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struction-;, Operating licence

\ficence™ & 5%
[ Applicition-for

|.operating ficence.

¥

B 4. SFF P R AR T

Ja - Posiva Solutions #% &
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Posiva Solutions’ Reference Clients

SURAQ | &5 . Nuclear Waste RWIMO Emﬂ
" & Services s
45 Ignalina nuclear power plant O !S«.QBA.D mec

- .
@) Taipower nagra, avora - tVO

\

&Fortum

W 5: 4% 5 TRFD :#@# % 2 254

74 %k Jm : Posiva Solutions #% &

Phases of the site selection process

ITE IDENTIFICAT PRELIMINARY SITE DETAILED SITE UNDERGROUND
il ?QE;T,“CSA 'ON  CHARACTERISATION CHARACTERISATION ROCK
1987-1992 1993-2000 CHARACTERISATION
2004-2012

Posiva

Solutions RN Fohpon it

Bl 6: 5@ B+ YR BB Al 2 PR E RS

7 4% Kk JR : Posiva Solutions #% &
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Interim storage for spent
fuel

P - e § Repository for operational
Spent nuclear fuel brought _ <S8 3 -
from the plant unit cools = . . waste (LILW repository)
down in water pools ~as 2. ™ Repository forlowand
§ intermediate-level radioactive
Waste, in operation since 1992

Final disposal of the i
P decommissioning waste L
’ 4/ of the power plant

Final disposal of spent nuclear fuel

ONKALO® . - 4 Reservation for the g

The construction is ongoing and the v ~ ‘\ radioactive decommissioning =

application for operating license has . j : | Waste of the powerplants

been submitted 30.12.2021

Posiva

Solutions

Bl 7: % iBPr 3 sl d B pF g ek o ~ MONELE B2 B Nkl B

Olkiluoto & & #p %t

78 %k /R : Posiva Solutions #% &

SPENT FUEL
INTERIM
STORAGE

+ Fuel is cooled in an interim storage cooling
pool for several decades before disposal

« The water both stops the radiation emitted
by the spent fuel and cools the fuel further

spent fuel

generated in
Olkiluoto
fits here

tvo R ' T «

78 %k /R : Posiva Solutions #% &
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REPOSITORY FOR LOW AND INTERMEDIATE-LEVEL RADIOACTIVE
WASTE (VLJ): LOW AND INTERMEDIATE-LEVEL WASTE

Technical building * -\

‘ - il)
The VLJ repository was —*J
commissioned in 1992

level waste is the
ion exchange

resin used to treat
process water.

B 9 : Olkiluoto % xr ¥ 3

7L kR : Posiva Solutions #% #&

Only safe final disposal is possible

The principle of final disposal:
Several release barriers back up each other and ensure long-term safety.

Fuel pellet Fuel rod and Canister Copper Bentonite buffer 420 meters of bedrock
fuel assembly insert overpack and tunnel backfill

=<
e

= =5

Posiva

Solutions 20240113 Pohjonen Mika
B 10 : % jF Posiva % & Ik & 3L(EBS)2 7+ & B

74 %k R : Posiva Solutions #% &
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B 11 : Olkiluoto & 77 ® w4 4| 3 ;N B2 % &

Electricity by energy source
and net imports 2024

Consumption 83 TWh

Finnish
production

37,6 %

Nuclear

- \ ! o - = 7,31 0,3 %0it
jid pro A 0,8 % Natrual gas
4 ; ) 1,0 % Others
1,1 % Peat
1,4 % Solar power
1,5 % Coal
11,4% 3,8%
17,1 % Biomass Netimport
Hydropower

Vi

B 12 : 57 2024 & 2. F 4 i hfert

74 % R : Posiva Solutions #% &
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Bl 14 % B0 R A B A

19



20



¥ ‘_‘ Kn?yx;t\;n Polftsaineen Valivarasto (KPA)
= " interim Storage for Spent Fuel

B 18: & 7 kM EF FHREHFAEE S
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Onkalo disposal facility

B 19 : % i Onkalo % 377 3 B

74 %k /R : Posiva Solutions #% &

Posiva

B 20 : % fF Onkalo 41 % B =+ % B

74 %k /R : Posiva Solutions #% &
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Trial Run of Final Disposal in 2024 s, -
Video!

The Trial Run is the final phase of Posiva's preparing for the operation of the
DGR. It will be carried out with the methods, procedures, equipment and
personnel to be used in the operation phase. It includes:

« fuel transports

+ encapsulation

« final disposal

« retrieval of a "damaged” canister
back to the encapsulation plant

It consists of 4 canisters and about 70 m of deposition
tunnel as well as the plug for the tunnel.
There is also an opportunity for WMO's to participate and learn how
the entire disposal process functions. Discuss with Posiva’s experts
and gain insights to benefit own national program.

Posiva

Salutions 20240118 Pohonen Maa

B 21 : % j7 Posiva :FiE# -3

7L kR : Posiva Solutions #% #&

Operation of the

Posiva

B 22 : % jF Onkalo 3% f2) o B

7% &k JR : Posiva Solutions # &
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Bl 26 : ik 7t 464 (DHBM)

TR kR Cohttps://www.posiva.fi/en/index.html
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Bl 27 : Posiva >+ 2023 # 5 = {|* DHBM #Fit 8 = = Il

o kR
https://www.neimagazine.com/news/drilling-of-first-test-dep

osition-holes-completed-at-onkalo-used-fuel-storage-106226
37/?cf-view

Planned repository 5500tU

Rock
weakness ]
zone

Deposition

Posiva

B 28 : Onkalo A % 3% Bl 7337 &~ % [

T4 &k R : Posiva Solutions # &
26


https://www.neimagazine.com/news/drilling-of-first-test-deposition-holes-completed-at-onkalo-used-fuel-storage-10622637/?cf-view
https://www.neimagazine.com/news/drilling-of-first-test-deposition-holes-completed-at-onkalo-used-fuel-storage-10622637/?cf-view
https://www.neimagazine.com/news/drilling-of-first-test-deposition-holes-completed-at-onkalo-used-fuel-storage-10622637/?cf-view

FBd Grimsel» TRH%ENEL

3 s Grimsel ¥+ T 9 2% % (Grimsel Test Site » GTS) = 33 L &
7 = 0.3 3 (Bernese Oberland)f® f 4 #7.007% % 3 > /3305 1,730
m> kx> 1984 £ > Rk 4 R ipirid 2 1Ry 0 B8
LV BB RA P AREAT O AR BNLT AR TR
F (4@ 29) -

GTS & T 9 % % FHK
EW N PR FREE  FRFEBIFEAH400m 2 450 m (d-F
30)-GTS ¥ TRHFFEL 4 ° AZFA0 & > d 51 B 725
P rel = @ (Nagra) f 7 B Zehde s 2 HRIGE 2 s 3 4 2 e
EFATEREY S A RF TR IS R E s P EERN - 8
fres w3 ol g ~ F A k4 -4 B 208 2 I8 & sk (coupled

25 v

Thermal-Hydrological- Mechanical-Chemical, T-H-M-C) ~ & [4.7% 7% i7 &

WERENG LT od Pk d g e S

X AR E% 2 M =% (Performance Assessment) » B w22 H 4 0%
FRFE FER - E S BR 2R CBL SRR T IIT
PO BHE-PAZTLR2BRETO £ 22 BRHEEDSE TR AP
B H e 5 (Yo 31) o

LR RIS R &R 2 7 Nagra 4 %

A R RIS AR P reE o @ Nagra (Ntionale Genossenschaft
fir die Lagerung radioaktiver Abfélle) § + i& {7 & % ¥ ¥ > Nagra
Gd mAEE 4 TP T T F Fﬁ“ 1972 # & fr & = o p a Nagra
93 A0 R 1 B - LR R 4 AR R
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BAERSZ 2T R IARHMAR ¥ - LRE 7 T A
ARGEE ~ R EREMAERAR o
Nagra .38 =333 4 = & (Baden) > ¥ #5 & & 7 b #1323
TRk~ BAE_GTS = T 7 % % - Mont Terri & ™ ¢ % % - Mont
Terriy TH % FAF AL E A3 o p 1006 E424 ~ HiE SRR Y
27T 300 2% > HAREIEITAS E o
Nagra - $2z 5444 g 3 4 B AEHDT BIFE T T e
B K e BV 2 (Sectoral Plan for Deep Geological Repositories) (4
B 32)> #2008 & 4 * d zp 1 =R ks 3 (Swiss Federal Office
of Energy, SFOE)+% /& » & 4 :
(1) % 1réfe @ B iHn 3% (2008 & 1 2011 #)
Nagra »* 2008 & # 1) 6 B ¥ 1% 5 Sx bt B 0 7 B BB 3
ht > & W] 5 Zurich Nordost, Jura Ost, Stdranden, Nordlich
Lagern ~ JuraSudfuss 2 Wellenberg» iz 6 B 3#-4- > H ¢ > Zirich
Nordost ~ Nordlich Lagern ~ Jura Ost &= B i% & ¥ 1§ * 3 3 2%
Fe® Hozh 2t Nagra >t 2011 # B G444t 6 BIEAS R (7
HAh -
(2) % 2 PEE t sk iEEHH (2011 £ 1 2018 #)
Nagra & #ic& 4~ 3 % 15 » »> 2015 # 4% %_ Zurich Nordost
2 Jura OSt ¥ A % (5% B 32 M3cHp o ML B4 3 & >
# & ¥ (Swiss Federal Nuclear Safety Inspectorate » ENSI)**
2016 & 12 * zu 5 Nordlich Lagern & #4 F AE hinfzd >
W EEREY R
B) % 3K - HnPpTHEALYY BTR
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Nagra »+ 2018 # 11 ? fE/8:& » % 3 P a3 T80 mn
AAEITE 2019 # 17 &7 3 BREATHIFELSHHE > &0
HFERKHTOOMZ 1,000m> * 3 g M aip R v B
TR e RANMET A BEE ok B REFREER

Nagra s % #% =_Nordlich Lagern Fe pF (% 5 % 22 M3 iy
Fu o A& RFleHFEEF 100 m I 120 m & & < Opalinus
Clay> ® 4 & 42 % |+ g Zurich Nordost; 5 4. Nagra ¢ * 2024
# 11 7 $ix 0 @ % ¥+ ¥ (General Licence Application)- %

*td ENSI2i7% %

Zpert L Nagra p o= ] - i % 25 ¥ ¥ ool 48 12 (2029
E)o o FULER G i B E(030 £) 0 BpF g R AR AT & R
2% 23(2031 &) FE I i B FEET 2 2035 # 3 2040 & B hpad
B Rk Foe

FH GTISH TRHREHEFAFR

AEpgLendd 3L Nagra § # R & iv % 747 Emiliano
Stopelli 12 2 pres i F gz » 3 6 7 10 p F = 3b 5 B dig
(Guttannen) - i i® & 3¢ o (4-@] 33) o EATLIN(E o BT E
Nagra 1 jmw0 A GTS » T F %% » 5@ AE" 2 A 55 FF £F

jIeuRr
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BOER TP R AR B SR A R RRLEL HEL B
AEFED R B EEE LT (4oB] 50) -
SEERS RNV ER YRR ST E RS L

2oBTWEIRERUDFERE - o AP AT R0
EEONRREL DG A Ao R INE RAWEL RO
EEA DS ER AR ARZRIIP SRS T AAE P
%o FFHE RS ERS o MaCoTe 2 3§ BRI;E L2 24
Tk MR E A -

CFM(Colloid Formation and Migration):& & 51 & 453430 3 &9 g
B AR orA 2 o8 (colloids)z 25 = ~ A2 2 B A o
Frul LR PARS TE RERREEREREIFFT Y
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CIM(Carbon-14 and lodine-129 Migration in Cement):#s% 31 & 5
ﬁ%%%?@ﬁ%ﬁﬂ’ﬁ%ﬁﬁﬁymﬁlmlm«ﬁé¢ﬁgﬁ
ALY B 7 5 o BRI BB Ll WP RE P ke T k2
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Bl 29: GTS ¥ T 5% 3 3L ¢ @ 4 #100% p o

4% kR ¢ https://www.grimsel.com/

Location : Grimsel Pass (Ci
Elevation : 1720 m as!
Overburden : 450 m
Constructed . 1983

n

B 30:GTSH TH%FHRGHFFZ LA FEHRT-Y
4% kR ¢ https://www.grimsel.com/
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GTS partner organisations :

ANDRA (France) GRIEP! (Japan) BASE (Germany) BMWi KIT (Germany) BGE (Germany) BGR (Germany)

ENRESA (Spain) ETHZ {Switzerland) HYRL (Finland) JAEA (Japan) KAERI (Kores) KIGAM (Korea)

KORAD (Korea) NAGRA (Switzerland) NUMO (Japan) NWMO (Canada) ©Obayashi (Japan) POSIVA (Finland)
RWM {United Kingdom) SURAD (Czech Republic) SKE (Sweden) USDOE (USA)

B = ) e b == + © I+ 2R

Bl 31: 42 GTSAPM %112 B W Fu 22 B ¥ =

TR kR ¢ https://www.grimsel.com/

All of Siting
Switzerland 6 regions 3 regions decision

Stage 1
2008 2011 2018 2030

® Stage 2 ® Stage 3

B 32: 33+ Nagra:iF a3 842

7Lk JR : https://nagra.ch/en/why-nagra/
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| Geologie der Schweiz

Grimsel-Gebiet e s muw

B 36: 45 GTSH T a4 %3+ THA
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Oberrhein-
graben  Basel
(ORG) =

NNW Schwarzwald Jura i F i Stdalpen SSE
Rhein

Bl 41: 51 x T
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Bl 42 Ly BAH

B 431 B R inE BRI R
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Bl 44 > % RB kST

t— EMPLACEMENT MODEL FOR SPENT FUEL ASSEMBLIES

Switzerland's deep geological repository

o000 0000
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Bl 46 : 381 Nagra B 2 2 "B 1 v 8

PARTNERS |

B 47 : HotBENT =&
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AECHER S R
Sector 1
- "
Bentonite: Bentonite: Bentonite: Bentonite:
. :mn; m Wyoming type Wyoming type Bev
I"’:l;’:: ' Heater Heater Heater
Tlmmun: Tmr;sv::'lurt Tmr;sr.:un: Tm?:sr.cnw.:
Duration: Duration: Duration: Duration:
15-20 years 15-20 years S yoars S years
W 48 HOtBENT ehf 3 48 & 2 v Z H 4 7 & H
[@] Activitiy 2015-2018 2019 2020 2021 2022-2025 2026 2027-2040 2041

HotBENT

HotBENT Project Discussion
HotBENT Design and Experiment Plan

Gallery Preparation

Experiment Construction

Phase 1 (5 yrs heating, all heaters)
Di {eater 3 & 4
Phase 2 (5+15 yrs heating, Heater 1 & 2)
Dismantling Heater 1 & 2

B 49 : HOtBENT e 7 ¢

future experiment running and dismantling
times to be decided by the partners

o+

MACOTE

| MatERIALS
CORROSION

® 50 : MACOTE

P
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EM cottoros

COLLOID
FORMATION &
MIGRATION
== COLLOID LADD!

o180 nagra

B 51: CFM @&

-

Surface packers control
outflow from shear zone
T

™

Colloid Formation and Migration - Experimental Layout

e g omal com

Colioids - Radionuclides .’ (Net to sae)

\

"

Bl 52: CFMi#s e & 7 & B
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B 54 : CIM #5% # P
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[ Kolloid- und Radionuklid

Radionuklidtransport: Weichen Einfluss haben Kolloide?

tardat

B 56 : CRR#%& % %
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