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Exclusion of Preliminary Survey of
unsuitable Volunteering site local
sites investigation opinions

Unsuitable sites to
host HLW

ocal governments Site characteristics Final decision of

ill applied to host & suitability will be { local residents will

management facilitie the HLW investigated. be surveyed if their
will be excluded. management | i sites turns out

facilities. ‘suitable’.

In-depth site
investigation

Site will be selected|
after the in-depth
investigation.

& 4 FREELER

. . B
+ Timeline of URL development Wa\e
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2043 2053
. e s e ——
A Y A Y

—

Siting

Repository
develop-
ment

® Generic URL (2017~) — generic R&D and verification of disposal system
® Site-specific URL (2028~) — demonstration and evaluation of disposal facility
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The Structure of KAERI Safety Case Report (AKRS-16)

KAERI Safety case portfolio

Chapter Contents
| Design basis
- - - RZ
Chapter | | Design Base & Disposal Facility | Description ofshe Disposalite
.
Chapter 1l Site Description | Description of the Waste types
SN2
Chapter lll | Waste Type & Characteristics [ De“'“’“"\";f“‘e ERS
Chapter IV | Engineered Barrier System | p— Se—
| Features, Events and Processes
Chapter V | Features, Events and Processes & Scenarios < A Vd
| Formulations of Scenarios
RZ
Chapter VI | Model and Data .__._______’| e —
Chapter VII | Post-closure Safety Assessment ————— | Sam: :n_,,ysis
SZ
Chapter VIII | Complementary Considerations ..-———»[ Compl ary C
RS
Chapter IX | Safety Case Synthesis | Safety case Synthesis
6 ##E AKRS-16 iz BB 2R
» Geological repository of A-KRS
v' KBS-3 type in granite, based on KURT study site
v Multiple barrier system/defense-in-depth/ALARA
Engineered Barrier System Natural Barrier System

Wasteform (HLW): Storage  Disposal canister: Buffer:
Monazite ceramic canister  Copper-Cast iron Ca-bentonite
Cold Spray Coating Domestic, Kyeongju

Geology: granite
KURT study site

concept of multi-barrier system

A

7 ##E A-KRS IREMS

11




=—Concrete '™

— Asphalt

. Compacted
Bentonite

I

Canister

Bentonite

8 FIEEMS

Global distribution of URFs

Canaza

e N Se— (- *

- - N

ﬁ URF (yellow — operational; purple — planned; red — no longer used)
. Geologic disposal facility (blue — operating; orange — planned/constructed)

9 Bk MAFEE AL E
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Reality of Interest
(Component, Subassembly, Assembly, or System)

Abstraction
Modeling Combnplsn)
Model
Slmulat o0 .
Mathematical ‘ Phy:u'cal
Modeling Modeling
Modol
I'"" %;ci:m Implementation Implementation
A odel
§ 2
%@ulat?on Calculation Experimentation \ Syt
ification
\
S D'" !
Urige:tamty Valldatlon nceranty I

Quantification 4 N

-— .
EX erin
Modgling, Simulation Acceptable p
& Experimantal Activitios Agreement? 4
- - - = Assassmant Activities

Yes

¥

( Next Reality of Interest in the Hierarchy '
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15

ent



() BEEEBLA R (5T

RIS 255 Isaacs R 3 [ 0 SPILANTE LA ST
SIS A HE B NWMO (I E M B2 5 (Adaptive
Phased Management) » ECHA R HI EFE MRS « FROEE) - 38
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H T R E MRS R B R R E B (Nationwide Map of Scientific
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2 BB 9 4H 4% — 5% [BR A% BE &2 & 1 42 Ft (Korea Institute of Nuclear
Safety, KINS) k¢ #8 5] 5 1% B & B B & Hl i 95 BT (Korea Institute of
Nuclear Safety, KINAC) o

% » NTI ) Newman #-LHIFI 37 SPE SF Eddy-Lea 5
JitH4(Eddy-Lea Energy Alliance, ELEA)FR G5 & ST {FaE - =
P EEEEY) R HE B 52 )\ ] (Waste Control Specialist) B 55K FE B 55 it

2 ZEBIAER I RS AV E M -
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Three stages of the site selection process: legal process

« Open solicitation of S .
volunteer municipalities Preliminary Detailed Repository
+ Proposal to municipalities Investigation Investigation Site (RS)

Initiation process is not
egally provided.) Areas (PlAs) Areas (DIAs)

— Detailed
Prellm_lnar_y Investigations (DlI)
- Investigations (PI) - Excavation of test tunnel
Literature - Geophysical surveys - Investigations in the test
Survey (LS) - Boreholes, etc. tunnel

*Full respect and appreciation for the opinions of local municipalities at each stage of the
investigation process (proceed to the next stage only if there is agreement to do so).

11 HAEIEAR

Proposed regional development plan

Applicant Surroundin
plican 9
municipality municipalities

development

‘SUPPOI’t regional Fixed property tax

Annual grant limit: 1 billion yen

Total grant limit: 2 billion yen
NUMO'’s outreach program

Annual grant limit: 2 billion yen

Total grant limit: 7 billion yen
Government’s subsidy to promote siting

il Detailed &, hstruction Operation
Survey Investigation

12 HARHE S Rt &=
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Addition of new processes

*Full respect and appreciation for the
opinions of local municipalities at each

e o stage of the investigation process
Addition of_new processes to initiate (proceed to the next stage only if there is
literature survey agreement to do so).

Selection process outlined in Final Disposal Act

Identification of Nationwide Map
of Scientific Features for GD by
Government

@Literature survey o

*

About @Preliminary investigation

Implementation of dialog activities 20 (borehole surveys, etc.)
organization of meetings, etc. years "

@ Detailed investigation
(construction & studies in

underground facilities)
*

* Applications by municipalities
* Proposals by the national

government for multiple areas Start of construction and
operation of repository

13 HAKHYBEHERE P

National Framework for RWM in Korea
- Fundamental Changes in 2017 -
[

President

Implementer & Promoter

Regulator

Prime Minister

NSSC
(Nuclear Safety

1
! I
1 1
! I
Atnmic‘ Energy Promotion : Security Comm :
Committee 1 :
: Regulatory|Authority 1
1

MOTIE MSIP | | |
(Ministry of Trade, (Ministry of Science, ICT |, i I
Industry and Energy ) &Future Planning) |1 ! s
| T ! r . ) 1
P ———— - i 1 i 1 1
1 H . 1 H : 1
Korea Hydro & Korea Radioactive Korea Atomic 1 1
Nuclear Power Waste Agenc Energy Research H KINS KINAC 1
Co., Ltd. (KHNP) (K(]r:gm v |nsmgux;s (KAERI) Il (Korea Institute of (Korea Institute of Nuclear | 1
. : Nuclear Safety) Nonproliferation & Control)| !
+ NPP Operator + RWHM business = R&D in Nuclear 1 1
operator technologies 1 Regulatory Expert :
! 1

1

Organizations

14 SRR PR RS S B A
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(PH) FOGHHE S8 B SR

AIFHREH NUMO WM ARE RS 48 H A TEAE B S Y RIERE
H 2.4%(Knowledge Management System, KMS) » H KMS B B #5L
AEHVE-FE R E TR LR R E AT E R BUEGDIER >
FAHVEEL 290N F - iy KMS & A2 s ARl 708 » &
KMS Hy4EHE4E 15 o > LLJABA BAIEREE BfZ%0 - s%AEREE
g Ry 7 FE(E 16)

#2# H OECD/NEA Y Pierre-Henri &+ 143&FH(data) ~ &E]
(information) 5 HIz#(knowledge)y 7 52 - E Il R AR LL ra B AV TS -
B AT AR BH b BB R R B > S s R AR TR h s -
(i Z Bl Ry s sm Ay AR HR - BV R RIS (B 120 & 17 Fror) » H Al
OECD/NEA IE#1T 4 HEMHBEH SN TEE S
(1)EGIRM(Expert Group on Inventorying Reporting Methodology) » £
LHAEERS o ERFEE S AR (2)IRM(Information and
Requirements Management in geological disposal programmes) » #EE
HEit R EAHREH SN T E K 77E ¢ (3)RepMet(Radioactive
Waste Repository Metadata Management) » 217 {55 &Rl AR &Y
TH ; FK(4)RK&M(Preservation of Records, Knowledge and Memory
across Generations) » BT AIERIYORIF SEHE o

B 12 Al NTI Y Alina 2245 oR - HRGEHVEER " ZHE K
sEdl o frA SR A S B %45 48 (Regional Nuclear
Education Network) » Z1EINAFY ENEN(European Nuclear Education
Network) ~ g M{HYJ ANENT(Asian Network for Education in Nuclear
Technology)% % - HATAZ DI R4 FAllGERER £ -

Rtk » FPEEE B CHBE(E 18) -



Structure and Key Elements of JAEA KMS

JAEA Knowledge Management System

Review

Knowledge Office

Board

« KM Strategy/approach

« Executive analysis/evaluation
» Toolkit development

« Quality mclnagement

METI

il

Coordination
Execu‘tive
RelevantR&D
Organisations

Users

* Implementers
«Regulatory

» Experts

Actions
» Workshops
» Communities

+ Other stakeholders
incl.policy makers, |
general public, etc.

f L \ Training —
Communication @
Capture of tacit
Interface knowledge
User-friendly Key gaps in
knowledge service JAEA Knowledge Base | Sectors
h » Radwaste Factory of
Requirements / Focused Knowledge
requests Keouledaasase production of new | Production
knowledge
I
¥'—_|—| \—/ Autonomic
[ - LN Long-term Anticipating Knowledge
e.g. Onlinereport | program requirements / generation
I 1 goals knowledge
! Rep || -
" Think Tank World Knowledge
—_——————— Space for Innovative Base
U Knowledge Creation Web
L/

15 HARKIEE T S Sdhie

Components of JAEA knowledge base

Form of Management Content Required developments Comments
knowledge functions
Data Data - raw data (internal) - autonomic QA Potential area for
management - solicited data (external) - internal & external data mining international collaboration
- processed data - autonomic data processing
Documents Document - internal documents - robust archive Electronic archiving critical
management - key external documents - autonomic QA / cataloguing / cross- problem area
referencing
Software Software - archive of all relevant codes / - robust archive Electronic archiving critical
management databases - autonomic change management problem area
- archive of manuals & handbooks - formal approaches for QA
- archive of relevant output
Experience & Resource - procedure manuals & guidebooks - use of expert systems to preserve Much of requirements could
methodology management - expert systems experience be addressed by national
- training materials - fraining approach for the next generation | (regional?) fraining centre
Synthesis Knowledge - experienced synthesis team - description of key integration processes | Needs considerable
integration - expert systems - approach to QA development to automate
Guidance Knowledge - experienced coordination team - prediction of requirements (Think tank) Very difficult to automate
coordination - process for filling key gaps in knowledge
Presentation User / producer | - user friendly interfaces (interactive | - high-end graphical methods for Should be tailored to needs
dialogue - allowing dialogue) presenting complex information of different stakeholders

16 HA JAEA HIGH/=H
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Data, Information and Knowledge

Example:
DATA INFORMATION KNOWLEDGE

%+ According to the French RW

. classification, this waste belongs

Waste Profile & The waste is to FA-VC (Faible Activité & Vie

contained in a 220 Courte) category ;

Container =] litre drum; .
drum 3

The container may be super-
compacted, placed in an outer

% The main

Main RN | 137-cs radionuclide in the container and th_en conditioned
; trough cementation. The waste
waste is 137-Cs;

package may be disposed of in

near-surface repository as the

A [kBq] i % The specific activity «Centre de Stockage de 'Aube» ;
of the waste is

Mass [kg] 20 equal to 2020 Bq/g. +* Radioactivity will decrease at

negligible radiological risk by 300
years.

17 BRI B
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— - B E e 2
SHE U M RE R YRR B ST T 1 » B R G HR Y S MR B A i
BT OB RRE - BIMREGE T RERE | K H TRl
B R R B A T 2 B S R0 & R B R 2 TSR R e 425
i LAF - BRI B R B SR R R BRI 2 B - 11t N E =D
AUFHEZ 2% - B E AR T Sa it B i B e (R
il e 2 BLbit » TR BT AR AR T B e (F R B I 38 Fe R Bt o
B ARSI BT T EHT 555 % SO R SR E1 R 15 MR I 38 R il T
H » S3ERRESOT
(—) HAESRFE g T Bz
St CLAEH S 3t T B 2 (. A o S R R R » EH AR
MR OEER » 320 2002 R TAEA BE BN ST Lt
HEEYY » JAEA Wi7RsE * (DTEH SR GBS =Y E
ETER QM NERERNGRAARRNEES  G)JAEA FETT
(REERL N AR T 5 S BT Y 5 (AR I T BT
KERMENRZ EEZRE © (5)REINERE M RIS
{FH - ARSEHTIESL 11 A > FAEEARHRT - BURMER LS 1Y)
Dr. Mogura &84 2 (8 19) -
HnRETE > R 3 HACE 20) 0 55 1 HA(1996-2004) 3 Hh Z2 3t B e
VB > TEUAE ST - HiRHE - BRI SR S )b s A )
RERVREIE S » PR MRS O SBRR R RN E THEE » HESI N AR
R RIS Rt s i AL (8 21) 5 55 2 J51(2004-2013) Ry i {5 > %
FH 4B T 825542 T, (Full Face Sinking Method)#E{THiiERHZ »
TESERARAIE 22 Fm - SetR A SRR E G - B
ORI HN g (Musk) » NHETHBENI4E K B3 Ka i - BT
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[N ETRIELSS 1 BIRVER B R A TIESS WD B I B i A
fiir 5 55 3 JH(2010 =5 Ry IR EL - B /K PHTE M TER L B bt
FELAF - BE AR > FAZRELERAER T 5004 AR WESE
% 2 6k 500 A RZEZ BT FHUEESR 6.5 AR > EEINFE BT
EFE ~ Em M A SENE  BESTEES R 45 AR &
DHRE Ry dERFaSI NV ZE SR E » JUBIBGIRA 40 A7 EH/KTEH
B DASERFOUBEAVER E MM 0058 1 > B RC B S DU RS T4 23 -

RBIRZ NEN 8 > BULFTE &I Z TE R Ry AT R
(Toki Granite) » &YFZRLHY 7,000 HEFFT(HEZELCKY) - NE &80T
2 WUG TS (F R i R A TR B A - IR R &
SR R MR 170 SR R REF(Mizunami Group))jifis » &
H T e i B AR IR AT Ak © 170 SKEUT By LB GRS
RIS AR T B o e 1 S AT 73 By - (1) B BD = 3P L I (Upper

Highly Fractured Domain, UHFD) ; (2){& /4 & 245 & (Low Angel

ot
E
o

Fractured Zone, LAFZ) ; % (3) T #i{t 344 %5 & & (Lower Sparsely
Fractured Domain, LSFD)% 3 fai([i] 24) - S3HLH A S 209
el - BT R H RIS B » R RiE te e A
FiTE 4 2 2405 BT RK AL » (1A T /KA S - (F
3T st HR RS K S (R N R AT THIK A RE4ERT St < 28 -
BRI N K AT RE A A R 2 ST R B RSt &R » R
TLRE/K R R Rt /KRB ST & AR SR 2 ORI LE % »
T LR (E 25) -

ase it T e gt T 7K M » AR BRFZI 3 B K&K
[ SE N T T — 2RIV IR /KERHEE T R FE(El 26) - H Al

FErREYLE R R EER R (Colloidal Silica Grout, CSG)#EfT 7 1F/KES
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PEARTE - B EIARAEDUE H1E —E #uE P (pre-grouted zone) 7T
A CSG #EATIF/KEE - @A AHERHTE IR - ST FE 2K
J& (hydraulic gradient)s 2 [flj 2 A= (= Gl bR B Joel g 22 v S LU AE G
([ 27) - FEF AT ARYEEER - S I EDUE A B MAUE fH (Sealing
outside of the pre-grouted zone)” J57E(H[E 28) » 4K EARKEIH ~ HiiE
FfErTEEY - BIHES 2 /KB ERER D - EAREH B 22K A 1
IIZ 52

s it N TR AET T BRTZ S BT PA TR T /K [BIRHER 52 2 GUE B ZEH 5T
(4Nl 29) - 5a HIRELE © (DIREFESEEPATR M T /KAy a5
HEERIRIE T . TERE R R EiE T A 2-E 8-V
ETHI(H-M-C-B)YEREE 7 7A 2 el © (B)S R PATR Z s B Mty -
bFET T EANE 30 Ao - BTERSGETT/KFRTE SR - MR meYE
AFHE - diEE S L E SOt MK bER R E - BEERRIZEHZEOT
> VLB HIPAR (monitoring baseline) > M2 AR HEEAT S K B HEY
it - HATE e R B ZEME B R BH - R ETRARF B I /K
BT ~ TN /KRy ~ KBRS « WAFASKBAR B £ 2E - HErTHE
— 2 Z M BRI EE TAF

BEAh - H AR B BE R AP KRS L SRR3R A
B Rl N e 52 FIHE 2 M > o HIAE I EDTE R
PRI 100 AR~ 300 A RURe 500 3 Rz » 22 iE s - it E
Hill - JUBET IR T H 2009 FBHafE R B YRR R 2R
{E A 500 A RZEZGUER 2012 FA4 5868 - # 2012 FRiEEf
(& 31) - HE 32 Hra] DL R BE-E AR AN - =R sk 8 {5 22
& FEHET 300 AR - MEREE(E iR 1/3 5 &R INE
500 AR INEEEERREE iR 2 1/4 - BURHL Naehti sz
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Fiscal Year

Fisc: 2000 2005

2010

Current depth
Main shaft: GL-500.4m
Ventilation Shaft:GL-500.2m

Phase II; Construction (2004 - 2013
[discontinued temporarily])

1
Surface-based s

1
1
e -
—

Phase lll : Operation (2010 -)

Construction

a
Operation
_— J)

20 EnREHEH T E R E 3 fREGTE

o

26



Existing  Shallow Deep
Boreholge Boreholes Borehole Crosshole
e

Literature Survey Reflection Seismic  Existing and New New (Deep) Crosshole Shaft/Drift
and Geological Survey (Shallow) Borehole Borehole Tomography and Construction
Mapping Investigations Investigations Hydraulic Tests
(Information from (Information from
Other Boreholes) Other Boreholes)
:‘ Akeyo Formation - Hongo Formation - Toki Granite Z Lithological Boundary Z WCF

I Toki Lignite-bearing Formation Toki Granite (predicted) ] Lithological Boundary (predicted) || WCF (predicted)

21 5 1 st EsR AR TE

) g K oY KLY K N
l II | £ i N | 2 Sl | £ \ |
| 2 AT N
< L b et
i | 2 \ | | Z N |/ \ |
Szl S

I i e

i | | | Z \ | % \
Shaft jumbo
S| | 2 N
g

Shaft mucker g Formwork —

“Muick
m%m
(i) Drill & blast (i) Muck removal (iii) Shaft wall (iv) Concrete lining

mapping,
Drainage mat

22 | MR IIERE
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Ventilation
shaft

01 cre
Cross section

3
" .l
Shape Circular section  Circular section  Horse-tail shape
Inside 6.5m 4.5m Sub-stage:3m, 4m
clearance 300m access
gallary :4m
500m access
gallery:5m
Excavation Full face sinking  Full face sinking  Full face sinking
method method method ;“E”(‘;)d (Blasting)
: . cm(B),
& ) (Blastm.g) (Blastln.g) SemiCH,CM),
Main support 2.6m hlgh and 2.6m hlg_h and 10cm(CL,D) thick
member 40cm thick 40cm thick S

concrete lining  concrete lining  bolts

Basis for Working space  Ventilation for ~ Working space

selecting cross  for constructing  shafts and for investigation

section shafts and drifts and in-situ
Underground facility drifts testing

[ 23 FRst gt N E R ERCE M TERE R

Ventilation Shaft
/Mam Shaft Depth(m)

= Mizunami Group

£-100

—17 Toki Granite (UHFD)
:—-200

[ Toki Granite (LAFZ)

:--300

:--400
.~ Toki Granite (LSFD)
500

[-600
& 24 fﬁ& ﬂﬁﬂﬁTEEA‘EZiﬂz B
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ies frt

L. (F3REFL—FHIEOALSBEET T,

NI—TLR)
o iltar prass

K

RRSHE
O separation tank Resction tank(2)
CoRET,

wxe @32 BARFHTEMZEN TRBHS L 2—
BIE K AR RRNFIRERRTEARLRE

LT llllllllll-ll )

.25 ifh%%/ﬂ:7ﬁfé )5 /)IL*E.

B Injection volume decreased as injection
progressed.

B Hydraulic conductivity and Lugeon
values (max.10-® m/sec =10Lu)
decreased one order of magnitude.

Post-excavation grouting test
(Calcium-silica)

Large inflows of over 1,000 L/min
occurred during pilot-boring
investigation max.10°m/sec=102Lu).

-

B The inflow from the whole -300m
gallery was several hundred L/min.
We estimated 10% reduction of the
inflow due to the pre-excavation

Main Shaft grouting.

B Inflow from probe holes varied
maximum 500L/min (25Lu).
B The target improvement in hydraulic

o B The target improvement in
Sub Sta
conductivity was set as 2Lu. tev‘iw 10331 )| hydraulic conductivity was set
below 2Lu.

(Ordinary Portland Cement (OPC))

~300m Gallery /

Post-excavation grouting test (Ordinary Portland Cement)

(Liquid-type colloidal silica)

Measurement

in occurred during pilot- ) B Inflow from probe holes varied

boring investigation{ max.10-m/sec = 102Lu ). maximum 54 L/min (1~~4Lu).

B The target improvement in
hydraulic conductivity was set as

0.2Lu.

(OPC and Super-fine Portland Cement)

B The target improvement in hydraulic conductivity
was setas 0.1Lu.

Post-excavation grouting test J

Gallery South

(Super-fine Portland Cement and
Liquid-type colloidal silica)
B The target improvement in hydraulic conductivity
was setas 0.02Lu.

(Super-fine Portland Cement)

[ 26 s /KETRITSE
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Exact same area of the pre-grouted zone Outside area of the pre-grouted zone

Hydraulic gradient and risk of erosion

-_ oo Mler Sy " Sow
% H»IGH _ Pre-grouted zqné /

Tunnel Tunnel
—
Pre-grouted zone
NS &4 .

27 YUERB KR R E

Schematic view of

gallery and grouting injection area @ Using liquid-type colloidal silica grout Ventilation shaft M8,
@ Sealing outside el i Haring e ‘
of the pre-grouted zone 2 v Eoutpix  Homoge

Post-excavation | . Plug by mortar & + =

grouting injection p Post-grouting

area H < o

— p AL ) B ¢ Complex
1 T o il dynamic grouting
5 T borehole

ressure

Time

Complex dynamic grouitng

Post-excavation grouting area
Pilot borehole (in and around pre-excavation

e ey ‘ grouting area)

Effectiveness of countermeasures for water inflow by post-excavation grouting

|

Pre-excavation )
grouting injection| |
area | Lexl

TEETTInay 70 LARGE

= Y 1 Lugeon=1"107m/s
Y :

Inflow (m3iday) | Southside | Postgrouting North-side Total Hydraulic conductivity changes
5 Before excavation: Max.100 Lugeon
Before grouting 50 50 40 140 L Y
After grouting 55 15 50 120 After pre-excavation grouting: 0.1 Lugeon
Difference {45} {353 (+10} (200 After post-excavation grouting: 0.02 Lugeon

28 fiiE ik /KegEt i ge
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Groundwater Recovery Experiment
-500m A/R Gallery

Monitoring Borehole

Measurement
Equipments

Monitoring Borehole =
Boring Pits filled with B.M.

Degassing
subsequent to water
pressure decrease

[ 29 HriERZEH

Construction of borehole niche
e

J

—ﬂr"-mﬁ‘
1

Observe the initial condition of rock/water
around backfilling materials

Groundwater filling
Monitoring of water pressure response
and water chemistry

T

Drill the (pilot) hrnghemicaI

| montopa borenoe

Estimate the hydrochemical baseline

Construction of plug

Confirm the plug techniques

- =
Drain

Monitoring of water pressure response
and water chemistry

Lk
Excavation of closure test drift
Estimate the hydrochemical
disturbance during drift excavation

Groundwater filling
Monitoring of water pressure response
and water chemistry

Open the plug

Ti———hﬁ
11

Confirm the plug technigues

=
Drill the monitoring boreholes

—ﬂr‘-hﬁ
o i |

Estimate the hydrochemical baseline
after drift excavation

= =
Drain and reduce the water pressure

ey

Monitoring of water pressure response

Sampling and analysis of rock/water

aroupﬁ backﬁllins material

Estimate the change of rock/water around

and water chemistry

>N

backfilling materials

30 gk MK NIRRT TR
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[Objective] ; )
To provide the data of ground motion in deep underground of a crystalline rock mass in Japan.

[Method]
Monitoring of ground motion due to an earthquake by the accelerometers located on the ground surface and at

hs of 1 , 300 d 500m in the ventilation shaft of the MIU.
inda i R Earthquakes detected at MIU
Max. acceleration [gal] and the dargfllcn

. taat P Epicenter and itud
Overview of seismic monitorin L Date R ok at Wiy Ground  GL- - soom

level 100m

2009.5.25 West of Shizuoka pref.
Depth 26km, M 4.7
East Mino, Gifu pref,
Location of accelerometers. 35’":‘ 5"’:.":‘ L ’f
i s st of Aichi pref.
in ventilation shaft o Depth 41km, M 4.0
Suruga Bay
Depth 23km, M 6.5
The offing of Sanriku
Depth 24km, M 9.0
The offing of Ibaraki pref.
Depth 43km, M 7.6,
3 North of Nagano pref.
7
A Accelerometer £ Depth 8kim, M 6.7
Eest of Shizuoka pref.

23 Depth 14km, M 6.4
4 Hama street in Fukushima pref.
i Depth 6km, M 7.0
East Mino, Gifu pref.
Depth 49km, M5 1
West of Alchi pref.
856 Depthaskm, M 4.3

Main shaft

RENSOERICEST . HROENIS. T

ICAADICHEL VINEL< L), FREICOMTHIRD

1/312/. BE500MT1/4EETHBI LS :

b”\ugbr‘:n ? ‘ *w‘mi%l:. RBDNo I=H1G

L |
100 200 300 400 500 600 |
Bt R AR M R A 22 A & R R DK T BB e

& D

RELBAMBEOME MAERE :

RESOMETOMMBR S00MADMEREF B ORMER

(gal) (GL-m)
70 00 2q 4 ,06 jo 1 _1?

(gal)
14

(GL-m)
00--‘2 20 32 40 S0

amo
(@B

RONo. "
[ 10
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() BEAZEARHEIR T2 T =

PREHIEIR TEER=EH JAEA ZRPEHEIR T 25T
Fr > A H AR BRE IR TR SR (R E 1) - Fir N &kl 7o i
firEIE 33 s - ZEREMEZHREE e EETEE - 7
MRS AT A E &N - P EHEERE T2 B =0 fy 6 (EHED
P9 53Rl © (DF R abE & b O (FLER B 2 > 7 —) 5
Q)$REHMTRREE LT L b =7 ARRRIRiTRFE 2 > 7 —): (3)
BRI o b R O GRERARFE 2 > ¥ —) s (DIRZEHED S ()
SHEVETRED s (6) LISHMTHE - AR S50 " BRI B3 0 |
Z AR T B 35 E - EAR R o b 7T bR a0 B R AR o) A1)
By 1 T HIE AL S EAE FFZE 2 (Engineering Scale Test and Research
Facility, ENTRY) | K¢ " g L 53 05 b 570 55 Jif 5% (Quantitative
Assessment Radionuclide Migration Experimental Facility, QUALITY) |
(A& 33 Z 1R J) e

B2 EIYE ENTRY 5% » a%aliti T2 72 e Ry T E
B ERASE - ENTRY R BEEI IR (8 U i - 3
bEETH H R R E T A= RRST IR 14 2% B [ B 240
aiubt K 2 BB [ BE e AHRA < T E B - A R B B S TR S e
SELTERE » BIE KR LS IR AN & ATEE - S5/812 ]
FLEUE 50 273 X 50 257 X20 Ao K/NZ ftfaail - AR B EEE
IR L 237K F L AF R RN E G < 08 B (S el - thoh
sl AN R 5 2 A ER-/K BN g R B A BRSSPI o 7T
DECOVALAX BHPEEFatE < 28-7K-77 40 Riakhs - H AitERa4E K
s H M EAE R - AR BB I R P E S R IR e N E =
AT 2 RSV EL-/K- R & B el -
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PN ARSI QUALITY 5t st £ 20T 7EDhRE Kbt
TBCH AL REAE AR S I IR T BERA T Ry A BB  (RTB S A AR
SRR T VAR AR SR - H AT R E N IR THYTH E Ry
BIFIRE N RO AR SR AT B R IR e &
& > EAANSE - (EREEE 2 BIVEEEREEREZIE -

(A) | Emergency Control Center (F) | Chemical Processing Facility
Health and Safety . ] X
(8) | Administration Buildin g (G) | Engineering Demonstration Facility Il
(C) | Tokai Reprocessing Plant (H) | Plutonium Fuel Production Facility
0) | Tokai vitrification Facility i g::il':\;enng Scale Test and Research
€ Recycle Equipment Test ) Quantitative Assessment Radionuclide
(€) Facilitylunder construction) ) Migration Experimental Facility

[ 33 HARZPARHER TE B iR = w1

34



() sEH T b

4 5 F BRI R T (KAERD (P s B FR B AL ) 2
IR AR B R T4 2 B S HE B TR BT S B B A
BEEE A R B R « S PSR B B R BT
T » KAERI HO0FZC T i S 5 2B B 2 B o /K S R
e o Ry D IR B M B TR R, S5 SR BETAE - KAERI FAFTHS
BT B — T B 52 FA B T BE 870 (KURT) » #EF79ERL
BRI B B K SO Rl e

KURT % 2006 4 » 1255 1 HHETE iz ThxE w5
B 6 AR BRE 180 AR < R 10%  ZEFE BT 90 AR ~ 3T
B /EAs 2 (BRI 2 (ESUBRYTIE © 2014 EBIMASE 2 HEHE - K
P RFEIEAFE] 225 AR 3% 4 (E3ABRDTE(E 34) - KURT #i—
REEPR b E R B N B B o KA 72 52 Ry HL TR e - — ek
30 R M T - T S R P (R T BB
SE RN » DS R A AT S AR - KURT (8 B
RVE - TEEETL & TE B AE T BB R -

18 KAERI B9 A E4548 T » 5 KURT ALHESHHA(E
35)  ESSIRNE | SetBRbT - EATRIEDEITASCHE Rt T K
(LB S B T 1 - 855 (B LA T4 R /K > S
A - KL EREREAY S DB-01 K DB-02 » DB-01 /3
ETFF » #5500 24K : DB-02 Byl - FEE 1,000 24K (E 36) - i
5 IS M ZE SR - EA TRV I BB KB -

R 2 SRt BRs B e T - KURT G S IR
PR ST - (R 5 B NEB TC R H 25 (granitic gneiss) » b
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r— Nuclear Waste Management
BUILDING A SAFER WORLD Organization of Japan

Developing Spent Fuel Strategies: Regional Workshop
May 29 — June 1, 2017

Sessions at Mita NN Hall, Tokyo, May 29 - 31
Optional Visit to Mizunami URL, June 1

Agenda

Disposal
(Hosted by NUMO and NTI)

May 29

9:00 — 9:20am Welcome & Introductions (NUMO)

9:20 — 9:30am Meeting Objectives (NUMO/NTI)

Underground Research Programs

(Moderator: Andrew Newman, NTI)

9:30 — 9:45am SNF/Waste Management Program and Role of URLSs in

Japan (Hiroyoshi Ueda, NUMO)

9:45 — 10:15am Overview of R&D Activities at the Horonobe

Underground Research Center (Hideaki Osawa, JAEA)



10:15 — 10:45am

10:45 — 11:05am

11:05am — 11:45am

11:45am — 12:25pm

12:25 — 1:30pm

1:30 — 2:10pm

2:10 — 2:50pm

2:50 — 3:20pm

3:20 — 4:00pm

4:00 — 4:40pm

4:40 — 5:20pm

5:20pm

Overview of R&D Activities at the Mizunami
Underground Research Laboratory (Eiji Sasao, JAEA)

Break

HLW Disposal in China: Present Status and Future Plan
(Zhongmao Gu, CIAE)

Overview of the Underground Research Plan in
Korea (Kyong Woo Park, KORAD)

Break

(Moderator: Alina Constantin, NTI)

A Safety Case Report (AKRS-16) for a Conceptual HLW
Repository (Jongtae Jeong, KAERI)

Brief of the Technical Feasibility Assessment Report on

Spent Nuclear Fuel Final Disposal in Taiwan (Yan-Hong
Li, TPC)

Break

Deep Borehole: Disposal Concept and Field Test (Kevin
McMahon, SNL)

Deep Borehole Disposal Study for HLW as an Alternative
Concept in Korea (Jong-Youl Lee, KAERI)

Underground Research Facilities Network for Geological
Disposal (URF Network): Global RD&D Experiences over
50 Years (Haeryong Jung, IAEA)

Adjourn



9:30 — 10:00am

10:00 — 10:30am

10:30 — 11:00am

11:00 — 11:20am

11:20 — 11:50am

11:50am — 1:00pm

1:00 — 2:00pm

May 30

Internationalization of
R&D

(Moderator: Tom Isaacs, NTI)

Overview of the Benefits of Internationalizing URLs
(Hideaki Osawa, JAEA)

Potential Collaboration in Integrated Model
Development for PA with URL Experiments (Hiromitsu
Saegusa, NUMO)

Potential Collaboration Tasks Based on On-Going
Experiments and R&D activities in Horonobe URL
(Keiichiro Wakasugi, JAEA)

Break

URLs as Tools for Training and Communication with the
General Public on Geological Disposal (Eiji Sasao, JAEA)

Group Discussion: Collaborative R&D Activities That
Could be Performed at URLs (Moderator: Gento Kameli,
JAEA)

Break



2:00 — 2:20pm

2:20 — 2:50pm

2:50 — 3:00pm

3:00 — 3:20pm

3:20 — 3:50pm
3:50 — 4:20pm
4:20 — 4:40pm
4:40pm

Siting and Public Trust

(Moderator: Hiroyuki Umeki, NUMO)

Building Public Trust (Tom Isaacs, NTI)

New Siting Approach for Geological Disposal in Japan
(Hiroyoshi Ueda, NUMO)

Group Photo

Break

Current Status of UNF Management and Site Securing in
the ROK (Yongsoo Hwang, KAERI)

A Step-By-Step Approach to Radioactive Waste
Management: Lessons from the ‘Nuclear Corridor’ in
West Texas & Eastern New Mexico (Andrew Newman,
NTI)

Discussion: Key Issues on Siting and Public Trust
(Moderator: Tom Isaacs, NTI)

Adjourn



May 31

Continuity of Knowledge and Generational Change

9:30 — 10:00am

10:00 — 10:30am

10:30 — 10:50am

10:50 — 11:20am

11:20 — 11:40am

11:40am — 12:00pm

(Moderator: Hiroyoshi Ueda, NUMO)

Need for Knowledge Management in Nuclear Fuel Cycle
Backend (Hiroyuki Umeki, NUMO)

Knowledge Transfer — Nationally/Internationally and
Across Generations (Pierre-Henri De La Codre, OECD-
NEA)

Break

Education and Training of the Next Generation of
Nuclear Experts (Alina Constantin, NTI)

Brainstorm: Resolving Conflicting Requirements for the
215t Century Repository — The Roles of URLs and KMSs
(Moderators: Tom Isaacs and Andrew Newman, NTI)

Wrap Up & Next Steps (NUMO/NTTI)



June 1

Optional Visit to the Mizunami Underground Research Laboratory

(Hosted by JAEA-Geological Disposal Research and Development
Department / Tono Geoscience Center)



