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The 9th CEG-SAM Meeting was organized by Electricité de France, Clamart. The meeting took place in the Hotel “IBIS Alesia Montparnasse” in 75014 Paris, March 8-9, 2006.
The meeting is divided into restricted and extended sessions. The restricted sessions are to discuss internal matters and the status of current ISTC projects. The extended sessions are dedicated to presentations of the progress of on-going ISTC projects and of new or revised ISTC proposals by scientists of Russia and Kazakhstan.

Restricted session

Topic #1: Welcome and opening remarks

The chairman M.Hugon opened the 9th meeting of the Contact Expert Group on Severe Accident Management (CEG-SAM) of the International Science and Technology Centre (ISTC) and welcomed its members. He expressed his thanks to Y. Dutheillet (EdF) for the organization and hosting of the meeting.

Topic #2: Adoption of the agenda of the 9th CEG-SAM meeting

The presentation on “Code systems for severe accident analysis for RBMK” (topic # 18) was shifted from 9th to 8th March. With these changes the appended agenda (see Annex 1) was accepted.

Topic #3: Approval of the minutes of the previous 8th CEG-SAM meeting in Podolsk and Moscow, Russia, September 14-16, 2005

The secretary took into account the various comments on the draft minutes received by the group members in the revised minutes, dated December 5, 2005. The revised minutes were then approved without any further changes.

Topic #4: Discussion of the “Specific action list” of the 7th CEG-SAM meeting in Cologne

Action 8/1: Once more a reminder for the general procedure for “Letters of Support” of ISTC project proposals:

The collaborators should send the letter of support and/or advice by airmail to the Executive Director of ISTC, Norbert Jousten, with scanned copies by e-mail or by fax to the CEG-SAM chairmen M.Hugon (EC) and L.Tocheny (ISTC), the secretary P.Hofmann and Mrs. Barbara Rhode (EC).

Action 8/2: L.Tocheny will contact all Russian coordinators (project manager) of ongoing ISTC projects to send their project progress and final reports to him. L.Tocheny will then send these reports to A.Miassoedov (FZK) who will include them in the ISTC CEG-SAM webpage.

Action not completed since no reports were sent to A.Miassoedov by L.Tocheny. A.Miassoedov (FZK) collected himself all available reports and put them on an image of the ISTC CEG-SAM webpage in his computer. However, no information (reports) is available for projects in which FZK is not involved. In future the responsible Russian managers of ISTC projects should send a copy of the progress reports to A.Miassoedov (action 9/9).
Action 8/3: L.Tocheny should contact Yu.Zvonarev (RRC KI) to prepare a revised work plan on the project proposal on ASAC (Adaptation of SA ICARE/CATHARE and ASTEC codes to VVER).

Yu.Zvonarev informed L.Tocheny that they do have some problems. No further actions are therefore currently planned.

Action 8/4: L.Tocheny will invite Russian organisations involved in safety-related research on RBMK (RRC KI, NIKIET) to propose an ISTC project. L.Tocheny proposed that the CEG-SAM should first define its interest to proceed in this matter.

The CEG-SAM expressed its interest in RBMK safety related experimental activities. A presentation on this subject will be given (see topic #18).
Action 8/5: ISTC proposals and work plans of ongoing projects should be sent to the EC-SARNET topical coordinators (topic #8). It was decided that P.Hofmann should send the available project descriptions of INVECOR and PARAMETER to J.M.Bonnet (responsible for core degradation and corium behaviour) and that of EVAN to T.Haste (responsible for fission product behaviour). Done on January 2006.
Action 8/6: Ch.Journeau will prepare some remarks and recommendations on the project proposal of A.Kondrashenko (RFNC-VNIIEF) “Development of large-scale installation for heating and retention of 1000kg melts” and distribute it to the group members for comments. Done on September 22, 2005.
Action 8/7: D.Bottomley and H.-J.Allelein will prepare an advice for the project proposal EVAN and send it to M.Hugon. Done on September 29, 2005.
Action 8/8: L.Tocheny should send the detailed description of the project proposal VERONIKA to P.Hofmann for distribution to the group members. Done.
Action 8/9: A letter of support for the prolongation of the project METCOR-2 should be prepared by the Steering Committee members before the next CEG-SAM meeting. A similar letter for the CORPHAD-2 project prolongation should be prepared later. A letter of support was prepared and distributed.

Action 8/10: M.Krause will prepare a paper on how non-European countries like Canada and Korea could be incorporated in the CEG-SAM/SARNET information exchange. Still open since M.Krause did not participate at the 9th CEG-SAM meeting. Canada is due to sign the SARNET network of excellence agreement.

Action 8/11: L.Tocheny requested the CEG-SAM to provide him a very short summary on the scientific outcome of all ongoing ISTC projects. D.Bottomley will prepare the summary. Done. However, the summary should be sent by D.Bottomley to all CEG-SAM members for their information.

Action 8/12: A. Miassoedov will reorganise the CEG-SAM webpage by project, so that all reports pertaining to a project are put in the same file. The file should contain the number, title and acronym of the project. See topic #5.

Topic #5: Status of the official ISTC CEG-SAM webpage

The password-protected website of the CEG-SAM group within the official ISTC webpage has been set up by Alex Miassoedov (FZK) in co-operation with Olga Myznikova (ISTC) and is now operational and providing an access to the CEG-SAM related documents. The website can be accessed at http://ceg-sam.istc.ru (the login and password were sent to the group members by separate mail). The objective of the webpage is to serve as a file repository and to provide an easy access to all CEG-SAM related documents.

A.Miassoedov developed a new structure for the ISTC CEG-SAM webpage in his computer. All documents (project proposal, advice, work plan, progress reports) are collected under the ISTC project number. The problem is that A.Miassoedov has no direct access to the ISTC CEG-SAM webpage to deposit documents. The current official way is via the ISTC organization (Mrs. Olga Myznikova). This procedure is not operational, since the ISTC CEG-SAM webpage has not been updated despite several reminders of A. Miassoedov. L.Tocheny and M. Hugon will contact J. Sanders regarding the situation of the ISTC CEG-SAM webpage (action 9/12).

The CEG-SAM group thanked A.Miassoedov (FZK) once more for his time-consuming work.

Topic #6: Report by the secretariat; update of the list of collaborators and new members

M.Hugon mentioned that the CEG-SAM will be enlarged by two new members: K.Trambauer (GRS Garching) and L.Herranz (CIEMAT). The group welcomed the enlargement of the CEG-SAM by the two experts. Neither expert was able to attend this meeting.

Topic #7: Update on the information exchange and interaction between ISTC CEG-SAM and SARNET

The modalities of interaction between CEG-SAM and EC-SARNET are defined in the document entitled “Interaction between EC-SARNET and CEG SAM activities”, which was endorsed by the CEG-SAM at its 7th meeting in Cologne on February 28th - March 1st, 2005 and by the EC-SARNET Governing Board on 18 March 2005 in Paris.

With respect to possible links between SARNET and ISTC programmes and CEG-SAM P.Giordano (IRSN) presented a proposal of optimized and formalized synchronization in the ISTC proposals review process. The proposal consists of two phases. 

Phase 1: evaluation of new ISTC project proposals by the CEG-SAM members. Following a CEG-SAM meeting, the proposal and the CEG recommendations will be sent to the concerned SARNET topical coordinator who will organise consultation among SARNET members. The obtained SARNET technical advices and declarations of interest of partners or possible collaborators will be sent to the CEG-SAM secretary for further distribution to the CEG members.

Phase 2 consists of the evaluation of an updated ISTC project proposal by the CEG-SAM members and the concerned SARNET topical coordinator and his experts. The resulting and final SARNET technical advice will be sent to the CEG-SAM secretary. It will be considered in the final recommendations on the ISTC project proposal that will be sent to the responsible Russian project manager and discussed with him at the following CEG-SAM meeting.

Subsequently the time spans needed for the various actions were discussed without any final conclusion. An additional boundary condition that has to be considered is the schedule of the ISTC Governing Board meetings which take place three times per year. L.Tocheny mentioned that no new body should be created in the ISTC project evaluation process; SARNET should act only in the background. The evaluation procedure should be considered as an internal advice.

Topic #8: Preliminary discussion of new ISTC project proposals

The new ISTC project proposals will be presented under topic #18 and topics #24 until #28.

From the proposal “Code systems for severe accident analysis for RBMK - results of the TACIS project” (topic #18) no paper was available. Since S.Soloviev was invited by L.Tocheny to present a paper on this subject the general rule that a short description of the project should be distributed 2 weeks before the meeting to be considered by the CEG-SAM was not applied.
Comments on the proposal “Long term behaviour of CHERNOBYL lava” (topic #24). Limited interest was expressed by the group on this project proposal. Of interest could be the behaviour of corium exposed to air and to a wet environment in the frame of the spent fuel storage programme. JRC-ITU would be interested in the examination of a few lava samples. Ukrainian partners should be involved in this proposal.

Comments on the proposal “Large scale melting experiment” (topic #25). Some interactions between CEA and the Russian partners took place regarding the continued heating of the molten materials. To improve the project proposal further technical exchange loops will be necessary. This could eventually be done in the frame of an ISTC project development grant.

Comments on the proposal “Study of fission products release and behaviour of VVER fuel with high burn-up under severe accident conditions (VERONIKA)” (topic #26). The CEG-SAM is interested in this proposal since it will support and/or supplement similar ongoing European programmes (VERCORS and VERDON). Some of the planned fission product release tests should be conducted with and without cladding under inert and oxidizing conditions. A well defined characterization of the fission product distribution in the fuel by various analytical methods should be performed before and after the tests. The proposal will also be of interest regarding modelling activities and for comparison reasons with the EVAN project.

Comments on the proposal “In-pile tests in the IGR research reactor” (topic #27). As a working group is reviewing at present the future of PHEBUS and as its conclusions will be available by the end of the year, the CEG-SAM decided to postpone the discussion on the IGR proposal after the end of the PHEBUS review.

Once more a short discussion took place concerning the prolongation of the project METCOR-2 and the general procedure for any project prolongation. The same procedure as for a new project proposal will be applied by ISTC and the EC (action 9/11).

Extended session

Topic #9: Welcome of the Russian colleagues; approval of the shortened minutes of the 8th CEG-SAM meeting in Podolsk and Moscow; adoption of the agenda

M.Hugon opened the extended session of the meeting and welcomed the Russian participants. The shortened minutes of the 8th CEG-SAM meeting, distributed to the Russian participants in December 2005, were accepted without any changes. The agenda was approved and adopted.

Topic #10: ISTC Development

J. Sanders indicated that the dates of the three meetings of the Governing Board in 2006 will be 30 March, end of June and in the autumn.

J.Sanders described briefly the main tasks of ISTC to provide Russian and CIS (Commonwealth of Independent States) weapon scientists opportunities to redirect their talents to peaceful activities, e.g., non-proliferation through science cooperation by integration of Russian and CIS scientists into the international scientific community. The ISTC projects are not necessarily connected with ongoing European Framework Programmes. However, the EC will promote any ISTC proposal, which is linked to FP6 and FP7, to maximise the interaction between Russian and European scientists.

The expertise of the CEG-SAM members to select ISTC project proposals and to provide technical assistance as foreign collaborators is an important asset. However, ISTC does not rely only on the opinion of the CEGs to fund projects, but also on the opinion of external experts, such as for example EC-SARNET experts. Nevertheless, the opinion of the CEGs is seriously considered by the ISTC.

J.Sanders mentioned also that the ISTC will not exist for ever, but that it will remain as it is until 2007. New ways of collaborations will be considered in the future.

Topic #11: Overview of SARNET research priorities and links with ISTC programmes and CEG-SAM

P.Giordano presented a short overview on the SARNET project and links with the ISTC programmes and the CEG-SAM. The main objectives of SARNET are the resolution of still pending questions that are important for reactor safety, the optimized use of available resources and competences within Europe, and the knowledge transfer for safety application. All activities are focused on the development of the ASTEC code system.

The ISTC project proposals are transmitted by CEG-SAM to the concerned SARNET topical coordinators in charge of the connected research field (J.M.Bonnet for CORIUM issues, L.Meyer for CONTAINMENT issues and T.Haste for SOURCE TERM issues). An optimized and formalized synchronization in the ISTC proposals review process will be implemented that consists of two phases described above (topic #7). The CEG-SAM considers the SARNET advice as an input to prepare recommendations for a revised project proposal to be discussed with the Russian project coordinator at the following CEG-SAM meeting. It is important to mention that no new body is established for the proposed ISTC project evaluation process. Nevertheless, the interaction between EC-SARNET and CEG-SAM will bring mutual benefits and would further assure a critical mass of expertise for ISTC proposals addressing specific issues in the SAM area. 

Results of EC-SARNET's definition of priorities in terms of R&D needs should be periodically presented to the CEG-SAM members and Russian organisations. This list should be updated continuously within EC-SARNET.

Topic #12: Status of the information exchange and interaction between ISTC CEG-SAM and EC-SARNET

No additional information compared to topics #7 and #11. L.Tocheny mentioned that no official nuclear safety related programme on severe accidents exists in Russia.

Topic #13: Progress report on the ISTC project # 1648.2 “Examination of VVER fuel behaviour under severe accident conditions, Quench state”

M.Veshchunov (IBRAE) presented the status of the project that consists of three stages. Stage 1: Study of the irradiated fuel rod segment behaviour under reflood conditions to determine the hydrogen generation and fission product release, stage 2: conduct of one integral quench experiment with 31 VVER fuel element simulators, and stage 3: development of models and codes to describe VVER core behaviour under severe accident reflood conditions (quench stage).

The current results and conclusions are: First experiments with un-irradiated VVER fuel rod simulators were performed under reflood conditions; post-test examinations are underway. The single rod code SVECHA/QUENCH was adapted to simulate the RIAR tests; first results on temperature history, oxidation and hydrogen generation were described. The observed mechanical deformation of the cladding is not yet considered.

Topic #14: Progress report on the project # 2936 “Modelling of reactor core behaviour under severe accident conditions. Melt formation, relocation and evolution of molten pool”

M.Veshchunov presented the status of the project #2936 that is divided in 8 tasks starting with modelling of the early stage melt formation and relocation up to a thermo-hydraulic model for the molten corium pool behaviour in the reactor pressure vessel including the crust formation. Tasks 1 and 6 have been completed.

Task 1: The model of corium melt oxidation is further developed and applied to designing possible crucible tests in steam; the model is implemented in the SVECHA code and gives important predictions concerning melt progression, oxidation and cooling

Task 3: Modeling of the slug relocation at the second stage of core degradation: the numerical module is developed on the basis of the new physical model and is under implementation in the SVECHA code 

Task 7: Theoretical analysis and the CONV code validation: Results of numerical simulation of a natural convection and heat flux distribution in a heat generating fluid are in good agreement with results of theoretical analysis for distributions of heat fluxes in the boundary layer: on the lateral boundary in semicircular geometry and on the lateral and lower boundaries in cylindrical geometry.

Topic #15: Progress report on the ISTC project # 3194 on “Fuel assembly tests under severe accident conditions” (PARAMETER Facility)

Three presentations were given on the project #3194: Topics #15 - #17.

V.Nalivaev (FSUE SRI SIA “LUCH”) presented the current status of the project PARAMETER that includes the conduct of two VVER-1000 bundle experiments under severe reactor accident conditions, similar to the experimental conditions of the QUENCH-06 experiment. In the first test the overheated bundle should be flooded from the top; in the second test the bundle will be flooded simultaneously from the bottom and from the top. The test parameters for the first bundle experiment (heat-up rate, steam flow rate, extent of pre-oxidation of the cladding, maximum cladding temperature before quenching, flooding rate) were fixed on the basis of SVECHA code predictions by IBRAE. Sensitivity calculations show that the supplied electric power and steam flow rate must be kept in an error range of about 10%. The planned test conduct was described in detail. The first bundle flooding test (PARAMETER-SF1) will be conducted by end of March 2006.

Topic #16: Numerical simulation of top flooding test in the PARAMETER facility

A.Kisselev (IBRAE) presented the results of pre-test calculations for the test PARAMETER-SF1 which were performed with the code systems RATEG/SVECHA, RELAP, MELCOR, PARAM-TG, ATHLET and ICARE/CATHARE. The applied nodalization of the bundle simulator and of the test section was different for the different code systems. Nevertheless, the agreement in the obtained results (cladding temperatures, axial temperatures profiles, steam consumption, cladding oxidation, total hydrogen generation, coolant temperature) is satisfying. 

Topic #17: Presentation of specification on numerical simulation of the PARAMETER facility by collaborators

T.Yudina (IBRAE) presented the specifications for the PARAMETER-SF1 test. The main objective is to provide the code users technical information of the planned test as design details of the PARAMETER facility as well as the description of planned bundle test conduct. There exist many differences in the test rig and bundle design compared to the bundle flooding tests conducted in the QUENCH facility. In addition, the PARAMETER-SF1 test will be the first where flooding of the bundle will be from the top. Top quenching is difficult to calculate and most code systems do not have specific models. For this reason, the code users should reach agreement on the physical approach to model top flooding phenomena.

Topic #18: Code systems for severe accident analysis for RBMK – results of the TACIS project

S.Soloviev (OCRK-NIKIET) presented activities and objectives concerning the development of code systems including the various models for SA analysis of a RBMK. They describe the thermal, mechanical, chemical and neutron-physical behaviour of damaged fuel, degradation mechanisms of channel pipes and the physico-chemical behaviour of the graphite up to the extent of hydrogen generation as well as the transport, distribution and confinement of fission products. A road map for the project has been developed to show the RBMK safety needs and the status in accident analysis. The main conclusions of the activities are that a unique chain of codes for RBMK analysis have been developed that allow a rather precise modelling of the complicated RBMK issues. However, further activities are needed to improve the available codes. 

H. Wolff (GRS) indicated that GRS was participating in two projects dealing with RBMK: (i) a PHARE project for Ignalina; (ii) support of regulatory bodies on severe accident management and safety of RBMK.

Topic #19: Progress report on the project # 833.2 “Investigation of corium melt interaction with NPP reactor vessel steel” (METCOR-2)
The work carried out within the ISTC METCOR-2 project is aimed at studying physico-chemical phenomena taking place during the interaction of molten corium with reactor vessel steel in the case of in-vessel melt retention (IVR).

S.Bechta (RIT-NITI) described the progress of the project since the last CEG-SAM meeting in Podolsk. The experimental part of the project has been fulfilled. During the period after the last meeting the MC-10 analysis has been completed; test MC-11 on the steel ablation at the interaction with molten corium containing iron oxides in steam has been performed. The current activities are: finalization of posttest analysis, preparation of publications and reports including the final report; preparation of the work plan of a new project proposal to be submitted for ISTC funding. The project is in strict compliance with its work plan and will be finished on 31 May 2006.

The work plan for the new project proposal has been submitted to the ISTC in January 2006. Minatom permission is still awaited. Objectives will be to study the interaction of molten corium with vertically positioned vessel steel specimens, experiments under time-varying oxygen potentials and for vessel steel compositions typical for European reactors (action 9/11).

Topic #20: Progress report on the project #1950.2 “Phase diagrams for multi-component systems containing corium and products of its interaction with NPP materials” (CORPHAD-2)
The CORPHAD-2 project focuses on experimental studies of phase diagrams of corium/NPP material mixtures to obtain information on liquidus and solidus temperatures, on temperature-concentration regions of miscibility gaps and on solubility limits. The reactor application of the results is based on the thermodynamic NUCLEA database optimisation. Improvements are expected regarding corium behaviour modelling.

In the period after the last meeting the analysis of CORD39 experiment in the Zr-Fe-O system has been completed. Based on the recommendation of the collaborators the CORD 40 experiment in the U-O system has been performed in order to check the applicability of a method for tie-line determination in a miscibility gap. The planned experiments CORD 41 and 42 have been conducted in the U-Fe-O and U-Zr-O systems, respectively. The work on specifying oxygen content in corium samples is in progress. Alternative methods for oxygen measurements have been tested, i.e. by carbo-thermal reduction, for which LECO analyzers are used. The project is in strict compliance with its work plan and will be finished on 30 November 2006.

A key reason for continuing this project immediately is that the practical experience has already been accumulated in surmounting the technical difficulties for such experiments. Moreover the advantages of continuing the investigation, while the expertise of the operating team and their initiatives are still fresh, are additional bonuses. Before a decision regarding the prolongation can be made, the available results should be reviewed critically.

Topic #21: Status of the ISTC project # K-1265 “Study of the processes of corium-melt retention in the reactor pressure vessel” (INVECOR)

The kick-off meeting of the ISTC project INVECOR took place on March 7, 2006.

V.Zhdanov (IAE NNC RK) described the objective of the in-vessel corium retention (INVECOR) experiments, e.g. the improvement of the safety assessment of LWR corium in-vessel retention (IVR) and the modelling of the thermal and physico-chemical processes of the prototypical corium pool and its retention in the water-cooled RPV lower head. The project is divided into 4 tasks. Task 1: Modernization of the available facilities and optimization of melting technology and simulation of decay heat, development of crucible surface protection technology including experiments on coating application for large-scale crucible tests. Task 2: Conduct of pre- and post-test calculations of the tests and the development of a molten pool model. Task 3: Conduct of large-scale experiments with maintenance of the energy release into the molten pool. Task 4: Conduct of post-test analysis of the corium samples and the RPV steel.

The main directions and results have been the improvement of the electric melting furnace, the test section design, design and testing of a device for decay heat modelling, preparation of the melt receiver, testing and upgrading of the data measurement and acquisition system, life time tests of zirconium coated graphite electrodes and supporting small-scale experiments.

The reliability of the system of single and simultaneous plasmatron ignitions is tested. The possibility of simultaneous installation of five plasmatrons in one experimental section is considered. In addition, calculations for the improvement of the electric melting furnace and of the crucible design were carried out in order to reduce the high temperature gradient, to increase the heating efficiency and to increase the loaded mass. The opportunity of the installation of a pyrometric tube for temperature measurements of the corium pool surface in experimental section with simultaneous or separate video observation of the corium surface condition is examined.

Calculations of thermal hydraulics of corium pool were carried out for the presence of 5 plasmatrons in the device for decay heat modeling with a total power of 90 and 120 kW, respectively, for various screen positions with the DYMELT code. The preliminary calculations have confirmed the possibility of a molten pool formation if the total supplied power is close to 90kW. However, the volume fraction of the molten material in the pool is below 50%. Different possibilities were studied to increase the fraction of molten material by increasing the electric power, by varying the distance between the screen and the melt surface and by different vessel wall thicknesses.

Topic #22: Status of the ISTC project #3345 “Ex-vessel source term analysis” (EVAN). Presentation of the work plan.

The kick-off meeting of the ISTC project EVAN took place on March 7, 2006. The test matrices that will be part of the work plan were approved.

Yu.Leontiev (SPAEP) presented the status and work plan of the project EVAN. The project includes theoretical and experimental research of the processes affecting the late phase fission product release into the containment atmosphere. This stage is characterised by corium melt release from the reactor pressure vessel into the containment compartment. At this stage, the fission products are released from the core melt into the containment atmosphere.

The project is divided in four work packages consisting of altogether seven tasks which were described in detail: WP1) Analysis of severe accident scenarios; WP2) Experimental and theoretical investigations on fission product release from molten corium pool; WP3) Experimental and theoretical investigation of the aerosol transport, deposition and re-vaporization in the primary circuit pipes, and WP4) The impact of containment parameters on the behaviour of iodine species. 

The seven tasks and the proposed test matrices for the different experiments were presented in detail and discussed. Finally the project status and schedule were presented. The project is divided in two phases: Phase 1 comprises (1 year) the mounting, installation and conduct of pilot experiments. Phase 2 covers (2 years) a more detailed testing and analysis of phenomena based on the evaluation of the obtained results of phase 1.

On the basis of the discussions at the kick-off and CEG-SAM meetings, a final list of collaborators with accompanying support letters should be sent to ISTC with a copy to SPAEP. In addition a list of data should be provided by the collaborators for task 1 (assessment of results of severe accident sequence modelling) as well as further recommendations on the test matrices clarifying and deepening the response from collaborators at the EVAN kick-off meeting.

Topic #23: Current results of the ISTC project #2916 (CHESS)

S.Bogatov (RRC KI) presented the activities regarding the development of models and codes for the description of the nuclear fuel behaviour during the second phase of the Chernobyl NPP Unit4 accident that started after its destruction by explosion and covers a many-day process of interactions of fuel with constructional materials as well as the corium generation and spreading. The models can be used to explain the current physical and chemical state as well as the spatial distribution of fuel containing materials (FCM) and radioactive species inside the damaged unit and to evaluate “weak points” in the existing computer codes.

Unfortunately the huge amount of data collected so far has not yet been brought together. The essential mechanisms of the complex physical and chemical processes within the corium (lava) after solidification and leading to the lava destruction have not yet been fully understood. The current knowledge on the accident sequence was described and a short outline of the planned future activities was given. The overall work of the project is divided in 8 tasks.

The CEG-SAM requested the available data sets for phase 2 of the Chernobyl accident and the initial conditions of the reactor before the accident to perform its own independent calculations. The data will be provided in the frame of a report.

Topic #24: Long term behaviour of CHERNOBYL lava

S.Bogatov (RRC KI) described the problems concerning the long time behaviour Chernobyl lava. In the case of a severe reactor accident with the formation of fuel containing molten material, called corium or lava, no possibility currently exists to collect or to remove the material in a safe way. Regarding the destroyed Chernobyl unit the question is how the physical and chemical properties of the solidified lava will change with time and what will be the condition of the materials a long time after the accident when it will be removed and deposed.

The Chernobyl accident resulted in the formation of different types of fuel containing materials called “black”, “brown” or “porous” lava. Small amounts of these materials were removed from the destroyed reactor and analytically characterized. The objectives of the planned activities are therefore to study the possible transformation of the various solidified fuel-containing materials under different boundary conditions in order to make reliable long-time predictions of the material behaviour inside the Chernobyl shelter and outside in a storage facility. These various activities could provide a good basis for a future co-operation.

The CEG-SAM proposed that RRC KI should prepare an ISTC project proposal on the proposed activities together with Ukrainian partners and present it at the next CEG-SAM meeting.

Topic #25: Comments on “Large-scale corium experiments”

Current NPP safety analyses require studies of the consequences of corium-concrete interactions. In most current NPPs it is not possible to demonstrate in-vessel retention. Thus, ex-vessel sequences resulting in corium-concrete interactions have been studied in the frame of various national and international programmes. However, there are still open questions and uncertainties that could be clarified by additional experiments: for example, melt layering during the ex-vessel sequence, heat transfer between the oxide and metal layers, early- and late-phase crust formation and crust stability, long-term concrete erosion and cavity formation.

At the last CEG-SAM meeting, A.Kondrashenko (RFNC-VNIIEF) presented the proposal on “Development of large-scale installation for heating and retention of 1000kg melts”. The project proposal comprises the development of a large-scale installation for heating and retention of melts that simulate the reactor core melt with melt masses up to 1000 kg at temperatures of about 2500˚C and melt retention times of 1-2 hours. The peculiarity of the project is a new technology for the melt heating and retention developed by VNIIEF. Special pyrotechnic substances will be used to heat the melt and keep it for a long time by the use of thermal effects of metal combustion in a flow of oxygen.

In the absence of A.Kondrashenko, Ch.Journeau presented the CEG-SAM remarks on the proposal for large-scale corium experiments. Several CEG-SAM members asked additional questions on the feasibility of the experiments.
However, the experimental possibilities at RFNC VNIIEF seem to be favorable in clarifying some of the open questions described above. Therefore, an intense information exchange between CEG-SAM (Ch.Journeau) and RFNC VNIIEF is taking place to elaborate if RFNC VNIIEF will be able to conduct the large-scale corium-concrete experiments under the requested boundary conditions (actions 9/4 until 9/7).
Topic #26: Study of fission product release and behaviour of VVER fuel with high burn-up under severe accident conditions (VERONIKA)

M.Veshchunov (IBRAE) presented the new proposal VERONIKA (VVER Experiments on Release due to Over-heating: Normalization and Knowledge Augmentation). In the frame of this proposal, investigations on fission product release from high burn-up fuel annealed under steam, steam-hydrogen and hydrogen environmental conditions are planned. The objective of the proposal is to obtain experimental data on the release of fission products from VVER fuel of 60MWd/kgU in the temperature range between 1400 and 2300°C. The results will be used to develop, validate and improve physical models and numerical codes to describe the high burn-up fuel behaviour and fission product release under severe accident conditions (Model for Fission Products Release (MFPR)). In comparison to earlier similar tests (VERCORS) it is planned to perform comparative tests with and without cladding, as well as turning off the heating at intermediate temperature before fuel collapse, in order to deeply analyze the fuel µstructure and FP distribution in the sample after each test.

It is planned to conduct the proposed project in 2 phases of altogether 5.5 years. In the first phase of the project of 3 years duration altogether 10 experiments in pure steam and in an inert-reducing atmosphere will be performed. In the second phase of 2.5 years duration 10 tests in a steam-hydrogen mixture are planned. By this procedure the experimental matrix may be corrected, if necessary, on the basis of the first phase's results and results of other related European projects in progress. This approach will provide the important feedback necessary for long-term projects. The estimated costs of phase one is 777400$ and that of phase two 494000$.

In the subsequent discussion, details on the preparation and handling of the fuel rod segments for the fission product release tests were discussed: especially, how to remove the cladding from the fuel and what methods will be used for the pre- and post-test characterisation of the fuel (action 9/9).

Topic #27: In-pile tests in the IGR research reactor

V.Zhdanov (IAE NNC RK) presented the project proposal. The IGR reactor has a maximal heat neutron flux density of 7(1016 cm-2 and a maximal neutron fluence of 3,7(1017 cm2 in the central experimental channel. These parameters allow the simulation of severe accident conditions that are typical for power reactors.

Since 1983 various reactor safety-related tests have been performed in the IGR reactor, mainly to simulate reactivity initiated experiments (RIA). A few experimental devices were created for so-called ampoule tests, some of them allow to use coolant (water, steam) with pressures up to 20 MPa and temperatures up to 250°С. There was a unique series of 23 tests with spent fuel rod segments of VVER-1000 type with burn-ups up to 50 (MWd)/kgU. The results of these tests and the methods used to perform them caused great interest among foreign specialists. At the beginning of 1990 the possibility to perform tests in the IGR research reactor with fuel pins of the PHWR Indian reactor, French PWR and Canadian CANDU was discussed intensively. However, organizational problems at that time prevented the possibility of any test conduct in the IGR reactor.

Various types of experiments were performed or were planned in the IGR reactor in the past. For example, experiments with 18 fuel rod bundles, molten fuel behavior under disruptive core conditions, melt relocation experiments (10 kg UO2 or corium) and melt interaction experiments with different catcher materials under realistic simulation of the decay heat in the melt. The current preliminary proposal is the preparation and conduct of an in-pile test to study the interaction of molten corium with construction materials or lower head debris cooling. The proposed activities comprise pre-analysis, design of the experimental equipment, description of the main technologies of preparation and conduction of the test. The time schedule will be one year, the costs 80-100k$.

Topic #28: Next CEG-SAM meeting in Semipalatinsk, Kazakhstan Republic, September 2006

A.Kolodeshnikov, Deputy Director of the National Nuclear Centre of the Republic of Kazakhstan (NNC RK), brought a letter of invitation of the acting Director General of NNC RK, K.Kadyrzhanov, to host the next CEG-SAM meeting. The CEG-SAM was very pleased about this kind offer (action 9/13). Therefore, the 10th CEG-SAM meeting will take place in Kurchatov-City in the Republic of Kazakhstan in the week of September 4-8, 2006. 

A.Kolodeshnikov described briefly the specific character of Kurchatov-City and how it can be reached via Almaty and Semipalatinsk. A preliminary schedule for the meeting and a list of the experimental facilities that can be visited during the stay will be provided by V.Zhdanov to the secretary of the CEG-SAM for further distribution. An early reservation of the flights to Almaty and Semipalatinsk is recommended.

E.Alstadt (FZR) proposed to host the 11th CEG-SAM meeting in Dresden in the spring of 2007. Z.Hozer (AEKI) offered to hold the 13th CEG-SAM meeting in Budapest in the spring of 2008.

M.Hugon thanked once more EdF (Y.Dutheillet) for the organisation of the 9th CEG-SAM meeting and the participants for their engagement.

Restricted session (continued)

Topic #29: Detailed discussion of presented ISTC project proposals and preparation of specific CEG-SAM advices

After the presentation of the various ISTC project proposals by the Russian scientists, the restricted session of the meeting continued with detailed discussion on the presented project proposals to elaborate recommendations and priorities. Of special interest are proposals which fit into ongoing European research activities (SARNET).

Before the discussion M.Hugon made some general remarks concerning the duties of foreign collaborators. At present, the CEG-SAM is involved in 8 ISTC projects. The progress of the projects will be presented at project meetings which usually take place once a year. Since some of the foreign collaborators are involved in several ISTC projects, their participation at progress meetings is becoming time- and money-consuming. For this reason it is proposed that only one or two persons per organisation participate at progress meetings and that the different progress meetings are held in the same time period at the same place, if possible.

To topic #18: GRS is interested in this topic (RMBK code systems). Currently some bilateral work is performed in this research area that should be complementary. GRS will discuss the situation internally and inform the CEG-SAM on the outcome at the next meeting.

To topic #24: JRC-ITU and FZK (INE) have some interest regarding the long-time behaviour of fuel and/or Chernobyl corium/lava under different storage conditions. Long-term leaching studies of the Chernobyl lava are outside the scope of the CEG. Of interest would be a joint Russian/Ukrainian proposal. IRSN also mentioned their interest but need to contact their expert in this field.

To topic #25: The CEG-SAM is still interested in large-scale melting experiments with “real” corium. For this reason some letter exchange took place since the last meeting to clarify still open questions. What has to be demonstrated first is the feasibility of the proposed tests especially the long-time heating of the melt. In this connection the CEG-SAM is interested in the results of already-conducted, similar tests at RFNC-VNIIEF.

L.Tocheny proposed to clarify the various open points in the frame of a project development grant (PDG) of about 30k$. But, an official registration of the project proposal is first needed to obtain a financial support by ISTC. The project proposal could then be finalized in co-operation with the CEG-SAM during the project development period. The earliest time to give a PDG would be after the next Governing Board Meeting in June 2006. A meeting could be organized in Moscow beginning of July in connection with the planned project progress meetings of ISTC projects #1648.2 and# 2936 (action 9/7).

To topic #26: The project proposal is of general interest of the CEG-SAM and should therefore be supported by ISTC. Some changes in test matrix should be considered. D.Bottomley will collect the recommendations and transmit them to IBRAE and NIIAR (action 9/6). The VERONIKA project proposal should be sent by P.Hofmann to the responsible SARNET topical coordinator T.Haste for comments (action 9/10).

To topic #27: A statement on the IGR project proposal should be made after the visit of the IGR research reactor in connection with the next CEG-SAM meeting in Kurchatov-City. What would be of interest are the meltdown of fuel rods and the interaction of molten fuel containing material with structural materials.

To topic #19: The METCOR-2 project will be terminated in May 2006. The Steering Committee recommended an extension of the ongoing work. A simple prolongation of the METCOR-2 project will not be possible. However, a new official submission of the future planned tasks to ISTC is necessary. The estimated costs of the METCOR-3 project amount to 430k€. Strong reasons for the immediate continuation of the project are the practical experience that has already been accumulated in surmounting the technical difficulties and the expertise of the operating team (action 9/11). The new proposal should be submitted to ISTC after agreement by MINATOM by the end of March 2006.

Topic #30: Strategy for the future of CEG-SAM

Once more a discussion took place how the interaction between CEG-SAM and EC-SARNET should be organized. The group expressed its opinion that no new official procedures should be established; only the existing ones should be optimized as described under topics #7 and #11. The proposed procedure should work in both directions. The new procedure has to be agreed by the Governing Board of SARNET before it will be executed. Until this date no change in the preparation of a project advice by the CEG-SAM will be launched.

There still exists the open question how the non-European members of CEG-SAM can be involved in the exchange process.

L.Tocheny mentioned that Russia has no own severe accident related research programme up to now. Such a programme is currently under development by IBRAE.

Topic #31: Other matters

No specific comments.

The chairman M.Hugon thanked once more EdF for hosting the meeting and for all their related efforts and he thanked also the participants for their efficient work and contributions and wished them a safe journey back home.

M.Hugon (chairman)

P.Hofmann (secretary)

Annexes:

1. Revised final agenda of the 9th CEG-SAM meeting

2. List of participants at the CEG-SAM meeting

3. Specific action list (appended below)

__________________________________________

Annex #3:

Specific Action List: 9th CEG-SAM meeting

Action 9/1: General procedure for “Letters of Support”
The collaborators should send the letter of support and/or advice by air mail to the Executive Director of ISTC, Norbert Jousten, with scanned copies by e-mail or by fax to the CEG-SAM chairmen M.Hugon (EC) and L.Tocheny (ISTC), the secretary P.Hofmann and Mrs. Barbara Rhode (EC).

Action 9/2: Ongoing actions:

L.Tocheny will contact all Russian coordinators (project manager) of running ISTC projects to send the progress and final reports of their project to him. L.Tocheny will then send these reports to A.Miassoedov (FZK) who will include them in the ISTC CEG-SAM webpage.

L.Tocheny was asked once more to remind the Russian colleagues that in the future for each project proposal a one page summary should be provided at least 2 weeks before the meeting otherwise it can not be accepted for presentation.
Action 9/3: ISTC proposals and work plans of ongoing projects should be sent by P.Hofmannn to the EC-SARNET concerned topical coordinators J.M.Bonnet, responsible for core degradation and corium behaviour, L. Meyer, responsible for containment behaviour, or to T.Haste, responsible for fission product behaviour (topics #7 and #11).

Action 9/4: L.Tocheny will check the situation concerning the reception of the Sarov proposal for “Large-scale corium experiments” in ISTC before the end of March (topic #25).

Action 9/5: Ch.Journeau will send to A. Kondrashenko his Power Point presentation on remarks on the proposal for “Large-scale corium experiments” (topic #25).

Action 9/6: P. Hofmann will send the proposal for “Large-scale corium experiments” for comments to J.M.Bonnet, the responsible SARNET topical coordinator for CORIUM issues (topic #25).

Action 9/7: Ch.Journeau will prepare an advice on the project proposal of RFNC-VNIIEF “Large-scale corium experiments” and distribute it to the group members for comments (topic #25).

Action 9/8: A.Miassoedov will organise a meeting with RFNC-VNIIEF regarding topic #25 that should take place in conjunction with the project progress meetings on 1648.2 and 2936.

Action 9/9: D.Bottomley will collect the recommendations on the project proposal VERONIKA (topic #26) and send them to IBRAE and NIIAR.

Action 9/10: P.Hofmann will send the project proposal VERONIKA (topic #26) to the responsible SARNET topical coordinator T.Haste for comments.

Action 9/11: Concerning the prolongation of the project METCOR-2, D.Bottomley will prepare a joint advice for the new project proposal in addition to the letter of support (LOS) already submitted to ISTC in Jan '06 (topics #19 and #29).

Action 9/12: M.Hugon and L.Tocheny will contact J.Sanders regarding the situation of the ISTC CEG-SAM webpage. The current procedure is not working. A.Miassoedov should be able to have direct access to the webpage to store documents or a contact person in the ISTC Secretariat in Moscow should update regularly the CEG-SAM webpage based on the input of A. Miassoedov (topic #5).

Action 9/13: M.Hugon will thank the acting Director General K.Kadyrzhanov from the National Nuclear Centre of the Republic of Kazakhstan who kindly offered to organize and host the 10th CEG-SAM meeting in Kurchatov-City.

____________________________________
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