AND RA

La maitrise des déchets radioactifs

ANDRA'’S DISPOSAL FACILITIES
FEEDBACK OF 40-YEAR OPERATIONS IN FRANCE

AHIPA: ONbIT 3KCMJTYATALMUN 3AXOPOHEHUA BO ®PAHLIUN

Jelena Bolia
ANDRA - France
National Radioactive Waste Management Agency
ATOMECO 2013, MOSCOW

© Andra AGENCE NATIONALE POUR LA GESTION DES DECHETS RADIOACTIFS



Introduction BcTtynneHue

« CENTRE DE LA MANCHE (LILW) NMO3 Jla MaHw gna CHAO
Development of an original surface disposal concept
Pa3paboTka opurmHanbHON KOHLUEeNUMn 3aXopoHeHUs

« CENTRE DE L’AUBE (IL-SLW) T103 06 ana CHAO KX
Implementation and improvement of the initial concept
Maximizing the advantage from its flexibility
YcoBeplweHCTBOBaHME U3Ha4YasribHOMU KOHUenuuun

« CIRES (VLLW) NO3 gna OHAO
Safe and cost effective disposal route
Be3onacHocTb N 3¢phpeKTUBHOCTbL 3aXOPOHEHUA

« CIGEO (HLW, IL-LLW) NMO3 gna BAO n CHAO X
Reversible geological repository based on 25 years of research
O6paTmoe 3axopoHeHUe B reosiorm4eckux cpopmaymax

CONCLUSION 3aknruyeHue
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Andra at a glance / KpaTtko 06 areHcTBe AHApa

Andra is created in 1991 on the basis of a French decree fixing the rules for the
radwaste management
AreHTCTBO OCHOBaHO B 1991 r. cornacHo aekpety o6 o6paiieHumn ¢ PAO

Andra is a public Agency acting under the supervision of the French ministers
of Energy, Environment and Research

AreHTCTBO HaxoAuTCA NoA NPSAMbIM KOHTPOSIEM TPEX MUHUCTPOB — IHEPreTUKMU,
OKpyXarLeun cpeabl U Hay4YHbIX UCCrieaoBaHUN

620 employees with more than 400 engineers and scientists
620 coTpyaHUKOB, B T.4. 6ornee 400 MHXXeHEepOB U YYeHbIX

3(+1) sites in France for operating radwaste disposal facilities
3 (+1) nyHKTa OKOH4YaTtenbHoro saxopoHeHusa PAO (NMO3) Bo ®paHuum

> 170 MEUR annual turnover (2012)
rogoson obopot 170 mnH eBpo (2012 r.)
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The French Waste classification

Knaccundukauma PAO Bo ®paHumn
KopoTtkoxusywme otxoasbl < 31 roa

Short-lived waste Long-lived waste

Period < 31 years Period > 31 years

HDonroxuBywiue orxoabl > 31 rog

Waste from dismantling operations (cstra in France since 2003)
Otxoabl BbiBoga ASC u3 akcnnyatauuu — ¢ 2003 r. B N103 OHAO

OHAO
Very low level

Graphite, radium-bearing

Low level waste
(Studies stage in France)
HAO ‘_ Waste m ain|y from d ay- pacdmnToBbLIE U pan,uocon,epmauye

e OTXOA bl =3Tan. MCccrieAOBaAHUN.

to-day operation of NPPs
CAO (CSFMA in France since 1992) OTxoakl OT NepepaboTku ypaHOBOTO
Intermediate Tonnuea — reonornyeckun NO3,

akcnnyaTtauusi ¢ 2025r.
level OTxoabl akcnnyataumn A3C —c BbiCOKOAKTUBHbIE OCTEKNOBaHHbIe
1992r. B 103 HAO oTxoAbl Nocne KOHAULMOHUPOBaHUSA
N oxnaxneHus

Waste from UF reprocessing plants
ng h |eve| (Geological disposal facility in France to be commissioned in 2025)

BAO HL vitrified waste : after reprocessing & cooling,
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( _— Radioactive Waste Inventory - peectp PAO
ANDRA

NMocneaHee usgaHuve BbinyweHo B 2012 r.

Radioactive Waste  (Enrésumé
National Inventory &
Last Edition published in July 2012 =

& =

. .

IZ

Waste volume (m?3)

Waste at end-

Forecast end-

Forecast end-

O6BLem 2010 2020 2030
HLW - BAO 2,700 4,000 5,400
ILW-LL CAO -AX 41,000 45,000 49,000
LLW-LL HAO -AX 87,000 89,000 133,000
LILW-SL HCAO —-KXX 830,000 1,000,000 1,200,000
VLLW -OHAO 360,000 750,000 1,300,000
Total - Bcero ~1,320,000 ~1,900,000 ~2,700,000
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CENTRE DE LA MANCHH

ROYAUME Y1 HELGIQUE
w T, EEe
v’ Sealed disposal facility for low s ol - |
and intermediate level waste pos  FRANCE e
T, st |
v Development of a surface | R LN
disposal concept e Al

v' 3aKpbITbIM NPUNOBEPXHOCTHbLIN .
ESTAGNE i AR Asgesto
NMNO3 ana CHAO s ] /]
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CENTRE DE LA MANCHE
General view (1979)
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CENTRE DE LA MANCHE

Improvement of disposal design

Initial principle (1969)
Intermediate level waste to be
disposed in concrete cells or
waste to be conditioned in
concrete blocks or cemented
drums and disposed of on the
ground

Disposal platform and cells to be grouted

(1985)

Y -

Disposal trench
(1969)

oy

RS s

Disposal ﬁlafform
(1971)

M3HayanbHasa KoHuenuus
1969 r.
3axopoHeHune

g ¥ 1= KoHAuUMoHupoBaHHbIX PAO The site (
Cells to be grouted B TPaHLenAX unu
(1969) HEeKOHAULMOHUPOBAHHbIX
PAO B 6eTOHHbIX OTCeKax
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CENTRE DE LA MANCHE

Entering the institutional control period (January 2003)

Disposed volume (1969-1994) : 527,000 m Radlologlcal sivd chamieal

monitoring
Discharges
Underground water
Surface water

Capping system monitoring
Water-tightness performances
Rainfall water distribution

vaults

'IMC?S:)Zr;TJeh??::E::L?re ments 21,000 m’ in 1991
309 m?in 2008

Water collected
under the disposal

Information/Communication
A public report issued every year
Local Information Commission

Consolidation of slope

Impact of the
facility
Bo3pencreue Ha
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CENTRE DE L’AUBE

ROY AUME UNE

BELGIQUE
.

LUNEMBOCRG

v' Operational disposal facility for low and |

— - M\uﬂﬂli\l
intermediate level short lived waste i il
v Implementation of the concept 50 -2
v' Maximizing the advantage of its flexibility o et nmt B
v kcnnyatupyembin NO3 gana CHAO KX | m, —-
v" TMOKOCTb yCOBEpPLUEHCTBOBAaHHOMN KOHLENLUK e ke S o T
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The 3-barrier containment system

Containment
during the operational period
and the 300-year institutional
= control period

-
-

FINAL CAP

-
--
-
-
- - -
—- -
- - -

- - -
— -
-

== sEisEiEEEEEE s 2-DISPOSAL
. 1-WASTE SYSTEM

PACKAGE | 3AXOPOHEHUE

YMAKOBKA

s i isisisisisistisis— IS IS IS IS IS IS IS~
— e b e e e e e e b

Water taple WATER COLLECTING SYSTEM
Outlet PERMEABLE LAYER

IMPERMEABLE LAYER (CLAY)

DEEP GEOLOGICAL LAYERS

3- SITE
Neonorusa
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CENTRE DE L'AUBE

The implementation of the concept

Disposal area

Source .
o gty Draining

Impact of the facility Outlet WG ayer
Bo3sagencteue Ha OC

Water table Site selection
0,003 pSvly

BbiGop nnowaaku

Protection
against
rainwater

Disposal design
On3anH
3aXOpPOHEeHMUS

Construction
above the
water table

An underground
separative water
collection system
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CENTRE DE L'AUBE

An operational period that is forecast till 2040-2050

Based on the lessons learnt from CSM: Ypoku naenedyeHHble u3 nepsoro MNO3
« multi-barrier concept = safety MHorobapbepHas cuctema

« modular design = flexibility, adaptability to waste forms (large size waste) and production

« continuous optimization = safety, operation, cost lNocTtossHHOe ycoBepLUeHCTBOBaHUe

technology and know-how transfer =» eg El Cabril, Lithuania, Korea, etc
TpaHcdep TeXHONOrun AnAa aHarorMyYHbIX COOPYXeHUNn
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CENTRE DE MORVILLIERS

ROYAUME UNE BELGIQUE
.

LUXEMBOURG

v' Operational disposal facility for very low o aah

level waste mainly from decommissioning s o Wh T8
Nanter FRANCE o

. . . L SUISSE |

v' Continuous improvement and adaptation ipah |

: L:mmm'-vm'm |

v' Cost efficient disposal in conformance to o it
French regulation | T g

~ ESTAGNE 1 GRS, / ‘N}dﬂ
v’ dkcnnyatupyembin MO3 ans OHAO s
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CENTRE DE MORVILLIERS

A design that complies with hazardous waste regulation

Disposal cells emplaced in clay
Protection by a membrane
Clay capping system

+ protection against rainwater by a mobile shelter

J
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CENTRE DE MORVILLIERS - Large Size waste

Steam generators disposal: 2 already disposed, 2 on the way
KpynHorabapuTtHble oTXxoAbl: naporeHepaTtopbl

MAMMOET
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CENTRE DE MORVILLIERS — LIFE STAGES
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Disposal Facility for HLW and IL-LLW((CIGEO)

N\
ROYAUME UNE A, neLchouE
- |_...._- = L ?‘:mm; ‘
v Planned reversible geological repository v e w—
« Ottt ‘
an FRANCE  peunces |
based on 25 years of research "”m = “‘L\
L:mm-_g-_vm ot |
v’ MpoekT o6patumoro NMO3 ana BAn CAO XK | i |
| Togkosd o o taryedie
’ el ANDORR, Abjgste
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General legal framework

2006 Planning Act OpraHunsauyuoHHo-nrnaHoBbIN AKT 2006 .

o~

Decision in principle: geological disposal in a formation already investigated
from an underground laboratory

License application for the construction of the geological disposal to be
reviewed in 2015

- Commissioning of the geological repository in 2025, subject to the license

= Andra shall be responsible ... to make available to the public relevant
information concerning the management of radioactive waste and to
participate in the dissemination of scientific and technological culture in that
field

Applicable rules (art.12)
« The application shall be preceded by a Public debate
* Reversibility must be guaranteed during not less than 100 years
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A variety of radioactive waste forms — pazHoobpasue coopm PAO

BAO

HLW: 10,000 m3
59 peakTtopoB BO ®paHuuu

>

MepepaboTka AT

59 French Nuclear Processing of

Units UF

"im

Rir
¥
e

PAO ot HUWOKP n CA-IKO o
NPOMbILUNIEHHOCTH ,

ucropuyeckue PAO IL-LLW: 70,000 m3

Technology waste,
research activities and
legacy waste

A variety of waste
types

Pa3HooGOpa3ue
c¢pusunyecknx cpopm PAO
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URL: Research, Construction and Operation of the Underground

Laboratory in Meuse/Haute-Marne (Bure)

Underground

NOA3EMHAA UCCIIEOOBATEJIbCKAA NABOPATOPUA
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URL: Experiments in the Underground Laboratory
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ANDRA CIGEQ: Deep Geological Repository Project NPOEKT O3

10t gt By A ey codfon IV

Zove de stockage B

Unite d'exploitatio

\" ™ Zane de siockage C
CIM.0EE5,04.0593.C IMLOSES.04.0460.0 CIMISES 402700
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Geological Disposal: A Project with a High Added
Technological Value
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ANDRA

Lo muiliise des déchels rodiooctils

CONCLUSION
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CONCLUSION: CONSTANT DEVELOPMENT AND

IMPROVEMENT FOR DISPOSAL FACILITIES

40 years of operation 40-neTHunn onbIT B 3KkcnnyaTtauum MNO3

R
1
R
1
R
1
R
1
R
1

R
1

From prototype to industrial process

Adjusting operational tools to waste generators needs
Long-term issues as a daily concern

Building the experience of the closure of a facility
Obtaining and maintaining confidence of the public
Feedback for existing and planned facilities

Increasing local involvement in the decisions taken on waste
management BoBneyeHne permoHanbLHOro ypoBHsl B npoLecc

R
1

R
1

Dialogue with waste generators to identify relevant management routes
Public Acceptance and Awareness

The need of international cooperation BaxxHOCTb MeXayHapogHOro
cCOoTpyAHUYeCTBa
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