5 kPa DHE5C 276 kPa-g & CTHIE L, 69.0 kPa DI
77 C414kPa-g L THIE, 5I&HiE 476kPa-g £ THIE
U7o, i&JJt, BNExE, ZAEHIED T 6o
770 IRIGALELX, 476 kPa-g C 850 ¢/min TH D,

1B &8I, SMAl K7 OisilaERCchH Y . A7 > b
AR, |IRTEM I, X3.1-15 D V- &L
OHTEH=7 v v 7 N % 34.5 kPa D5 T 276 kPa-
g TTHIEL, 69.0kPa DY)y T 414 kPa-g & THIE,
Sl & X 476kPa-g FCTHIE LT, iEJIEE BVEX, 2
PEEHIEY 1T Heio Tz, TWEEEIE, 476kPa-g
T 1,270 t/min TH 5,



1AA BB, VIl T OfFEEBRCTHY | =—T
T UTe A Mg L, Sl CEM S, K 3.1-
15 D V-1 % 34.5kPa D53 C276kPa-g £ CHIE L,
69.0 kPa DS C 414 kPa-g T CTHT, 5l&fix 483
kPa-g £ CHE L7z, 9705, B, 20ty fF
DAV o T, FHIFTREZRRIRI L, F8 4 L7220 7e,

1BB &L, SMIl R 7 O TH Y | =—
T UTe A Nadas L, Sl CEM S, [43.1-
15 O V-1 R OFIE AT T &2 v 7 NER% 34.5kPa D1
53T 276kPa-g £ THEL, 69.0kPa DHES3T 414 kPa-
g £ CHIE. I &#Hix 481 kPa-g £ CTHIE L7=, 8E/15
ENGERE, BAEHIID (T e oz, FHAIRTEE:
JRIE, FE Lisn oz,

2A FERE, I R 7 OIFEERERCH Y, ==
Ay NEHGE L, |IBCTHEmS N, X3.1-15 D V-
1 #B% 34.5kPa DSy T 276kPa-g & CTHYE L. 69.0kPa
DY T 414kPa-g FTHIE, 5l&HeE 474kPa-g £C
FELZ, WRIRT EFTBRT= T vy 7 D/ v~y
R EOBEIE, KT 041 mm B Lz,

2B #RIL, AMAl 7 OIEEER CTH Y, =
LI LIeH Ay RSG5 L, SIRTHEm S,
3.1-15 @ V-1 FROFTEHTT v v 7 PlZ 345
kPa DFE)yC 276 kPa-g £ CTHIE L, 69.0kPa DSy T
414KkPa-g £ CTHE, 51 EHi X 474kPa-g £ THE LT,
SMAIRT EERER=7 v 7 DV~ R & DR
&, BT 0.8 mm b L7,

2C H BRIIFTEM =T 1 v 7 ORISR TH Y | —
=T LT ATy Mg LT, 2C REBRDIT 1 K
ONEEE ORI A [X]3.1-16 |2~ d, 2C ABRIE, T
FLOD 3 Cycle CHEff <4172,
Cycle 1: V-1 #8% 69.0kPa (DFE53C 2.07 MPa-g
ETE, IREEIE 204 °C
Cycle 2: V-1 3% 69.0kPa (DFE53C 2.07 MPa-g
F O, EEEIE 427 °C
Cycle 3: V-1 {#% 172 kPa
£ O, IR 454 °C

Cycle 1 & 2 TIIH A v MIHEET, Cycle 3 T
J£77 1.03MPa-g, /% 427°C CHEHE L7-, SNL Tl
SN BENREERIC L0 . T ATy N OERE
327°C[IL3.1-111CH D = EDHERSN TN D, HAT
> MRS ARIE L, BERATORIEIZIT /2 B 720,
PRI R D3RI A 204 °C7 D 427 °CE THAlL
THE, BRTLONEIRT Lo v~y R E DR
DER L, ATy MBERICE B S5 RN

DY C 2.07 MPa-g
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T5, V-1 EOFFEKIREDS 427 °CORE, F|I R7T &
sV T o~y ROVERREET 322 °)CTh o7z, 2C 7k
TIE, S RT ROVSILT s RIS ORITAN
Tholz, £l ATy bOTZ—V U 71X, HAT
v N OBSREICRBE U T2 o7, — 7. MR T 1E 2.07
MPa-g TIRRIZFAE L o7, ZOWRE SMAI N7 D
IREEIX 93°CLL T Th o7, AN K7 Ol E5E, 3
BB ORRE M O BEO A[FEEN H 5,

314 RIFEAEER o 7 T Uh b DIRIE,

TSR I3EFERT 2 SR O 3 Sk D — L
RPIUTIE, FHZEHL 2040 PBq & U830 PBq @ ¥Cs
IMFET D EHEE S TCOBIILSL-12], v —/V KT
TN EEIAHET DR TIPS s 77 Z
PNHOPBIZOVTI, KEWRIEE TH LD T,
BRSO TR A A BRI T2 AU CQUOZRL A,
IEKONERETTO b 77T POEMIZET
BN SO B[IILS.1-13],

Z DFFETCIE, APRESEfFRMT = — | Abaqus/ Standard
[IIL3.1-14)ZAEH L <, WX ONREEfRTEZZRE L
e Ny T T T OB, HYIMEATRESEEC LY
S U7, fRHTRISE, BWR-5 « MARK-I 2 B CH
N

BWR DRSS N 77 Z PRI OIAR
. X 3.1-17 (\Td, XK 3.1-17 (oRd TERY 2
1980 FALIRNZEHIFENZ VIR TH Y | Dl
EE 1980 AEARLIBRICER I SZEN Z W TH D
[13.1-13], LA TRHFEESZ R E T
EFE LT, AT, TR Zkigel Lo,

BA3.1-18 2, L FIFANERR & 77 T o P OfiffT
Rz T, MTASRIL. ERIER LT T U8
M T ECE Lz, K3.1-18 19 HRIZ, ALk
| REffrcige s U, JERDFICI a4
P FEIAR Rl 2V ZERE T 2SR A Lie, WA
v MIBNUTBE LD TET /U, RV h &
b 77T UV OBATRIIESE S, Ny ST T
R E ORI TEEE e L OB e LT, AL h~I3idih
FTNHIERES S A5 ES D 2 &1 K0 AT )
R L, IR A PR IR, RSN
PRSI AN ZR I SRR C#T L7, 1X 3.1-
18 (TRIHHTET VT, Bamdihy 14,000, ZESREG
10,000 T 5,

BA3.1-19 (2, R FIFENERR & 77 T o P OfiffT
FERZRT, X 3.1-19 DM, FEJIfFE 1.2 MPa,



JRERFER 400°CTD X —P RS 1 fi 2t X 3.1.4-
3 OFHMNIE. by 77T VOB O EENTEROVE
JEORMEE L TORT, by 77T U3 ES10.15MPa,
R 50 °CirfEn DB OBk &5, ZOFKIE,
DS LIRFERRTDN SRV S OEAERS % J12353 1
MZHx bW &2 5 Z LI2 kD EHEE
SNTWD, F7o, £ 1.0 MPa, B 350 °CfHIET
B A S TR 2RI, AL MR RO L
DT TH D & I —B AW ST,

ZOfTET VT, MMM R & S D 1
BRI LT T ML STV TURY, ORISR
X, by 77T RO AR A BT 5 DT,
MBS U TR DT T UL SN D RE TH
HZ ENERSITTD D,

[ L =22 EAIFSEAT [ 5]

#3.1-1 BKIFOMAI 727 Z

Y NS FT TR L TR NERE b
BWR RIA TV Ny T 7T THI—V ~10m v aran
Hege N F THEHI—L ~4m D= = N
SRV /N T THI—L ~4m D= =N
CRD /v F THI—L ~4m VA E=NA=UN
SIC /N> TF THI—L ~4m VA E=NA=EN
IN=VF T ey —HEI—/L ~19mx 0.8m D) ==
PWR Hege N F THE L ~4m D= NA=EN
IN=V T a TEI —/L ~19mx 0.8m N == N
F3.0-2  BOKIFOMIRI)7 2R SR EE
Sl ool HHig A =T 2R S—LbF ALy
(mm) (m)
BWR Y a2 = ~450 ~3 TFL s Futly - ~10
= A
RE ~100 ~0.6Y TR AR ~250
Xy =AM At ~350 - TR A -
{JAVES ~100 - TR A -
PWR E 2 — R [ ~400 - TR A -
TFLy s FurlL -
A
{JAVES ~300/400 - TRF RS .
TFLy s Sy -
A
Xy =AM e ~300 - TR R -
U a G
{J2VES ~300 - TR ARG -
U a e
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F3.1-3 R 230°CE TORBRGER (12)0

HERlE RSHRRS | BRI 2 IREECC) () oY
BEEY 22—
0.9 mm?(a) No RS 230 24 No
0.9 mm?(b) Yes P 120-200") 27 No
0.9 mm2€ Yes P 200 20 No
[l ——7 "1 Yes R 200 20 No
100 mm? Yes R 200 20 No
2 mm? Yes P 200 20 No
BEEY 2—L
500 mm? (a) No RS 230 24 No
500 mm? (b) Yes Py 200 20 No
500 mm? € Yes R 120-200* iy} No

*) /71X 08 MPa **) £771%0.15—0.8 MPa TZ

3
Bt
&

F3.0-3 R 230°CE TORBRRER (22))

FEVIUN TR IRPHE AT A IREECC) SR IRIROIAE
T H ARy b
FAUA (a) No 2L 230 24 No
LAY (b) Yes R 120-200™ 50 No
TN—T&H 7 Yes 7R 120-200* 54 No

*) FENZ08Mpa  *¥) 7713 0.15-0.8 MPa T4

#2314 R

BRI ek liEER) TR A J£71 (MPa) IRRFEAETRE (CC)
REEY 22—/
0.9 mm? (a) Yes R 04 284
0.9 mm? (b) Yes R 0.8 303
0.9 mm?€ Yes R 0.8 284
0.9 mm? (d) No R 1.0 266
0.9 mm? (B\FEXT)(a) Yes AR 0.8 324
0.9 mm? (BAFEXT)(b) Yes AR 0.8 285
[l —=7 71 Yes R 0.8 301
100 mm? Yes P 0.8 280
2 mm? Yes KR 0.8 286
EEEY 22—
500 mm? (a) No 725 0.8 400°CE Tl L
500 mm? (b) Yes R 0.8 400°CE Tl L
T VI A R
LA (a) Yes R 0.4 349
AL (b) No 2 0.8 310
FLA (b) No R 0.8 276
R (d) Yes R 0.8 303
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A (e) Yes R 0.8 324
TN—T &H L THI Yes KR 0.8 345
#3155 ([REEY 2 —/L ORI/ OVNT
BRI FER CORER-ER (mm?) IR FE WA
0.9 mm? 6.1 (23-13) 2x 104
0.9 mm? (ZAEEXT) 17 (9.4—24) 5x 104
[Flfifr—>7 71 19 6x10*
100 mm? 35 1x 104
£31-6 FTEHT=T v v 7 OIREFEBRONE
v BN
1A PRI R 7 OFRREAlERER, A > e, 476kPa-g, =il
1B SMHI K7 OYFEERRIERER, A > 2L, 476kPa-g, =il
1AA PRI R 7 OFRsilEsliR, A7 > MR, 483kPa-g, =il
1BB SMII BT OIRRERRERSR, T Ay M, 481kPa-g, =i
2A PRI R 7 OFRERNERSR, A7y M, 474kPa-g, =ik
2B AMAI BT OIEEERIERSR, Ay M, 474kPa-g, =il
2C FTER=7 v v 7 OJRESERIERER, H A5 > M, Al K771 2.07MPa-g,
454°CCHIFE - JnEh
3A PRI R 7 OFsREAlERER, B A7 > MERL, 113kPa-g, =il
3B SMAI BT OIEEERIERSR, Ay M, 476kPa-g, =il
By-pass Line

Gasket (Silicone rubber)

Hatch Flange  By-pass Line

Exhaust

Cu Packing
‘Boler TIA-9 (Outlet Gas)
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3.2.2 Fundamental study on cesium trapping in siliceous
insulation materials

(1) Introduction

In 2017, Tokyo Electric Power Company Holdings, Inc.
(TEPCO) revealed the conditions in the containment vessel of
Fukushima Daiichi Nuclear Power Station following the
severe accident that occurred in 2011[II1.3.2-10]. An
extraordinary dose rate reading of 70-80 Gy/h was detected
on unknown deposits situated outside the reactor pedestal of
Unit 2, surpassing the 10 Gy/h recorded on the pedestal,
which was supposed to be the fuel meltdown pathway. This
phenomenon remained unclarified [I11.3.2-10]. at the time of
investigation due primarily to the limited information
obtained. Referring to the characteristics of the deposits, it was
believed to be the unprecedented retention of radioactive
matter on those structural materials installed in the proximity
of the affected area, namely piping thermal insulator (calcium
silicate-based material)[I11.3.2-11]. In light of this, high-
temperature experimental investigations [I11.3.2-12, 13, 14]
have been initiated to uncover the phenomenology behind
such field evidence. This could provide essential information
crucial for the ongoing decommissioning works at the
Fukushima Daiichi Nuclear Power Plant, such as the volatility
and water solubility of the deposits. Furthermore, regarding
Cs-bearing microparticles (CsMPs) as discussed in section
3.2.1, the research study presented herein could serve as
fundamental knowledge for evaluating the realistic formation
mechanism of CsMPs, encompassing Cs vapor transport,

interaction, and retention within the structural material.

Quadrupole mass spectrometer

———
_/\& , -/\,\J\v»\r\l. - =X
] S—

Calcium silicate
(Ni holder)

(2) Experimental study on high-temperature calcium
silicate interaction with cesium

Cesium hydroxide (CsOH), one of predominant forms of
cesium in the event of a severe nuclear accident[I11.3.2-15],
was investigated under simulated atmospheric conditions to
determine its potential chemical interaction with the suspected
reactor structural material of the thermal insulator.

In the study, a reaction furnace measuring 1000 mm in
length and comprising two concentric tubes with inner
diameters of 50 mm and 25.4 mm, respectively, was utilized.
The outer tube, made of quartz, serves as the passage for the
feed gas composed of Ar, Ho, and H,O, which is heated before
entering the inner tube. Inside the inner tube, made of Ni,
thermal insulator samples are positioned 350 mm
downstream from the platinum crucible containing a cesium
source, as depicted in Figure 3.2-3. The vaporized cesium
would then be transported by the Ar-H»-H>O gas mixture to
the sample location with a temperature of 600-800 °C. Post-
test analyses, comprising powder X-ray diffraction (XRD),
infrared (IR) spectroscopy, and inductively coupled plasma-
optical emission spectroscopy (ICP-OES), were employed to
uncover the interaction. Detailed procedure for each analysis
could be found in the study of Rizaal and Nakajima (2024)
[I1.3.2-14]. It is important to emphasize that these analytical
techniques were collectively employed both before and after
the water-dissolution process on the samples. This approach
aims to distinguish the solubility of the compounds formed as

a result of the interaction.

CsOH+H,0
(Pt crucible)

4' Ni/tube m

k Gas outlet
I =

Ar-5%H, Gas inlet

]

Temperature-controlled
water bath

= = IILE
Quartz tube

Sample Vapor source

furnace furnace

Figure 3.2-3 High-temperature interaction test between calcium silicate and cesium
(Reproduced from Rizaal et al., 2022 [111.3.2-13])
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The XRD results presented in Figure 3.24 (a) show the
transformation of the initial thermal insulator with xonotlite
crystal (CagSisO17(OH),) into new compounds after a high-
temperature interaction test with cesium. The dicalcium
silicate (CaxSiO4) and cesium aluminosilicate (CsAlSiOx)
were identified as the new compounds (insoluble) in Figure
3.2-4 (b). However, there exist amorphous compounds that

disappear after the water-dissolution process (Figure 3.2-4 (a)).
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Figure 3.24 XRD results of calcium silicate samples after
interaction tests with cesium: (a) before and after dissolution
and (b) after dissolution only with baseline-corrected on XRD
intensity (Adapted from Rizaal et al., 2022 [111.3.2-13])

The corresponding compounds are identified using ICP-
OES and IR spectroscopy, as depicted in Figure 3.2-5 (a) and
(b), respectively. The results confirm that the related soluble
compound is the cesium metasilicate (Cs>SiO3).

The formation of both soluble and insoluble Cs compounds
in calcium silicate insulator indicates the extent of Cs being
trapped in the insulator upon interaction. Depending on the
reaction temperature, the soluble Cs;SiO3; formation could
account for 79-98 wt% of trapped Cs [111.3.2-14]. This large
amount corresponds to the high concentration of silicate
tetrahedra contained in the initial insulator material. The high

chemical affinity of these silicates with cesium induces
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structural transformation of the remaining calcium oxide and
silicate molecules into a calcium-rich structure, CaSiO4
(Ca:Si=2). The insoluble CsAlSiO4 (balance wt%) arises due
to the inherent Al-substitution in silicate tetrahedra [I11.3.2-16,
17], acting similarly to the formation of Cs,SiOs [111.3.2-13].
The following reactions are considered for both
compounds:
2 CaSiOs(s) + 2 CsOH(g) = Cs2Si05(s) + CaxSiOx(s) +
H:0(g) (1)
4 CaSiOs(s) + AlOs(s) + 2 CsOH(g) = 2 CsAlISiO4(s) +
2 CaSiO4(s) + H0(g) (2)

Calcium
20 silicate-1 i/
Calcium /Y
15 (s,5i,05 silicate-2 o
2
§ Calcium
10r (55104 ﬁ silicate-3
—H g
o é 5
5 Syih. Cs:Si0
i 18y Si0, |
I £
-0 (s¢51,0 g s el |y, L
S .
< /NS s oA
0 : ‘ . Ca,Si0;
L N A
(e Framal 1)
Handke 1978
(a)
As-received calcium silicate
(aSi;0,-OH),
T T T ; ‘ :

2000 1750 1500 1250 1000 750 500

Wavenumber (cm™)

Figure 3.2-5 (a) Cs and Si relation in the leachg)g water of
calcium silicate insulator after interaction test quantified
by ICP-OES; (b) IR spectroscopy results
(Adapted from Rizaal and Nakajima, 2024 [I11.3.2-14])

where CaSiOs is the high-temperature stable compound of
calcium silicate following dehydration process of xonotlite
(i.e. CasSicO17(OH)(s) = 6 CaSiOs(s) + H2O(g)).
Furthermore, the trapping of Cs in calcium silicate at high
temperature, as described by equations (1) and (2), results in
significant volumetric shrinkage of the initial insulator by a
factor of 0.84-0.94, despite a substantial weight increase of up
to 85% [II1.3.2-13]. These mechanisms suggest that
replicating the characteristics of deposits in the outside

pedestal of 1F is feasible in the proposed interaction scenario.



Therefore, it is anticipated that, for example, the cesium
treatment or separation from the deposits could be developed
based on the findings of the study.

[JAEA Muhammad Rizaal]
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(2) Estimation of dose rate distribution in PCV and future challenges
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*Keisuke Okumura, Japan Atomic Energy Agency
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Activity Reports of Research Committee on Fission Product Behavior Related to Decommissioning
Work of Fukushima Daiichi NPP
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(3) Behavior of FP suggested by radioactive contamination of waste
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! Japan Atomic Energy Agency, > International Research Institute for Nuclear Decommissioning.
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Activity Reports of Research Committee on Fission Product Behavior Related to Decommissioning
Work of Fukushima Daiichi NPP
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Issues related to FP behavior for improvement of decommissioning work efficiency and source-term

predicting accuracy

(1) FEREOBEMEFRFH

(1) Aims and policy of activities of this research committee
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2T DR E R DR/ RWIEE) ) | B AR ) a8 S E L ISBN 978-4-89047-179-9(2021/5) .

[2] BB R — L= @E~OEE, AKREE, SFEEEE, PREYn— N~y 7OESIR,
https://www. tepco. co. jp/decommission/information/committee/roadmap_progress/index—j. html.

[3] BEIF BRI ERS LA JEE o & — AR — A X— 2 BEIFEINIRZE, A - RO 2k~ > 7|
https://clads. jaea. go. jp/jp/rd/map/map. html.

(4] Ze5n 2 A5 4 LT IR DRV F 8 - AMERUEESR ., https://www. kenkyu. jp/nuclear/

(5] B 21X, M. Pellegrini, et al., Nucl. Technol. 206, 9 (2020) 1449-1463.
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IK )2 A A B AR T v AL BRI ~ -~ 7 2020, http://www. aes]j. or. jp/ thd/committee/TH-RM-
2020/TH-RM_2020. pdf.

(7] W i ZEE . FOENRES R 13 EITIC BT D F DO IR 2 BEta.
https://www. nsr. go. jp/disclosure/committee/yuushikisya/jiko_bunsekiO1/index. html.

[8] i M ZEE 2. REH /3BT M OFHMTIT AR 2 s - T,
https://www. nsr. go. jp/disclosure/committee/yuushikisya/1F_tyosei/index. html.
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https://www. nsr. go. jp/disclosure/committee/yuushikisya/gh_severe_accident/index. html.

“Yoichi Wada
Hitachi
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IF BIFERDRILE Y —R I —LFRRERLOI=-HD FP FEH(CEHT ZRENEBE
Issues related to FP behavior for improvement of decommissioning work efficiency and source-term
predicting accuracy

(2) EBEAEEM, R/ ON-RE

(2) Issues extracted from the field observations
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BYOKRR T — AR B EEREHE BT - YK - LBKRRT—25) OBRBRARI WS, £
DHH, UUTFD3 I ER L TEBRINEZIT -7,
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1~3 SR NA R EBIE Y T AV E O HTRER (2020 4 11 A 26 A)
https://www.tepco.co.jp/decommission/information/committee/roadmap_progress/pdf/2020/d201126_08-j.pdf
[2] BAFES) HD A — L=y
B — R R BT TR DREMI R E R A ) = X M CBT 2 RHERR - R HIEHOTA - s R
[ 6 ERER RS ) (20T GRAEERES) 3 TSNS & 2 FlcRBEOE (2022 4 11 7 10 1)

https://www.tepco.co.jp/decommission/information/accident_unconfirmed/pdf/221110j0109.pdf

* Junichi Takagi', Yoichi Wada?, Naoya Miyahara3, Kenji Hosomi', Yoshikazu Koma*
Toshiba Energy Systems & Solutions Corporation, *Hitachi Ltd., 3Mitsubishi Heavy Industries, Ltd., “Japan Atomic Energy Agency
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Issues related to FP behavior for improvement of decommissioning work efficiency and source-term
predicting accuracy

(3) JAEA/CLADS BiERRAEMN S/ ONT-FRE

(3) Issues extracted from the fundamental research in JAEA/CLADS

CEEOESR, EEE ORE? o M

V=B TEMR), 2 AR IRFIERE s
1. BAEXRR
AZEE TR, MEHE IR NREN (IF) (BT 2 HAERY (FP) ZENCET 2 HROFES. &
P C O 48 U C, 1F BEFEEOE LY — A X — AT HNGEE M B2 72 FP BEE e & fh
L. ZORODOREREH ZTTILEHPE LTWD (KY U —XFE(1)), ARTIX, FP ZFE)C
B9 % HLAlE - BRI ZE OB R O A I 2720 PR BREEERILRVIZEE % — (CLADS) 23T 7
MMl - BAEIIE O 2k~ > 7D 55 [FP ORGUHEE] OB T FY TEHE SN TWHER GmaiitE L
TR TRV FHNT « MM B R S 32 55%) A ISR 2 60 Lo, £70. B AR /AR J0 B R s
(JAEA) % FRIZEM STV Z Ol FP BEUERE - SRIIIEIC O W TH a2 ey 7 7 v 7 LTl
EEIN LT, AEORHERNG, KAEESE LTIV M XE W< 2220 FP BEFREZ i L 7=,

2. AEHER

1T, FAELZEREZONE (BONTZERTE) KOKEERONEND R A T 28EIZH>W T, #)
TaAEPL L (22 CoOREIE, FEOAFICHTL2H0THY . HEFOIKEET),

JAEA/CLADS TN S 70T 2% Hepf - SRl Cs &8 MMM 7O oS o X 7 v il o9t
(No.1,2) 56, AW IF IFPIRAER (No4,5) &V o 7o 2R Z i L 7-iF98 & Cig /A < FEht STk
0. BN 7 U ok (No3) a7 U — FNA~D Cs D% (No.6) 5D B 22478 TORFZE & Eifi &
T, £70, BMESMAOHEE (No.7) RV 7 maHr (No.8) 72 &, IFFEKT —2EG L. ZDIEMHY
BIRHDMRE L FERM SN TN D, B UT, FP OBITIBEEICER LI2FEn %<, 1F EE 70 BET 7
V. Cs A BEMERRF5E) OF —2N, TORDOEER) 77 LU AZRDLDEDEEZLND,

3. REBRKLVEBONI-RE

£ 1 OREMRRICESE, ALZB S E L THRY T~ X FP BEGEEEZ TRL(1). Q)o@ i L7z,
OFIZ BN TR, AZBSOIRE)HAICHE . OFRRERR D IF BIFIEEDOZRIL Y — A & — LT RIS
M EICERD 2L, @< OMEFICHEEE L GREkSND Z & KU@FEZ HATHIICIRIE » 3 5 4
bHZE, O3 REBE L, 4%, BEAZEICEEY L, BRNRT 7 v a VEHEIEETEE LA Z &
C. FP BEAFIE D 72 HIEMELICEH IR T R IFE L TV FETH 5,

(1) FPBITROBBEULE T 1 & X DR

FP BATROWEL T 7 A DIITZL < OMEICB W TIHEE ST Y, V—A ¥ — A THIRGE
M EOHIR BT 1F BEFEEDONFEA~DEHRIZ S D723 D (FP JEREIZIE U7 RYL FIEORE72 &),
(2) 1F EHEET — % OIF A FE OB

IF EHESGT — % Offx ISR GEEZRE L Totr=— X283 5 Z L%, FP 2O OB T
LAEMTHDLEEZDND, $l2. BT —Enb~ 7 a2k (%) ZHENT TR S
TELT, BMORMNH 5, ZOTFIENHLINIIE, FP /540 OSBRSS IF BEFI2 1% 5 247
DEHUIZORN DD EBEZBND,

2023 FRKREFNER -11_PLO3-



11_PLO3

023FEENDES App--031

# 1 JAEA/CLADS B MF2E D 3 AL 5l A 2

No. [Eyez WA (3 BTl ReE) RA2TL 238 (st
1 H30 LSk 3 Cs &4 TS ez D [ RS TERGEND T
T PO - 0D FE R Sy BiEEE AT o0 B 3% A BR AR TN D Gy T EART OB %
PERRBC L 2 BESA (RS Cs & A B 1 D 43 Ht Cs &8 B Mok 7 0 4
U A 7 A&~ B R (FNERFARCSE) 2 Bigs FSARAE O iRt B
2 RI e, Cs & A HGH BB - D FHLAR « Cs & A BNk D4
T PO - 0D R R EOHIL, W OhDH AT AR EOFEAT (M)
PEARBAC L 2 BEAFVEZE (A,B,C) lZ5% IF B ICBW TG Sh
U R A&~ D EH FRA Cs & A HUHERRL - ) OV N A SO |
DIFHRZEBT HI2DDH T HEHROE
TNT — B A T % E i
3 RI e, B, ALFEROEMRHRE |« BET 7 RHEME D
R - AL AR WL DIRENT 7 U OB LR RHIR R PbOFHEE, AT
MOEENRIZ L D8 fREF O 7= 8 DR 52 % B bk =X LK OE D
BT 7 o b p g B ) TFlEfET & L Cotr FEOR
. REWE ORES A E
4 BENF « 15 YLKkt SR F 2 DB DA T 8 TR SFPARDLHEE OO KE BE )
BB 4 SER I B Y 5 2 7o aTRENE (NESTRAET — &% OE.
SN IRA GBI FP (L4t & LT, Cs 238 IF AT HAiT o & AL
DAL PRk 28 HEEE Mo Si L7 OB A 2 2 (RZ 7, FP BT
PSR 16 T L iR J— b, FP ALFET LD
5 PEF « 15 YLK SR T IR EEN L, B B0 AR )
H B 77U o434 « RPV + PCV
S E N DAY e BVNUTE (ki WHEDHEE X % ERK
DEEA SR 29 4R PCV F v 775V IF #
i R KD E 22 FP 47— b
D1 OTHol=Z & aE
6 H28 L S Fn 3 IF 227 U — h OFHRFR e a7 U—FOEERR
{5Yea 7 ) — N Ofig FERfmEfr L, 227 ) — FG 9 ORRREEALIZ B
KR ORZEZNBAELD 2R S A e R 572 H B
PEFER) O G BRI L - BAE a7 J— D o LRGN A RO L 7o BEFE
JL55y DS FP H5H « Ui A5 25 8) 2 R E Al W) DALER « W53 T # O R
7 BEIF - 15 Gu et R 93 JE - T DI M OVZE TR IF B R B e o & #L
B4 BRENOBIEMVIEZFEL, |« FEET— X EH (BERH
BRI < RPRD 7= 8 DB B eoliEiR I & AR RAE L i) WFFE (RRIFHEE) KO
B RO OT VX AT 5 2 & T RIEKIE BEIF B ESED 3 HHif
JALE T o B FEL) B R ZFHECTE DT AT A DAL
D BA%E % B bh
8 JAEA L7R— | BREFT 7Y oI LIS BT B T DINEEIRY TR R

HRENR—ILT
7 AR
FEEITIRELT 77U %5y

DHERE L = — X h e
L. WG| 5, b ik
B OB ESCY T IVEE

LIES xR MTIED
Hfif
WT—Znhb~rai

Hriz-ou ol /RS BB, L a WS 5 FEO S
2023 FRKREFNER -11_PLO3-




11_PLO3

023FEENDES App.-032

BE IR

[1]

[2]
[3]

[]

[10]

BEIFBR T E BRIL R FE | o 2 — AR — A= BEIFEINIZE, LR - HRIFEO 2k~ > 7
https://clads.jaca.go.jp/jp/rd/map/map.html.
P Z AR LT R DR EA - AT B RHEE ., https:/www.kenkyu.jp/nuclear/
FEIFERR LRIt % — (CLADS) K OVKIRKT:. THUR PRI O SEREM MR X 2 BESF 13
U AT AREA~OERK (FFEFIE) R 30 FEEEA & A5 4 U727 I RFF Bl - AMT B Rt |
JAEA-Review 2019-041, 2020.
FEIFERR L RISt % — (CLADS) K OVKIRKT:, THUR PRI O SEREM MR X 2 BESF 13
U AR A~OERL (FFEAFIE) BT & /546 U 72 SRR HIN - AM B REES 2 |
JAEA-Review 2020-033, 2021.
FEIF E B ILFEMFEE o % — (CLADS) KO LEERY:, TH#E - (LBAWRIER OB G R X
DIRELT 7 ) AR (ZREATIE) BT R D & A4 U 7o iU AR A8l « A B R
¥, JAEA-Review 2020-046, 2021.
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"Mitsubishi Heavy Industries, Ltd., 2Japan Atomic Energy Agency
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Issues related to FP behavior for improvement of decommissioning work efficiency and source-term
predicting accuracy

(4) RERITHEM ST ON-FRE

(4) Issues extracted from the results of severe accident analyses
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[1] Bl &% 1X. M. Pellegrini, et al., Nucl. Technol. 206, 9 (2020) 1449-1463.

[2] Bk )2 2R R AR ~ » TR UV—F v 7 I —7 B 1o — K~ v 772020, SF1249 A.
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[5]

5] W. Klein-HeBling, et al., Ann. Nucl. Energy, 74, (2014) 4-11.
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Issues related to FP behavior for improvement of decommissioning work efficiency and source-term
predicting accuracy
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(1) Issues extracted from the investigations of accident analyses by NRA
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(1) FEERN ALER(SGTS)BLE R DIEHURIL & E DR A T3 = X A
MHEE(E > b T A ik, JEIHIES/ION S EBEMO)VFE, 77 F ¥ —T 4+ A7 RD)ZFE T, SGTS /5
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FHERESICIXTE £ TONY MRS, 3, 4 SHHEH O BHERESIIITER £ TOXY MNEEDE H i
Lo TV D #I2 5-2), MHERILNY b T A BT HIEYLIRILIEL. NRA (2K 5 10 BIOFRAEH#I 4) & HT
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BEIIZULIZRY N TA L TOFBYEND, 7 4 /VH — KXy NV AT AOGYIRE 233 5,

A 3 PCV U — 7 RO ; FHRFD PCV NIEZFE06 PCV by 7770 U600 —7 2 A 2
VI EHEL, SPOEMENL )~ BEMEL, IO LESERY TV AERET, £ LT, SPTO
BRYeZh B % BTl T 5.

IHHORE s FHli A Y —% 0 F VN —F T, FP IR TSR O BN/ 5 K 9 IIEERGE - bR
EHMHREZECE LD TN, B, BEERT —Z B EO5N5FaITRGSIEMkE 20T, 4% b5l &
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D) R AMHEE S, DB ET R HIREEFTICEBIT 2 FH O IR D BET= ],
https://www.nra.go.jp/disclosure/committee/yuushikisya/jiko_bunsekiOl/index.htm

2) HFAOMHZEER, REENEETR BT EENMFRORE - oI LTHE D £ &)
(2021/3/5). 000345595.pdf (nra.go.jp)

3) G. Katata, et.al., “Detailed source term estimation of the atmospheric release for the Fukushima Daiichi Nuclear

Power Station accident by coupling simulations of an atmospheric dispersion model with an improved deposition

scheme and oceanic dispersion model”, Atoms. Chem. Phys., 15, 1029(2015).
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1JAEA, 2IEST and Niigata University
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Initiatives for technical issues related to FP behaviors to contribute to decommissioning works and
improve source-term predicting accuracy

(1) XELOBEMEFTRFHALVIZEAS TOHERBEN

(1) Purposes and policies and reporting of the committee activity
Sl A ()
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NSO 2 AEMTIRNBE SN EFEICN U 3 DU —F U V' VL — 74 RE L T, ZENIOEH
FIC kDA T, FENFREOMIC T CoORE - it EED TS (K1),
(1) WGL : FP O & - WEINSE L L HIERE
FHICKVBEHESNTZFP O& « 54, TRDOLYANT VRO THRFT S &L b2, 2DHIC
VB2 FP OALFIERESC, B - (PRI OV TR A BT 5,
@ W62 : o7V 7oK ET—XIEH
IF ET—2 Vo7V 7 () ~oHifF (=—X) IZoWTEma v, Y7 v 7oE%
WETDHE L BT, BURCHEAZRKIC, =— XL ORHECZ DZEZ D 572 DT REFIT OV T
T2, £lo. BT =2 b~ alpREBEHEET 2 HIESCAHENSIZ OV CTilm e HED 5,
(3) WG3 : BREE~DFBATHEI
FT — & BRERM., — A R 76E) LBUROFEBER ST A0 615 5 D HEEM & ik
L, TR TV A2 RE L, RAEN S/ O FHM S TV ARERET H, AV T TET L
RV =7 ET VORI EIT, 7 4V — KXY NV AT AOBERREEIRET D,

2024 FHAXRRFHFER -3E_PLO1-



3E_PLOT

2024F EDESR App--041
B ABRESTHHIN/ARE: BEINBRE RAEfAR 1IFEEF - ZeMmLET
2021-2022F E £k (WG) (WGIZ B 2IRFAE) S AR
. Y RANT R
o1 | EEE ok, el . ) TR+ U F
frsEsl | FHOREOR _ HSHEMEOR. (LPREO CFPRBEF L
PR |- HEZ D LhE e ek REHEES L
*% - IRIDEE LFERE - SRR 7 — & e
FPEBAROYRLE SO0 ORMEE: U
A = — e - REZSERET L
ErrEse | - S CYRD - B
il BT 0BT — 50 - ERMEWG - SR
JAEA/CLADS |« - ERAEORE  (EA%
B foxdt)
. TS - FPEFORTS L UEHFRR
ABES 3 w*mﬁ}f - DREOBAN 5 HIHEND
O—Fey7- | ;ﬁﬁﬂ%ﬁp@ﬁ@ ——AERE [2 > BHy DAL
BN ) IFEREROMTEL
 FPRREMEEEDFEME 5 =
- CRBEL EEEE LKL, B Bt~ ORR
C Ry H AN S EEVFUAREL *STFAFMDE E~D
AHEL4 | FHE - <Ry B, EREOT -4 L
V—RE—L |t NEETAYDER B~ 0B iTRE HFOVS 4 Y TR RRERE
S S et Ah=X L * PCVAEDEE) L FPREH S FH
« PCVY — 4 REOFES ERYFYFREL

X1 WGICBWTHET 5iRE

3. AAEMERSTOBRBE

e IF FEUTIIT 5 FP FWC T 2 A R T 2720, SA T = — N & o Sl RmANT GRIH
F T R TREK) L FEHE - RET 2 AW b OFKEROBZE GEEE : JABA 1%
— B memnan) 2 U Cigin L7z, SAFRNT = — FOFHGERMAT CIX, BRI e THh 5
—h 2], AUEREY T ALY BREICHHSNEZARERS Y, 7 U4 ) VAOREERT HMNET
HHZ L, TNV RT T ITDOBEYREA D= RLIOWVWTAATHY, FAFENIEELZEY Y 20HE
ITIZOWTORFBUETHD Z ENRINT, FEE - BRBET — 200000 Tk, ERMkE LT, &
FUF  JENEE Ut v U DO A =X A BT 7Y OB KRR ACIREE D Jik 22T
YT AOFHBATRY — 7 RAZOWVWTORMBLETH D Z L3R EN72 (3], Wi OERFEES & LT,
JENZEBOERN &0, KOW BT, 77U EAROEE, KOKYE, KALOIKT & W) HLOZEE, SA g
Fra— RIC K DT OFEN RSN, —JF, W& E bIZe Y U AREBIT L WD alREMER RS, 20
A O BN T BTz,

WICEV T LOFBATE D, B U LADFRNIZBIT 52FENCE LT, B2 U AEEMRIT DR GEEE
JAEA EREEEZR) 0BT AOMIEM L ORI GEBF : JAEA  =#m/EF) L TEmRLT, B U A
EHEMRLTOAERICE L TE, BEREBOGITT =2 OB FHICBWTE LN T AL DOKISESR
DRENTZ, FNOE YT ZOHEM & ORISICE L TE, FIREICS U THIEM R U H#E, 27 L 2,
RFEM, REM, 227V — ey U AEKHEMNRIS L, KEMED R 2 FOSAERR D AERT 5 FTREME
RENTZ[4], 1IF BEFTOT 7T VED H LEFCOHIE O U R 7 FHIICIL, 1EERFRTOE Y U7 AEOMIR
EOWHRPLETHD LEZ LI, EROBRFOERNIFFEND,

(2% 3R]

[1] BARRT IS o7 T 7 o7 MEOBORARMZED ] tEMERES, eEE LT I3EEN
(2RI DR ORI | AR P2 B S, ISBN 978-4-89047-179-9 (2021/5) .

[2] BIAE. KRB, fill, TSAMPSON =t— NIZ X % 1& 5% — i+ /I3 BT O FHuE RIS L OV FP ZEhRFAfi(3)
SAMPSON (Z & % 3 S D ZEERHE . i+ /152 2021 D Rz, 2105 (2021) .
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[4] Bl Z1X. S.Miwa, etal., “Improvement of Model for Cesium Chemisorption onto Stainless Steel in Severe Accident
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Analysis Code SAMPSON (Joint Research)”, JAEA-Data/Code, 2021-022 (2023).

*Shuhei Miwa
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Initiatives for technical issues related to FP behaviors to contribute to decommissioning works and
improve source-term predicting accuracy
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(3) WG2"Purpose of sampling and utilization of obtained data"
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(4) WG1"FP inventory, mass balance, and chemical forms"
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