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ESDRED
=

Engineering Studies and Demonstrations
of Repository Designs

DEFINITION
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• Start date: February 2004

• Project duration: 5 years

• Total budget: € 18.7 millions of which € 7.3 millions 
provided by the 6th Euratom Framework Programme for 
Nuclear Research and Training (2002-2006) of the
European Union

• 13 participants

KEY NUMBERS & DATA
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13 Organisations – 9 Countries

Svensk Kärnbränslehantering ABSwedenSKB

Posiva OyFinlandPOSIVA

Organisme National des Déchets Radioactifs et des Matières Fissiles
Enrichies/Nationale Instelling Voor Radioactief Afvalen Verrijkte
Splijtstoffen

BelgiumONDRAF-NIRAS

United Kingdom Nirex LimitedUnited KingdomNIREX

National Genossenschaft für die Lagerung radioaktiver AbfälleSwitzerlandNAGRA

Empresa Nacional de residuos radioactivos S.A.SpainENRESA

Agence Nationale pour la Gestion des déchets RadioactifsFranceANDRA

Participant Full NameCountryParticipant
Short Name

7 Radioactive Waste Management Agencies

THE PARTICIPANTS 1/2
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13 Organisations – 9 Countries

Gesellschaft für Anlagen-und Reaktorsicherheit mbhGermanyGRS

Nuclear Research & Consultancy Group v.o.f.The NetherlandsNRG

European Underground Research infrastructure for Disposal of 
Nuclear Waste in a Clay EnvironmentBelgiumESV-EURIDICE-GIE

DBE Technology GmbHGermanyDBE TEC

Consejo Superior de Investigaciones CientificasSpainCSIC

Asociacion para la Investigacion y el Desarrollo Industrial de los
Recursos NaturalesSpainAITEMIN

Participant Full NameCountryParticipant
Short Name

6 Technological R&D Organisations

THE PARTICIPANTS 2/2
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• To design, fabricate &  test technological demonstrators

• To promote a common European vision in terms of
radioactive waste disposal technology applicable to 
various concepts

• To disseminate the knowledge acquired via technical
papers, presentations, training courses, workshops, etc…

Focus is on technology

THE OBJECTIVES OF THE PROJECT
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• #1 Buffer Construction Technology
• #2 Waste Canister Transfer And Emplacement Technology
• #3 Heavy Load Emplacement Technology
• #4 Temporary (low pH) Sealing

4 Technical
Modules

3 Functional
Modules

• #5 Training and Communication
• #6 Integration
• #7 Management

7 Modules

THE CONTENT
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OF 
MAJOR RESULTS TO DATE

SOME HIGHLIGTH
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Major Results to Date

NAGRA: Completed computer modeling of buffer (ITASCA)

O/N:         Completed pneumatic projection tests of dry granular 
materials 

GRS:        Completed lab work & starting gas sealing experiment 
at Mt Terri 

Andra:    Bentonite ring mould design complete; body of mould 
poured at Ferry Capitain last week; 65 000 ton press at 
Issoire in France secured for pressing the rings

MODULE #1 : Buffer Construction Technology 1/5
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Granular
Bentonite

Prefabricated
bentonite blocks

Case 1 : Prefabricated
buffer without annular
backfilling

Case 2 : Prefabricated
buffer with granular
annular backfilling

Case 3 : Prefabricated
buffer cradle with full 
section granular backfilling

3 Conceptual Designs and 3 Demonstrators

MODULE #1 : Buffer Construction Technology 2/5
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Andra’s Mould for 
Bentonite Rings –

Manufactured 
November 2005

MODULE #1 : Buffer Construction Technology 3/5
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Integration with Module 3 Showing Andra’s Air 
Cushion Demonstrator for Emplacing Sets of 4 
Bentonite Rings into a Disposal Cell

MODULE #1 : Buffer Construction Technology 4/5
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O/N Gap Filling 
Test Mock  Up

MODULE #1 : Buffer Construction Technology 5/5
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Major Results to Date

Andra:         Prototype pushing robot fabricated and tested

DBE TEC: Basic design of vertical emplacement equipment 
completed

NRG: Review of national approaches to retrievability 
completed

MODULE #2:Waste Canister Transfer & Emplacement 1/5
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DBE TEC’s Vertical Concept for Spent Fuel 
& Vitrified Waste

MODULE #2:Waste Canister Transfer & Emplacement 2/5
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DBE TEC’s Vertical 
Borehole 

Emplacement Device

MODULE #2: Waste Canister Transfer & Emplacement 3/5
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Andra’s Horizontal Concept 
for Vitrified Waste Using 

Pushing Robots

MODULE #2:Waste Canister Transfer & Emplacement 4/5
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Andra’s 
Pushing Robot 
Test Bench 
Operational 
October 2005

Video

MODULE #2: Waste Canister Transfer & Emplacement 5/5
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Major Results to Date

Andra: 
•1/3 scale prototype air cushion transporter built & demonstrated
•Full scale air cushion transporter for 43 ton  spent fuel canister is into   
procurement & fabrication; assembly in Q1-2006 & testing Q2-2006

• Full scale air cushion transporter for 17 ton bentonite ring packages is into 
procurement & fabrication; assembly in Q2-2006 & testing Q3-2006

SKB: 
•Full scale water cushion demonstrator for KBS-3H 45 ton canister is being 
fabricated now and will be assembled in Q1-2006; testing in Q2 & Q3 2006

MODULE #3: Heavy Load Emplacement Technology 1/5
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Andra’s Air Cushion Concepts for Emplacement 
of Bentonite Rings & SF Canisters

Video

MODULE #3: Heavy Load Emplacement Technology 2/5
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Andra’s Air Cushion Prototype Demonstration
at Bertin Technologies

Video

MODULE #3: Heavy Load Emplacement Technology 3/5
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SKB’s ESDRED Demonstration Room at Äspö

MODULE #3: Heavy Load Emplacement Technology 4/5

Video
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Some Pieces of SKB’s Water 
Cushion Demonstrator 

MODULE #3: Heavy Load Emplacement Technology 5/5
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Major Results to Date
•Methodology for rapid determination of pH tested & selected
•Characterization & formulation of suitable low pH cements completed
•1m long sealing plug constructed Äspö Q4 2005
• Plug to be loaded to failure Q1 2006

Test Plug 
Construction 

Layout

MODULE #4: Temporary Sealing Technology
(low pH cement &shotcrete) 1/2
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Shotcrete Test Panels             
León Spain, July 2005

Test plug, Äspö Sweden    
November 2005

MODULE #4: Temporary Sealing Technology
(low pH cement & shotcrete) 2/2
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MODULE 5: Training & Communication

Major Results to Date
Fully functional Web site in place
First University level Training Course prepared and will probably 

be given in a New Member State next year. 
Held a Workshop on low pH Cement in Madrid June 2005; and 
will probably hold a second workshop on same theme at Andra in 
2007 
In final stages of planning a Workshop on the challenges of 
Engineered Barrier Design & Construction at the Czech Technical 
University in Prague in 2006
Have developed a detailed outline of a first “Secondment” 
opportunity and are looking for candidates
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MODULE 6: Integration

“Integration is a Major EC Buzz Word today – What does it mean?”
Different things to different people
Improved communication and sharing of info between the partners
Trying to establish geometrical & other links between the Modules
Developing a common approach to prequalification of bidders, 

to the terms of our tender documents and to the evaluation process
Learning about other concepts and keeping an open mind about the merits
Working together (eg Training Course)

NOTE: No definition in Annex 2 of standard EC Contract



Club of Agencies Meeting, Paris France, November 22, 2005

28

MODULE 6: Integration

“Integration does NOT mean?”
Developing a single concept to be used by all European 
(participating) waste agencies
Trying to prove that one concept is better than another
Designing a common European repository to be built 
somewhere??
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WE STRIVE FOR
LONG TERM RESULTS 
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• Full scale demonstration of certain disposal technologies for the first time 
• Improved cooperation between national waste mgmt agencies & more

public awareness of this cooperation
• More communication between the national waste management        

agencies, the public at large and the other non-scientific stakeholders ie
CONFIDENCE BUILDING

• Exchanges and training of personnel from New Member States
• Where it makes sense some commonality of waste disposal designs 

between countries &  improved understanding of the differences between 
national designs

• European & International awareness of ESDRED’s technological 
progress via an important international event possibly in conjunction with 
the next EURADWASTE CONFERENCE in 2008.

Targeted Long Term Positive Outcomes of the ESDRED Project


