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1 Introduction

This document describes the work to be performeathduhe third 18-month period of the SARNET
contract with the EC, from April 2006 to SeptemB607.It has been revised compared to the initial
version of May 2006 in order to take into accoas,much as possible, the recommendations of the
EC reviewers (EC review held on June 27, 2006) rance especially the points 3 to 6 of the letter
from M. Hugon of June 29, 2006 (RTD-J-4/MH/mg D(BJ&R7939). For an easier reading, revised

parts are in blue

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 peefd during the JPA3 (April 2006-September
2007), the required efforts and the incurred elgidosts.

2 Contractor list

List of Participants

Particip. | Particip. | Participant name Participant Country Date Date exit
Role* Number short name enter project**
project**

Cco 1 Institut de Radioprotection | IRSN France Month 1| Month 48
et de Sdreté Nucléaire

CR 2 AEA Technology AEAT United Month 1 | Month 48

Kingdom

CR 3 KFKI Atomic Energy AEKI Hungary Month 1 | Month 48
Research Institute

CR 4 ARC Seibersdorf research | ARCS Austria Month 1| Month 48
GmbH

CR 5 Association Vincotte AVN Belgium Month 1 | Month 48
Nucleaire

CR 6 Budapest University of BUTE Hungary Month 1| Month 48

Technology and Economics
Institute of Nuclear

Techniques

CR 7 Commissariat a I'Energie | CEA France Month 1| Month 48
Atomique

CR 8 Centro Elettrotecnico CEsSI Italy Month 1 | Month 48

Sperimentale Italanio
Giacinto Motta SpA

CR 9 Chalmers tekniska hogskolp ~ CHALMERS Sweden thidn | Month 48

CR 10 Centro de Investigaciones | CIEMAT Spain Month 1 | Month 48
Energeticas Medio
Ambientales y Tecnologicas

CR 11 The Consejo de Seguridad| CSN Spain Month 1| Month 48
Nuclear
CR 12 National Centre for DEMOKRITOS Greece Month 1| Month 48
Scientific Research
"DEMOKRITOS"
Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Particip. | Particip. | Participant name Participant Country Date Date exit
Role* Number short name enter project**
project**

CR 13 Universita' di Pisa UPI Italy Month ] Mont8 4

CR 14 Empresarios Agrupados | EA Spain Month 1 | Month 48
International, S.A.

CR 15 Electricité de France EDF France Month1 Met8

CR 16 Ente per le Nuove ENEA Italy Month 1 | Month 48
Tecnologie, I'Energia e
I'Ambiente

CR 17 Fortum Nuclear Services | FORTUM Finland Month 1| Month 48
Ltd.

CR 18 Framatome ANP SAS FRA ANP SAS France Month Month 48

CR 19 Framatome ANP-Gmbh FRA ANP-Gmbh  Germany Mdntlh Month 48

CR 20 Forschungszentrum Juelich FZJ Germany Month 1| Month 48
GmbH

CR 21 Forschungszentrum FzK Germany Month 1| Month 48
Karlsruhe GmbH

CR 22 Forschungszentrum FZR Germany Month 1| Month 48
Rossendorf e.V.

CR 23 Gesellschaft fur Anlagen- | GRS Germany Month 1| Month 48
und Reaktorsicherheit mbH

CR 24 University of Stuttgart IUSTT-IKE Germany Mbrl | Month 48

CR 25 National Autonomous INR Romania Month 1| Month 48
Company for Nuclear
Activities Nuclear Research
Subsidiary Pitesti

CR 26 Institute for Nuclear INRNE Bulgaria Month 1 | Month 48
Research and Nuclear
Energy

CR 27 Inzinierska Vypoctova IVS Slovakia Month 1 | Month 48
Spolocnost Trnava Ltd

CR 28 EURATOM JRC ISPRA EEC Month 1| Month 48
Joint Research Center of
ISPRA

CR 29 EURATOM JRC ITU EEC Month 1| Month 48
Joint Research Center
Trans Uranian Institute

CR 30 EURATOM JRC PETTEN EEC Month 1| Month 48
Joint Research Center of
Petten

CR 31 Jozef Stephan Institute JSI Slovenia Month Month 48

CR 32 Kungl Tekniska Hogskolan KTH Sweden Month({1 orith 48

CR 33 Lithuanian Energy Institute LEI Lithuania Mbri | Month 48

CR 34 National Nuclear NNC United Month 1 | Month 48
Corporation Ltd Kingdom

CR 35 Nuclear Research & NRG The Month 1 | Month 48

Consultancy Group v.o.f.

Netherlands
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8

8

Particip. | Particip. | Participant name Participant Country Date Date exit
Role* Number short name enter project**
project**
CR 36 Paul Scherrer Institut PSI Switzerland  MdhtHl Month 48
CR 37 Ruhr-Universitat Bochum RUB Germany Month|1 orith 48
38

CR 39 Swedpower AB SWP Sweden Month{1 ~ Month 4

CR 40 Technicatome TA France Month [l Month 48

CR 41 Thermodata THERMODATA| France Month{L  Month 418

CR 42 Suez-Tractebel SA TE Belgium Month{l  Month 4

CR 43 Technical University of TUS Bulgaria Month 1| Month 48
Sofia

CR 44 Université Libre de ULB Belgium Month 1 | Month 48
Bruxelles

CR 45 Université Catholique de | UCL Belgium Month 1 | Month 24
Louvain

CR 46 Urad Jadroveho Dozoru SR~ UJD Slovakia Month Month 48

CR 47 Ustav Jaderneho Vyzkumul UJV Czech Month 1 | Month 48
Rez a.s. Republic

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

CR 49 VEIKI Institute for Electric | VEIKI Hungary Month 1 | Month 48
Power Research Co.

CR 50 VTT Technical Research | VTT Finland Month 1 | Month 48
Centre of Finland

CR 51 VUJE Trnava, a.s. — VUJE Slovakia Month 1| Month 48
Inzinierska, Projektova a
Vyskumna Organizacia

CR 52 Becker Technologies GmbH BTech Germany Manth Month 48

CR 53 Atomic Energy of Canada | AECL Canada Month Month 48
Limited 25

CR 54 Nuclear Regulatory BNRA Bulgaria Month Month 48
Agency of Bulgaria 25

CR 55 New Castle University NCU Great Month Month 48

Britain 25

*CO = Coordinator
CR = Contractor

** Normally insert “month 1 (start of project)” arfthonth n (end of project)”
These columns are needed for possible later camgraisions caused by joining/leaving participants

WARNING:

3 The SARNET activities

Participants 28, 29 and 30 are a unique contractdegal entity: EEC-JRC
There is no contractor N°38
The contractor N°45 hasstopped his SARNET activities at the end of JPA2.
Participants 53 to 55 are new participants
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The SARNET activities consist of:
- the R&D activities carried out by SARNET membirshe frame of national or international
programmes, contributing to the resolution of retimg issues identified in the EURSAFE project
(or in its updates);
- and of a complementary programme jointly carnad called Joint Programme of Activities
(JPA) and aiming at:
0 progressively integrating the above national/irdéional research programmes,
0 initiating and launching new programmes jointlyrgd 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 fokal, in
terms of research and work distribution between SBER members. They build the necessary links
between national programmes, facilitate the necgssmnsfers of information (inside and outside the
network), and organize the work partition in ordermake the most of available competences and
means.

The JPA can be broken down in 4 main activities:
- Integrating Activities (IA) to strengthen linketween organisations;

- Joint Research Activities (JRA) to pilot the raxgdn activities addressing remaining
outstanding issues, to elaborate synthesis, argtarome proposals;

- Spreading Excellence Activities (SEA);
- Management Activities (MA).

The ASTEC code is the main integrating componerdt snone 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 eaniy
“Spreading Excellence ActivitieConcerning“Joint Research Activities” most of them have links
with ASTEC, as it is one of their ultimate goalgtovide physical models to be integrated in ASTEC.
Furthermore, the exchange of information on theitlet models developed by the various experts
through interpretation of experiments will leadnadium and long term to generic common models
used in the different detailed codes (example ARE/CATHARE and ATHLET-CD). Besides,
adequate models are derived from these detaile@lsadd will be included in the common reference
ASTEC code.

The R&D needs are periodically updated and theablgs of future experiments are defined taking
into account the outcome of the collaborative wonkrisk studies. A consensus could be reached on
closure of some issues and would allow redistnifgutompetence and manpower on open ones in
concert with other international projects (e.g. GG DECD projects...).

Most of the JPA elements are interlinked: for ins&® experimental database activity and ASTEC
physical assessment; or model recommendation fateailin the JRA and model implementation in
ASTEC. This contributes to tighten the links betwebe 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 tibegral code ASTEC and making it open and
available for all SARNET partners,

- the diverse national research activities (expental programmes, related interpretation and
modelling activities) that aim at resolving opesuss identified as important and of common
interest in EURSAFE conclusions (and their updating

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

These key programmes are called associated progaimitine rest of the document.

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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The JPA clearly constitutes the active link conimgcall 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 dardat by non-SARNET members or non-
European organizations (i.e. specific VVER joirdgarch programmes, ...).

It is a priority task of the Consortium to defiletway to associate or integrate these programntks a
the involved teams, when there are in a positioootplement in a sustainable way the competence
and expertise of SARNET in domains of importancariiy the first SARNET year the interactions
between SARNET and the CEG-SAM (Contact Expert @ron Severe Accident Management) of
ISTC have been defined in order to integrate in BER activities results of ISTC projects devoted to
Severe Accident.

3.1  Associated programmes

As said previously, the main elements of thesecasa 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 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 extenhsused by IRSN for Level 2 PSA regarding 900

and soon 1300 MWe Pressurized Reactors. It willadehas the main integrator of knowledge in

SARNET and contribute to diffuse it to all members.

For the third 18-months period of SARNET (April Bt September 2007), one ASTEC V1 release
is foreseen: ASTEC V1.3 version in summer 06 foricwha large and detailed campaign of
assessment is organized and ASTEC V1.4 mid-07.

Then, the future versions V2 will be developedjrigknto account inputs provided by different tasks
and Work-Packages of the JPA. The other main ctersiics of the V2 versions will be:

 The merging of ASTEC with ICARE2 code (IRSN) forreodegradation. This merging,
performed by IRSN, will make more efficient andddsne-consuming the development and
the maintenance of the different computer tools;

* The capability to adequately treat other reactoas PWR and VVER.

3.1.2 Research programmes

Such activities concern experimental programmeigrpnetation work and/or modelling activities.
EURSAFE highlighted some remaining important safetyes, which can be broken down into:

- corium issues

- containment issues

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

- performing new experimental work (separate-effeotr integral tests) and

preparing/interpreting it with models or codes;
- interpreting already performed experiments withdels or codes;

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

- modelling activities.

Resolution of Corium issues

I n vessal phenomena

The issues identified in"SFWP EURSAFE project concerning in-vessel phenonseea

Water injection (hydrogen generation, core coiitsghex-vessel corium coolability);

Late-phase in-vessel degradation and loss oftReReessure 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@uéincluding BC effects from control rods
and oxidation by air or steam/air mixtures),

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

Additional items have been added in the continmatibCOLOSS European project according to their
importance for fuel behaviour and fission prodease: the J& effects and the oxidation by air or
steam/air mixtures

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

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 behaim lower head, including in-vessel melt
retention strategies;

T4: Vessel failure and release into cavity;
T5: Early phase degradation and boron carbidsctSf
T6: Zircaloy oxidation by air or steam/air mix¢ur

The concerned experimental programmes underwgyldaned) by the SARNET organisations and to
be considered as associated to the network ara givbe table below:

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 plat-form T1, T5,T6 IRSN
PHEBUS FP T3, T5 IRSN
QUENCH and SETs T1, T5,T6 FZK
STYX T2 VTT
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The interpretation of experiments is carried ouhwiifferent models or codes (ICARE/CATHARE,
SCDAP/RELAPS5, SCDAPSIM, ATHLET-CD, KESS, MELCOR, AEC).

Among all needs of R&D identified in EURSAFE, oo in-vessel phenomena are not currently
covered by experimental proposals: “Effect of Lowwead penetrations in case of external cooling”
(very dependent on NPP design) and “Steam genegoiioum and tube failure”. They refer to thermal
hydraulics studies and will be examined later opréposal to tackle these problems shall be
elaborated in the frame of the JPA.

Ex-vessal phenomena

Likewise, the issues identified in th® BWP EURSAFE and EUROCORE projects concerning ex-
vessel phenomena are:

- T7: MCCI: molten pool configuration and concratdation;

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

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

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

These items have been selected with the followdtigmales:

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

- Increase the knowledge of cooling mechanism®pylboding the corium pool to
demonstrate termination of accident progressionkaeging containment integrity;

- Demonstrate the efficiency of specific coriumotesr designs by improving the
predictability of the corium interaction with conucatcher materials;

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

They are addressed in the following experimentagiammes 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

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 analygierieral. The work in SARNET will mainly be a
continuation of the effort of the ENTHALPY proje(5" FWP) to complement and improve this
database.

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

The work consists in analytical and experimenttilviies as follows:
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- Thermodynamic properties database NUCLEA (coatiiom and extension of work performed
in ENTHALPY)
* Assessment, validation, merging, editing and maemee
* Develop approaches for coupling the data base $4lcodes (ASTEC)

Identify the experimental needs for completingdhé base

Select the most appropriate capability(ies) ofNleéwork to provide the missing data.

- Thermo-physical properties database preparatorik w
* Collect information on systems used by partneroraer to find the best solution to
normalise corium thermo-physical properties used ®&evere accident analysis
(continuation and extension of work performed Ih BWP ECOSTAR project)
* Make syntheses from existing experimental data
» Select the most appropriate capability(ies) of Metwork to measure properties of first
importance still lacking data
» Develop a reference database.
- Experimental work
*  Measurement of density of liquid Zr, Fe, U
* Phase diagram of U-O-Zr-Fe systems.

Resolution of containment issues

The issues identified inf"™SFWP EURSAFE project concerning containment phemenaege:
- Hydrogen combustion/detonation and containmenbaphere mixing;

- Fuel-coolant interaction;

- Direct containment heating.

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

- The effects of inhomogeneous hydrogen mixtureecef on combustion;
- Reaction kinetics inside catalytic recombineraRy,

- Hydrogen distribution in the different parts dfet containment with the risk of high local
concentrations, taking account of containment gégnieulti-compartment), mass and energy
exchanges coming from phenomena as wall condensafizay and sump evaporation, but
also the effect of recombiners on the gas distidbut

During the first months of SARNET, a consolidatioh knowledge in the last domain has been
obtained, taking account of results of the assediaxperimental programmes TOSQAN (IRSN),
MISTRA (CEA) and ThAI (BTech) experiments, espdgiah the framework of the ISP47. The
interpretation of experiments was mainly carrietiwith ASTEC, COCOSYS, TONUS-0D Lumped-
Parameter codes and with CFD codes (TONUS, GASFLOWX, FLUENT). Several issues were
also identified during that time, which need toftmther investigated:
- the modelling of saturation conditions (in partauhot well modelled in CFD codes)
- the interaction of spray mitigation systems witimtainment atmospheres
- the interaction of recombiners with the containmentosphere: hot gases exiting recombiner
chimneys create natural convection flows due tontiaé buoyancy effects, which affect the
distribution and mixing of the different gases witithe containment, and therefore the
amount of hydrogen that can enter into the recoerbin
- the need to futher validate CFD codes on genuidBlyut well instrumented experiments.

Within the first period In the ENACCEF facility cdastion experiments have been performed with
hydrogen gradients. In the REKO-3 facility autobata recombiner experiments have been made
under controlled conditions with forced flow. Thigas accompanied by an extensive modelling
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activity using in-house CFD codes such as TONUSA®HE.OW and REKO-DIREKT and the
integral CODE ASTEC. A special activity will condeste on modelling of combustion of
inhomogeneous hydrogen mixtures by performing aedoenchmark using also commercial codes
such as FLUENT on ENACCEF experiments.

For the estimation of potential consequences of-doelant interactions in real plants, a deeper
understanding and an increased knowledge is refjaieut specific processes like premixing, melt
fragmentation, and particle heat transfer mode dode modelling and code validation. The
experimental programmes TREPAM (CEA) and ECO (Fhdye been finished, the feasibility of
MICRONIS (CEA) is still under investigation, and STEE (KTH) is on hold. KROTOS-CEA is
starting experiments in May 2006 and will form thain focus of the future work. The interpretation
of experimental programmes is carried out with teeles MC3D, MATTINA, IKEJET/IKEMIX,
IDEMO-2D and FRADEMO. The new code ESE?2 is undeettgpment at JSI.

Regarding direct containment heating, experimemtgopmed with different materials (metal and
oxide mixtures) are of importance for real planplayations. The dispersion of melt in the cavityet
reactor compartments and the containment in adag®demetry of German and French reactors are
being performed to determine the pressure incrbgsbirect Containment Heating. The underway
main associated experimental programme is DISCK)FZhe interpretation of this experimental
programme is being carried out with the CFD codE®K, MC3D and the system codes CONTAIN,
MAAP and ASTEC.

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 Generatog 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 thesedasehe evidence currently available. As a result

of this, two extra issues were raised in the Solieren area, namely:

- Ruthenium behaviour in the containment;

- Effect of fission product heatup in passive aatalytic recombiners (PARS) on the source
term.

These extra topics are therefore included in thekypoogramme for JPA3. Furthermore, the SARP
group recommended including physical resuspension the mechanisms studied in the
SGTR/containment bypass area, constituting a entaiion of this activity, this has also been
considered in JPA3 planning. Safety issues nosidered in the current programme, such as fission
product release during reflood, will be kept onataking brief.

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 tems tak additional importance for future NPPs, as
most European Safety authorities require that gesecidents be considered in the design of future
power plants.

In the SARNET frame, the following research actdgtassociated with these issues will be carried
out.

Several effects of air ingress are being addre§3ealimpact of oxidising environment on the fueflan

on fission products release is being studied thradifjerent experimental programmes, consisting of
separate-effects experiments to examine the belvawb fuel rods and especially the release of
ruthenium (Ru) species under various oxidizing &pheres (such as RUSET, VERDON, AECL
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experiments and VTT speciation tests). On the ttaa side, reactor scenario studies continue for
definition of test conditions in separate-effegbepiments; interpretation of experimental programme
will also be continued. The main objective of tresearch is a better evaluation of the consequences
of air ingress on the reactor source term, in paldr the source term associated with Ru under
oxidising conditions and for various kinds of fudllodels for ASTEC are being proposed.

The impact of high temperature behaviour of fissmmeducts, especially iodine, in the Reactor
Coolant System (RCS), is also being investigatethinnetwork. 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 non
equilibrium chemistry. Associated programme adteitinclude experimental and theoretical work:
separate-effect experiments to examine the spéwie®d in the gas phase above the core in the RCS
(such as VERCORS and the future CHIP facility),|gsia of fission products and aerosol transport
and speciation in the integral test Phébus FPT@ aaalysis of control rod material release (sucimas
the EMAIC tests) and modelling proposals for ASTé&ide.

Some specifics of aerosol behaviour in the reattave been also identified as an important
unresolved issue. The main objective, as recommebgiehe EURSAFE experts, is to quantify the

source term and especially in the case of steamnergtm tube ruptures which leads to a reactor
containment building by-pass. This is being addréssy experimental programmes such as ARTIST,
PSAERO, PECA/SGTR and HORIZON (including separéfiece tests on aerosol trapping on the

steam generator secondary side) and by theoretarédl The question of revaporisation from previous
deposits is being studied through tests with simtsleand/or samples from integral experiments
(RADSOL and REVAP programmes), while physical resmsion will be considered with analysis of

the STORM experiments; this latter work will bekiéd to the SGTR/containment bypass activities.
Corresponding interpretation work is being perfadmaong with modelling proposals for the ASTEC

code. Additionally, a model for retention of aergswhile passing through containment cracks (not
previously treated in ASTEC) is under developmesting results from IRSN tests such as SIMIBE,
and further experiments could be carried out witBIRRNET to help formulate and assess this
treatment.

Containment chemistry impact on the source termtilsan unclosed issue. The main objective of
associated activities carried out in SARNET isrtgiove the predictability of the various chemical
and physical processes which control the iodinatehr both in the gas phase and in the water phase
inside the containment. This is now extended tbewium behaviour already considered under the air
ingress topic, so the whole process of releasegtint behaviour in the containment is now takea int
account. Various phenomena affecting the iodinemisiey in these phases (adsorption/RI
formation/radiolytic destruction/ effect of steamndensation/effects of paints) have and are being
experimentally investigated in separate-effectstéBPICUR, PARIS, SISYPHE...) as well as at a
larger scale in ThAI. Related interpretation wi# lbarried out, as well as interpretation of iodine
behaviour in the containment of Phébus FPT2. AninendData Manual that will provide
recommendations for experiments and for iodine sddethe context of their use for reactor safety
estimates is being prepared. Activities will start assessment of ruthenium behaviour in the
containment, including new experimental work, amdtlee effect of fission product heatup on PARs,
initially centred on past and present IRSN expeniale work (RECI concerning the latter, for
example). All this work is leading to modelling pasals for ASTEC.

3.1.3 Level 2 PSA

Several methodologies are used or are under gatteifelopment in organisations needing such a tool
for safety analyse. 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 nesthodologies (particularly dynamic
reliability methods).
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The JPA is organized in three main topics:
- Sub-project 1 — WP5.1: comparison of Level 2 Rpfroaches and identification of
improvement needs
- Sub-project 2 — WP5.2: comparison and improvernéntethodologies for assessment of
uncertainties
- Sub-project 3 — WP5.3: improvement of event treghodology using dynamic reliability
techniques.

3.2  Joint Programme of Activities (JPA)

Joint Programme Activities can be broken down gedes:

* Integrating Activities consisting in:

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

- the development of common tools or methodologgrtbance the capacity of contractors to
enhance their capability to harmonize their redeantivities (ASTEC, Level 2 PSA);

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

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

« Joint Research Activities consisting in:

- the elaboration of synthesis, based on the estilihe different associated programmes; these
synthesis shall lead to scientific consensus opgsal of models to be implemented in
ASTEC,;

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

- the proposal of revision or initiation of programa with the objective to tackle the important
pending issues.

» Spreading Excellence Activities mainly consistidgducation and training, and mobility.

* Management Activities mainly consisting of the adistrative tasks.

3.2.1 Integrating activities (JPA/IA)

The Integrating Activities comprise:

- Implementation of an Advanced Communication Toofostering 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;

- Integrationassessmen

Advanced communication Tool

Description

Advanced Communication Tool (ACT) is a key concepachieve SARNET goals. Indeed, ACT is
the unified support for efficient communicationween SARNET partners to achieve the following
needs:
- Access, search, publish documents and access (oatecept of knowledge repository),
- Contact and communicate with partners (interacéind collaborative services),
- Joint co-ordination of actions and programmes-dgerative management of the
network),
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- List links to satellites community projects (R&iDojects, related sites).

Since members are working in a heterogeneous emagnt, 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 documepet),

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

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

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 metadata)
order to ensure the long-term archiving and thedgeneity 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 keolgé repository for documents
produced in SARNET context,
- Easy access to scientific,
- Links to community’s tools (portals and databases

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

The Product Lifecycle Management (PLM) solutiongiets in a strategic business approach that
applies a consistent set of business solutionsppat to the collaborative creation, management,
dissemination, and use of product definition infation across the extended organisation from
concept to end of life, integrating people, proessand information.

It provides the following functionalities:
- Document management;
- Support tools for collaboration;
- 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
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delivery and installation), as well as communicati®etween users and the maintenance team (user
requests, maintenance answers...). Training sup(uskr's guide, samples...) will be also available to
ASTEC code neophytes. For partners involved in aslelopment, it will give access to the software
management tool.

SARNET Advanced Communication Tool is providing &leeming access point linked to the
existing and future partners portals as well adrimal databases. Each partner could ask for
integration of links pointing to its own systemsldanformation services whether he considers thiat it
useful to the community.

Only a small number of partners are involved in tevelopment/maintenance of this tool,
nevertheless most of the SARNET partners are bavad in providing feedback and suggestions for
improvement.

The development strategy has been based on 3 sasdselow

Phasel1: 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 Advar€echmunication Tool (ACT) for the
management of information and documents as welthascommunication and collaboration of
partners in the project is performed in the fir&t rhonths of the project. As a result, a workable
platform is now established and in use.

The further work will concentrate on five topics:
- Maintenance of the ACT
- Support of the Users
- Evaluation of the feedback from users which may lwanew functionality
- Structuring and mapping the information contenthef ACT
- Extension of the public Internet Web Site.

The maintenance of the ACT is an ongoing work, Wwhioncerns the hardware employed, the server
and ACT software, and the administration of useé af users rights, particularly as new users join
and old users leave the project. Regular backupgguarantee the function of the portal in case of
hardware breakdowns or inadvertent loss of infoionat

The support of users is an ongoing task, giving teeld advice notably to document management
issues, setting up new shared spaces, or desigpeuific sites in the ACT.

A survey on the usefulness and efficiency of theTA@dicates the satisfaction of users with the
system. This user feedback will be evaluated, aifigpvovide indications for improvement of existing
and implementation of new functionality. For freqtlg asked questions, e.g. with regard to document
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management and the use of different browsers amdatipg systems, the user manual will be
extended to cover these topics.

Towards the end of the project, an effort will bredertaken to structure the information accumulated
during the project according to its relevance, amdpresent the main topics of the project, the
important documents and the relations to othewisies in form of a mapping. This will be usefulrfo
dissemination and exploitation of the knowledgengdiin the project after the end of the project] an
will respond to the Commission’s general remarkt thma the cycle of knowledge production,
dissemination and exploitation, the last item ie thast developed, particularly after the end of a
project.

In parallel in order to widely disseminate inforinaton SARNET life a public Web site has been
developed (and open to the public during the fiesir of SARNET), a continuous effort will then be
done to extend it by new information and importdotuments in parallel to the evolution of the
project.As the current content of this web site is stilhsilered as rather poor, particular efforts will
be devoted during the period from April 2006 to teember 2007 to update the content and to change
the presentation in order to become more attractive

Integral Code ASTEC

31 organizations (including IRSN and GRS) have esged their willingness to collaborate on the
adaptation and qualification of the Integral Cod&TAC. This code, which is developed by IRSN and
GRS, describes the behaviour of a whole NPP urelare accident conditions. It is extensively used
by IRSN for Level 2 PSAs regarding 900 MWe PregagtiReactors and soon 1300 MWe ones. It
will serve as the main integrator of knowledge ARBIET and contribute to diffuse it to all members.
The ASTEC project is divided into 3 sub-projectsmely:

- Users support/training, model integration andecadaptation,

- Physical model assessment,

- Reactor application and benchmarking.

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

Sub-project 1: Users Support and Training, | ntegration and Adaptation (USTIA)

The objective of these activities is:

- To distribute the code versions, their updatastarir documentation to code users, provide a
support and training for code users and organiferritation 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: code adaptation or users
recommendations,
- Make the code updates available for SARNET pastne
- Deliver code versions and documentation.

The ASTEC Web site will be improved and maintainednake easier the exchange of information
and documents between the maintenance team ar®IMRBIET users. It will make use of the ACT
described previously.

All the organizations participating to the ASTECAJRIll participate to the ASTEC Users Clubs.
Users Club meetings will be organized periodicéiltlyaverage once every 15 months) in order to:

- Exchange information on the code use,

- Examine the code status regarding its developrahiassessment,
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- Examine users requests and discuss their prjority
- Prepare recommendations to be addressed to theri@iog Board.

Training sessions will be periodically organizedeBrning will be set up on the Web site in order t
allow distant training of new users. All the orgaations involved in the ASTEC JPA may patrticipate
to this activity (host, teach or learn). For thetngaining sessions, skilled ASTEC users from pthe
organizations will be encouraged to participatthtoteaching activity besides IRSN and GRS ones.

In parallel, specifications of developments regegdty ASTEC users on one hand to model the
different systems for SAM and on the other handnimdel other NPP types than PWRs will be
prepared. In JPA2, the general specifications tean written and released in JPA2 for VVER-1000
and VVER-440 by INRNE, TUS-EI, UJV and VUJE. Prdhiary specifications were also released for
CANDU (by INR) and RBMK (by LEI). They will be upded in JPA3. The involved partners (outside
of IRSN and GRS) will be:

- For CANDU: INR (with AECL review),

- For RBMK: LEI,

- For BWR: IKE, KTH (with PSI review).

The corresponding developments will start by detbfipecifications in the JPAS3 period of 18 months,
combined with the integration of model proposagelated in the frame of Joint Research Activities.

Sub-project 2: 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 pedviry detailed reference codes, whose models are
largely more detailed and assessed than the ASTHES @example: CFD codes compared to CPA
multi-compartment containment part of ASTEC).

This activity will provide inputs for sub-projectabove, and for the definition of research priestin
the severe accident domain.

This activity will use as input the new experimemiata produced in the frame of SARNET.
In the JPA3 period, the work will consist in:
- First, end of assessment work of ASTEC V1.2 tdaip and complete the benchmarking
activity initiated after mid-05,
- Then, assessment work in 2006-07 of the versitr8 Wising the large validation matrix that
was defined in JPAL. This phase will lead to a detepand detailed assessment of ASTEC
V1 code end of 2007.

This activity will be shared between the differ@nganizations, according to their competences and

complementarities (19 organizations, including IR&N GRS, will participate to the short-medium

term activity).

Five domains will be covered:

- In-vessel phenomena (thermal hydraulic and dedi@d phenomena): CEA, ENEA, FZK, IKE,
INRNE, IRSN, IVS, JRC Petten, UJV, BNRA,

- Ex-vessel corium (MCCI, corium cooling, DCH): ABCUPI, FZK, GRS, IRSN, TUS, UJV,

- Containment thermalhydraulic behaviour: CIEMATRIJENEA, GRS, IRSN, JRC Petten, JSI,
LEI, RUB,

- Source term: CIEMAT, ENEA, GRS, IRSN, JRC Pett#sl, PSI, TUS,

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

Sub-project 3: ASTEC reactor application and benchmarking (RAB)

The objective of this sub-project is to evaluatel amprove the capability of ASTEC to simulate
reactor transients, including safety systems andnn®evere Accident Management (SAM)
procedures.
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This activity consists of ASTEC reactor applicaioand benchmarking with other codes. It will
provide inputs for the sub-project 1 above, andthar definition of research priority in the severe
accident area.

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/RELAPS5, COCOSYS,
TONUS...

In the JPA3 period, the work will consist in:

- First, end of ASTEC V1.2 assessment work to updatd complete the benchmarking activity
initiated after mid-05.

- Then, in 2006-07 benchmarking activity of plappkcations with the version V1.3, using the
reactor sequence matrix that was defined in JPAlis pPhase will lead to a complete
evaluation report of ASTEC V1 code end of 2007.

- In parallel, periodic update of ASTEC V1 referenmput decks for reactor applications
(PWR, BWR, VVER, CANDU, RBMK).

This activity will be shared between the differemganizations according to their competence (22
organizations, including IRSN and GRS, will payizie to the short-medium term programme).

Most of them will contribute to the evaluation ofSAEC applicability for PWR (EdF, ENEA,
Framatome-ANP, GRS, IRSN, IKE, NRG, PSI, TRACTEBELJhe extension of ASTEC
applicability for other concepts will be analysexfallows:

- BWR: IKE, KTH

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

- VVER-1000: UPI, INRNE, KTH, TUS, BNRA

- CANDU: INR, AECL

- RBMK: LEI

Level 2 PSA

Preliminary remark : This part of the initial report lead to recommatidns from the EC reviewers.
(point 3 of the letter from M. Hugon of June 29,080 ref. RTD-J-4/MH/mg D(2006)527939).
Following these recommendations, some discussmmaplements of information and exchanges of
e-mails have been made between the PSA2 WP merabdrthe EC reviewers. Further discussion
took place during the SARNET Advisory Committeecheh October 13, 2006. As a result of all these
iterations a specific document (SARNET-PSA2-P15% weafted in order to make a point as regards
these different - and sometimes contradictory -emanendations. This document shows that, in fact,
most of the recommendations are — or were alreadien into account (and it was just a question of
clear understanding between the experts from thefie@ the AC and from the WPO05), while some
other cannot be taken into account for variousmessSo, based on this PSA2 document, a revision of
the technical content of this part of the pres@#3 does not appear necessary.

Level 2 PSA is a powerful tool to assess plant ifipaailnerability regarding NPP severe accidettts.
aims at evaluating possible severe accident sa=nami 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 perspettiv@articular, 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 tmshare effort to develop advanced tools, as
far as they are required.
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On the other hand, the identification of the ma#iocal difficulties encountered in Level 2 PSA in
terms of level of knowledge can contribute to atdyeprioritisation of R&D activities within the
SARNET, in continuation with EURSAFE. Another aspisadhe adaptation of methodologies for their
application to the reactor types used in the AsdediCandidate countries.

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 18nths period was mainly dedicated to the exchange
of information, the comparison of partners’ apptasc and the identification of technical points,
where complementary work of common interest areneséd necessary.

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

The programme proposed for the second period (JB&®d mainly:

to establish a more detailed comparison of pestngethods for some specific physical
phenomena identified as crucial,

- to propose, for those physical phenomena, sonys whimprovement and harmonization
of the methods,

- to compare the main probabilistic software,

- to initiate a comparison of the results obtaimeth classical methods and with dynamic
reliability methods,

- to explore the possibility of ASTEC coupling widlgnamic reliability methods.

The programme proposed for the third period (JR&3)s mainly:
to continue the efforts on physical phenomena foethods improvement and
harmonization and on dynamic reliability methodsedepment,
- to compare partners’ views on “LERF - large eadiease frequency” and on “safe
situations” definitions and harmonize, as far assjlde, those views.

It is expected also to start then (to be contindiuhg JPA4 period) a detailed comparison of pastne
methods for level 1 / Level 2 interface (Plan Dam&gates definition, integrated level 1/ level ZPS
advantages and disadvantages, requirements foalphshic software...).

Regarding the EC review of the SARNET projeitt have the network define how the lessons learnt
can help better focus the up dated JPfallowing elements can be given concerning tf#AR WP
activities:

- the PSA2 WP programme is defined as a overall@mdinuous programme including
preliminary tasks leading to select issues to bdremded and then resolution of those
issues and also long term actions (such as metirddsls development),

- the initial information exchanges lead to identiore precisely the competences of the
different partners and then to select tasks apjatapto those specific competences for a
better efficiency,

- strong links have been created with other WP (BARSTEC) with co-participant to the
meetings or and intended to be created (coriuntagument, fission products WP).

Regarding the advisory committee recommendatiombt to aim at defining a standard for PSA level
2 methodology, but rather to focus the WP on neveldpments such as dealing with uncertainties
and dynamic PSAollowing elements can be given:

- through the objective of harmonization, it is mofpected to define a standard for PSA
level 2 methodology which would be, as the advismmmittee indicates, a very difficult
task, but rather to identify from partners’ expedes relevant possible methods to address
the different points of level 2 PSA methodology.eTidentification of those different
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methods, when possible, is accompanied by thearigi¢i®n with enough precision so that
they could really be shared and applied, and whapossible would lead to progress
search;

- the general objective concerning “harmonizatiam”only one of the objectives of the
group. Methods development concerning dynamic P@RAumcertainties is and remains a
very important objective of the group. From thismp@f view, the benchmark exercise is
seen as an important element to develop and contyar@mic reliability methods and
also to improve classical methods.

Sub-project 1: Comparison of Level 2 PSA approaches and identification of improvement needs

Objective:

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

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

Programme:

In the first one year period of SARNET (JPA1), thi&erent elements of existing Level 2 PSAs
amongst partners have be reviewed and compared:

- Level 1/ Level 2 interface,

- Tools,

- Accident progression event tree (structure, eveansidered),

- 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 (red in more details in sub-project 2).

These different topics have be discussed, on thes loh papers prepared by the partners. Technical
subjects, related to methods or knowledge, whemesmprovements are considered as necessary, in
a risk assessment perspective have been identiienn the list of improvement needs, a first
selection have been made for the second SARNE®geri

During the JPA2 period (April 2005 to March 2006):

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

- A specific comparison of level 2 PSA for very #an 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 hasei undertaken (INR). (Deliverable D70
expected to be provided in April 2006),

During the JPA3 period (proposal covering the gkfiom April 2006 to September 2007):

- A proposal of possible harmonized methods to sssde/drogen combustion and immediate
consequences of vessel breach at high or interteegiamary pressure (leading to corium
fragmentation and dispersion) will be done (parfD@fideliverable),

- Partners’ methods to take into account melt eorand concrete interaction and to assess iodine
releases will be described and a proposal of pleskdrmonized methods will be done (second
part of D71 deliverable) ; the case of iodine re¢ehas been chosen as an example of important
lack of knowledge leading to difficulties to ass#®s phenomena (and also due to the importance
of iodine for radiological consequences),
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- A review of main existing guidelines for levelP5A development will be achieved (Deliverable
N + 1) ; guidelines concerned will be internatiogaiidelines and as far as possible national
guidelines,

- On the base of partners’ own definitions compmarifor “large early releases frequency” and for
“reactor safe state”, and as far as possible, haimad definitions will be provided (deliverable N
+ 3),

- A tentative of generalization of harmonized melfid@o take into account in a level 2 PSA the
different physical phenomena will be undertakenrt(joh deliverable N +4). First ideas is that
several categories of physical phenomena coulcebeat! from the point of the methods to use to
assess them in an APET or CET, and to classifydifferent physical phenomena into those
categories,

- On the base of partners’ methods detailed degmiand comparison, common views on plant
damage states (PDS) and level 1/level 2 interfaan@ables will be searched, advantages and
disadvantages of integrated level 1/level 2 PSA maplirements for probabilistic software for
such PSA will be identified (task proposed to hadted in April 2007 and to be continued during
JPA4).

Sub-project 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, have been initially identified asdreated by the sub-project 2.

The objective of this project is to identify whidhipes 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 aiicéetvel of harmonization amongst the partners.

Programme:

The development of Level 2 PSA involves differemtirges 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 fnebabilities of stochastic events (system failure
or recovery, human actions, some physical phenorsedia as ignition of hydrogen combustion
or triggering of steam explosion);

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

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

- Uncertainties (approximation) related to the afit-frequency used in the probabilistic
guantification of the Accident Progression Everg&;r

- Uncertainties (approximation) related to the bgnof Level 2 sequences in Release Categories
(variables non considered, values of continuoumkbas).

During the first year of SARNET, the different typef uncertainties considered in the Level 2 PSA
performed so far by the partners and the methoed ts assess them have been identified. Besides,
uncertainty and sensitivity methods that could $edun support of PSA level 2 have been reviewed.

During the JPA2 period (April 2005 to March 2006):

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

- The report concerning uncertainty and sensitivitgthods in support of PSA level 2 has been
achieved (SARNET PSA2-P06),
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- Partners’ methods to take into account uncertgintelated to hydrogen combustion and
immediate consequences of vessel breach have bserilid in details (most partners),

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

- Besides, according to the recommendations ofEi@ereview of SARNET to ihtegrate in the
Project the outcome of the Level 2 PSA uncertamierkshop to be organised by the OECD/NEA
before the end of 2005, and, if necessary, to eszsthe programme in the light of these findings
there was a strong representation of SARNET PSA2 iénbers to this workshop (Aix-en
Provence — 7 to"™of November 2005). Two presentations were givenhenmain results of the
SARNET WP5.2 activities. Conclusions of the worloghare not yet published but it appeared
during the work shop that CSNI activities concegninethods development and their eventual
harmonization should rather rely on the SARNETvéitis.

The proposal for JPA3 period (proposal coveringpbgod from April 2006 to September 2007) is

associated with proposal for sub project 1 andists:

- The preparation of a proposal of possible harzemhimethods to assess uncertainties related to
hydrogen combustion and immediate consequenceassselVbreach will be done (first part of D72
deliverable),

- Describing partners’ methods to take into accaumtertainties in melt corium and concrete
interaction and to assess uncertainties in iodgleases and proposing possible harmonized
methods will be done (second part of D72 delivespbl

- A tentative of generalization of harmonized melhao take into account in a level 2 PSA the
uncertainties related to the different physicalrgimeena (part of deliverable N +4) ; first ideas is
that several categories of physical phenomena deeildefined from the point of the methods to
use to assess the uncertainties on those phenamema APET or a CET, and to classify the
different physical phenomena into those categories,

- A review of possible software that could be uded uncertainty and sensitivity methods
(deliverable N+5).

Sub-project 3: | mprovement of event tree methodology using dynamic reliability techniques

Objective:

From the different improvement needs, the developneé dynamic reliability method have been
initially identified and is treated by sub-proj&ct

The event tree technique has been developed maintgpresent different scenarios of accidents,
influenced by functional events. It has been ugstiih 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 and th
radioactive release into the environment. Therefarstrong coupling exists between stochastic
functional aspects and deterministic (but unceytanysical 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 talgtbow the techniques of dynamic reliability coblel
used in order to improve the event tree approatevel 2 PSA.

When specifying a possible approach, one shouldidenthe assessment of uncertainties in particular
those related to physical phenomena. Moreoverctingplementary techniques making it possible to
reduce the number of calculations, as importaneepbag in Monte-Carlo approach, should be
considered.

Programme:

Dynamic reliability techniques have been develojpearder to study the reliability or the availatyili
of continuous processes evolving with time in iattion with functional processes. Examples of such
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techniques are Petri nets, Discrete Dynamic Everge T(DDET), Monte-Carlo techniques or
combinations of the previous ones.

Before SARNET, some works on (Level 1 or Level 3/Fhave been already performed, in particular
by GRS (Germany) and CSN (Spain) in collaboratidh the University of Brussels.

During the first SARNET period, the current limitats of the classical event tree approach have been
identified and the concepts and the state of thefdahe dynamic reliability methods have been draw
up (SARNET PSA2 — P04). A description of the SDTHhi2thod (Stimuli Driven Theory of
Probabilistic Dynamics) and an example of applaabf the MCDET (Monte Carlo Dynamic Event
Tree) for induced breaks on the reactor coolanttay$ave been also provided.

During the SARNET JPA2 period (April 2005 to end March 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 reliabiliéypplication has been chosen and a draft of
specification for a benchmark exercise for appiicatof dynamic reliability methods in
comparison to classical methods has been prepHR&N] ; the benchmark exercise so selected
concerns the risk of containment failure due torbgédn combustion. Events that could influence
the risk are the core reflooding and the sprayesystiperating (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 (proposal covering the gkfiom April 2006 to September 2007):

- The benchmark exercise will be achieved in twagas (first without considering uncertainties
and then considering uncertainties — participaizeeted CSN, FRAMATOME, GRS, INR,
IRSN, UJV, ULB, VEIKI) (deliverable N+2),

- The development of SDTPD theory will been contichun the perspective of more global
applications and considering possible ASTEC “coupli (including necessary software
development). The-sequence algorithm will be dgvadbto be applied first to the benchmark
exercise proposed in the SARNET project (delivarddl + 6). A two-year post-doc funding,
combined with a six-month mobility grant to be ded into several short stages along the
duration of the project is estimated necessaryctoeae corresponding tasks. For the two-year
funding, a specific assignment coming from theakindget existing in SARNET is expected.

I mplementation of scientific databases

The objective is to develop and maintain an insémithat insures preservation, easy access for
codes, exchange and processing of severe accidgerimental 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 exists to host severe acddenin a unified platform for long term storage,
sharing and use. A first step towards the developraésuch a platform was undertaken in WP5 of
the EURSAFE project {(5FWP).

A platform mock-up has been developed in EURSARIsD from the STRESA structure. Basically,
a web connection to a portal hosted by one of #rienprs (database net administrator) gives acoess t
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local servers (nodes) hosted by the other parthegeneral, each local server contains the datheof
partner who hosts it, but a more centralised sty be envisaged whenever necessary. A STRESA
software is installed on each local server, whglmanaged by the partner himself who decides and
controls access to his data through different aightion levels as a function of the property right

This system is a good candidate to become the SARMNBerimental database. The action is carried
out in 3 phases:

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

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

Phase 2: Deployment (phase initiated during thefirst year)

The software will be distributed and implanted otess of new users. Training sessions will be
organised.

Phase 3: Data storing and plat-form maintenance (phase initiated during the first year)

In the continuation of EURSAFE experimental datebasrk package, some data storage is already
foreseen by some partners:

- Data from PLINIUS platform: VULCANO, COLIMA;

- Data from Phébus FP and VERCORS;

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

- Data from FOREVER, KMFCI, POMECO;

- Data from CODEX-VVER: core degradation bundlddes

- Data from VICTORIA and HORIZON.

Beyond this, data produced in SARNET will be intggd to the platform as they become available.

In parallel the developer of the plat-form will sagut the users and up-date the software in thedram
of so-called maintenance activity.

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

Research priority assessment

The objective of this action is to provide the Guoweg Board of SARNET with guidelines for
defining the orientations to give to the JPA imisrof joint research activities of common inteasd
high priority. This action will make use notably. of

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

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

- The results of reactor calculations carried auhe other activities;

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

(corium, containment, source term);

It will make use also of results obtained in thefe of other international projects (ISTC, OECD...),
and will be based in particular on the outcome e¥dl 2 PSA activities carried out in the frame of
national programmes (risk-oriented research). It take into account the potential capabilities of
SARNET and identify the potential experimental loedretical programmes to undertake for resolving
the identified important pending issues.

This action will be performed in close collaboratiwithin 12 participants (those mainly involved in
EURSAFE), representing TSO, industry and utilities)uding organisations of Associated Candidate
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Countries. This collaboration between those whdoper research and those who use its results is
essential to correctly address the problem.

The action will result in a ranking and will alloiw fact determining which programme should be
initiated or pursued and which should be closedatrstarted. Following proposals made in the frame
of OECD-CSNI working groups, the criteria for ramgiwill reflect considerations such as:

» the priority of the safety research issue it esfail

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

» the potential for substantial improvements in agotdnitigation and management procedures,

» the level of risk involved (when risk assessmeif¢asible and/or appropriate),

» the extend to which it affect plant operationt isian operating plant issue,

» the number of plants affected,

» the programme cost duration,

» the likelihood it will bring conclusive results,

» the relevance it has for maintaining strategic cet@pce and infrastructure.

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

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

» or when there is a general understanding that keayd is adequate and further research is
not needed;

e or when it is unlikely that further research willopide 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 &itué.g. in industry plans or in regulator
priorities), which reduce affect overall priorities

Since closing an issue and the related programnagsl@ad to teams of experts to be disbanded or
facilities closing, it will be important to weigttarefully the consequences, and examine which re-
orientation might be propose in order to avoid vemsible loss of strategic competence and
infrastructures.

This action will lead every two years to a revisiohpriorities. The results of this action will be
distributed to all participants for comment befdheir release. They will be transmitted to the
scientific coordinators coordinating corium, contaent and source term activities, for taking into
account in the elaboration of their work proposals.

I ntegration assessment

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

The members of the management team carry out tlmnatt consists of:
- collection of information necessary to measuee akiolution of progress indicators as
defined in the chapter 4 (quality of integratiangicators)
- analysis of the results (explanation of indicag@plution, definition of the progress
margins)
- proposal of actions (revision of the JPA, propasfacontractor actions beyond the
JPA, ...).
A yearly report on these indicators is releasadthermore, after two years of SARNET, it appeared
that some of the progress indicators are poorlptada so further reflexion will lead to modify some
of them.
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3.2.2 Programme for Jointly executed Research Actities (JPA/JRA)

The EURSAFE project highlighted a number of remanimportant safety issues, which need to be
investigated experimentally. The critical mass ampetence (experimental facilities, experts)
necessary to address these issues was identifiegicdmpetence has been assembled in the SARNET
network with part of their current activities, &g s these activities have a link with the isgodse
investigated. This assembly constitutes a promisiager of tight cooperation between participarfts o
SARNET.

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

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

The JRA is clearly linked to the associated adéisidescribed in 83.2.1. Indeed, their resultsjrgm
at solving Corium, Containment and Source Termeissare the basic inputs of the JPA.

The experts of the network jointly analyse and uscon experimental programmes performed within
national programmes activities. They jointly forate recommendations on test matrix, on test
procedures or on instrumentation (practically perdrinvolved in these experimental programmes will
provide these experts with information on facilitgscription, facility capabilities and limitations...
After a first period of work and according to tlemaining issues, if new data are required, theréxpe
will have to formulate recommendations on testrdgdn.

Experts have also joint interpretation activitieiich consist of analysing the different interptieta
works performed within the associated programmemmFthe discussions and analysis and
comparison work, only possible in such a networantfe, a better understanding of physical
phenomena is expected. This activity constitutésedback for the orientations of the experimental
programmes, and is a really integrating activity &haring in the European Community the
knowledge obtained through interpretation of experital results.

A similar activity has been undertaken for jointdebing, that is to say that experts in the frarhe o
JPAs will analyse, discuss and compare their agprdaduch activity has the objective to converge on
recommendation on the development of a model. Tia& dutcome is to make recommendation for
models implementation in ASTEC.

All the associated experimental programmes are pharthe so-called Pre-Existing Know-How
(PEKH). The corresponding access rights will bentrd following principles defined in the
Consortium Agreement:
» the access rights to pre-existing know-how (whenh dexclared as non available) will be
granted on a royalty-free basis for carrying wonkler the JPA;
» the access rights to “protected” data will havedémegotiated.

Thus, when elaborating the JPA, the access rightsations are identified in order to make possible
in a deadline consistent with the timetable the gletion of the negotiation.
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The results of interpretation of non-European expental programmes, performed in the frame of for
instance OECD or ISTC projects, will be used asiispf 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 ddrout inside the JPA, and aiming at:

- orientate the corresponding research programmes,

- monitor the progress,

- and carry on the interpretation of experimentsbits.

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

On practical way, the experimental results usedha 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 ashp@s$lse data implementation in the experimentéhda
based is planned consistently with needs of the. JRA

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

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

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

Resolution of corium issues

Eighteen organizations deal with this domain; thweek packages have been defined:
«  WHP9 Early phase core degradation (EARLY)
« WHP10 Late-phase Core Degradation and Vessel balraisTVES)
e WP11 Ex-vessel Core Recovery (EXCORE) dealing wMi€CCl and Debris
Coolability.

WP9 addresses the risk of early containment faildue to rapid generation of hydrogen, which may
not be accommodated by re-combiners. It deals Wthrogen 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 thee aegradation 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 behuavand fission product release. Experts continue
to review experiments such as QUENCH, SETs and MAES plat-form experiments, and jointly
propose recommendations on tests design and testsx.minterpretations based on main codes
calculations (ICARE/CATHARE, ATHLET-CD....), perfiored by SARNET partners, will be
analysed and compared, with the objective to predac synthesis on joint interpretation of
experiments. Proposals of models from partners aldb be studied and debated, leading to a
synthesis on modelling and to proposals for ASTEC.

WP10 is devoted to late-phase degradation andradoehaviour in lower head, with the objective to
improve predictability of the thermal loadings oRRIlower head. After review of main experiments
(SIMECO, LIVE, MASCA....) joint recommendations tmese experiments (test specifications,..) will
be drawn according to remaining issues on coriuoi ponfigurations. As for WP9, experts will also
have to study the different interpretations produbg partners on these experimental results, and
associated modelling proposals. Syntheses aregiatonbe issued and proposals for ASTEC models
improvements will be done.

Activities of WP11 should improve the predictalyilitf axial versus radial ablation up to late phase
MCCI for homogeneous and stratified corium poolpiider to determine basemat failure time and loss
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of containment integrity. Ex-vessel case with watgection will be also part of the activities dfig
WP: an increase knowledge of cooling mechanisnexjpected, in view of being able to demonstrate
termination of accident progression. In particulex;vessel particulate debris coolability will be
investigated. Main experiments on debris coolab{DEBRIS, STYX....) and on MCCI (MCCI-
OCDE, VULCANO...) will be analyse and recommendasiavill be expressed for new test design.
Experts will analyse the interpretation works, gridtly produce a synthesis. A common proposal of
models of corium concrete or ceramic interaction @orium debris or melt coolability will be
formulated for implementation into ASTEC.

In order to keep a consistent approach in the nindedf corium behaviour for all the different plegs
of severe accident scenario, the feed back fromasi® sensitivity studies in reactor conditionslwil
define the priority and level of details requireddeveloped new models for remaining issues.

Among the different contributions, the experts bartmodynamic or thermo-physical properties are
not merged into a specific work-package. They haveplay a role in every WP and in every task.
Through their participation in these joint actiggi they will access to a large experimental da@ba
and contribute actively to definition, interpretatior modelling tasks. A part of WP outcomes will
contribute to the assessment and development abases (NUCLEAfor Thermodynamic properties
and CORPRO for Thermo-physic properties), whichtiioate to the development of the Material
Data Bank of the ASTEC code. Moreover, if some dagmificant for a given phenomenon are
missing specific orientation of existing experinamrograms or specific programs may be defined in
the frame of the related WP.

In the frame of this project, two trans-nationatess platforms may be included: the PLINIUS and
LACOMERA platforms. Today they are outside SARNE&twork. In the future we can imagine a
joint steering of experiments performed on suchlafgrm taking into account also the needs
expressed for SARNET training activities. This widled to define in the frame of the elaboration of

“post contract Consortium Agreement” the mechanjsmiich could make possible a common
funding.

Some non-European R&D programmes, performed infrdmae of OECD and ISTC projects, will
provide inputs for the SARNET work on corium issuB4ASCA,CORTRAN, ISTC-INVECOR,
ISTC-2936 Core melting (corium molten pool behavyjp®LHF (vessel failure), ISTC-1648.2 and
PARAMETER (core quenching), ISTC-METCOR.2 and ISTORPHAD.2 on corium interactions
and properties, and OECD-MCCI.2 on molten coriumerete interactions.

Resolution of containment issues

The research efforts will concentrate on 2 WPspliviag in overall 18 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. Expemiialeactivities carried out in national programmes
are discussed by experts, and recommendation$dotests 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. Keal or code-to-code benchmarks are proposed
in the framework of inhomogeneous hydrogen mixtunesall condensation, spray system and
interaction between recombiners and containmenbgitere. From this work, experts will produce

syntheses, showing the progress on common unddits¢pof these issues.

'NUCLEA thermodynamic properties data base is a cernial pre existing know how excluded from SARNET
project. It is necessary to buy the data basedatus
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WP13 is dedicated to activities concerning the F@&lolant Interactions (FCI) and Direct
Containment Heating (DCH) phenomena. Numerous é@xpets such as FARO and ECO for FCI
issue, and DISCO for DCH, are reviewed by expeits the objective to make common proposals to
better address these issues. For FCI this hageddnla common proposal for a second phase of the
OECD/SERENA program. Interpretation of these experits, with existing models and CFD-codes
such as MC3D or MATTINA, respectively AFDM, havedmeanalysed by experts with the objective
to reach a consensus on these interpretationsh&ratreports are being prepared. The possibdity t
link FCI stand-alone codes with ASTEC calculationsinder consideration. Benchmark calculations
of DCH experiments are performed with MAAP, CONTA#d ASTEC with the objective to find
models most qualified for ASTEC modules.

Resolution of Source Term issues

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

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

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

- WP16: Containment Chemistry Impact on Source TE@®ONTCHEM).

WP14 activities will improve the knowledge related-P release and transport. Within the first years
activities will both address the impact of air iegs in a reactor core on source term and the iodine
speciation along its transport in the primary ditcciExperiments such as VERDON, VERCORS,
MERARG, VTT speciation tests and RUSET for air egg effects, and CHIP for iodine speciation
will be reviewed by experts and common proposatsa@mments will be addressed to either re-orient
some tests or to propose new ones. Interpretatayik varried out by partners on these experimental
results will be analysed, with the objective ofigaling a joint synthesis. Experts will apply thense
approach for the modelling proposals. Concernirgglih ingress issue, reactor transients simulaged b
partners with different integral codes such ASTESATURNE/MAAP, SCDAP/RELAP5 and
ICARE/CATHARE will be also compared and analysed determine the impact of remaining
uncertainties. Analysis of silver-indium-cadmiundrdegradation and structural material release data
such as those from EMAIC will also be pursued, gitlee importance of these elements in influencing
the iodine source in the circuit.

WP15 should reduce uncertainties on the quantificabf 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 will be
analysed by experts, as well as related interpoetatork and modelling proposals. A joint synthesis
on interpretation and modelling should be issuethfthe experts’ work.

lodine source term is the main issue considere/R1L6. Specific experiments such as EPICUR,
PARIS, ThAIl-lod9 and CAIMAN will be studied and comon recommendations on test

specifications or programme re-orientation willdieen by experts. Experts will also concentrate on
analysis of the interpretation work and associatextielling proposals on iodine behaviour under
severe accident conditions in the reactor contaimimihis will be supplemented by similar work on

ruthenium matters (IRSN tests), and on the effédtseion product heatup on passive autocatalytic
recombiners (RECI programme and possible succgsgarsodine data manual, collecting numerous
experimental data, will be prepared. A synthesi$ lvé produced taking account of interpretation of
experimental results, and suitable modelling, repméative of a common understanding of the
phenomena. In addition, larger-scale experimekésRihebus-FPT2 will be simulated so that it will be
feasible to assess model predictability.

3.2.3 Activities designed to spread excellence

The excellence spreading activities consist odneints:
- WP17: Education and Training;
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- WP18: Book on Severe Accident Phenomenology;
- WP19: Mobility programme.

Its objectives are to:

— Enhance and maintain competence in Severe Accitiesgarch (SAR), contributing to Severe
Accident Management (SAM) through education andnimg of students and young
researchers in Europe;

- Impart additional skills to the researchers andyastsin the severe accident risk assessment;

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

The approach followed to achieve the above objestwill be to:
— Develop educational forums e.g. yearly courses,(8urce) books, etc.;
— Develop training forums e.gourses for nuclear safety specialists,;
— Promote personnel mobility between the various ge&o institutions;
— Develop user groups for important computer codgsASTEC;
— Integrate with other education and training workgyammes in other networks;
- Develop links with the NEPTUNO Project iff 6WP.
— Draft a rather comprehensive (about 400 pagespteok on “LWR Severe Accident Safety”

More precisely, and for the period from April 20@6September 2007:

The various activities in the education elemémtgeted at Ph. D. students and young researuolilers
be to:
- Provide a comprehensive course on Severe Accideridenology;
- Develop a text book or source book on Severe ActiBeenomenology;
- Develop and provide a course on Level — 2 PSA, wligscription of codes (mainly
ASTEC), for consequence analysis;
- Encourage the NEPTUNO Project to set up a courddumtear Power Safety, including
an introduction to the Severe Accidents and to Le\@PSA.

The main activities in the training element, taegeprincipally at researchers and nuclear safety
specialists will be to provide training in:

— Severe accident management procedures. The manhel® is to identify the underlying
basis for these procedures for the plant operatwisother interested nuclear safety specialists
so that greater understanding is gained, includingpetter knowledge of the order of
magnitude and uncertainties associated to thewsapbenomena which would occur in a core
melt accident.

— Experimental methods and techniques e.g. on thHIRIS and LACOMERA platforms;

— The operation, checking and debugging of compuides;

— The workings of a plant analyser having severedattialgorithms.

The Book element activities will consist in:
— writing “Lecture Notes on Severe Accident Phenontemy based on the text material that
was compiled for the SA Phenomenology Course givétadarache in January 2006;
— progressing on the rather comprehensive (about pHifes) text book on “LWR Severe
Accident Safety”, with the aim to issue it in adifform early 2008.

The mobility element involves both Ph.D. studentsl aesearchers. This element is of great
importance towards the integration of the Europdational Programmes in Severe Accidents and in
the Probabilistic Safety (Risk) Analysis. In thisntext, coordination of the mobility programme of
SARNET with that developed in the NEPTUNO Projeciid be very desirable. Clearly, the mobility
programme of SARNETwill require adequate funding for exploiting thengsterm integration
possibilities offered by the personnel mobility.€Tjoint activities pursued in this programme eletmen
will be to:

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
SARNET-MANAG-D66-revl DPAM/DIR-2006-150-revl



34 /102

— Provide summer internships for students;

— Develop a programme of deputing researchers datlilities of different partners for periods
up to one year;

— Develop teams of researchers drawn from differantngr countries that have special talents
for different generic research activities followadthe SARNETJPA. Thus, one team of
researchers may work on small or medium scale simtuhaterial experiments; another on
large-scale simulant experiments; another on pypiotmaterial experiments and another on
code development. The teams are formed by assigaroénational researchers to the teams,
which may last 2 — 3 years, in order to achieveessimgnificant results. In this approach some
national laboratories or institutes may specializelifferent research areas, depending upon
the facilities or the infrastructure that they nieayve developed over the years. We believe that
with this approach the integration of the EuropRational Programmes will be achieved very
readily and effectively.

Practically speaking, for the period from April )@ September 2007, a significant increase in the
number of mobilities, compared to previous yeassaimed, through a strong involvement and

coordination work (e.g., using the internal SARNEEDbsite, ACT) by the Excellence Spreading

Topical Leader.

The partners who have agreed to work together kingaa success of the integration process that will
be brought about in the Education and Training daimain of the SARNET JPA are universities,
technical service organizations (TSOs) nationabiatories and industrial organizations. They bring
enormous talent and experience to the joint progranThey also have the young as well as the more
experienced personnel to make education and tgpiminjointly beneficial activity. There are
professors from universities who are internatignaticognized and who love to teach and there are
researchers from national laboratories whose reseschievements are well documented. There are
participants from the recently jointed and candidgastern European Countries who will not only
bring the knowledge base needed to deal with thvieSdesigned reactors, but also bring the rigor of
education that is practiced in Eastern Europe. fBeently jointed and candidate Eastern European
Countries also have relatively larger number of ngwpersons enrolled in nuclear engineering
profession as students and researchers. They wurkhse the pool of the future competent persons
that are needed for the welfare of the nuclearstrgiun Greater Europe, which was born in 2004. We
believe that we have assembled a great team o€iparits for theExcellence SpreadintPA.

Finally, during the period from April 2006 to Sepiieer 2007, it is aimed to “spread excellence” via
communication to other stakeholders (e.g., utdlitigulators, interested public organizations,),etc
by using the Internet (e.g., SARNET public web)sitéad through public fora.

3.2.4 Management activities

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

The technical coordination (knowledge generatiaravidedge 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 necessatry;
- Anticipating difficulties in carrying out the JPAnd taking appropriate actions to
overcome them;
- Making a synthesis of all recommendations confitogn current projects for updating
yearly the JPA,
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- Managing the information system and making shat &access 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 partlytatally covered by the Community
funds;
- Allocating Community funds in accordance with tBentract conditions, the Consortium
agreement provisions and the decisions of the GawgBoard,;
- Establishing yearly cost statements for all thgemses of the JPA and funds allocated.

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

A large part of the management activities is alswoted to the dissemination of information and
Knowledge inside and outside of the Netw(nkk with the 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 literagyr

- Organization of annual conferences and topiaaisars.

Beyond these tasks a large effort will be initiated years after the beginning of SARNET to revise
the Consortium Agreement in order to define the ditions, which will make possible the
prolongation of the network after completion of tamtract with the Commission.

3.3 Plan for using and disseminating knowledge

As the main obstacle to integration of most of éxperimental programmes is the need to raise
funding at national and extra-national levels, @aclpolicy in terms of knowledge management,
notably regarding access rights to experimentad gsoduced within the network, is proposed to
preserve the interests of the different organirstioFor instance, data reports on “protected”
experimental programmes are only be distributethéee members who need them to perform their
part of the Joint Programme of Activities. Gengralbeaking, these members are already partners as
co-funders in these programmes. In addition, itpianned to issue progress reports on these
“protected” programmes, so as to provide any memiidr the opportunity to negotiate with the
owners of these programmes the access to thealptaticipate to the joint research activities awbu
them, or to use the knowledge in application outSRNET; more, the Consortium members
committed to grant the access rights for use oaitsid SARNET on fair and non-discriminatory
conditions. In any case, the outcomes of theseranages are models to be implemented in ASTEC
or in qualified databases thereby contributingittuse the knowledge to the members.

The dissemination will result from the activitie excellence spreading and efforts made by the
organization producing basic knowledge to open datather organisation especially organisations
coming from the recently jointed and candidate &asEuropean Countries.

The dissemination of knowledge results also froothr activities:
- the distribution of ASTEC by GRS and IRSN to ersgrs 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 jpinfects of research activities,
- Monitor the knowledge integration in ASTEC,
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- Make sure that the access rights and use rightstipulated 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 lamg-term maintenance capacities,

- Identify the missing knowledge (continuation adEESAFE action).

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

Furthermore, at the strategic level, generated lkedye and proposed actions to acquire missing
knowledge will be assessed by the Ad-hoc Scienif@/iew Committee, whereas the Governing
Board will decide with the advice of end-user reprgatives upon the orientations to be taken
regarding missing knowledge.

3.4  Milestones
3.4.1 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 validateey users;

- the elaboration of a complete documentation &aching and training in the domain of sever
accidents;

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

To+ 1 year

MM1: Full deployment of ASTEC. The code has been ssfody implemented in all the
organizations needing the code to carry on thekstaUsers have been trained (at least one trained
user per organization). The corresponding effortspaovided by the so-called integrating activities
(WP2).

MM2: The platform to be used to store experimentad tias been defined. The data base feeding has
been initiated. The corresponding efforts will bevpded 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 anthy be used by the contractors to access
to SARNET documentation. The so-called IntegratiAgtivities (WP1) will provide the
corresponding efforts.

MM4: Revision 1 of EURSAFE. The research prioritie S&RNET have been revised; the associated
document describes the topics for which researchdmvelopment are still required. The so-called
Integrating Activities (WP7) will provide the cosgonding efforts.

MM5: First edition of an integrated R&D SA programniehis document describes the strategy
proposed by SARNET to tackle the pending issuesoitapt for reactor safety. A programme is
proposed describing the research elements, buttesaork 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 R&trategies in the domain of severe accidents. The
so-called Joint Research Activities (WP9-15) wilbygde the corresponding efforts.

The three milestones have been reached in due time.

To+ 3 years
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MMG6: Delivery of a fully assessed version of ASTEQ@|uding developments requested by SARNET
users for VVER type reactors. The so-called Intigga Activities (WP2-4) will provide the
corresponding efforts.

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

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

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 thetiomration of SARNET beyond the Commission
contract. An ad-hoc working group steered by theeBaing Board will carry out this activity.

To + 4 years

MM10: Revision 2 of EURSAFE conclusions

MM11: Update of the integrated R&D SA programme
MM12: Signature of the new CA

4 Quiality of integration and performance indicators

By its multidisciplinary structure, SARNET JPA igopiding a frame for developing growing
associations of complementary expertise towarderany adequately the whole range of the Physics
involved in the severe accident area. Thus it {geeted that, rather than trying to cover the whole
range of phenomena, most organisations will pragvel/ rely on the most competent ones for
developing tools or performing tests. Thus, SARNiE®uld 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 suppoitthe IRSN-GRS developer team, has all the
qualities required to become one of the best cadd¢se world in reactor severe accident analysis.
This is an excellent vector for integrating theeggsh efforts of all participants, diffusing the
accumulated knowledge and sharing the experieneadf user.

The participants have signed a Memorandum of Umaleding, making a commitment towards a deep
and durable integration, beyond the period of tr@m@unity Contract. This Memorandum of
Understanding is appended to this proposal.

To assess the success of the integration, it [gosex to measure the evolution of several indisator

For monitoring the success of the electronic conination 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:
¢ The number of ASTEC users in SARNET (13);
« The number of organisations using ASTEC for its capplications (reactor studies or test
analyses) (14);
e The number of industrial applications per year gaSTEC (15);
« The number of Level 2 PSAs using methodology/recemuations developed by SARNET

(16).

For monitoring the success of developing collabonain research activities:

« The number of access rights granted by contrafborapplications 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 migearried out in Europe that have been set-
up under the aegis of SARNET per year (18);
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« The maximum number of associated organisationgomaproject (19);
e The number of issues closed (110);

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

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

For monitoring the success of the disseminatiopublic knowledge:
* The number of presentation of SARNET activitiesamferences (114);
e The number of hours devoted to updating the SARNEED site for diffusing information
outside SARNET (115);
« The number of accesses to the Website from outiselBletwork (116).

A yearly report on these indicators is releasedthieamore, after two years of SARNET, it appeared
that some of the progress indicators are poorlyptedia so further reflexion will lead to modify some
of them.

5 Detailed Joint Programme of Activities N°3 (JPA3)}- month 25 to
month 42

5.1 Introduction — general description, milestonesneasurable objectives

The JPA3 for the month 25 to month 42 period kelpssame structure as the previous one. It is
divided in 20 work packages, including 8 on inteigiga activities, 8 on jointly executed research
activities, 3 on spreading excellence and 1 on g@mant.

They are all follow up of actions initiated durittge first periods, and will be conducted in patalle
The main measurable objectives of the JPA3 have benected to milestones. They are:
- the organisation of 2 important events:
o ERMSAR 2007, European Review Meeting on Severe d&ti Research and
management, this event will be organised in Sp2id@j7 (before month 40);
0 First course on severe accident management andl®@A2, this course should be
delivered during the first trimester on 2007 (beforonth 37);
- the release of 2 major documents related to ASTEC
0 Synthesis of ASTEC V1.2 validation (month 33);
0 Synthesis of ASTEC V1.2 evaluation for plant apgtiens (month 33);

- the release of a draft version of the revisio®ARNET Consortium Agreement to be applied
beyond the end of the contract with the EC;

- the definition of the JPA N°4 (month 37-month 48jth further efforts towards integration of
research programmes;

- The finalized version of the first edition of amegrated R&D SA programme at month 36.
This document describes the strategy proposed BRNEA to tackle the pending issues
important for reactor safety. A programme is praabdescribing the research elements, but
also the work distribution making the best of aafalé competence and means. The definition
of this common programme will constitute an impbttatep toward the integration of the
different national R&D strategies in the domain s#vere accidents. The so-called Joint
Research Activities (WP9-15) will provide the capending efforts.

- the updated version of the mobility plan (mon@);3

- and the final draft of the SA book (month 42).

For corium topic, the first two periods were detticbto the promotion of networking activity through
the description of facilities, codes and models #maugh the first joint interpretation efforts.
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Inflexion in term of networking for the third pedowill consist in focussing corium topic activityio
few benchmark exercises. So doing, we can strengtieejoint activity in term of interpretation and
models improvement with output for ASTEC. Througtactor application, it is also the way to
obtained information in term of remaining uncerti&i® with a feed back on priorities definition in
relation with SARP. And finally, conclusions froreise analyses will allow when it is justified the
definition of joint experiments or models improvemh

Lessons learnt from JPA2 regarding Source Term wensidered at the annual review meeting of

this topic. It was concluded that more visible focweeded to be made on resolution of outstanding
issues, with consequences on the organisation epatting of the work, and that it should be clear

that the needs of end users have been taken intumicin the planning and execution of the work

packages.

It has been found in the Source Term area thatn@igg the work through technical circles,
clustering organisations round specific safety @ssudesign and construction of experiments,
interpretation of data etc., was the best way tx@ed, bringing experimenters and modellers closer
together. Following successful experience in JPAd 3PA2, the number of such circles has been
increased to about fifteen in JPA3. The end-of-ykdiverables have also been revised. In addition t
a general annual report, a more detailed repott vél provided from each work package, with
chapters corresponding to each technical circle.

Each chapter will include experimental, interprietatand modelling parts. In this way, progress
towards resolution will be more transparent; easue is treated in one place rather than scattered
about separate reports on experiments, interppataind modelling, as before. This organisation also
favours publication, initially at conferences batelr in the open literature as the work maturesillas
relevant information is collected in one place. diletl technical material will be documented in 'P’
series technical reports, as now, while issuesotred so far will be identified in the annualadp

On end-user needs, several ST members are fronstigd(EdF, Fortum, Framatome-ANP, VTT,
AECL), from organisations acting as contractorsttustry (AEAT, UJV etc.), and organisations with
a regulatory element (CEA, GRS etc.). Thus, neédsd-user organisations are taken into account
directly at the technical working level. Also, tB& coordinating organisation, PSI, performs contrac
work for industry and regulator, and thus is faamilvith their concerns. Furthermore, the ST area ha
been active in cooperating with the SARP area whetestry is strongly represented. Thus, it is felt
that end-user interests are sufficently taken atwount through these involvements.

Cooperation with outside organisations and projeath as Phebus FP ISTP and ISTC has also been
successfully initiated, with common technical megsi being held in the first two of these, and
attempts will be made to increase the scope ofithiA3. This also helps to focus the internaion
relevance of the work.

5.2  Work package list/overview

WARNING: The lead contractors identified in the followitadles may change during the execution
of the JPA.

SARNET Work package list (42 months)

In bold N° of deliverables to be produced during tle 3 JPA (JPA3: April 2006 — September 2007)

Work- Work package title Lead Start End Deliverable
package contractor month month N°
No No

I ntegrating activities

WP1 Development of an Advanced Communication 23 1 >48 | 1,3,43
Tool (ACT)
Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Work- Work package title Lead Start End Deliverable
package contractor month month N°
No No
WP2 ASTEC Users Support and Training, Integration 1 1 >48 | 6,7, 34, 35,
and Adaptation (USTIA) 46,47, 48
WP3 ASTECPHYsical Model Assessment (PHYMA) 1 1 >48| 6, 8, 30,46,
76, 80
WPA4 ASTEC Reactor Application and Benchmarking 1-23 1 >48 | 6,9, 31, 46,
(RAB) "
WP5 Level 2 PSA methodology and advanced tgols 1 1 >48 | 36, 37,
(PSA2) 38,7Q71,72,
73,75,97,99,
100,101,102
WP6 Implementation of Experimental Database (IED 8 2 1 >48 | 2,39,®
WP7 Definition of Severe Accident Research Priesili 23 6 42 40,67,96
(SARP)
WP8 Integration Assessment (1A) 1 9 48| 10, 4981

Joint research activities

WP9 EARLY phase core degradation (EARLY) 7 1 36| 11,12,13,14,
15,49,50,51,
52,53,5482,
83

WP10 Late-phase Core Degradation and Vepsel 7 1 36 11,12,13,14,

behaviour (LATVES) éggggg;zl
84’ ’ ,

WP11 EX-Vessel Corium REcovery (EXCORE) 7 1 36| 11,12,13,14,
15,49,50,51,
52,53,5482,
85

WP12 Hydrogen Behaviour in Containment (HBC) 21 1 6 3| 16,17,18,19,
20,49,55,56,
57,58,5986,
87

WP13 Fast Interactions in Containment (FIC) 21 1 36 16,17,18,19,
20,49,55,56,
57,58,5986,
88

WP14 Fission Product Release and Transport (FPRT 6 3 1 36 21,22,23,24,
25,49,60,61,
62,63,6489,
90

WP15 AEROsol Behaviour impact on source tgrm 36 1 36 21,22,23,24,
(AEROB) 25,49,60,61,
62,63,6489,
91

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Work- Work package title Lead Start End Deliverable
package contractor month month N°
No No
WP16 CONTainment CHEMistry Impact on source tefm 36 1 36 21,22,23,24,
(CONTCHEM) 25,49,60,61,
62,63,6439,
92

Spreading of excellence activities

WP17 Education and Training (ET) 32 1 >44 32,33,4178,
104
WP18 BOOK on severe accident phenomenology 32 1 >48 | 4269,103
(BOOK)
WP19 MOBIlity programme (MOB) 32 1 >48 | 4, 5,4568

Management activities

WP20 | MANAGement (MANAG) 1 1 >48 | 26,27,28,29,
44,65,66,67,
93,94,95,98

TOTAL

WP1 is essential for making easier the communinati@tween the Coordinator and all the
participants and reducing the number of meetingge Main development effort has been produced
during the first year, beyond this year a lower dutstant effort will be produced to improve thelto

- which is already an efficient tool, widely usegthe SARNET participantsand support users.

ASTEC WP2 to WP4 are continuous actions. WP2 isyadae for a strong use of the code and for
extending its capacity to most of water-cooled NFPPSurope. In addition, WP2 is a key node in the
integration process of the knowledge generatedhéydsearch activities in WP 9 to WP16.

WP3 to WP5 are providing information on which tapibe research must focus.

WP6 will make easier the access to the data foremnqgdalification (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 WP15, to make apprtprecommendations to the Governing Board on
the orientations to be given to the research in SER

WP8 allows a good monitoring of the progress aangsgyintegration.

WP9 to WP16 are focused on the issues identifiedEBRSAFE as being remaining outstanding
safety issues. They will contribute to resolve thehile promoting the development of collaborations
between participants.

WP17 to WP19 have the mission to contribute togieading of excellence. They will have links
with WP2 on ASTEC, WP5 on PSAs and more generdliigsearch activity WPs.

WP20 will have a strong interface with all the WPs.

5.3  Graphical presentation of work packages

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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The main links between the WPs are illustratedwwelo

Months 18-24

Months 25-30
WP1 ACT

WP2 USTIA
WP3 PHYMA
WP4 RAB
WP5 PSA2
WP6 IED

i
X
A
\ 4
WP7 SARP ? -
'I

Months 31-36

Months 27-4

WPS8 1A
WP9 EARLY
WP10 LATVES I X
WP11 EXCORE 1\
WP12 HBC X
WP13 FIC \
WP14 FPRT Y
WP15 AEROB X
A
1
) |
1
Y

/

WP16 CONTCHEM
WP17 ET
WP18 BOOK
WP19 MOB
WP20 MANAG *

5.4  Detailed description, planning and time table

The following tables present the different work keges. A summary of the deliverables is given at

the end of the section. The person-months perggaatit are indicated when they correspond to a
significant involvement of the contractor (largeamn 0.5 m-m).

Joint Programme of Activities, Update 2 (April B08- September 2007)
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Development of an Advanced Communication Tool (ACT)

Work package number |1 | Start date or starting event: | 13
Activity Type Integrating activities

Participant id 23 1

Person-months per participant 5

Objectives

Maintenance of the ACT, user support, evaluatiorusdrs’ feedback and structuring of the informa
content of the ACT. Maintenance and extension eMreb Site

]ion

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

ACT and the SARNET public web site have been dgedaduring the first year of SARNET project. Théda-up
described below concerns only the maintenance df Add the update of information available on thbligdWWEB-
Site.

The work will be split in five tasks:

Task 1.5: Maintenance of the ACT

« Maintenance of the Server (Software upgrades)

« Maintenance of the ACT (user administration, adstiation of user rights, backup and restore fées)
Task 1.6: Support of Users

e Extension of online help facility
e Support in handling document management and colidion features of the ACT
e 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

« Classification of information according to relevanc
e Construction of an information and knowledge mapféailitating dissemination and exploitation objgct results

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 at month[384

Milestones and expected result
Continuous updating and improvement of ACT andudfligc Web site.

Improvements in the ACT according to user feedback

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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ASTEC Users Support and Training, Integration and Adaptation (USTIA)

Work package number [ 2 | Start date or starting event: | 25

Activity Type Integrating activities

Participant id 1 4 6 7| 10| 13| 15 14 18 21 23 24 25
Person-months per participant 135 1 1 12 1 1 1 1 1 1 9 18 6
Participant id 26 | 27| 30| 31| 32| 33 33 36 3¢ 42 43 46 7
Person-months per participant 1 1 1 1 12 9 1] 1.1 1 1 1 1 115
Participant id 49 | 51| 53| 54

Person-months per participant 1 1 1 1

Objectives

Distribute the code versions and their documentatioccode users.
Provide a support for code users.

Organize information exchange between ASTEC users.
Capitalize the knowledge by integration of modelggesed in the 3 SARNET Topics Corium, Containnaamdt Source
Term.

Improve and adapt the code to meet the users egeits, particularly the extension to most typezattors.

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 prombstoss (error corrections, minor development)
- update the code and make these updates available
- deliver code versions and documentation: ASTEC3\t&lease in "3 quarter of 2006 and V1.4 mid-07 to all
SARNET partners.

Task 2.2.Users Club

All the organizations participating to the Integf@adde JPA will participate to the ASTEC Users Cliteriodically
Users Club meetings will be organized in ordereechange information on the code use; examine dge status
regarding its development and assessment; exarsgrs tequests and discuss their priority; prepecemmendations
to be addressed to the Governing Board. THeUger Club meeting is planned in June 2006 (it elio serve as3
ASTEC progress meeting).

The ASTEC Web site will be developed and maintait@dnake easier exchange of information and doctsrien
between maintenance team and users (link with ACWP1).

Task 2.3.Training and learning
All the organisations involved in the Integral CatfeA will participate to this activity (host, teaoh learn). Training
sessions will be periodically organized. E-learnimilj be organized (on ASTEC Web site) and maintdinA specific
training course will be organized by GRS in 2006AG1LAS graphical tool for processing ASTEC results.

During the JPA3 period, one training session onecose for beginners could be organized (if judgedensary by
partners) in early 2007. The organisation of spizeid training sessions for experienced users inestiscussed with
all partners and prepared probably in late JPABRG4).

Task 2.4 Code developments (in continuity of JPA2 work)
- Update and/or completion of general specificatiéor the extension to BWR, CANDU and RBMK (only
initiated in JPA2), then writing of detailed sdegations and start of model adaptations,
- Specifications of models of the different systdorsSAM as requested by ASTEC users,
- Permanent synthesis of requests on ASTEC devabopnssued from outcomes of the Users’ Club mgstjn
and of other WP of SARNET (corium, containment,rseuerm, PSA2). This will be used mid-06 as inputs
for detailed IRSN-GRS specifications of the versi®#@ 6 TEC V2.
- Model developments by partners to improve thetexg modelling (including those issued from outesnof
other SARNET Topics).

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Deliverables

Progress Report on ASTEC adaptation to differer? dRd new safety systems (D47) at 33 months
Progress Report on ASTEC modelling developmenimprovements by partners (D48) at 33 months
3 annual general Progress Report on topic ASTEC Y2886 months

Milestones and expected result

Delivery of ASTEC V1.3 in § quarter of 2006
ASTEC V2 development plan end of 2006
Second Users club meeting in June 2006

Second users’ training session in early 2007

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

ggﬁs USTIA Lead.1 | Months 25-30| Months 31 - 36 Month87 - 42
MEETINGS M N
Part. Id.
V1i.3releaseof | |  TTTTTC D80
code and user 1,23 -WP3
21 documentation _WP4
V1.4 releaseof | (| 0 "
code and user 1, 23 -WP3
documentation _WP4
1,23 M ---M
Users clubs + Users
2.2
ASTEC Web D] e D80 | ------=m=mmmmmmmmmeeee-
site update -WP1
Traini ) 1,23 M (ATLAS) --M
raining session
23 + Users
E-learning 1,23 | |7 D80 """_""“":_\;\_/;i
---------------- /1y [Ty
Adaptation to 1, 23, 24,
other reactors 25, 32, 33,
and systems 36, 53
---------------- YY) E——— 7T [
2.4 Model 7
developments
Integration of | | e | e
requirements
for V2 develop. 1,23
plan
—> Indicates main dependences betuaesks

Users=1, 4, 6, 7, 10, 13, 15, 16, 18, 21, 23, 24, 23,27, 30, 31, 32, 33, 35, 36, 37, 42, 43, 46, 47,
49, 51, 53, 54

November 2006
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ASTEC Physical Model Assessmen{PHYMA)

Work package number [3 | Start date or starting event: | 25

Activity Type Integrating activities

Participant id 1 4 6 7 10| 13| 16| 21 23 24 26 247 30
Person-months per participant 9 | 35| 2 4 10 3 9 8 45 § 3 @ 17
Participant id 31| 33| 36| 37| 43| 47 54

Person-months per participant 5 1|05 2| 55 3 1

Objectives

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

Description of work

o

This activity consists of comparison of ASTEC wétkperimental data; exceptionally experimental databe replace
by results provided by detailed reference codegsehmodels are mainly more detailed and assesaadith ASTEG
ones (example: CFD codes compared to CPA multi-estnent containment part of ASTEC).

The work organization during the JPA3 period is:
Task 3.1 Completion of partners’ assessment of ASTEC V1.2.

Task 3.2 Assessment work for the version V1.3 based onlahge validation matrix defined in JPA2. A regula
distribution of work will be searched between dilypical phenomena and between NPP specificitieis fiase will
extend until the JPA3 end.

Task 3.3 Update of the general validation matrix.
This activity will be shared between 18 organisaticaccording to their competence:

- In-vessel phenomena (thermal hydraulic and degiad phenomena): CEA, ENEA, FZK, IKE, INRNE, IRSN,
IVS, JRC-Petten, UJV, BNRA

- Ex-vessel corium (MCCI, corium cooling, DCH): ABCUPI, FZK, GRS, IRSN, TUS, UJV,

- Containment thermalhydraulic behaviour: CIEMATRIU ENEA, GRS, IRSN, JRC Petten, LEI,
- Source term: CIEMAT, ENEA, GRS, IRSN, JRC Pett#si, PSI, RUB, TUS

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

Deliverables
Synthesis of ASTEC V1.2 validation (D76) at 33 nint

3 yearly general Progress Report on topic ASTEC {2836 months

Milestones and expected result
ASTEC V1.2 validation at 33 months
ASTEC V1.3 validation at 45 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

ggl?s PHYMA Lead.1 | Months 25-30| Months 31-36 Month87 - 42
MEETINGS M M
Part. Id.
In-vessel D)
corium Clv
Ex-vessel | .., |[-————---
3.1 corium CEV
(with Contai t cco | T D76
ASTEC ontainmen > e 580
V1.2) Ep JNR P—
Integral tests CIT """""j
N T 1 T =
corium Clv TN
Ex \(essel I e el
corium
3.2
(with Containment CCO D8O >
ASTEC
V1.3)
FP CEP | 0 T T[T
Integral tests CIT el i -----------__/
validation | [ emmmmmm e | o D80 | s
3.3 matrix update Al

— > Indicates dependence betweerstask

Clv=1,7, 16, 21, 24, 26, 27, 30, 47

CEV=1, 4, 13, 21, 23, 43, 47
CCO=1, 10, 13, 16, 23, 30,

CFP=1, 10, 16, 23, 30, 31, 36, 37,54
CiT=1, 23, 30

Joint Programme of Activities, Update 2 (April B08- September 2007)
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ASTEC Reactor Application and Benchmarking(RAB)

Work package number | 4 | Start date or starting event: | 25

Activity Type Integrating activities

Participant id 1 6 13| 15| 16| 18 23 24 25 26 27 32
Person-months per participant 9 6 | 45| 26/ 8| 24 8 35 14 16 11 b6
Participant id 35| 36| 42| 43| 46| 49 51 58 54

Person-months per participant 27| 05| 3 6 11 13 19 2 4

Objectives
Evaluate and improve the capability of ASTEC todae 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 JPA3 18-monthsqukis:
Task 4.1 Assessment work to complete for ASTEC V1.2 thechenarking activity that started in JPA2.

Task 4.2: Reactor calculation and benchmarking activity wité version V1.3 using the large reactor sequeraieix
defined in JPA2. This phase will extend until tiA3 end.

Task 4.3:Update of the ASTEC reference input decks for PW&AVER reactor applications (and progressively fq
RBMK, CANDU and BWR reactors).

This activity will be shared between 22 partnerse Bpplication scope will be extended to otherdeoti scenarios or
to other SAM than in JPA2Some benchmarks could focus on specific parts efsdquences. Most partners wi

contribute to the evaluation of ASTEC applicability PWR (see project time table). Only partial e@pplications tg
BWR, CANDU and RBMK will be studied (waiting for ffilner model adaptation in USTIA WP).

The extension of ASTEC applicability for other readypes than PWR will be analysed as follows:
- BWR:IKE, KTH

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

- VVER-1000: INRNE, KTH, TUS, UPI, BNRA

- CANDU: INR, AECL

-  RBMK: LEI

=

Deliverables
Synthesis of ASTEC V1.2 benchmarking activity (D@7 33 months

3 yearly general Progress Report on topic ASTEC j836 months

Milestones and expected result

ASTEC V1.2 evaluation for reactor applications atn3onths

ASTEC V1.3 evaluation for reactor applications atdonths

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

gglfs RAB Lead. 1 | Months 25 -30| Months 31-36 Months 3742
MEETINGS M
Part. Id.
PWR (== S [ pu— \
VVER-1000 CVIR || mmmmmmmmmmmmmmmeee | e
4.1 VVER-440 (017 S D77
>WP2, WP7
(ASTEC
V1.2) RBMK 1S TN ST
D80
CANDU 25,53 || ~mmmmmmmmm e |
BWR X NV N 7 [ P )
PWR CPR \ /el
VVER-1000 cviR | 0N\ | e | T
4.2 VVER-440 CV4R D80
('A\‘ET;C RBMK 33 | | T
CANDU 255 | || | T
BWR 23, 24, 32 \ _________________________
Update of 1, 23, 25,
4.3 input deck 26, 32, 33, || mmmmmmmmmmm e | e D80| - WP2
data base 42 51

— > Indicates dependence betweerstask

CPR=1, 15, 16, 18, 23, 24, 35, 36, 42
CV1R= 13, 26, 32, 43, 54
CV4R= 6, 27, 46, 49, 51
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Level 2 PSA Methodology and Advanced Tools (PSA2)

Work package number | 5 | Start date or starting event: | 25

Activity Type Integrating activities

Participant id 1 5 7 | 11| 15| 19| 23] 25 30 33 34 3p 39
Person-months per participant 55| 25| 3| 22| 25 3 39 25 3 25 215 25 25
Participant id 43 | 44| 47| 49

Person-months per participant 25| 4| 25| 25

Objectives

Compare, improve and harmonize the methodologied fos developing Level 2 PSA within European coestand
share effort to develop advanced tools, as fan@gare required.

Identify most critical knowledge difficulties in ntinuation with EURSAFE for R&D prioritisation.

Adapt methodologies for application to the reatypes used in the NAS countries.

Description of work

Task 5.1 Comparison of Level 2 PSA approaches, identificabf improvement needs and recommendations of
methods:

- A proposal of possible harmonized methods tossshgdrogen combustion and immediate conseque
of vessel breach at high or intermediate primagsgpure will be done (part of D71deliverable),

- Partners’ methods to take into account melt enrand concrete interaction and to assess iodieases
will be described and a proposal of possible haipgah methods will be done (second part of O
deliverable),

- A review of main existing guidelines for level2SA development will be achieved (Deliverable D
with a priority to international guidelines,

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

- A tentative of generalization of harmonized melhado take into account in a level 2 PSA the défife
physical phenomena will be undertaken (part ofvéetible D100) ,

- On the base of partners’ methods detailed dagmi@nd comparison, common views on Plant dam

nces

71

75)

age

states (PDS) and level l/level 2 interface varmbtiefinition will be searched, advantages and

disadvantages of integrated level 1/level 2 PS4uirements for probabilistic software for such PSill
be identified (tasks proposed to be initiated imilAp007 to be continued during JPA4).

Task 5.2: Comparison of methodologies for assessaofemcertainties and identification of improverhand
harmonization needs:

- Preparation of a proposal of possible harmoninethods to assess uncertainties hydrogen combu
and immediate consequences of vessel breach wdlbbe (first part of D72deliverable),

- Description of partners’ methods to take intocast uncertainties in melt corium and concreteragton
(MCCI) and to assess uncertainties in iodine releand proposing possible harmonized methods wi
done (second part of D72 deliverable); concernir@V the state of validation of the codes used kh
be considered in the uncertainties assessment,

- Tentative of generalization of harmonized methtmdake into account in a level 2 PSA the unceties
for the different physical phenomena (part of dslable D100),

- Areview of possible software that could be usmduncertainty and sensitivity methods will be iested
(deliverable +5).

Task 5.3 Improvement of event tree methodology using dyisaeliability techniques:

- The benchmark exercise concerning hydrogen cotiaouwill be achieved in two phases (without coesidg
uncertainties and then considering uncertaintiés)erable D97),

- The development of SDTPD theory will been congithin the perspective of more global applicatioms a
considering possible ASTEC “coupling” (includingoessary software development). To perform thedes téts
will be asked for SARNET support for a two year Bhid post PhDs work combined with a sixth month #itgb

stion

b
DU

programme.
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Deliverables
Report of probabilistic software comparison forde2 PSA application (D 70) at 24 months)

Report on recommendations of best estimated metioadge into account hydrogen combustion, consecpseof
vessel breach, MCCI, iodine releases in a leveb2 D 71) at 30 months

Report on recommendations on best estimated metbdeke into account uncertainties on hydrogenhagstion,
MCCI, iodine releases in a level 2 PSA (D 72) at@thths

Status report on dynamic reliability methods agilan to level 2 PSA (D73) at 30 months

Review of existing guidelines for level 2 PSA demhent (D75) at 32 months

Results of the benchmark exercise for applicatiodyoaamic reliability methods (D97) at 36 months

Definitions of "large early releases " and of 't safe states" in the frame of a level 2 PSAQD#& 42 months
Report on recommendations of methods to take iotouwnt physical phenomena in a level 2 PSA (D10@Panonths

Review of software that could be used for uncetyaamd sensitivity methods in support of PSA le¥¢D101) at 42
months

Status report on SDTPD method development (D1022 ahonths

Milestones and expected results
2 general meetings per year expected : coordinafitime activities
First proposal of methods harmonization (D71, D&t230 months: harmonization of partners’ methods

Results of benchmark exercise for dynamic religbitiethods (D97) at 36 months: conclusions conogrdiynamic
reliability methods and possible improvement ofslaal methods

Proposal for harmonization (D99, D100) at 42 montiasmonization of partners’ methods

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

¥;’l EES PSA2 | Lead.5| Months25-30 Months 31-3§  Months 372
MEETINGS (see Tasks
Part. Id.
. , D71 D75 D99
5.1 Comparison| List5.1 LWP2 D100
5.2 Uncertainty | List5.2 D72 D100
-WP2 D101
53 | Dynamic | .. g3 D73 D97 D102
reliability

List5.1 1, 5, 11, 15, 19, 23, 25, 33, 34, 36, 39, 434497,

List5.2 1, 7, 11, 15, 19, 23, 30, 33, 34, 36, 39, 434497,

List 5.3 1, 7, 11, 15, 19, 23, 25, 33, 36, 44, 47, 49

Joint Programme of Activities, Update 2 (April B08- September 2007)
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Implementation of Experimental Database (IED)

Work package number | 6 | Start date or starting event: | 25
Activity Type Integrating activities

Participant id 28| 1 3 7| 10| 17| 21 23 32 5p
Person-months per participant 45| 451451454545 |35|45| 45| 45

Objectives

Provide SARNET with, develop and maintain an insient that ensures preservation, easy access fes(
exchange and processing of Severe Accident expetaingata

Description of work

Task 6.2:Introducing in the network of GRS organisationd thias not part of the EURSAFE activity on the dadae,
and support to the others:

0 Creation of local STRESA nodes for the newcomers

0 Organisation of one-week training for these orgaiss

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

Task 6.3:Completing the existing EURSAFE database netwoveldped from STRESA structure with the other
available severe accident data of the participatiggnisations.
o Data from PLINIUS platform: VULCANO, COLIMA (CEA)

o Data from KJET, PREMIX, ECO, QUEQS, DISCO (FZK)

o Data from FOREVER, KMFCI, POMECO (KTH)

o Data from Phébus.FP (FPTO, FPT1) and VERCORS (IRSN)

o Data from CODEX: core degradation bundle tests (BEK

o Data from VICTORIA and HORIZON: Helium and aerosaperiments (FORTUM)
Deliverables

Data base catalogue (D79) at 36 months

Milestones and expected result

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

ggl?s IED Lead. 28| Months 25-30| Months 31-36 Months 37-42
MEETINGS | M
Part. Id.
Deployment by| , . -
partners 23 List 6.2
6.2
Deployment | | TTTTTTTTTTTTTTTTTTTTT | TTTTTXTTTTTTTTTTTTT| TR
continuation
and user 28
support
Data Base | . . | T | D79 | -
ata Base .
6.3 Completion List 6.3
List 6.2 28, 23

List 6.3 28, 1, 3, 7, 10,17, 21, 23, 32, 50

Joint Programme of Activities, Update 2 (April B08- September 2007)
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November 2006
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Definition of Severe Accident Research Priorities§ARP)

Work package number | 7 | Start date or starting event: | 25
Activity Type Integrating activities

Participant id 23 1 7 15| 21| 32| 43| 50
Person-months per participant 45| 3 3 3 3 3 3 2

Objectives

Prioritise the research to be performed in thedfigl severe accident phenomena and managemenblyhoting the
results of EURSAFE, and ASTEC and Level 2 PSA wmakkages

Description of work
- Agree on methodology
- Review issues resulting from EURSAFE not appratpty covered by SARNET
- Analyse R&D progresses and results from LeveS2 RBtudies
- Review issues ranking
- Review potential experimental and theoreticalgpammes to address these issues

- Make recommendations for R&D programme revision

Deliverables

Updated version of SARNET R&D strategic plan, withecessary revision of the R&D priority index (6)%at 39
months.

Milestones and expected result

Updated SARNET Integrated R&D elaborated in thenfeaof Joint Research Activities WPs at 39 monthg6 D

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

¥;’l ;ZS SARP | Lead. 23 Months 25-30| Months 31-36| Months 37-42
MEETINGS |M
Part. Id.
Revisionof | | T T TTTTTTT l?]%i
EURSAFE ) .
7.2 conclusions/ List7
proposals

List7: 23,1, 7, 15, 21, 32, 43,50
The JRA (Joint Research Activities) provide inpaiising the revision process.

The revision leads to recommendations to be intedria the update of the JRA.

Joint Programme of Activities, Update 2 (April B08- September 2007)
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Integration Assessment (1A)

Work package number | 8 | Start date or starting event: | 33
Activity Type Integrating activities

Participant id 1 7 21| 23| 32| 36

Person-months per participant 05] 05]05]05]05]0.5

Objectives

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

Description of work
Task yearly carried out, 3 months before the reledishe annual report.
The Coordinator, concerned Scientific Coordinatord some WP leaders carry out the work.
The work consists in:
e Collecting the information necessary to measureetiwdution of the 16 indicators defined in chagter
* Analysing the results, and propose if necessarycitéective actions;
e Proposing the revision of the list in order to malasier the assessment.
For the second year, the evolution of only one pétthe indicators will be significant:
* I11: number of member accesses to the Web site
« 12: number of collaborative documents elaboratedi@mstored using ACT
e 13: number of ASTEC users in SARNET
e 14: The number of organisations using ASTEC fooits applications
» I7: the number of access rights granted to cordrador application in SARNET
e 111: the number of joint publications/communicagon
e 112: the number of attendees to SARNET course micéb trainings
* 113: the number of researcher detachment
e 114: the number of presentations of SARNET
e 115: the number of hours devoted to updating SARN¥D site

* |16: the number of access to the Website

Deliverables

Annual assessment report D81 at 36 months

Milestones and expected result

Continuous improvement of the process leading lfd #ARNET objectives.

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Early-phase core degradation (EARLY)

Work package number [ 9 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 15| 16 21| 23| 25| 26| 29 34 41 4y
Person-months per participant 5,6 2,7 4.5 7.8 2.25 24 1356 4.p 415 |. 3]25
Objectives

These issues result from:

- Selection of the research issue N°1.11hPWP EURSAFE project with following selection ratade: rapid
generation of hydrogen which may not be accommaldate re-combiners and risk of early containm
failure; improve knowledge about the magnitudeyafrogen generation.

- Conclusions of the COLOSS"$WP project and preparation of Phébus FPT3 testhahowed needs
improvements of understanding and modelling @€ Bmpact on core degradation. Same conclusions
irradiated fuel dissolution.

- For oxidation and hydrogen production in a dandagere, oxidation by air has been stressed du
EURSAFE PIRT exercise. Ranked at level 2 for coggrddation there is nevertheless a strong impa

oxidising environment on the fuel and on the fiesjgroducts release especially for Ruthenium. lihtia

addressed in WP14, the Zircaloy oxidation by aibgrsteam-air mixtures issue will be identified aetely
within WP-9 and constitute the initial conditionsefs rods behaviour and fission products release
phenomenon of air oxidation may also occur durimgoamal fuel management operations.

A more complete understanding is needed on theviillg physical processes: hydrogen generation duciore
reflooding conditions (esp. oxidation of metal-rintixtures), BC and fuel burn-up impact on core degradation
various atmosphere conditions (steam, air and gtamixtures), and more generally the remaininggtions in the
core degradation early-phase (in particular, oxaedf clad with advanced alloys and hydrogen gatien during melt
relocation into water present in the vessel lowenpm).

The main WP objective will be the progressive inégign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfalable competences and resources. This witldre particularly
through:
- Joint investigation of the physical processesriter to reach a common understanding through egethon
experimental programs and on their interpretation.
- Development of adequate models for the aboveipliygrocesses to be implemented into ASTEC.

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

ring
ot of

T

—

or

Description of work

Task 9.1.Continuation of review and selection of availabiperiments/models for interpretation and modelling
activities. Joint recommendations on the test gjgations (design and test matrix...).

Main experiments (separate-effect tests or integsdb): QUENCH (incl. ISTC-1648 frame), SETs, ekpents of
dissolution of fuel (U@, MOX) by Zry, MAESTRO plat-form, INR experiment dahSTC-PARAMETER.
Extension of the air oxidation experimental ketioeihcluded INR experimental activity in the defian of a joint
test matrix. QUENCH-12 preparation through pre-gktions.

Task 9.2.Synthesis of analyses and interpretations of sedeexperiments from above Task, using differentle®
and/or codes (or thermodynamic databases such & EHA).

After the work performed during the two first petito select experiments and review existing codesmaodels,
joint activity strengthened by the promotion of blemarking activity. Benchmark exercises around QUE-10,
QUENCH-11 and PHEBUS FPT3 (focus on boron carbffeein connection with BIC activities). QUENCH 11
benchmark will be coordinated by a new WP9 partidiRNE, with the support of FzK.

Main codes: ICARE/CATHARE, SCDAP/RELAP5, SCDAPSINMTHLET-CD, MELCOR, ASTEC.

Task 9.3.Model synthesis and proposal of models to be implead into ASTEC.

The joint activity for this task will follow theanclusion of benchmark exercises. Contribution fraational
program can be reported in an updated"®p@riod deliverables D53.

Task 9.4.Synthesis of plant applications. The objectiveigtaluate progress performed and remaining unoges
in order to define in connection with SARP the pties for the next R&D period.

No reactor application in jointly way is foreseem YWP9 during the third period. To be consideredrdythe
fourth period.

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Deliverables
Progress report on CORIUM topic (D82) at 36 months
WP report on benchmark activities (D83) at 36 then

Milestones and expected result
Technical milestones associated to benchmark esesreire detailed on road map defined by sub-tigéckers.

Third period conclusion meeting, assessment of vamk definition of future joint R&D at 39 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Project Planning Time Table

(Here example for WP9 but valid for WP 9 to 16)

ggl?s WP 9 Lead. Months 25 - 30| Months 31-36 Months 3742
MEETINGS M
Part. Id.
. 3\
Jointreviewof | .,  |""mmmmmmmmmmmmm | mmmmmmmmmmmmmommoom | mmmmm s oo
1 experiments All ‘
Joint i _________________________________ _
2 interpretation All D83 > D82, D96
Benchmark | {( 1 0 7
- WP7
Proposalsof | | | ____________ *--D83 _____________________
3 models for All
ASTEC / -WP2
4 Synthesisof | | _______ | B o1 ] P
(Depends plant All WP7
on WP) applications -

Joint Programme of Activities, Update 2 (April B08- September 2007)
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LATe-phase Core Degradation and VESsel behaviour ATVES)

Work package number | 10 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 7 | 15 | 21| 22| 23| 24| 27 32 37 41 47 5B
Person-months per participant 3,5 1,95 0.9 15 4.5 2,25 1.2 4.6 4.85 1,5 1.0 1.01.5
Objectives

The rationales for these issues result fréhiF&P EURSAFE project:

- For late-phase degradation and corium behaviolovier head, Research issue N°1,3 with followielgstion
rationale: Improve predictability of the thermahéiings on RPV lower head (or corium catcher deyites
maintain their integrity. It is also related to tResearch issue N°1.4 “External vessel cooling BRY/
integrity” for in-vessel melt retention strategies.

- For vessel integrity and corium release to cavRgsearch issue N°1,6 with following selectioriorzle:
Improve predictability of mode and location of RH&ilure to characterise the corium release into
containment. This addresses also part of Reseastle iN°3.1 “Melt relocation into water and partital
formation” through the melt relocation from corgian into water filled space.

A more complete understanding is needed on theviatly physical processes:

- For coolability of a molten corium pool in thewer plenum or in an external core-catcher: in aafsdry
cavity, initial corium characteristics from the earegion when relocating to the lower plenum, aedaviour
of molten pool in the lower plenum (segregatiomafsfication, heat transfers to boundaries...); ineca$
external vessel cooling, critical heat flux andeemtil cooling conditions in order to evaluate aegign AM
strategies for in-vessel melt retention.

- For vessel integrity and corium release to cavityconditions of dry cavity, vessel mechanicaluie (mode,
instant, location) due to thermal and mechanicadlilngs, and breach opening processes and chastickedf
corium release to the cavity.

The main WP objective will be the progressive in&ign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfalable competences and resources. This witldree particularly
through:

- Joint investigation of the physical processesriter to reach a common understanding through egethon
experimental programs and on their interpretation.

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

This will lead to the definition and proposal ojoent R&D programme (models, experiments) to sdahis issue, eithef

by re-orientation of existing programmes or by lghing new ones.

the

Description of work

Task 10.1. Continuation of review and selection of availakbgperiments/models for interpretation and model
activities. Joint recommendations on the test $jgations (design and test matrix...).

Main on going experiments:

- for debris bed formation and coolability : DEFOGRSETEE-F, POMECO-U

- for late-phase degradation: LIVE

- for vessel integrity: analytical tests on plagsiiring, Vessel external cooling...

Other inputs may come from international proje88sSCA, CORTRAN, OLHF, ISTC METCOR, ISTC 293

ISTC INVECOR....

Task 10.2.Synthesis of analyses and interpretations of éxmerts from above Task with existing models or cofe
thermodynamic databases such as NUCLEA).

After the work performed during the two first patito select experiments and review existing coeesraodels,
joint activity strengthened by the promotion of blemarking activity. Benchmark exercises around GLlahd
FOREVER to study vessel failure and define in aoedctime the best approach to perform reactor egiins.
Main codes: ICARE/CATHARE, ATHLET-CD, CFD codes, XS, ASTEC.

Task 10.3. Model synthesis and common proposal of modelsabe-phase degradation and vessel integrity td
implemented into ASTEC.
The joint activity for this task will follow theanclusion of benchmark exercises. Contribution froational
program can be reported in an updated"®p@riod deliverables D53.

ing

oY

be
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Task 10.4.Synthesis of reactor scenario studies in ordémfmove the evaluation of initial or limit conditis or to
determine the impact of remaining uncertaintiesagoident evolution, using different codes (ICARETGMRE,
ATHLET-CD/KESS, ANSYS).

Proposal for a benchmark activity on multi layecedium pool configuration for academic situation.
Definition of benchmark on reactor application smadt situation with “realistic” thermal loading study vesse
failure during the % period.

Deliverables
Progress report on CORIUM topic (D82) at 36 months
WP10 report on benchmark activities (D84) at 3Giths

Milestones and expected result
Technical milestones associated to benchmark esesreire detailed on road map defined by sub-tdgéckers.

Third period conclusion meeting, assessment of vamkdefinition of future joint R&D at 39 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Ex-vessel Corium Recovery (EXCORE)

Work package number [ 11 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 4 |7 15| 19| 21 23 24| 32 41 4y 4B 5D
Person-months per participant 2.6 1.5 5.85 0,9 4.5 3.0 1,4 4.05 30 1.0 4.5 45,252
Objectives

The rationales for these issues result fréhF8P EURSAFE and EUROCORE projects:

- For ex-vessel case w/o water injection (EURSAREME N°2.1 “MCCI: molten pool configuration ampd

concrete ablation" and N°2.3 “Ex-vessel corium leatc corium ceramics interaction and propertiesipriove
predictability of axial versus radial ablation uplate phase MCCI to determine basemat failure &me loss|
of containment integrity; demonstrate the efficieraf specific corium catcher designs by improvirg
predictability of the corium interaction with conucatcher materials.

- For ex-vessel case with water injection (EURSAEENS N°2.2 and 2.4): increase knowledge of coo
mechanisms by top flooding the ex-vessel corium pmdemonstrate termination of accident progressiod
maintenance of containment integrity; demonstréfieiency of water bottom injection to cool coriupool
and its impact on containment pressurization.

- The scope of the work-package is extended alspatdiculate debris coolability for in-vessel siioa

(EURSAFE item N°1.2): termination of the accident te-flooding of the core while maintaining RCS

integrity. Increase predictability of core coolidgring re-flooding.
A more complete understanding is needed on theviatly physical processes:

- For corium behaviour during interaction with cogte or ceramic and for ex-vessel pool corium doittg:
pool stratification and layers stability under ggmrging; heat transfer mechanism, power distdbutind
ablation homogeneity; fission product remaining tire pool; ceramic dissolution mechanisms; coo
mechanisms with water on top of the melt (bulk awplwater ingression or melt ejection); crust anelge
phenomena in reactor pit and consequence for fegtien mechanism; porosity formation during coglioy
bottom injection of water into the melt and consates for water management and steam production.

- For core coolability: behaviour of ex-vessel mariate debris beds in water present in the cavfigrmal
hydraulics of debris beds, without or with watejeaiion, 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 inégign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfalable competences and resources. This witldre particularly
through:
- Joint investigation of the physical processesntter to reach a common understanding through sgegon
experimental programs and on their interpretation.
- Development of adequate models for the aboveipliygrocesses to be implemented into ASTEC.

This will lead to the definition and proposal ojoant R&D programme (models, experiments) to sahis issue, eithef

by re-orientation of existing programmes or by lghing new ones.

ing

ing
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Description of work

Task 11.1.Continuation of review and selection of availakbgperiments/models for interpretation and model
activities. Joint recommendations on the test digations (design, test matrix...). Contribution tewnOECD progran
proposal.

Main on going experiments:

- for debris or corium pool coolability: DEBRIS, X, DEFOR, MISTEE-J, POMECO-U, VULCANO
- for MCCI: ARTEMIS, VULCANO, SICOPS, COMETA

- Other inputs may come from international proje€@&CD-MCCI, CHESS ISTC, ...

Task 11.2.Synthesis of analyses and interpretations of éxmerts from above Task with existing models or cofe
thermodynamic databases such as NUCLEA).
After the work performed during the two first peatito select experiments and review existing cochesraodels,
joint activity strengthened by the promotion of blemarking activity. Benchmark exercises definedC@MET-L2
homogeneous pool MCCI experiment and COMET-L3ti§ied pool MCCI experiment.

List of codes:
- for debris coolability: ICARE/CATHARE, KESS andTAILET-CD, WECHSL, ASTEC, TOLBIAC-ICB,
THEMA, CROCO 2D, WEX, COCOSYS, MELCOR, MC3D....

- for MCCIl: WEX, WECHSL, ASTEC, TOLBIAC, TOLBIAC-IB, CROCO 2D, MELCOR, MEWA
COSACO...

ing

Task 11.3 Model synthesis and common proposal of modelsooium concrete or ceramic interaction and corium

debris or melt coolability to be implemented int8§ FEC.

Ongoing synthesis for debris coolability. For camiwconcrete or corium ceramic interaction issues, jtint

activity for this task will follow the conclusioof benchmark exercises. Contribution from natigeralgram can be

reported in an updated of*period deliverables D53.

Task 11.4 Synthesis of plant applications in order to deiae the impact of remaining uncertainties on aseic
management.
Reactor applications in academic situations tostigate debris bed coolability in 2D geometry atrdtgied pool
configuration behaviour during MCCI conditions wjibhssible extension after month 36.

Deliverables
Progress report on CORIUM topic (D82) at 36 months
WP11 report on benchmark activities (D85) at 3Gths

Milestones and expected result
Technical milestones associated to benchmark esesreire detailed on road map defined by sub-tigéackers.

Third period conclusion meeting, assessment of vk definition of future joint R&D at 39 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Hydrogen Behaviour in Containment (HBC)

Work package number | 12 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 7 13 15 19 20 21 23 30 31 32
Person-months per participant: 6 6.75| 4.5 0 15| 7.5 45 1.5 6.75 3 15
Participant id 33 35 37 43 47 48 49 50 53
Person-months per participant: 1.5 15 0 1.5 3 3 3 2.25

Objectives

This WP concerns two main issues:

- Containment atmosphere mixing and hydrogen distion in the containment, with respect to riskifh
concentration,

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

- For containment atmosphere mixing, it is aiaéto determine with good confidence the hydrogestribution in
the different parts of the containment, taking acttoof containment geometry (multi-compartment) smand energ
exchanges coming from phenomena as wall condensaway and sump evaporation. During JPA2 pettioglse
three issues have been investigated by the partsete-of-the-art report on condensation modellm@FD code;
spray benchmark specifications regarding availab@SQAN and MISTRA experiments, and PARIS numerical
benchmark related to recombiners/atmosphere iriteradlanning of JPA3 is driven by the calculatagegarding the
spray benchmark and the comparison of the resbtaired by the partners with the experimental otlesend of the
first step of the PARIS benchmark and continuategarding more complicated situations, and the @ispn of CFD
modelling of wall condensation by conducting numarbenchmarks where the different approaches easoimpared
on very simple situations.

- For hydrogen combustion and associated risk atitg: formation of combustible gas mixtures
containments, its local gas composition and pagértimbustion modes. The investigations take ictmant
the containment geometry (multi-compartment), mass energy exchanges (wall condensation, spray|
sump evaporation), local multidimensional effectshgdrogen combustion and the reaction kineticédms$
catalytic recombiners. In TPA/JPA3 model developthienrecombiners will continue with the targetdome
up with a unique integral model for ASTEC. Also,nwdo couple hydrogen distribution and combustiah y
continue as well as reactor applications of hydnogmbustion.

The main WP objective will be the progressive inggign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfslable competences and resources. This witldree particularly
through:
- Joint investigation of the physical processesriter to reach a common understanding through egethon
experimental programs and on their interpretatéog the organisation of workshops.
- Development of adequate models for the aboveipliygrocesses to be implemented into ASTEC.

This will lead to the definition and proposal ofoint R&D programme (models, experiments) to sdhis issue, eithef
by re-orientation of existing programmes or by lghing new ones.

Description of work

Task 12.1.Review and selection of available experiments/rofte interpretation and modelling activities.
Comparison of models, sensitivity analyses andrsgésues, to be addressed in a numerical benghpnablem.
Discussion of experimental activities and recomnainds for the specification of experiments/prognzas:
TOSQAN, MISTRA (OECD and national), ThAI (OECD), BRCEF and REKO. Transfer of information
(experimental data as well as models) on catatgtombiners to WP-12-2.

Task 12.2.Synthesis of analyses and interpretations of éxyats from above Task with existing models or code
(CFD codes, TONUS, COM3D, REACFLOW, ASTEC, COCOSY.$...

Task 12.3.Further work on specific containment related medet CFD (spray, recombiners...) and applicability o
CFD to real plants (review of issues related toecpdrformance, meshing, scaling effects...).

and

Task 12.4.Model synthesis and common proposal of modelgtorplemented into ASTEC but also recommendations

for implementation of containment-related physitaldels for CFD codes.

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Deliverables
Progress report on HBC topic (D87) at 36 months

Contribution to progress report on the CONTAINMERPic (D86) at 36 months.
Contribution to the revision SARNET Integrated R&an at 39 months: D96

Milestonesand expected result
Third period conclusion meeting, assessment of wak definition of future joint R&D at 39 months
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Fast Interactions with Corium (FIC)

Work package number | 13 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 7 15 19 21 23 24 31 32 37
Person-months per participant: 6 3.75| 2.25 0 54 0.7% 3 9 0.15 0
Participant id 43

Person-months per participant: 3.9

Objectives

The diverse interaction modes of corium, ejectéd fhe reactor cavity after RPV failure, may leadigh temperature
and pressure loads on the containment or vital oopts. Depending on the conditions at failure andreactor,
geometry, fuel-coolant-interactions (FCI) or direohtainment heating (DCH) can take place.

A more complete understanding is needed on thed-fBlynamic, thermal and chemical processes, for in
development and validation, especially for the mapion to the reactor case that requires a scatirdjmension ang
from model fluids to corium.

The main WP objective will be the progressive in&ign of the R&D capacities on these issues, otepito better
coordinate the research activities and optimiseatfalable competences and resources. This witldree particularly
through:

- Joint investigation of the physical processesriter to reach a common understanding through egethon
experimental programs and on their interpretation.

- Development of adequate models, for the DCH dioliythe above physical processes to be implemeanted
ASTEC.

This will lead to the definition and proposal ojoent R&D programme (models, experiments) to sahis issue, eithef

by re-orientation of existing programmes or by lghing new ones.

bde

Description of work

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

Discussion of experimental activities and recomnaginods for the specification of experiments/prognaas for the
DCH issue (DISCO facilities) and the FCI issue (eapilities: KROTOS/PLINIUS). As for FCI, a clogiek with the
OECD-SERENA programme exists.

Task 13.2.Synthesis of analyses and interpretations of éxgeaits from above Task with existing models or ioyad
models and codes (MC3D, IKEJET/IKEMIX, IDEMO-2D,FBBiRA3D, COMETA for FCI, and CONTAIN, MAAP4,
and ASTEC for DCH).

Task 13.3.Assessment of performed work and definition ofiatjR&D program to be performed in the next period
Model synthesis and common proposal of models tonpéemented into ASTEC, as far as possible.

Deliverables
Progress report on FIC topic (D88) at 36 months

Contribution to progress report on the CONTAINMERpic (D86) at 36 months.
Contribution to the revision SARNET Integrated R&an at 39 months: D96

Milestonesand expected result

Third period conclusion meeting, assessment of vamk definition of future joint R&D at 39 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
SARNET-MANAG-D66-revl DPAM/DIR-2006-150-revl



69 /102

Fission Product Release and Transport (FPRT)

Work package number | 14 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1| 3] 7] 15] 16] 21] 23 29 30 36 47 5H0 53
Person-months per participant: 6 | 75| 45 33 49 08 1p 45 1]5 3 0.8 |3 1.1
Objectives

The rationales for these issues related to fispimuluct release and transport in the RCS resuin fioe %' FWP
EURSAFE project:

- Quantification of the source term, in particular Ru, under oxidation conditions / air ingress;

- Improvement of predictability of iodine speciestiag the RCS to provide a best estimate of ther@® into
the containment.

The main WP objective will be the progressive inédign of the R&D capabilities on these issues,oider to
coordinate better the research activities and aptinthe available competences and resources. TiHidevdone
particularly through:

- Joint investigation of the physical processesntter to reach a common understanding through sgegon
experimental programmes and on their interpretation

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

This will lead to the definition and proposal ojoent R&D programme (models, experiments) to sahis issue, eithef

by re-orientation of existing programmes or by lghing new ones.

Description of work

Task 14.1.Review and selection of available experiments/nwofte interpretation and modelling activities.
Discussion of experimental activities and recomnagiods for the specification of following experintefprogrammes:
VTT Ru speciation tests, Canadian experiments oreRiase as available, VERDON, MERARG, RUSET,
VERCORS, EMAIC, FZK Zr/air oxidation tests, CHIPd&Rhébus-FP.

Task 14.2.Synthesis of analyses and interpretations of tlowalkxperiments with existing models or codes.

Task 14.3.Synthesis of plant applications in order to deteenthe impact of remaining uncertainties.
Task 14.4. Model synthesis and common proposal of models tionpéemented into ASTEC.

Deliverables
Progress report on SOURCE TERM topic (D89) at 3&itims

Progress report on the FPRT area covering expetanéata interpretation, plant applications and efloty (D90) at
36 months.

Milestonesand expected result

Third period conclusion meeting, assessment of warkdefinition of future joint R&D at 39 months
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AEROsol Behaviour impact on source term (AEROB)

55

Work package number | 15 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 7 8 | 10| 12| 17| 23 29 30 36 47 50 53
Person-months per participant: 15| 15| 45 6.0/15|15| 08| 45 1523|0.8| 1.5 0.8 4.5

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

- Quantification of the source term for aerosoention in the secondary side of steam generatorealdge
through cracks in the containment wall;

- Quantification of the source into the containmgun to re-volatilisation in the RCS.

Following re-assessment of the issues by SARPsé¢end point has been re-oriented to include resisspn as wel
(remobilisation of deposits).

The main WP objective will be the progressive inégign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfalable competences and resources. This witldre particularly
through:
- Joint investigation of the physical processesntter to reach a common understanding through sgegon
experimental programmes and on their interpretation
- Development of adequate models for the aboveiphlygrocesses to be implemented into ASTEC.

This will lead to the definition and proposal ojfoint R&D programme (models, experiments) to sdhis issue, eithef

by re-orientation of existing programmes or by lghing new ones.

Description of work

Task 15.1. Review and selection of available experiments/®der interpretation and modelling activitie
Discussion of experimental activities and recomnagiods for the specification of following experinteiprogrammes
ARTIST, PSAERO, HORIZON, PECA/SGTR, RADSOL, STORBkuspension tests, Canadian re-vaporisation
as available and the JRC re-vaporisation tests REVA

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

S.

tests

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

Deliverables
Progress report on SOURCE TERM topic (D89) at 3&itims

Progress report on the AEROB area covering expetisnelata interpretation, and modelling (D91) at
months

36

Milestones and expected result

Third period conclusion meeting, assessment of vamk definition of future joint R&D at 39 months
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CONTainment CHEMistry impact on source term (CONTCHEM)

Work package number | 16 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 1 2 7 9 10| 12| 151 19 23 36 43 50 1
Person-months per participant: 30| 38| 15 3| 64 23 12 03 1|8 23 45 0.8

Objectives

The rationale for the issues related to iodine dkiEynin the containment result from the 5th FWPHRRAFE project
that drew conclusions on needs for improvement refligting iodine chemistry in the containment, amuce the
uncertainty in the iodine source term. Followingassessment by SARP, two new issues have beedustd, namely
the effect of fission product release in passivid@atalytic recombiners on the source term, andenitim behaviou
on the containment.

The main WP objective will be the progressive inégign of the R&D capacities on these issues, oeoto better
coordinate the research activities and optimiseatfslable competences and resources. This witldree particularly
through:

- Joint investigation of the physical processesntier to reach a common understanding through sgegon
experimental programmes and on their interpretation
- Development of adequate models for the aboveiphlygrocesses to be implemented into ASTEC.

This will lead to the definition and proposal ojoent R&D programme (models, experiments) to sahis issue, eithef

by re-orientation of existing programmes or by lghing new ones

Description of work

Task 16.1.Review and selection of available experiments/rwofte interpretation and modelling activities.
Discussion of experimental activities and recomnaginds for the specification of following experintefprogrammes:
EPICUR, CAIMAN, SISYPHE, Chalmers tests, PARIS, THad9, Phébus-FP, Canadian iodine tests as avajlab
RECI experiments and possible successors, and tB8blon ruthenium behaviour in the containment.

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

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

Deliverables
Progress report on SOURCE TERM topic (D89) at 3éitims
Progress report on the CONTCHEM area covering éxpts, data interpretation, and modelling (D923&months

Milestonesand expected result

Third period conclusion meeting, assessment of vamk definition of future joint R&D at 39 months
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Education and Training (ET)

Work package number | 17 | Start date or starting event: | 25

Activity Type Other specific activities

Participant id 32 1 7 10 12 22 23 36 37 43 4
Person-months per participant: 15 ] 45

Person-months will be clarified later (around 1-%)nafter identification of teachers in the caratel
organisations (only, the topical coordinator (KTH)d IRSN as co-organisers of the second cours@sssare
identified).

Objectives
Develop Courses on Severe Accident Phenomenolod)yvedelling

Develop Courses on Severe Accident Management 8A@ P

Description of work

The Education and Training programme in SARNETosuking on raising the competence level of theestteland
researchers engaged in severe accident reseaostrards this purpose a course will be developechervarious area
of severe accident phenomenology. This would oheltopics such as the early and late phase of 9seVecore
degradation, fission product release, aerosol p@msvessel failure, DCH, hydrogen combustion awdonation,
MCCI, containment loading etc. The teaching wik be a survey but an in-depth treatment so thesthidents an
researchers will be able to (a) understand (b) [dpvine methodology in the topics further and (s @nalysis tool
(e.g. ASTEC) more effectively.

A course on Severe Accident phenomenology has lbeeght and has be proposed to ENEN for
European Masters in Nuclear Engineering programme.

A course on Severe Accident modelling will be prepaand taught around month 33.

A reflection on the preparation of a course on Sani PSA2 will be carried on, one of these two cesl
should be organised during the JPA3

a7

o

o

the

I'S

Deliverables
Course on Severe Accidents modelling will be atdddor delivery at 33 months (D78).
Course on PSA and or SAM will be available for dety at 42 months (D104).

Milestonesand expected result

Finalization of the programme of a first teachiegsion on SA modelling at 28 months
Finalization of the programme of a first teachiegson on PSA or SAM at 36 months
Completion of a first version SA modelling Course3& months

Completion of a first version of PSA or SAM Couetet2 months

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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BOOK on severe accident phenomenology (BOOK)

Work package number | 18 | Start date or starting event: | 25
Activity Type Other specific activities

Participant id 32 1 10 12 23 33 37 43 7
Person-months per participant: 1.5

Person-months will be clarified later (around 1f)nafter identification of writers in the candida
organisations (only, the topical coordinator: KTdtbnsidered in this table).

Objectives

To develop a text (source) book on Severe Acciedeinomenology.

Description of work

At present there is no textbook (and no sourcebookyevere accident phenomenology, which can bé bigehe
students and researchers to learn the subject Arestbook is quite essential in terms of provigliknowledge in 3
concise and focussed manner along with the refesgnghich could be used by a student or a resaatchgerform
independent and more detailed studies. The textlshokild deal with the whole progression of the e=aEcident
including the initial transient leading to a sevaceident caused by additional faults. This texky@oobably, would beg
quite voluminous due to the large body of mateaiad the large number of papers and studies in 8éd@idents. The
text should be reviewed by a set of peer revieWwke. intent should be to provide not only the metilogy but also ar
assessment of the research results. The textbamkdshe addressed to students and researchershéyerevel of
Masters in Nuclear Engineering. An abbreviated iversnay be addressed to the students, who enttbleifcuropean
Masters in Nuclear engineering Programme under El&spices.

Deliverables
Book first draft at month 30 (D69)
Book final draft at 42 months (D103)

Milestonesand expected result
The final draft of the book should be complete@0®7

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
SARNET-MANAG-D66-revl DPAM/DIR-2006-150-revl




74 /102

MOBIlity programme (MOB)

Work package number | 19 | Start date or starting event: | 13

Activity Type Other specific activities

Participant id 32 1 7 10 12 13 23 24 25 43
Person-months per participant: 0.75

Objectives

To develop the Mobility and Training Programme &wdents and researchers, to form teams of res¥areimd to
develop training for reactor operators in sevemdent domain.

Description of work

At present there is no organized programme in Eanopder which students and researchers could ghfferent
laboratories for education and training in the sewaccident area. One element to develop is ther&r internship
programme under which a student spends a summeanaher University (than his own) to learn abow gevere
accident work ongoing there.

The second element of this WP would be the devedopof the deputation programme in which a researfrbm one
laboratory will spend a year at another Europedbotatory where he / she would participate in am arfethe severé
accident research ongoing there. In this mobjliygramme, the long term goal is to build teamsctvhiiould engage
together in a certain activity of the NoE e.g. catbugging, code validation, simulant material expents, real
material experiments, etc.

1)

h

Deliverables

Update of the 2 development plans at 36 months D68

Milestonesand expected result

Placing of 2 — 3 students on summer internshipyear

Placing of 1-2 researchers for deputation at ddimsratories per year

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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MANAGement (MANAG)
Work package number | 20 | Start date or starting event: | 25
Activity Type Other specific activities
Participant id 1 7 21 23 32 36
Person-months per participant: 22 4 4 25| 25 4

Objectives

Coordinate the JPA technically and financially

This activity involves mainly the Coordinator ar 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 difficultisBJPA execution

Making synthesis for JPA update (12 months 8#®RNET beginning) for Governing Board approval
Elaborate budget for the second JPA (month I8doth 30)

Distribute community funds as decided in the @otigm agreement;

Organize meetings of Governing Board, Advisoryr@attee and Ad-hoc Scientific Review Committee.
Establish cost statement for the first year

Organize information diffusion (newsletter, preggs reports, ...)

Organize periodically a general conference (tcdugpled with ASTEC users club meeting), every Ifhths

Deliverables

International seminar ERMSAR 2007 at month 38: D98
At 30 months:

Mid term progress report (D74)

At 36 months:

Annual progress and management reports (D94, D93)

JPA update proposal (D95)

Milestonesand expected result
Second SARNET conference (2007)

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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55 Deliverable list

The JPA for the second 18 months is divided in Z8kwpackages, including 8 on integrating
activities, 16 on jointly executed research ad#egit3 on spreading excellence and 1 on management.

Deliverables list
Joint programme of activities 18 months (months 2542)

(In Italics deliverables produced during the fiZ&st months of the contract)

Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.2 particip- | indicative level (proj. month)
ant person
months
1 SARNET WEB site 1 23 2 O 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 18 32 1 R PU 9->13
5 Researcher mobility plan 18 32 1 R PU 9->13
6 Progress report on 2-4 1-23 20 R (6{0) 12
ASTEC Activities
7 ASTEC WEB site 2 1 3 O RE 12
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 R CR 12

2 Deliverable numbers in order of delivery dates:-Dn
3 Please indicate the nature of the deliverablegusne of the following codes:

R = Report

P = Prototype

D = Demonstrator

O = Other
* Please indicate the dissemination level usingasrike following codes:

PU = Public

PP = Restricted to other programme participants (idicig the Commission Services).

RE = Restricted to a group specified by the consorifincluding the Commission Services).

CO = Confidential, only for members of the consorti(including the Commission Services).

CR = Confidential, parts of the reports only for mardbof working on the same subject (including the
Commission Services)
®> Month in which the deliverables will be availabMonth 1 marking the start of the project, anddallivery
dates being relative to this start date.

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.? particip- | indicative level (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 R 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 CO 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 CO 12
27 JPA update 20 1 4 R CO 12
28 Budget Revision 20 1 1 R CcO 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-> 22
33 NEPTUNO Particip. 17 32 2 PU 15-> >22
34 Requirements for ASTEC2 1-23 12 R RE 18
V2 dev. plan
35 Specifications of ASTEC 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 Base 6 28 21 R Cco 18
Catalogue
40 Revision of EURSAFE | 7 23 30 R PU 18->21
Conclusions
41 PSA2 Course 17 32 12 PU 18->22
42 Book, skeleton 18 32 12 R RE 18
43 Synthesis of requests | 1 1 3 R PU 18
from ACT users
44 ERMSAR 2005 20 + 10 o] PU 20
all
45 Revision of Mobility plan 18 32 2 R PU 21
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.? particip- | indicative level (proj. month)
ant person proj.
months
46 Progress report on 2-4 1-23 20 R (6{0) 24
ASTEC Activities
47 ASTEC Adaptationto | 2 1 15 R RE 30->33
different NPP and
systems (Prog. Rep.)
48 ASTEC New Models 2 1-23 15 R RE 30->33
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 CO 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. Revisiopn 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 CcO 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 CcO 24
66 JPA update 20 1 6 R CO 24
67 First version of R&D 20+all | 1 6 R PU 24->30
programme
68 Update of Mobility Plan | 18 32 2 R RE 25->36
69 Book first draft 18 32 12 RE 30
70 Probabilistic software | 5 1 3 R RE 24
comparison for PSA2
71 Recommendations of |5 1 5 R RE 30
methods to take into
account some specific
physical phenomena in &
level 2 PSA.
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.2 particip- | indicative level (proj. month)
ant person proj.
months

72 Recommendations of |5 1 5 R RE 30
methods to take into
account uncertainties on
some specific physical
phenomena in a level 2
PSA

73 Status report on dynamic5 1 5 R RE 30
reliability methods
application to level 2
PSA

74 Mid term progress report 20 1 1 R PU 30

75 Review of existing 5.1 36 3 R RE 32
guidelines

76 Synthesis on ASTEC 3 1 100 R RE 33
V1.2 validation

77 Synthesis on ASTEC 4 1 100 R RE 33
V1.2 benchmarking

78 Modelling Course 17 32 12 (6] PU 36

79 Experimental Data Base 6 28 21 R Cco 36
Catalogue Revision 1

80 Progress report on 2-4 1-23 20 R (6{0) 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 Activitieg 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

92 Report on CONTCHEM| 16 36 32 R CR 36
Activities
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Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date’
no.2 particip- | indicative level (proj. month)
ant person proj.
months
93 Annual Management 20 1 6 R CO 36
report
94 Annual Progress report 20 1 6 R CcO 36
95 JPA update 20 1 6 R CO 36
96 Finalized version of 7 23 12 R PU 36
R&D programme
97 Results of the benchmarks.3 1,11, 23, 12 R RE 36
exercise for application 44
of dynamic reliability
methods
98 ERMSAR 2007 20+al 1 10 (6] PU 38
99 Definitions of "large 5.1 1 10 R RE 42
early releases " and of
"reactor safe states"
100 Recommendations of | 5.1 & 1 12 R RE 42
methods to take into 5.2
account physical
phenomena
101 Review of software for | 5.2 7 5 R RE 42
uncertainty and
sensitivity methods
102 Status report on SDTPD 5.3 11, 44 24 R RE 42
method development
103 Book final draft 18 32 12 R (6{0) 42
104 SAM & PSA Course 17 32 12 o] PU 34
TOTAL for deliverables to be produced during thé&3R 727
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6 Project resources and estimation of incurred elile costs

6.1

Net work Effort Form 1° — Indicative efforts for full duration of project

Project Number (acronym) - 509065 (SARNET)

Figures followed by a * concern the organisatiesppnsible for coordination of Topics in SARNET rfdg the duration of the project, these resporitigsl
may change, and this will modify the efforts praddoy concerned organisations).

Efforts for the full duration of the project (as_defined at the beginning of the projegt

Network Activity Tyf Joint Programme of Activities’ Management TOTAL per
Integrating Jointly executec Spreading of activities PARTICIPANT
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. AVN |8 | I | | 8 |
[ 6. BUTE | 48 | | | | 48 |
[ 7.CEA* | 78 | 48 | 8 [ 12 | 146 |
| 8. CESI | [ 12 | | | 12 |
® 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 2 (April B08- September 2007) November 2006
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| 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 | I | | 20

| 15. EDF | 24 | 36 | | | 60
| 16. ENEA | 48 | 24 | | | 72
[ 17. FORTUM [ 12 | 4 | | | 16

| 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
Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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[ 27.1VS | 36 | | | 36
| 28. JRC-ISPRA * [ 12 | | | 12
[ 29. JRC-ITU | | 24 | | 24
| 30. JRC-PETTEN | 54 | 24 | | 78
| 31.JsI | 24 | 12 | | 36
[ 32. KTH * | 65 | 24 | 12 | 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 |

| 39. SWEDPOWER [ 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
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| 45. UCL | | 12 | | | 12 |
| 46. UJID | 28 | | | | 28 |
| 47. UJV [ 30 | 24 | | | 54 |
| 48. UPM | | 24 | | | 24 |
| 49. VEIKI | 48 | 12 | | | 60 |
[ 50. VTT | 8 | 24 | | | 32 |
[ 51. VUIE [ 50 | | | | 50 |
| 52. BTech | | 24 | | | 24 |
| TOTAL per ACTIVITY Type | 1404 | 692 | 96 | 108 | |
| Overall TOTAL efforts | | | | | 2294 |

WARNING: This table has been established with tsguaption that during the duration of the contthete is no changing in organizations (*) respdesith coordinating
domains or managing databases or information system

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
SARNET-MANAG-D66-revl DPAM/DIR-2006-150-rev1



6.2

85/102

Efforts for the full duration of the project (as defined after 24 months of operation of the projg)

Net work Effort Form 1° — Indicative efforts for full duration of project

Project Number (acronym) - 509065 (SARNET)

Figures followed by a * concern the organisatiasponsible for coordination of Topics in SARNETrfdg the duration of the project, these resporisidsl
may change, and this will modify the efforts pradidoy concerned organisations).

Network Activity Tyg Joint Programme of Activities™ Management TOTAL per
Integrating Jointly executec Spreading of activities PARTICIPANT
Activities™ research Excellence
activities activities
| 1. IRSN * | 158 | 36 | 8 | 72 | 274 |
| 2. AEAT (WMT) | | 12 | | | 12 |
[ 3. AEKI [ 12 | 12 | | | 24 |
[ 4. ARCS [ 12 | | | | 12 |
[ 5. AVN |8 | I | | 8 |
[ 6. BUTE | 48 | | | | 48 |
[ 7.CEA* | 78 | 48 | 8 | 12 | 146 |
| 8. CESI(CESI RICERCA) | [ 12 | | | 12 |
| 9. Chalmers | | 6 | | | 6 |
| 10. CIEMAT | 24 | 12 | | | 36 |
° Indicate effort in person months
O other specific activities' according to Article25 of Annex Il to the contract
" except management of the consortium activities
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[ 11. CSN | 12 | | | | 12

| 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

| 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

[ 27.1VS | 36 | | | | 36

| 28. JRC-ISPRA * | 12 | | | | 12
Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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[ 29. JRC-ITU | | 24 | | | 24
| 30. JRC-PETTEN | 54 | 24 | | | 78
| 31.JSI | 24 | 12 | | | 36
| 32. KTH * | 65 | 24 | 12 | 8 | 109
| 33. LEI | 54 | 12 | 8 | | 74
[34.NNC [8 | I I | 8
[ 35. NRG [ 12 | 8 | | | 20
[ 36. PSI | 6 | 24 | 4 | | 34
[ 37. RUB | | 24 | 8 | | 32
[ 38. I | I | |
[ 39. SWEDPOWER [ 12 | | | | 12
[ 40.TA | | 6 | | | 6
| 41. THERMODATA [ 3 | 12 | | | 15
| 42. TE | 16 | | | | 16
| 43. TUS | 54 | 24 | 8 | | 86
| 44. ULB | 12 | | | | 12
| 45. UCL | | 6 | | | 6
| 46. UJD | 28 | | | | 28
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| 47. UJV [ 30 | 24 | | | 54 |
| 48. UPM | | 24 | | | 24 |
| 49. VEIKI | 48 | 12 | | | 60 |
| 50. VTT | 4 | 12 | | | 16 |
| 51. VUJE | 50 | | | | 50 |
| 52. BTech | | 24 | | | 24 |
[ 53. AECL (years3and4) |4 | 6 | | | 10 |
[ 54. BNRA (years3and 4) |8 | | | | 8 |
[ 55.NCU (years 3and 4) | | 6 | | | 6 |
| TOTAL per ACTIVITY Type | 1400 | 674 | 96 | 108 | |
| Overall TOTAL efforts | | | | | 2278 |

Globally, after two years of operation of the pobjeéaking into account three new partners forldisé two years on one hand, and a lesser involveaidour
partners on the other hand the total effort forege®v on the project comes to 2278 person monthbetcompared to an initial estimate of 2294 person
months. So, it is practically similar (we are deglivith estimated figures, showing a differenc® .GPo).
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6.3  Efforts for the third JPA 18 month period (month 25 - month 42)

Network Effort Form 2 - 18 months period, month 2542

Project Number (acronym) - 509065 (SARNET)
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Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 TOTAL
IRSN AEA-T AEKI ARCS AVN BUTE ACTIVITIES
Joint Programme of
Activities
Integrating activitie
ACT
USTIA 13.5 1 1 15.5
PHYMA 9 3.5 12.5
RAB 9 6 15
PSA2 5.5 2.5 8
IED 4.5 4.5 9
SARP 3 3
IA 0.5 0.5
Jointly executed research activi
CORIUM 11.7 1.5 13.2
CONTAINMENT 12 12
SOURCE TERM 10.5 3.75 7.5 21.75
Spreading of Excellence activit
ET** 4.5 4.5
BOOK** 0
MOB 0
TOTAL JPA 79.2 3.75 12 6 2.5 7 114.95
Management Activities
MANAG 22 22
TOTAL Management 22 22
TOTAL per PARTICIPANT 101.2 3.75 12 6 2.5 7
Overall TOTAL EFFORTS 136.95

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) — 509065 (SARNET)
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Participant 7 Participant 8 Participant 9 Participant 10 Participant 11 Participant 12 TOTAL
CEA CESI Chalmers CIEMAT CSN DEMOKRITOS ACTIVITIES
Joint Programme of
Activities
Integrating activitie
ACT
USTIA 12 1 28.5
PHYMA 4 8 24.5
RAB 0 15
PSA2 3 22 33
IED 4.5 4.5 18
SARP 3 6
IA 0.5 1
Jointly executed research activi
CORIUM 7.8 21
CONTAINMENT 10.5 22.5
SOURCE TERM 7.5 4.5 3 12 3.75 52.5
Spreading of Excellence activit
ET* 4.5
BOOK**
MOB
TOTAL JPA 52.8 4.5 3 25.5 22 3.75 226.5
Management Activities
MANAG 4 26
TOTAL Management 4 26
TOTAL per PARTICIPANT 56.8 4.5 3 25.5 22 3.75
Overall TOTAL EFFORTS 252.5

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 13 Participant 14 Participant 15 Participant 16 Participant 17 Participant 18 TOTAL
UPI (Pisa Univers)) EA EDF ENEA FORTUM FRA ANP SAS ACTIVITIES
Joint Programme of
Activities
Integrating activitie
ACT
USTIA 1 1 1 1 32.5
PHYMA 3.6 9 37.1
RAB 4.4 2.7 8 2.7 32.8
PSA2 2.5 35.5
IED 4.5 22.5
SARP 3 9
1A 1
Jointly executed research activi
CORIUM 4.5 4.5 30
CONTAINMENT 4.5 2.25 29.25
SOURCE TERM 4.5 4.5 1.5 63
Spreading of Excellence activit
ET* 4.5
BOOK**
MOB
TOTAL JPA 135 20.45 27 6 3.7 297.15
Management Activities
MANAG 26
TOTAL Management 26
TOTAL per PARTICIPANT 13.5 20.45 27 6 3.7
Overall TOTAL EFFORTS 323.15

** g provision of 18 m-m for each one of these gits has been reserved the contributing partndrbevdefined later
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Network Effort Form 2- 18 months period, month25-42

Project Number (acronym) - 509065 (SARNET)
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Participant 19 Participant 20 Participant 21 Participant 22 Participant 23 Participant 24 TOTAL
FRA ANP-Gmbh FZJ FZK FZR GRS IUSTT-IKE ACTIVITIES
Joint Programme of
Activities
Integrating activitie
ACT 5 5
USTIA 1 9 18 60.5
PHYMA 8 4.5 8 57.6
RAB 8.1 3 43.9
PSA2 3 3.5 42
IED 3.5 4.5 30.5
SARP 3 4.5 16.5
1A 0.5 0.5 2
Jointly executed research activi
CORIUM 4.5 12.3 4.5 5.7 5.25 62.25
CONTAINMENT 1.5 7.5 104 2.25 3 53.9
SOURCE TERM 0.3 0.75 3.45 67.5
Spreading of Excellence activit
ET* 4.5
BOOK**
MOB
TOTAL JPA 9.3 7.5 39.45 4.5 51 37.25 446.15
Management Activities
MANAG 4 2.5 32.5
TOTAL Management 4 2.5 32.5
TOTAL per PARTICIPANT 9.3 7.5 43.45 4.5 53.5 37.25
Overall TOTAL EFFORTS 478.65

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevdefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 25 Participant 26 Participant 27 Participant 28 Participant 29 Participant 30 TOTAL
INR INRNE IVS JRC ISPRA JRCITU JRC PETTEN ACTIVITIES
Joint Programme of
Activities
Integrating activitie
ACT 5
USTIA 6 1 1 1 69.5
PHYMA 0 3 6.5 17 84.1
RAB 6 14 10.5 74.4
PSA2 2.5 3 47.5
IED 4.5 35
SARP 16.5
1A 2
Jointly executed research activi
CORIUM 2.4 13.5 4.5 4.5 87.15
CONTAINMENT 4.5 58.4
SOURCE TERM 4.5 4.5 15 78
Spreading of Excellence activit
ET* 4.5
BOOK**
MOB 0
TOTAL JPA 21.4 31.5 22.5 4.5 9 37 562.05
Management Activities
MANAG 32.5
TOTAL Management 32.5
TOTAL per PARTICIPANT 21.4 31.5 22.5 4.5 9 27
Overall TOTAL EFFORTS 594.55

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later

Joint Programme of Activities, Update 2 (April B08- September 2007)

SARNET-MANAG-D66-revl

November 2006
DPAM/DIR-2006-150-revl




Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 31 Participant 32 Participant 33 Participant 34 Participant 35 Participant 36 TOTAL
JSI KTH LEI NNC NRG PSI ACTIVITIES
Joint Programme of
Activities
Integrating activitit
ACT 5
USTIA 1 12 9 1 1 93.5
PHYMA 5 1 0.6 90.7
RAB 6 8 2.7 0.5 91.6
PSA2 2.5 2.5 2.5 55
IED 4.5 39.5
SARP 3 19.5
1A 0.5 0.5 3
Jointly executed research activi
CORIUM 7.35 4.5 99
CONTAINMENT 12 1.65 1.5 15 75
SOURCE TERM 7.5 85.5
Spreading of Excellence activit
ET* 15 6
BOOK** 15 15
MOB 0.75 0.75
TOTAL JPA 18 38.75 22 25 5.2 17.1 665.55
Management Activities
MANAG 2.5 4 39
TOTAL Management 2.5 4 39
TOTAL per PARTICIPANT 18 41.25 22 2.5 5.2 21.1
Overall TOTAL EFFORTS 704.55

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevdefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 37 Participant 38 Participant 39 Participant 40 Participant 41 Participant 42 TOTAL
RUB SWEDPOWER | TECHNICATOME | THERMODATA TRACTEBEL ACTIVITIES
Joint Programme of
Activities
Integrating activitit
ACT 5
USTIA 1 1 95.5
PHYMA 2 92.7
RAB 3 94.6
PSA2 2.5 57.5
IED 39.5
SARP 19.5
1A 3
Jointly executed research activi
CORIUM 4.5 0 3 106.5
CONTAINMENT 0 0 75
SOURCE TERM 85.5
Spreading of Excellence activit
ET* 6
BOOK** 15
MOB 0.75
TOTAL JPA 7.5 2.5 3 4 682.55
Management Activities
MANAG 39
TOTAL Management 39
TOTAL per PARTICIPANT 7.5 2.5 3 4
Overall TOTAL EFFORTS 721.55

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 43 Participant 44 Participant 55 Participant 46 Participant 47 Participant 48 TOTAL
TUS ULB NCU uJD uJv UPM ACTIVITIES
Joint Programme of
Activities
Integrating activitit
ACT 5
USTIA 1 1 1.5 99
PHYMA 5.4 3 101.1
RAB 9 11 114.6
PSA2 2.5 4 2.5 66.5
IED 39.5
SARP 3 22.5
IA* 3
Jointly executed research activi
CORIUM 6.75 4.5 117.55
CONTAINMENT 5.4 3 3 86.4
SOURCE TERM 4.5 4.5 1.5 96
Spreading of Excellence activit
ET* 6
BOOK** 15
MOB 0.75
TOTAL JPA 30.8 4 4.5 12 18.25 7.5 759.6
Management Activities
MANAG 39
TOTAL Management 39
TOTAL per PARTICIPANT 30.8 4 4.5 12 18.25 7.5
Overall TOTAL EFFORTS 798.6

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later
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Network Effort Form 2 - 18 months period, month 2542
Project Number (acronym) - 509065 (SARNET)
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Participant 49 Participant 50 Participant 51 Participant 52 Participant 53 Participant 54 TOTAL
VEIKI VTT VUJE BTech AECL BNRA ACTIVITIES
Joint Programme of
Activities
Integrating activitit
ACT 5
USTIA 1 1 1 1 103
PHYMA 1 102.1
RAB 13 17 2 4 150.6
PSA2 2.5 69
IED 4.5 44
SARP 2 24.5
1A 3
Jointly executed research activi
CORIUM 2.25 15 121.5
CONTAINMENT 3 2.25 91.65
SOURCE TERM 4.5 3 103.5
Spreading of Excellence activit
ET* 6
BOOK** 15
MOB 0.75
TOTAL JPA 19.5 15.5 18 0 7.5 6 826.1
Management Activities
MANAG 39
TOTAL Management 39
TOTAL per PARTICIPANT 19.5 15.5 18 0 7.5 6
Overall TOTAL EFFORTS 865.1

** a provision of 18 m-m for each one of these Rits has been reserved the contributing partndrdevidefined later
WARNING: PARTICIPANT 55 (NCU) HAS BEEN INSERTED BET WEEN PARTICIPANT 44 AND 46
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6.4  Estimated breakdown of the requested EC Contributio per reporting period
This part is a copy of the A3.1 form of the contrqaeparation form. No change has been made since

the initial version. So the requested funds forribgt period (month 25 to month 36) still amount to
1,570,000 €. Probably, minor adjustments will heovbe done for the fourth SARNET year.

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
Sstimated 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

The following two tables describe the resourcesleddo carry out the Joint Programme of Activities,
respectively for the second 18 months period anthitotal duration of the contract (48 months).

For the JPA3 (18 months)

3 kinds of expenses are considered:

- manpower, it has been evaluated starting frone#tienation given in 8 10.2, with a lump
value of the man-year cost (130000 €/year)

- travels for mission, with an average cost of 7p@€mission
- other expenses related to:

0 support of ASTEC users, one part of this activitl} kequired a subcontract of 1m-
yly (130000¢€)

0 a sub contract for maintenance and specific devedop for the ACT, including the
improvement of ASTEC web site (provision of 40000€)

0 the organisation of one SARNET conference ERMSAROQO£)

Joint Programme of Activities, Update 2 (April B08- September 2007) November 2006
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o0 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 (/JPAL) in the investigatemains, and in the number of organisations
participating to each one;

1 m-yly for the coordinator;

2 m-yly for support, training of users and modagblementation in ASTEC (1 of the 2 m-y is
provided via a sub contract);

1.5 m-yly for the coordination of scientific asgcellence spreading activities;
0.25 m-yly for the management (and user-trainaighe experimental data base;
0.25 m-yly for the management of the informasgatem (ACT);

0.66 m-yly/participant to ASTEC activities;

0.25 m-yly/participant to each one of the follogiactivities: Corium, Containment, Source
Term,

0.15 m-yly/participant for Research priorities
0.15 m-yly/participant to level2 PSA activities;
0.15 m-yly/participant to excellence disseminatativities

We kept the same assumption as above for ACT dessiib-contract.

We assumed the holding of 2 SARNET conferences.

The total expenses will be around 24M£.
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JPA COST FOR THE THIRD 18 MONTHS PERIOD (JPA3)
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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 4.5 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 1,5 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 marnrmonth ( €) 10833

Lump cost of one participation /meeting € 750

|SARNET JPA COST (€) [ 1072105167
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JPA FULL COST FOR THE CONTRACT DURATION (4 years)

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
ASTEC 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 55 2750000 3002000
ol
Education & training 12 1 1 36000 1,45 725000 761000
Mobility programme 10 1 0,5 62500 60000 122500
I

Management team 7 1 2 42000 2,5 1250000 1292000
Governing board meetings 49 0,66 1 97020 97020
Advisory committees meetings 10 1 15 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 (€) 24352520
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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 candidate will enter the consortium ler éxecution 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 will stop his participation$&ARNET activities.

A.2 Sub-contracting

The activity consisting in supporting ASTEC user e sub-contracted. The reason is that experts i
ASTEC will be mostly involved in tasks aiming atgmving and assessing the code.

The company that which is contractually in char§esupporting ASTEC users (maintenance and Web
site) will carry the corresponding activity. Aftarcall for tenders in 2001, the contract has bediated

in December 2001 and will last up to December 20@4rder to support the SARNET ASTEC users, an
amendment of this sub-contract has already beeidatkto extend the duration of 1 year, thus coggrin
the whole year 2005.

Thus, the contract was finished in December 20QBing the year 2005, a new call for tenders has bee
set up for the following years, with the milestafesub-contractor selection end of 2005.
IRSN is responsible for the subcontracting, the amhof the sub-contract is around 130 k€/year.

The development and maintenance of ACT and of th#ip SARNET Web site require a subcontract.
GRS is responsible for the subcontracting, the anotéithe sub-contract for the whole duration d# th
project is around 120k€, subject to some extendimigcrease its user-friendliness.

The training for using STRESA tools (necessary data implementation) may punctually require the
support of external organisations. JRC-ISPRA omé® organisation will be responsible for these
subcontracts.

A.3 Third parties

The participation of AEA-T to SARNET will be co-fded by BRITISH ENERGY, and by BNFL (in-
kind contribution in Joint Executed Research Atieg).

The participation of VTT to SARNET will be co-fundidoy the State Nuclear Waste Management Fund
(VYR), the Nordic Nuclear Research Programme (NK8&Y Finnish Nuclear Safety and Radiation
Authority (STUK).

The participation of GRS to SARNET will be finanéyasupported by the German Federal Ministry of
Economy and Labour.
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