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Abstract 

At the initial Coordinated Research Project (CRP) planning meeting held in August 2011, international 
experts in spent fuel performance confirmed the value of further coordination and development of 
international efforts to demonstrate the performance of spent fuel and related storage system components 
as durations extend. Furthermore, in recognition that the Extended Storage Collaboration Program (ESCP) 
managed by the Electric Power Research Institute (EPRI) in the USA, from now on ESCP, provided a 
broad context for the research and development work to be performed in the frame of this CRP, it was 
agreed that its objectives should target specific ESCP needs in order to make a relevant contribution. 
Accordingly, the experts examined on-going gap analyses – gaps between anticipated technical needs and 
existing technical data – for identify the specific research objectives. Additionally, during the planning 
meeting it was pointed out the need to coordinate and cooperate with the OECD/NEA counterparts 
involved in the organization of the International Workshop planned in autumn 2013 and with the on-going 
third phase of the CRP on Spent Fuel Performance Assessment and Research (SPAR-III). 

Given the importance to assess the performance of spent fuel and related important storage system 
components in order to confirm the viability of very long term storage for supporting the need to extend or 
renew licenses for storage facilities the CRP was approved by the IAEA in November 2011. While a full 
range of spent fuel types and storage conditions are deployed around the world, this CRP is focused on 
existing systems and, more specifically, water reactor fuel in dry storage with the overall research objective 
to support the technical basis for water reactor spent fuel management as dry storage durations extend. 

In March 2012 the group of international experts who participated at the initial CRP planning meeting in 
August 2011 evaluated and recommended for approval 9 research agreements and 5 research contract 
proposals and correlated them with the 10 specific research objectives of the CRP: Mechanisms of Stress 
Corrosion Cracking (SCC), Monitoring of SCC, Detection Techniques, Rod behaviour (vibration), Rod 
behaviour (hot cell), Concrete casks, Bolted lids, Metal gaskets, Neutron shielding and System 
Demonstration. 

The paper presents an overview of the signed research agreements and contracts and how they address the 
specific research objectives of the CRP as well as the contribution of the participants to the first Research 
Coordination Meeting (RCM) held in Villa General Belgrano, Córdoba Province, Argentina on 15-19 April 
2013. 
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1. Proposal for a new CRP (PUI funded)  
 
The process to launch the CRP on Demonstrating Performance of Spent Fuel and Related Storage System 
Components during Very Long Term Storage, referred as “beyond the Long Term” since the publication of 
the IAEA Specific Safety Guide No. SSG-15 [1] and from now “CRP on Demo”, started in July 2010 with 
the submission of a proposal to apply for extra-budgetary funds (EB) provided by the Peaceful Uses 
Initiative (PUI) of the U.S. Department of State. The U.S. Government allocated for the PUI a total amount 
of 50 million US Dollar for the period 2011-2015. 

In November 2010 the proposal for the CRP on Demo was accepted by the U.S. Government who granted 
the project with a total amount of 500 thousand US Dollar to be spent at an average rate of 100 thousand 
US Dollar within 5 consecutive years (2011-2015). 

The funds were available in February 2001 and the administrative procedure to award a Special Service 
Agreement contract to Mr William Danker was initiated. Mr Danker who is a former IAEA staff member 
was appointed by his experience on the implementation of the second phase of the CRP on Spent Fuel 
Performance Assessment and Research (SPAR-II). 

The initial planning of this programmatic activity as well as the selection of international experts to assist 
in the preparation of the proposal of the CRP on Demo were carried out during the second quarter 2011. 
The following international experts were appointed to be invited to participate in the first Consultant´s 
Meeting (1st CS): Mr Holger Völzke (Germany), Mr Koji Shirai (Japan), Mr José Conde (Spain), Mr David 
Hambley (UK), Mr John Kessler (USA) and Mr Robert Einziger (USA) planned to be held in August 2011. 

2. Proposal for the CRP on Demo 

At the 1st CS on the CRP on Demo held on 9-12 August 2011 the above mentioned international experts 
recognized that the Extended Storage Collaboration Program (ESCP) provided a broad context for the 
activities of research and development to be performed in the framework of the proposed CRP on Demo. 

It was agreed by the international experts that the objectives of the CRP should target the specific ESCP 
need with the overall research objective of supporting the technical basis for water reactor spent fuel (SF) 
dry storage as duration extends. The overall objective of the CRP on Demo was formulated as shown 
below [2]: 

“ The overall objective of this CRP is to support and share improvement in the nuclear power community’s 
technical basis for LWR spent fuel management licences as dry storage durations extend. This will involve 
developing 

– a network of experts working on current research projects to demonstrate the long term 
performance of spent fuel; 

– experimental data on the very long-term performance of spent fuel and related important 
storage system components; 

– computational and experimental methods to adequately demonstrate very long-term 
performance; 

– capability to assess the impact of high burn-up fuel on very long-term storage. 
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This work will contribute to technical basis documentation for demonstrating the performance of spent fuel 
and related important storage system components over long durations (CRP results are also expected to 
facilitate subsequent transport and disposal), and thereby facilitate the transfer of this knowledge to others 
including to newcomer countries. ” 

By reviewing available gap analysis studies, the following ten specific research objectives were identified 
by the international experts: 

1. Stress Corrosion Cracking (SSC) Mechanisms: Evaluate mechanisms for SCC as a way of 
breaching spent fuel canisters in a marine environment 

2. SCC Monitoring: Evaluate monitoring for SCC as a mechanism for breaching spent fuel canisters 
in a marine environment (in order to evaluate the confinement capability of welded stainless steel 
canisters and to protect the integrity of the contents) 

3. Detection Techniques: Evaluate degradation of the spent fuel and the confinement capability of 
the spent fuel canister or container (avoiding penetrations that could compromise integrity) 

4. Rod Behaviour (Vibration): Determine the effect of drying and storage on spent fuel cladding 
behaviour during subsequent normal transport (particularly effects that might impact the ability to 
handle fuel after that transport) 

5. Rod Behaviour (Hot Cell): Determine whether predictive models based on laboratory 
experiments adequately predict behaviour of full assemblies, including the interaction of the rods 
with assembly hardware under prototypic storage conditions (given that full assemblies have a 
range of characteristics relevant to storage and transport) 

6. Concrete Casks: Evaluate the confinement capability of concrete cask systems, including 
enabling examination of existing actual casks 

7. Bolted Lids: Evaluate long-term confinement in spent fuel casks, focusing on the bolted lid for 
normal and accident conditions during storage and transport 

8. Metal Gaskets: Evaluate long-term confinement in spent fuel casks, focusing on metal gaskets for 
normal and accident conditions during storage and transport 

9. Neutron Shielding: Evaluate long-term neutron shielding capability 

10. System Demonstration: Evaluate system effects analytically by integrating important components 
of spent fuel storage demonstration in a “prototypic” manner  

It was pointed out by the international experts the need to coordinate and cooperate with the OECD/NEA 
counterparts involved in the organization of this International Workshop on Safety of Long Term Interim 
Storage Facilities planned to be held in Autumn 2013.  

The draft proposal for the CRP on Demo was composed by the international experts and the administrative 
procedure was performed at the IAEA in order to send the final proposal to the Committee of Coordinated 
Research Activities (CCRA) who evaluated it during the CCRA meeting held in October 2011.  

CRPs are formally implemented through the Research Contract Administration Section of the Department 
of Nuclear Sciences and Applications, known by the acronym NACA, who manages the Coordinated 
Research Activities (CRA) website host at http://www-crp.iaea.org/. 
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3. Approval and Publication of the CRP on Demo 

In November 2011 the CCRA approved the proposal under the CRP title “Demonstrating Performance of 
Spent Fuel and Related Storage System Components during Very Long Term Storage”, assigned it the 
CRP code T1.30.14 – or T13014 as entered to search the CRP throughout the database – and appointed the 
author of this paper as Project Officer (PO) and Mr William Danker as the Alternate Project Officer (Alt 
PO). 

For its involvement and support to the ESCP, in November 2011 the IAEA was formally appointed by the 
EPRI as full member of the ESCP Steering Committee and the ESCP International Subcommittee. Since 
then the IAEA was invited to the meetings of both committees for reporting on the progress of 
implementation of the CRP on Demo as well as for presenting the R&D results provided through it. The 
first EPRI/ESCP meeting attended by the IAEA was held at the EPRI in Charlotte, NC, USA in December 
2011. 

Within the scope of the CRAs, the IAEA offers four types of contractual arrangements to institutions in 
Member States and International Organizations: Research Contracts (RCs), Technical Contracts (TCs), 
Doctoral Contracts (DCs) and Research Agreements (RAs). For a brief description of these contractual 
arrangements please visit the CRA webpage Frequently Asked Questions at http://www-
crp.iaea.org/html/faqs.html. 

The preparation and clearance of the Note Verbale [3] and its attached Information Sheet [2] as well as the 
List of Invited Member States and International Organizations was performed in November-December 
2011. 

The Note Verbale is the document – translated into the six official languages of the United Nations – sent 
through the official channels for inviting the Member States (MS) and International Organizations (IO) 
listed to participate in the CRP by submitting proposals for the Research Agreements (RAs) and Research 
Contracts (RCs) according to their eligibility. On 12 January 2012 it was dated and sent to the Ministries of 
Foreign Affairs of the MS. The original deadline set on 29 February 2012 was extended until 15 March 
2012. 

4. Reception, Evaluation and Approval of RA and RC Proposals for the CRP on Demo 

Until the deadline for submission, 15 March 2012, ten RA and six RC proposals were received. On 27-29 
March 2012 the international experts who contributed to the 1st CS (see Section 1 above) were invited to 
participate in the 2nd CS on the CRP on Demo to evaluate – by correlating the proposals received with the 
ten specific research objectives of the CRP – and recommend for approval at next CCRA meeting. Nine 
(out of ten) RA and five (out of six) RC proposals were recommended for approval. At the CCRA 
meetings held in June and August 2012 approved the recommended RAs and RCs. 

It is worth to note that RA and RC proposals can be received anytime along a CRP. Though the 
participation of experts to RCMs as Observers is also possible, the commitment trough RAs or RCs is 
preferred by the IAEA because not just the expert is more closely involved as Chief Scientific Investigator 
(CSI) of an RA or RC but also her/his organization or institution, the Contracting Institute (CI), is also 
contractually involved. 

The list below presents the Member State or International Organization, code, primary CSI, CI and the 
topics to be dealt with for the nine approved RAs: 
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FRANCE, FRA 17270, Primary CSI: Mr Hervé ISSARD, CI: TN International (AREVA) – Spent fuel 
related: Integrity and retrievability; Residual water and gas buildup – Storage system components related: 
Corrosion studies SCC and integrity of seals; Shielding materials; Coatings; Neutron poisons 

GERMANY, GFR 17307, Primary CSI: Mr Dietmar WOLFF, CI: Bundesanstalt für Materialforschung 
und -Prüfung (BAM) – Influence of gamma irradiation and thermal ageing on neutron shielding material 
(HMW-PE and UHMW-PE) – Bolted closure systems: Performance of metal seals; Low temperature and 
performance of rubber seals 

EUROPEAN COMMISSION, GFR 17386, Primary CSI: Mr Vincenzo RONDINELLA, CI: Institute for 
Transuranium Elements, Joint Research Centre Karlsruhe – Vibrations on SF rod/segment – Thermal 
history on mechanical impact resistance – Evaluation of results in the context of available data on SF 
evolution – Preparatory work for possible extension of tests to SF rod(s) from accelerated ageing 
campaigns performed elsewhere 

JAPAN, JPN 17308, Primary CSI: Mr Koji SHIRAI, CI: Central Research Institute of Electric Power 
Industry (CRIEPI) – Metal Cask Storage (Metal Gasket): High resistance of lid structure (water exclusion, 
etc. ); Confinement performance of metal gaskets – Concrete Cask Storage (Stainless Steel Canister): SCC 
of normal stainless steel – Spent Fuel Performance: Monitoring data and destructive tests 

JAPAN, JPN 17486, Primary CSI: Mr Takeshi FUJIMOTO, CI: Japan Atomic Power Co. (JAPC) – 
Demonstration Test Program: Verification method of fuel integrity; Confirmation during storage tests 
(sampling of cover gas in test container, temperature and pressure monitoring) – Designing of test 
container; Simulated environment of actual casks: Chemical degradation, radiation, mechanical and 
thermal degradation 

POLAND, POL 17290, Primary CSI: Ms Ewa HAJEWSKA, CI: National Centre for Nuclear Research – 
Gamma Irradiation Influence on the Mechanical and Corrosion Properties of Stainless Steel Used for Spent 
Fuel Containers and Canisters. Test of inter-granular corrosion – Tests of stress corrosion on static load 
and steady stress conditions – Irradiation (3 – 24 months) in the spent fuel pool of the research reactor 
MARIA) 

SPAIN, SPA 17305, Primary CSI: Mr Jesús RUIZ, CI: Consejo de Seguridad Nuclear (CSN) – Effect of 
Hydrogen Contents and Hydride Orientation on the Cladding Ductility. Mechanical behaviour of highly 
corroded and spalled cladding – Irradiated fuel and fresh pre-hydrided cladding with different hydrogen 
morphologies (reoriented hydrides, hydride rim, blisters) – Model development based on the test results 

UNITED KINGDOM, UK 17420, Primary CSI: Mr David HAMBLEY, CI: National Nuclear Laboratory; 
Central Laboratory – SCC Monitoring. Development of corrosion sensors suitable for deployment in LWR 
cask systems – Testing of instrumented corrosion coupon by cycling temperature and humidity and 
artificially inducing corrosion to quantify the systems performance 

UNITED STATES OF AMERICA, USA 17413 (Signature Pending), Primary CSI: Mr Robert EINZIGER, 
CI: U.S. Nuclear Regulatory Commission (USNRC) – Canister Chloride-Induced SCC. Deliquescence 
temperature and humidity – Minimum salt concentration for SCC – Tensile stresses – Deliquescence 
testing – SCC testing: At absolute humidity less than 30 g/m3; At elevated temperatures; At high relative 
humidity (RH) conditions; At different stress/strain levels 

The list below presents the Member State or International Organization, code, primary CSI, CI and the 
topics to be dealt with for the five approved RCs: 
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ARGENTINA, ARG 17338, Primary CSI: Mr Claudio VERRASTRO, CI: Comisión Nacional de Energía 
Atómica (CNEA) – Feasibility Study of an Emission Tomography Monitoring System for Dry-Stored 
Spent Nuclear Fuel. Spatial distribution of (mainly) gaseous isotopes inside the silo – Integrity of the 
concrete shielding or lead-lined casks by the monitoring of radiation leaks due to cracks, air gaps or ageing 
of containers 

ARGENTINA, ARG 17339, Primary CSI: Mr Roberto HADDAD, CI: Centro Atómico Constituyentes – 
High temperature oxidation: Accelerated tests in (OH)Li and 1N (OH)Li at 200°C – Hydrogen damage: 
KIH determinations in irradiated cladding; Measure blister limit size which allows DHC; Measure 
threshold stress for hydride precipitation from blisters. Monitoring corrosion in concrete: Sensors in new 
and pre-existing structures 

LITHUANIA, LIT 17275, Primary CSI: Mr Artūras ŠMAIŽYS, CI: Lithuanian Energy Institute (LEI) –
Modeling of RBMK-1500 SF characteristics – Evaluation of dose rate variations on the surface of the cask 
and at some distance – Modeling of neutron transport in CASTOR®RBMK-1500, CONSTOR®RBMK-
1500 storage casks – Neutron activation analysis of storage cask components 

PAKISTAN, PAK 17283, Primary CSI: Mr Ammad QURESHI, CI: Pakistan Institute of Nuclear Science 
and Technology (PINSTECH) – SCC Susceptibility Studies on Welded Stainless Steel Canister Samples 
under Simulated Marine Environment. Sample characterization (ICP, XRF, SEM-EDX), microstructure, 
welding technique (TIG), SCC susceptibility environment (sea water), corrosion rate measurements 
(polarization resistance and Tafel plot, electrochemical impedance spectroscopy (EIS) 

SLOVENIA, SLO 17810 (Re-approval and Signature Pending), Primary CSI: Mr Andraž LEGAT, CI: 
Slovenian Institute for Building and Civil Engineering (ZAG) – Evaluation of confinement capability of 
concrete cask systems and monitoring of metal corrosion in concrete. Corrosion behaviour of different SS 
steels analysis of conventional electrochemical techniques 

5. Official Begin Date and expected End Date of the CRP on Demo 

The CRP on Demo officially began on 27 June 2012 with the expected end date set on 27 June 2016. 

6. First Research Coordination Meeting of the CRP on Demo (Argentina, 15-19 April 2013) 

During the 2nd CS on the CRP on Demo (27-29 March 2012) it was proposed and approved to hold the 1st 
RCM in Argentina. In June 2012 the preparation for 1st RCM was started and in agreement with the local 
counterparts it was decided to hold the meeting in Villa General Belgrano, Córdoba Province on 15-19 
April 2013. 

On 12 November 2012 the Host Government Agreement (HGA) letter was sent to the Argentine 
Government who officially accepted the proposal on 23 November 2012. 

From January to March 2013 the preparation of a parallel CS was started in order to allow the participation 
of the designed Chairman (Mr John Kessler, EPRI’s Used Fuel and HLW Management Program Manager) 
as well as representatives of the EPRI/ESCP International Subcommittee (Mr Holger Völzke), the 
OECD/NEA Long Term Interim Storage (LTIS) activity (Mr José Conde), and CSIs of RA and RC 
pending to be signed (USA) and/or in the process to be re-approved (Slovenia). 

At the beginning of April 2013 interest to join the CRP through the submission of a RA proposal was 
expressed by U.S. DOE representatives. 
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During the RCM the primary CSIs or their representatives presented the status as well the planned R&D 
activities to be performed along the CRP on Demo. 

Based on those detailed plans the ten specific research objectives were reviewed and synthesized into six 
and the correlation between them and the RAs and RCs was established as shown in the list below: 

1. SCC Mechanisms and Monitoring: JPN 17308*, PAK 17283*, POL 17290*, SLO 17810, UK 
17420*, US 17413* 

2. Rod Behaviour: ARG 17339*, GFR 17386*, FRA 17270*, LIT 17275*, SPA 17305* 

3. Concrete Systems: ARG 17338*, ARG 17339, SLO 17810* 

4. Bolted Closure Systems: GFR 17307*, JPN 17308 

5. Neutron Shielding: FRA 17270, GFR 17307 

6. System Demo: JPN 17486* 

* Main specific research objective addressed by the RA or RC  

 
In order to more precisely address the EPRI/ESCP R&D needs through the R&D efforts performed in the 
framework of the CRP on Demo, it was established a bidirectional feedback between the Research 
Agreements and Research Contracts and the EPRI/ESCP as shown below: 

Feedback Research Agreement and Research Contract – EPRI/ESCP: The CSIs to provide a list of their 
currently available experimental, modelling and calculation capabilities as well as sample features 
(dimensions, mass, testing environment) to the EPRI’s Used Fuel and HLW Management Program 
Manager 

Feedback EPRI/ESCP – Research Agreement and Research Contract: The EPRI’s Used Fuel and HLW 
Management Program Manager to provide relevant sample features i.e. information and technical 
specification instead of samples (considered difficult because the approvals and time needed to implement 
it) on materials, testing environments e.g. salt composition (chloride mixture), gamma dose and gamma 
dose rate relevant to demo to the CSIs 

It was also agreed decided the CSIs will compose and submit a Table of Research Deliverables for their 
RA or RC for summarizing the outputs along the CRP. The Table of Contents of the Final Report of the 
CRP was drafted in accordance with the reviewed Specific Research Objectives and chapter coordinators 
were designated. 

The interest for participation of the U.S. Department of Energy as well as a request for participation of the 
Korea Atomic Energy Research Institute were acknowledged and encouraged. 

Finally it was decided to hold the Second RCM and Parallel CS in Japan in October 2014, and coordinate 
these meetings with the ESCP International Subcommittee Meeting schedule. 
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