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1 Introduction

This document describes the work to be performetierframe of the SARNET contract with the EC
(Contract FI6O-CT-2004-509065), during the last mignths of the extended contract, from April
2008 to September 2008. Note that the JPA4 docufm9d: April 2007 to September 2008) was

already covering this period and that the preseatishent provides only minor updates from JPA4.

The Chapter 2 gives the updated list of participant

The Chapter 3 is an updated description of the JPA.
The Chapter 4 reminds the performance indicatobetmonitored during the project.
The Chapters 5 and 6 describe the work to be peddrduring the JPA4 extension (April 2008 -
September 2008), the required efforts and the redugligible costs.

2 Contractor list

Particip. | Particip. | Participant name Participant Country Date enter | Date exit

Role* Number short name project** project**

Cco 1 Institut de Radioprotection | IRSN France Month 1 EOP
et de Slreté Nucléaire

CR 2 AEA Technology AEAT United Month 1 Month 24
Waste Management WMTL Kingdom Month 25 | EOP
Technology Ltd

CR 3 KFKI Atomic Energy AEKI Hungary Month 1 EOP
Research Institute

CR 4 ARC Seibersdorf research | ARCS Austria Month 1 EOP
GmbH

CR 5 Association Vincotte AVN Belgium Month 1 EOP
Nucleaire

CR 6 Budapest University of BUTE Hungary Month 1 EOP
Technology and Economics
Institute of Nuclear
Techniques

CR 7 Commissariat a 'Energie | CEA France Month 1 EOP
Atomique

CR 8 Centro Elettrotecnico CESI Italy Month 1 Month 24
Sperimentale Italanio
Giacinto Motta SpA
Centro Elettrotecnico
Sperimentale Italanio CESI RICERCA Month 25 | EOP
Ricerca Spa

CR 9 Chalmers tekniska hogskoln ~CHALMERS Sweden thldn EOP

CR 10 Centro de Investigaciones | CIEMAT Spain Month 1 EOP
Energeticas Medio
Ambientales y Tecnologicas

CR 11 The Consejo de Seguridad] CSN Spain Month 1 EOP
Nuclear

CR 12 National Centre for DEMOKRITOS Greece Month 1 EOP
Scientific Research
"DEMOKRITOS"
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Particip. | Particip. | Participant name Participant Country Date enter | Date exit
Role* Number short name project** project**
CR 13 Universita' di Pisa UPI Italy Month 1 EOP
CR 14 Empresarios Agrupados EA Spain Month 1 EOP
International, S.A.
CR 15 Electricité de France EDF France Month 1 EOP
CR 16 Ente per le Nuove ENEA Italy Month 1 EOP
Tecnologie, I'Energia e
I'’Ambiente
CR 17 Fortum Nuclear Services | FORTUM Finland Month 1 EOP
Ltd.
CR 18 Framatome ANP SAS FRA ANP SAS France Month 1 EOP
CR 19 Framatome ANP-Gmbh FRA ANP-Gmbh Germany | Month 1 EOP
CR 20 Forschungszentrum Juelich FZJ Germany | Month 1 EOP
GmbH
CR 21 Forschungszentrum FZK Germany | Month 1 EOP
Karlsruhe GmbH
CR 22 Forschungszentrum FZR Germany | Month 1 EOP
Rossendorf e.V.
CR 23 Gesellschaft fur Anlagen- | GRS Germany | Month 1 EOP
und Reaktorsicherheit mbH
CR 24 University of Stuttgart IUSTT-IKE Germany | Month 1 EOP
CR 25 National Autonomous INR Romania | Month 1 EOP
Company for Nuclear
Activities Nuclear Research
Subsidiary Pitesti
CR 26 Institute for Nuclear INRNE Bulgaria | Month 1 EOP
Research and Nuclear
Energy
CR 27 Inzinierska Vypoctova IVS Slovakia | Month 1 EOP
Spolocnost Trnava Ltd
CR 28 EURATOM JRC ISPRA European | Month 1 EOP
Joint Research Center of Union
ISPRA
CR 29 EURATOM JRC ITU European | Month 1 EOP
Joint Research Center Union
Trans Uranian Institute
CR 30 EURATOM JRC PETTEN European | Month 1 EOP
Joint Research Center of Union
Petten
CR 31 Jozef Stephan Institute JSI Slovenia | Month 1 EOP
CR 32 Kungl Tekniska Hogskolan KTH Sweden | Month 1 EOP
CR 33 Lithuanian Energy Institute LEI Lithuania | Month 1 EOP
CR 34 National Nuclear NNC pnited Month 1 EOP
Corporation Ltd Kingdom
CR 35 Nuclear Research . NRG The Month 1 EOP
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Particip. | Particip. | Participant name Participant Country Date enter | Date exit

Role* Number short name project** project**
Consultancy Group v.o.f. Netherlands

CR 36 Paul Scherrer Institut PSI Switzerland | Month 1 EOP

CR 37 Ruhr-Universitat Bochum RUB Germany | Month 1 EOP

38

CR 39 Swedpower AB SWP Sweden | Month 1 EOP

CR 40 Technicatome TA France Month 1 EOP

CR 41 Thermodata THERMODATA France Month 1 EOP

CR 42 Suez-Tractebel SA TE Belgium Month 1 EOP

CR 43 Technical University of TUS Bulgaria | Month 1 EOP
Sofia

CR 44 Université Libre de uLB Belgium Month 1 EOP
Bruxelles

CR 45 Université Catholique de | UCL Belgium Month 1 EOP
Louvain

CR 46 Urad Jadroveho Dozoru SR uJb Slovakia | Month 1 EOP

CR a7 Ustav Jaderneho Vyzkumu| UJV Czech Month 1 EOP
Rez a.s. Republic

CR 48 Universidad Politecnica de| UPM Spain Month 1 EOP
Madrid

CR 49 VEIKI Institute for Electric | VEIKI Hungary | Month 1 EOP
Power Research Co.

CR 50 VTT Technical Research | VTT Finland Month 1 EOP
Centre of Finland

CR 51 VUJE Trnava, a.s. — VUJE Slovakia | Month 1 EOP
Inzinierska, Projektova a
Vyskumna Organizacia

CR 52 Becker Technologies GmbH BTech Germany | Month 1 EOP

CR 53 Atomic Energy of Canada | AECL Canada | Month 25 EOP
Limited

CR 54 Nuclear Regulatory Agency BNRA Bulgaria | Month 25 EOP
of Bulgaria

CR 55 New Castle University UNEW United Month 25 EOP

Kingdom
* CO = Coordinator

CR = Contractor
* EOP = End of Project

WARNING:
- Participants 28, 29 and 30 are a unique contractdegal entity: EC-JRC.
- There is no contractor N°38.
- The contractor N°45 has stopped his SARNET activiéis at the end of JPA1 but has not been
formally withdrawn from the Partners list.
- Participants 53 to 55 have entered the SARNET Congium since the beginning of JPA3.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
SARNET-MANAG-D105 DPAM/DIR-2008-0046




9/101

3 The SARNET activities

The SARNET activities consist of:

- the R&D activities carried out by SARNET membdarsthe frame of national or international
programmes, contributing to the resolution of remmg issues identified in the EURSAFE
project then through the work of the SARNET Worlckege 07 on Severe Accident research
priorities;

- a complementary programme jointly carried ouliedaJoint Programme of Activities (JPA) and
aiming at:

0 progressively integrating the above national/irational research programmes,

0 initiating and launching new programmes jointlyr@d out by sustainable research
groups,

0 capitalizing the acquired knowledge in the integade ASTEC and in data bases,

o diffusing knowledge.

The JPA constitutes the kernel of SARNET Such activities give the orientations to be fakal, in
terms of research and work distribution between BER members. They build the necessary links
between national programmes, facilitate the necgssansfers of information (inside and outside the
network), and organize the work partition in ortemmake the most of available competences and
means.

The JPA can be broken down into 4 main activities:
- Integrating Activities to strengthen links betwemganisations;

- Joint Research Activities to pilot the researcttivities addressing remaining
outstanding issues, to elaborate synthesis, argtgrone proposals;

- Spreading of Excellence Activities;
- Management Activities.

The ASTEC code is the main integrating componemt @none of the gathering places of the
knowledge. It contributes to the diffusion of thkisowledge efficiently. Activities linked to ASTEC
will thus appear aslfitegrating Activities, whereas some of them contribute also to the eanig
“Spreading of Excellence ActivitieConcerning“Joint Research Activities” most of them have
links with ASTEC, as one of their ultimate goalsnsists in providing physical models to be
integrated in ASTEC. Furthermore, the exchangafofrimation on the detailed models developed by
the various experts through interpretation of expents will lead at medium and long term to generic
common models used in the different detailed c¢drample of ICARE/CATHARE and ATHLET-
CD). Besides, adequate models are derived frometdetiled models and will be included in the
common reference ASTEC code.

The R&D needs are periodically updated and theatibjes of future experiments are defined taking
into account the outcome of the collaborative workrisk studies. A consensus has been already
reached on closure of some issues and it will atleastributing competence and manpower on open
ones in concert with other international projecgy( ISTC, OECD projects...) both for the last
months of the current SARNET contract and for goeeted SARNET Follow-up.

Most of the JPA elements are interlinked: for ins& experimental database activity and ASTEC
physical assessment; or model recommendation fatediin the Joint Research Activities and model
implementation in ASTEC. This contributes to tightae links between the different participants to
these activities (horizontal integration).

The R&D activities surrounding the JPA and connected to it are mainly
- the GRS-IRSN programme aiming at developing tiiegral code ASTEC and making it open
and available for all SARNET partners,

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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- the diverse national research activities (expental programmes, related interpretation and
modelling activities) that aim at resolving opesuiss identified as important and of common
interest,

- the development of Level 2 PSA methodologies, rdwults of which provide inputs for the
definition of research priorities elaborated by SH partners.

These key programmes are called SARNET Associatedr&dnmes(SAP) in the rest of the
document.

The JPA clearly constitutes the active link conimegcall these associated programmes and making, in
a sustainable way, the whole system more and nificeent.

Beyond programmes carried out by SARNET contractsmme external programmes are taken into
account:

- ISTC projects,
- OECD projects,

- and more generally, programmes of interest ahrdat by non-SARNET members or non-
European organizations (i.e. specific VVER joirggarch programmes, ...).

It is a priority task of the Consortium to defitetway to associate or integrate these programntes a
the involved teams, when there are in a positioootoplement in a sustainable way the competence
and expertise of SARNET in domains of importanceriiy the first SARNET years the interactions
between SARNET and the CEG-SAM (Contact Expert @ron Severe Accident Management) of
ISTC have been defined in order to integrate in NER activities results of ISTC projects devoted
to Severe Accident and to provide SARNET inputhe definition of ISTC project test matrices.
Strong links with OECD projects have also beenbdistaed.

3.1  SARNET Associated Programmes

As said previously, the main elements of thesecat®n programmes are:
- ASTEC development by GRS and IRSN,

- Research programmes carried out in organizatdmnsh are members of the network,
(experimentation, interpretation and modelling),

- Current Level 2 PSA methodology developments.

They are described below in order to give the bamndonditions of the JPA, main component of the
present SARNET contract.

3.1.1 ASTEC

The ASTEC code that is jointly developed by IRSNI &RS describes the complete behaviour of a
NPP under severe accident conditions. It is extehsused by IRSN for Level 2 PSA regarding 900

and 1300 MWe Pressurized Reactors. It behavesasaim integrator of knowledge in SARNET and

contributes to diffuse this knowledge to all mensber

For the 6-month period corresponding to this JPR&éresion report (April 2008 to September 2008),
there will be no more release of a code updatedioer The partners will finalise their code
assessment work done with the latest version Vii23since January 2008. The outcomes will be
completed by a few non-regression tests in ordgetan overall synthesis of ASTEC V1 assessment
during the 4.5 years of SARNET.

IRSN and GRS will continue their intensive prepambf the first version V2.0 of the new series V2,
to be released end of 2008. This version will idelthe ICARE2 IRSN mechanistic code as module
for core degradation and will simulate the EPR e hew models will be implemented on the basis
of proposals elaborated in the frame of Joint Rebedctivities, particularly on fission product
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behaviour. At the end of JPA4 extension, the pastmell also synthesise the needs of ASTEC code
evolution for the next years.

3.1.2 Research programmes

Such activities concern experimental programmetgrpnetation work and/or modelling activities,
which can be broken down into:

- corium issues,

- containment issues,

- source term issues.
Current and future activities to be carried outgdartners with the objective to solve the above-
mentioned issues have been selected for SARNETe di@cisely, they consist in:

- performing new experimental work (separate-effeot integral tests) and
preparing/interpreting it with models or codes;

- interpreting already performed experiments withdels or codes;

- performing scenario sensitivity studies in reacimnditions with models or codes in order
to target actual conditions in the experimentscomwestigate the influence of various
models or model options;

- modelling activities.
Resolution of Corium issues

I n vessel phenomena

The issues identified in thd'FWP EURSAFE project concerning in-vessel phenomesra:
- Water injection (hydrogen generation, core coditgbex-vessel corium coolability);

- Late-phase in-vessel degradation and loss oftBeReessure Vessel (RPV) integrity (molten
pool/debris behaviour in the lower plenum);

- Lower head failure and corium release to cavity;

- Specific remaining issues on early-phase deg@déincluding BC effects from control rods
and oxidation by air or steam/air mixtures),

- Reactor Cooling System (RCS) integrity includiigk of induced breaks in steam generators.

Additional items have been added in the continmadibCOLOSS European project according to their
importance for fuel behaviour and fission prodwease: the I effects and the oxidation by air or
steam/air mixtures

For each one, experimental and interpretation iieivhave been initiated in the frame of national
programmes. These programmes may be classifiegixtopics:

- T1: Hydrogen generation during core reflooding;
- T2: Core and debris coolability during refloodimgcluding ex-vessel debris bed coolability;

- T3: Late phase core degradation and corium behaimn lower head, including in-vessel melt
retention strategies;

- T4: Vessel failure and release into cavity;
- T5: Early phase degradation and boron carbidectsf
- T6: Zircaloy oxidation by air or steam/air mixéur

The concerned experimental programmes underwapléoned) by the SARNET organisations and
to be considered as associated programmes are givere table below (some updates may be
missing):
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NAME Topic Leading organisation
Vessel external cooling facility T3 CEA
DEBRIS T2 IUSTT-IKE
DEFOR, MISTEE-J, T2 KTH
POMECO-U
FOREVER, SIMECO T4, T3 KTH
LIVE T3 FZK
MAESTRO platform T1,T5,T6 IRSN
PHEBUS FP T3, T5 IRSN
QUENCH and SETs T1,T5,T6 FZK
STYX T2 VTT

The interpretation of experiments is carried ouhwiifferent models or codes (ICARE/CATHARE,
SCDAP/RELAP5, SCDAPSIM, ATHLET-CD, KESS, MELCOR, AEC).

Among all needs of R&D identified in EURSAFE, omyo in-vessel phenomena are not currently
covered by experimental proposals: “Effect of LoAwead penetrations in case of external cooling”
(very dependent on NPP design) and “Steam gengrkioum and tube failure”. They refer to
thermal hydraulics studies and should be examiated bn.

Ex-vessd phenomena

Likewise, the issues identified in th& 5WP EURSAFE and EUROCORE projects concerning ex-
vessel phenomena are:

- T7: MCCI: molten pool configuration and concrat#ation;

- T8: Ex-vessel corium coolability, top flooding;

- T9: Ex-vessel corium catcher: corium ceramiceriattion and properties;

- T10: Ex-vessel corium catcher: coolability andevdottom injection.

These items have been selected with the followndtiomales:

- Improve predictability of axial versus radial atbbn up to late phase MCCI to determine
basemat failure time and loss of containment intyggr

- Increase the knowledge of cooling mechanisms dyy ftooding the corium pool to
demonstrate termination of accident progressionkaeging containment integrity;

- Demonstrate the efficiency of specific corium otesr designs by improving the
predictability of the corium interaction with coniucatcher materials;

- Demonstrate the efficiency of water bottom injgetto cool corium pool and its impact on
containment pressurisation.

They are addressed in the following experimenta@mmes to be considered as associated to the
network:

NAME Topic Leading organisation
ARTEMIS T7-T9 CEA
COLIMA T7-T9 CEA
COMECO, POMECO-U T8-T10 KTH
COMET T10 FZK
DECOBI, DEFOR T10 KTH
VULCANO T7-T9-T10 CEA

The interpretation of experiments is carried ouhwiifferent models or codes (WEX, WECHSL,

MEDICIS, TOLBIAC, TOLBIAC-ICB, CROCO-2D, MELCOR, KES, MEWA).

Thermodynamic and material property research
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The objective is to develop reference thermodynaamnid thermo-physical property databases for a
consistent analysis of severe accidents.

In the case of thermodynamic properties, a databasts (NUCLEA), which is already used in
computer codes and for severe accident analysigeireral. The work in SARNET is mainly a
continuation of the effort of the ENTHALPY projet5" FWP) to complement and improve this
database.

In the case of thermo-physical properties, no saidtatabase exists at European level for severe
accident analysis. Existing databases cover esfigntiroperties under normal conditions. Works
have been already identified with the scope affillthis gap.

The work consists of analytical and experimentélaies as follows:
- Thermodynamic properties database NUCLEA (coatiom and extension of work performed
in ENTHALPY)
* Assessment, validation, merging, editing and magmee
» Develop approaches for coupling the data base$#tlcodes (ASTEC)
* Identify the experimental needs for completingdaé base
»  Select the most appropriate capability(ies) ofleéwork to provide the missing data.

- Thermo-physical properties database preparatork w

e Collect information on systems used by partner®rnger to find the best solution to
normalise corium thermo-physical properties used &evere accident analysis
(continuation and extension of work performed i BWP ECOSTAR project)

« Make syntheses from existing experimental data

e Select the most appropriate capability(ies) of Nework to measure properties of first
importance still lacking data

» Compare the data used in European PWRs to thoddars€anadian CANDUS.

» Develop a reference database.

* Experimental qualification on SARNET experimentsth@r specific tests or global
experiments)

Resolution of containment issues

The issues identified in thd' WP EURSAFE project concerning containment phemanaege:
- Hydrogen combustion/detonation and containmenbaphere mixing;

- Fuel-coolant interaction;

- Direct containment heating.

The knowledge about the formation of combustibles gmixtures in containments, local gas
composition and potential combustion modes is thsisbfor hydrogen risk assessment and the
development of mitigation strategies for real panthe experimental and theoretical ongoing
research concentrates on the reduction of stiditeng uncertainties, especially concerning:

- The effects of inhomogeneous hydrogen mixturéecef on combustion;
- Reaction kinetics inside catalytic recombiner&R,

- Hydrogen distribution in the different parts d¢fet containment with the risk of high local
concentrations, taking account of containment gégmeémulti-compartment), mass and
energy exchanges coming from phenomena as walkecation, spray and sump evaporation,
but also the effect of recombiners on the gasidigion.

During the first months of SARNET, a consolidatioh knowledge in the last domain had been
obtained, taking account of results of the assediaxperimental programmes TOSQAN (IRSN),
MISTRA (CEA) and ThAl (BTech) experiments, espdgiain the framework of the OECD
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International Standard Problem No. 47 (ISP47). inkerpretation of experiments was mainly carried
out with ASTEC, COCOSYS, TONUS-0D Lumped-Parametates and with CFD codes (TONUS,
GASFLOW, CFX, FLUENT). Several issues were alsaniidied during that time, which were further
investigated:

- the modelling of saturation conditions (in partanuhot well modelled in CFD codes),

- the interaction of spray mitigation systems witimtainment atmospheres,

- the interaction of recombiners with the containnamosphere: hot gases exiting recombiner
chimneys create natural convection flows due tontlaé buoyancy effects, which affect the
distribution and mixing of the different gases witlthe containment, and therefore the
amount of hydrogen that can enter into the recoerbin

- the need to further validate CFD codes on genuiBBlyut well instrumented experiments.

In consequence three benchmark exercises wereamedo
o validation of spray models in CFD/LP codes, basedeaperiments performed in the
TOSQAN and MISTRA facilities,
o modelling of wall condensation in CFD codes,
0 interaction between Passive Autocatalytic RecombindPARIS) and containment
atmosphere.

During the last period of SARNET, the activitiedlwie concentrated on bringing the work performed
within the three benchmarks to meaningful conclusidn particular final reports of the all three
benchmarks will be completed. Additional simulasowithin the Condensation and PARIS2
benchmarks might eventually be performed.

A special activity concentrates on modelling of dmstion of inhomogeneous hydrogen mixtures by
performing a code benchmark using codes such aseENIlJ REACFLOW and TONUS on
ENACCEF experiments. The combustion experiment, fave been performed in the ENACCEF
facility with hydrogen gradients, provided data focode benchmark, which will be concluded in the
last period of SARNET. In the REKO-3 facility autdalytic recombiner experiments have been
made under controlled conditions with forced flavis was accompanied by an extensive modelling
activity using CFD codes such as TONUS, REACFLOW BEKO-DIREKT and the integral code
ASTEC. This work will be continued. The new REKOfcility will be commissioned, which
couples natural convective flow conditions withaeiner processes.

For the estimation of potential consequences oFdaelant interactions in real plants, a deeper
understanding and an increased knowledge is rafjalbeut specific processes like premixing, melt
fragmentation, and particle heat transfer mode dode modelling and code validation. The
experimental programmes TREPAM (CEA) and ECO (FE&Ye been finished, and MISTEE (KTH)
is on hold. MICRONIS programme (CEA) has been imfgted due to major technical difficulties.
KROTOS (CEA) has restarted in May 2006 and willnfiothe main focus of the future work. The
interpretation of experimental programmes is cdroat with the codes MC3D, IKEJET/IKEMIX,
IDEMO-2D and FRADEMO. The code evaluation and expent analyses will be continued. Part of
the work will be devoted to pre-calculating thesfiEERENA-2 experiments consisting in one test in
KROTOS geometry and one test in TROI geometry picgl ex-vessel conditions that are supposed
to intensify the explosion energetics.

Regarding direct containment heating, experimemigopmed with different materials (metal and
oxide mixtures) are of importance for real planplagations. The dispersion of melt in the cavitye t
reactor compartments and the containment in adcmemetry of German and French reactors, and
also of VVER-1000/320 reactor units 5 and 6 of Budgarian Kozloduy NPP, have been performed
to determine the pressure increase by Direct Qumint Heating. The underway main associated
experimental programme is DISCO (FZK). Furthergésta geometry of the German Konvoi reactor
will be conducted in this facility. The interpratat of this experimental programme is being carried
out with the CFD code MC3D and the system codes @®YCS, MAAP and ASTEC. The modelling
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of hydrogen combustion during DCH is continued wifie code COM3D, based on separate effects
tests performed in the past year.

Resolution of source term issues

The issues identified in thd' WP EURSAFE project concerning the source term are
- Effect of air ingress;

- lodine volatility in the Primary Circuit;

- Containment by-pass in case of Steam Generatoe Rupture (SGTR);

- lodine behaviour in containment.

The Severe Accidents Research Priorities Group (SAR/P7) reviewed the EURSAFE issues index
during JPA2, and re-evaluated certain of thesedbasethe evidence currently available. As a result
of this, ruthenium behaviour in the containment #mel effect of fission product heat-up in passive
autocatalytic recombiners (PARs) on the source tem@m now considered (in WP16). Also,
resuspension of deposited aerosols as well as @ggapon is considered in WP15, thus more fully
studying effects relevant to a possible late soteca. Safety issues not considered in the current
programme, such as fission product release duing eflood, will be kept on a watching brief, in
particular concerning proposed activities in ISHere, an active role has been taken in reviewing
source-term relevant proposals such as EVAN and QEIRA, and broadly taking into account
results from EVAN when they become available. keseris now taken in the PARAMETER series,
where the planned test SF4 will address air ingsssges. In the iodine area, account is takehef t
activities of the OECD/CSNI ThAl and Behaviour obdine (BIP) projects, where there is
considerable common membership with the containreihe work package in the Source Term
area.

In addition, the evolution of current NPP operasioas the evolution of fuel management towards
higher burn-up and the use of MOX fuel, make itessary to assess the possible consequences on
severe accidents. Assessment of the source tees tak additional importance for future NPPs, as
most European Safety authorities require that sesecidents be considered in the design of future
power plants.

In the SARNET frame, the following research aciegtassociated with these issues are carried out.

Several effects of air ingress are being addresgeel.impact of oxidising environment on the fuel
and on fission products release is being studigduth different experimental programmes,
consisting of separate-effects experiments to exarthe behaviour of fuel rods (such as FIPRED)
and especially the release of ruthenium (Ru) spegreler various oxidizing atmospheres (such as
MERARG, RUSET, VERDON, AECL experiments and VTT ap¢ion tests). On the theoretical
side, reactor scenario studies continue for déimiof test conditions in separate-effect experitsen
interpretation of experimental programmes will digocontinued. The main objective of this research
is a better evaluation of the consequences ohgitess on the reactor source term, in particular th
source term associated with Ru under oxidising itimmg and for various kinds of fuel. Models for
ASTEC are being proposed.

The impact of high temperature behaviour of fisspoducts, especially iodine, in the Reactor
Coolant System (RCS), is also being investigatethén network. The objective is to improve the
predictability of iodine species exiting the RCSpimvide the best estimate of the source into the
containment. It is well known that such behaviaudifficult to predict due to the importance of ron
equilibrium chemistry. Associated programme ad#sitinclude experimental and theoretical work:
separate-effect experiments to examine the sptme®d in the gas phase above the core in the RCS
(such as VERCORS and the very soon to be operatiGhHP facility), new more general
revaporisation/speciation experiments at VTT, asialpf fission products and aerosol transport and
speciation in the integral test Phébus FPT2, aatysis of control rod material release (such ahén
EMAIC tests), modelling and experimental supporttfee PWR control rod experiment QUENCH-13
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that includes measurement of Ag/In/Cd aerosol®waig control rod failure, along with associated
small-scale control rod tests, and modelling prajwfor the ASTEC code.

Some specifics of aerosol behaviour in the reabtawve been also identified as an important
unresolved issue. The main objective, as recomnitbhgehe EURSAFE experts, is to quantify the
source term and especially in the case of stearergtr tube ruptures which leads to a reactor
containment building by-pass. This is being addrésby the ARTIST research programme
coordinated by PSI, where integral and separagetefésts are being conducted in several facilities
by the PECA/SGTR facility at CIEMAT and by the VT&suspension facility. In addition to these
experiments, substantial theoretical work is beingducted. The question of revaporisation from
previous deposits is being studied through testth wimulants and/or samples from integral
experiments (RADSOL and REVAP programmes), whilgsidal resuspension is being considered
with two main activities; review of available repession models and analysis of the STORM
experiments from JRC Ispra; this latter work iskéid to the SGTR/containment bypass activities.
Corresponding interpretation work is being perfadmalong with modelling proposals for the
ASTEC code. Additionally, a model for retention aérosols while passing through containment
cracks (not previously treated in ASTEC) is undevedopment, using results from IRSN tests. In a
new development, experiments will be carried outthe COLIMA facility under the PLINIUS
platform to help formulate and assess this treatmen

Containment chemistry impact on the source terrstiils an open issue. The main objective of
SARNET activities here is to improve the predicliapiof the various chemical and physical
processes which control iodine behaviour in botlh dhs and water phases inside the containment.
This is now extended to ruthenium behaviour alreealysidered under the air ingress topic, so the
whole process of release though to behaviour irctmtainment is now taken into account. Various
phenomena affecting the iodine chemistry in thebasps (adsorption/RI formation/radiolytic
destruction/effect of steam condensation/effectpahts) have been and are being experimentally
investigated in separate-effect tests (EPICUR, FAARBISYPHE...) as well as at a larger scale in
ThAIl. Related interpretation will be carried ous, well as interpretation of iodine behaviour in the
containment of Phébus FPT2. Good complementaritstse between ongoing theoretical activities
and the relevant experimental work. An lodine Ditanual that provides recommendations for
experiments and for iodine codes in the contexthefr use for reactor safety estimates has been
issued, and is kept under continual review. Addgitare progressing on assessment of ruthenium
behaviour in the containment, including new expental work, and on the effect of fission product
heat-up on PARs, initially centred on past andgmefRSN experimental work (RECI concerning the
latter, for example). All this work is leading toodelling proposals for ASTEC.

To help preserve the knowledge, data from releeaperiments have been and are being uploaded to
STRESA nodes, an example being those from the ST@&Uspension experiments at JRC Ispra,
performed in JPA4.

3.1.3 Level 2 PSA

Several methodologies are used or are under padaeslopment in organisations needing such a
tool for Nuclear Power Plant safety assessmentsdheses or developments of methodologies
constitute the Associated Programmes related t?2PSA

Main objectives of the JPA are:
- to provide comparisons of these different appneac
- to promote their harmonisation,
- to share the efforts for the development of neethodologies (particularly dynamic
reliability methods).

The JPA is organized into three main topics:
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- Sub-project 1 — WP5.1: comparison of Level 2 P&#proaches and identification of
improvement needs

- Sub-project 2 — WP5.2: comparison and improvernémethodologies for assessment of
uncertainties

- Sub-project 3 — WP5.3: improvement of event tre¢hodology using dynamic reliability
techniques.

3.2 Joint Programme of Activities (JPA)

The Joint Programme Activities can be broken davto 4 series:

» Integrating Activities consisting of:

- the development of “physical” links between cantors in order to make easier and more
flowing the exchange of information,

- the development of common tools or methodologgribance the capacity of contractors for
harmonizing their research activities (ASTEC, Le¥&SA);

- the monitoring of end-users need and the josb@lation of research priorities;

- the monitoring of the integration and the elakiora of proposals to integrate further the
activities carried out in the frame of SARNET.

» Joint Research Activities consisting of:

- the elaboration of syntheses, based on the sestithe various associated programmes; these
syntheses lead to scientific consensus on propbsabdels to be implemented into ASTEC;

- the coordination of R&D tasks carried out in tineme of SARNET, with the objective to
make the best of available competences and means;

- the proposal of revision or initiation of programas with the objective to tackle the major
pending issues.

» Spreading of Excellence Activities mainly consigtof education and training, of writing a book
and of a mobility programme.

» Management Activities mainly consisting of the adistirative tasks.

So, the JPA is divided into 20 work packages (sofrtbese work-packages are divided in sub-work-
packages), including 8 on integrating activities,0® jointly executed research activities, 3 on
spreading of excellence and 1 on management.

3.2.1 Integrating activities (JPA/IA)

The Integrating Activities comprise:

- Implementation of an Advanced Communication Téoi fostering exchange of
information;

- Delivery of ASTEC code and support to code usadaptation of ASTEC to users
needs and qualification;

- Harmonization of Level 2 PSA methodology and depment of advanced tools;

- Implementation of scientific databases;

- Research priority assessment;

- Integration assessment.

WP1: Advanced Communication Tool

Description

The Advanced Communication Tool (ACT) is a key aptdo achieve SARNET goals. Indeed, ACT
is the unified support for efficient communicatidretween SARNET partners to achieve the
following needs:
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- Access, search, publish documents and accesss c@omcept of knowledge
repository),

- Contact and communicate with partners (interacéind collaborative services),

- Joint co-ordination of actions and programmes-qjgerative management of the
network),

- List links to satellites community projects (R&iDojects, related sites).

Since members were working in a heterogeneous @mment, a web portal has been designed to
provide a central access point to all relevantrimftion of a particular domain and collaboration
platform, including:

- A framework for documents (all common documepes),

- Cooperative solutions (forums, subscriptions...),

- Links to community sites (organisation, projecis...

The web portal also provides access to existingishentation and code that members are willing to
share. This implies that the structure should glethe means to describe data (notion of metantata)
order to ensure the long-term archiving and thedgemeity of the documents served on the portal.

The solution for the ACT consists of the followingpdules fulfilling requirements (non exhaustive
nor compulsory list):
- Web portal framework,
- Product Data Management solution to provide keolge repository for documents
produced in SARNET context,
- Easy access to scientific,
- Links to community’s tools (portals and databses

—
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The Web portal framework is the backbone of the momity; it provides an integration framework
for services, document repository and SARNET cddsainly ASTEC). This model is in charge of
authentication and first discrimination for usecess.

The ACT adheres to the model Product Lifecycle Mgmaent (PLM) to support the collaborative
creation, management, dissemination, and use ofnadtion and documents in the ACT from the
conceptual phase to end of life, integrating pegmiecesses, and information relating to SARNET.

It provides the following functionalities:
- Document management;
- Support tools for collaboration;
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- Support for system administration;
- Code management and versioning support.

The scientific code integration module consistprioviding for SARNET partners a simple and easy
access to ASTEC code. It first implies for codersisecess to the reference versions (and tools for
delivery and installation), as well as communicatietween users and the maintenance team (user
requests, maintenance answers...). Training suppeet'é guide, samples...) will be also available to
ASTEC code neophytes.

The SARNET Advanced Communication Tool is providagvelcoming access point linked to the
existing and future partners portals as well adriemal databases. Each partner could ask for
integration of links pointing to its own systemgddnformation services whether he considers that it
is useful to the community.

GRS is involved in the development/maintenancehaf tool; nevertheless most of the SARNET
partners are involved in providing feedback andyestons for improvement.

The development strategy has been based on 3 plsagdselow).

Phase 1: Analysis
Functional Analysis
Technical Analysis
Analysis of existing tools
Definition of the solution

Phase 2 : Development
Prototype development
Portal module development
PLM module development
Integration of links

Phase 3 : Deployment
Deployment on a validation platform
Deployment

The basic development and deployment of an AdvarCethmunication Tool (ACT) for the
management of information and documents as welthascommunication and collaboration of
partners in the project was performed in the fl8tmonths of the project. As a result, a workable
platform was established and is now fully operati@and widely used by the SARNET participants.

The work will continue on the topics which have eelevant in the development and deployment of
ACT till now:

- Maintenance of the ACT,

- Support to the Users,

- Evaluation of the feedback from users which may leanew functionality,

- Structuring and mapping knowledge and informationtent of the ACT,

- Extension and update of the public Internet Web.Sit

The maintenance of the ACT is an ongoing work, Witoncerns the hardware employed, the server
and ACT software, and the administration of user af user’s rights, particularly as new users join
and old users leave the project. Regular backupsagtee the function of the portal in case of
hardware breakdowns or inadvertent loss of infoionain addition, reporting on the use of the plorta

is needed in order to provide the performance aidis requested to assess the continued growth and
use of the portal.
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The support of users is an ongoing task, giving leld advice notably to document management
issues, setting up new shared spaces, or desigpéuific sites in the ACT.

User feedback has dropped as the handling of th& A€comes more familiar to its users.
Nevertheless, occasional wishes to extend a feaugemetadata in libraries, have to be considered

First efforts have been undertaken to structuréiiosvledge and the information accumulated during
the project according to its relevance, and to @reshe main topics of the project, the important
documents and the relations to other activitiesform of a mapping. This will be useful for
dissemination and exploitation of the knowledgengdiin the project after the end of the projectl an
will respond to the Commission’s general remarkt tima the cycle of knowledge production,
dissemination and exploitation, the last item is tbast developed, particularly after the end of a
project. The drafts of knowledge maps which havenbereated for the ASTEC and the CORIUM
topic will be further elaborated, and the other AR topics included.

The public Web has to be continuously extended déy mformation and important documents in
parallel to the evolution of the project. In spiferecent efforts, as the current content of thebwite

is still considered as being rather poor, particeféorts will be continued during the last perimdm

April 2008 to September 2008 to update the cordadtto change the presentation in order to become
really attractive.

WP2, 3, 4: Integral Code ASTEC

29 organizations (including IRSN and GRS) have esped their willingness to collaborate on the
adaptation and assessment of the Integral Code B8SThis code, which is developed by IRSN and
GRS, describes the behaviour of a whole NPP ureleare accident conditions. It is extensively used
by IRSN for Level 2 PSAs regarding 900 and 1300 M®Vessurized Reactors. It will serve as the
main integrator of knowledge in SARNET and conttéto diffuse it to all members. The ASTEC
project is divided into 3 sub-projects, namely:

- Users support/training, model integration andecadaptation,

- Physical model assessment,

- Reactor application and benchmarking.

IRSN and GRS will endeavour, in the limit of th&mancial capabilities, to offer the support to the
users that such a large diffusion will imply.

WP2: Users Support and Training, | ntegration and Adaptation (USTIA)

The objective of these activities is:

- To distribute the code versions, their updatesthrir documentation to code users, provide a
support and training for code users and organiZerrmation exchange between code
developers and users (Users Club).

- To integrate knowledge issued from SARNET inte ttode, adapt ASTEC to all types of
water-cooled NPPs operated in Europe.

An IRSN-GRS team will:
- Analyse the requests of ASTEC users and will psepsolutions as code adaptation or users
recommendations,
- Make the code updates available for SARNET pastne
- Deliver code versions and documentation.

The ASTEC Web site, based on ACT, is continuousigroved and maintained to make easier the
exchange of information and documents between #iatemance team and the SARNET users.
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All the organizations participating to the ASTECAJparticipate to the ASTEC Users Clubs. Users
Club meetings are organized periodically (in averagce every 15 months) in order to:

- Exchange information on the code use,

- Examine the code status regarding its developarethtassessment,

- Examine users requests and discuss their prjority

- Prepare recommendations to be addressed to theri@hiog Board.
The 3" Users Club will be organised by IRSN at Aix-en¥moce during 4 days in April 08. On the
basis of the IRSN-GRS development plan of the neres V2 of ASTEC versions and on their
overall experience on ASTEC use in SARNET, the nmg will synthesise at the end of JPA4
extension the needs of ASTEC evolution for the yesrs.

Training sessions will be organized upon demand sifynificant number of partners. E-learning will
be set up on the Web site in order to allow distiaxihing of new users.

As to models for CANDU, BWR and RBMK reactors, wayk detailed specifications is going on,
focusing on the higher priority needs, i.e. ther@ssel phenomena: KTH and IKE, with GRS support,
for BWR; INR and AECL for CANDU, and LEI for RBMK.

For SAM aspects, only the CEA partner is involvédw modelling of in-vessel melt retention and
external vessel cooling. Work is going on througlidation of the corresponding models.

WP3: ASTEC physical model assessment (PHYMA)

This activity consists of comparisons between AST&@ experimental data. In a very few cases,
experimental data can be replaced by results peoviny detailed reference codes, whose models are
largely more detailed and assessed than the ASTES (example: CFD codes compared to CPA
multi-compartment containment part of ASTEC).

This activity will provide inputs for WP2 above, dafor the definition of research priorities in the
severe accident domain.

In the JPA4 extension period, the work will congiBsynthesising the whole ASTEC V1 validation
work done during the 5 SARNET periods, possibly lyimg some verification of improvements of
results for experiments analysed in former JPAs.

This activity will be shared between the differemganizations, according to their competences and
complementarities (18 organizations, including IR8M GRS, will participate to the activity).

The validation will be extended to BWR and CANDUWesffic experiments. Five domains will be

covered:

- In-vessel phenomena (thermal hydraulic and degi@ad phenomena): AECL, BUTE, CEA,
ENEA, FZK, IKE, INR, INRNE, IVS, JRC Petten, LEIJV,

- Ex-vessel corium (MCCI, DCH): ARCS, GRS, IRSN,

- Containment thermal-hydraulic behaviour: ENEA, & RRSN, JRC Petten, JSI,

- Source term: CIEMAT, ENEA, GRS, JRC Petten, J8IS,

- Integral tests (Phébus): INR, IRSN, JRC Petten.

WP4: ASTEC reactor application and benchmarking (RAB)

The objective is to evaluate and improve the cdipalf ASTEC to simulate reactor transients,
including safety systems and main Severe Accideartddement (SAM) procedures.

This activity consists of ASTEC reactor applicaioand benchmarking with other codes. It will
provide inputs for the WP2 above, and for the didin of research priority in the severe accident
area.
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The reactor transients will concern 5 types of teac PWR, BWR, VVER, CANDU and RBMK.

ASTEC will mainly be compared to the integral coddELCOR and MAAP, but also to some
specialized codes such as ICARE/CATHARE, ATHLET-CBCDAP/RELAP5, COCOSYS,
TONUS...

In the JPA4 extension period, the work will consist synthesising the whole ASTEC V1
benchmarking work done during the 5 SARNET periddse ASTEC V1 reference input decks for
the different NPP (PWR, BWR, VVER, CANDU, RBMK) Wwhe updated.

This activity will be shared between the differemganizations according to their competence and
interest in each NPP type (20 organizations, inolydRSN and GRS, will participate to the
programme):

- Western PWR: EdF, EA, ENEA, AREVA-NP SAS, GRSSIR IKE, NRG, TRACTEBEL,

- VVER-440: BUTE, IVS, UJD, VEIKI, VUJE,

- VVER-1000: INRNE, TUS, UJV,

-  BWR: GRS,

- CANDU: INR, AECL,

-  RBMK: LEI.

WPS5: Level 2 PSA

Level 2 PSA is a powerful tool to assess plant figeaulnerability regarding NPP severe accidents.
It aims at evaluating possible severe accidentas@snin terms of frequency, loss of containment
integrity and radioactive release into the envirentnlt integrates the results of R&D programmes on
physical phenomena involved in severe accidentpef@xental programmes and development of
computer codes), in a risk assessment perspettiygrticular, it makes it possible to quantify the
contribution of prevention and mitigation measureterms of risk reduction.

Different approaches are used in Europe, deriveoh fwhat has been implemented in the US. The
objective of this activity is to compare, to impeoand to harmonize the methodologies used for
developing Level 2 PSA within European countried smshare effort to develop advanced tools, as
far as they are required.

On the other hand, the identification of the ma#tiocal difficulties encountered in Level 2 PSA in
terms of level of knowledge contribute to a bepeoritisation of R&D activities within the SARNET

SARP group (WP7). Another aspect is the adaptatfomethodologies for their application to the
reactor types used in the countries which haventgcmined the European Union.

Activities have been set up into three sub-projpet$ormed in parallel, each of them involving some
active partners.

The programme initially proposed for the first 1&mth period was mainly dedicated to the exchange
of information, the comparison of partners’ apptesc and the identification of technical points,
where complementary work of common interest iswestitd necessary.

During the same period, states of the art have bstblished on :
- dynamic reliability methods,
- uncertainty and sensitivity methods which couduised in support of PSA level 2.

The programme achieved for the second period (JE&®isted in:
- Establishing a more detailed comparison of pastmeethods for some specific physical
phenomena identified as crucial in terms of impmeéain the level 2 PSA results of lack
of importance (leading to major uncertainties),
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- Initiating, for those physical phenomena, therowement and harmonization of methods,

- Comparing the main probabilistic software,

- Establishing a specification of a benchmark eigserto compare the results obtained with
classical methods and with dynamic reliability nuoet,

- Establishing the theoretical basis of the Stinuliven Theory of Probabilistic Dynamics.

The programme developed during third period (JRAB)sisted in:

- Proposing first recommendations of harmonizedhows on some physical phenomena
considered in the level 2 PSA event trees,

- Reviewing the different partners practices asargg use of guidelines in already
developed level 2 PSA and establishing the partvierss on “possible” and “relevant”
themes for harmonization,

- Continuing the efforts on harmonization themesparing partner’s views on large early
release definition and on reactor final states #&rlevel 2 PSA, establishing a
questionnaire on level 1/level 2 PSA interface,

- Identifying and comparing the different softwahat may be applied for uncertainty and
sensitivity analysis methods which could be useslipport of PSA level 2,

- Comparing the results obtained with classicalhoés and with dynamic reliability
methods in the frame of the benchmark exercise,

- Initiating the development of a platform for risksessment including the development of
the SDTPD method.

The programme proposed for JPA4 (April 2007 to M&2608) period and for its extension (April to
September 2008) is the direct continuation of tttevilies performed so far and mainly includes:

- The achievement of the harmonization work staotethe different themes,

- The definition of some principles for harmonipation all physical phenomena,

- Setting up a synthesis concerning the use ofrejydgments by the different partners as
regards state of the art on expert judgment methods

- As far as possible, the extension to non SARNEIffners of the review of practices as
regards use of guidelines and views on “possibte’‘aelevant” themes for guidelines,

- A synthesis of work performed on harmonizatiopesss (JPA4 extension period),

- The finalization of the deliverable on softwai@ funcertainty and sensitivity analysis
methods,

- The specification and achievement of a new pluidbe benchmark for comparison of
classical and dynamic reliability methods (JPA4)d @ synthesis of the conclusions and
learning from all phases of the benchmark (JPAéresibn period),

- The continuation of the development of the platfdncluding the development of the
SDTPD method (JPA4 and its extension).

Two new tasks will be done in close relation witBTEEC WP and will concern establishing ASTEC
requirements for its use for level 2 PSA developnaad investigations of the possibility of ASTEC
coupling with probabilistic codes.

WP 5.1: Comparison of Level 2 PSA approaches and identification of improvement needs

Objective:

The objective is to compare the approaches encathtey the partners in elaborating, quantifying

and reviewing existing or ongoing Level 2 PSAsprder to identify the points related to methods or
knowledge which appear to be the most critical famdvhich improvements are needed. The second
main objective is also to propose, as far as plessiays of harmonization of partners’ methods.

Programme:
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In the first period of SARNET (JPA1), the differeelements of existing Level 2 PSAs amongst
partners have be reviewed and compared:

- Level 1/ Level 2 interface,

- Tools,

- Accident progression event tree (structure, esreabsidered),

- Release categories (grouping method),

- Assessment of physical events (general methahtdication of each phenomenon),

- Assessment of systems and human actions,

- Assessment of radiological releases,

- Results in link with R and D priorities,

- General method for evaluating uncertainties (ictared in more details in sub-project 2).

These different topics have been discussed, ohéhis of papers prepared by the partners. Technical
subjects, related to methods or knowledge, whamesmprovements are considered as necessary, in
a risk assessment perspective have been identfienn the list of improvement needs, a first
selection has been made for the next SARNET periods

During the JPA2 period (April 2005 to March 200@gin achievements concerned:

- The synthesis of previous work has been provi@®RNET PSA2-P02 and SARNET PSA2-
D36),

- A specific comparison of level 2 PSA for very gan Nuclear Power Plants has been achieved
(SARNET PSA2-P09 — VEIKI & UJV),

- Partners methods to take into account hydrogenbastion and immediate consequences of
vessel breach have been described in details (paosters),

- A comparison of main probabilistic software hagt undertaken (INR).

During the JPA3 period (April 2006 to March 200mMgin achievements concerned:

- Proposal of harmonized methods to assess hydrogembustion, immediate consequences of
vessel breach at high or intermediate primary piresgleading to corium fragmentation and
dispersal) has been done (SARNET PSA2-D71 deliVenahich has been sent for comments to
CORIUM and CONTAINMENT WPs),

- Partners’ methods to take into account melt eorand concrete interaction and to assess iodine
releases which have been described and comparstdyigws on possible harmonized methods
have been established, nevertheless work is stiéssary to define harmonized methods on this
subject,

- Definition of large early releases and of readinal states that may be considered in a level 2
PSA, partner’'s have provided their own definitioda comparison has been done to derive as
far as possible harmonized methods,

- A questionnaire which has been established ogl lElevel 2 PSA interface methods,

- Areview of main guidelines for level 2 PSA deyainent which has been undertaken,

- Partners’ practices concerning the use of gwdslifor level 2 PSA development and on themes
for which harmonization seems possible and relevauestionnaire on has been first prepared,
11 answers have been provided and analysed (SARNEAR D75).

During the JPA4 period (proposal covering the gefiom April 2007 to September 2008):

- Other SARNET WPs comments on D71 deliverable eientually lead to a revision of this
document (IRSN leader for this task),

- Efforts to propose harmonized methods to take adcount MCCI and iodine releases will be
continued so that to issue the corresponding delble (SARNET PSA2 D72) (NNC, GRS,
IRSN leaders for this task),

- Principles of harmonization of the methods tcetako account the different physical phenomena
will be proposed (deliverable SARNET PSA2 — D1ARSN leader for this task),

- Also the deliverable SARNET PSA2 — D99 on deiomtof large early release and reactor final
states will be provided (UJV, VEIKI leaders forghask),
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- Harmonized methods will be proposed, as far asipte, for level 1/level 2 PSA interface (Plant
Damage States definition, requirements for prosiul software...) (SARNET PSA2
deliverable) (SWP leader for this task),

- The questionnaire on partners’ practices abaiute of guidelines for level 2 PSA development
and on themes for which harmonization seems passbd relevant has been sent to the
participants to the post FISA conference “towardsnionization of level 2 PSA” hold in
Luxembourg in March 2006. As far as possible, abersng the answers provided, a revision of
the SARNET PSA2 D75 deliverable in this subject bd provided (PSI task),

- A short synthesis describing existing guidelif@slevel 2 PSA development will be provided
(ISAR task),

- A synthesis concerning the use of expert judgmeégtthe different partners as regards the state
of the art of methods of expert judgment will beypded (JRC task),

- In close relationship with ASTEC WPs, requirensefir ASTEC use in a level 2 PSA will be
provided (SARNET PSA2 deliverable which also concéf5.2) (VEIKI leader for this task); a
crucial point will be to determine relevant “criggr on different aspects of ASTEC requirements
(performance, qualification aspects),

- Also investigations of the possibility of ASTEGupling with probabilistic codes will be done in
a perspective of future benchmark step using ASTEB€ WP 5.3) and of practical and
systematic ASTEC applications for level 2 PSA (IRIshlder for this task). Probabilistic software
concerned are KANT and EVNTRE, while ASTEC modelggdration is an intrinsic part of the
platform including SDTPD method (see WP 5.3).

The above paragraph was written for the JPA4 doouriide part of this programme which concerns
the JPA4 extension period is confirmed.

WP 5.2: Comparison and improvement of methodologies for assessment of uncertainties

Objective:

From the different improvement needs, the topicceoming the methodologies for the assessment of
uncertainties has been initially identified andré&ated by the sub-project 2.

The objective of this project is to identify whidhppes of uncertainties have been considered in
existing Level 2 PSA amongst the partners, to complae methods used to assess them and, in a
second stage, to improve them and to achieve aicéetvel of harmonization amongst the partners.

Programme:

The development of Level 2 PSA involves differemiirges of uncertainties:

- Uncertainties propagated from the Level 1 PShated to the frequencies of Level 1 sequences;

- Uncertainties (approximation) due to the binnofg_evel 1 sequences in Plant Damage States
(variables not considered in the interface, vabfeontinuous interface variables);

- Uncertainties (lack of completeness) relatedhi dtructure of the Accident Progression Event
Tree (events not considered, order and chronolbgyents);

- Uncertainties (lack of knowledge) related to pebabilities of stochastic events (system failure
or recovery, human actions, some physical phenorseda as ignition of hydrogen combustion
or triggering of steam explosion);

- Uncertainties (lack of completeness) relatedheorhodelling of physical phenomena;

- Uncertainties (lack of knowledge) related to ¥héues of the parameters of the physical models;

- Uncertainties (approximation) related to the afit-frequency used in the probabilistic
quantification of the Accident Progression Evergd&r

- Uncertainties (approximation) related to the ignof Level 2 sequences in Release Categories
(variables non considered, values of continuoumhes).
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During the first year of SARNET, the different tygef uncertainties considered in the Level 2 PSA
performed so far by the partners and the methoed tesassess them have been identified. Besides,
uncertainty and sensitivity methods that could &eduin support of PSA level 2 have been reviewed.

During the JPA2 period (April 2005 to March 200@gin activities concerned::

- The synthesis of previous work has been provi@®RNET PSA2-P05 and SARNET PSA2-
D37),

- The report concerning uncertainty and sensitinitgthods in support of PSA level 2 has been
achieved (SARNET PSA2-P06),

- Partners’ methods to take into account uncer&gntelated to hydrogen combustion and
immediate consequences of vessel breach have bsenld in details (most partners),

- Review of possible software that could be usedufaertainty and sensitivity methods has been
initiated (CEA & JRC),

- Besides, according to the recommendations ofEi@ereview of SARNET to ifitegrate in the
Project the outcome of the Level 2 PSA uncertanwrkshop to be organised by the
OECD/NEA before the end of 2005, and, if necessarggassess the programme in the light of
these findings there was a strong representation of SARNET P3¥E2 members to this
workshop (Aix-en Provence — 7 t8 8f November 2005).

During the JPA3 period (April 2006 to March 2007dimactivities concerned:

- The preparation of a proposal of possible harzexhimethods to assess uncertainties related to
hydrogen combustion and immediate consequencegssel/ breach (part of SARNER PSA —
D71 deliverable),

- The description of partners’ methods to take iatwount uncertainties in meld corium and
concrete interaction and to assess uncertaintiesodime release and proposing possible
harmonized methods on this subject (task to besgediduring JPA4),

- The review of possible software that could bedule uncertainty and sensitivity methods has
been continued (task on going to be ended duriAg Jferiod).

The proposal for JPA4 period (proposal coveringpghgod from April 2007 to September 2008) is

associated with proposal for WP5.1 and consists in:

- The achievement of the deliverable SARNET PSA2 [part of the document related to methods
to take into account uncertainty on iodine releasgé on MCCI) (IRSN, NNC, GRS leaders for
this task),

- The achievement of the SARNET PSA2 — D101 dedilokr (review of tools for uncertainty and
sensitivity analysis methods in support to leveP3A development with description of the
different tools functionalities) (CEA task),

- The description of methods to take into accolifftedge effects (CEA, ISAR tasks).

The above paragraph was written for the JPA4 doouriide part of this programme which concerns
the JPA4 extension period is confirmed.

WP 5.3: I mprovement of event tree methodology using dynamic reliability techniques

Objective:

From the different improvement needs, the developnaé dynamic reliability method has been
initially identified and is treated by WP 5.3.

The event tree technique has been developed muainigpresent different scenarios of accidents,
influenced by functional events. It has been ugstlih Level 1 PSA and extended to Level 2 PSA. A
specific feature of Level 2 PSA event trees is fifatsical variables have to be assessed along each
branch of the event tree, in order to identify thede of loss of integrity of the containment ane th
radioactive release into the environment. Thereforstrong coupling exists between stochastic
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functional aspects and deterministic (but unceytgiysical aspects of the accidents, which are
difficult to take into account within the classi@lent tree methodology.

The general objective of this sub-project is tadgthow the techniques of dynamic reliability could
be used in order to improve the event tree apprvachvel 2 PSA.

When specifying a possible approach, one shouldsiden the assessment of uncertainties in
particular those related to physical phenomena.eller, the complementary techniques making it
possible to reduce the number of calculations,ngsoitance sampling in Monte-Carlo approach,
should be considered.

Programme:

Dynamic reliability techniques have been developearder to study the reliability or the availatyli

of continuous processes evolving with time in iat#ion with functional processes. Examples of such
techniques are Petri nets, Discrete Dynamic Everte TIDDET), Monte-Carlo techniques or
combinations of the previous ones.

Before SARNET, some works on (Level 1 or Level ZAPhave been already performed, in
particular by GRS (Germany) and CSN (Spain) inatmfation with the University of Brussels
(ULB).

During the first SARNET period, the current limitats of the classical event tree approach have been
identified and the concepts and the state of thefahe dynamic reliability methods have been draw
up (SARNET PSA2 — P04). A description of the SDTRigthod (Stimuli Driven Theory of
Probabilistic Dynamics) and an example of applaatf the MCDET (Monte Carlo Dynamic Event
Tree) for induced breaks on the reactor coolartegy$fiave been also provided.

During the SARNET JPA2 period (April 2005 to end Mfrch 2006) following tasks have been

achieved:

- The comparison of the MCDET method results witssical methods results on the example of
station black out situation (GRS),

- The synthesis of previous work (SARNET PSA2- D38)

- Another relevant example for dynamic reliabilapplication has been chosen and a draft of
specification for a benchmark exercise for appitcatof dynamic reliability methods in
comparison to classical methods has been prepHR&N]; the benchmark exercise so selected
concerns the risk of containment failure due torbgedn combustion. Events that could influence
the risk are the core reflooding and the sprayesyggiperating (that could intervene at any time),
and hydrogen ignition due to recombiners effectarany other random source of ignition
(SARNET PSA2 - P12),

- Development of SDTPD theory has been continuethénperspective of both the benchmark
exercise and more global applications (CSN & ULB).

During the JPA3 period (April 2006 to March 200f6)lowing tasks have been achieved:

- The two phases of the benchmark exercise have bebkieved (first without considering
uncertainties and then considering uncertaintiestig@pants were AREVA, CEA, GRS, INR,
IRSN, LEI, UJV, ULB, VEIKI) and the correspondingliverables (SARNET PSA2 — D97) will
be provided in April 2007,

- A statistical exploitation of the results obtaineith the SDPTD method has been done by LEI
and will be provided early during JPA4 period,

- The development of the SDTPD theory has beeniraged in the perspective of more global
applications and considering possible ASTEC “cowglli (including necessary software
development in the frame of the RISK TEC platforrithe sequence algorithm has been
developed and applied to the benchmark exercise nowbility programme has been proposed
and accepted on this subject,
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- A second mobility programme has been proposedaacdpted on the use of the Monte Carlo
method in the frame of dynamic reliability problems

During the JPA4 period (proposal covering the mkfrom April 2007 to September 2008):

- The specification of the benchmark exercise odrbgen combustion issue for comparison of
classical and dynamic reliability methods will bevised to include a third step (CSN, ULB,
IRSN leaders for this task). The modifications wihcern:

o] The separation of epistemic and stochastic uncéigai(to be quantified separately),

o] The introduction of delays in human actions achiesets (core reflooding, spray system
operating) so that the exercise be more realisiicadso to enhance the possible advantages
of the SDTPD method,

o] Better modelling of steam condensation.

- The step 3 of the benchmark (same participampea®d than for earlier steps) will be achieved
and a final conclusion including perspectives aialyic reliability methods use will be given,

- In parallel, the development of the platform imihg the development of the SDTPD method
will be continued (SARNET PSA2 - D102 deliverabfeNarch 2008, then second deliverable
(D117) in October 2008 on conclusions on SDTPD oadhdevelopment and possible uses).

The above paragraph was written for the JPA4 doouriide part of this programme which concerns
the JPA4 extension period is confirmed.

I mplementation of scientific databases

The objective is to develop and maintain an insemithat insures preservation, easy access for
codes, exchange and processing of severe accidgrdrimental data, including all related
documentation.

The data of concern are:

- Existing experimental data that SARNET partneeswilling to share with the other partners
in the network;

- All new data produced within SARNET.

No European database existed to host severe atdalenin a unified platform for long term storage,
sharing and use. A first step towards the developragsuch a platform was undertaken in WP5 of
the EURSAFE project {5FWP). A platform mock-up has been developed in EBRE starting
from the STRESA structure. Basically, a web conpacto a portal hosted by one of the partners
(database net administrator) gives access to @@lers (nodes) hosted by the other partners. In
general, each local server contains the data gbahmer who hosts it, but a more centralised gwora
can be envisaged whenever necessary. A STRESAaefiw installed on each local server, which is
managed by the partner himself who decides andralenaccess to his data through different
authorisation levels as a function of the propedijts.

This system became the basis of the SARNET expatahelatabase, DATANET. The action was
carried out in 3 phases:

Phase 1: Evaluation and decision (achieved during SARNET first year)

Partners that already were trained to the use ORESA have assessed the platform.
Recommendations to select STRESA have been comnfirme

Phase 2: Deployment (achieved during the SARNET first three years)

The software has been distributed and implantediteis of new users. Training sessions have been
organised.
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Phase 3: Data storing and platform maintenance (phase still going on)

In the continuation of EURSAFE experimental datebasork-package, some data storage was
already foreseen by some partners since the begimfithe contract:

- Data from PLINIUS platform: VULCANO, COLIMA;

- Data from Phébus FP and VERCORS;

- Data from KJET, PREMIX, ECO, QUEQOS, DISCO;

- Data from FOREVER, KMFCI, POMECO;

- Data from CODEX-VVER: core degradation bundlddes

- Data from VICTORIA and HORIZON.

Beyond this, data produced in SARNET have beenimomdsly integrated to the platform as they
became available.

In parallel the developer of the platform suppdinis users and up-dates the software in the frame of
so-called maintenance activity.

This platform has been linked to the SARNET Advah€@mmunication Tool.
Research priority assessment

The objectives of this action are to provide thev&@ning Board of SARNET with guidelines for
defining the orientations to give to the JPA imterof joint research activities of common intesd
high priority, to reassess the research prioribeshe different issues set up by EURSAFE under th
aspects of SARNET, to include in the orientationgess the safety significance, risk potential and
knowledge on the different phenomena. This actiaken use notably of:

- The outcome of the EURSAFE action (results of PR severe accidents);

- The results of the qualification/benchmarking\atiés on ASTEC,;

- The results of reactor calculations carried auhe other activities;

- The outcome of the research performed in thesttirematic sub domains of SARNET

(corium, containment, source term);

It makes use also of results obtained in the framether international projects (ISTC, OECD...).
The outcome of Level 2 PSA activities, carried imuthe frame of national programmes, is regarded
in particular in the assessment of the prioritigsk{informed research). It takes into account the
potential capabilities of SARNET and identify thetgntial experimental or theoretical programmes
to undertake for resolving the identified importpending issues.

The ongoing action is performed by 12 participamtslose collaboration, representing TSO, industry
and utilities. This collaboration between the expevho perform research and the ones who use its
results is essential to correctly address the phena and its relevance. A stronger involvement of
PSA Level 2 specialists was started to input PS#&ll8 results for better estimation of the impafct o
risk on the relevance of the discussed phenomena.

The action resulted in a ranking and allows in fdatiermining which programme should be initiated
or pursued and which should be closed or not stafellowing proposals made in the frame of
OECD-CSNI working groups, the criteria for rankirflects considerations such as:

» the priority of the safety research issue it egtail

» the risk significance involved (when risk assesdnsefeasible and/or appropriate),

» the capacity to address a safety issue in a corapsale manner,

» the potential for substantial improvements in aeotd mitigation and management

procedures,
» the likelihood it will bring conclusive results,
» the extend to which it affect plant operationt isian operating plant issue,
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* the number of plants affected,
» the relevance it has for maintaining strategic cet@pce and infrastructure,
» the program cost and duration.

As well the method of ranking used in EURSAFE itofwed.

There are conditions under which closing an isaeimes a necessity; nevertheless, defining generic
closure criteria is very difficult. The followingripciple was used, and a research issue could be
proposed for closure:

* when there is convincing information available ttfe issue addressed does not constitute a
challenge to safety plant,

» or when there is a general understanding that kengd is adequate and further research is
not needed,

* or when it is unlikely that further research wiltopide end users with results that will
augment significantly the knowledge that is alreadgilable (for instance because the return
of knowledge from a programme has substantiallyirdshed with the time);

» or when there have been important changes in mituét.g. in industry plans or in regulator
priorities), which reduce overall priorities.

Since closing an issue and the related programmeleaa to teams of experts to be disbanded or
facilities to be closed, it is important to weigtdrefully the consequences, and examine which re-
orientation might be proposed in order to avoiceversible loss of strategic competence and
infrastructures.

During 2007 the priorities of the 21 EURSAFE Reskdtems (ERI) were intensively rediscussed
and reassessed in a top down approach. The isskiagavas mainly confirmed by the SARP group
during the period betweerf' 3neeting in February 2007 antl 8ARP meeting in September 2007. As
a resultsix issues are regarded to be investigated furthdr igh priority . Four issues are re-
assessed witmedium priority : these items should be investigated further asaédir planned in the
different research programs. The risk significarisereduced due to considerable progress of
knowledge, but some questions are still open.fiverissues the current knowledge is considered as
sufficient assessing the state and progress of lety® and the risk and safety relevance and taking
into account ongoing activities outside SARNET fearthese issues are assessed lithpriority ,

they could be closed after the related activitiesfmished.Three issues are marked dssue could

be closed! Due to the risk significance and the currentesiait knowledge, which is regarded as
sufficient in comparison to other issues with geeaisk relevance and larger uncertainties, ndéurt
experimental programme is needed in the SARNET dram

The results of this action were distributed to pérticipants and the scientific coordinators
coordinating corium, containment and source tertiviies for comments before its release Given
comments of advisory committee members and endsusere taken into account. The work
performed in the SARP group is an attempt to cama reasonable time under consideration of all
useful co-determination to an agreed decision.

The results of the new ranking are described irendetail in the SARNET report D67.
| ntegration assessment

This action consists of the evaluation of progmressle by the consortium towards its objectives, and
of the definition of corrective actions where neszesy.

The members of the management team carry out tlwnatt consists of:
- collection of information necessary to measuredhiolution of progress indicators as
defined in Chapter 4 (quality of integration, iratiors),
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- analysis of the results (explanation of indicat@olution, definition of the progress
margins),

- proposal of actions (revision of the JPA, propaxfacontractor actions beyond the
JPA, ..).

A yearly report on these indicators has been re#®10, D49, D81). The last report (D106) will
cover the last 18 months of the project from ARED7 to September 2008.

3.2.2 Programme for Jointly executed Research Actities (JPA/IJRA)

The EURSAFE project highlighted a number of remagnimportant safety issues, which need to be
investigated experimentally. The critical mass a@impetence (experimental facilities, experts)

necessary to address these issues was identified. cbmpetence has been assembled in the
SARNET network with part of their current activiieas far as these activities have a link with the
issues to be investigated. This assembly conditatpromising matter of tight cooperation between
participants of SARNET.

The Joint Research Activities programme, whichrespnted hereafter, is an added element aiming at
promoting in sustainable way collaboration withive tabove assembly, between the main European
actors in nuclear safety. The basic elements fohn supromotion are:
- reaching a common understanding of issues andophmena, of their importance in
terms of safety and knowledge,
- determining a consensual approach to resolvestnaining uncertainties.

Thus, the JRA consist of:
- The joint elaboration of syntheses on the inttgifon of experimental results and joint
elaboration of recommendations for model implemigonan ASTEC,;
- The joint elaboration of programme proposals;s¢heroposals will address underway
programmes (recommendations, re-orientation, ...)asd new ones; these proposals will take
into account as an input conclusions released dgadkcalled “research priority assessment”;
- The joint elaboration of work plans aiming at nmakthe best of available competences and
means, and their monitoring.

The JRA are clearly linked to the associated d®widescribed in §3.2.1. Indeed, their results,
aiming at solving Corium, Containment and SourcenTissues, are the basic inputs of the JPA.

The experts of the network jointly analyse and wisoon experimental programmes performed within
national programmes activities. They jointly form@d recommendations on test matrix, on test
procedures or on instrumentation (practically pengninvolved in these experimental programmes
will provide these experts with information on fégi description, facility capabilities and
limitations...). After a first period of work and awding to the remaining issues, if new data are
required, the experts will have to formulate recandations on test definition.

Experts have also joint interpretation activitie$ich consist in analysing the different interptieia
works performed within the associated programmesmRhe discussions, analyses and comparison
work, only possible in such a network frame, a dretinderstanding of physical phenomena is
expected. This activity constitutes a feedbacktler orientations of the experimental programmes,
and is a really integrating activity for sharingtire European Union the knowledge obtained through
the interpretation of experimental results.

A similar activity has been undertaken for jointdeding, that is to say that experts in the frarhe o
JPA will analyse, discuss and compare their appra@ach activity has the objective to converge on
recommendation on the development of a model. Trfa édutcome is to make recommendation for
models implementation in ASTEC.
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All the associated experimental programmes are phrthe so-called Pre-Existing Know-How
(PEKH). The corresponding access rights will bentggd following principles defined in the
Consortium Agreement:
« the access rights to pre-existing know-how (wheh declared as non available) will be
granted on a royalty-free basis for carrying wonkier the JPA,;
e the access rights to “protected” data will havbedémegotiated.

Thus, when elaborating the JPA, the access rightsations are identified in order to make possible
in a deadline consistent with the timetable the @leftion of the negotiation.

The results of interpretation of non-European expemtal programmes, performed in the frame of
for instance OECD or ISTC projects, will be usednpsits of the JRA.

In the particular case of ISTCs (those lying in tloenain of interest of SARNET and monitored by
CEG-SAM), specific actions will be defined and @drout inside the JPA, and aiming at:

- orientate the corresponding research programmes,

- monitor the progress,

- and carry on the interpretation of experimerngsbits.

These actions will lead, at least from a technmaiht of view, to a partial integration of ISTC in
SARNET.

On practical way, the experimental results usedhm frame of the project are collected and
documented in the SARNET experimental databaseetsHared easily (with all the guarantee
concerning the access rights). Thus, as far ashpesthe data implementation in the experimental
data base is planned consistently with needs off¢fe

Expert meetings are periodically organised. Wediatinguish 2 kinds of meeting:

- The yearly review meeting (one per domain) tospré synthesis of the work
performed and to discuss for the concerned donmerotientations of the next JPA
period;

- Specialized meetings (with no precise frequenioyplving a small number of experts
and devoted to technical points which could covengk package or a part of it.

Resolution of corium issues

21 organizations participate to this topic; thremkspackages have been defined:
* WRP9 Early phase core degradation (EARLY)
 WP10 Late-phase Core Degradation and Vessel balraUiTVES)
« WP11 Ex-vessel Core Recovery (EXCORE) dealing wiitCl and Debris
Coolability.

WP9 addresses the risk of early containment failuoe, t rapid generation of hydrogen, which may
not be accommodated by re-combiners. It deals twitirogen generation during core reflooding
conditions (esp. oxidation of metal-rich mixtureB)C and fuel burn-up impact on core degradation,
and more generally the remaining questions in tbee adegradation early-phase (in particular,
oxidation of clad with advanced alloys and hydrogemeration during melt relocation into water
present in the vessel lower plenum). It considemsous atmospheres including air and air/steam
mixture as they have a strong impact on fuel behavand fission product release. Experts will
continue to review experiments such as BECARRE, ERDMOZART, PARAMETER, QUENCH
experiments, as well as Phébus FPT2, FPT3 and CTHR#&nd 28 reactor tests, and jointly propose
recommendations on tests design and tests matterpretations based on main codes calculations
(ICARE/CATHARE, ATHLET-CD, MELCOR, SCDAP, MAAP4,.), performed by SARNET
partners, will be analysed and compared, with tbhgedive to produce a synthesis on joint
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interpretation of experiments. Proposals of modielm partners will also be studied and debated,
leading to a synthesis on modelling and to propsoeal ASTEC.

From experimental point of view the next periodhtights will consist of:
- QUENCH experiments: QUENCH-13 with SIC controdls
- Separate effect tests on the oxidation behawboew cladding materials in steam and air,
- Continuation of BC experiments (BECARRE Parts Il and Ill) on the MBIERO platform
facilities at IRSN,
- Small scale tests on air ingress at IRSN, INRRAK.

Close link will be maintained with PARAMETER and YR QUENCH in the frame of ISTC
through exchange and recommendation against CEG-&&lip of expert.

WP9 partners will continue their interpretationiates around available results to improve oxidati
and degradation modelling and to provide as a fib@ctive new models or correlations for ASTEC.

In term of networking a strengthening of the joactivity has been achieved through pre and post
calculations of QUENCH tests by several instituERMSAR papers will synthesize the results of
these joint activities.

WP10 is devoted to late-phase degradation and coriumabeur in lower head, with the objective to
improve predictability of the thermal loadings oR\Rlower head. After review of main experiments
(SIMECO, LIVE, MASCA, DEFOR, MISTEE-J....) joint cemmendations on these experiments (test
specifications,..) will be drawn according to remag issues on corium pool configurations. As for
WP9, experts will also have to study the differerterpretations produced by partners on these
experimental results, and associated modelling geals. Syntheses are planned to be issued and
proposals for ASTEC models improvements will beedon

The experimental program in the LIVE facility (syudf lower head pools) will continue at FZK with
pre and post test calculation support from IKE, Gt potentially KTH.

KTH has designed new experimental program durirgy shcond period devoted to the debris
coolability. A new facility DEFOR is devoted to giuthe debris formation mechanism that impacts
the size, the shape and the 2D settling of delirigill complete MISTEE-J facility devoted to jet
break-up and POMECO-U devoted to debris coolabiByd Formation tests are planned during the
coming period.

WP10 partners will continue their interpretationtiaties around available results to improve

progressively and according to the most safetyvagle issues degradation, relocation, debris
formation, debris coolability, corium pool behaviand vessel behaviour including external cooling
models. This activity will contribute to the impmrwent of several simulation tools but with a final

objective that is to provide new models or correfa for ASTEC.

In term of networking a strengthening of the joamtivity is expected by the promotion of several
benchmark exercises. In the frame of WP10, the gbcubject concerns the thermo-mechanical
vessel behaviour. A new benchmark exercise, ybetbnalized will pursue the integrating activities
that went with last years OLHF benchmark. Seveaatners will contribute also during the coming
period to OECD TMI2 reactor benchmark and transposeactor case the models gained during the
joint R&D.

Activities of WP11 should improve the predictability of axial vergaslial ablation up to late MCCI
phase for homogeneous and stratified corium poalrder to determine basemat failure time and loss
of containment integrity.
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Ex-vessel case with water injection will be alsat jd the activities of this work-package: an irase

of knowledge of cooling mechanisms is expectedjéw of being able to demonstrate termination of
accident progression. In particular, ex-vesseli@adte debris coolability will be investigated in
relation also with in-vessel.

Main experiments on debris coolability (DEBRIS, ST,YPOMECO-U, DEFOR, VULCANO-
COMET....) and on MCCI (MCCI-OCDE, VULCANO, COMET-L).will be analysed. Experts will
analyse the interpretation works, and jointly pragla synthesis. At final stage a common proposal of
models of corium concrete or ceramic interaction aorium debris or melt coolability will be
formulated for implementation into ASTEC.

It must be noted that multidimensional effects hagen found during the first years of SARNET to
affect largely both debris bed and MCCI issues.yidl be studied in detail in the coming period.

For the fourth period and from experimental pointiew we have the following items:

- KTH has designed, during the second period, a erperimental program devoted to the
debris coolability. The new MISTEE-J and DEFOR liies will be devoted respectively to
the study of jet break-up and debris formation.yrdl complete the POMECO-U facility
devoted to debris coolability.

- After the completion of three corium-concretestiaiction VULCANO tests with oxides only,
CEA has started a test campaign with oxide andlhoepdases in 2006. In a complementary
way with OECD MCCIl-phase 2 program, analysis otffied configurations will continue.
In particular, the post test examination of thetftest shall provide data necessary to interpret
the unexpectedly large oxidation of the metallicela

- In simulant fluid, the 2D ARTEMIS program will beontinued during the fourth period. It
should also be next extended also to stratifiedigorations.

- IRSN is planning a new experiment on 2D debrid Qaenching and partners may provide
comments and contributions to its design.

WP11 partners will continue their interpretatiortidties around available results to improve their
understanding of:

- corium concrete ablation mechanism to explain dhference in term of radial and axial
ablation as a function of the concrete compositionking both heat transfer sources of
heterogeneity and differences that may appeatatfatces between corium and concrete,

- debris formation, 2D settling and accumulationchaism in connection with debris
coolability issues (friction law, pressure dropf) 2ffect regarding counter-current flow
limitation...),

- corium coolability in core catcher (COMET coretateer concept, downcomers; spreading
issues for EPR core-catcher modelling),

- corium coolability for top water injection sitim in connection with OECD past and
foreseen tests and CEA past test (PERCOLA).

These activities will contribute to the improvemeitseveral simulation tools, with a final objeetiv
that is to provide new models or correlations fdTAC. In particular, a joint action has been
launched to reach a consensus on a simplified rmospreading model for ASTEC. This consensus
will be based on the performance of a benchmarkydioated by CEA, on reactor applications
between simplified and mechanistic models.

In term of networking a strengthening of the joativity is expected by the promotion of several
benchmark exercises. In the frame of WP11, the malifject concerns corium concrete interaction in
homogeneous and stratified pool configuration w&ittenchmark exercise on a typical reactor case.

As subtopic coordinator, IKE proposes to have jelaboration about boiling mode (adequate model
of friction laws, effect of debris shape and siaedl about quenching mode for top or bottom cooling
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conditions (1D/2D quenching front progression) tlyio joint interpretation of available experiments
(DEBRIS, STYX, COMECO,SYLPHIDE...) or definition ofev test matrixes.

The code WABE developed by IKE has been providddTidl and VTT. Use of a common tool by
three institutes will also be an integrating praciesthe coming year.

In term of networking, improvements are still exjgelcto make our activity more visible and extend
the sharing of information within the entire woreigkage. The sharing of the coordination activity at
subtopic level (IKE for WP11.1 and CEA for WP11rdall.3) improves technical exchanges and
will contribute to make them more visible by anendive use of ACT capabilities (discussion forum,
online document elaboration and sharing, techmiesdting preparation...).

Remarks on the resolution of the Corium Issues

1/ Thermodynamic and thermo-physical databases

Among the different contributions, the experts barinodynamic or thermo-physical properties
are not merged into a specific work-package. Theyehto play a role in every WP and in every
task. Through their participation in these jointidties, they will access to a large experimental
database and contribute actively to definitioneiptetation or modelling tasks. A part of WP
outcomes will contribute to the assessment and lopreent of databases (NUCLEAor
Thermodynamic properties and CORPRO for Thermo-iphyoperties), which contribute to the
development of the Material Data Bank of the AST&&@e. Moreover, if some data significant for
a given phenomenon are missing specific orientaifaxisting experimental programs or specific
programs may be defined in the frame of the relatedk-package.

AECL will enlarge the SARNET thermophysical knowdedby contributing a report on CANDU-
related physical properties.

2/ Trans-national access platforms

In the frame of this project, one trans-nationaless platform may be included: the PLINIUS FP6
platform. Although outside SARNET network, it is\kied by the participation of a SARNET
representative to the Selection Panel. In the éutve can imagine a joint steering of experiments
performed on such a platform taking into accousb dhe needs expressed for SARNET research
and training activities. This will need to defimethe frame of the elaboration of a “post contract
Consortium Agreement” the mechanisms, which coulikenpossible a common funding. It is
expected that a follow-up of the LACOMERA contrdcACOMECO) will be proposed to the
EC.

The first access to PLINIUS FP6 has been awardedSource Term related test. For the second
call for proposals, there is already a Finnish peah on MCCI with silico-ferric concrete.

3/ Link with ISTC and OECD

Some non-European R&D programmes, performed iririmee of OECD and ISTC projects, will

provide additional inputs for the SARNET work orrico issues: MASCA, CORTRAN, ISTC-

INVECOR, ISTC-2936 Core melting (corium molten pdmhaviour), OLHF (vessel failure),

ISTC-1648.2 and PARAMETER (core quenching), ISTCTMIOR.2 and ISTC-CORPHAD.2 on

corium interactions and properties, ISTC CHESS qutojon Chernobyl corium data and
calculations and OECD-MCCI phases 1 and 2 on maleium-concrete interactions.

An agreement has been established between CEG-SAMST C. For new proposal or proposal
update, the Corium coordinator will receive infotma and organise a consultation among
Corium topic members to obtain technical advicasdeclaration of interests. Consultation results
will be transmitted to the CEG-SAM secretary.

NUCLEA thermodynamic properties database is a comialepre-existing know how excluded from SARNET
project. It is necessary to buy the database tatuse
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4/ Conferences

The Corium topic will contribute to 6 lectures ihet coming ERMSAR conference on the
following topics: Comparative studies of high-temgiare oxidation and quench behaviour of
Zircaloy-4 and E110, The LIVE program, Progresses debris coolability, 2D MCCI,
experimental findings, modeling and reactor-scaknchmark, The COMET core-catcher,
Improvement of the NUCLEA Database during SARNEEctures on relevant ISTC projects
PARAMETER, CHESS and METCOR will show the collaliara between these two types of
EC-funded research.

A general communication on the activities of the RBOM domain will be presented at the
ICAPPO08 conference. A publication plan is undebetation.

5/ Future activities

Following the priorization done by the SARP WP, tiesearch areas have been selected as having
the highest priority: the coolability of debris apdols, and the molten core-concrete interaction.
Work programmes for the SARNET follow-up are beipgepared during the last period of
SARNET on these two issues.

Resolution of containment issues

The research efforts concentrate on 2 work-packagesving in overall 20 organizations:
- WP12: Investigation of Hydrogen Behaviour in Goninent (HBC),
- WP13: Investigation of Fast Interactions in Camtgent (FIC).

Within WP12, partners are studying the containnantosphere mixing phenomena, and hydrogen
combustion and associated risk mitigation. Expenitaleactivities carried out in national programmes
are discussed by experts, and recommendation$idatests specifications of ENACCEF, REKO-3,

TOSQAN and MISTRA or other facilities are formuldtelnterpretations based on CFD codes
(TONUS, REACFLOW, GASFLOW, commercial codes) andmped Parameter codes such as
COCOSYS, ASTEC or TONUS-0D and other codes, pearivy partners, are discussed, in order to
propose improvements in modelling capabilities. ltieal or code-to-code benchmarks are proposed
in the framework of inhomogeneous hydrogen mixtuneall condensation, spray system and
interaction between recombiners and containmenosgirere. From this work, experts will produce

syntheses, showing the progress on common undédisgaof these issues.

WP13 is dedicated to activities concerning the FGalolant Interactions (FCI) and Direct
Containment Heating (DCH) phenomena. Numerous @xpais such as FARO, KROTOS and ECO
for FCI issue, and DISCO for DCH, are reviewed Bperts with the objective to make common
proposals to better address these issues. Forhihds resulted in a common proposal for a second
phase of the OECD/SERENA program. Interpretatiothee experiments, with existing models and
CFD-codes such as MC3D or MATINA, respectively AFDNas been analysed by experts with the
objective to reach a consensus on these interjonetatSynthesis reports are being prepared. The
possibility to link FCI stand-alone codes with ASTEalculations is under consideration. Benchmark
calculations of DCH experiments are performed WAAP, CONTAIN, COCOSYS and ASTEC
with the objective to find models most qualified &STEC modules.

Resolution of Source Term issues

Twenty-three organisations cooperate in perfornmgggarch in the Source Term domain. Research
activities in this area are organized into 3 woackages:

- WP14: Investigation of FP Release and Transgwhpmena (FPRT);

- WP15: Aerosol Behaviour impact on Source TermR&B);

- WP16: Containment Chemistry Impact on Source TE@ONTCHEM).
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WP14 activities improve the knowledge related torEBRRase and transport. Activities both address
the impact of air ingress in a reactor core on@term and the iodine speciation along its trarispo
in the primary circuit. Experiments such as VERDOMERCORS, MERARG, VTT speciation tests
and RUSET for air ingress/ruthenium release antspart effects, and CHIP for iodine speciation are
reviewed by experts and common proposals and comsraes addressed to either re-orient some tests
or to propose new ones. New partners AECL are mgatkieir release data available (Ru release in air
conditions), while VTT are starting new revapolisatspeciation experiments with a more general
focus. Interpretation work carried out by partnensthese experimental results is analysed, weh th
objective of delivering a joint synthesis. Expapply the same approach for the modelling proposals
Concerning the air ingress issue, reactor trarsignulated by partners with different integral esd
such as ASTEC, SATURNE/MAAP, SCDAP/RELAP5 and ICARBTHARE are compared and
analysed to determine the impact of remaining uairgies and to define conditions for the separate-
effects tests. Analysis of silver-indium-cadmiund rdegradation and structural material release data
such as those from EMAIC will also be pursued, giwbe importance of these elements in
influencing the iodine source in the circuit. Aeigupport will be given to post-test analysis & th
PWR experiment QUENCH-13 at KIT (which includes tteemer FZK) along with those from
associated small-scale tests, whose results sheljpdin refining estimates of Ag, In and Cd release
from the core. The remaining experiments in the llsgtale programme will be defined and
performed. This follows intensive cooperation ia fire-test and experimental conduct phases.

WP15 should reduce uncertainties on the quantificadbf source term for aerosol retention in the
secondary side of Steam Generators, remobilisabbndeposits through revaporisation and
resuspension and leakages through cracks in comtainwalls. Experiments such as ARTIST,
PSAERO/HORIZON, PECA/SGTR, STORM, REVAP, RADSOL, ®Eand SIMIBE are analysed
by experts, as well as related interpretation wamkd modelling proposals. In a new development,
experiments will be carried out in the COLIMA fagilunder the PLINIUS platform to provide new
data in the containment cracks area. A joint sygithen interpretation and modelling should be
issued from the experts’ work.

lodine source term is the main issue considere@/Ri6. Specific experiments such as EPICUR,
PARIS, ThAl-lod9, CAIMAN and Chalmers tests areditdl and common recommendations on test
specifications, or programme re-orientation will igen by experts. In particular, a benchmark
exercise is being concluded on the basis of thegiat test ThAI-lod9. Experts will also concentrate
on analysis of the interpretation work and assediahodelling proposals on iodine behaviour under
severe accident conditions in the reactor contammehis is supplemented by similar work on
ruthenium matters (IRSN and Chalmers Universityshesind on the effect of fission product heat-up
on passive autocatalytic recombiners (RECI prograramd possible successors). Chalmers will now
move to determining the speciation of iodine oxidewl nitroxides that may be formed during
radiolysis. An iodine data manual, collecting numer experimental data and reviewing models, has
been issued and being kept under continual revdewynthesis will be produced taking account of
interpretation of experimental results, and suéalshodelling, representative of a common
understanding of the phenomena. In addition, lasgafte experiments like Phebus FPT2 have and are
being simulated so that assessment of model paddity is being done. Account is also being taken
of results from the ISTC EVAN project as they beecavailable, and an interest is being taken in the
new OECD/CSNI projects ThAI and BIP where thera isignificant common membership with the
corresponding SARNET partners.

3.2.3 Activities designed to spread excellence
The excellence spreading activities consist oedneints:
- WP17: Education and Training;

- WP18: Book on Severe Accident Phenomenology;
- WP19: Mobility programme.

Its objectives are to:
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— Enhance and maintain competence in Severe AcciBestearch (SAR), contributing to
Severe Accident Management (SAM) through educadio training of students and young
researchers in Europe;

— Impart additional skills to the researchers andyatsin the severe accident risk assessment;

— Foster integration of national programmes throudtaring of researchers and work
programmes.

The approach followed to achieve the above objestis to:
— Develop educational forums e.g. yearly coursesutemotes, etc.;
— Develop training forums e.g. courses for nucle&etgaspecialists, etc.;
— Promote personnel mobility between the various gean institutions;
— Develop user groups for important computer codgsASTEC;
- Integrate with other education and training worsggammes in other networks;
— Develop links with the European Nuclear Educati@tvirk (ENEN);
— Draft a comprehensive (about 400 pages) text bodk WR Severe Accident Safety”.

More precisely, and for the period from April 20@8September 2008:

In theeducation and training element, targeted at Ph. D. students and youregrelsers, a course on
Severe Accident Analysis and Management will bewoiged in April 2008 at Budapest.

The Book element activities will consist in:
— issuing “Lecture Notes on Severe Accident Phenohoggd based on the text material that
was compiled for the SA Phenomenology Course ginébadarache in January 2006;
— progressing on the comprehensive (about 400 pagespook on “LWR Severe Accident
Safety”, with the aim to issue it in a final draft mid-2008.

The mobility element involves masters and Ph.D. students, eswhrchers. This element is of great
importance towards the integration of the Europdational Programmes in Severe Accidents and in
the Probabilistic Safety (Risk) Analysis. Clearthe mobility programme of SARNETequires
adequate funding for exploiting the long-term im&dipn possibilities offered by the personnel
mobility. The joint activities pursued in this pragnme element consist in:

— Providing internships for students;

— Developing a programme of deputing researcherfeatfdcilities of different partners for

periods up to one year.

Eight mobilities started during the JPA4 period dnare foreseen during the JPA4 extension period.
This should lead to a total of 33 mobilities grahtsn the 4.5 years of SARNET, which is really a
good success.

The partners who have agreed to work together ikingaa success of the integration process that
will be brought about in the Education and Trainsutp domain of the SARNET JPA are universities,
Technical Support Organizations (TSOs), nationbbtatories and industrial organizations. They
bring enormous talent and experience to the joioggmamme. They also have the young as well as the
more experienced personnel to make education amirtg a jointly beneficial activity. There are
professors from universities who are internatignaticognized and who love to teach and there are
researchers from national laboratories whose resesrhievements are well documented. There are
participants from the recently-joined Eastern Eesp Countries who will not only bring the
knowledge base needed to deal with the Soviet-dedigeactors, but also bring the rigor of education
that is practiced in Eastern Europe. The recendlyjejld Eastern European Countries also have
relatively larger number of young persons enroifeduclear engineering profession as students and
researchers. They would increase the pool of the&ducompetent persons that are needed for the
welfare of the nuclear industry in the whole EurmpéJnion. We believe that we have assembled a
great team of participants for the Excellence SgirepJPA.
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Finally, it is aimed to “spread excellence” via goomication to other stakeholders (e.g., utilities,
regulators, interested public organizations, etay),using the Internet (e.g., SARNET public web
site), brochures and information letters and thhopigblic forums.

3.2.4 Management activities

These activities mainly consist of:
- General coordination of the JPA,
- Financial coordination;
- Reporting;
- Diffusing information.

The technical coordination (knowledge generatiompvkledge preservation and identification of
needs in knowledge) more precisely consist in:
- Monitoring progresses;
- Checking release of deliverables in due time;
- Surveying milestones;
- Organizing technical reviews when necessary;
- Anticipating difficulties in carrying out the JPAnd taking appropriate actions to
overcome them:;
- Making a synthesis of all recommendations confilegn current projects for updating
yearly the JPA,
- Managing the information system and making sha¢ &ccess rights are fully respected,;
- Implementing the decisions of the Governing Board

The financial coordination consists in:
- Elaborating estimated budget for coming year;
- Monitoring expenses, in particular those partiytatally covered by the Community
funds;
- Allocating Community funds in accordance with entract conditions, the Consortium
agreement provisions and the decisions of the GiwvgBoard;
- Establishing yearly cost statements for all thgemses of the JPA and funds allocated.

The Management Team yearly reports to the Comnnissil the Governing Board on the technical
progress made in the JPA and on the financial st#twrganizes the meetings (preparation, minutes)
of the Governing Board, of the Advisory Committesl @f the Ad-hoc Scientific Review Committee.

A large part of the management activities is alsgoted to the dissemination of information and
Knowledge inside and outside of the Network (linkivthe Excellence Spreading activities):

- Information on the progress made in the JPA;

- Information on main outcomes of the JPA;

- Information exchange between participants orr thetivities and specificities;

- Promotion of joint publications in open literagur

- Organization of annual conferences and topicaisars.

Beyond these tasks, since September 2007 the ptepaof the answer to the Call for Proposal of
the European Commission in the frame of thé&R is mobilising many partners in order to defime
conditions, which will make possible the prolongatiof the network after completion of the current
contract.

3.3 Plan for using and disseminating knowledge

As the main obstacle to integration of most of é@xperimental programmes is the need to raise
funding at national and extra-national levels. &atl policy in terms of knowledge management,
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notably regarding access rights to experimentah g@oduced within the network, is proposed to
preserve the interests of the different organimatioFor instance, data reports on “protected”
experimental programmes are only distributed teehmembers who need them to perform their part
of the Joint Programme of Activities. Generally akiag, these members are already partners as co-
funders in these programmes. In addition, it isyp&d to issue progress reports on these “protected”
programmes, so as to provide any member with tiperdnity to negotiate with the owners of these
programmes the access to the data to participateetmint research activities around them, orde u
the knowledge in application of SARNET; more, then€ortium members committed to grant the
access rights for use outside of SARNET on fair mo-discriminatory conditions. In any case, the
outcomes of these programmes are models to be rimeplied in ASTEC or in qualified databases
thereby contributing to diffuse the knowledge te thembers.

The dissemination results from the activities otabence spreading and efforts made by the
organization producing basic knowledge to open tatther organisations, especially organisations
coming from the country which joined recently ther&ean Union.

The dissemination of knowledge results also frootHr activities:
- the distribution of ASTEC by GRS and IRSN to ars#rs under conditions defined in a
specific software agreement;
- the publications and participations to conference

Knowledge management is a key activity of the Mamagnt Team. It has the mission to:

- Coordinate the knowledge generation through jpinjects of research activities,

- Monitor the knowledge integration in ASTEC,

- Make sure that the access rights and use righ&ipulated in the Consortium agreement are
correctly implemented,

- Disseminate appropriate information on the knalgke by using electronic communication links
and by organizing conferences/workshops,

- Preserve the knowledge in scientific databas#s lag-term maintenance capacities,

- ldentify the missing knowledge (continuation d§ESAFE action in the SARP work-package).

As stated earlier in this report, efforts will baimtained to improve (both in terms of content ahd
attractiveness) the SARNET public WEB site, whishah appropriate vector for disseminating the
knowledge.

Furthermore, at the strategic level, the Govermogrd will decide upon the orientations to be taken
regarding missing knowledge, taking into accourhlibe outcomes of the SARP WP and the advice
of end-user representatives. This will be direotfjected in the answer to the call for propossiliesi

by the European Commission in tHRFP.

3.4  Major Milestones over full project duration

The Major Milestones of the project concern:

- the deployment of linking elements such as ASH&G the ACT;

- the elaboration of a common research programnureading important (for nuclear safety)
pending issues commonly identified and validateéhg-users;

- the elaboration of a complete documentation éaching and training in the domain of severe
accidents;

- the revision of the Consortium Agreement in oriemake possible the continuation of SARNET
after the end of the current contract with the peamn Commission.

To+ 1 year
MMZ1: Full deployment of ASTEC. The code has been ssfally implemented in all the
organizations needing the code to carry on thekstaUsers have been trained (at least one trained
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user per organization). The corresponding efforéspaiovided by the so-called integrating activities
(WP2).

MM2: The platform to be used to store experimenta tas been defined. The data base feeding has
been initiated. The corresponding efforts will bevided by the so-called integrating activities
(WP6).

Both milestones have been reached in due time.

To + 2 years

MM3: Full deployment of an ACT. The ACT is working amdy be used by the contractors to access
to SARNET documentation. The so-called IntegratiAgtivities (WP1) will provide the
corresponding efforts.

The milestone has been reached in due time.

MM4: Revision 1 of EURSAFE. The research priorities SARNET have been revised; the
associated document describes the topics for wieisbarch and development are still required. The
so-called Integrating Activities (WP7) will providiee corresponding efforts.

The milestone has been reached in due time, the cesponding report (D40) was issued with a
delay of about 6 months.

MMS5: First edition of an integrated R&D SA programniéis document describes the strategy
proposed by SARNET to tackle the pending issuesoitapt for reactor safety. A programme is
proposed describing the research elements, butteswaork distribution making the best of available
competence and means. The definition of this comprogramme will constitute an important step
toward the integration of the different national B&trategies in the domain of severe accidents. The
so-called Joint Research Activities (WP9-15) wilbyide the corresponding efforts.

The milestone has been reached with one year of dglin May 2007 (Deliverable D67).

To + 3 years

MM®6: Delivery of a fully assessed version of ASTECcliling developments requested by
SARNET users for VVER type reactors. The so-caliedgrating Activities (WP2-4) will provide the
corresponding efforts.

The milestone has been reached in due time (versi®i.3 in December 2006).

MM7: Release of a SA book. The so-called Spreadindexafellence (WP18) will provide the
corresponding efforts.

The milestone is now planned in Mid 2008.

MM8: Completion of SA course. The so-called Spreadihdxcellence (WP17) will provide the
corresponding efforts.

A first course was given in January 2006, a secorahe in March 2007; a third one is scheduled
in April 2008.

MMO: First draft of the “post contract Consortium Agmeent”. This point is particularly important
since the so-called “post contract Consortium Agrext” will define the conditions in terms of
organization and of funding making possible the ticomtion of SARNET beyond the current
contract with the European Commission. An ad-hockimg group steered by the Governing Board
will carry out this activity.

The milestone has been reached in due time.

To + 4 years

MM10: Revision 2 of EURSAFE conclusions

Due to the delay on MM5 this revision has become ramingless. A revision of the research
priorities is now planned in 2010-2011.

MM11: Update of the integrated R&D SA programme

A report which will complement the one already issad on research priorities by giving the
programmes to be implemented in order to close thstill pending issues is scheduled in March-
April 2008 (Deliverable D96).

MM12: Signature of the new CA
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Milestone linked to the answer to the call for propsals issued by the EC. Deadline for
answering the call for proposal is April 158", 2008. The signature of the new consortium
agreement should be done by end 2008.

4 Quiality of integration and performance indicators

By its multidisciplinary structure, SARNET JPA igopiding a frame for developing growing
associations of complementary expertise towardsrioy adequately the whole range of the Physics
involved in the severe accident area. Thus it jgeeted that, rather than trying to cover the whole
range of phenomena, most organisations will praivel rely on the most competent ones for
developing tools or performing tests. Thus, SARNEduld lead at mid-term to a global saving at the
European level in this area of research.

It is believed that ASTEC, with the strong suppaoirtthe IRSN-GRS developer team, has all the
gualities required to become one of the best caddise world in reactor severe accident analysis.
This is an excellent vector for integrating theemesh efforts of all participants, diffusing the
accumulated knowledge and sharing the experieneaddf user.

The participants have signed a Memorandum of Utaleding, making a commitment towards a
deep and durable integration, beyond the periodthef current contract with the European
Commission. This commitment will be reinforced thgh the anticipated next contract with the EC,
as there will be a strong objective of creatinggal entity after this second contract.

To assess the success of the integration, thetewolof several indicators is yearly measured.

For monitoring the success of the electronic conipation system:
* The number of SARNET member accesses to the SARNER site per month (11);
* The number of collaborative documents elaborateldoarstored using ACT per year (12);

For monitoring the success in using ASTEC and P&#hodology:
e The number of ASTEC users in SARNET (13);
* The number of organisations using ASTEC for its aapplications (reactor studies or test
analyses) (14);
* The number of industrial applications per year ggésTEC (I5);
* The number of Level 2 PSAs using methodology/recemtations developed by SARNET

(16).

For monitoring the success of developing collabionain research activities:

* The number of access rights granted by contrafbo@pplications in the frame of SARNET,
or new partnerships with ISTC, VVER research progrees and advanced reactor research
programmes related to Severe Accidents (17);

* The fraction (in part of budgets) of research mtgearried out in Europe that have been set-
up under the aegis of SARNET per year (18);

* The maximum number of associated organisationgomaproject (19);

* The number of issues closed (110);

For monitoring the scientific quality in collabora research:
* The number of joint publications per year (111);

For monitoring the success of the Education anihifrg activities and of the mobility plan:
* The number of attendees to SARNET courses or figusgessions (112);
* The number of researcher detachments (113).

For monitoring the success of the disseminatigpubdic knowledge:
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* The number of presentation of SARNET activitiesamferences (114);

* The number of hours devoted to updating the SARMED site for diffusing information
outside SARNET (115);

* The number of accesses to the Website from outiselBletwork (116).

A yearly report on these indicators has been re#®10, D49, D81). The last report (D106) will
cover the last 18 months of the project from ARED7 to September 2008.

5 Detailed Joint Programme of Activities N°4 (JPAZextension) —
month 49 to month 54

5.1 Introduction — general description, milestonesneasurable objectives

The JPA4 extension period, from month 49 to morthKeeps the same structure as the previous
ones. It is divided into 20 work-packages, inclgdéon integrating activities, 8 on jointly exealite
research activities, 3 on spreading excellencelaom management.

They are all follow up of actions initiated duritige first periods, and will be conducted in patalle
The main measurable objectives of the JPA4 extaraie:

- The organisation of 1 major event:

o ERMSAR 2008, European Review Meeting on Severe d&rdi Research and
management, this event will be organised in Sepeerd@08 at Nesseber (Bulgaria).

- The organisation of one course, scheduled inl M08 at Budapest (Hungary)

- The release of major synthesis documents, irtiaddio the contractual ones. These technical
syntheses will show real achievements performehduhe four years of the contract:

0 Three ASTEC synthesis documents (D109, 110, 111),

0 Four PSA2 synthesis documents (D114 to D117),

o Four synthesis documents on corium (D120), ContairiniD121, 122) and Source
Term (D123),

o0 Final Synthesis of SARNET Activities (D124).

- The release of the final version of the revis@inSARNET Consortium Agreement to be
applied beyond the end of the current contract whth EC, for the expected “SARNET?2”
contract.

- The final version of the mobility plan (month 54)

- The final version of the SA book (month 54).

Regarding the three technical topics (Corium, Camant and Source Term), the activities will be
pursued in the same flow as for JPA4 with a spefiftus on writing the above mentioned synthesis
reports. We can note that these activities realgate strong links between partners and largely
contribute to the integration through common aredyand interpretations. It is really a cement ef th
SARNET activities.

Finally we can also note that direct links have rheenstituted between SARNET and other
international organisations as OECD, ISTC, etc...
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Work package list/overview

SARNET Work package list (54 months)

44101

In bold N° of deliverables to be produced during tle JPA extension (April 2008 — September 2008)

WP No Work-package title N° of Lead Start End Deliverable
contractor month month N°
I ntegrating activities
WP1 Development of an Advanced 23 1 54 1,3,43
Communication Tool (ACT)
WP2 ASTEC Users Support and Trainind, 1 1 54 6,7,34,35,46,47,48,809
Integration and Adaptation (USTIA)
WP3 ASTECPHYsical Model Assessmennt 1 1 54 6,8,30,46,76,80,0
(PHYMA)
WP4 ASTEC Reactor Application and 1+23 1 54 6,9,31,46,77,80,1
Benchmarking (RAB)
WP5 Level 2 PSA methodology and 1 1 54 36,37,38,70,71,72,73,75
advanced tools (PSA2) 7,99100,101,102,112,
113,114,115,116,117
WP6 Implementation of Experimental 28 1 54 2,399
Database (IED)
WP7 Definition of Severe Accident 23 6 48 40,6 B6
Research Priorities (SARP)
WP8 Integration Assessment (I1A) 1 9 54 10,49,86,
Joint research activities
WP9 EARLY phase core degradatipn 7 1 54 11,12,13,14,15,50,51,52
(EARLY) 53,54,82,83,20
WP10 | Late-phase Core Degradation and 7 1 54 11,12,13,14,15,50,51,52
Vessel behaviour (LATVES) 53,54,82,84,20
WP11 | EX-Vessel Corium REcovery 7 1 54 11,12,13,14,15,50,51,52
(EXCORE) 53,54,82,85,20
WP12 Hydrogen Behaviour in Containmgnt 21 1 54 16,17,18,19,20,55,56,57
(HBC) 58,59,86,87,21
WP13 | Fast Interactions in Containment 21 1 54 16,17,18,19,20,55,56,571
(FIC) 58,59,86,88,22
WP14 | Fission Product Release gnd 36 1 54 21,22,23,24,25,60,61,62
Transport (FPRT) 63,64,89,90,23
WP15 | AEROsol Behaviour impact on sourice 36 1 54 21,22,23,24,25,60,61,63

term (AEROB)

63,64,89,911,23
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WP No Work-package title N° of Lead Start End Deliverable
contractor month month N°
WP16 CONTainment CHEMistry Impacton 36 1 54 21,22,23,24,25,60,61,613,
source term (CONTCHEM) 63,64,89,92123

Spreading of excellence activities

wWP17 Education and Training (ET) 32 1 54 32,33,8104

WP18 BOOK on severe accident 32 1 54 42,69,10318
phenomenology (BOOK)

WP19 MOBIlity programme (MOB) 32 1 54 4,5,45,689

Management activities

WP20 | MANAGement (MANAG) 1 1 54 26,27,28,29,44,65/65
93,94,95,98,05,107,108,
124125126,127

TOTAL 127

WP1 is essential for making easier the communinati@etween the Coordinator and all the

participants and reducing the number of meetinge Main development effort has been produced
during the first year, beyond this year a lower bomstant effort is produced to improve the tool,

which is already an efficient tool, widely usedthg SARNET participants.

ASTEC WP2 to WP4 are continuous actions. WP2 isyadne for a strong use of the code and for
extending its capacity to most of water-cooled NPFSurope. WP3 is a key action in the integration
process of the knowledge generated by the resemtilities in WP9 to WP16. WP4 allows to
evaluate and improve the capability of ASTEC towdate reactor transients in the different NPP
types, including safety systems and main Severédéot Management (SAM) procedures.

WP5 allows, as far as possible, to progress towarietter harmonization of PSA2 methodology
within Europe.

WP6 will make easier the access to the data foretnqdalification (WP3) and also contribute to
knowledge preservation and diffusion.

WP 7 will use this as an input together with thetest of the art and the recommendations issued by
research activities (WP9 to WP16), PSA2 (WP5) anthesers to make appropriate recommendations
to the Governing Board on the orientations to lvemjito the research in SARNET.

WP8 allows a good monitoring of the progress aandgintegration.

WP9 to WP16 are focused on the issues identifiedEBRRSAFE (plus potential updates) as being
remaining outstanding safety issues. They will dbate to resolve them while promoting the
development of collaborations between participants.

WP17 to WP19 have the mission to contribute tosimeading of excellence. They will have links
with WP2 on ASTEC, WP5 on PSA and more generallyeakearch activity work-packages.

WP20 will have a strong interface with all the wquéckages.
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5.3  Detailed description, planning and time table
The following tables present the different work keages.

The person.month figures correspond to announced oumitments of the partners, for the last

six months of the project (April to September 2008) Nevertheless, they have to be considered as
orders of magnitude and they will be adapted bathadunction of the real involvement of the
partners and of the costs that the partners wilitlie to justify on their cost statements. Thisagm

is particularly relevant to WP6, 7, 17, 18 andd9vhich some uncertainties remain.
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Development of an Advanced Communication Tool (ACT)

Work package number [1 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities

Participant id 23

Person-months per participant 1

Objectives

Maintenance of the ACT, user support, evaluatiorusdrs’ feedback and structuring of knowledge
information content of the ACT. Maintenance andeagion of the Web Site

and

Description of work
Note that task 1.1 to 1.4 have been achieved d@XRRNET first year.

ACT and the SARNET public web site have been deedaduring the first year of SARNET project. Théda-up
described below concerns the ongoing maintenang&€af the update of information available on thélppuWEB-
Site and the creation of knowledge maps for strirgguand navigating information in the ACT

The work is split into five tasks:
Task 1.5: Maintenance of the ACT
e Maintenance of the Server (Software upgrades)

e Maintenance of the ACT (user administration, adstiation of user rights, backup and restore faed)t
* Reporting on portal usage including performancécators

Task 1.6: Support of Users

e Support in handling document management and cabaion features of the ACT
» Help in setting up new shared sites and workspaces

Task 1.7: Evaluation of user feedback and extensidanctionality (if required)

» Evaluation of a survey conducted to assess thesasisfaction
» Evaluation of proposals for improvement of existfngctionality
» Development of new functionality (if required)

Task 1.8: Structuring and mapping the informationtent of the ACT
» Extending and completing the draft of knowledge sifap the ASTEC and CORIUM topic

e Creating knowledge maps for the other SARNET topics
* Installing the knowledge maps in the ACT for imgraynavigation and information retrieval

Task 1.9: Extending the public Web Site
Addition of information and of important, publichccessible documents as the project evolves

Deliverables
Contribution to SARNET Progress Report (D107) an&ARNET Final Activity report (D124) both at moréd

Milestones and expected result
Continuous updating and improvement of ACT anduiflic Web site.
Improvements in the ACT according to user feedback

Knowledge and information maps of SARNET topics
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ASTEC Users Support and Training, Integration and Adaptation (USTIA)

Work package number [ 2 | Start date or starting event: | 49 (April 2008)

Activity Type Integrating activities

Participant id 1 4 6 7 10| 13| 14 15 16 18 21 283 34
Person-months per participant 45| 05| 05 4] 05 0% O0.b b 05 (05 pP.=3 5
Participant id 25| 26| 27| 30| 31 32 33 3p 3¢ 42 43 46 7
Person-months per participant 25] 0.5] 0.5/ 0.5 0.5 4 1] 0p 055 05 pBS5| 05
Participant id 49 | 51| 53

Person-months per participant 05| 05| 05

Objectives

Distribute the code versions and their documematiocode users.

Provide a support for code users.

Organize information exchange between ASTEC users.

Capitalize the knowledge by integration of modetspoesed in the 3 Topics Corium, Containment and@&otlierm.
Improve and adapt the code to meet the users sgeirts, particularly the extension to most typaegattors.

Description of work

Task 2.1 Code release and support to code users.
The IRSN-GRS team will:
- analyse the requests of ASTEC users and propdstosis (error corrections, minor development)
- update the code and make these updates available
- deliver code versions and documentation to alRSAT partners. No delivery is planned in the JH
extension period.

Task 2.2.Users Club

All the organizations participating to the ASTECpiowill participate to the ASTEC Users Club megsrthat will be
periodically organized in order to exchange infaiiora on the code use, examine the code status diegaits
development and assessment, examine users reguesidiscuss their priority, and prepare recomméonatto be
addressed to the Governing Board. THdUger Club meeting is planned in April 2008 (itlvelso serve as"™4ASTEC
Topic progress meeting).

The ASTEC Web site on ACT (link with WP1) will beortinuously developed and maintained to make ea
exchange of information and documents between emamice team and users.

Task 2.3.Training and learning
All the organisations involved in the ASTEC Topidllwparticipate to this activity (host, teach orate). Training
sessions will be periodically organized. During #®A4 extension period, no training session isngdn

Task 2.4 Code developments (in continuity of JPA4 work)

- Detailed specifications for the extension to BWFANDU and RBMK, including possibly some prototypi
programming work and preliminary validation,

- Specifications of missing models of the differaystems for SAM as requested by ASTEC users,
associated developments, for instance on vessaingttcooling,

- Final synthesis of requests on ASTEC developnissitied from outcomes of the Users’ Club meetimgsf
other WP of SARNET (corium, containment, sourcentedPSA2).

- Model developments by partners to improve theteng modelling (including those issued from outesnof
other SARNET Topics).

A4

Asier

and

Deliverables
Synthesis of ASTEC V1 developments and main neadfsifther evolution (D109) at 54 months

Milestones and expected result

3“ Users club meeting in April 2008
Synthesis of main needs of ASTEC code evolutiorifernext years in Oct.08
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Project Planning Time Table

g EES USTIA Lead. 1 Months 37-42 Months 43-48 Months 4846
MEETINGS M
Part. 1d.
21 V1.3 release of
' code and user 1,23 -WP3
documentation WP4
lub 1,23 M D104
Users clubs + Users
2.2
ASTEC Web 1
site update
- : 1,23
2.3 Training session| Users
D109
Adaptation to 1, 23, 24,
other reactors 25, 32, 33,
and systems 53
D109
2.4 Model 7
developments
Account of D109
requirements
for V2 1,23
development
—> Indicates main dependences betwaesks

Users= 1, 4, 6, 7, 10, 13, 14, 15, 16, 18, 21, 23, 54,25, 27, 30, 31, 32, 33, 35, 37, 42, 43, 4648751, 53
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ASTEC Physical Model Assessmern{fPHYMA)

Work package number [ 3 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities

Participant id 1 4 6 7 10 16| 21f 23 24 25 26 27
Person-months per participant 3 105 1 1] 25 3| 285 1% 2 0|]51.5| 25| 4
Participant id 31| 33| 43| 47| 53

Person-months per participant 15| 05| 1 1|05

Objectives

Assess the physical models of the ASTEC code thr@ognparison to experimental results.

Description of work

This activity consists of comparison of ASTEC witkperimental data; exceptionally experimental d¢atabe replace
by results provided by detailed reference codessetmodels are mainly more detailed and assesapdhb ASTEC
ones (example: CFD codes compared to CPA multi-estent containment part of ASTEC).

The work organization during the JPA4 extensionqukis:

Task 3.1 Final synthesis of assessment work done for tlceessive versions ASTEC V1.3 and their updatesisiog
in priority on the latest version V1.3rev2, basedtwe large validation matrix defined in JPA2.

Task 3.2 Update of the general validation matrix and @ teference corresponding input decks.
This activity will be shared between 18 organisaticaccording to their competence:

- In-vessel phenomena (thermal-hydraulic and cagratation phenomena): AECL, BUTE, CEA, ENEA, FZ
IKE, INR, INRNE, IVS, JRC-Petten, LEI, UJV,

- Ex-vessel corium (MCCI, DCH): ARCS, GRS, IRSN,

- Containment thermal-hydraulic behaviour: ENEA, &RRSN, JRC Petten, JSI,
- Source term: CIEMAT, ENEA, JRC Petten, JSI, TUS,

- Integral tests (Phébus.FP): INR, IRSN, JRC Petten

Deliverables
Final synthesis of ASTEC V1 validation (D110) atradnths

Milestones and expected result
Final synthesis of ASTEC V1 assessment in OctobéB2
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Project Planning Time Table

WP
Taslfs PHYMA Lead.1 | Months 37-42 Months 43-48 Months 4846
MEETINGS M
Part. Id.
In-v_essel clv
corium
Ex-\{essel CEV
corium
31 Contai t CCo
ontainmen Dl\;O
FP CFP
Integral tests CIT
Validation | .,  |~mmmmmmmmmmmmmmmm | mmmmmmmmmmmmmmmmmmmmmes
32 matrix update All j
— > Indicates dependence betweerstask
Clv=6, 7, 16, 21, 24, 25, 26, 27, 30, 33, 47, 53
CEV=1, 4, 23
CCO=1, 16, 23, 30, 31
CFP=10, 16, 30, 31, 43
ClT=1, 30
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ASTEC Reactor Application and Benchmarking(RAB)

Work package number | 4 | Start date or starting event: | 49 (April 2008)

Activity Type Integrating activities

Participant id 1 6 | 15| 16| 18| 23 24 25 26 2§ 33 35 42
Person-months per participant 3 3 ] 09] 25 09 25 1] 2b 4 3 3 09
Participant id 43 | 46| 47| 49| 51] 53

Person-months per participant 2 | 35| 05| 55 585 05

Objectives

Evaluate and improve the capability of ASTEC todamte reactor transients.

Description of work

This activity will provide inputs for the WP2 andR¥. The reactor transients will concern 5 typeseattors: PWR
BWR, VVER, CANDU and RBMK. ASTEC will be compareah oeactor transients with the integral codes MELCOR
and MAAP and with some specialized codes such &ARE/CATHARE, ATHLET-CD, RELAP-SCDAP
COCOSYS, TONUS ...

The work organization during the JPA4 extensiondiths period is:

Task 4.1: Final synthesis of reactor calculation and bencking activity with the ASTEC versions V1 and its

updates, focusing in priority on the latest versiin3rev2, based on the large reactor sequencéxndatfined in JPA2.
Task 4.2:Update of the ASTEC reference input decks for PWYRER, CANDU and RBMK reactor applications.

This activity will be shared between 20 partnédeme benchmarks could focus on specific parts efsgquences.

Sensitivity calculations will be performed.

The benchmarking work will be distributed as folbfer the different reactor types:
- PWR: EdF, ENEA, AREVA-NP SAS, GRS, IRSN, IKE, NREBRACTEBEL

- VVER-440: BUTE, IVS, UJD, VEIKI, VUJE

- VVER-1000: INRNE, TUS, UJV

-  BWR: GRS

- CANDU: INR, AECL

- RBMK: LEI

Deliverables
Final synthesis of ASTEC V1 evaluation on plantlaapions (D111) at 54 months

Milestones and expected result
Final synthesis of ASTEC V1 assessment in OctobéB2

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Project Planning Time Table

g Elfs RAB Lead. 1 Months 37-42 Months 43-48 Months 48-54
MEETINGS M
Part. 1d.
PWR CPR \
VVER-1000 CVI1R
VVER-440 CV4R
4.1
RBMK 33 D11
CANDU 25,53
BWR 23
Update of 1, 23, 25,
4.2 input deck 26, 32, 33, /
data base 42,51

— > Indicates dependence betweerstask

CPR=1, 15, 16, 18, 23, 24, 35, 42
CV1R= 26, 43, 47
CV4R= 6, 27, 46, 49, 51

Joint Programme of Activities, Update 4 (April B08- September 2008)
SARNET-MANAG-D105
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Level 2 PSA Methodology and Advanced Tools (PSA2)

Work package number | 5 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities
Participant id 1 5 7 | 11 ] 15| 19| 23 25 30 33 34 3p P
Person-months per participant 3 1 1)1 1 1 1 1 1 1 1 1 1
Participant id 43 | 44| 47| 49
Person-months per participant 1 1 1|1
Objectives
Compare, improve and harmonize the methodologied fs developing Level 2 PSA within European coiestand
share effort to develop advanced tools, as fanegdre required.
Identify most critical knowledge difficulties in atinuation with EURSAFE for R&D prioritisation.
Adapt methodologies for application to the reatypes used in the different countries.
Description of work (includes JPA4 and JPA4 extension periods)
WP 5.1 Comparison of Level 2 PSA approaches, identiiicaof improvement needs and recommendations of
methods:
- An eventual revision of SARNET PSA2 — D71 delafele (proposal of possible harmonized methods to
assess hydrogen combustion and immediate consespienwessel breach) according to other SARNET

WP comments,

- Finalization of the proposal of harmonized methdd take into account in a level 2 PSA corium and

concrete interaction and to assess iodine releask§SARNET PSA2 — D72 deliverable),

- Review of main existing guidelines for level 2A&velopment,

- On the base of partners’ own definitions comparifor “large early releases frequency” and fortir
safe state”, and as far as possible, harmonizaditifeis will be provided (deliverable SARNET PSAZ
D99),

- Principles of harmonization of the methods toetathto account in a level 2 PSA the different pbgb
phenomena (deliverable SARNET PSA2 - D100) ,

- On the base of partners’ methods detailed dagmmi@and comparison, common views on Plant dam
states (PDS) and level 1l/level 2 interface vargbtkefinition will be searched, advantages
disadvantages of integrated level 1/level 2 PS4uirements for probabilistic software for such P&l
be identified (SARNET PSA2 deliverable),

- Reuvision, as far as possible of SARNET PSA2 — [@elverable (use of guidelines for level 2 P
development and on themes for which harmonizateems possible and relevant) to take into acc
non SARNET partners view,

- Requirements for ASTEC use in a level 2 PSA (SARNPSA2 deliverable),

- Investigations on the possibility of ASTEC couwmgliwith probabilistic codes.

WP 5.2: Comparison of methodologies for assessofamicertainties and identification of improvemant
harmonization needs:

- Finalization of the proposal of harmonized methtmtake into account in a level 2 PSA uncertamti
related to corium and concrete interaction anadinie releases (SARNET PSA2 — D72 deliverable),

- Achievement of the SARNET PSA2-D101 deliveralviriew of tools for uncertainty and sensitivity
analysis methods in support to level 2 PSA devettrwith description of the different tools
functionalities),

- Description of methods to take into account difige effects,

WP 5.3 Improvement of event tree methodology using dyicawdiability techniques:
o Revision of the specification of the benchmark ejsr on hydrogen combustion issue
comparison of classical and dynamic reliability hoets, including separation of epistemic 3
stochastic uncertainties (to be quantified sepbnate

age
and

5A
bunt

for
nd
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o Introduction of delays in human actions achievemécore reflooding, spray system operating),
0 Better modelling of steam condensation.

- Achievement of the step 3 of the benchmark andl ftonclusion of the benchmark (SARNET PS
deliverable),

- In parallel, continuation of the developmentud platform including the development of the SDTPD
method

Deliverables(includes JPA4 and JPA4 extension periods)

Report on recommendations on best estimated methdeke into account, MCCI, iodine releases iawel 2 PSA and
corresponding uncertainties (D 72) at 45 months

Definitions of "large early releases " and of "rescafe states" in the frame of a level 2 PSA (D295 months
Report on recommendations of methods to take ictownt physical phenomena in a level 2 PSA (D10@Banonths

Review of software that could be used for uncetyaamd sensitivity methods in support of PSA 1e¥¢D101) at 48
months

Status report on SDTPD method development (D1028 ahonths
Harmonized methods for level 1 and level 2 PSArfate at 48 months (D112)
Expert judgment use in level 2 PSA at 48 monthsl@®)1

Final report on harmonization of methods at 54 heifD114)

ASTEC requirements for level 2 PSA use at 54 mo(itid5)

Benchmark exercise on comparison between dynaneédiley methods and classical ones conclusions4amonths
(D116)

Conclusions on SDTPD method development and itsiplesuse for level 2 PSA application at 54 morfih$17)

Milestones and expected results

2 general meetings per year expected: coordinafitime activities

Better harmonization of level 2 PSA methods (sdr@mbles dates)

Definition of requirements for ASTEC and investigatof ASTEC coupling with probabilistic code (54nths)

Development of dynamic reliability methods and dosions about their possible use for level 2 PSpliaption (54
months)

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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WP5
Tasks

PSA2

Lead. 1

Months =37 - 41

» Months 42-48

Months 48-54

MEETINGS (see Tasks

Part. Id.
D112
D75 D99 D113
5.1 Comparison| List5.1 D72{D100 D114
-WP2 D115
D100 D112
5.2 Uncertainty | List5.2 D72| D101 D113
-WP2
53 D?.’”STIT"C List5.3 D102 D116
reliability D117
List5.1 1,5, 11, 15, 19, 23, 25, 33, 34, 36, 39, 434497,
List5.21, 7,11, 15, 19, 23, 30, 33, 34, 36, 39, 434497,
List5.31, 7, 11, 15, 19, 23, 25, 33, 36, 44, 47, 48, 49
Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Implementation of Experimental Database (IED)

Work package number | 6 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities

Participant id 28| 1 3 7 8| 10| 17] 21 23 32 50
Person-months per participant 1 1 1 1 0 1 1 1 1 1 1
Objectives

Provide SARNET with, develop and maintain an insieat that ensures preservation, easy access fes
exchange and processing of Severe Accident expetangata

Description of work (on 18 months from April 2007, not updated frora #rA4)

Task 6.2:iIntroducing in the network of organisations thateveot part of the EURSAFE activity on the databasel
support to the others:

o Creation of local STRESA nodes for the newcomers

o Organisation of one-week training for these orgatioss

Providing support for establishing the links witthnemunication tool developed in WP1.

Task 6.3:Completing the existing EURSAFE database networkldped from STRESA structure with the other
available severe accident data of the participatiggnisations.
o Data from PLINIUS platform: VULCANO, COLIMA (CEA)
Data from KJET, PREMIX, ECO, QUEQS, DISCO (FZK)
Data from FOREVER, KMFCI, POMECO (KTH)
Data from Phébus.FP (FPTO, FPT1) and VERCORS (IRSN)
Data from CODEX: core degradation bundle tests (BREK
Data from VICTORIA and HORIZON: Helium and aerosaperiments (FORTUM)

O O0Oo0Oo0oo

During the period 37-54 months the ImplementatibExperimental Databases (IED) will be concentraiad
a) maintenance of existing overall DATANET struetu
The DATANET structure needs to be periodically dteztin order to identify missing links or problethat can
prevent the free use of the experimental data. Baft&cilities are also implemented to avoid datsés.

b) Organization of 2 training courses on the us8 TRESA database
Two training courses will be organized, one in JA6@87 and another in June 2008 on the use of STRiz&base.
Over the years it was recognized that the optimeniod is 3-4 intensive days in which the trainemsdructed to
convert the data, setup and maintain the STRES#&bdae in his organization.

c) STORM data conversion and storage: collectioB TORM experimental data and conversion in STRESAL;
organization of the STRESA database for STORM itgcil

The STORM experiment produced a large amount oéexental data which are still useful for analysisposes..
However the data have been stored in an old tymkumeand need to be restored. Once they are relstioeg can be
converted in the STRESA format and archived inSRRESA-JRC database. This work should be completecESI
RICERCA with some help from JRC-ISPRA.

Deliverables

Data base catalogue, revision 1 (D79) at 51 months

Milestones and expected result

STORM data conversion and storage completed athmtst

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Definition of Severe Accident Research Priorities§ARP)

Work package number | 7 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities

Participant id 23 1 7 15| 21| 32| 43| 50

Person-months per participant 05| O 0 0 0 0 0 0

Objectives

Prioritise the research to be performed in thedfigfl severe accident phenomena and managemenblynoting the
results of EURSAFE, and ASTEC and Level 2 PSA wrakkages

Description of work
General description
- Agree on assessment methodology
- Review issues resulting from EURSAFE not appratpty covered by SARNET
- Analyse R&D progresses and results, also fromelL@WPSA studies
- Review issues ranking and reassess
- Review potential experimental and theoreticalgpammes to address these issues
- Make recommendations for R&D programme revision

For the last six months of the SARNET project,laslast SARP deliverable (D96) should be issuédanch 2008, no
specific work is required, except some work for B leader as a member of the management teamifigneet
preparation of ERMSAR, etc...).

Deliverables

Updated version of SARNET R&D strategic plan, withecessary revision of the R&D priority index (Déen D96)
at 38 then 48 months.

Milestones and expected result

Updated SARNET Integrated R&D elaborated in thenfeaof Joint Research Activities WPs at 48 montt86 D

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Integration Assessment (1A)

Work package number | 8 | Start date or starting event: | 49 (April 2008)
Activity Type Integrating activities

Participant id 1 7 21| 23| 30| 32| 36

Person-months per participant 0.2] 02]02]02]02]0.2]0.2

Objectives

To monitor the progress of the network and proposeective actions in order to reach the SARN
objectives.

Description of work

Task yearly carried out. For the last reportinggeerthere will be no report at 48 months, but@oreat the
end of the project on the last 18-month period.

The Coordinator, concerned Scientific Coordinatord some WP leaders carry out the work.
The work consists in:

» Collecting the information necessary to measurestiodution of 16 indicators,

» Analysing the results, and propose if necessarycli?fective actions,

» Proposing the revision of the list in order to maksier the assessment.
Among the 16 indicators, the following ones aresidered as the most significant:

* 11: number of member accesses to the Web site

* 12: number of collaborative documents elaborateti@mstored using ACT

* 13: number of ASTEC users in SARNET

* 14: The number of organisations using ASTEC fooitg1 applications

» 17: the number of access rights granted to cordrador application in SARNET

* 111: the number of joint publications/communicason

» 112: the number of attendees to SARNET course micab trainings

* 113: the number of researcher detachments

e 114: the number of presentations of SARNET

* 115: the number of hours devoted to updating SARNTD site

« 116: the number of accesses to the public Website

Deliverables

18-month period indicator assessment report D1G& abonths

Milestones and expected results

Continuous improvement of the process leading lfd #ARNET objectives.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Early-phase core degradation (EARLY)

Work package number | 9 | Start date or starting event: | 49 (April 2008)

Activity Type Other specific activities

Participant id 1 15 16 21 23 25 26 36 37 47
Person-months per participant | 1.77 | 0.6 15| 10 0.5 0.8 1 1.5 2 0.75
Objectives

These issues result from:

- Selection of the research issue N°1.1 thBNP EURSAFE project with following selectign

rationale: rapid generation of hydrogen which mayle accommodated by re-combiners and
of early containment failure; improve knowledge atihe magnitude of hydrogen generation.

- Conclusions of the COLOSS"$WP project and preparation of Phébus FPT3 teithaghowed
needs of improvements of understanding and modetifrB,C impact on core degradation. Sa
conclusions for irradiated fuel dissolution.

risk

me

- For oxidation and hydrogen production in a dandagere, oxidation by air has been stressed
during EURSAFE PIRT exercise. Ranked at level 2dore degradation there is nevertheless a

strong impact of oxidising environment on the faatl on the fission products release espec

ally

for Ruthenium. Initially addressed in WP14, thecdloy oxidation by air or by steam-air mixtures

issue will be identified separately within WP-9 acoadnstitute the initial conditions fuels ro
behaviour and fission products release. The phenomef air oxidation may also occur duri
abnormal fuel management operations.

A more complete understanding is needed on theviollg physical processes: hydrogen generation gu

core reflooding conditions (esp. oxidation of metaeh mixtures), BC and fuel burn-up impact on cofe

degradation for various atmosphere conditions ifstear and steam/air mixtures), and more genethéy

remaining questions in the core degradation edrhsp (in particular, oxidation of clad with advam¢

alloys and hydrogen generation during melt rel@ceiinto water present in the vessel lower plenum).

The main work-package objective will be the prognasintegration of the R&D capacities on theseass
in order to better coordinate the research adiwigind optimise the available competences andnesou

This will be done patrticularly through:

ds

in

=

- Joint investigation of the physical processesider to reach a common understanding thrqugh

syntheses on experimental programs and on theipirgtation.

- Development of adequate models for the aboveigdlysrocesses to be implemented into ASTEC.

This will lead to the redaction of the EARLY chapté the CORIUM final synthesis technical report.

Description of work

Task 9.1.Hydrogen generation during core reflooding

Continuation of review and selection of availabtperiments/models for interpretation and modelling
activities.

The current JPA is mainly concentrated on the QUBNE>t series and supporting Separate Effect
Tests:

- Preparation and conduct of bundle test QUENCHvitd M5 cladding

- Analyses of test QU-13

- Contribution of PSI to the QUENCH test pre-cadtigdns and definition

- Continuation of SET programme

- Post test calculation of the QUENCH- tests witEIMLOR, SCDAP, ICARE/CATHARE, MAAP

ATHLET-CD.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Other activities will concern:
- Interpretation of PARAMETER tests and modellisatiof UzrO oxidation and top flooding -
Contribution to an ERMSAR Paper.

- Redaction of a communication at ERMSAR on the @arative studies of high-temperatu
oxidation and quench behaviour of Zircaloy-4 and &(in collaboration with WP9.3)

=

e

Task 9.2.Early core degradation and B4C effects

Common interpretation of &/SS oxidation and of B4C rod degradation experimperformed by
IRSN (BECARRE programme in the frame of ISTP).

Improvement of B4C/SS oxidation model in SCDAP, RAICATHARE, ATHLET-CD and MAAP4
and assessment on QUENCH-07 experiment. Preparpgdiormance and analysis of remaining
BECARRE part Il experiments on B4C/stainless steigtures, and then of BECARRE part IlI
experiments on B4C short rods on MAESTRO platform.

Interpretation and modelling of the oxidation td8ECARRE part 1) on B4C/stainless steel mixtures.
Improvement of BC/stainless steel melt oxidation models.

Task 9.3.Zircaloy oxidation by air and steam-air mixture
Common analysis of the separate effect tests dathuped during previous periods.

Separate effect tests at FZK for the comparisaaraxidation of different cladding materials (Z4y-
Duplex, M5, E110, Zirlo) at high temperatures amid{j interpretation of data.

Interpretation by IRSN of isothermal oxidation dat#ained on 3 zirconium alloys. Proposals of
complementary experiments

Preparation, performance, analysis and joint IR®NEE interpretation of MOZART experiment
Small scale tests at INR for evaluation of the @ffef Zirconium hydride and nitride layers on Zy4
oxidation.

U7

A detailed review of Zircaloy/air oxidation expeemts is underway with view in proposing improved
models

Common synthesis of air oxidation modelling impnment performed within SARNET (IRSN, ENEA
etc...)

>

Improvement of Zr oxidation model in MAAP4. in thame of a PhD work.
ICARE/CATHARE V2 validation on CODEX AIT1

Redaction of a joint communication at ERMSAR on themparative studies of high-temperature
oxidation and quench behaviour of Zircaloy-4 and&(in collaboration with WP9.1).

Deliverables

Contribution to the final synthesis report on CORI topic (D120) at 54 months

Milestones and expected result

Technical milestones associated to benchmark esesr@ire detailed on road map defined by sub-topic$
leaders.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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LATe-phase Core Degradation and VESsel behaviouLATVES)

Work package number 10 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 1 7 15 21 22 23 24 27 33 36
Person-months per participant 1.17| 0.55| 0.1 1 1. 02 045 15 L Q.
Objectives

The rationales for these issues result fr6hF8/P EURSAFE project:

For late-phase degradation and corium behaviolawer head, Research issue N°1,3 with followin
selection rationale: Improve predictability of tfiermal loadings on RPV lower head (or corium
catcher devices) to maintain their integrity. lalso related to the Research issue N°1.4 “External
vessel cooling and RPV integrity” for in-vessel tiretention strategies.

For vessel integrity and corium release to caRigsearch issue N°1,6 with following selection

rationale: Improve predictability of mode and lacatof RPV failure to characterise the corium
release into the containment. This addresses als@pResearch issue N°3.1 “Melt relocation into

water and particulate formation” through the melbcation from core region into water filled space.

A more complete understanding is needed on theviotlg physical processes:

For coolability of a molten corium pool in the lomgenum or in an external core-catcher: in cas
dry cavity, initial corium characteristics from there region when relocating to the lower plenunal
behaviour of molten pool in the lower plenum (segteon/stratification, heat transfers
boundaries...); in case of external vessel coolinigical heat flux and external cooling conditioms
order to evaluate and design AM strategies fordssel melt retention.

For vessel integrity and corium release to cavityconditions of dry cavity, vessel mechanicaldesl
(mode, instant, location) due to thermal and meiclaatoadings, and breach opening processes
characteristics of corium release to the cavity.

The main WP objective will be the progressive indign of the R&D capacities on these issues, deo)
to better coordinate the research activities ariitinige the available competences and resources.

This will be done patrticularly through:

- Joint investigation of the physical processesriter to reach a common understanding through
syntheses on experimental programs and on thenpirgtation.

- Development of adequate models for the aboveigdlysrocesses to be implemented into ASTEC.

This will lead to the redaction of the LATVES chapof the CORIUM final synthesis technical report.

e of

to

and

Description of work

Task 10.1.Late phase core degradation and corium behaviour in lower head
Experimental activities:

On-going experiments at the LIVE facility (FZK) WitPre and Post test calculation support (IKE, C
KTH).. A joint paper will be presented at ICAPP.

DEFOR Debris bed formation test.
Interpretation and modelling:
Interpretation of past experiments FPT4 and MASGH W ARE/CATHARE and/or ASTEC.

EA,

Review of past VULCANO VP tests for possible intefation at KTH.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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New model developments, esp. modelling of moltesl pehaviour, in particular stratification
Reactor Applications

Reactor applications with ATHLET-CD, emphasizing ttontinuous description of late phase phenome
core and lower head, in view of contributing for dething in ASTEC. In particular, GRS will condu
analyses of melt relocation path into lower plefomGerman LWRs. Studies with ICARE/CATHARE
the phase of corium relocation from the core regmthe lower plenum on PWR and interpretationhef
TMI2 accident.

Task 10.2.Vessel failure and corium release to cavity
Analytical tests on plate and tube (IRSN)

Interpretation of FOREVER experiments with simgdi2D model and with the ASTER and ADINA cods
as a confirmation of the JPA3 benchmark.

Redaction of several papers, in particular a papBIED on the development and validation of pradect
models for vessel failure.

Investigation of the behaviour of a pre-existingatrin the lowerhead during delayed external flngdi
(fracture mechanical analysis).

Improvement of the vessel mechanical failure arehopy simplified model (IRSN).
Integration of experimentally found correlations RPV wall
Corrosion due to corium-steel interaction (METCQORjgct)

Study on the Effect of additions on steel propsr(iRSN)
Unified approach to material and creep data for Ei8nch, Russian and German types of reactor steel
Finalization of the implementation of the simpldi@D model for creep and necking.

Thermal and mechanical and analyses of IVR sceqaviihh segregated melt (KONVOI, VVER) will be
conducted at FZD.

Statistical uncertainty and sensitivity analysad¥R scenarios

nain
ct
Df
t

ES,

Deliverables

Contribution to the final synthesis report on CORIltbpic (D120) at 54 months

Milestones and expected result

Technical milestones associated to benchmark esezreire detailed on road map defined by sub-topics
leaders.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Ex-vessel Corium Recovery (EXCORE)

Work package number [ 11 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 1 7 15 21 23 24 26 29 32 41 47
Person-months per participant: 1.07 | 205 | 0.1 1 0.4 35 0.5 7 15 1 1.25
Participant id 50 53

Person-months per participant: 11 0.5

Objectives

The rationales for these issues result fréhF8P EURSAFE and EUROCORE projects:
For ex-vessel case w/o water injection (EURSAFE#&N°2.1 “MCCI: molten pool configuration and coeter
ablation" and N°2.3 “Ex-vessel corium catcher: @ori ceramics interaction and properties”. imprg
predictability of axial versus radial ablation uplate phase MCCI to determine basemat failure timloss of
containment integrity; demonstrate the efficiencly specific corium catcher designs by improving
predictability of the corium interaction with conucatcher materials.
For ex-vessel case with water injection (EURSAREM® N°2.2 and 2.4): increase knowledge of coo
mechanisms by top flooding the ex-vessel coriuml ppaemonstrate termination of accident progressind
maintenance of containment integrity; demonstréfieiency of water bottom injection to cool coriupwol and
its impact on containment pressurization.
The scope of the work-package is extended also aicplate debris coolability for in-vessel sitwati
(EURSAFE item N°1.2): termination of the accidegtrb-flooding of the core while maintaining RCSeigtity.
Increase predictability of core cooling during hkeefding.

A more complete understanding is needed on theviinllg physical processes:

For corium behaviour during interaction with corterer ceramic and for ex-vessel pool corium coditgbpool
stratification and layers stability under gas spaygheat transfer mechanism, power distributiod ablation
homogeneity; fission product remaining in the paa&ramic dissolution mechanisms; cooling mechanisitis
water on top of the melt (bulk cooling, water irgg®n or melt ejection); crust anchorage phenomenaactor
pit and consequence for melt ejection mechanismegity formation during cooling by bottom injectiaf
water into the melt and consequences for water ganant and steam production.

For core coolability: behaviour of ex-vessel paitide debris beds in water present in the cavhgrnal
hydraulics of debris beds, without or with watefjeation, coolability of debris beds (in- and ex-sel,
coolability of the molten pool within the core, fued collapse and molten pool crust failure.

The main WP objective will be the progressive inddign of the R&D capacities on these issues, deoto bette
coordinate the research activities and optimiseatfeélable competences and resources. This willdses particularly,
through:

Joint investigation of the physical processes ideorto reach a common understanding through syeshes

experimental programs and on their interpretation.

Development of adequate models for the above phlysiocesses to be implemented into ASTEC.

This will lead to the redaction of the EXCORE claapif the CORIUM final synthesis technical report.

ve

he

ing

Description of work

Task 11.1 Core and debris coolability during reflooding
Experimental activities
Joint analyses, in view of proposing models for £€T of past and current experiments:
Friction laws based on STYX (VTT), POMECO (KTH) aBBRIS (IKE) experiments, including data
realistic debris from DEFOR (KTH).
The results of the DEFOR experiments will be asssgth respect to the effects of debris bed chargstics
on corium coolability.
Interpretation of DEBRIS and SILFIDE experimentshdiCARE/CATHARE V2 code.

Continued experiments (DEBRIS — IKE) and supparipianning of new ones (incl. PEARL — IRSN)
Codes and modelling
The WABE code (developed at IKE) will be used, dated and applied at KTH and VTT.
IRSN will stress on the modelling of thermal-hydiesi of reflooding of intact and degraded cores
IRSN will derive, during months 49-54, recommenalasi for further experiments and model development.
Reactor case applications

N

Applications to reactor cases, in order to cheekrilevance of differences and urtainties in basic laws and the

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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applicability, and to evaluate cooling options aswknarios. An utility (EDF) will contribute to thanalysis of
scenarios. Sensitivity studies on reactor appbeeatiwith ICARE/CATHARE V2 code. WABE will be usedrf
Olkiluoto 1 and 2 BWR plants to assess coolabditparticle bed on the pedestal floor (VTT).

Task 11.2 Molten corium-concrete/ceramic interaction

Information exchange on the VULCANO, HECLA and C&dperimental programmes, and possibly on the I$TC

large scale MCCI project.

A joint paper on the VULCANO and HECLA programs Mik presented at ICAPP08.

Recalculation of CCI3 test with MEDICIS code.

Interpretation of first MCCI test (CCl4) of MCCI-@D follow-on program with MEDICIS, TOLBIAC ICB,....
Improvement of heat transfer models using resuitenfthe ARTEMIS, MCCI-OECD (including follow-o
program) and VULCANO programs.

Benchmark of MCCI codes on a typical reactor seglglication.

Redaction of a joint communication at ERMSAR.

Task 11.3Ex-vessel coolability
Improvement of the top flooding models for MCCI figarations (porosity formation, melt entrainment).
New DEFOR experiments for separate effect studylelris bed formation and possible preparation oFOR data|
for validation of FCI codes.
Continuation of the post test calculations on thi ZANO-COMET experiment:
further model validation of models,
influence of sequential opening of inlets on pdgo&rmation,
evaluation of possible optimization of COMET PCAe&eatcher,
Redaction of a joint communication at ERMSAR.
Selection and qualification of a simplified spreagimodel for ASTEC applicable to EPR
Refinement and validation of the KTH model
Research of a consensus between EU teams
Applications to reactor case
MELCOR 1.8.5 calculation of corium behaviour in M¢ER-1000 reactor building,
Proposal for SAM (UJV).

Task 11.4(WP 9/10/11) Thermodynamic and Thermophysicabbases
Concerning the thermodynamic database activitiedhie next 6 months the main task will be the neiahce and

updating of the content taking in account the nexpeeimental information available in SARNET and eith

international programs. Each year, in the firsingster, an updated version of the database isbdistd to the
SARNET users : CEA, EDF, IRSN, AREVA, VTT. The mipal use of the database is a joint analysis
interpretation of experiments in WP9, 10 and 1intagration in codes such as TOLBIAC.

Since these inputs rely largely on post-test matamalyses a round robin exercise has been st ciqpss check th

validity of the SEM-EDX measurements on a VULCANOCHII sample at CEA, ITU and UJV. There will e

supplementary analyses of round-robin sample (VBY®&t ITU and a final meeting, as well as the wgtiof a
publication (in INM).

Provision of FARO sample for refinement of EDS ditative analyses (especially light elements sia
Examination of U-Zr-O system. (Analyses of UO2-10%h8r, -5mol%Zr samples. Possibly mp. detn. of AJ(
30mol%Zr sample.)

The Thermophysical database will be enlarged to DANapplications by the distribution of an AECL repon
CANDU related physical properties. CEA will asstws differences with its own PWR-oriented database.

and

\1%

Deliverables
Contribution to the final synthesis report on CORlltbpic (D120) at 54 months

Milestones and expected result

Technical milestones associated to benchmark esesraire detailed on road map defined by sub-topics
leaders.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Hydrogen Behaviour in Containment (HBC)

Work package number [ 12 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 1 7 13 15 19 20 21 23 30 31 37
Person-months per participant: 3 2 2 03| 05| 25 15 05 1.5 1 0
Participant id 33 | 35| 47 49 50

Person-months per participant: 0.5 1 1 1 1

Objectives

This WP concerns two main issues:

- Containment atmosphere mixing and hydrogen 8igion in the containment, with respect to risk
of high concentration,

- Hydrogen combustion and associated risk mitigatio
A more complete understanding is needed on theviiollg physical processes:

- For containment atmosphere mixing, it is agaéto determine with good confidence the hydroge
distribution in the different parts of the contaimh taking account of containment geometry (multi-
compartment), mass and energy exchanges comingghemomena as wall condensation, interaction Wwith
spray droplets and PARs, and sump evaporation.nButihe JPA4 period, the following issues were
investigated: condensation modelling (conclusionlsf step and initiation of 2nd step of Condensatio

benchmark), modelling of containment sprays (2nd p& Spray benchmark, based on TOSQAN and
MISTRA experimental results), and simulation of RARosphere interaction (2nd step of PARIS, |i.e.
PARIS2, benchmark). Within JPA4 extension, investans of these three issues will be pursued. Rest
the 2nd step of the Condensation benchmark widiridyzed and compared. The final synthesis reidiheqg
Spray benchmark will be prepared. The results ef2hstep of the PAR-atmosphere interaction benchmark
will be analyzed and compared.

- For hydrogen combustion and associated ridigation: formation of combustible gas mixtures|in

containments, its local gas composition and paérdombustion modes. The investigations take jnto
account the containment geometry (multi-compartipentiss and energy exchanges (wall condensation,
spray and sump evaporation), local multidimensioefiécts of hydrogen combustion. For mitigation

measures recombiners are studied in detail. In JPA4 model development for recombiners will conginu
with the target to come up with a unique integraddel for ASTEC. Also, work to couple hydrogen
distribution and combustion will continue as wellraactor applications of hydrogen combustion.

The main WP objective will be the progressive inatign of the R&D capacities on these issues, @ieoto
better coordinate the research activities and apdirthe available competences and resources. Tihibex
done particularly through:
- Joint investigation of the physical processegriter to reach a common understanding through
syntheses on experimental programs and on theipirgtation, and the organisation of workshop
- Development of adequate models for the aboveiphlysrocesses to be implemented into ASTE(

This will lead to the definition and proposal ojoint R&D programme (models, experiments) to sdhis
issue, either by re-orientation of existing progna@s or by launching new ones.

@

\)

Description of work

U7

Task 12.1.Review and selection of available experiments/iwofie interpretation and modelling activitie
Comparison of models, sensitivity analyses andrsgésues, to be addressed in numerical benchmark
problems. Discussion of experimental activities wbmmendations for the specification of
experiments/programmes: TOSQAN, MISTRA (OECD arubnal), CONAN, ENACCEF and REKO.
Transfer of information (experimental data as waslinodels) on catalytic recombiners to WP-12-2.

Task 12.2 Synthesis of analyses and rpretations of experiments from above Task witlstxg models o

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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codes (CFD codes, TONUS, COM3D, REACFLOW, ASTECQWI3YS....).

Task 12.3.Further work on specific containment related medet CFD (spray, recombiners...) and
applicability of CFD to real plants (review of igsurelated to code performance, meshing, scalfegtsf..).

Task 12.4.Model synthesis and common proposal of model€toriplemented into ASTEC but also
recommendations for implementation of containmerdated physical models for CFD codes.

Deliverables
Final Synthesis Report on SARNET activities on Hyg#m Behaviour in Containment (D121)

Milestonesand expected result

SARNET conclusion at European Review Meeting onegevAccident Research (ERMSAR 2008)
September 2008.

Assessment of work during four-and-a-half year queriand definition of future joint R&D for SARNE
follow-up.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Fast Interactions with Corium (FIC)

Work package number | 13 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 1 7 15 21 23 24 31 32 43
Person-months per participant: 2.5 1 0.2 1 0.3 1.5 3 1.5 0.5
Objectives

The diverse interaction modes of corium, ejected the reactor cavity after RPV failure, may leachigh
temperature and pressure loads on the containntevitab components. Depending on the conditiong
failure and on reactor geometry, fuel-coolant-iattions (FCI) or direct containment heating (DCldhn
take place.

A more complete understanding is needed on thd-flynamic, thermal and chemical processes, for in
development and validation, especially for the mppion to the reactor case that requires a scalin
dimension and from model fluids to corium.

The main WP objective will be the progressive intign of the R&D capacities on these issues, deoto
better coordinate the research activities and aptirthe available competences and resources. Tihiben
done particularly through:

- Joint investigation of the physical processegriter to reach a common understanding through
syntheses on experimental programs and on thenpirgtation.

Development of adequate models, for the DCH ordy,tie above physical processes to be impleme
into ASTEC.

5 at

\J

ode

nted

Description of work

Task 13.1. Review and selection of available experimentsi®tbr interpretation and modelling
activities. Recommendation for further test andnemendation for further interpretation and model
development.

Discussion of experimental activities and recomnagiods for the specification of experiments/prognzes
for the DCH issue (DISCO facilities) and the FGlue (exp. facilities: KROTOS). Concerning FClj@se
link with the OECD-SERENA-2 programme exists, witle-calculations of the first tests of the prograsmn

Task 13.2.Synthesis of analyses and interpretations of éxits from above Task with existing modelg
improved models and codes (MC3D, IKEJET/IKEMIX, IBIB-2D, SIPHRA3D for FCI, and MC3D,
COCOSYS, MAAP4, and ASTEC for DCH).

Task 13.3.Assessment of performed work. Model synthesiscamimon proposal of DCH models to be
implemented into ASTEC, as far as possible.

—

or

Deliverables
Final Synthesis Report on SARNET activities on Fatgraction with Corium (D122)

Milestonesand expected result

SARNET conclusion at European Review Meeting oneB®vAccident Research (ERMSAR 2008)|i

September 2008.
Assessment of work during four-and-a-half year queriand definition of future joint R&D for SARNE

n

follow-up.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Fission Product Release and Transport (FPRT)

Work package number | 14 | Start date or starting event: | 49 (April 2008)

Activity Type Other specific activities

Participant id 1 3 7 15| 16| 21| 23] 25 3( 36 5p 53
Person-months per participant: 25| 40| 05| 12/ 140 30 o038 10 15 23 10 05
Objectives

The rationales for these issues related to fispioduct release and transport in the RCS resutt fie %'
FWP EURSAFE project:

- Quantification of the source term, in particufar Ru, under oxidation conditions / air ingre
covering release in-core and transport in the pyroacuit;

- Improvement of predictability of iodine speciesdtiag the RCS to provide a best estimate of
source into the containment, this includes conatitar of PWR silver/indium/cadmium control rq

vd

release, as Ag, In and Cd species can affect tgsiqah and chemical form of the iodine being

transported

The main WP objective is the progressive integratib the R&D capabilities on these issues, in otde
coordinate better the research activities and aptirthe available competences and resources. Tihiben
done particularly through:

- Joint investigation of the physical processesider to reach a common understanding thrg
syntheses on experimental programmes and on therpretation;

- Development of adequate models for the aboveigdlysrocesses to be implemented into ASTE(

This will lead to the definition and proposal ofaint R&D programme (models, experiments) to sdhis
issue, either by re-orientation of existing prognaes or by launching new ones.

\J

Description of work

Task 14.1.Review and selection of available experiments/r®ofie interpretation and modelling activitie
Discussion of experimental activities and recomnadiods for specification of the following
experiments/programmes: VTT Ru speciation and gémnevaporisation/speciation tests, Canadian
experiments on Ru release, VERDON, MERARG, RUSEERCORS, EMAIC, FZK Zr/air oxidation test
CHIP, Phébus-FP and QUENCH with its associatedlssnale tests.

Task 14.2.Synthesis of analyses and interpretations of tleeakxperiments with existing models or cod

Task 14.3.Synthesis of plant applications to define fueldibans in-core following air ingress, to help
define conditions for the Ru experiments.

Task 14.4.Model synthesis and common proposal of models tonpéemented into ASTEC.

U7J

UJ

Deliverables
Final synthesis of SARNET SOURCE TERM activitiesl@3) at 54 months.

Milestonesand expected result

ERMSAR2008 meeting at 54 months, conference and bifgeature papers, proposals for relevant wor
follow-on programme in Framework 7.

K in

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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AEROsol Behaviour impact on source term (AEROB)

Work package number | 15 | Start date or starting event: | 49 (April 2008)

Activity Type Other specific activities

o

Participant id 1 7 8 10| 12| 15| 23 29 36 47y 50 53

Person-months per participant;) 0.5 | 05| 15| 32/ 08 05 08 25 20 08 05 0.3

Objectives
The rationale for the issues related to aerosahtiehr result from the'SFWP EURSAFE project:

- Quantification of the source term for aerosoengibn in the secondary side of steam generatof
leakage through cracks in the containment wall;

- Quantification of the source into the containmelie to remobilisation (re-volatilisation a
resuspension) in the RCS.

The main WP objective is the progressive integratd the R&D capacities on these issues, in ordg
better coordinate the research activities and aptirthe available competences and resources. Tihiben
done particularly through:
- Joint investigation of the physical processe®ider to reach a common understanding thrg
syntheses on experimental programmes and on theipretation;
- Development of adequate models for the aboveiphiygrocesses to be implemented into ASTE(

This will lead to the definition and proposal ofaint R&D programme (models, experiments) to sdhis
issue, either by re-orientation of existing prognags or by launching new ones.

and

nd

Description of work

Task 15.1.Review and selection of available experiments/risfte interpretation and modelling activitig
Discussion of experimental activities and recommagiods for the specification of followin
experiments/programmes: ARTIST, PSAERO, HORIZONCREGTR, RADSOL, STORM resuspensi
tests, Canadian re-vaporisation tests the JRCperigation tests REVAP, general revaporisation/spien
tests at VTT, and forthcoming experimental worlC@LIMA under the PLINIUS platform.

Task 15.2.Synthesis of analysis and interpretations of aleymriments with existing models or codes.

Task 15.3.Model synthesis and common proposal of models impéemented into ASTEC.

Z

Deliverables
Final synthesis of SARNET SOURCE TERM activitiesl@3) at 54 months.

Milestones and expected result
ERMSAR2008 meeting at 54 months, conference and bifgeature papers, proposals for relevant work

n

follow-on programme in Framework 7.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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CONTainment CHEMIistry impact on source term (CONTCHEM)

Work package number | 16 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 1 2 7 9| 10| 12| 15 19 23 36 43 50 §
Person-months per participant: 25| 15| 05 20 33 08 0B 03 05 20 10 p5
Objectives

0.7

The rationale for the issues related to iodine dbtynin the containment result from the 5th FWP
EURSAFE project that drew conclusions on needsrfiprovement of predicting iodine chemistry in the

containment, to reduce the uncertainty in the iedource term. The effect of fission product redeas
passive autocatalytic recombiners on the souree, tand ruthenium behaviour on the containment ke
considered.

The main WP objective is the progressive integratd the R&D capacities on these issues, in ordg
better coordinate the research activities and aptirthe available competences and resources. Tihiben
done particularly through:
- Joint investigation of the physical processeoider to reach a common understanding thrg
syntheses on experimental programmes and on theipretation;

- Development of adequate models for the aboveiphlysrocesses to be implemented into ASTE(

This will lead to the definition and proposal ojoint R&D programme (models, experiments) to sdhis
issue, either by re-orientation of existing progna@s or by launching new ones.

Description of work

Task 16.1.Review and selection of available experiments/r®ofie interpretation and modelling activitie
Discussion of experimental activities and recomnadiods for the specification of following
experiments/programmes: EPICUR, CAIMAN, SISYPHEaldters tests, PARIS, ThAI-lod9, Phébus-FRH
Canadian iodine tests as available, RECI experisnemil possible successors, and IRSN tests on ruther
behaviour in the containment. An iodine data mhoagering experiments and models has been issuned
is kept under continual review.

Task 16.2.Synthesis of analyses and interpretations of akgperiments with existing models or codes.

Task 16.3.Model synthesis and common proposal of models inpéemented into ASTEC.

a

\J

U7r

Deliverables
Final synthesis of SARNET SOURCE TERM activitiesl@3) at 54 months.

Milestonesand expected result
ERMSAR2008 meeting at 54 months, conference and lifgeature papers, proposals for relevant work

n

follow-on programme in Framework 7.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Education and Training (ET)

Work package number | 17 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 32 7

Person-months per participant: 0.2 2

Note: Person-months still to be clarified, afterafiidentification of teachers in the candidateamigations and
definition of the way to grant them. Indeed theresponding budget may be direct SARNET expensésads
of person.months. (only, the topical coordinatof K, and the course main organiser (CEA) are idient.

Objectives
Develop Courses on Severe Accident PhenomenologgeNMng and Applications
Develop Courses on Severe Accident Management 8A2 P

Description of work

The Education and Training programme in SARNETosuEing on raising the competence level of students

and researchers engaged in severe accident &divitowards this purpose, then approach is to de

courses on the various areas of severe acciderdgsuise on severe accident phenomenology was given

el

Cadarache in January 2006. Another course, magetet at plant personnel of PWRs and BWRs was diven

in March 2007. Another course entitled “LWR Sevéwezident Analysis, Applications and Managem
Guidelines” is scheduled in April 2008 at Budap@siis course is a kind of continuation of the ceugs/en
in January 2006.

Also, contacts will be maintained with the ENEN.

ent

Deliverables

One course entitled “LWR Severe Accident Analysipplications and Management Guidelines”scheduyled

in April 2008 (49 months).

Milestonesand expected result

Completion of Course entitled “LWR Severe Accidénglysis, Applications and Management Guidelings”

at 49 months.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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BOOK on severe accident phenomenology (BOOK)

Work package number | 18 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 32

Person-months per participant: 0.2

Person-months will be clarified later (around 18spea.months), after final identification of writarsthe
candidate organisations (currently, only the topicardinator: KTH is considered in this table).

Objectives

To develop a text (source) book on Severe Accié@&einomenology.

Description of work (text unchanged as compared to JPA4 documentpettee date for lecture notes)

At present there is no textbook on severe accigeahomenology, which can be used by the studeiats
researchers to learn the subject area. A textbsakuite essential in terms of providing knowledgeai
concise and focussed manner along with the refesenehich could be used by a student or a reseatef
perform independent and more detailed studies.t@ktbook should deal with the whole progressiothef
severe accident including the initial transientdieg to a severe accident caused by additionatsfatihis
textbook, probably, would be quite voluminous dadlte large body of material and the large numlbg

papers and studies in Severe Accidents. The textldtbe reviewed by a set of peer reviewers. Thenin

should be to provide not only the methodology st @n assessment of the research results. THmtdkq
should be addressed to students and researcheyacb#ye level of Masters in Nuclear Engineering.
abbreviated version may be addressed to the swjdefito enrol in the European Masters in Nuc
engineering Programme under ENEN auspices.

In addition to the text book, a book of Lecture &obn Severe Accident Phenomenology, based o
lectures given in the course delivered in Janu@&@62will be published in April 2007 (postponed, Ap
2008).

Deliverables

lecture notes of the first course of January 2Q06anth 49 (D118)
Book first draft at month 48 (D69)

Book final draft at month 51 (D103)

Milestonesand expected results

5 an
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The final draft of the book will be completed in(0)

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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MOBIlity programme (MOB)

Work package number | 19 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities

Participant id 32

Person-months per participant: 0.2

Objectives

To develop the Mobility and Training Programme $tudents and researchers, to form teams of regraich

and to develop training for reactor operators wese accident domain.

Description of work

At the beginning of SARNET Project, there was ngamized programme in Europe under which stud

and researchers could go to different laboratddegducation and training in the severe accidesd.aOne

ents

element to develop is the summer internship programander which a student spends a summer at another

University (than his own) to learn about the sewaredent work ongoing there.

The second element of this WP is the developmettiefieputation programme in which a researchen fro

one laboratory will spend three months to one yatalanother European Laboratory where he /
participates in an area of the severe accidenarelseongoing there. In this mobility programme, keg

she

term goal is to build teams which would engage tiogie in a certain activity of the NoE e.g. cqde

debugging, code validation, simulant material expents, real material experiments, etc.

Deliverables
Final state of SARNET mobilities (D119) at 54 manth

Milestonesand expected results

8 mobilities for year 4; 3 more foreseen on the & months—> It will be a total of 32 mobilities in th
SARNET project.

(U

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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MANAGement (MANAG)
Work package number | 20 | Start date or starting event: | 49 (April 2008)
Activity Type Other specific activities
Participant id 1 7 21 23 30 32 36
Person-months per participant: 7.3 1.3 1.3 0.8 1.3] 0.8 1.3

Objectives
Coordinate the JPA technically and financially

This activity involves mainly the Coordinator arne ttopical coordinators

Description of work

- Monitor progress of JPA

- Check release of deliverables and survey mileston

- Organize technical reviews when necessary

- Anticipating and examining possible difficultiss JPA execution
- Making synthesis for JPA update (12 months é8#®RNET beginning) for Governing Board approva
- Elaborate budget for the second JPA (month I8dnth 30)

- Distribute community funds as decided in the @otism agreement;

- Organize meetings of Governing Board, Advisoryrdttee and Ad-hoc Scientific Review
Committee.

- Establish cost statement for the first year
- Organize information diffusion (newsletter, pregs reports, ...)
- Organize periodically a general ERMSAR conference

Deliverables

International seminar ERMSAR in June 2007 at m@KD98)

International seminar ERMSAR in September 2008@ttim54 (D128)

Mid term progress report (D125) at month 42

JPA update proposal, JPA4 extension (D105) at mé&ith

18-month period management and progress repor37(@108) at month 55

SARNET Final Activity Report (synthesis) + PUDK (P4) at month 55

Final Management report (on 4.5 years) (D126) attin65

Final report on the distribution of the Communitg@ntribution (D127), 60 days after last EC payment

Milestonesand expected result

Third ERMSAR conference (September 2008)

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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List and Status of SARNET Deliverables

List and Status of SARNET Deliverables
Joint programme of activities 18 months (months 37 54)

(In ltalics deliverables produced during the fil]l months of the contract)

Warning: Linked to the SARNET extension and to agreemémtid EC as regards the compulsory
deliverables, the numbering of deliverables frondBhas been notably modified when compared taghe |
provided in the JPA4 document.

Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.? particip- | indicative level (proj. month)
ant person
months
1 SARNET WEB site 1 23 2 0 PU 6
2 Data Base Proposal 6 28 10 R CO 6
3 ACT specification 1 23 3 R CO 9
4 Student mobility plan 19 32 1 R PU 9->23
5 Researcher mobility plan 19 32 1 R PU 9->23
6 Progress report on 2-4 1-23 20 R CcO 12
ASTEC Activities
7 ASTEC WEB site 2 1 3 0] RE 12
8 ASTEC Assess. Matrix 3 1 15 R RE 12
9 ASTEC Bench. matrix 4 1-23 15 R RE 12
10 Indicator Assessment. 8 1 4 R CO 12
11 Progress report on 9-11 7 3 R (6{0) 12
CORIUM Activities
12 CORIUM Exp. Recom 9-11 7 10 R CO 12
13 CORIUM Interp Synth. 9-11 7 28 R CR 12
14 CORIUM Model Recom| 9-11 7 18 R CR 12
15 CORIUM Prog. Revision 9-11 7 10 R CO 12
16 Progress report on 12,13 21 3 R (6{0) 12
CONTAIN. Activities
17 CONTAIN. Exp. Recom 12,13 21 10 R CO 12
18 CONTAIN. Interp Synth] 12,13 21 28 CR 12

2 Deliverable numbers in order of delivery dates:-Dn

3 Please indicate the nature of the deliverablegusne of the following codes:
R = ReportP = PrototypepD = Demonstrator© = Other

* Please indicate the dissemination level usingagrike following codes:

PU = Public

PP = Restricted to other programme participants (idiclg the Commission Services).

RE = Restricted to a group specified by the consortfincluding the Commission Services).
CO = Confidential, only for members of the consorti(including the Commission Services).
CR = Confidential, parts of the reports only for mearsof working on the same subject (including the
Commission Services)
® Month in which the deliverables will be availabMonth 1 marking the start of the project, anddalivery
dates being relative to this start date.

Joint Programme of Activities, Update 4 (April B08- September 2008)
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date®
no.? particip- | indicative levef (proj. month)
ant person proj.
months
19 CONTAIN. Model Recom 12,13 21 18 R CR 12
20 CONTAIN.Prog. Revision 12,13 21 10 CO 12
21 Progress Report on 14-16 1-36 3 R (6{0) 12
Source Term (ST)
activities
22 ST Exp. Recom 14-16 1-36 10 R CcO 12
23 ST Interp Synth. 14-16 1-36 28 R CR 12
24 ST Model Recom 14-16 1-36 18 R CR 12
25 ST Prog. Revision 14-16 1-36 10 R CO 12
26 Annual progress report 20 1 6 R CcO 12
27 JPA update 20 1 4 R CO 12
28 Budget Revision 20 1 1 R CO 12
29 Cost statements 20 1 1 R CO 12
30 ASTEC Assessment 3 1 100 R CR 15
Report
31 ASTEC Evaluation 4 1-23 100 R CR 15
Report
32 SA Course 17 32 12 PU 15->25
33 NEPTUNO Particip. 17 32 2 PU 15->25
34 Requirements for ASTELC2 1-23 12 R RE 18
V2 dev. plan
35 Specifications of ASTECQ 2 1 30 R Cco 18
adaptation to different
NPP and systems
36 Status Report on PSA2,| 5 1 15 R RE 18
methodology
37 Status Report on PSA2,| 5 1 15 R RE 18
uncertainty assessment
38 Status Report on PSA2,| 5 1 15 R RE 18
event tree
39 Experimental Data Basg 6 28 21 R CcoO 18
Catalogue
40 Revision of EURSAFE | 7 23 30 R PU 18->31
Conclusions
41 PSA2 Course 17 32 12 PU 18->25
42 Book, skeleton 18 32 12 RE 30
43 Synthesis of requests | 1 1 3 R PU 18
from ACT users
44 ERMSAR 2005 20+ |1 10 O PU 20
all
45 Revision of Mobility plan 19 32 2 R PU 21
Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date®
no.? particip- | indicative levef (proj. month)
ant person proj.
months
46 Progress report on 2-4 1-23 20 R CcO 24
ASTEC Activities
a7 ASTEC Adaptationto | 2 1 15 R RE 30->36
different reactor types
(Prog. Rep.)
48 ASTEC New Models 2 1-23 15 R RE 30->36
49 Indicator Assessment. 8 1 4 R Cco 24
50 Progress report on 9-11 7 3 R (6{0) 24
CORIUM Activities
51 CORIUM Exp. Recom 9-11 7 10 R CO 24
52 CORIUM Interp Synth. 9-11 7 28 R CR 24
53 CORIUM Model Recom| 9-11 7 18 R CR 24
54 CORIUM Prog. Revision 9-11 7 10 R CcO 24
55 Progress report on 12,13 21 3 R (6{0) 24
CONTAIN. Activities
56 CONTAIN. Exp. Recom 12,13 21 10 R CO 24
57 CONTAIN. Interp Synth] 12,13 21 28 R CR 24
58 CONTAIN. Model Recom 12,13 21 18 R CR 24
59 CONTAIN.Prog. Revision 12,13 21 10 R CO 24
60 Progress Report on 14-16 36 3 R (6{0) 24
Source Term (ST)
activities
61 ST Exp. Recom 14-16 36 10 R CO 24
62 ST Interp Synth. 14-16 36 28 R CR 24
63 ST Model Recom 14-16 36 18 R CR 24
64 ST Prog. Revision 14-16 36 10 R CO 24
65 Annual progress report 20 1 6 R CO 24
66 JPA update 20 1 6 R CO 24
67 Evaluation of R&D 7+all 23 6 R PU 24->38
priorities
68 Update of Mobility Plan| 19 32 2 R RE 25->30
69 Book first draft 18 32 12 R RE 30->48
70 Probabilistic software | 5 1 3 R RE 26
comparison for PSA2
71 Proposals of harmonized 5 1 5 R RE 34

methods to assess
hydrogen combustion
and immediate
consequences of vessel
breach issues in a level
PSA.

o
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date®
no.? particip- | indicative levef (proj. month)
ant person proj.
months

72 Recommendations of | 5 1 5 R RE 33->45
methods to take into
account MCCI and
iodine releases in a leve
2 PSA

73 Status report on dynamic5 1 5 R RE 34
reliability methods
application to level 2
PSA

74 Mid term progress report 20 1 1 R PU 32

75 Review of existing 5.1 36 3 R RE 36
guidelines

76 Synthesis on ASTEC 3 1 100 R RE 35
V1.2 validation

77 Synthesis on ASTEC 4 1 100 R RE 35
V1.2 benchmarking

78 Course on Severe 17 1 12 O PU 36
Accident Progression

79 Experimental Data 6 28 21 R CcoO 36->51
Base Catalogue
Revision 1

80 Progress report on 2-4 1-23 20 R CcO 36
ASTEC Activities

81 Indicator Assessment. 8 1 4 R CO 36

82 Progress report on 9-11 7 3 R (6{0) 36
CORIUM Activities

83 Report on EARLY 9 7 32 R CR 36
Activities

84 Progress report on 10 7 32 R CR 36
LATVES Activities

85 Report on EXCORE 11 7 32 R CR 36
Activities

86 Progress report on 12,13 21 3 R (6{0) 36
CONTAIN. Activities

87 Report on HBC 12 21 35 R CR 36
Activities

88 Report on FIC Activities 13 21 35 R CR 36

89 Progress Report on 14-16 36 3 R (6{0) 36
Source Term (ST)
activities

90 Report on FPRT 14 36 32 R CR 36
Activities

91 Report on AEROB 15 36 32 R CR 36
Activities
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date®
no.? particip- | indicative levef (proj. month)
ant person proj.
months

92 Report on CONTCHEM| 16 36 32 R CR 36
Activities

93 Annual Management 20 1 6 R CcoO 36
report

94 Annual Progress report 20 1 6 R CcO 36

95 JPA update N°3 (JPA4) 20 1 6 R CO 36

96 Finalized evaluation of | 7 23 12 R PU 36->48
R&D and proposed
R&D activitities

97 Results of the benchmafks.3 1,11,23, 12 R RE 39
exercise for application 44
of dynamic reliability
methods

98 ERMSAR 2007 20+ |1 10 0] PU 39

all

99 Definitions of "large 5.1 1 10 R RE 45
early releases " and of
"reactor safe states"

100 Recommendations of | 5.1 & 1 12 R RE 42->48
methods to take into 5.2
account physical
phenomena

101 Review of software for | 5.2 7 5 R RE 42->48
uncertainty and
sensitivity methods

102 Status report on SDTPD 5.3 11,44 24 R RE 42->48
method development

103 Book final draft 18 32 12 R CO 42->51

104 PSA and consequences 17 32 12 PU 34->49
Course

105 JPA update N°4 (JPA4 | 20 1 6 R CO 48
extension)

106 Indicator Assessment. 8 1 4 R CO 55

107 “Annual” (18 months) | 20 1 6 R Cco 55
Management report

108 SARNET Annual (18 20 1 6 R CO 55
months) Progress report
+ PUDK

109 Final synthesis of 2 1 30 R RE 55
ASTEC developments
and main needs of
further code evolution

110 Final synthesis of 3 1 100 R RE 55

ASTEC V1 validation
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Del.
no.

Deliverable name

WP no.

Lead
particip-
ant

Estimated
indicative
person
months

Nature®

Dissemination
levef

Delivery date’
(proj. month)

111

Final synthesis of
ASTEC V1 evaluation
on plant applications

100

RE

55

112

Harmonized methods for
level 1 level 2 PSA
interface

5.1,5.2

39

10

RE

48

113

Expert judgment use in
level 2 PSA

5.1

30

RE

48

114

Final report on
harmonization of
methods

51,52

12

RE

54

115

ASTEC requirements for
level 2 PSA use

51,52

49

RE

54

116

PSA2 Benchmark
exercice conclusions

5.3

12

RE

54

117

Conclusions on SDTPD
method development

5.3

11, 48

18

RE

54

118

Book of Lecture Notes

18

32

12

PU

37->48

119

Final state of SARNET
mobilities

19

32

PU

54

120

Final synthesis of
SARNET CORIUM
activities

9-11

RE

55

121

Final synthesis of
SARNET activities on
hydrogen behaviour in
containment

12

21

15

RE

55

122

Final synthesis of
SARNET activities on
fast interaction with
corium

13

21

15

RE

55

123

Final synthesis of
SARNET SOURCE
TERM activities

14-16

36

RE

55

124

SARNET Final Activity
Report (synthesis) +
PUDK

20

RE

55

125

Mid term progress repoit

20

PU

42

126

—

Final Management repor
(on 4.5 years)

20

PU

55

127

Final report on the
distribution of the
Community’s
contribution

20

PU

60 days afte
last EC
payment

128

ERMSAR 2008

20 + al

10

PU

54
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6 Project resources and estimation of incurred eligle costs

6.1 Efforts for the full duration of the project (as defined at the beginning of the
project)

Net work Effort Form 1° — Indicative efforts for full duration of project

Project Number (acronym) - 509065 (SARNET)

Figures followed by a * concern the organisatiocgsponsible for coordination of Topics in SARNET
(during the duration of the project, these resgulises may change, and this will modify the etfor
provided by concerned organisations).

Network Activit Joint Programme of Activities’ Management TOTAL per
Type activities PARTICIPANT
Integrating Jointly executec Spreading of
Activities® research Excellence
activities activities

[ 1. IRSN * | 158 | 36 | 8 | 72 | 274
| 2. AEAT | | 12 | | | 12

| 3. AEKI | 12 | 12 | | | 24

[ 4. ARCS [ 12 | | | | 12

[ 5. AUN | 8 | | | | 8

[ 6. BUTE | 48 | | | | 48

[ 7.CEA* | 78 | 48 | 8 | 12 | 146
| 8. CESI | [ 12 | | | 12

[ 9. Chalmers | [ 12 | | | 12

[ 10. CIEMAT | 24 | 12 | | | 36

[ 11. CSN | 24 | | | | 24

| 12. DEMOKRITOS | | 2 | 8 | | 10

| 13. UPI | 48 | 12 | | | 60

| 14. EA [ 20 | | | | 20

| 15. EDF | 24 | 36 | | | 60

| 16. ENEA | 48 | 24 | | | 72

| 17.FORTUM [ 12 | 4 | | | 16

® Indicate effort in person months
" other specific activities' according to Article25 of Annex Il to the contract
8 except management of the consortium activities

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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| 18.FRA ANP SAS | 10 | | | | 10

| 19. FRA ANP-Gmbh | 8 | 24 | | | 32

| 20. FZJ | | 12 | | | 12

| 21. FzK * | 72 | 36 | 8 | 12 | 128
| 22. FZR | | 12 | 4 | | 16

| 23. GRS * | 102 | 36 | 8 | 4 | 150
[ 24. IUSTT-IKE |52 | 24 | 8 | | 84
[ 25. INR | 54 | 12 | 4 | | 70
[ 26. INRNE | 48 | | | | 48

[ 27.1vVS | 36 | | | | 36

[ 28. JRC-ISPRA | 12 | | | | 12

[ 29. JRC-ITU | | 24 | | | 24

[ 30. JRC-PETTEI | 54 | 24 | | | 78

| 31.JSI | 24 | 12 | | | 36

[ 32. KTH * | 65 | 24 | 12 | 8 | 109
| 33. LEI | 54 | 12 | 8 | | 74
[ 34. NNC | 8 | | | | 8

| 35. NRG | 12 | 8 | | | 20

| 36. PSI | 6 | 24 | 4 | [ 34

[ 37. RUB | | 24 | 8 | | 32

[ 38. I I I I I

[ 39. SWEDPOWEF | 12 | | | | 12

[ 40. TA | [ 12 | | | 12

[ 41.THERMODATA | 3 | 12 | | | 15

[ 42. TE | 16 | | | | 16

[ 43. TUS | 54 | 24 | 8 | | 86
| 44. ULB | 12 | | | | 12

| 45. UCL | | 12 | | | 12
Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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[46. UID [28 [ | 28
| 47. UJV | 30 | 24 | 54
| 48. UPM | | 24 | 24
| 49. VEIKI | 48 | 12 | 60
| 50. VTT | 8 | 24 | 32
[ 51. VUJE [ 50 | | 50
[ 52. BTech | | 24 | 24

TOTAL per 1404 692 96 108

ACTIVITY Type

Overall TOTAL 2294

efforts

WARNING: This table has been established with tsguanption that during the duration of the contthete is
no changing in organizations (*) responsible ofrdirmating domains or managing databases or infoomat

systems.
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6.2  Efforts for the full duration of the project (as defined after 36months of
operation of the project)

Net work Effort Form 1° — Indicative efforts for full duration of project

Project Number (acronym) - 509065 (SARNET)

Figures followed by a * concern the organisatia@sppnsible for coordination of Topics in SARNET.

The table has not been updated yet as comparduaktdRA4 version as changes are really minor.

131,6) 86,42 5,7 70,9 294,52

0 9,69 0 0 9,69

12| 17,5 0 0 29,5

10] 1] g 0 11)

6,15) 0 0 0 6,15)

40 q q q 40

66,73 65,86 2,7 11,8 147,09

6 11,5 0 0 17,5

36,3 31,3 0 0 67,6

0 8,3 1,25 0 9,55

25 13,5 0 0 38,5)

14,6 0 0 0 14,6|

16,9 33,85 0,7, 0,3 51,75

1O |
|~ |
1O |
1O |
|~ |

54 22,3 0 0 76,3

® Indicate effort in person months
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11,44 2,98 0 0 14,42
10,9) 0 0 0 10,9
8,4 21,33 0 0 29,73

0 20,15 0 0 20,15|
38,85 56,4 0 13,3 108,55,
0 13,5 0 0 13,5
101,85 27,67 2,18 9,14 140,84
66,7 33,88 0 0 100,58
64,4 15,8 0 0 80,2|
55,3 15] 0 0 70,3
48,9 10,5 0 0 59,4
12| 0 0 0 12)

0 30 0 0 30
60,87| 28,75 0 4 93,62|
20,5 26 0 0 46,5
62,28 25,05 13 8,8 109,13
63,1] 6,5 0 0 69,6
7,5 0 0,9 q 8,4
12,7] 4,6 0 0 17,3
14 37,2 0 11,8 63
5,25 20,61 0 0 25,86

| | | | |

7,7 0 0 q 7,7

g g g 0 0

0 1] q 0 11]
13,57| 0 0 0 13,57
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43.TUS | 575 22,79 1 0.3 81,55
42, ULB | 11.1] d d 0 11,1
45, UCL | 0 2,3 0 q 2,3
[46. UJD | 34.9 d d 0 34,9
7. 03V | 27,1 27.d 0 q 55,6
[48.UPM | 25] 21,5 0 0 46.5
[49. VEIKI | 61] 11,75 0 0 72,79
BO. VTT | 9.3 19,66 d 0 28,96
[b1. VUJE | 56,6 0 0 0 56.6
B2. BTech | 0 5,49 0 q 5,49)
B3. AECL (years 3 and 4)] 5,5 7.9 0 0 13,3
[54. BNRA (years 3 and 4) 10 q g 0 10
[B5. UNEW (years 3 and 4) q 7.9 g 0 75
TOTAL per ACTIVITY 1415,19 841,78 2743 130[54 2414,94
Type

Overall TOTAL efforts | | | | 2414,94

The hereunder statements, not updated from the dBédmentre still valid.

Globally, after three years of operation of thejgeg taking into account three new partners fer th
last two years on one hand, a lesser involvemesbofe partners on the other hand and taking into
account the 6-month extension of the project, thel effort foreseen today on the project comes to
2415 person months (for a 54-month duration), t@dmpared to an initial estimate of 2294 person
months (for a 48-month duration).

This figure which is 5% above the initial estimatill be reduced and should come back to the initial
one for two reasons:

- Today, the figures taken into account for the S#R year 3 are based on initial JPA3 estimates and
when the cost statements are received, the glolalviement for year 3 will be reduced as we know
that some partners provided less than initiallyeetgd. This will be reported in a revision of the
present documerfiNota a rapid check on March 04, 2008 shows that thal tovolvement for year 3
will be actually reduced of about 55person.months@mpared to the initial JPA3 estimates).

- Probably the same effect will happen with JPAyufes.

Finally, if needed, it will be quite possible toluotary reduce the involvement of partners durimg t
expected contract extension.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)
Warning: All the following tables are coming from the JPAdcument (D95) where the figures were
already given for 18 months (months 37 to 54). Mmexise figures for the six month extension

period (months 49 to 54) may be found in the taplesided in part 5.3 of the present document, but
are not significantly different from one third diet figures in the following tables.

Efforts for the fourth JPA (18-month period : month 37 - month 54)

Participant
IRSN

Participant .
WMTL

Participant .
AEKI

Participant .
ARCS

Participant !
AVN

Participant '
BUTE

TOTAL
ACTIVITIES

Programme of
Activities

45,00 0,00 3,00 2,50 2,00 16,00 68,50
0,0C

13,5( 1,0C 1,0C 15,5(
9,0C 1,5C 3,5C 14,0(
9,0C 11,5( 20,5(
7,0C 2,0C 9,0C
3,0C 3,0C 6,0C
3,0C 3,0C
0,5C 0,5C
34,60 3,00 7,50 0,00 0,00 0,00 45,10

CORIUM 12,00 12,0

CONTAINMEN 12,00 12,00

T

SOURCE TERM 10,60 3,00 7,50 21,10
0,00 0,00 0,00 0,00 0,00 0,00 0,00

ET** 0,0C

BOOK** 0,0C

MOB 0,0C

TOTAL JPA 79,6( 3,0C 10,5(C 2,5C 2,0C 16,0( 113,6(

5 22,00 0,00 0,00 0,00 0,00 0,00 22,00

| Activities

MANAG 22 22,0(

TOTAL 22,00 0,00 0,00 0,00 0,00 0,00 22,00

Managemel

TOTAL per 101,60 3,00 10,50 2,50 2,00 16,00

PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers
will be defined later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) — 509065 (SARNET)

Participant ' | Participant : | Participant' | Participant 1| Participant 1 | Participant 1 TOTAL

CEA CESI Chalmers CIEMAT CSN DEMOKRITQACTIVITIES
RICERCA S
Joint
Programme of
Activities
6,00 0,00
Integrating activitigs
ACT 0,0C
USTIA 12,00 1,0C 28,5(
PHYMA 4,0C 8,0C 26,0(
RAB 20,5(
PSAZ 3,0C 4,0C 16,0(
IED 3,0C 6,0C 3,0( 18,0(
SARF 3,0C 6,0C
0,5C 1,0C
18,90 3,00 3,00 12,00 0,00 3,80 85,80
CORIUM 7,8( 19,8(
CONTAINMEN 6,00 18,00
T
SOURCE TERM 5,10 3,00 3,00 12,00 3,80 48,00
0,00 0,00 0,00 0,00 0,00 0,00 0,00
0,0C
0,0C
0,0C
TOTAL JPA 44 A( 9,0C 3,0C 24,0 4,0 3,8( 201,8(
4,00 0,00 0,00 0,00 0,00 0,00 26,00
'MANAG 4,00 26,00
TOTAL 4,00 0,00 0,00 0,00 0,00 0,00 26,00
Managemer
TOTAL per 48,40 9,00 3,00 24,00 4,00 3,80
PARTICIPANT

Overall TOTAL
EFFORTS

** g provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptinipers
will be defined later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 1 | Participant 1| Participant 1 | Participant 1 | Participant 1 | Participant 1 TOTAL
UPI (Pisa EA EDF ENEA FORTUM FRA ANP | ACTIVITIES
Univers. SAS

Programme of
Activities

1,00 5,00 8,70 18,00 3,00 3,70 5,40
0,0C
1,0C 1,0C 1,0C 1,0(C 1,0C 33,5(
9,0( 35,0(
4,0 2,7C 8,0( 2,7C 37,9(
2,0C 18,0(
3,0C 21,0C
3,0C 9,0C
1,0C
4,50 0,00 13,85 5,30 1,50 0,00 110,95
CORIUM 4.5C 4,50 28,8(
CONTAINMEN 4,50 3,75 26,25
T
SOURCE TERM 5,60 0,80 1,50 55,90
0,00 0,00 0,00 0,00 0,00 0,00 0,00
0,0C
0,0C
0,0C
TOTAL JPA 5,5C 5,0C 22,58 23,3( 4,5C 3,7C 266,3¢
0,00 0,00 0,00 0,00 0,00 0,00 26,00
MANAG 26,0(
TOTAL 0,00 0,00 0,00 0,00 0,00 0,00 26,00
Managemer
TOTAL per 5,50 5,00 22,55 23,30 4,50 370 |
PARTICIPANT
Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers
will be defined later
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Network Effort Form 2- 18 months period, month 37-3
Project Number (acronym) - 509065 (SARNET)

Participant 1 | Participant 2 | Participant 2 | Participant 2 | Participant 2 | Participant 2 TOTAL

FRA ANP- FZJ FZK FZR GRS IUSTT-IKE| ACTIVITIES
Gmbt

Joint

Programme of

Activities

Integrating activitigs

ACT 3,00 3,00

USTIA 1,0 9,0C 15.0( 58,5(

PHYMA 8,0C 4,5 6.0C 53,5(

RAB 8,00 2,0 49,9

PSAZ 3,00 3,00 24,00

IED 3,0C 3,00 27,00

SARF 3,00 4,5 16,50

0,5 0,5 2.0C

6,40 9,00 22,10 4,50 9,10 13,88 175,93

[CORIUM 4.5 10,6t 2.5 2.3t 9.3¢ 62.1¢

CONTAINMEN 1,50 9,00 8,25 1,95 4,50 51,45

h

SOURCE TERM 0,40 3.20 2.80 62,30
0,00 0,00 0,00 0,00 0,00 0,00 0,00

ET~ 0.0C

BOOK* 0,0C

MOB 0,0C

TOTAL JPA 9,4C 9,0C 37.6( 2.5 44,6 38.8¢ 210,3:
0,00 0,00 4,00 0,00 2.50 0,00 32,50

IMANAG 2.0 2.50 32,5

TOTAL 0,00 0,00 4,00 0,00 2.50 0,00 32,50

Managemel

TOTAL per 9,40 9,00 41,60 4,50 4710 38,88

PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers
will be defined later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 2 | Participant 2 | Participant 2 | Participant 2 | Participant 2 | Participant 3 TOTAL
INR INRNE IVS JRC ISPR/ JRCITL |JRC PETTEI!| ACTIVITIES
Joint
Programme of
Activities
Integrating
activities
ACT 3,0C
USTIA 8,0C 1,0C 1,0C 1,0C 69,5(
PHYMA 2,0C 5,0C 7,0C 15,0( 82,5(
RAB 8,0C 12,0( 10,0¢ 79,9(
PSAZ 3,0C 3,0C 30,0(
IED 3,0C 30,0(
SARF 16,5(
0,5C 2,5C
5,40 6,00 4,50 0,00 12,00 7,50 211,33
CORIUM 2,4C 6,0C 4,5C 4,5C 79,5¢
CONTAINMEN 6,00 57,45
T
SOURCE TERM 3,00 7,50 1,50 74,30
0,00 0,00 0,00 0,00 0,00 0,00 0,00
ET** 0,0C
BOOK** 0,0C
MOB 0,0C
TOTAL JPA 26,4( 24,0( 22,5( 3,0 12,0( 27,0C 525,2:
0,00 0,00 0,00 0,00 0,00 4,00 36,50
4,0C 36,5(
0,00 0,00 0,00 0,00 0,00 4,00 36,50
Managemel
TOTAL per 26,40 24,00 22,50 3,00 12,00 31,00
PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers

will be defined

later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 3
JSI

[

articipant 3!
KTH

PParticipant 3
LEI

BParticipant 3
NNC

[

articipant 3
NRG

Participant 3(
PSI

Ny

5 TOTAL
ACTIVITIES

Overall TOTAL
EFFORTS

ACT 3,00
USTIA 1,00 12,00 5,00 1,00 2,00 90,50
PHYMA 5,00 2,00 89,50
RAB 6,00 11,00 2,70 99,60
PSA2 3,00 3,00 3,00 39,00
IED 3,00 33,00
SARP 3,00 19,50
0,50 0,50 3,50
12,00 11,25 1,50 0,00 1,50 16,60 254,18
CORIUM 7,50 4,50 91,58
CONTAINMENT 12,00 3,75 1,50 1,50 76,20
SOURCE TERM 12,10 86,40
0,00 4,50 0,00 0,00 0,00 0,00 4,50
ET** 1,50 1,50
BOOK** 1,50 1,50
MOB 1,50 1,50
TOTAL JPA 18,00 40,25 22,50 3,00 5,20 22,10 636,28
0,00 2,50 0,00 0,00 0,00 4,00 43,00
MANAG 2,50 4,00 43,00
TOTAL 0,00 2,50 0,00 0,00 0,00 4,00 43,00
Management
TOTAL per 18,00 42,75 22,50 3,00 5,20 26,10
PARTICIPANT

679,28

** g provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptinipers
will be defined later

Joint Programme of Activities, Update 4 (April B08- September 2008)

SARNET-MANAG-

D105

May 2008
DPAM/DIR-2008-0046




94 /101

Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 3 | Participant 38 Participant 3 | Participant 4 | Participant 4] Participant 43 TOTAL
RUB SWEDPOWH TECHNICATO| THERMODAT | TRACTEBEL| ACTIVITIES
R ME A
Joint
Programme of
Activities
1,00 0,00 3,00 0,00 0,00 4,00
Integrati
activitied
3,0C
1,0C 1,0C 92,50
89,5(
3,0C 102,6(
3,0C 42,0C
33,00
19,5(
3,5C
4,50 0,00 0,00 0,00 4,00 0,00 262,68
CORIUM 4,5C 4,0C 100,0¢
CONTAINMEN 76,20
T
SOURCE TERM 86,40
0,00 0,00 0,00 0,00 0,00 0,00 4,50
1,5C
1,5C
1,5C
TOTAL JPA 5,5C 0,0C 3,0C 0,0C 4,0C 4,0C 652,7¢
0,00 0,00 0,00 0,00 0,00 0,00 43,00
MANAG 43,0(
TOTAL 0,00 0,00 0,00 0,00 0,00 0,00 43,00
Managemer
TOTAL per 5,50 0,00 3,00 0,00 4,00 4,00
PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers

will be defined later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 4 | Participant 4 | Participant 5 | Participant 4 | Participant 4 | Participant 4 TOTAL
TUS ULB UNEW UJD UJv UPM ACTIVITIES

Joint
Programme of
Activities

19,00 4,00 0,00 12,00 9,50 13,00 443,10
Integrati
activitied
3,0C
1,0C 1,0C 1,0C 95,5(
6,0C 3,0C 98,5(
7,0C 11,0C 1,5C 122,1(
2,0C 4,0C 4,0C 13,0C 65,0(
33,0¢
3,0C 22,50
3,5C
4,65 0,00 4,50 0,00 10,60 4,50 286,93
CORIUM 6,0C 4,50 110,5¢
CONTAINMEN 1,65 3,00 80,85
T
SOURCE TERM 3,00 4,50 1,60 95,50
0,00 0,00 0,00 0,00 0,00 0,00 4,50
ET** - 1,5C
BOOK** 1,5C
MOB 1,5C
TOTAL JPA 23,65 4,0C 4,5C 12,0( 20,1(C 17,5( 734,5:
0,00 0,00 0,00 0,00 0,00 0,00 43,00
43,0(
0,00 0,00 0,00 0,00 0,00 0,00 43,00
Managemel
TOTAL per 23,65 4,00 4,50 12,00 20,10 17,50
PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers
will be defined later
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Network Effort Form 2 - 18 months period, month 3754
Project Number (acronym) - 509065 (SARNET)

Participant 4 | Participant 5| Participant 5 | Participant 54 Participant 53 Participant 54 TOTAL
VEIKI VTT VUJE BTecl AECL BNRA ACTIVITIES
Joint
Programme of
Activities
5,00 0,00 3,50 6,00
Integrati
activitied
ACT 3,0C
USTIA 1,0C 1,0C 1,0C 1,0C 99,5(
PHYMA 1,5C 1,0C 101,0(
RAB 17,0( 17,0C 1,0C 4,0C 161,1(
5,0C 70,0C
3,0C 36,0(
2,0C 24,5(
3,5C
3,75 9,25 0,00 0,00 4,80 0,00 304,73
CORIUM 3,3C 1,5C 115,3¢
CONTAINMEN 3,75 2,55 87,15
T
SOURCE TERM 3,40 3,30 102,20
0,00 0,00 0,00 0,00 0,00 0,00 4,50
ET** 1,5C
BOOK** 1,5C
MOB 1,5C
TOTAL JPA 26,7¢ 14,2¢ 18,0( 0,0C 8,3C 6,0C 807,8:
0,00 0,00 0,00 0,00 0,00 0,00 43,00
43,0(
0,00 0,00 0,00 0,00 0,00 0,00 43,00
Managemel
TOTAL per 26,75 14,25 18,00 0,00 8,30 6,00
PARTICIPANT

Overall TOTAL
EFFORTS

** a provision of 18 person.months for each on¢hefse 2 topics has been reserved; the contribptingers

will be defined

WARNING:

later

PARTICIPANT 55 (UNEW) HAS BEEN INSERTED BETWEEN PAR TICIPANT 44 AND 46.
PARTICIPANT 45 (UCL) HAS NO ACTIVITY SINCE JPA3.
THERE IS NO PARTICIPANT 38.

Joint Programme of Activities, Update 4 (April B08- September 2008)
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6.4  Breakdown of the requested EC Contribution pereporting period

This part is a copy of the A3.1 form of the contraeparation form. No change has been made since
the initial version. The requested funds for thst lgeriod (initially: month 37 to month 48) still
amounted to 1,570,000 €. As a matter of fact, teanka permanent control of the expenses, the total
EC contribution of 6,280,000 € allows to cover dls® 6-month extension period.

Note that formally, the project is still dividedtanfour periods; the last one has become a 18-month
period from month 37 to month 54.

Contract Preparation Forms

ELUROPEAN COMMISSION

Network of
i g Excell A3.1
Development Iand Demaonstration xce en ce
Proposal Mumber E0o065 [ Proprosal Acronym [SARMET |
Reporting Periods Month % - month ¥ Reguested Grant to the Budget
Total in which first six months
Repatting Petiod 1 T - W12 1 670000,00 00|
Repaorting Petiod 2 13 - 24 1 570 000,00 7585 000,00]
Reporting Period 3 25 - W36 1 570 000,00 7155.000,00)
Reparting Period 4 37 - W48 1 570 000,00 785 000,00)
Repotting Period 5 Iv49 - hB0 00 00
Reporting Petiod & MET - 872 00 00
Reporting Period 7 W73 - W54 o0 00
Total Full duration 5 280 000,00 2 355 000,00

Estimated costs of the Joint Programme of Activities
=stimated costs forthe full duration 24 352 520 00

Estimated costs for the first 18 months | 9 376 353,00|

6.5  Project management level, description of resooes and grant

This chapter has not been updated from the JPAdndeat.

The following two tables give an estimate of théataesources needed to carry out the Joint
Programme of Activities, respectively for the JPE8Imonth-period (April 2007 to September 2008)

and for the total duration of the contract (48 rherplus expected 6 month extension).

For the JPA4 (18 months)

3 kinds of expenses are considered:

- manpower. It has been evaluated to a lump vdltieegperson-year cost (130000 €/year),
whatever the SARNET partner.

- travels for mission, with an average cost of 7p8€mission.
- other expenses related to:

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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0 support of ASTEC users, one part of this activeguires a subcontract of
lperson/year (130000€)

0 a subcontract for maintenance and specific devetoprior the ACT, including the
improvement of ASTEC web site (provision of 40000€)

o the organisation of a SA modelling course and a SRBIA2 course (50000€)
o mobility; it has been evaluated to 60000 €/year

The total expenses will be around 10.7 M€.

For the total duration of the contract

The evaluation is that made at the beginning of theontract, with the following assumptions:

- no significant changes (/JPA1) in the investigatemains, and in the number of organisations
participating to each one;

- 1 person.year/year for the coordinator;

- 2 person.year/year for support, training of usard model implementation in ASTEC (1 of
the 2 person.year is provided via a sub contract);

- 1.5 person.year/year for the coordination of tifie and excellence spreading activities;

- 0.25 person.year/year for the management (andtigring) of the experimental data base;
- 0.25 person.year/year for the management ofnfleenation system (ACT);

- 0.66 person.year/year / participant to ASTECvéats;

- 0.25 person.year/year / participant to each ofhethe following activities: Corium,
Containment, Source Term,

- 0.15 person.year/year / participant for Resepririties
- 0.15 person.year/year / participant to level2 R8#vities;
- 0.15 person.yearl/year / participant to excellespreading activities

We kept the same assumption as above for ACT dessiib-contract.

The total expenses will be around 24M£.

Joint Programme of Activities, Update 4 (April B08- September 2008) May 2008
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JPAFULL COST FOR THE FOURTH 18 MONTHS PERIOD (JPA4 )

Activities Nb of Nb of Nb of Meeting cost (|Nb of men- Manpower || Other costs Total
organisations | correspondents meetings months cost
per organisation within 18
months
ACT development 0 0 40000 40000
Electronic network administration 1 1 1500 5| 54166,66667| 55667
[ASTEC user support 2 18 195000 195000 390000
ASTEC WPs 30 1 67500 337,7| 3658416,667] 3725916,667|
Level 2 PSA 17] 1 38250 69 747500 785750
Exp. Data Base Administration 1 1 750 45 48750 49500
Exp. Data Feeding 9 1 0 395 427916,6667] 427916,6667|
Research priorities 8 2 24000 245 265416,6667] 289417,
Integration Monitoring 7] (0 0 0 0
0

Corium WPs 23 2 103500 1215 1316250 1419750
Containment WPs 20 2 90000 91,65 992875 1082875
Source Term WPs 23 2 103500 1035 1121250 1224750,
0
Education & training 12) 1 18000 435 471250 50000 539250
Mohility programme 10 1] (0 0,75 8125 90000 98125
Management team 7 15 23625 42 455000 478625
Governing board meetings 49 0,66 48510 48510
| Advisory committees meetings 10 1] 15000 15000
SARNET CONFERENCES (1) 50000 50000
Total 534135 901,1 9761917 425000 10721052

Lump cost of one man-month ( €) 10833

Lump cost of one participation /meeting € 750

|SARNET JPA COST () | 1072105167
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JPA FULL COST FOR THE WHOLE CONTRACT DURATION

Activities Nb of Nb of Nb of Meeting cost ||[Nb of men- ||[Manpower cost [Other costs Total
organisations correspondents | meetings per years/year
per organisation year
ACT development 0 0 50000 50000
Electronic network administration 1 1 1 3000 0,25 125000 128000
IASTEC user support 2 1 500000 500000 1000000
ASTEC WPs 28 1 2 168000 18,98 9490000 9658000
Level 2 PSA 17 1 2| 102000 2,55 1275000 1377000
Exp. Data Base Administration 1 1 1 3000 0,25 125000 128000
Exp. Data Feeding 5 1 0 1,25 625000 625000
Research priorities 8 2 1 48000 1,2 600000 648000
Integration Monitoring 7 0 0 0 0
0
Corium WPs 18 2 2| 216000 4,75 2375000 2591000
Containment WPs 19 2 2| 228000 5 2500000 2728000
Source Term WPs 21 2 2| 252000 5,5 2750000 3002000
q
Education & training 12 1 1 36000 1,45 725000 761000
Mobility programme 10 1 0,5 62500 60000 122500
Management team 7 1 2| 42000| 2,5 1250000 1292000
Governing board meetings 49 0,66 1 97020 97020
Advisory committees meetings 10 1 1,5 45000 45000
SARNET CONFERENCES (2) 100000 100000
Total 1240020 45,18 22402500 610000 24352520
Lump cost of one man-year ( €) 125000
Lump cost of one participation /meeting € 750
[SARNET JPA COST (§) I 24352520
Joint Programme of Activities, Update 4 (April B06- September 2008) May 2008
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Appendix A- Consortium description, new contractors
A.1 Update of the list of partner organizations andf scientists involved in the network

Three new candidates entered the Consortium sneckdginning of the third JPA:
- Atomic Energy of Canada Limited (AECL: particigdyf53)
- The Bulgarian Nuclear Safety Authority (BNRA: paipant N°54)
- and the Newcastle University (NCU: participanthy.

The participant N°45 stopped his participation ARBIET activities but has not been formally withdraw
from the Consortium.

A.2 Sub-contracting

The activity consisting in supporting ASTEC usernl e sub-contracted. The reason is that experts i
ASTEC will be mostly involved in tasks aiming atgnoving and assessing the code.

The company that which is contractually in char§esugpporting ASTEC users (maintenance and Web
site) will carry the corresponding activity. Aftarcall for tenders in 2001, a contract has bediatiad in
December 2001 and lasted up to December 2004.der do support the SARNET ASTEC users, an
amendment of this sub-contract was decided to dxtemduration of 1 year, thus covering the whaary
2005.

Thus, the contract was finished in December 20Bing the year 2005, a call for tenders has betopse
for the following 3 years, and the sub-contractdestion was done end of 2005.

IRSN is responsible for the subcontracting, the @amof the sub-contract is around 130 k€/year.
The development and maintenance of ACT and of thi#ipp SARNET Web site require a subcontract.

GRS is responsible for the subcontracting, the arnotithe sub-contract for the whole duration of th
project is around 100k€.

A.3 Third parties

The participation of AEA-T (now WMT) to SARNET wibe co-funded by BRITISH ENERGY, and by
BNFL (in-kind contribution in Joint Executed ResdaActivities).

The participation of VTT to SARNET will be co-fundidy the State Nuclear Waste Management Fund
(VYR), the Nordic Nuclear Research Programme (NK8J Finnish Nuclear Safety and Radiation
Authority (STUK).

The participation of GRS to SARNET will be finantyasupported by the German Federal Ministry of
Economy and Labour.
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