1RID

2022

2023 6

IRID

Lo/
©International Research Institute for Nuclear Decommissioning



No.1

o0 hWNE

6.1
6.2
6.3
6.4

I
‘ RI D ©International Research Institute for Nuclear Decommissioning



No.2

1.1

1.2

©International Research Institute for Nuclear Decommissioning



IRID HP 2019

No.3

RKEES Y PR Y R EES T
#ifE: 100mm LA _E $11% 1 10um~~ 100mm F1%: 0,200~ 100m Fiuf%: 01mm}‘,l“F
2w MHEICURHT BT I T2 MEIC =T L BERRL VAT LOTRRT
[FMIHE URHHETEE HEELLO TS | E] @rEn s
&N,
J
<< > > T >
0.1mm
7. XBEDERAET No.187
2) BHETFIJURYELEFTORSE
Cii ) B 77 - RSO N REH S HRR
@ PCVAMSEINSHh - HEPE OB
T TBRYH LEQERKAB AT LORSEE TRIZFT .,
[ FEEoSE cHiBE T8
[ mB:0: EEeEESOHARE

E0%E o7 fe—— RER N
H o+ T

. L SRRt :
FF P KTRE — e r feie
F‘pyzk/ﬁ;ﬁykl ,—Ti_;‘&awk AN

AT wi) @gmmi%

(338 TR
T I T

| me:osemmmEome |

ATV ENR e ~
f BB : e SRIGES RO A7 L |
=
= " st | aums
il SN
e o YEES
— e v e e d T |
1B @ NS BN S0 2o IER 5ﬁww> AR E RS
BSOS RO #iR
B #H7JVRUE LEOERERS T LEESFEEERHBOERN S
I_R'l D @ nternational Research [nstitute fior Mudear Decorm missioning )



No.4

1.
A
TRL

A

TRL 1
2.
A

TRL 3
A

TRL 3
3.
A

TRL: 3
4.
A

TRL 3

©International Research Institute for Nuclear Decommissioning



TRID

No.5

©International Research Institute for Nuclear Decommissioning



00 9#!’

No.6

R —  ——  — ——————————————————————————————————————————————————————————————————————————————————— ———
©International Research Institute for Nuclear Decommissioning



Computational Fluid Dynamics

R  — — _ ——————————————————————————————————————————————————————————————————————————————————————— — —————
©International Research Institute for Nuclear Decommissioning

No.7



No.8

e 9#!’

Unit Can
ucC

E——
I RI D ©International Research Institute for Nuclear Decommissioning



(B#I12)B3@: P
T 2019 | 2020 | 2021 2022 2023 20241118
- B2 -BEO-HDILS=FYLY
l #
[T TR BB
0] 5
1. MREFORRE TR O R D15 A—BDEK -
SEELEDES mMARsACEGLOASAsomAgx
2 MEBRURSY— A5y ﬂ.im‘a&ﬁﬁu”l:ifé@u!
REHTFTOREETIC B
HELTMYELEFOMSR
BT T ORBA E/ BB OES R UBEOFE ——
BHEES
pEem | KREAREGUOCTORBECEFE SN _ _ _ A
RHSRROBRTIVOEMISARERE/HY |
R OBR RMEHREY S Lslemerus ?
BAEHOMR AEARRE SRS H ‘ BBl A BASRP UL D R
[#55FTUMY LT ED
DORR) §

——=  BEIHhOUHN —— BT TOTYT

 EEEFXESEOHE RBR(TUOZTYLTEED)
C HREGLHEMARE W ORM

98

No.9

©International Research Institute for Nuclear Decommissioning



No.10

PJ PJ !
PJ ! PJ PJ
PJ
i PJ
PJ 1 PJ
PJ PJ
1
PJ
PJ
PJ
PJ
PJ
PJ

3

1D

©International Research Institute for Nuclear Decommissioning



No.11

PJ

PJ
PJ
PJ

TRID

©International Research Institute for Nuclear Decommissioning



No.12

11

12 1 2 3

s s s ——————

S —

e e e e
————————

©International Research Institute for Nuclear Decommissioning



2023 3

No.13

EREHF—ILT T A% EH

HTREES EREFTITMREME ()

OHEE—RFhREREFOIOS T
9 FEEOERE

O #@EEOEE LHEiTHIE
O BEWMMEOEFTERIEE

EHET DR
JOoszok

EHEIREASH

HiIGE=a1—%)F-
I+ —sAe

R, 25— -AFv Rl T 7)ok
SEMEODRYELREOHETE. ST
(2 ELAFHERHS. BHSEOER(LE

a—)
(B E T ) o2 e0iFE
ARpEEXosi

Mk, 25— A0S EET IO
SHHEOoTYELEROREE. o

(REHAARLESS. RHStoRR

A REE T 7IO0EBOFE (LE2—)

HEEES0oEHLEL—)

#FEETIJUOmMYHLIEZORSRE
(4T ) R BN S OB R ) (ONET)

HELATLORER
(R -SERLAT L, EREERT

R AT LOESE
(A2 RMET—2IE) (BhE

BHTIIE B2 RERRORRE
(77 DR E

Ovrano 3t

CEBORE-BA(LES - F—7HoN
ITROWME 0SS E O TR eSO
U R VIR

MHI-NS 3t

HEORE-2I(EAOEEOESE S
R A e RS O EY R LR E)

EEALOESER

AT/ 23T
T -EEEE T O BT

MHI-NS 3t : MHI NS T D=7 1) » Sttt
BT/ A BRT IS Atk

©International Research Institute for Nuclear Decommissioning



6.1

6.2

6.3

6.4

No.14

©International Research Institute for Nuclear Decommissioning



o o

2020

PJ

N0.15

©International Research Institute for Nuclear Decommissioning



2o

No.16

1/16

La Hague

(JAEA)

R  — — _ ——————————————————————————————————————————————————————————————————————————————————————— — —————
©International Research Institute for Nuclear Decommissioning



6. No.17
6.1

a. 2/16

Orano

UP2400 UNGG 1

[ 400 |

UP2800 MOX

[ 800 /

UP3 MOX

[ 800 /

1 Uranium Naturel( ) Graphite( ) Gaz

|

©International Research Institute for Nuclear Decommissioning



No.18

a. 3/16
1
la
1 1/13
TMI-2
La Hague
CBF-C2 2
Pu
\—“; T Troly ST e
2 TMF 2 Transfer System Criticality
. 3 OranoReport_2022
£ Technical ReportDoc.No 77- ’
Y echnical ReportDoc.No NT 102413 00 0001
[ ]
1

TME 2

2

2 CBF-C2

3

missioning



o Xer]
> 29

4/16

No.19

2/13

IAEA

80

La Haque La Hague

2. 5eSv/ h

25eSv/ h

©International Research Institute for Nuclear Decommissioning



No.20

a. 5/16
1 3/13
IAEA 80
Hanford
(K-Basin)
Sellafield
[ O O OO O E EE E EE—m—

©International Research Institute for Nuclear Decommissioning



|

:6. No.21
6

a. 6/16
1 4/13

La Haqgue

CSD-V 1 2kW 906

FLUENT

Welded cover

Forced convection Natural convection

Well

Stacked CSD-V
waste
Pit

Stainless

steal /

1 CSD-V 1 2 CSD-V R7 1 3 R7 1
1 OranoReport 2022, NT 102413 00 0001

| =
l Rl D ©International Research Institute for Nuclear Decommissioning




a. 7/16

No0.22

5/13

Hanford
(K-Basin)
[KW-Basin]

Basin Hose-in-Hose
Integrated Water Treatment System (IWTS)
1/4inch 0.64cm ( )

Pu

20inch(0.5m)
16ft(5m) Settle Tanks

99.7%

Contact Product
KE Basin Large Diamater Containars Handled ug
NLOP Sludge »| Grouting Drums CLEANOUT PORTS
2" DIA PIPE. 2 EACH END
| CVDF 5
Found Fuel o oV Dry
Sludge (1) Drying S
Sludgo (3) Consolidation
’ —H “Containers y Product
% Condansate Drdne
'Y
KE to KW Hosa-In-Hose Transler
Condenser
& Quench
KW Basin Fual Piaces Vessol MOSS
remote
handled
Evaporated Grout Unit
Sludge in. Scraen (5) Wittar
Water X (4) | Corrosion
out il Vessel
Sludge (1) Hose-in-Hose
Translers IPAN CLEANOUT PORTS
i Consolidation Assay 2" DIA PIPE. 2 EACH END
o bt 2 o
> 16' LONG. 10 PLACES
. 1 . 1
Hose-in-Hose 2 K-West-Basin

3 Settle Tanks 2

1 P.Knollmeyer et al. Waste Management 2006 Conference, February 26-March 2, 2006, Tucson, AZ. Progress with K Basins Sludge Retrieval, Stabilization and Packaging at

Hanford Nuclear Site. 2006.

2 Eric G et al. Waste Management 2011 Conference, February 27 - March 3, 2011, Phoenix, AZ. Sludge Retrieval from Hanford K-West Basin Settler Tanks T 11449. 2011.




8/16

No.23

6/13

La Hague

HAO CFR Porous pellet

CER

Hermes/Mercure NICOLAS

DE/EDS

Over-cover

Primary cover

Basket

Centrerers

Drum —_——

Lost blade

.

matrix

B
H

s 1 CFR

1

Porous
pellet
Cover
HERMES/
Lead Filter Shielded : : L MERCURE
shielding — _ AT L
7 T : / =
: ‘% Road transport
vehicule NICOLAS
Fan il 1.
1
Cover o
Batteries gy
Hem;és/MeTcure ext;rior , Hermés/Mercure interior
2 DE/EDS 3 Hermes/Mercure
CER Hermes/Mercure ! DE/EDS NICOLAS 1

1 OranoReport_2022, NT 102413 00 0001

©International Research Institute for Nuclear Decommissioning



6. No.24

a. 9/16

BEXiE [ imims 5~ ammiwE o |
TS T
18EILT
E it BB sty
\?\‘;‘ ‘/ I;'i'mn'q{?' FIZEt
[EZRHER /((
F— 2 il ?
™~ / b L 7405 |l ggin-2
/ Nyke '
/m;k;\';uj /muvw 2RI
L=
RRERE “EAK FMA b Ay KBp
1 2 !
1
1 Nagasato,Y, Abiko,S, Tamura,U, Hikita,K, Kogawa, T . . No0.9, p.49.

I
I RI D ©International Research Institute for Nuclear Decommissioning



_E No0.25

a. 10/16
1 8/13

Hanford K-Basin
(K-Basin)

1 Hanford Site 5 )
GRE Gas Release Event !

1 PA Gauglitz et al. PNNL-24255 WTP-RPT-238 Rev.0. Hydrogen Gas Retention and Release from WTP Vessels: Summary of Preliminary Studies. 2015.
2 G.Terrones et al. PNNL-13805. Vessel-Spanning Bubble Formation in K-Basin Sludge Stored in Large-Diameter Containers. 2002.



i

No0.26
a. 11/16
1 9/13
Savannah
River Site
Sellafield
Mg(OH),
JAEA
50—
— seawater
| @ carbonate solution
a00 (25 mmoliL, pH = 12) E
RS E AT Bitehtk Bat22nik BB 4T44hik (8.5 kGy/h) FHEBLAEE D KL : 100mm [ m carbonate slurry 2 ]
#3120 B #2885 K7 : 99mm r (95g/L,pH=12) C - TR AR S|
K [— pure water AS1)—(95giL)
(LBAOLE - ]

AT —@/E
(EBHERT)—
DO5mE)
(@i v <igmat
1 HIC
1 2016 2120 HIC 2)
2 2016 2121 HIC

®)

(b)IEHRSY

eneration, P [10'3 molig]
M [}
L= —

=y
o
T

Hzg

Il i
KEHE 91.8 %
+ 4

RS 8.2% ]

P= G(H,) xD 1

[molig] [moliJ] [Jig] ]
L L L L | L

2 HIC

2016
2016

— 5 10
Absorbed dose, D [KGY]



a. 12/16

No.27

1 10/13
Hanford K-Basin T-Plant
(K-Basin) FATE
720 3.3vol%
4vol%
La Hague HAO CER
DE/EDS
CFR 1 0.07L/h Hermes/Mercure
20m3/h
l ORegionStAJundidhs l
@Canyon Ambient
A\ A A\ AN AN NN
Proce®ss Cell m ZL@ s
‘ﬂ.‘@“ T A\ ® 1 Crowe, R.D.Apthorpe R, Lee, SIPlys
A\ Analyses for Sludge Transport and Storage Container (STSC) Stora
4| [ Varriee @ | LD - STP- 00241 Revision 0

l Rl D 1 T-Plant

FATE

©International Research Institute for Nuclear Decommissioning



6. No.28

a. 13/16
1 11/13

La Hague
Drying/Compress

La Hague
600m3

-

! i
Tank 1 Tank 2

[
Wi
|
1
it
|
o

Bldgl 114.3 (5”4 16)
U F)

STE3S & D/E-EB

C5 Container

1 Drying/Compress L

1 Elisa LEONI et al. WM2019 Conference, March 31 7, 2019, Phoenix, Arizona, USA. La Hague STE2 Sludge Retrieval and Conditioning Strategy-19229. 2019.
2 Bruno VILTARD et al. WM2020 Conference, March 8 - 12, 2020, Phoenix, Arizona, USA. Start-up of Silo 130 Waste Retrieval at La Hague: 1st Step Towards Reducing Legacy
Inventory-20020. 2020.



6. No.29
6.1
a. 14/16
1 12/13
Hanford MCO Multi Canister Overpack
(K-Basin) ASME
Sellafield
T™I
La Haqgue La Hague
| e

©International Research Institute for Nuclear Decommissioning




o Xer]
> 29

No.30

15/16

1 13/13
Hanford MCO
(K-Basin) 600
La Hague La Hague (Cigeo)

(

HAO
SUS316L
606

Hanford
(K-Basin) 8 Torr 1kPa 40 500 50
La Haque La Hague

R1




a. 16/16

1 Hanford MCO Multi Canister Overpack
MCO 1

1 JCH2MH ILL2012 KNOCK OUT POT MATERIAL
MULTFCANISTER OVERPACK PROOF OF DRYNESS
(OCRWM), SLUDGE TREATMENT PROJECT KOP
DISPOSITIONPRG STP-00210 Revision 2.

TRID

Tie Rod — ]

Support

Plate

Filter Canister

B Filter Tube
" (Typ)

L\ Poison Rod

Module End
Caps

05 800¢ th)

2 THF2 DEFUELING CANISTERS
FINAL DESIGN TECHNICAL
REPORT, 77115393704

ntakse ———M

No.31

Second containment system’s
ventilation

Lo Hiﬂl'ﬁl!r'll aysleny
{

CFR

3 Hermes/Mercure

Walls of CFR = first E
barrier = first E
i,
L'}
£
E F——# Cohaiist
I
"“'-u_“ Walls of
Harmes/Mercure =
second
cantammant
systam [static]

3 OranoReport_2022, NT 102413 00 0001

©International Research Institute for Nuclear Decommissioning



1/5

No0.32

TRID

stitute for Nuclear Decommissioning



6.1 N0.33
b. 2/5
Unit Can ucC
1
ucC ucC
PJ
ucC ucC
uc
ucC
PJ
0.1mm
ucC
ucC ucC ucC ucC
4vol%
PJ
1 PJ

EFsERL”s




-°’ﬂ||

No.34
6.1
b. 3/5
1/2
PJ
ucC ucC
0.1mm
No0.33
No0.33

1 PJ

g § g




2/2

4/5

No.35

SUS316L

©International Research Institute for Nuclear Decommissioning



-°’ﬂ||

No0.36
6.1
b. 5/5
uc
PJ
uc uc
0.1mm No0.33 No0.33

1 PJ

EEFSEL”




2o

No.37

TRL

TRL 1

©International Research Institute for Nuclear Decommissioning



o

o
=

No0.38

R —  ——  — ——————————————————————————————————————————————————————————————————————————————————— ———
©International Research Institute for Nuclear Decommissioning



\"

No.39

No.33 36

ucC PJ

R  — — _ ——————————————————————————————————————————————————————————————————————————————————————— — —————
©International Research Institute for Nuclear Decommissioning



> o

2020

PJ

No .40

©International Research Institute for Nuclear Decommissioning



6. No41
6.2
a. 1/13
i
RH2(PHITS)powder
RHZ(PHITS)d
Yoc 0() 43 5%04,4)@) 43 pi ;YZfO?&OO() 43 pi ;Yzbéc‘v() 43 Pl xAAO
Yoc 0¢)43 pFQaobe UL 0 O 0
[ RH2(PHITS)p0Wder RHZ(PHITS)powder(i) E(i) I:)(i) . J
M C FPHiTs)powdei( <0 G i
EHZ(PHITS)d d RHZ(PHITS)d(i)
Yoc o¢) 730k 0( )3 Yoo o¢)m3s Yog o¢ )3 | ™™ b dmm
Yoo 0¢)a5Q £ 0 L o O — Q@ — 0
[

e
I RI D ©International Research Institute for Nuclear Decommissioning



< ¥e)l
%

50vol%

2/13

0.0001mm

No.42

1
T I e O

E

G G

h 0133
i 0.383
i+ 0.221
h 235
j 1.56
1 1.56
1 100%
72.9

h 0.250
i 0.160
4 0.158
h 13

] 0.45
1045

1 JAEA- Data/Code201218

J/slkguo,
¢
¢

kgug
¢

molecules/100eV

JAEA

100%

2019

PHITS

43

1
1
uo,
TMI-2 20 30%
PHITS
50vol% 11
0.0001mm
G
2012 9 1F1

1

TMI-2 JAEA

30vol%

'ecommissioning



6. No.43

a. 3/13
i 1/8

1
T e
E

P

uo,
C UO, 100% uo, 2

uc

G

I 3
‘ RI D ©International Research Institute for Nuclear Decommissioning



> 89

Uo, 100

2/8

uo,

9.3v01%(4.8019)

4/13

uo,

uo,

MCCI

100%

uo,

12.0v0l%(6.15R)

No.44

Uo, 100%

uo,

78.7v01%(40.41)

7.9v0l%(2.91)
10.9v0l%(5.24R)
6.7v0l%(2.563)
11.2v0l%(5.403)
6.9v01%(2.6¢3)

18.1v0l%(6.63)
20.6v019%(9.86/)
12.5v01%(4.7613)
20.9v01%(10.t3)
13.0v01%(5.0013)

74.0v01%(27.2R)
68.5v01%(32.8)
80.8v01%(30.813)
67.9v01%(32.813)
80.1v01%(30.813)




6. No.45

a. 5/13
i 3/8
ucC ucC
UO, 100%
ucC 2 ucC 198mm 360mm
UO, 10.96g/cm3 ( ) 8g/cm?3 2.5g/cm3
ucC 30vol%
( PJ 90 95vol% 30vol%
Ovol% ucC 30vol%
0 70vol% 30vol%
70 100vol% 30 Ovol%
uc i3 !
FI1) [
[
[
]
7K ||
#HTIY o #BHF I = PRI
AFBEENERLTE KEHENERTDHE
TR SOvoR Bt 7 SR SO RARIOVON =Ty smmiEy Lol
I
7K FE H FOovol% K FE L 30vol% 7K FE L F50vol% K FE L FE T0vol% K FE L ZE100vol%
(& 7K ZE0vol%) (& 7K ZFE50vol%) (& 7K 562 5vol%) (& KFETOvol%) (& 7K ZFE100vol%)
- 1 uC
uc ( /uc

S
uc ( /uc ©International Research Institute for Nuclear Decommissioning
vol% /



|

o O

2
a. 6/13
1l 4/8
1/2
0.0001lmm) HITS
3
0 100%
PHITS 0 100%

0.914

97vol%
75wt% 3
50vol%
2
0.0001mm 11 8. AWt% 3
1.1vol%
2
e 0.1wt% 3
1 8 8 26.2MW/MTU 51.5GWd/t 52.6GWdlt)
[ | 2 JAEA- Data/Code2012 18
3 W% / + uo,

0.250

0.004

2012 9

1F1

No .46

PHITS

0.859 0.833
0.160 0.158
0.002 0.002

ng



No.47

a. 7/13
i 5/8
) 2/2
PHITS
PHITS 5%
UG,
1.20
1 PHITS PHITS
__1.00 —
0.80
L 33 97vol% PHITS  0.914 0859 0.833
75wt% 3 12 00912 0.853 0.861 0.60
g PHITS  0.250 0.160 0.158
0.0001mm 11 S0vol% 0.40
8.4wt% 1 0243 0.152 0.161
o1 1 1 1vol% PHITS  0.004 0.002 0.002 0.20
0.1wt% 3 1 0.004 0.002 0.002
1 JAEA- Data/Code201218 2012 0.00 — e
9 11 20 40 60 80 100
e o I [volo] —

3 wi%% / +  UO, € q

- EE W B e

1ing



- 59

G

6/8
1/2

8/13

No.48




6. No0.49
6.2
a. 9/13
i 7/8
G 22
G 1
G G
G 1.3[molecules/100eV]
G G
G G
% 5.0 >'5.0
o @ '] _
o — 8 G
S 4.0 - G < 4.0 - .
g k]
830 | 3 3.0
-_ (]
= S
E20 | £20 \
©10 | L O 1.0 ZL -
O 0 | | | | OO | | A |
0 20 40 60 80 100 0 20 40 60 80 100
[vol%] [vol%]
— 1 G — 2 G -

1ing
1 LaVerne,J.A andTandon,L -13628.



:6. No.50
6.2

a. 10/13
i 8/8

0.133 0.383 0.221 JIslkguo ,

P 2.35 1.56 1.56

(UO,) 0.093(9.3v0I%)
c (UO,) 1(100vol%) () 0.12(12.0vol%) (UO,) 1(100vol%)

0.787(78.7vol%)
uc
= 0 72.9 kgug
uc

F (PHITS )

0 0.997 0 0.994 0 0.995

<
G >

< G > molecules/
G 1.3 16.0
G 1.3 0.45 0.45 061 284 100eV
0.61 28.4

l Rl D ©International Research Institute for Nuclear Decommissioning



0O 70vol%

No.51
11/13
1/3
70 100vol%
0.200L/h B 0.024L/h
A 118%
1
N
A 0.200L/h e 10(03% 0
B 0.024L/h Hio - 12%
Uo, 100%

C 0.237L/h 118%

G

©International Research Institute for Nuclear Decommissioning



[L/h]

i

0.250
0.200
0.150
0.100
0.050
0.000

212
A 0.125L/h OL/h
C
1vol%
A
10vol%

0 50

[vol%]

A)

100

2/3

90vol%

No.52

12/13
90 95vol%
10vol%
C 0.167L/h 0.005L/h
1vol%
— c B
10vol%| = 0.030
. §
= 0.020
= 0.010
0.000 R :
012 3 4 5
[vol%]
[vol%]
( C) R CIear DeCommEsIonng



:6. No0.53
6

a. 13/13
\Y; 3/3

A uc
70vol%

uo,

UO, 100%

A G

1vol%
A 1vol% G

1vol%
I L  — _ —_  ——————————————————————————————————————————————————————————————————————————————————— —
l Rl D ©International Research Institute for Nuclear Decommissioning



1F-1
uo, (
PHITS

Y"Oc: Y"Ocl Y"OcT Y"Ocr

Yo. EO 0 0 6 O

W

” (D

” w " (L) ” w

3

U
l D *%‘”“ G,

No.54
P
M C
F
G
(3 G
0 O
O b
P O 0.925wt%
O 18rp Y
0.925wt%
)/1000 O TEinm)T8ip WL P
(Ra U Reg Lh] M kol
E, [J/slkguo ;] C [kgUO/Kg] i
Po ] m m [g/cm?]
F errs) ™50 X, Y0P [-]
G G [molecules/100eV]
G G [molecules/100eV]
[vol%] cy [wt%e] V,, m [cm3]




C. 1/20
i (1/2)
2021

Hanford K- Basin
GRE Gas Release Event

VSB Vessel_ Spanning Bubble

J

,/—\\\
\ e |
liquid ¢
6 Potentially
Large
GRE

1 Hanford Site 1 2 VSB 2

1 PA Gauglitzet al. PNNL 24255 WTR RPT- 238 Rev.0. Hydrogen Gas Retention and Release from WTP Vessels: Summary of Preliminary Studies. 2015.
2 G.Terroneset al. PNNL: 13805. VesselSpanning Bubble Formation in-Basin Sludge Stored in Largdiameter Containers. 2002.

N0.55



2o

3

No0.56
2/20
(2/2)
Pk 1) A E U hE ARl 7RIS Pk =mH 2 IZFUHDBRAEE 7 UAIC KB 2 S ATZRHARE T )D
H— (RS N3 EROSE T BRI ERSNAER O h\Eml S 9 3RO SHE
(1 2 OSBRI OB A AL SHD ( vsERA SRR FAL VSl ( GREFAERAEF VSED)
71l s
FhOESAFET BF NOGSEAL 7L )
YES(FEFT 2)
¥ 4
KEHAFEFVERICLS KFEH AT UHRIESh-
FHRBRRI T U Bk GE 12 & O kR THE
!
BBl U KES AR
EELI-RER Mok
1 ,
HERERBlI T Uk ER T RS BB VO FEE BT
ZEL-RERTOBRS KFEHAFEFTVOEBIMEATIES



6. No.57

C. 3/20

(1/4)

Hanord
1
Yield Stress
1 T T T T
: LQ'; o1 |
:
- &
E o0 b
E
=
0.001 TR | PEEETETIIT | 2l Ll P m
0.1 1 10 100 1000 10*
Yield Stress (Pa) Pa
2 1
0.3
— 025 |
L g
% 02
=
z
-~ < 015 |
g
E o1 f
Z
=
0.05 |
1 1 0 i R
10 100
1 PA Gauglitzet al. PNNL: 21167 Strong Sludge Gas Retentiomnd Release Mechanisms Nominal Bead Size. microns [ ]

in Clay Simulants. 2012.
EFSELS 3 1

ng



No.58

s

. NN

©

4/20

(2/4)

1/2)

Matsuo

Matsuo

Matsuo

’Q ”

G

G

P

P
%0

1 Matsuo

, 29, p.562, 2002

1 Matsuo,S



0 Matsuo

0.1/s 1

UG,

No.59

5/20
(3/4)
2/2)

0
S
=0.6
d,
Matsuo 2
d
K =1.0 1
1 Usui,H
1999. 0.1/s
0.1/s
2 Matsuo,S

3 JAlLaneH.G. MacPhersoandE MaslanFluid Fuel Reactors AddlsorWesIey Publlshlng Company Inc. (USA), 1958.

o E e

@)
-6

00 01 02 03 04
25 ,p459 S[-]
0.1/s ’ R 1

, 29, p.562, 2002

©International Research Institute for Nuclear Decommissioning



2
C. 6/20
i
d
1
0.1mm
2 1%
10000 X m
X O m
1000 | % é m
— | X m —
.02. 100 — 4 o 9o m o
1o AA D o ©
A o %
0.1 [o o © O
o o U
0.01 > - O O
0.001 0
0.0001 ' ' '
0.00 0.10 0.20 0.30 0.40
s[']
— —

1
L‘--_’

No.60
(4/4)
S 1
30vol%
1 X m
o)
é 9 g 2 A mm
0.1 A o m
A O m
0.01 A o
o
o
0.001
% O
O
0.0001 ' ' '
0.00 0.10 0.20 0.30 0.40

s[']

ing



6. No.61
C. 7120
i (1/2)
K- Basin VSB PNNL
1 (d) D) 0.7
VSB VSB
Ns Ns 1
VSB Ns ¢ )
s [kg/m3]
[kg/m3
6 g [m/s?q]
Y ” ” © d [m]
g)( ) QQ D [m]
A k (dimensionless yield constant, k=0.04 0.6
1 K- Basin 0.061 )
2
VSB
0.7 d
S <«
0 > (a)r — 21 (bYr— 22 (bYr— 23
siaht2s)—AT  SEOBABLLE LY. Sapasy o gigcn g
0 FEHchr-fe RELV LRELTHARENVSBRDE) S LTS IR
Ns [-] (Ns>1) (Ns<1.d/D207) (Ne<1 d/D<OT)
L T SSSS—— pr——————]
WID 1d/D Ns 2 VSB Nuclear Decommissioning




6. No0.62
6.2
C. 8/20
1 (2/2)
VSB
s UG 10960kg/n?
Ns=1 1 908 Pa
d/D 0.7 138.6mm VSB
0.2 VSB d/D 0.7 VSB
12 10000
VSB x
1.0 | _ 1000 % 908Pa
& 100 | x X 5
— 0.8 | = iy X 5 © O
- B @)
0.6 | VsB X000 T 4 & f
S L VSB 1o ,an I s
04 | 0.1 |y g0 © o _ o
[ 908 P 001 |,® o O =
0.2 } JYo Fa o 4 vsk
, 0.001 |5
0.0 — - 0.0001 '
0 1000 2000 000 010 020 030 0.0
a
I— ° — s[-] —
l R] 1 Ns=1 d/D D=198mm 2 Ir Decommissioning



6. N0.63
6.2

c. 9/20
iv (1/4)
. GRE 1/2

Hanford GRE
4vol%40,000ppm GRE
Tank Headspace
Level ————-GREs crost T )
274 i [ Ny | | | | |i T T i
P I B | I Loy Convective Layer, CL
273 L1 I 1 } I T Y
(N j IR ( )
| | J
s R AT AT T |
é : |‘w] /M{ 11 J }ﬂiﬁ | l [_J,I : M ‘) b : i Nonconvective Layer, NCL
T VLA T A RV AT I ( )
2 270 L1 A I! Ww“ﬁ r'. S il
(N I :: r»*” BRI i 2 Hanford
£ 269 : : :: | I : ! — : : ITMT'A I Gas Release
& R K : i R i
r I 1 I 1 | I r
268 | : : :: | | : | I : : :: : | i Liquid
267 At ! ]
P T I | I I I T W
| | I I | | I I oo | uoyant
266 — L | ! | | — “Gob”
1/1/95 1/1/96 1/1/97 1/1/98 1/2/99 1/2/00 A a 0O
O
1 .
. Sediment
1 Hanford site GRE 1 bl
3 GRE 1

1 CW. Stewartet al., PNNE 15238 Predicting Peak Hydrogen Concentrations from Spontaneous Gas Releases in Hanford Waste Tanks,2005,



6.
6.

O

Q

2
C.
\Y;
I.—Ianford site GRE
1 GRE
GRE 1
L. 6 [ron T,
oY - O
M M \N
v 6 oo
. o0 T YT A4
PO "Y'Q
¥
o
v §(2)
W\ T

)

10/20
(2/4)

GRE 2/2

BR BR 1

BR (1
Hanford
s [kg/m3] L

[mols/m3/day]

GRE )
[kg/m?]
Ts
H, m)
Pa [Pa] 9 [m/s?] H
N R:
. m :

G [K]
P

as

«Q

[8.314 J/mol K] K:
S [Pa/m]
C (Hanford GRE

1018 [(kg/mf)(day Pa/mol- K)¥3] )

No.64

[m]

1 CW. Stewartet al., PNNE 15238 Predicting Peak Hydrogen Concentrations from Spontaneous Gas Releases in Hanford Waste Tanks,2005,



:6. No0.65
6

C. 11/20
iv (3/4)
GRE
GRE ucC GRE
ucC 198mm 360mm 720mm 2
30vol% 10vol% 2
50 100 2
C Hanford site C=1018
No.51 C
rT I T I TITITIITITIY:

_____________ [$333333333333] 3888888882888
@ 1 b 2 () 3 0 6
360mm 360mm 720mm 720mm 360mm 720mm
30vol% 30vol% 30vol% 30vol% 10vol% 10vol%
50vol% 100vol% 50vol% 100vol% 50vol% 50vol%
0.119L/h 0.119L/h 0.237L/h 0.237L/h 0.084L/h 0.167L/h

I P et
l Rl D 1 G R E ©International Research Institute for Nuclear Decommissioning



6. N0.66

c. 12/20
iv (4/4)
. GRE
ucC GRE
BR 1
GRE BR

GRE

Hanford & 1600 1400 0.017 0.011 2.6
1 5980 2 1000 5253 0.119 35.0 4 298 0.216 0.144 0.0051
2 10960 2 1000 52.5 3 0.119 35.0 4 298 0.108 0.252 0.0006
3 5980 2 1000 5253 0.237 35.0 4 298 0.432 0.288 0.0201
4 10960 2 1000 52.5 3 0.237 35.0 4 298 0.216 0.504 0.0025
5 5980 2 1000 110.9 3 0.084 73.9 * 298 0.072 0.288 0.0007
6 5980 2 1000 110.9 8 0.167 73.9 * 298 0.144 0.576 0.0029

1 CW. Stewartet al., PNNE15238 Predicting Peak Hydrogen Concentrations from Spontaneous Gas Releases in Hanford Waste Tanks,2005,

2 UG, 100% uo, 10.96g/cn? 1g/cm? P ]
3 2H0 2H+0, 15 ©International Research Institute for Nuclear Decommissioning
4 / 124.5(298K ) 24



6- No.67
6

C. 13/20
v (1/8)
ucC
ucC
ucC ucC
30Pa 43%
220mm 840mm
12% 4Pa
RHEDHD
50 _ it 7K
; R I R43% nI5 \‘
; B% {K K> 7130Pa (305D .
40 | IR 45 UG ir 50
,%‘ : \ it 3K
g 90 -
ﬁ 20 [ J_:-‘/Ffﬁ\
ey ! RS B DR A AR uG)
i) [ 4 LB T I —
10 ¢ ucHS mimE | ™ FEak beseees
[ KD E LA T -.._ 2e0e0008Y
0 [ TS AT IR BT I—l
0.1 1 10 100 1000 10000 | |
[Pa] L (a) (b)

nny

:|



0. No.68
6

C. 14/20
v (2/8)
: (2/2)
ucC
30Pa 78% 69%
ucC

— 150
— 140 |
130 |
120 |
110 f
100 F

90

80 |

70 T

60 |

50 L Ll il L Ll il L (NN L Lttt ] L Ll L L
0.1 1 10 100 1000 10000 2

@) (b)

uc

e EE— ]
] ©International Research Institute for Nuclear Decommissioning



3

No0.69
15/20
vV (3/8)
(1/2)
4vol%
4vol%
68mm
450Pa 2090
4vol%
50
250 : 10000
40 | ¥ -
200 - X
30 E . 1000 ¢ 450Ps
E 150 | ; x
- i 100 E X O
20 N - F
10 5 10 E
: 68mm | S0 | x o° A T
0 { . . . L L e A
0 100 200 0 & 1 | |
[mm] 0 500 1000 1500 0.00 0.10 0.20 0.30 0.40
1 L r——— Pa]  ———————— sl-] —

ing



C. 16/20

2/2)
90 95vol%
95Pa

15mm
0.04%
4vol%

0.00 0.10 0.20 0.30 0.40 0 500 1000 1500
s['] [Pa]

1
TRID

No.70

(4/8)

95Pa

0 100 200
[mm]

3

©International Research Institute for Nuclear Decommissioning



4vol%

C.
\"/
uc
(@
—

4vol%

(b)

@

17/20

(©)
()

No.71

(5/8)
(1/2)

(b)

4vol%

onal Research Institute for Nuclear Decommissioning



o O
RS -

72.99

72.99

uc T~

- OEE W e

P
/V
/P

IRID

3

18/20

0.1wt%

198mm UC 2mm

0.1wt%

I
2022 2022

No.72

(6/8)
2/2)
72.9kg

0.02wt% 1

==
©International Research Institute for Nuclear Decommissioning



o

No.73

o
N

19/20
Y; (7/8)

o

1
---- : :

0,
30v0l% 177%‘;;? , 0.200 L/h 10.5 vol% 0.237 L/h 12.1 vol%
0
30vol% 8'313\13;},2"/‘; 0.002 L/h 0.09 vol% 0.014 L/h 0.88 vol%
)
10vol% A 0.125 L/h 7.01 vol% 0.167 L/h 9.03 vol%
0
10v0l% oLy 0.001 L/h 0.03 vol% 0.005 L/h 0.30 vol%
1 IRID 30 2020 2021

220mm

3 wit% / + uGg,



o O
2

o o I»

20/20

4vo0l%
4v0l%

4v0l%

4vol%

No.74

(8/8)

©International Research Institute for Nuclear Decommissioning



TRL

NO.75

TRL 3

©International Research Institute for Nuclear Decommissioning



A2021

No.76

©International Research Institute for Nuclear Decommissioning



6. No.77

1/2

I
‘ RI D ©International Research Institute for Nuclear Decommissioning



|

(o)

_—— ———

2/2

4vol%
3-1

3 -2

4vol%

0.1wt%

2 -2

4vol%

No.78



6.3

No.79

R —  ——  — ——————————————————————————————————————————————————————————————————————————————————— ———
©International Research Institute for Nuclear Decommissioning



_E No.80

2022
=
PJ 2021 2022 1
(1) i 0
2022
(1) (2)
I .
<
(3)
(a)
/
;"(_5_)_ _____________________________________________________________________________________________________________________________________

E_—
l Rl D ©International Research Institute for Nuclear Decommissioning



6.3 P] PJ Hos!
2/5 PJ
PJ _
l/ | ( )
24h | <t
> -
PJ ﬂﬂ@ @Hﬂ

3

1D

N

1
2019 2020

©International Research Institute for Nuclear Decommissioning



6.3

3/5

1

1

; = e e
: i 12 15 18 21 24
- | FEARIER (h)

]

LT T T I S — I (2)
200
(1) 400mm
1 PJ

TRID

40

35

30

10

5

o

200

No0.82

PJ

25 T(b) —

20 B oy
%(C)

15 4

A ( )

@

--5--Z7KZE (200mm)
--2--57KZ= (400mm)

@ ()

200mm

3)
( 200mm)

©International Research Institute for Nuclear Decommissioning



No.83

.M

5

/

4

CFD

(100 ___

F

160

140

20 100

200

100 160

100

o
o
i
o
N

10
5

]
LA

i

Suwis

E(=
E(2

-5-- 57K EE(200mm)

FHEE
P
M3
N --O-- &7k EE (400mm)

St
T

Tl
EtS

e
25

— A
—M
—M

200
160
120
og 80
40

15 18 21 24

12
Bz 18] (h)

No.82

200mm

400mm

©International Research Institute for Nuclear Decommissioning

TRID



6.3 No0.84

5/5

200 400
200 800mm

400mm

78 AlL(SO);

o, A5~ FB/ K 200mm
=] |
™ « BEEAES - REAES
1 5HE Al
80000 S00mm
[ 3
= g
500N A GO0 Hoo
400
40000
S00mm
30000
2000
20000
100Cmm
10000 1%,"
™~ 10 i S T A
E

- W O e



6.3 No0.85

a. 1/7
(i) 1/3

e
? Suspension %% ‘

Turbulent wind %@ %@l

(b}

h) 0 drops

- B 324 FfFoORHHZE
:": Saltation
- - .~
:> " =\ 7N ’ ~
e \ oo \ ’
;e p N/
] ’
@D e | of a’ a Fig. 1 Mechamsm of drop formation from gas
or vapor bubbles
Creepin ? ¥
ping (4) £=0.094 Cs3 (5)t=0-125Cs 3 (6) £=0-157 Cs3
102 T 10 50
Experimenters 1 6"\35" D
° zings = Chigues 9 s (e ?=) 40
P Winter & o = E
2 © Chepils Kawamurd | > B S 1 W) Slow gas #
£ o & Akiba 0 Belly- & A L8 o el 2 2 Viclent fluidization < 30
2y i Kadib ¢ 4 11© = with large 4
& hgus o ek Cam.| \$ 2 af #as bubb E
5 [o. (Puturn] e B@\ = U.,.,<U...,; (%) 20
=) ¢ vl = Good fluidizati
v _g7%e kf‘l\ 1] w05 c = with large hed
2 1 P [T Lo = Difficult to = PAnTOn 10
\:\ Z 0.2 | fuidized —_
(b)Chepil (min/max —
e J 4—‘#‘2) a1 L L [}
10 T ; " 10 20 50 100 200 500 1000 2000 200 300
10'3 2 4 6 10’2 2 4 6 10'1 Particlke size <)
Diameter d (cm)

.a.ﬁlﬁr,ﬁm
1@ RAEBOH KA A

Fig. 1 Relation between fluidization pattern

Fig. . Change in critical friction velocity of movement as a function of particle diameter, 13 and the size of particles

1 2 3 4 5 6
- 2 Jpn.J HealthPhys.,49(1),1728(2014) 2 1) 13 B 453 [
3 9 5 1983 4 Vol.36 No.8 1988 ing
5 22 11 680686 1958 6

p792,Vol.3,No.10(1961)




6.3

a.
()

2/3

217

No0.86

g Suspension
Turbulent wind
:
© Saltation
C> r’-\ /’—\ 27N
7 \ 4 \ ’
N2 NS
o2 s -0 o o
Creeping
" 10°, -
10 o « ZERANR
Experisenters }—‘—%}9‘ A ° BHEES .
T [
Bl )
N o chepilo Kavamrd__| 3 /. 958 @ 10°
0N\ ﬂAkibaeBe;lgb\ 03 1 71 ,a\"
“ 4 ! adil f
LN | e onsiam A D
By N 7 0"0 -
\\ ‘ o 7 (¢ [ ]] 10"
2 N vl L 3
o [||K (] Hl | | 1‘
| \Y \ (b)Chepil (min/nax | =
1 I l $ A | 10°
i R I R
Diaseter d (cn) .
Fig. 1. Change in critcalfricton velocity of movement as a function of partile diameter,
R PRI U
W50 a6 40 80 80 1
us {emfs)
E5 LHURME ¢ LERGEE
we, & OB
1
u*l
u* n 2
—_ . n
g=c (w.-u)" (wz2uw)
1 No.11,1984
3 P.78 1999

EFKinLys

(4) t=0-094 Cs3 (6) t=0-157 Cs3

e
2r GB53/68274 |

(b) 2-010

=0
102 —:!
o o 7]
o aF ]
£ 3 ]
3 ~
']
Hg CM3

-3 o _
1o - ©0-05 3
E 2010
5_ . 020 ]
i i
3 -4

Ll

1 1
@l o203 05 10 20
U Cmse]
Fig. 7 Variation of elutriation rate and ejection mass
flux with bed height

3

ut uf
2

% 3-5 R LB K (kg m?-s7'] Rt
Yagi-Aochi®*
K*gdod/ 1 (tto—
Rev=upsdpr/ 1z
Zenz-Weil™
K T V5e) (81.4/ ) (o egom™)
CRMS™ 2 & 0 #s01b)

=0.0015Re " +0.01Re/*?,
(Leva-Wen™ 1= & 1 #3\01{k)

1a) d) :mnll
llq,uld gas sz~ drop
level
7
/gus bubble
ey ) tg)

) T

Fig. 1 Mechanism of drop formation from gas
or vapor bubbles

8065
6.06-5 4
v
v
=
§ :
a0es |- SR S
E .
H -
I T --
e —
2065 o
~
0.0640
00 02 04 (1 o0

Reduction rate of smulated liquid waste mass [-]

Fig. 15 Change of E, and ARR with liquid waste mass
reduction by evaporation at steam velocity of

0.012 em/sec'

is
ARR

(t) ~P,<

o Efg

lvl.—-
@ |

1/ 1
“(ugp.)s

E.,=K|—
fg o gAp

p792,Vol.3,N0.10(1961)

p213,Vol.14,N0.4(2015)



6.
6.3

a.
0)

3/7

No.87

? Suspension
Turbulent wind
4
@ Saltation

@D o 2’ P
Creeping
10%)
10} . cEARE
Experizenters %ﬁy o BEHARR
—
0 2ingg ¢ Chigusa | [
s e
N 0 Chepile Kavamard__|_ > y e
§ LN ] onin cu}lgb 6‘@ 1 o ,6“’
~ 4 adi «
} b, 'mwumw s / ‘\\‘\0 F10!
By . ‘ ‘ a@‘v 3
© M | =
! , \\'1114 1 1] =

T 7 4§ g2 2 46 0 2 |
Diaseter d (cn) 1n“‘15

.=
=
s
g
=.
=
2
K&
-
(=]
.

20 aC 40
us (em/s)

E5  EREGE ¢ LR
ue & DR

50 80 100
Fig. 1. Change i critcalfricton velocity of movement as  function of partile diameter,

1.0E+02

1.0E+01

>3k Osrn
[ )

1.0E+00

1.0E-01

1.0E-02

1.0E-03
0.15

0.18 0.21 0.24

cm/s

0.27 0.3

) (4) £t=0:094 Cs3

(S)t=0-125Cs3

(6) t=0'157 Cs]

e
2 6853/68274
(b)

ID"; R=0:10 ﬂ
o 3 ]
o Ik ]
T oa i
i -
w

Hg CmJ
-3 o -
107 0005 o
. 9010 7
s 020 ]
al i
al ]
Ll
6l 0203 08 10 20

U Cmssl

Fig. 7 Variation of elutriation rate and ejection mass
flux with bed height
AM> OH> Op> Omn >
1.0E+02
T 1.0E+01
>~
O
x
M 1.0E+00
A
0
1.0E-01 i} &
@)
]
1.0E-02 O
<>
1.0E-03
[o] 0.5 1 1.5 2
cm/s

'b d ) :mull
liquid gt drops

f/‘/%% %/

Fig. 1 Mechanism of drop formation from gas
or vapor bubbles

8065
6065 2
v
0
T
g .
-
< ames o
H s
u ===
=7 —
2065 e -
0060
00 0z 04 08 08

Reduction rate of smulated liquid waste mass (-]

Fig. 15 Change of E, and ARR with liquid waste mass
reduction by evaporation at steam velocity of

0.012 em/sec'’

1.0E+02

1.0E+01

1.0E+00

1.0E-01 L

1.0E-02

1.0E-03
0 0.5 1 15 2

cm/s



6.3 No0.88

a. 47

vax=0.34 ( D)(M)”zsc”’

x/\ v
10'*__—r(| 2‘-/-3-5 LA N B e 'y ™
va _ 1 o -2A ) Rus\-1/ ot/ 4]
un 3.2 5 ( v ) (24) i
[ 257
| 2.81%/
ST ug (= vV Tul/01 Tw (LERTOHAMET, 0¢ :g 0.289\) X
RAROEE ) EREE, MEOBS k o
I) A B : g%‘
Vdx /1 X 7 A - ﬁ "
6’ d 6 A b (“] T D 4 = 10-¢ al(l:j}: L
OU . bo 6 b ‘;a
U« /2
T
W # dy (am)
12
1 Vol.3 N0.4(1988)

2 ART NSPP Vol.31, 0.9 1989 l



5/7

No.89

Reynolds (Re) 2

Knudsen
@]
.O
O (o]
—— RLF

Stokes fiEIk

Newton Rk

C BT |
' |
2 3 -
V() = MCU vy(r) = HgRe fp(Re)Re? = Mﬁ_&ip_ﬂg)
Suy 2rp, 3“5
6 vd o BJyvb e ) D ERLE wE
1 y no o OREMERE g o BN g AH=R
. '\ r I T7al AR 6 s RS p EFuYN
Re : Reynolds # Cu : Cunningham O#f1EE 3
2 1
1 THALES 2 BWRMark

——FTEE 2600kg/m3  —d—FuTIEE 1800kg/m3

—o—TfE R L RE

10E+02

mm/s

10E+01

FRumEE

|
|
1 10 100

3PSA JAER} Research2005 021

©International Research Institute for Nuclear Decommissioning



=

6.3

(iv)

No.90

6/7

1000 LI R B B S B B LI
Q
oy ]
— o
100 ”
2 E w7l
E gf .’.' 'If Fig. 9 Adhesion of fine particles to coarse particles
., Pl R e - L T e o o e o ST
- 1u D/ ||'I_|'|I -I' = T T v T T E
= o i I = 7 -
o r | II | w — key | coarse particle |3
— ! I|II I a | w8 (@] 460um 3
= / 4 II. PP e 3 9% 3 550um :
i A o ] 780 3
. T (7 o 4 9 = 5 > T204n E
1 |||[ || || i | i a B % a2, =
| , J o 7 % s :
I L} - 3
II | | | = 8% = = 3 gasdvel?cnt¥ ;_0.4~l.0 n/s 3
34 678 (%) g 2 A N
r | l | | ] Coarse particles : Silica sand
04 (1 |I ' T B s ! Fine particles : AI(OH), 3um <
0 50 100 150 200 o e
1 2 3 4 5 6 7 8
ux{ CI'I'I,.!"SJ Adhesion ratio [wt%]
1 1 2 2
1 31 (1984
2 24 1 1999

©International Research Institute for Nuclear Decommissioning



6.3 No.91

a. 717

dn/dt=—K:n?
10 2 10

RIS 2 it -] oD MESR TE B
NIRRT R AR AR R AR RN RN K (ry, r2) » 10" [cm3/s]
%] i ?ﬁ‘f’ . imﬁ " rg[pm]
ke 7L [pm] -3 2 1
10 10 10 1 10
L 8 P
102 4.5
L R L] mzng 10-2 440 12
-1 . by 3
: ‘. 10 1. 2% 10 180 5
B " '—} -—) 1 LG6x105 1.7x10°% 32 3.2
6
- ra N ” 10 1.6x 10 1.8=10* 280 17 3.0
- 1.2E+07
UG H 2 /v 7FAE = BT
B1 z7ov/ w7 ow A TCoOREFOERER 1.0E+07
F1 OBREERCETE2O0FRMET (1, j) OBEEZEMEB
_ 1+Knp P 8.0E+06
B2 {dotdy) (D*D;) [l+2Knn(1+Km))J 5
=
d. HFOHEEE: do=~dn,. dy ' BABHER @ .0E+06
D EREN: D, =il Cot NEv HLOWERE: Cp=C,(Kn,) =
3y dm. :
4 LAY e B, T : BE 4[\7|:|‘| 4 0E+06
Kn :Fi—ﬁyﬁﬂ:Kn,=:—i, A c RS T FE O hTE o
24,
Knp : WFOIEH 2 2 — = ¥ Knp= dcr{':‘g 2.0E+06
. (D,+D;)
A, HTOERTHOHTE: =
S Sarrtda? +dy ) (n%ey) 0.0E+00
4, HTOEBESE, 0y ¢ W TED ) W ‘ 2 “ & = 10
L D
1
1 15(3) 2262233 2000

©International Research Institute for Nuclear Decommissioning



6.3 No0.92

1/33

b.
(i)

3 3

m/s "+ Suspension Kg/m

o 5.00¢+10 Tubulen wind 250211

1752400 240811

035 4.50e+00 2.30e-11

2.20e-11

1.252+00 2.10e-10

o 4.002+00 2.00e-11

3752400 1.90s-10

350400 1.80s-10

035 3,25+ Crecping }ESB}H

| 3.008+00 1.OE+02 ‘ble

z 1.50e-10

" 2.758+00 > L 1.408-10

2 250400 © b 1.30=-10

¥ 1.0E+01

ﬁ 2258400 m o o 1.20e-10

[EL 322 015 2.00e+00 " 1.10e-10

. 1.75e+00 105400 1.00s-10

75w SsTnE L506+00 . 9.00e-11

01 1.258+00 8.00e-11

it Lotor 70011

Qe+ -OE- B.00s-11

\ - . e 5.00e-11
5.00e-01 £00e-11

\u.,! 250601 : ; L0E02 300e-11
0 0.00+00 HSBH

8 12 16 20 u 1.0E-03 []- 10 B;
: 0s#00

B8 h 015 018 021 024 027 03 ’ 1
rmls



(kg/m3)
1.0E-02
€
O 1.0E-03
9
1.0E-04
1.0E-05
1.0E-06
L

2/33
Min(9/s)
(n¥)
Q[0.1gm <{lpm
e O/10pm A|100pm
(
T
FiLy

0.6 0.8 1.0

HAEERMRE Qc/Qa

1.2

N0.93
Q Cm Min Awlivd Cm At Vt Cm
kg/s QICm
Cm (kg/m3)
Q (m3/s)
Min (kg/s)
Aw (m?2)
vd (m/s)
At (m?2)
Vit (m/s)
Cm= Md/VO0
VO (m?)
Md (kg)
I | I I
1 | I I
v ¥ Cm=M /VO¥

e ]
nstitute for Nuclear Decommissioning



6.3
b. 3/33
(iii) 1/2
[1] Tg200
[2] 1) T1 1) ( Ts)
2)
[3] (1) (1)
100
2)
10
[4] (1) (1)
10% 1
2)
(5] (1) 1)
2)

No.94
Ta
'
L) ‘A a

4 kEetBBITCH 61w MRS A7y SNOFRIEE)

2 2

©l 29 10 (1965)



6.3 No0.95

b. 4/33
(iii) 2/2

120W/n¥K 120W/n¥K AW/meK
200 0.4 3.06-04 0.4
180
0.35 L 035
2.5E-04
160
0.3 L 03
140
2.0E-04
0.25 0 b 0.25
120 I E I
100 o HERFIIREGEIE) 02 4 ﬂlﬂé 1.5E-04 02 44
i o HEBTHREGR) % i o TS LRAB(EH) x
0 o3 VTHBEGHS T o1s & o 2K o
) _E‘ 1.0E-04
60 e A7y VEHREGSR) — ® SKEHE)
F 0.1
o BAB(EH) 0 | |
40 AR | e
. = -
(Frl5%) 0.05 0.05
20
0.0E+00 D 0
0 0 0 a4 g 12 16 20 24
0 4 8 12 16 20 24
B h
B h
(1) (2)
1 PJ 400mm)

I
I RI D ©International Research Institute for Nuclear Decommissioning



= —
6.3

(iv) 1/5

3
3

[
e
(R

o 3 6 -] 12 15

YedREFE] (h)

1 400mm
[~

TRID

- 10

N0.96
5/33
( )PJ
400mm 785mm
. 7wm | 400mm
785 400
120 180 180 120 180 180
170 190 190 170 190 190
100 130 130 100 130 130
200 200 200 200 200 200
0.0101 0.0012 0 0.0084 0.0012 0
1 1 400mm
785mm 400mm
a0 200mm 400mm
- T [0 A
omemmgemsemeeoeoeeoeec
—— ATw YRR :
- 25 ‘g P
ﬁ‘i_i-. —— IESTERE (AT EH) . “
Y pmmesEaEGseUER) < E
L 15 41 = S
--0--Z7KEE (200mm) = o
= g *®
--0-- 57K (400mm) ~
S No0.82
o 200mm
e Y \
400mm

©International Research Institute for Nuclear Decommissioning




.

6.3 No.97
785mm

(iv)

M

<

u
2.00e+02
gEs+02
G0e+02
BEa+02
Ble+02
FEe+02
F0e+02
Bhe+02
BOe+02
EBe+02
Ele+02
Abe+02
A0s+02
36e+02
B0s+02
2Bs+02
20a+02
16a+02
A0e+02
.055+oé;:\/
00e+02

e b b s b b b b b b s b s b bR b e b

Y/Y
L00e+00
A Eex00
S 0e+00
.2be+00
L00s+00
A Eexr00
S0s+00
25ae+ 00
.00=+00
S AEe+ 00
5 0e+00
2he+ 00
.00e+00
S Ee+ 00
B 0e+00
.25e+00
.00e+00
50e-01 L i

O00e-01 A
50e-01
LO00e+00

- E WE

MNP, =2 NNNNWOWWR~&D

onal Research Institute for Nuclear Decommissioning

o



= —
6.3

(iv)

1R1

3/5
785mm 400mm

/

00e+00

,7EE+OD/\
S 0e+00
2he+00
.0o0e+00
FAe+00
S0e+00
2he+00
.0o0e+00
S Ae+ 00
S0e+00
2he+00
00e+00
S Eer 00 e
H0e+00
.2h8e+00
00e+00
E0e-01
00e-01
HE0e-01
00e+00

~

O M~ ==NNMNMNWWWWS &S D

m/s

00e-01
F0e-01
A4 0e-01
loe-01
B0se-01
H0e-01
20e-01
H0e-01
.Ble-01

5]
a
=1
S
4
4
4
3
3
3.30e-01
3.00e-01
2.70e-01
2.40e-01
2.10e-01
1.80e-01
1.60e-01
1.20e-01
9
=]
3
0

O0e-02
00e-02
00e-02
O0e+00

L 1

7/33

0.28m/s

785mm

785mm

ON M~ === WD WD &SR,

/

00e+00 A
7 Ge+00
50e+00
.25e+00
.00e+00
.7 Ge+00
50e+00
25e+00
.00e+00
7Ee+00
50e+00
25e+00
.00e+00
7Ee+00
.60e+00
L26e+00
00e+00
50e-01
00e-01
50e-01
.00e+00

400mm

NoO

5
0

1
9
9
]
8
7
7
]
)
5.
5
4
4
3
3
2
2
1
1

98

m/s

00e-01
A0e-02
.00e-02
Gle-02
.00e-02
Ale-02
.00e-02
Ale-02
.00e-02
50e-02
.00e-02
A0e-02
.00e-02
A0e-02
.00e-02
A0e-02
00e-02
Ale-02
00e-02
.00e-03
.00e+00

e
ir Decommissioning



(iv) 4/5

m/s
m/s

s
2.6g/cn?

2.6g/cm?

2.6g/cm?

/lcm2s

2.6g/cm3
2.6g/cm3
2.6g/cm3

0.024 0.023
0.0101 0.0012
3.69 101
1.10 10?2 3.38 104
785mm
400
785mm
1 785
2 400mm
3 785mm
4 785mm

No0.99

0.28 0.01
(0.175)
0.0084
4.22
(4.22)
(4.22)
1.38 101!
7.87 103
1 400mm 2
785mm
3
1 m 110 107
1 m 787 109
100 m 422 /(cm?
1 m 422 /(cm?

0.003 0.1
(0.06)
0.0012
3.36 104
3

/l(cm?2 )]

)]

©International Research Institute for Nuclear Decommissioning



b. 9/33
(iv) 5/5

400mm
(785mm

No.100

785mm

2.59 10%g/s 1.49 10%%kgls

= e
e
800mm
785mm

788mm

)
m 400mm 1 m
0.00e+00 2.6g/cm3 2.6g/cm3
110 104 /(cm? )] 787 10 /(cm? )]
1 kg/m?3

4.97 101%g/s

3)

785mm 100 m
2.6g/cm?3
422  /(cm? )]

©International Research Institute for Nuclear Decommissioning



6.3 No.101

b. 10/33
(V) 1/14 : 1/7

z=200mm — \
[

7< ° 8& 650% v £ >
i A7 47409 + 400
) 4 E I oY Tubog

- 7422¢
_ 367.9¢

T A& s 4740g + 400g ”lf.‘ofgzs’(‘) i 7054.1¢
3380g = b : Posd X 19179
] s i X 95%

Total O gg* 13660g

K 33% 1

200 0 10mm =3 (1) ——300mm SHE 2 200mm 25
35 ~ ——10mmepf§@ ——400mm P H
10mm 58] @ ——400mm FR @
150 30 100mm = 200mm #H8) B 20
o5 ——100mm 600mm <8 <
—— 100mm #H3I @ ——600mm i @ 15
100 | 20 ——200mmch ——600mm FHal® —10mm LD ——10mm FE @ —— 10mm S S
——200mm & ——800mm > @ —— 100mm —— 100mm S}
15 omm A E —s00mm D 10 —— 200mm FM@ —— 200mm S
0 | P —" e
——300mm P D FEEDD® 5 o e o
5 -5k ——800mm .03 ——800mm P@ ——800mm FHEIED)
0. — THEE®  —e—Iiky
0 15




6.3 No.102

b. 11/33
(v) 2/14 . 217
800

ﬂﬂf> <im e

|HE> <)]HH VS VS




b.
(V) 3/14
(1/3)
PJ

1g/cm3

No0.103

R T BB Y
\ foy
s #rf: 10m~ 100w #i112: 0.10m~ 100 HI1E:0.1m LA T
I=oMEICIRTBIC | | MIALT2IuMER | | YoWTEBIIBL 25 LOWIERT
IR DL ARAHTHE PO TE3IE EEh 5
IWEh 5,
< > 5 ke J

0.1mm

MCC

2.1 7.95g/cc




5.0E+06

4.5E+06

4.0E+06

X 10% pgfem?/fs

3.5E+06

3.0E+06

2.5E+06

2.0E+06

1.5E+06

L.0E+06

5.0E+05

KEJ LA FRUE LEE

0.0E+00

4/14

13/33
: 417

€
100e¢
100¢
p— 79#09(?‘{4g/cm31
pr— A— P ccm#mnag/cmsj
pod — P éﬁﬁ&mz.sgfcmsj
pr— A Pr— E%H&uzmz.r—a,ag/ems)
prd < P ;F}JHW(’W@SJ
0.1 1 10 100
FEHHE  pm

n BEXEY(1g/cm3)
u Mccifg R #(ag/cm3)

TRID

u P FRULHE (2.1~4.3g/cm3) u EEEEMAER) (2.6g/cm3)
F7 UMY £ Fiagfem3)

- 1

100c¢

5.0E+06
4.5E+06
4.0E+06
3.5E+06
3.0E+06

2.5E+06

TELEERE X 10° pgf/em?/s

M2 2.0E+06
_\.ﬁ

1)
= 15E+06
=

=3
e

= 1.0E+06

X
‘R 5.0E+05

No.104

0.0E+00

m REIXEE(1g/cm3)
u McaiiE R #(ag/cm3)

1 10 100
FIHRE  pm

u PHEF RN (2.1~4.3g/cm3)
F7 YUY £ $F(ag/em3)

n IREMEER(2.6g/cm3)

e
1stitute for Nuclear Decommissioning



1

6.3

=

(v) 5/14

PJ

NoO.

o
[EEN

w N =
[EEN

Py,
)

500

100
10

0.1

=
o
[EEN

[EEN

IRID

1 2021

14/33
5/7

43
4.29
21

21
3.96

395
793

4.05

2.3 g/lcm3

PJ

PJ

100

N0.105

--

100

©internatonal Kesearcn Instutute tor Nuciear becommissioning



6/14

15/33
6/7

2.6 g/lcm?

10

No0.106

o
?%Susmnssun
Ue ( Turbulent wind
* - e /
u*=4, *’f{ﬂfﬂ—l)jﬁ
: 4
Saltation
0 g - -~
= S e O e
7 \ ’ \ ’
F, ’ \ 7 \ ,’
DD | o 2’ o
Creeping
1T
Experimenters 1.0E+02
- °
0 2ingg © Chiqusa % o
~6 " l'xglt’er O o . s G;;:ﬂ;ﬂ ]
TR 9 Chepil# Ravamarg TOy] 2 10Es01 .
g‘ \, | | 0 Miba m“& (Y A L] 0 o0
¥ ¢ Chigusa r ]
s b [momo’ 1.0E+00 o 8 1
> N iy
[} ; E‘ |
. " - 1.0E-01
% 1 -
(b)Chepil (nin/ x| E :o:m 3
i _P#%U 1.0E-02 ES 020 ]
10 Ll (il i
19'3 2 TS r b6 2 L bl
Diaseter d (¢n) 1.0E-03 ol 0z L?'JI: ':'su 1020
e , o 0.15 0.18 0.21 0.24 0.27 03,7  Variasion of elutriati J eiecti
Fig. 1. Change in criical rition velocity of maement as a function of partcle diameter, ¥ | e v7 ﬂ::x;ﬂ;&‘;‘"“" Tate and ejection mass
1 3

Ak OYH

>

B324 HroMmme

AM> OH> Op> Omn>
1.0E+02
1.0E+01
1.0E+00
O
O
1.0E-01 &
O
|
1.0E-02 O
&
1.0E-03
0 0.5 1 15
cm/s
4




6.3 No.107
b. 16/33
(V) 7/14 : 717
PJ

D220mm,H,,800mm Hs 800mm, 14kg D220mm,H,,200mm,Hs200mm, 3.5kg D60mm,H,,100,Hs100mm, 0.25kg
200 200 3m/s
200mm
200mm

©international Researcn Institute 1or Nuclear becommissioning




6.3 No0.108

b. 17/33

(V) 8/14 . 1/2

1
No.1l 785mm
No.2 400mm
No.2 785mm
785mm

785mm 38 Nol No.2
2.6g/cm3 No.3 10
100 400mm 785mm
0.1 o0.2
785mm 90

©International Research Institute for Nuclear Decommissioning



6.3 No.109
b. 18/33
(V) 9/14 . 2/2
No.115

Al(SOy)s

(g/cm?)

ing




b. 19/33
(v) 10/14 . 1/5

No0.110

@

mEHRT

I\ T
. 9
E—%

-
CRESMEHAD
BRF N —

AS)— RSy HRNES
@ 210 X H1000(MAX)

5

A
e

®
| % 785
:j_<:> EHE

(W)

®

OOE

/@ | BRIEER | Air

et HEARLT
ERUERHBEE HRAKE

EREUERRBEE MR

©International Research Institute for Nuclear Decommissioning



(v) 11/14

20/33
2/5
a b d
c
o 1bHdHC
800mm
400mm

)] | @) 200mm
@ |® ® 100mm
@ |® @ 10mm

A
> V¥

7

3
%
L)
L]
%

3-.
T Nl - P =
-

&

P
L v

9 12 15 18 21 24

Y IFEFE] (h)
400mm

S
KE (%)

--G-- 273 (200mm)
--5--"Z /K3 (400mm)

200mm

No.111

©International Research Institute for Nuclear Decommissioning



6.3 No.112

b. 21/33
(v) 12/14 . 3/5

115
C(25) 465 (263) 172
o
R1/2 B S T T T
— [T p— i ~
I 8 T {
& 523 - i = N
|EEABLT5 : _l e < B3/
7 . /o k / ~
F Al ] - B / eaFa—7 - R1/2
2 |ummx¢xasgm5774 N / | ¢
-2 / / .
50 BE/AN 2. F@EHF—FAL—E) Fa—TRFHETILM _ Sk
d o $510MO-1SRT-BT BEAS: $5-10M0-2-4RT BEAR . 4 ZaIREATEAA=D
a8 : ' §5-10MO-1-8RT-8T EEA &
. 50A sch8( ! -~ NS
) BAFa—T
---------------------- S R & Do= 10
it P S48 (25mme % S0mm) 3 : -
P No.88RH or FwhTl EEAS i [ ]'\\
) . | Fa—THEHTRI5—)
500 ( 10Di ) AL — 3 BT ss10MO-18RT BEAS
J BEED ARBLYER |
750 / 1 \
; ’ =1/ K = PRSI YT
| | FREH F R RIER | /

LHED A-HARLYER
REHTFEAEE el

|
. . _ /
“‘ . HESTHEE L\
1
N\

1
HiH

T 1/10

T 0.1mg 10 0.1mg

TRID iy ’es :




6.3 No0.113

b. 22/33
(v) 13/14 . 4/5

JIS Z 8808

JIS

i)
%

% |im#stE ALk .tﬁ'é‘ifﬁ??’z] | L mEst
.. N N | weE —
5 50A schac L ml! 0R3 |
: 7 1@ - S LA mfEEt v/ A=3
—_— - 265 B e o = NS
i i I HORE HS ke % A
" ifong, f |\ iﬁg L
. J X
500 ( 10Di ) Y 250 (5Di) | \\ Hix
i .‘"’ ."", i =13 d
/ . ) o o n o
L) s (263), 172 . /‘ \@ = . l
| (i REHFEAZH] | VI | Y e
| 'ly @6 _'Fr’—" g ) - -
‘ : T 4 o LT ) HA A2
| \ REATHEH ) S e MU SO.TRHRE >>< .
& g ; bvd —
| \ . 1 22 MBREEY
:! ‘ k 4t ) e L] |
N ) i I > : : Z §
el |l | 52 e FATR3 |5 L EIREME
= | | e I S e
—_— : —_ - SNE l
| ‘ - Bl X2 s OER
B e — o s s BB 151-6 JEMIMA
...... R e oy o Iml
l RI D ‘ ©International Research Institute for Nuclear Decommissioning



6.3

v) 14/14
(1

(2)

23/33

5/5

(3 6m/s)

5.16m/s

I]

No.114

P ]
ternational Research Institute for Nuclear Decommissioning



