"NUCLEAR FISSION "
{ Safety of Existing Nuclear
net_ Installations

Contract FI6O-CT-2004-509065

SARNET

Contract Number: EC-SARNET/FI6O-CT-2004-509065

(Network of Excellence)

SARNET-MANAG-D27-Rev.1
IRSN/DPAM/DIR-2005-218

JOINT PROGRAMME OF ACTIVITIES, UPDATE 1 (Rev 1)
Draft planning for the Month 13 — Month 30 Period
(JPA2)

April 2004-March 2005

J.C. Micaelli, B. Adroguer, J.P. Van Dorsselaere (IRSRNAM)

B. Chaumont (IRSN-DSR-SAGR)

T. Haste (PSI)
J.M. Bonnet (CEA-DEN)

L. Meyer (FZK)

K. Trambauer, D. Beraha (GRS)

A. Annunziato (JRC-ISPRA)
R. Sehgal (KTH)

Project co-funded by the European Commission under 1 Euratom Research and Training Programme on
Nuclear Energy within the Sixth Framework Programme (2002-2006)

Dissemination Level

PU Public X

RE Restricted to a group specified by the partners®SARNET project

(e{0) Confidential, only for partners of the SARNET prdjec




Distribution of the report

Available on ACT (SARNET internal Web site)

Electronic distribution to:

Governing Board members and/or technical correspondest

N° Short Name Name of the representative| e-address
1 IRSN Yves Souchet e-maijves.souchet@irsn.fr
2 AEA-T Shirley Dickinson e-mailshirley.Dickinson@aeat.co.uk
3 AEKI Zoltan Hozer e-mailhozer@sunserv.kfki.hu
4 ARC-S Gert Sdouz e-mailgert.sdouz@arcs.ac.at
5 AVN Michel Haesendonk e-mainhv@avn.be
6 BUTE Attila Aszodi e-mail aszodi@reak.bme.hu
7 CEA Jean-Claude Bouchter e-mail:jean-claude.bouchter@cea.fr
Hervé Chalaye e-mail :herve.chalaye@cea.fr
8 CESI Flavio Parozzi e-maiparozzi@cesi.it
9 CHALMERS Lembit Sihver e-mail sihver@chem.chalmers.se
10 CIEMAT Luis Enrique e-mailluisen.herranz@ciemat.es
11 CSN Dr JM Izquierdo e-mailimir@csn.es
12 DEMOKRITOS Christos Housiadas e-madhristos@ipta.demokritos.gr
13 DIMNP Francesco Oriolo e-mailf.oriolo@ing.unipi.it
14 EA Maria Teresa Dominguez | e-mail :mdb@empre.es
Perezagua Roque e-mail :plr@empre.es
15 EDF Jean-Pierre Hutin e-mail :jean-pierre.hutin@edf.fr
Gérard Labadie e-mail: gerard.labadie @edf.fr
16 ENEA Massimo Pezzilli e-maipezzilli@casaccia.enea.it
17 FORTUM Tomi Routamo e-maitomi.routamo@fortum.com
18 FRA ANP SAS Garo Azarian e-mailaro.azarian@framatome-anp.com
19 FRA ANP GmbH Juergen Eyink e-mail: Juergen.Eyink@framatome-anp.com
Hans Michael Kursawe e-mail : hans-michael.kursawe @framatome-anp.co
20 FzJ Ernst Reineke e-maié.-a.reinecke@fz-juelich.de
21 FzK Joachim Knebel e-mail:joachim.knebel@psf.fzk.de
Werner Scholtyssek e-mail :werner.scholtyssek@psf.fzk.de
22 FzR Eberhard Altstadt e-mait.altstadt@fz-rossendorf.de
23 GRS Victor Teschendorff e-mailtes@grs.de
24 IKE Manfred Birger e-maibuerger@ike.uni-stuttgart.de
25 INR Constantin Gheorghiu e-mail:dirsticn@cyber.ro
llie Turcu e-mail :turcugx@xnet.ro
26 INRNE Pavlin Grudev e-maipavlinpg@inrne.bas.bg
27 IVS Peter Matejovic e-mailystt@nextra.sk
30 JRCs Klaus Miiller e-mail :Klaus.Mueller@ijrc.nl
David Bottomley e-mail :bottomley@itu.fzk.de
Alessandro Annunziato e-mail :alessandro.annunziato@ijrc.it
31 JSlI Borut Mavko e-mail:borut. mavko@ijs.si
Matjaz Leskovar e-mail :matjaz.leskovar@ijs.si
32 KTH Raj Sehgal e-maikajsa@egi.kth.se
33 LEI Eugenijus Uspuras e-mail: eugeniju@mail.lei.lt
Algirdas Kaliatka e-mail :algis@isag.lei.lt
34 NNC Ming Ang e-mail :Ming.Ang@nnc.co.uk
35 NRG V.A. Wichers e-mail:wichers@nrg-nl.com
Pieter Wakker e-mail :wakker@nrg-nl.com
36 PSI Salih Guntay e-maikalih.guentay@psi.ch
37 RUB Marco Koch e-mailkoch@lee.rub.de
39 SWP Veine Gustavsson e-maileine.gustavsson@swedpower.com
40 TA Frangois Arnould e-maiftrancois.arnould@technicatome.com
41 THERMODATA Bertrand Cheynet e-mathermodata@grenet.fr

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005)

SARNET-MANAG-D27-Rev 1

September 2005 2/ 93
TNRSN-DPAM/DIR-2005-218




42 TE Michéle Auglaire e-mail michele.auglaire@tractebel.com
43 TUS Ivan lvanov e-mailivec@tu-sofia.bg
44 ULB Pierre-Etienne Labeau e-majpelabeau@ulb.ac.be
45 UCL Claude Ronneau e-maitonneau@chim.ucl.ac.be
46 uJD Jan Husarcek e-majbn.husarcek@ujd.gov.sk
47 uJv Jan Jakab e-mail: jak@ujv.cz
Jiri Dienstbier e-mail : die@uijv.cz
48 UPM Eduardo Gallego e-maikduardo.gallego@ctn.din.upm.es
49 VEIKI Zsolt Techy e-mail techy@aed.veiki.hu
50 VTT Eija-Karita Puska e-mail: eija-karita.puska@vtt.fi
llona Lindholm e-mail :ilona.lindholm@vtt.fi
51 VUJE Juraj Jancovic e-mailjancovic@vuje.sk
52 BTech Gerard Poss e-mail :poss@becker-technologies.com
Karsten Fischer e-mail :fischer@becker-technologies.com
EC Michel Hugon e-mail Michel.Hugon@cec.eu.int

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005)
SARNET-MANAG-D27-Rev 1

September 2005 3/ 93
TNRSN-DPAM/DIR-2005-218




Table of Contents

T (AN 1 L0 11U L@ 1 [ ] 6
2 61O 1\ I = X O 1O ] 0 T 1 [N 7
3. THE SARNET ACTIVITIES . ... oottt e e e et e e e e e e s et esaesaa e e eeaaanes 10
3.1. ASSOCIATED PROGRAMMES ... .ottt e et e e e e e e e aeeaneeens 11
3.1.1. F NS I = O 11
3.1.2. RESEARCH PROGRAMMES ...ttt e e et e e e 11
RESOIULION Of COMUM ISSUBS.....uuiiiiiti s iceemmmtet e e sttt eeeee e ettt e e e saae e e seeaasessetasessetneeseanns 12
Resolution of CONTAINMENT ISSUBS ......cceveiiiii e e e e e e e e eeaaaas 14
ReSOIULION Of SOUICE tEIM ISSUEBS ... ..cvviiceceemme et ee et e e ettt e e et e e st e e ee s e e s seaaneeseeaneees 14
3.1.3. LEVEL 2 P S A oottt ee e et e e ettt e ettt e e e ta e e e eea e eeseeara e eerrraaares 15
3.2.  JOINT PROGRAMME OF ACTIVITIES (JPA) ...iiiiiieiees ettt e e eesennene e e e e 16
3.2.1. INTEGRATING ACTIVITIES (JPA/IA) oottt s 16
Advanced COMMUNICATION TOO! ....c.u.iieeiie ettt e et e e e e e e e ee e e e eeeans 17
INtegral COOE ASTEC ....ooce it e e e e e e e e e e aesnntranaeeaaeeeeaanns 19
[V 2 oY N 21
Implementation of scientific databases ......cccccceuvvriiiiiiiiiiiii e 24
Research priority aSSESSMENL..........cooiiiie et 25
INtegration MONITOMING........ccoiiiiiieeee e e e e e e e e e e e e e e e e e e e e e e 26
3.2.2. PROGRAMME FOR JOINTLY EXECUTED RESEARCH ACTIVITIES
(JPA/IRA) 26
RESOIULION Of COMUM ISSUBS ...ovvniiiiiti s ieeemmmee e e e e et e ettt e e e eeae e e e eeaeeesstasereetaeeseanns 27
Resolution of CONTAINMENT ISSUES ......cceveieiie et e e e e e e e e e e e reaaaas 29
ReSOIUtION Of SOUICE TEIMN ISSUEBS .......eeeceemmeeie et e e e e et e et e e et e st s e s s e st e e st e anaass 29
3.2.3. ACTIVITIES DESIGNED TO SPREAD EXCELLENCE............ covviiiiiiiiieeeeein, 29
3.2.4. MANAGEMENT ACTIVITIES ...ttt e et e et e e a e 31
3.3. PLAN FOR USING AND DISSEMINATING KNOWLEDGE.......... coooviiiiiiiieieiiiieeeeeen, 32
I S I S O 1\ | 32
3.4.1. MAJOR MILESTONES OVER FULL PROJECT DURATION......... covvveeieeeeenenn. 32
4. QUALITY OF INTEGRATION AND PERFORMANCE INDICATORS .... ..ccciiiiiieeee, 34
5. DETAILED JOINT PROGRAMME OF ACTIVITIES N°2 (JPA2) — MONTH 13 TO
70 N I 1S L 35
5.1. INTRODUCTION — GENERAL DESCRIPTION, MILESTONES AND M EASURABLE
(@ SN ] O I VA = TR 35
5.2. WORK PACKAGE LIST/OVERVIEW ..ottt e e et st en e e 35
5.3. GRAPHICAL PRESENTATION OF WORK PACKAGES ..ot e 39
Joint Programme of Activities, Update 1 (Rev 1)p(R004—March 2005) September 2005 4/ 93

SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



5.4. DETAILED DESCRIPTION, PLANNING AND TIME TABLE ....... ., 40
5.5, DELIVERABLE LIST ....ciiiiiiiiiiiii ot 73
6. PROJECT RESOURCES AND ESTIMATION OF INCURRED ELIGIB LE COSTS....... 77

6.1. EFFORTS FOR THE FULL DURATION OF THE PROJECT (AS DEFINED AT THE
BEGINNING OF THE PROUJECT) . .uiiiiittitie ittt ettt ettt e nmne e e ea e 77

6.2. EFFORTS FOR THE SECOND JPA 18 MONTH PERIOD (MONTH 13-MONTH 30) 81

6.3. PROJECT MANAGEMENT LEVEL, DESCRIPTION OF RESOURCES A ND GRANT
90

Appendix A Consortium description

A.1: Update of Consortium members and of Scierliits
A.2 : Sub-contracting
A.3: Third parties

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005) September 2005 5/ 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



1. Introduction

This document describes the work to be performedinly the second 18-month period of
the SARNET contract with the EC, from April 2005 ®eptember 2006.

The Chapter 2 reminds the list of participants.

The Chapter 3 is a “refreshed” description of thé®A as defined in the EC-SARNET
contract.

The Chapter 4 reminds the performance indicatorsti® monitored during the project.

The Chapters 5, and 6 describe the work to be padd during the JPA2 (April 2005-
September 2006), the required efforts and the meclieligible costs.
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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 Economicsg
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 hogskola = CHALMERS Sweden Month 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"

CR 13 Universita' di Pisa UPI Italy Month 1 Month 48

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

CR 15 Electricité de France EDF France Month1 Mealg

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

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

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

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

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

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

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

CR 24 University of Stuttgart IUSTT-IKE Germany Morith | 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 JRCITU 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 1 tMdB

CR 32 Kungl Tekniska Hogskolan KTH Sweden Month|1 nkMho48

CR 33 Lithuanian Energy Institute LEI Lithuania Mbrit | 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

CR 36 Paul Scherrer Institut PSI Switzerlad  Mdhtt] Month 48

CR 37 Ruhr-Universitdt Bochum RUB Germany Month|1  khotB

38
CR 39 Swedpower AB SWP Sweden Month|{1  Month 4
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[¢]

¢

(o]

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

CR 40 Technicatome TA France Monthfl  Month 4

CR 41 Thermodata THERMODATA| France Monthfl  Month 4

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 48
Louvain

CR 46 Urad Jadroveho Dozoru SR UuJb Slovakia Month 1 onti 48

CR 47 Ustav Jaderneho Vyzkumu 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 Month Wonth 48

*CO = Coordinator
CR = Contractor

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

WARNING:
- Participants 28, 29 and 30 are a unique contractor legatity: EEC-JRC
- There is no contractor N°38.
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3. The SARNET activities

The SARNET activities consist of:
- the R&D activities carried out by SARNET membershe frame of national or international programmes,
contributing to the resolution of remaining issudsntified in the EURSAFE project (or in its updates)
- and of a complementary programme jointly carnat| called Joint Programme of Activities (JPA) and
aiming at:
0 progressively integrating the above national/intéomal research programmes,
0 initiating and launching new programmes jointly @rout 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 folldwi@ terms of
research and work distribution between SARNET membBémy build the necessary links between national
programmes, facilitate the necessary transfers ofrirdtion (inside and outside the network), and ogttie
work partition in order to make the most of avaiéabbmpetences and means.

The JPA can be broken down in 4 main activities (@eletNOE list of Activities, §9.2):
- Integrating Activities (IA) to strengthen links leten organisations;

- Joint Research Activities (JRA) to pilot the reshaactivities addressing remaining outstanding
issues, to elaborate synthesis, and programme proposals;

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

The ASTEC code is the main integrating componenti@nde of the gathering places of the knowledge. It
contributes to the diffusion of this knowledge effigily. Activities linked to ASTEC will thus appear as
“Integrating Activities, whereas some of them contribute also to the rahj€mreading Excellence Activities
Concerningd'Joint Research Activities’most of them have links with ASTEC, as it is one efrthltimate goals
to provide physical models to be integrated in ASTE@thermore, the exchange of information on thiited
models developed by the various experts throughpretation of experiments will lead at medium andylon
term to generic common models used in the differetdiltd codes (example of ICARE/CATHARE and
ATHLET-CD). Besides, adequate models are derived fr@asettietailed models and will be included in the
common reference ASTEC code.

The R&D needs are periodically updated and the dbgscof future experiments are defined taking into
account the outcome of the collaborative work sk studies. A consensus could be reached on clobsoene
issues and would allow redistributing competence aapower on open ones in concert with other
international projects (e.g. ISTC, OECD projects...).

Most of the JPA elements are interlinked: for instaegperimental database activity and ASTEC physical
assessment; or model recommendation formulated in thedB#nodel implementation in ASTEC. This
contributes to tighten the links between the diffeparticipants to these activities (horizontal insn).

The R&D activities surrounding the JPA and connected to it are mainly:

- the GRS-IRSN programme aiming at developing thegiral code ASTEC and making it open and available
for all SARNET partners,

- the diverse national research activities (experini@mnégrammes, related interpretation and modelling
activities) that aim at resolving open issues id@&ttifis important and of common interest in EURSAFE
conclusions (and their updating),

- the development of Level 2 PSA methodologiesyéselts of which will provide inputs for the defiit of
research priorities elaborated by SARNET partners.

These key programmes are called associated prograinresrest of the document.

The JPA clearly constitutes the active link connecéithghese associated programmes and making, in a
sustainable way, the whole system more and moreesftic

Beyond programmes carried out by SARNET contractansie external programmes are taken into account:
- ISTC,
- OECD projects,
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- and more generally, programmes of interest caoigdy non-SARNET members or non-European
organizations (i.e. specific VVER joint research pezgmes, ...).

It is a priority task of the Consortium to define theywo associate or integrate these programmes and the
involved teams, when there are in a position to dempnt in a sustainable way the competence and esgefti
SARNET in domains of importance. During the first SARNyear the interactions between SARNET and the
CEG-SAM (Contact Expert Group on Severe Accidenhdggement) of ISTC have been defined in order to
integrate in SARNET activities results of ISTC paifedevoted to Severe Accident.

3.1.Associated programmes

As said previously, the main elements of these assogadgdammes are:
- ASTEC development by GRS and IRSN,

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

- Current Level 2 PSA methodology developments.

They are described below in order to give the bondanditions of the JPA, main component of the presen
contract.

3.1.1. ASTEC

This code, which is jointly developed by IRSN and$;”escribes the complete behaviour of a NPP under
severe accident conditions. It is extensively used ISNIFor Level 2 PSA regarding 900 MWe Pressurized
Reactors. It will behave as the main integratorraiwledge in SARNET and contribute to diffuse it tio a
members.

For the second 18-months period of SARNET (April 2aDSeptember 2006), one ASTEC V1 release is
foreseen: ASTEC V1.2 consolidated version for whitdwrge and detailed campaign of assessment is organized.

Then, the future versions V2 will be developed, tgkitto account inputs provided by different tasks Afatk-
Packages of the JPA. The other main characteristitgedf2 versions will be:

» The merging of ASTEC with ICARE (IRSN) for core dadation and with other specialized codes.
This merging, performed by IRSN, will make more eéfit and less time-consuming the development
and the maintenance of the different computer tools;

e The capability to adequately treat other reactcas PWR and VVER.

3.1.2. Research programmes

Such activities concern experimental programmesypnétation work and/or modelling activities. EURSAF
highlighted some remaining important safety issues;iwtan be broken down into:

- corium issues

- containment issues

- source term issues.
Current and future activities to be carried out bytpers with the objective to solve the above-mentassues
have been selected for SARNET. More precisely, tloegist of:

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

- interpreting already performed experiments withdele or codes;

- performing scenario sensitivity studies in reactarditions with models or codes in order to target
actual conditions in the experiments or to investigiaeinfluence of various models or model
options;

- modelling activities.
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Resolution of Corium issues
In vessel phenomena

The issues identified in"SFWP EURSAFE project concerning in-vessel phenomesa a
- Water injection (hydrogen generation, core coilitghex-vessel corium coolability);

- Late-phase in-vessel degradation and loss of Reassite 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 degradgtioluding B,C effects from control rods and
oxidation by air or steam/air mixtures),

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

Additional items have been added in the continuatfb@OLOSS European project according to their
importance for fuel behaviour and fission productask: the BC effects and the oxidation by air or steam/air
mixtures

For each one, experimental and interpretation iietivhave been initiated in the frame of nationalgpammes.
These programmes may be classified into six topics:

- T1: Hydrogen generation during core reflooding;

- T2: Core and debris coolability during refloodimgg;luding ex-vessel debris bed coolability;

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

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

The concerned experimental programmes underwgygoned) by the SARNET organisations and to be
considered as associated to the network are giver iralte below:

NAME Topic Leading organisation

Vessel external cooling facility T3 CEA

DEBRIS T2 IUSTT-IKE

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

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

Among all needs of R&D identified in EURSAFE, onlydun-vessel phenomena are not currently covered by
experimental proposals: “Effect of Lower-head pettigtna in case of external cooling” (very dependent o
NPP design) and “Steam generator plenum and tubeeaillhey refer to thermal hydraulics studies and &l
examined later on. A proposal to tackle these probkrali be elaborated in the frame of the JPA.

Ex-vessel phenomena

Likewise, the issues identified in thd BWP EURSAFE and EUROCORE projects concerning ssele
phenomena are:

- T7: MCCI: molten pool configuration and concratgation;
- T8: Ex-vessel corium coolability, top flooding;

- T9: Ex-vessel corium catcher: corium ceramics intavaaind properties;
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T10: Ex-vessel corium catcher: coolability and wékeitom injection.

These items have been selected with the followingrrakis:

Improve predictability of axial versus radial abdatiup to late phase MCCI to determine basemat
failure time and loss of containment integrity;

Increase the knowledge of cooling mechanisms bylomuoling the corium pool to demonstrate
termination of accident progression and keeping domi@nt integrity;

Demonstrate the efficiency of specific corium catctiesigns by improving the predictability of the
corium interaction with corium catcher materials;

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

They are addressed in the following experimental raiognes to be considered as associated to the network:

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

The interpretation of experiments is carried ouhwidifferent models or codes (WEX, WECHSL, MEDICIS,
TOLBIAC, TOLBIAC-ICB, CROCO-2D, MELCOR, KESS, MEWA)

Thermodynamic and material property research

The objective is to develop reference thermodynanicth@rmo-physical property databases for a consistent
analysis of severe accidents.

In the case of thermodynamic properties, a databaskes €dUCLEA), which is already used in computer codes
and for severe accident analysis in general. Tordkvm SARNET will mainly be a continuation of thfat of
the ENTHALPY project (8 FWP) to complement and improve this database.

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

The work consists in analytical and experimentaliids as follows:

- Thermodynamic properties database NUCLEA (contionand extension of work performed in
ENTHALPY)

. Assessment, validation, merging, editing and maintemanc

. Develop approaches for coupling the data base withdsles (ASTEC)

. Identify the experimental needs for completing thia dease

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

- Thermo-physical properties database preparatori wor

¢ Collect information on systems used by partners inrdaifind the best solution to normalise
corium thermo-physical properties used for severe actatelysis (continuation and extension of
work performed in ' FWP ECOSTAR project)

« Make syntheses from existing experimental data

« Select the most appropriate capability(ies) of theMdet 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.
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Resolution of containment issues

The issues identified in"SWP EURSAFE project concerning containment phenanage:
- Hydrogen combustion/detonation and containmenosgjnere mixing;

- Fuel-coolant interaction;

- Direct containment heating.

The knowledge about the formation of combustiblergagures in containments, local gas

composition and potential combustion modes is #Hssfor hydrogen risk assessment and the

development of mitigation strategies for real maithe experimental and theoretical ongoing

research concentrates on the reduction of stiditexj uncertainties, especially concerning:

- Local multidimensional effects of combustion;

- Reaction kinetics inside catalytic recombiners (PAR

- Hydrogen distribution in the different parts oétbontainment with the risk of high local conceritnag,
taking account of containment geometry (multi-comparit), mass and energy exchanges coming from
phenomena as wall condensation, spray and sump evapoiatt also the effect of recombiners on the
gas distribution.

During the first months of SARNET, a consolidatiorknbwledge in the last domain has been obtainechdaki
account of results of the associated experimental anagees TOSQAN (IRSN), MISTRA (CEA) and ThAI
(BTech) experiments, especially in the framework efl®P47. The interpretation of experiments was mainly
carried out with ASTEC, COCOSYS, TONUS-0D Lumped&raeter codes and with CFD codes (TONUS,
GASFLOW, CFX, FLUENT). Several issues were also idieatiduring that time, which need to be further
investigated:
- the modelling of saturation conditions (in particutat well modelled in CFD codes)
- the interaction of spray mitigation systems with cantent atmospheres
- the interaction of recombiners with the containmegmosphere: hot gases exiting recombiner chimneys
create natural convection flows due to thermal buoyaffects, which affect the distribution and
mixing of the different gases within the containmemt therefore the amount of hydrogen that can
enter into the recombiners.
- the need to futher validate CFD codes on genuinglp® well instrumented experiments.

For the estimation of potential consequences inpleats due to fuel-coolant interactions, a deep
understanding and an increased knowledge is rehaleut specific processes like premixing, melt
fragmentation, particle heat transfer mode for amdelelling and code validation. After the
experimental programmes TREPAM (CEA) and ECO (FzZK)ehagen finished and the feasibility of
MICRONIS (CEA) is still under investigation, MISTEEKTH) is the only remaining experiment at
present. KROTOS (CEA) is expected to start in 2886 to form the main focus of the future work.
The interpretation of experimental programmes wélidarried out with the codes MC3D, MATTINA,
IKEJET/IKEMIX, IDEMO-2D and FRADEMO.

Regarding direct containment heating, experiment®peed with different materials (metal and oxide
mixtures) are of importance for real plant applmas. The dispersion of melt in the cavity, the reactor
compartments and the containment in a scaled gepwie@erman and French reactors are being performed t
determine the pressure increase by Direct Containmestirtd). The underway main associated experimental
programme is DISCO (FZK). The interpretation of tigperimental programme will be carried out with the
codes AFDM, MC3D, CONTAIN 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 Generatar fugiure;

- lodine behaviour in containment.
In addition, the evolution of current NPP operasioas the evolution of fuel management towards higier-b
up and the use of MOX fuel, make it necessary to aghegpossible consequences on severe accidents.
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Assessment of the source term takes on additional imperfanéuture NPPs, as most European Safety
authorities require that severe accidents be considetbd design of future power plants.

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

Several effects of air ingress are being addressedimpact of oxidising environment on the fuel andission
products release is being studied through differepeéemental programmes, consisting of separate-effects
experiments to examine the behaviour of fuel rodsempecially the release of ruthenium (Ru) speciesrunde
various oxidizing atmospheres (such as RUSET, VERDQNVAMT speciation tests). On the theoretical side,
reactor scenario studies are in progress for definitfidast conditions in separate-effect experiments;
interpretation of experimental programmes will beoatonducted. The main objective of this researctbettar
evaluation of the consequences of air ingress on #otaresource term, in particular the source term agsocia
with Ru under oxidising conditions and for variousddrof fuel. Models for ASTEC are being proposed.

The impact of high temperature behaviour of fisporducts, especially iodine, in the Reactor
Coolant System (RCS), will be also investigatethennetwork. The objective is to improve the
predictability of iodine species exiting the RCStovide the best estimate of the source into the
containment. It is well known that such behaviaudifficult to predict due to the importance of ron
equilibrium chemistry. Associated programme adgsiinclude experimental and theoretical work:
separate-effect experiments to examine the spémie®d in the gas phase above the core in the RCS
(such as VERCORS and the future CHIP facility),lgsia of fission products and aerosol transport
and speciation in the integral test Phébus FPT@aaalysis of control rod material release and
modelling proposals for ASTEC code.

Some specifics aspects of aerosol behaviour inghetor have been also identified as an important
unresolved issue. The main objective, as recomnitbg¢he EURSAFE experts, is to quantify the
source term and especially in the case of steamrgtor tube ruptures which leads to a reactor
containment building by-pass. As for other issaesivities consist of experiments (such as ARTIST,
PSAERO,PECA/SGTRHORIZON, RADSOL...) and theoretical work. Experimant/ork consists
of separate-effect tests on aerosol trapping ostéseam generator secondary side and of tests on
fission product reaction with the substrate andpevisation with simulants and/or samples from
integral experiments. Corresponding interpretationk is being performed, along with modelling
proposals for the ASTEC code. Additionally, a mddelaerosol behaviour through containment
cracks (not previously treated in ASTEC) is undarefigoment, and some experiments could be
carried out within SARNET to help formulate and assthis treatment.

Containment chemistry impact on the source termllsastunclosed issue. The main objective of associated
activities carried out in SARNET is to improve thegictability of the various chemical and physicalqasses
which control the iodine behaviour both in the ghage and in the water phase inside the containmernbouga
phenomena affecting the iodine chemistry in thessgiéadsorption/RI formation/radiolytic destructioffiéet

of steam condensation/effects of paints) have andeing experimentally investigated in separate-etfests
(EPICUR, SISYPHE...). Related interpretation will ¢eried out, as well as interpretation of iodine lvéha

in the containment of Phébus FPT2. An lodine Datawdhthat will provide recommendations for experiments
and for iodine codes in the context of their usaéactor safety estimates is being prepared. All tioiss
leading to modelling proposals for ASTEC code.

3.1.3. Level 2 PSA

Several methodologies are under parallel developmesrganisations needing such a tool for safety apralys
will be one of the objectives of the JPA to provadeomparison of these different approaches and to peomot
their harmonisation.

During the first months of SARNET, different elemeot®xisting Level 2 PSA amongst partners have be
reviewed and compared:

- Level 1/ Level 2 interface,

- Tools used for the study,

- Accident progression event tree,
- Release categories,

- Assessment of physical events,
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- Assessment of systems and human actions,
- Assessment of radiological releases.

Besides, methods used by the different partners to agsemsainties in their study have been reviewed and
compared and other possible methods have also bediiigien

A state of the art of existing and under developndgnaimic reliability methods has also been performed.

For the next 18 months period of SARNET more despparisons of the methods used to address some specific
physical phenomena:

- hydrogen combustion,

- melt corium concrete interaction,

- iodine releases assessment.
and to assess the associated uncertainties will be adh@deaw up some recommendations on the best way to
take these phenomena into account in a level 2 PSA.
The comparison of the probabilistic software willdmntinued.
The results of benefit of existing application of dynareliability methods to level 2 PSA will be rewed.
Software development and new example(s) of applicatsing the Monte Carlo Dynamic Event Tree and the
Stimuli Driven Theory of Probabilistic Dynamic wilekengaged.

3.2.Joint Programme of Activities (JPA)

Joint Programme Activities can be broken down in #eser

« Integrating Activities consisting in:

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

- the development of common tools or methodology t@eod the capacity of contractors to enhance
their capability to harmonize their research adtgi{ASTEC, Level 2 PSA);

- the monitoring of end-users need and the jointagktion of research priorities;

- the monitoring of the integration and the elaktioraof proposal to integrate further the activitbesried
out in the frame of SARNET.

« Joint Research Activities consisting in:

- the elaboration of synthesis, based on the resultedlifferent associated programmes; these synthesis
shall lead to scientific consensus on proposal of madédds implemented in ASTEC;

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

- the proposal of revision or initiation of programmi¢h the objective to tackle the important pending
issues.

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

* Management Activities mainly consisting of the adstirgtive tasks.

3.2.1. Integrating activities (JPA/IA)

The Integrating Activities comprise:
- Implementation of an Advanced Communication Taoolféstering exchange of information;
- Delivery of ASTEC code and support to code usetaptation 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;
- Monitoring of integration criteria.
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Advanced communication Tool
Description

Advanced Communication Tool (ACT) is a key concedhieve SARNET goals. Indeed, ACT is the unified
support for efficient communication between SARNETtmers to achieve the following needs:
- Access, search, publish documents and access (oolecept of knowledge repository),
- Contact and communicate with partners (interactind collaborative services),

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

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

Since members are working in a heterogeneous emuent) a web portal has been designed to provideteaten
access point to all relevant information of a patécdomain and collaboration platform, including:

- A framework for documents (all common documeipis),
- Cooperative solutions (forums, subscriptions...),
- Links to community sites (organisation, projecis...

The web portal also provides access to existing doctatiem and code that members are willing to shainés T
implies that the structure should provide the meangseribe data (notion of metadata) in order to erthgre
long-term archiving and the homogeneity of the doents served on the portal.

The solution for the ACT consists of the following doades fulfilling requirements (non exhaustive nor
compulsory list):

- Web portal framework,

- Product Data Management solution to provide keolge repository for documents
produced in SARNET context,

- Easy access to scientific,
- Links to community’s tools (portals and databgses
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DOCUMENTS
| Y
4 For |=
[ ASTEC CODE | .
N Return
SARNET T
MEMBERS | E SARNET
d b IS 4 a SCIENTIFIC
D R ecure < » DATABASE @
— WEB SERVER
N
OTHER
E P DOCUMENTS E
T
(N— . Other
"| WEB SERVER

The Web portal framework is the backbone of the camity; it provides an integration framework for sepes,
document repository and SARNET codes (mainly ASTH@)s model is in charge of authentication and first
discrimination for user access.

The Product Lifecycle Management (PLM) solutiongiets in a strategic business approach that applies a
consistent set of business solutions in support todha&borative creation, management, dissemination uaed
of product definition information across the extendeghnisation from concept to end of life, integrgti
people, processes, and information.
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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 consists in jgiog for SARNET partners a simple and easy access to
ASTEC code. It first implies for code users acceshéaéeference versions (and tools for delivery and
installation), as well as communication between usaidlae maintenance team (user requests, maintenance
answers...). Training support (user's guide, samples...pwilllso available to ASTEC code neophytes. For
partners involved in code development, it will giveess to the software management tool.

SARNET Advanced Communication Tool is providing aceshing access point linked to the existing and
future partners portals as well as technical databBses. partner could ask for integration of links pioig to
its own systems and information services whether hsiders that it is useful to the community.

Only a small number of partners are involved in theetljpment/maintenance of this tool; nevertheless most of
the SARNET partners are be involved in providingifesck and suggestions for improvement.

The development strategy has been based on 3 phaséeice

Phase 1 : Analysis

Functional Analysis
Technical Analysis
Analysis of existing tools
Definition of the solution

Phase 2 : Development

Prototype development
Portal module development
PLM module development
Integration of links

Phase 3 : Deployment
Deployment on a validation platform
Deployment

The basic development and deployment of an Adva@oedmunication Tool (ACT) for the management of
information and documents as well as the communicatial collaboration of partners in the project is
performed in the first 12 months of the project. Aesult, a workable platform is now established anasia
The further work will concentrate on five topics:

- Maintenance of the ACT

- Support of the Users

- Evaluation of the feedback from users which may leatetv functionality

- Structuring and mapping the information contenthef ACT

- Extension of the public Internet Web Site.
The maintenance of the ACT is an ongoing work, wigishcerns the hardware employed, the server and ACT
software, and the administration of users and of ugghts, particularly as new users join and old userglea
the project. Regular backups will guarantee thetfanof the portal in case of hardware breakdowns or
inadvertent loss of information.
The support of users is an ongoing task, giving hetpaalvice notably to document management issues, setting
up new shared spaces, or designing specific sites kGhe
A survey on the usefulness and efficiency of the AGITimdicate the satisfaction of users with the syst@&iris
user feedback will be evaluated, and will providdiégations for improvement of existing and implementatibn
new functionality. For frequently asked questiong, with regard to document management and the use of
different browsers and operating systems, the user maiillbke extended to cover these topics.
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Towards the end of the project, an effort will belertaken to structure the information accumuldigtihg the
project according to its relevance, and to presentrthin topics of the project, the important documanid the
relations to other activities in form of a mappingistiill be useful for dissemination and exploitatidrttoe
knowledge gained in the project after the end effifoject, and will respond to the Commission’s general
remark that in the cycle of knowledge productiossdmination and exploitation, the last item is thetleas
developed, particularly after the end of a project.

In parallel in order to widely disseminate informatmm SARNET life a public Web site has been developed
(and open to the public during the first year oRIMET), a continuous effort will then be done to extét by
new information and important documents in paratighe evolution of the project.

Integral Code ASTEC

29 organizations (including IRSN and GRS) have esped their willingness to collaborate on the adaptat
and qualification of the Integral Code ASTEC. Thisle, which is developed by IRSN and GRS, descrilees th
behaviour of a whole NPP under severe accident tondli It is extensively used by IRSN for Level 2 PSAs
regarding 900 MWe Pressurized Reactors. It will sesviti@ main integrator of knowledge in SARNET and
contribute to diffuse it to all members. It is importémnhote that it will be used in 6 Associated Canidida
Countries. The ASTEC project is divided into 3 subjgets, namely:

- Users support/training, model integration andecadaptation,
- Physical model assessment,
- Reactor application and benchmarking.

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

Sub-project 1: Users Support and Training, Integration addlaptation (USTIA)

The objective of these activities is:

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

- Tointegrate knowledge issued from SARNET intodbde, 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 presadutions: code adaptation or users
recommendations,

- Make the code updates available for SARNET pastner
- Deliver code versions and documentation.

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

All the organizations participating to the ASTEC JR# participate to the ASTEC Users Clubs.
Users Club meetings will be organized periodicéilyaverage once a year) in order to:

- Exchange information on the code use,

Examine the code status regarding its developarethtassessment,
- Examine users requests and discuss their priority,

- Prepare recommendations to be addressed to therGiog Board.

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

In parallel, specifications of developments requebieASTEC users on one hand to model the different
systems for SAM and on the other hand to model ot types than PWRs will be prepared. For the latter,
the involved partners (outside of IRSN and GRS) latl

- For VVER: INRNE, TUS, UJV, VUJE,
- For CANDU: INR,

- For RBMK: LElI,

- For BWR: KTH.

The corresponding developments will be carried oobgbly in the next period of 18 months (i.e. in JRA3)
combined with the integration of model proposals elateal in the frame of Joint Research Activities.

Sub-project 2: ASTEC physical model assessment (PHYMA)

This activity will consist of comparisons between ASTand experimental data. In a very few cases,
experimental data can be replaced by results prd\igleletailed reference codes, whose models areyargel
more detailed and assessed than the ASTEC ones (ex&Hhfllecodes compared to CPA multi-compartment
containment part of ASTEC).

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

On the medium and long term this activity will use gaiirthe new experimental data produced in the fraine
SARNET.

For the short term, the work will consist in be origad as follows:
- End of assessment of ASTEC V1.1,

- Assessment in 2005-06 of the version V1.2 usingaigelmatrix that was defined in JPAL. This phase
will last 2 years and lead to a complete and deta@itsessment of ASTEC V1 code.

For the longer term, the assessment activity will cortifollowing the same scheme:

- Updates and complements taking into account codkeitean and new experimental results generated in
the frame of SARNET.

- Full revision of the assessment for major code vBEsI

This activity will be shared between the differenganizations, according to their competences and
complementarities (20 organizations, including IR®NW &RS, will participate to the short-medium term
activity).

Five domains will be covered:

- In-vessel phenomena (thermal hydraulic and deg@dptienomena): BUTE, ENEA, FZK, IUSTT-IKE,
IRSN, IVS, JRC Petten, KTH,

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

- Containment behaviour: CIEMAT, UPI, ENEA, GRS, RIRC Petten, JSI, LEI, RUB, TUS,
- Source term: CEA, CIEMAT, ENEA, GRS, IRSN, JRCtEet JSI, PSI, TUS, UJV,

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

Sub-project 3: ASTEC reactor application and benchmar§i(RAB)

The objective of this sub-project is to evaluate angrove the capability of ASTEC to simulate reactor
transients, including safety systems and main SevergéacManagement (SAM) procedures.

This activity will consist of ASTEC reactor applt@ns and benchmarking with other codes. It will\ide
inputs for the sub-project 1 above, and for therdlidin of research priority in the severe accidepgar

The reactor transients will concern 5 types of mactPWR, BWR, VVER, CANDU and RBMK.
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ASTEC will mainly be compared to the integral codsLCOR and MAAP, but also to some specialized codes
such as ICARE/CATHARE, ATHLET-CD, SCDAP/RELAP5, COCO& TONUS...

For the short term, the work will be organized a®fos:

- End of ASTEC V1.1 assessment to update and completeeinchmarking activity initiated in JPA1.

- In 2005-06 benchmarking activity of plant applioas with the version V1.2, using the large reactor
sequence matrix that was defined in JPAL. This phaséastil2 years and should lead to an ASTEC
V1 evaluation report beginning of 2007.

- In parallel, elaboration of a first set of ASTEC kference input decks for reactor applications (PWR,
BWR, VVER, RBMK...). Beyond, the set will be periodilyaupdated.

For the longer term, this activity will continue tagiinto account code evolution and new reactor eptscor
SAM procedures.

This activity will be shared between the differenganizations according to their competence (23 dzgtans,
including IRSN and GRS, will participate to the shmedium term programme).

Most of them will contribute to the evaluation o8AEC applicability for PWR (CEA, EA, EdF, ENEA,
Framatome-ANP, GRS, IRSN, IUSTT-IKE, NRG, PSI, TRABEL). The extension of ASTEC applicability
for other concepts will be analysed as follows:

- BWR: GRS, KTH

- VVER 440: BUTE, IVS, UJD, VEIKI, VUJE
- VVER 1000: INRNE, KTH, TUS, UJV, UPI
- CANDU: INR

- RBMK: LEI

Level 2 PSA

Level 2 PSA is a powerful tool to assess plant speaificerability regarding NPP severe accidents. It @tns
evaluating possible severe accident scenarios in trfnsquency, loss of containment integrity and ocagdtive
release into the environment. It integrates the resdlR&D programmes on physical phenomena involved in
severe accidents (experimental programmes and developfrmamputer codes), in a risk assessment
perspective. In particular, it makes it possible tongifiathe contribution of prevention and mitigatiareasures
in terms of risk reduction.

Different approaches are used in Europe, derived frbat has been implemented in the US. The objeofive
this activity is to compare, to improve and to harmeriee methodologies used for developing Level 2 PSA
within European countries and to share effort to igvadvanced tools, as far as they are required.

On the other hand, the identification of the mogioal difficulties encountered in Level 2 PSA inrtes of level
of knowledge can contribute to a better prioritizatdf R&D activities within the SARNET, in continuati

with EURSAFE. Another aspect is the adaptation ohm@dlogies for their application to the reactordypised
in the Associated Candidate countries.

Activities could be set up into three sub-projectqrared in parallel, each of them involving some agtiv
partners The programme proposed for the first 18 momttischis mainly dedicated to the exchange of
information and the identification of technical pts, where complementary work of common interestvéll
performed in a second stage.

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

Obijective:

The objective is to compare the approaches encoudrnipgrthe partners in elaborating, quantifying and
reviewing existing or ongoing Level 2 PSAs, in orteidentify the points related to methods or knowked
which appear to be the most critical and for whiopriovements are needed.
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Programme:

In the first one year period of SARNET, the differelements of existing Level 2 PSAs amongst partrers h
be reviewed and compared:

- Level 1/ Level 2 interface,

- Tools,

- Accident progression event tree (structure, eventsidered),

- Release categories (grouping method),

- Assessment of physical events (general method tifjoation 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 @esdin more details in sub-project 2).

These different topics have been discussed on thedigsagpers prepared by the partners. Technical sgbject
related to methods or knowledge, where some improvienaee considered as necessary, in a risk assessment
perspective have been identified. From the listrgdriovement needs, a selection have been made fordtvedse
SARNET period (18 months from April 2005 to Septenm®@®6 included):

- Definition of a best-estimate method to take imttcount hydrogen combustion (taking into
account ignition time and location). Recommenda&iparticularly on the necessary degree of
nodalisation, possibly supported by other methedsh as CFD analyses will be proposed,

- Definition of a best estimated method to assesan integrated way, the effects of a breachat th
reactor pressure vessel,

- Detailed comparison of boundary conditions anduagptions made for MCCI assessment.
Detailed review of methods used to assess MCCla(paters considered, consequences
analysed.). Recommendations of a best estimated methodisisubject will be proposed,

- Detailed comparison of boundary conditions anduagptions made for iodine releases
assessment. Recommendations of a best estimatdmdnen this subject taking into account
status of knowledge will be proposed

- Comparison of main probabilistic software (KANRISK SPECTRUM, EVNTRE).

Sub-project 2: Comparison and improvement of methodoésgior assessment of uncertainties

Obijective:

From the different improvement needs, the topic coriog the methodologies for the assessment of
uncertainties, have been initially identified anttéated by the sub-project 2.

The objective of this project is to identify whictpgs of uncertainties have been considered in exisgngll2
PSA amongst the partners, to compare the methods uasdess them and, in a second stage, to improve them
and to achieve a certain level of harmonization agebthe partners.

Programme:
The development of Level 2 PSA involves differentrses of uncertainties:

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

- Uncertainties (approximation) due to the binnifig@vel 1 sequences in Plant Damage States (variables
not considered in the interface, values of contisuaterface variables);

- Uncertainties (lack of completeness) related to thetstre of the Accident Progression Event Tree (&ven
not considered, order and chronology of events);

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

- Uncertainties (lack of completeness) related to thdetling of physical phenomena;

- Uncertainties (lack of knowledge) related to tlaues of the parameters of the physical models;
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- Uncertainties (approximation) related to the cififrequency used in the probabilistic quantificatiof the
Accident Progression Event Tree;

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

In the first year of SARNET, it has been identifigdich types of uncertainties have been considered
in the Level 2 PSA performed so far by the partiaes the methods used to assess them. Besides,
possible methods that could be used to improvaskessment of uncertainties have been reviewed.

For the second period of SARNET, efforts will be cemntrated on a detailed review of some specific
phenomena. The following sub tasks will be achievathduhis period:

- Finalization of the comparison report on the mdthused for uncertainties assessment, and of the
report about possible methods application,

- Finalization of the D37 deliverable,

- Detailed review of methods used and which coddibed for the assessment of the uncertainties
on hydrogen combustion (includes the question nitign time and location, of nodalization...,
reference to possible methods identified duringt 8BARNET period..),

- Detailed review of methods used and which coddibed for the assessment of the uncertainties
for Melt Coolant Concrete Interaction (includingskaat failure time, effect of long term
pressurization, ex vessel debris coolability...).

- Detailed review of methods used and which coddibed for the assessment of the uncertainties
for iodine releases assessment.

- Review of additional tools which should be neeaegsfor uncertainties assessment and/or
sensitivity studies (to apply possible methodsasmtoried in the first period of SARNET).

Sub-project 3: Improvement of event tree methodology usiggamic reliability technigues

Obijective:
From the different improvement needs, the developmietynamic reliability method have been initially
identified and is treated by sub-project 3..

The event tree technique has been developed maingptesent different scenarios of accidents, influgihge
functional events. It has been used first in LeveSARNd extended to Level 2 PSA. A specific featdreevel
2 PSA event trees is that physical variables habe tassessed along each branch of the event tre€egintor
identify the mode of loss of integrity of the contaemhand the radioactive release into the environment
Therefore a strong coupling exists between stochastitibnal aspects and deterministic (but uncertain)
physical aspects of the accidents, which are diffitutake into account within the classical eveeétr
methodology.

The general objective of this sub-project is to stunly the techniques of dynamic reliability could be used
order to improve the event tree approach in LeveBA.

When specifying a possible approach, one should centid assessment of uncertainties in particular those
related to physical phenomena. Moreover, the compltanetechniques making it possible to reduce the
number of calculations, as importance sampling in M@#do approach, should be considered.

Programme:

Dynamic reliability techniques have been developeatder to study the reliability or the availatyilof
continuous processes evolving with time in interarctidgth functional processes. Examples of such techniques
are Petri nets, Discrete Dynamic Event Tree (DDBnte-Carlo techniques or combinations of the previou
ones.

Before SARNET, some works on (Level 1 or Level §Ahave been already performed, in
particular by GRS (Germany) and CSN (Spain) in aoration with the University of
Brussels.
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During the first SARNET period, the current limitais of the classical event tree approach have beaetifidd
and the concepts and the state of the art of thendignaliability methods have been drawn up. A desionipof
the SDTPD method (Stimuli Driven Theory of Probaiit Dynamics) and an example of application of the
MCDET (Monte Carlo Dynamic Event Tree) for indudaéaks on the reactor coolant system have been also
provided.

During the next SARNET period (from April 2005 togsember 2006) following tasks will be done:

- finalization of the D38 deliverable,

- the benefit of the MCDET approach, compared éssital approach, will be precised on the basis of the
example of the induced breaks of RCS,

- another relevant example(s) for dynamic reliapgipplication will be definitively chosen. Themestagks
WP5.1 (and 5.2) — i.e. hydrogen combustion, effett@ssel breach and MCCI will be considered as
priorities as far as possible,

- software development for dynamic reliability metblodyy application to a selected example will be
initiated. The questions of ASTEC or other integadles “coupling” will be examined as a part of this
task,

- the ASTEC block diagram decomposition for SDTPD &agibn will be continued,

- the application on the example chosen of bottMB®ET and the SDTDP methods will be started. To
achieve this tasks, it will be asked for PhDs or pb&$in the framework of the mobility programme,

- the review of the possibility of integration in tNeCDET and SDTPD approaches of the methods
recommended for uncertainties assessment according t@WiHbtasks will be initiated in the continuity
of WP5.2 sub tasks.

Implementation of scientific databases
The objective is to develop and maintain an instmirtieat insures preservation, easy access for coddgrge
and processing of severe accident experimental idatading all related documentation.

The data of concern are:

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

- All new data produced within SARNET.

No European database exists to host severe accidarihdaunified platform for long term storage, shgmand
use. A first step towards the development of such &ophatwas undertaken in WP5 of the EURSAFE project
(5" FWP).

A plat-form mock-up has been developed in EURSAF&tisg from the STRESA structure.
Basically, a web connection to a portal hosted iy of the partners (database net administratogsgiv
access to local servers (nodes) hosted by the ptrémers. In general, each local server contéies t
data of the partner who hosts it, but a more chkegith storage can be envisaged whenever necessary.
A STRESA software is installed on each local serwdiich is managed by the partner himself who
decides and controls access to his data throuderefit authorisation levels as a function of the
property rights.

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

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

Partners that already were trained to the use of ESER have assessed the platform.
Recommendations to select STRESA have been confirmed

Phase 2: Deployment (phase initiated during the figgar)

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

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

In the continuation of EURSAFE experimental databasrk package, some data storage is already
foreseen by some partners:
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- 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 bundlddps
- Data from VICTORIA and HORIZON.

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

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

This platform has been linked to the SARNET AdvanCedhmunication Tool.

Research priority assessment

The objective of this action is to provide the Gaweg Board of SARNET with guidelines for definingeth
orientations to give to the JPA in terms of joint reskeactivities of common interest and high priorifyhis
action will make use notably of:

- The outcome of the EURSAFE action (results of PtiRTsevere accidents);
- The results of the qualification/benchmarking atitiéi on ASTEC,;
- The results of reactor calculations carried odh&other activities;

- The outcome of the research performed in the trematic sub domains of SARNET (corium,
containment, source term);

It will make use also of results obtained in the fravhether international projects (ISTC, OECD, and will be
based in particular on the outcome of Level 2 PSAvities carried out in the frame of national prograesm
(risk-oriented research). It will take into accoure potential capabilities of SARNET and identify ffwtential
experimental or theoretical programmes to undertakeefolving the identified important pending issues.

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

The action will result in a ranking and will allow fact determining which programme should be iretiadr
pursued and which should be closed or not startetbviAah proposals made in the frame of OECD-CSNI
working groups, the criteria for ranking will reflteconsiderations such as:

» the priority of the safety research issue it entails,

» the capacity to address a safety issue in a compreleensinner,

» the potential for substantial improvements in acdideitigation and management procedures,
« the level of risk involved (when risk assessment isifda and/or appropriate),

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

« the number of plants affected,

e the programme cost duration,

» the likelihood it will bring conclusive results,

» the relevance it has for maintaining strategic coempes and infrastructure.

There are conditions under which closing an issuerhes@ necessity; nevertheless, defining generic eosur
criteria is very difficult. The following principlenight be used, and a research issue could be profmsed
closure:

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

e orwhen there is a general understanding that kn@elé&dadequate and further research is not needed;
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« orwhen itis unlikely that further research will pide end users with results that will augment
significantly the knowledge that is already availaite instance because the return of knowledge from
a programme has substantially diminished with the time)

« or when there have been important changes in &itugd.g. in industry plans or in regulator prioie
which reduce affect overall priorities.

Since closing an issue and the related programmedeadyo teams of experts to be disbanded or facilities
closing, it will be important to weight carefully tkensequences, and examine which re-orientation rbgght
propose in order to avoid irreversible loss of strategmpetence and infrastructures.

This action will lead every two years to a revisairpriorities. The results of this action will be distrted to all
participants for comment before their release. Thélybsitransmitted to the scientific coordinators choating
corium, containment and source term activities, feinginto account in the elaboration of their work
proposals.

Integration monitoring
This action consists in the evaluation of progress rbgdbe consortium towards its objectives, and in the
definition of corrective actions where necessary.
The members of the management team carry out thenaltt@onsists in:

- collect of information necessary to measure theuianl of progress indicators as defined in

the chapter 4 (quality of integration, indicators)

- analysis of results (explanation of indicator evalntidefinition of the progress margins)

- proposal of actions (revision of the JPA, propo$alomtractor actions beyond the JPA, ...).
A yearly report on these indicators is released.

3.2.2. Programme for Jointly executed Research Adfities
(JPA/JRA)

The EURSAFE project highlighted a number of renragrimportant safety issues, which need to be investigat
experimentally. The critical mass of competence (erpantal facilities, experts) necessary to address these
issues was identified. This competence has been assembibdedIARNET network with part of their current
activities, as far as these activities have a link #ithissues to be investigated. This assembly corstigut
promising matter of tight cooperation between pgrdiots of SARNET.

The Joint Research Activities programme, which espnted hereafter, is an added element aiming at
promoting in sustainable way collaboration withie tabbove assembly, between the main European
actors in nuclear safety. The basic elements foh supromotion are:
- reaching a common understanding of issues and pheagwietheir importance in terms of
safety and knowledge,
- determining a consensual approach to resolve thamgmaincertainties.

Thus, the JRAs consist of:

- The joint elaboration of syntheses on the intagti@n of experimental results and joint elaboratén
recommendations for model implementation in ASTEC;

- The joint elaboration of programme proposalss¢heroposals will address underway programmes
(recommendations, re-orientation, ...) but also new ;ahese proposals will take into account as an input
conclusions released by the so-called “research priasgessment”;

- The joint elaboration of work plans aiming at makthe best of available competences and means, and
their monitoring.

The JRA is clearly linked to the associated activitiescribed in §3.2.1. Indeed, their results, aimingpating
Corium, Containment and Source Term issues, are 8ie inauts of the JPA.

The experts of the network jointly analyse and discassxperimental programmes performed within national
programmes activities. They jointly formulate recomdegions on test matrix, on test procedures or on
instrumentation (practically partners involvedliese experimental programmes will provide these éxpéth
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information on facility description, facility capaities and limitations...). After a first period of woand
according to the remaining issues, if new data aneimedy the experts will have to formulate recomméioda
on test definition.

Experts have also joint interpretation activitiesjehtconsist of analysing the different interpretatioorks
performed within the associated programmes. From srasions and analysis and comparison work, only
possible in such a network frame, a better undedstgrof physical phenomena is expected. This dgtivi
constitutes a feedback for the orientations of theesgental programmes, and is a really integratiniyiactfor
sharing in the European Community the knowledgeiodtethrough interpretation of experimental results.

A similar activity has been undertaken for joint mdidg| that is to say that experts in the frame of JPAls wi
analyse, discuss and compare their approach. Sugftyabtis the objective to converge on recommendation
the development of a model. The final outcome is tkemacommendation for models implementation in
ASTEC.

All the associated experimental programmes are phrthe so-called Pre-Existing Know-How
(PEKH). The corresponding access rights will bentgd following principles defined in the
Consortium Agreement:
« the access rights to pre-existing know-how (wheh declared as non available) will be
granted on a royalty-free basis for carrying wonkler the JPA;

« the access rights to “protected” data will haveemegotiated.

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

The results of interpretation of non-European expeartaigorogrammes, performed in the frame of for instan
OECD or ISTC projects, will be used as inputs of the JRA

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

- orientate the corresponding research programmes,
- monitor the progress,

- and carry on the interpretation of experimendabits.

These actions will lead to, at least from a tecHrpoant of view, to a partial integration of ISTQOs i
SARNET.

On practical way, the experimental results usecth@ frame of the project are collected and
documented in the SARNET experimental database tshHaged easily (with all the guarantee
concerning the access rights). Thus, as far aslpeshie data implementation in the experimentah dat
based is planned consistently with needs of the. JRA

Expert meetings are periodically organised. We dstinduish 2 kinds of meeting:

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

- Specialized meetings (with no precise frequenieyplving 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:

*  WP9 Early phase core degradation (EARLY)
« WPI10 Late-phase Core Degradation and Vessel behgUiAuVES)
« WP11 Ex-vessel Core Recovery (EXCORE) dealing witbQ¥land Debris Coolability.
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WP9 addresses the risk of early containment faildue to rapid generation of hydrogen, which may
not be accommodated by re-combiners. It deals Wttirogen 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 consideasous atmospheres including air and air/steam
mixture as they have a strong impact on fuel behavand fission product release. Experts continue
to review experiments such as QUENCH, SETs and MAESPR®form experiments, and jointly
propose recommendations on tests design and tesi$x.minterpretations based on main codes
calculations (ICARE/CATHARE, ATHLET-CD....), performeddly SARNET partners, will be
analysed and compared, with the objective to predac synthesis on joint interpretation of
experiments. Proposals of models from partners aldlb be studied and debated, leading to a
synthesis on modelling and to proposals for ASTEC.

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

Activities of WP11 should improve the predictalyilbf axial versus radial ablation up to late phase
MCCI for homogeneous and stratified corium poolpider to determine basemat failure time and loss
of containment integrity. Ex-vessel case with watgction will be also part of the activities ofigh
WP: an increase knowledge of cooling mechanisnexected, in view of being able to demonstrate
termination of accident progression. In particulex-vessel particulate debris coolability will be
investigated. Main experiments on debris coolabi(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, amidtly produce a synthesis. A common proposal of
models of corium concrete or ceramic interactiom @orium debris or melt coolability will be
formulated for implementation into ASTEC.

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

Among the different contributions, the experts barinodynamic or thermo-physical properties are
not merged into a specific work-package. They havplay a role in every WP and in every task.
Through their participation in these joint activitighey will access to a large experimental databas
and contribute actively to definition, interpretatior modelling tasks. A part of WP outcomes will
contribute to the assessment and development abasés (NUCLEAfor Thermodynamic properties
and CORPRO for Thermo-physic properties), whichtiboute 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 experinamirograms or specific programs may be defined in
the frame of the related WP.

In the frame of this project, two trans-nationalesxplatforms may be included: the PLINIUS and
LACOMERA platforms. Today they are outside SARNETwwak. In the future we can imagine a joint steering
of experiments performed on such a platform taking atcount also the needs expressed for SARNET riaini
activities. This will need to define in the frametloé elaboration of a “post contract Consortium Agredfrhe
mechanisms, which could make possible a common funding.

Some non-European R&D programmes, performed in #medrof OECD and ISTC projects, will provide inputs
for the SARNET work on corium issues: MASCA (corium realpool behaviour), ISTC-1648 and

'NUCLEA thermodynamic properties data base is a coniaigne existing know how excluded from SARNET
project. It is necessary to buy the data base to use it.
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PARAMETER (core quenching), ISTC-METCOR and ISTCRRMHAD on corium interactions and properties,
and OECD-MCCI on molten corium-concrete interactions.

Resolution of containment issues
The research efforts will concentrate on 2 WPs, irmglhin overall 18 organizations:

- WP12: Investigation of Hydrogen Behaviour in Gontment (HBC),
- WP13: Investigation of Fast Interactions in Conta@mt (FIC).

Within WP12, partners are studying the containmenbaphere mixing phenomena, and hydrogen combustion
and associated risk mitigation. Experimental actsittarried out in national programmes are discussed by
experts, and recommendations for the tests specifitsatibTOSQAN, MISTRA, ThAl or other facilities are
formulated. Interpretations based on CFD codes (TONEASFLOW, commercial codes) and Lumped
Parameter codes such as COCOSYS, ASTEC or TONUS-Obthadcodes, performed by partners, are
discussed, in order to propose improvements in modedhpgbilities. Analytical or code-to-code benchmarks
can also be proposed. From this work, experts watipce syntheses, showing the progress on common
understanding of these issues.

WP13 is dedicated to activities concerning the Fuall@nt Interactions (FCI) and Direct Containment tifea
(DCH) phenomena. Numerous experiments such as FAR@@6adfor FCI issue, and DISCO for instance for
DCH, will be reviewed by experts with the objectteenake common proposals to better address these issues.
Interpretation of these experiments, with existinglele and CFD-codes such as MC3D or MATTINA,
respectively AFDM, and performed by partners, wildnalysed by experts with the objective to reach a
consensus on these interpretations. Experts wil gipint synthesis outlining this consensus. A sameess
concerning modelling activities will be applied,d&zg to a joint synthesis as well. Correlations foruke in
Lumped Parameter codes will be established. A lpoggon of the FCI work is done within the OECD-
SERENA programme.

Resolution of Source Term issues
Twenty-two organisations cooperate in performing resear the Source Term domain. Research activities in
this area are organized into 3 WPs:

- WP14: Investigation of FP Release and Transpomginena (FPRT);
- WP15: Aerosol Behaviour impact on Source Term (ABRO
- WP16: Containment Chemistry Impact on Source TE@@NTCHEM).

WP14 activities will improve the knowledge related-® release and transport. Within the first yeactvities

will both address the impact of air ingress in a @acbre on source term and the iodine speciation ateng
transport in the primary circuit. Experiments sucVBRDON, RUSET for air ingress effects, and CHIP for
iodine speciation will be reviewed by experts anchmon proposals and comments will be addressed to either
re-orient some tests or to propose new ones. Intatfmetwork carried out by partners on these expetiaten
results will be analysed, with the objective of deting a joint synthesis. Experts will apply the samea@ggh

for the modelling proposals. Concerning the air isgrissue, reactor transients simulated by partneins wit
different integral codes such ASTEC, SATURNE/MAARIBCDAP/RELAPS will be also compared and
analysed to determine the impact of remaining uniceiea.

WP15 should reduce uncertainties on the quantificaifesource term for aerosol retention in the seconsidey
of Steam Generators and leakages through cracks iaicomnt walls. Experiments such as ARTIST,
PSAERO, PECA/SGTR and RADSOL will be analysed byeetsy as well as related interpretation work and
modelling proposals. A joint synthesis on interpretatind modelling should be issued from the expessk.

lodine source term is the main issue considered in WHidkific experiments such as EPICUR and CAIMAN
will be studied; and common recommendations on tesifggaions or programme re-orientation will be given
by experts. Experts will also concentrate on analyfsike interpretation work and associated modelling
proposals on iodine behaviour under severe accidewiitams in the reactor containment. An iodine data
manual, collecting numerous experimental data, lvélprepared. A synthesis will be produced taking aucoiu
interpretation of experimental results, and suitatdelelling, representative of a common understandiriyeof
phenomena. In addition, experiments like Phebus2RRill be simulated so that it will be feasible to assess
model predictability.

3.2.3. Activities designed to spread excellence

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005) September 2005 29 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



Education and Training are undeniable avenues tadgcellence. A dedicated WP (ET) has been créated
the SARNET NoE, whose objectives are to:

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

- Impart additional skills to the researchers and atgly the severe accident risk assessment;
— Foster integration of national programmes througirisl of researchers and work programmes.

The approach followed to achieve the above objestikging the relatively early part of the SARNET
NoE will be to:

— Develop educational forums e.g. yearly courses, texr¢sd books, etc.;

— Develop training forums e.g. laboratory and reaptant facilities, plant analyser, etc.;
- Promote personnel mobility between the various Ewanpestitutions;

— Develop user groups for important computer codesASFEC;

— Integrate with other education and training worsgrammes in other networks;

- Develop links with the NEPTUNO Project iff §WP.

The three elements of the Education and Training afeA
— Education;
— Training;
- Mobility.

The education element involves Ph. D. students amcrelsers.

The various activities in the education element ballto:
- Provide a comprehensive course on Severe AccidenbRieology;
- Develop a text book or source book on Severe Actideenomenology;

- Develop and provide a course on Level — 2 PSA, détcription of codes (mainly ASTEC), for
consequence analysis;

Encourage the NEPTUNO Project to set up a courseuatelr Power Safety, including an
introduction to the Severe Accidents and to Lev2IRSA.

The training element involves both students and rebees but primarily the latter. The main activitrdl be
to provide training in:

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

— The operation, checking and debugging of compuddes;

— The workings of a plant analyser having severe antiagorithms.

The mobility element involves both Ph.D. studentsraséarchers. This element is of great importance towards
the integration of the European National Programim&evere Accidents and in the Probabilistic SafRigk)
Analysis. In this context, coordination of the mapiprogramme of SARNET with that developed in the
NEPTUNO Project would be very desirable. Cleathg mobility programme of SARNEWill require

adequate funding for exploiting the long-term intggm possibilities offered by the personnel mobilifhe

joint activities pursued in this programme element gl to:

— Provide summer internships for students;

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

— Develop teams of researchers drawn from different pagountries that have special talents for
different generic research activities followed ie ®ARNETJPA. Thus, one team of researchers may
work on small or medium scale simulant material expenits; another on large-scale simulant
experiments; another on prototypic material experismiantl another on code development. The teams
are formed by assignments of national researchers tedlres, which may last 2 — 3 years, in order to
achieve some significant results. In this approach swtienal laboratories or institutes may
specialize in different research areas, depending tipofacilities or the infrastructure that they may
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have developed over the years. We believe thattis approach the integration of the European
National Programmes will be achieved very readilg affectively;

— Develop a training programme for plant operators atetésted researchers in the severe accident
management procedures. The main idea here is tofyddre underlying basis for these procedures for
the plant operators so that greater understandingrisdja

The partners who have agreed to work together iningaksuccess of the integration process that will be
brought about in the Education and Training sub doroBthe SARNET JPA are universities, technical servi
organizations (TSOs) national laboratories and in@lsirganizations. They bring enormous talent and
experience to the joint programme. They also havgdheg as well as the more experienced personnel te mak
education and training a jointly beneficial actjvitThere are professors from universities who are
internationally recognized and who love to teacth tere are researchers from national laboratoriesevh
research achievements are well documented. Thepa#gieipants from the recently jointed and candidat
Eastern European Countries who will not only bring khowledge base needed to deal with the Soviethdedi
reactors, but also bring the rigor of education iharacticed in Eastern Europe. The recently joirsted
candidate Eastern European Countries also havevedyaiarger number of young persons enrolled in eacl
engineering profession as students and researchers.wdhkyincrease the pool of the future competent
persons that are needed for the welfare of the autidustry in Greater Europe, which was born in200/e
believe that we have assembled a great team of iparits for the Education and Training JPA.

3.2.4. Management activities

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

The technical coordination (knowledge generatiorovidedge preservation and identification of needs in
knowledge) more precisely consist in:

- Monitoring progresses;

- Checking release of deliverables in due time;

- Surveying milestones;

- Organizing technical reviews when necessary;

- Anticipating difficulties in carrying out the JPand taking appropriate actions to overcome them;

- Making a synthesis of all recommendations coming fcomnent projects for updating yearly the
JPA;

- Managing the information system and making sua¢ délecess 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 partlyodally covered by the Community funds;

- Allocating Community funds in accordance with ©@entract conditions, the Consortium
agreement provisions and the decisions of the GoveBuagd;

- Establishing yearly cost statements for all the egps of the JPA and funds allocated.

The Management Team yearly reports to the Commissimhthe 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 Committew af the Ad-hoc Scientific Review Committee.

A large part of the management activities is alsgoted to the dissemination of information and
Knowledge inside and outside of the Network:

- Information on the progress made in the JPA,;
- Information on main outcomes of the JPA;
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- Information exchange between participants orr thetivities and specificities;
- Promotion of joint publications in open literagyr
- Organization of annual conferences and topicaiiisars.

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 dams, which will make possible the
prolongation of the network after completion of ttwmtract with the Commission.

3.3.Plan for using and disseminating knowledge

As the main obstacle to integration of most of the erpartal programmes is the need to raise funding at
national and extra-national levels, a clear policyerms of knowledge management, notably regardingss
rights to experimental data produced within the oekwis proposed to preserve the interests of therdiffe
organizations. For instance, data reports on “praéeteperimental programmes are only be distributed to
those members who need them to perform their pateodoint Programme of Activities. Generally speaking
these members are already partners as co-funders irptioggammes. In addition, it is planned to issue
progress reports on these “protected” programmes, wopsvide any member with the opportunity to
negotiate with the owners of these programmes thesat¢oehe data to participate to the joint researtifiies
around them, or to use the knowledge in applicatitrobSARNET; more, the Consortium members committed
to grant the access rights for use outside of SARNEfRioand non-discriminatory conditions. In any cdke,
outcomes of these programmes are models to be implesriand&TEC or in qualified databases thereby
contributing to diffuse the knowledge to the members

The dissemination will result from the activities of ekence spreading and efforts made by the organizatio
producing basic knowledge to open data to othesrusgtion especially organisations coming from themtig
jointed and candidate Eastern European Countries.

The dissemination of knowledge results also from 2raahgvities:
- the distribution of ASTEC by GRS and IRSN to eséns under conditions defined in a specific
software agreement;
- the publications and participations to conference.

Knowledge management is a key activity of the Managgrieam. It has the mission to:
- Coordinate the knowledge generation through jpinfects of research activities,
- Monitor the knowledge integration in ASTEC,

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

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

- Preserve the knowledge in scientific databaseslaiitlrterm maintenance capacities,
- ldentify the missing knowledge (continuation of ESB#RE action).

Furthermore, at the strategic level, generated keage and proposed actions to acquire missing knowhedge
be assessed by the Ad-hoc Scientific Review Committeerems the Governing Board will decide with the
advice of end-user representatives upon the orientatd 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 ASTE€the ACT,;

- the elaboration of a common research programnureading important (for nuclear safety)
pending issues commonly identified and validateeby users;
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- the elaboration of a complete documentation &aching and training in the domain of sever
accidents;

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

To+ 1year

MML1: Full deployment of ASTEC. The code has been sucdisshplemented in all the organizations needing
the code to carry on their tasks. Users have beerettdat least one trained user per organizatiorg. Th
corresponding efforts will be provided by the so-ahllgegrating activities (WP2).

MM2: The platform to be used to store experimental dasebleen defined. The data base feeding has been
initiated. The corresponding efforts will be providedthe 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 amay be used by the contractors to access to
SARNET documentation. The so-called Integrating vitiéis (WP1) will provide the corresponding efforts.

MM4: Revision 1 of EURSAFE. The research priorities oRBAT have been revised; the associated document
describes the topics for which research and developanertill required. The so-called Integrating Adies
(WP7) will provide the corresponding efforts.

MMS5: First edition of an integrated R&D SA programme.sltddocument describes the strategy proposed by
SARNET to tackle the pending issues important foct@asafety. A programme is proposed describing the
research elements, but also the work distribution ntptfie best of available competence and means. The
definition of this common programme will constituteienportant step toward the integration of the défe
national R&D strategies in the domain of severe act&gd& he so-called Joint Research Activities (WP9-15)
will provide the corresponding efforts.

To + 3 years
MMG6: Delivery of a fully assessed version of ASTECuding developments requested by SARNET users for
VVER type reactors. The so-called Integrating Atiiag (WP2-4) will provide the corresponding efforts.

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

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

MMO: First draft of the “post contract Consortium Agremt”. This point is particularly important since the so
called “post contract Consortium Agreement” wilfide the conditions in terms of organization and aiding
making possible the continuation of SARNET beyondGbenmission contract. An ad-hoc working group
steered by the Governing Board will carry out thisvéty.

To + 4 years

MM10: Revision 2 of EURSAFE conclusions
MM11: Update of the integrated R&D SA programme
MM12: Signature of the new CA
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4. Quality of integration and performance indicatas

By its multidisciplinary structure, SARNET JPA is prdiig a frame for developing growing associations of
complementary expertise towards covering adequdatelywhole range of the Physics involved in the severe
accident area. Thus it is expected that, rather tityang to cover the whole range of phenomena, most
organisations will progressively rely on the most cot@peones for developing tools or performing testsisTh
SARNET should lead at mid-term to a global savindgnatBuropean level in this area of research.

It is believed that ASTEC, with the strong supporthef IRSN-GRS developer team, has all the qualities
required to become one of the best codes in the workhctor severe accident analysis. This is an extell
vector for integrating the research efforts of altipgpants, diffusing the accumulated knowledge aratis
the experience of each user.

The participants have signed a Memorandum of Undeiisiggntiaking a commitment towards a deep and
durable integration, beyond the period of the Comityu@ontract. This Memorandum of Understanding is
appended to this proposal.

To assess the success of the integration, it is proposedasure the evolution of several indicators.

For monitoring the success of the electronic commuipicalystem:
e The number of SARNET member accesses to the SARNHT it per month (11);
e The number of collaborative documents elaboratedoastbred using ACT per year (12);

For monitoring the success in using ASTEC and PSA rdetbgy:
¢ The number of ASTEC users in SARNET (13);
e The number of organisations using ASTEC for its owpliaptions (reactor studies or test analyses)

(14);
e The number of industrial applications per year uAASJEC (15);
e The number of Level 2 PSAs using methodology/reconttagons developed by SARNET (16).

For monitoring the success of developing collaboratiaesearch activities:

e The number of access rights granted by contractopfolications in the frame of SARNET, or new
partnerships with ISTC, VVER research programmes awdraed reactor research programmes
related to Severe Accidents (I7);

» The fraction (in part of budgets) of research prgjeetrried out in Europe that have been set-up under
the aegis of SARNET per year (I8);

«  The maximum number of associated organisations in apadject (19);
e The number of issues closed (110);

For monitoring the scientific quality in collabonzagiresearch:
e The number of joint publications per year (111);

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

For monitoring the success of the dissemination of pldniowledge:
e The number of presentation of SARNET activities infecences (114);

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

¢ The number of accesses to the Website from outsidedtveork (116).
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5. Detailed Joint Programme of Activities N°2 (JPA2— month 13 to
month 30

5.1.Introduction — general description, milestoneand measurable
objectives

The JPA2 for the month 13 to month 30 period kebpsame structure as the previous one. It is divided in 2
work packages, including 8 on integrating actigti® on jointly executed research activities, 3 oeaqing
excellence and 1 on management.

They are all follow up of actions initiated durirtgetfirst 12 month period, and will be conductegamallel. The
main measurable objectives of the JPA2 have been ctath® milestones. They are:

- the organisation of 2 important events:

0 ERMSAR 2005, European Review Meeting on Severederti Research and management,
this event will be organised in November 2005 (m&ti)

o First course on severe accident and PSA level 2, thisse should be delivered during the first
trimester on 2006 (before month 24);

- the release of 2 major documents related to ASTEC:
o Conclusion on ASTEC V1.1 assessment and evaluatiaedator applications at month 15
0 ASTEC development plan for further versions at morith 2

- the definition of the JPA N°3 (month 25-month 4&jth further efforts towards integration of research
programmes;

- the revision of research priorities identified ie BtURSAFE project, at month 24; this revision will
take into account:

o the accomplishment reached by researchers;

o the identification of remaining uncertainties highligd by calculations performed in the frame
of safety studies;
This revision will propose R&D programme orientattortackle revised remaining important issues.

- first edition of an integrated R&D SA programmaerainth 30. This document describes the strategy
proposed by SARNET to tackle the pending issues impdidaneactor safety. A programme is
proposed describing the research elements, but alseottkedistribution making the best of available
competence and means. The definition of this commorrgmage will constitute an important step
toward the integration of the different national R&Dategies in the domain of severe accidents. The
so-called Joint Research Activities (WP9-15) will gd@/the corresponding efforts.

- the first plan for mobility at month 13, and its apel 12 months later;

- and the beginning of writing SA courses and book.

5.2.Work package list/overview

WARNING: The lead contractors identified in thelfoling tables may change during the execution
of the JPA.
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SARNET Work package list (30 months)
The deliverables numbers are in bold when to be pauced during the JPA2
period (month 13-30)

In bold N° of deliverables to be produced during the2"® JPA

Work- Work package title Lead Start End Deliverable
package contractor month month No
No No
Integrating activities
WP1 Development of an Advanced Communication 23 1 >48 | 1,3,43
Tool (ACT)
WP2 ASTEC Users Support and Training, Integration 1 1 >48 | 6,7,34, 35,
and Adaptation (USTIA) 46
WP3 ASTECPHYsical Model Assessment (PHYMA) 1 1 >48| 6, 8,30,46,
47
WP4 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) 38,70,71,72,
73
WP6 Implementation of Experimental Database (IED 28 1 >48 | 2,39
wWpP7 Definition of Severe Accident Research Pricgitie 23 6 42 40,67
(SARP)
WP8 Integration Assessment (1A) 1 9 48] 10,49
Joint research activities
WP9 EARLY phase core degradation (EARLY) 7 1 36 11,12,13,14,
1549,50,51,
52,53,54
WP10 Late-phase Core Degradation and Vepsel 7 1 36 11,12,13,14,
behaviour (LATVES) 1549,50,51,
52,53,54
WP11 EX-Vessel Corium REcovery (EXCORE) 7 1 36| 11,12,13,14,
1549,50,51,
52,53,54
WP12 Hydrogen Behaviour in Containment (HBC) 21 1 6 3| 16,17,18,19,
2049,55,56,
57,58,59
WP13 Fast Interactions in Containment (FIC) 21 1 36 16,17,18,19,
2049,55,56,
57,58,59
WP14 Fission Product Release and Transport (FPRT 36 1 36 21,22,23,24,
2549,60,61,
62,63,64
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WP15 AEROsol Behaviour impact on source term 36 1 36 21,22,23,24,
(AEROB) 2549,60,61,

62,63,64
WP16 CONTainment CHEMistry Impact on source teim 36 1 36 21,22,23,24,
(CONTCHEM) 2549,60,61,

62,63,64
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SARNET Work package list (18 months - continued)

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

Spreading of excellence activities

WP17 Education and Training (ET) 32 1 >44 32,33 41

WP18 BOOK on severe accident phenomenology 32 1 >48 | 42,67
(BOOK)

WP19 MOBiIlity programme (MOB) 32 1 >48 | 4,5,68

Management activities

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

TOTAL

WP1 is essential for making easier the communicatibndsn the Coordinator and all the participants and
reducing the number of meetings. But its effect willyacome into force within the next JPA. The main
development effort has been produce during theyfe@at, beyond this year a lower but constant effaithei
produced to improve the tool and support users.

ASTEC WP2 to WP4 are continuous actions. WP2 is aokeyfor a strong use of the code and for extending i
capacity to most of water-cooled NPPs in Europadadition, WP2 is a key node in the integration pssaaf
the knowledge generated by the research activitig¢Rrd to WP16.

WP3 to WP5 are providing information on which tapibe research must focus. WP 7 will use this as an input
together with the states of the art and the recomntiendassued by research activities, WP9 to WP15, teemak
appropriate recommendations to the Governing Boartthe orientations to be given to the research in
SARNET.

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

WP9 to WP16 are focused on the issues identifiedWiR BAFE as being remaining outstanding safety issues.
They will contribute to resolve them while promotithg development of collaborations between particgant

WP17 to WP19 have the mission to contribute to tiheagping of excellence. They will have links with W&?2
ASTEC, WP5 on PSAs and more generally all researibhitgd/VPs.

WP20 will have a strong interface with all the WPs.

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005) September 2005 38 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



5.3.Graphical presentation of work packages
The main links between the WPs are illustrated below:

Months 13-18

Months 19-24

Months 24-3Q

Months 81-3

WP1 ACT

WP2 USTIA

WP3 PHYMA

WP4 RAB

WP5 PSA2

WP6 IED

WP7 SARP

WPS8 1A

WP9 EARLY

WP10 LATVES

WP11 EXCORE

¥
4
/

i

WP12 HBC

WP13 FIC

WP14 FPRT

WP15 AEROB

WP16 CONTCHEM

WP17 ET

WP18 BOOK

WP19 MOB

WP20 MANAG
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5.4.Detailed description, planning and time table

The following tables present the different work pagés. A summary of the deliverables is given at tideoén
the section. The person-months per participant aiedtetl when they correspond to a significant involeem
of the contractor (larger than 0.5 m-m).
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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, evaluatiorusdr's feedback and structuring of the information
content of the ACT. Maintenance and extension oied Site

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

ACT and the SARNET public web site have been dewlajuring the first year of SARNET project. The doltup
described below concerns only the maintenance of A@Tilze update of information available on the pullieB-
Site.

The work will be split in five tasks:

Task 1.5: Maintenance of the ACT

e Maintenance of the Server (Software upgrades)
* Maintenance of the ACT (user administration, adnhiaton of user rights, backup and restore facilities)

Task 1.6: Support of Users

» Extension of online help facility
e Support in handling document management and coll&borieatures of the ACT
« Help in setting up new shared sites and workspaces

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

e Evaluation of a survey conducted to assess the usgfastitin
« Evaluation of proposals for improvement of existingdtionality
» Development of new functionality (if required)

Task 1.8: Structuring and mapping the informationteonof the ACT

« Classification of information according to relevance
»  Construction of an information and knowledge mapfdailitating dissemination and exploitation of prdjeesults

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

Deliverables
Report on the analysis of ACT users requests at mdntb4£3

Milestones and expected result

Continuous updating and improvement of ACT andudfligc Web site.

Improvements in the ACT according to user feedbaubnth 24)
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ASTEC Users Support and Training, Integration and Adaptation (USTIA)

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

Activity Type Integrating activities

Participant id 1 4 6 7 10| 13| 14 15 14 18 21 2B 24
Person-months per patrticipant 135 1 1 12 1 1 1 1 1 1 1125 1
Participant id 251 26| 27| 30| 31| 374 33 3p 3p 3J7 42 43 16
Person-months per patrticipant 9 6 1 1 1 12| 79 1 1 1 1 6 |
Participant id 47 | 49| b1

Person-months per patrticipant 1 1 1

Objectives

Distribute the code versions and their documentatiaode users.

Provide a support for code users.

Organize information exchange between ASTEC users.

Capitalize the knowledge by integration of modelgppsed in the 3 SARNET thematic topics (Corium, ciomtent
and source term).

Improve and adapt the code to meet the users regens, particularly the extension to most types oftogac

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 proposgéosd (error corrections, minor development
- update the code and make these updates available
- deliver code versions and documentation: ASTEQVaélease in June 05 to all SARNET partner
The next version ASTEC V1.3 should be releaseddorse half of 2006.

Task 2.2.Users Club

All the organizations participating to the Integ@dde JPA will participate to the ASTEC Users Club.
Periodically Users Club meetings will be organiredrder to: exchange information on the code use;
examine the code status regarding its developmmehaasessment; examine users requests and diseirsg t
priority; prepare recommendations to be addresséuet Governing Board. During the second 18-months
period of SARNET, one Users Club meeting is plarine8ipring 2006 (it will also serve a¥'ASTEC
progress meeting).

The ASTEC Web site will be developed and maintainedd&e easier exchange of information and
documents between maintenance team and usersviimlACT in WP1).

%

Task 2.3.Training and learning

All the organisations involved in the Integral Call®A will participate to this activity (host, teachlearn).
Training sessions will be periodically organizede®ilearning site (on ASTEC Web site) will be opened
and maintained. A specific training course couldhganized by GRS in"2half of 2005 on ATLAS
graphical tool for processing ASTEC results.

During the second 18-months period, one trainirsgis@ on code use is planned (if judged necessary b
partners) for beginners in Sept-Oct 2006. The oggitn of specialized training sessions for exgreréd
users must be discussed with all partners and prdperiod to be defined, probably in JPA3).

Task 2.4 Code developments (in continuity of JPA1 work)

- Completion of specifications of model adaptaticegpuested by ASTEC users to model VVER,

- Specifications for the extension to BWR, CANDU &BMK (only initiated in JPAL),

- Specifications of models of the different systemsaM as requested by ASTEC users,

- Permanent synthesis of requests on ASTEC developissmed from outcomes of the Users’ Club meeting
and of other WP of SARNET (corium, containment, seuerm, PSA2 requirements). This will be used as
inputs for detailed IRSN-GRS specifications of thesi@mr ASTEC V2.

- Model developments by partners to improve the xjsnodelling (including those issued from outcomes of
other SARNET Topics).. T

(%)
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Deliverables

Partners’ requirements for ASTEC V2 development gz84) at 18 months

Specifications of ASTEC adaptation to different tyjpé reactor and to new safety systems (D35) at 18hmont
2" annual general Progress Report on topic ASTEC (8483 months

Progress Report on ASTEC adaptation to different BitPnew safety systems (D47) at 30 months
Progress Report on ASTEC modelling developments or epnents by partners (D48) at 30 months

Milestones and expected result

Delivery of ASTEC V1.2 in mid-2005

ASTEC V2 development plan end of 2005
Second Users club meeting in Spring 2006
Second users’ training session in Sept-Oct 2006
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Project Planning Time Table

'I\'/ZZst USTIA Lead. 1 | Months 13-18| Months 19 - 24 Month&5 - 30
MEETINGS M M M
Part. 1d.
V1.2 release of ---->WP3 D46
code and user 1, 23 -WP4
documentation
2.1
V1.3 release of ---->WP3
code and user 1,23 -WP4
documentation
Users clubs +llJ52e3rs M
2.2
ASTEC Web Bl D46 | -----mmmmmmomo oo
site update -WP1
- . 1,23 + M ---M
Training session Users
2.3
E-learnin (R I D46 o
¥ ~WP1
Specifications 1.23 925 | T D35| ----mmmmmmeee- D46 | -----mmmmmmmee- D47
for adaptation to e Ao
other reactors 26, 32, 33,
and systems 43
S T R B [DYT:] [ D48
. ode
developments 7,25,32
Requirements | | TTTTTTTTTTTTTTTT D34 D46
for V2 develop. 1,23
plan
—> Indicates main dependences betasks

Users=1, 4,6, 7, 10, 13, 14, 15, 16, 18, 21, 23, 24,28, 27, 30, 31, 32, 33, 35, 36, 37, 42,
43, 46, 47, 49, 51
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ASTEC Physical Model Assessmen(PHYMA)

Work package number | 3 | Start date or starting event: | 13

Activity Type Integrating activities

Participant id 1 4 6 7 10 13] 16/ 21§ 23 24 26 A7 3
Person-months per participant 9 [35] 2 1 8 2 9 8] 4.1 8 3 4 i
Participant id 31| 32| 33| 36| 37/ 43 47

Person-months per participant 5 3 6 1 2 8| 4.5

Objectives

Assess the physical models of the ASTEC code througlpadson to experimental results.

Description of work

This activity consists of comparison of ASTEC with espental data; exceptionally experimental datalmreplaced
by results provided by detailed reference codes, wingkels are mainly more detailed and assessed than TEeCAS
ones (example: CFD codes compared to CPA multi-camgait containment part of ASTEC).

The work organization during the second 18-monthogés:
Task 3.1 Finalization of partners’ assessment of ASTEC V1.1.
Task 3.2 Continuous update of ASTEC general validation matr

Task 3.3 Assessment for the version V1.2 following the largerixaefined in JPAL. This phase will cover the yeq
2006 (it could switch on the next version ASTEC Vafter its release). An even distribution of work ved searched
between all physical phenomena.

This activity will be shared between 20 organisagicaccording to their competence:

- In-vessel phenomena (thermal hydraulic and deg@dptienomena): BUTE, ENEA, FZK, IUSTT-IKE, IRSN,
IVS, JRC Petten, KTH,

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

- Containment behaviour: CIEMAT, UPI, ENEA, GRS, RSRC Petten, JSI, LEI, RUB, TUS,
- Source term: CEA, CIEMAT, ENEA, GRS, IRSN, JRCtBEet JSI, PSI, TUS, UJV,

- Integral tests (Phébus.FP): GRS, INR, IRSN, JR@&Ret

Deliverables
Conclusion of the ASTEC V1.1 assessment (D30) at 15hmont

2" annual general Progress Report on topic ASTEC (84B% months

Milestones and expected result

Finalisation of ASTEC V1.1 assessment at 15 months

Joint Programme of Activities, Update 1 (Rev 1)p(R004—March 2005) September 2005 45 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218

=



Project Planning Time Table

WP3

Tasks PHYMA Lead. 1 | Months 13- 18| Months 19-24| Months®2- 30
MEETINGS
Part. Id.
In-vessel CIv [
corium
Ex-vessel | ~—\,, ||-—--
3.1 corium CEV1
(with Containment ccor\| D30 D46
ASTEC I < - WP2
L7451 T N R | [SS—
FP CFP
Integral tests CIT __________)
32 Assessment Al -- e D46
matrix update \
In vessel oV \ ) —— .
corium
Ex v_essel CEV?2 \ ............... —
corium
3.3
(with Containment CCO2 M D46
ASTEC
V1.2)
FP (ol =~ T I
Integral tests cT/ | T -

— > Indicates dependence between tasks

Clv=1,6, 16, 21, 24, 27, 32

CEVI=1, 4, 23, 47
CCOI=1, 10, 13, 16, 23, 30, 33, 43
CFP=1, 7,10, 16, 23, 30, 31, 33, 36, 43, 47
CIT=1, 23, 25, 30

CEV2=1, 4, 21, 23, 43, 47
CCO21, 10, 16, 23, 30, 31, 33, 37, 43
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ASTEC Reactor Application and Benchmarking(RAB)

Work package number | 4 | Start date or starting event: |13

Activity Type Integrating activities

Participant id 1 6 7 13| 14 15| 16 14 23 24 25 d6 2
Person-months per participant 9 6 5 6| 65 35 8| 2611259 6 | 12| 11
Participant id 32| 33| 35| 36| 42 43 44 47 4 H1

Person-months per participant 3 | 45| 2.7 1 3 4| 10j415| 17 19

Objectives

Evaluate and improve the capability of ASTEC to satmireactor transients.

Description of work

This activity will provide inputs for the WP2 andP¥. The reactor transients will concern 5 types aftoga: PWR,
BWR, VVER, CANDU and RBMK.

ASTEC will be compared on reactor transients withititegral codes MELCOR and MAAP and with some spe@éli
codes such as: ICARE/CATHARE, ATHLET-CD, RELAP-SCDATOCOSYS, TONUS ...

The work organization during the second 18-month®gés:

Task 4.1 Participants carry out assessment works to comple#®S®EC V1.1 the benchmarking activity performed
in first year.

Task 4.2:Elaboration during the 6 first months of JPA2 ofratfset of ASTEC reference input decks for PWR and
VVER reactor applications. Then these input deckshelperiodically updatedhe same thing will be done
progressively for RBMK, CANDU and BWR reactors.

Task 4.3:Reactor calculation and benchmarking activity wité version V1.2 using the large reactor sequencexmg
defined in JPAL. This phase will cover the year 200€o{ld switch on the next version ASTEC V1.3 afterelease).

This activity will be shared between 231 organisaiol here will be probably an extension of the saffEecident
scenarios to calculate or to other SAMoost will contribute to the evaluation of ASTEC &ipgbility for PWR (see
project time table). Only partial code applicatitda8WR, CANDU and RBMK will be studied (waiting fdurther
model adaptation in USTIA WP).

The extension of ASTEC applicability for other remdypes than PWR will be analysed as follows:

- BWR: GRS, KTH

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

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

- CANDU: INR

- RBMK: LEI

N

Deliverables
ASTEC V1.1 evaluation for reactor applications (D815 months
2" annual general Progress Report on topic ASTEC (B848% months

Milestones and expected result
ASTEC V1.1 evaluation for reactor applications anddnths
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Project Planning Time Table

-}/ZZSS RAB Lead. 1 | Months 13 -18| Months 19-24] Months 2530
MEETINGS M
Part. Id.
PWR cPrR | T
CV1R, |----------
VVER-1000 3
41 | e
(ASTEC VVER-440 CV4R D31 D46
V1.1) ~WP2, WP7
RBMK 33 | T
CANDU 25 | ~
1,14, 23
Input deck D oo
4.2 data base | 2> gf 33, \ el R D46| - WP2
CPR, (|7
PWR 36 \
VVER-1000 CV1R \ """"""""
CV4R, | O\ | |-
43 VVER-440 5 \/ D46
(A\;c’lTZE)C RBMK 3 | ||
CANDU 5 |\ |7
BWR 23, 32 N

— > Indicates dependence between tasks

CPR=1,7, 14, 15, 16, 18, 23, 24, 35, 42
CV1R=13,26, 43, 47
CV4R =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: |13

Activity Type Integrating activities

Participant id 1 5 7 | 11 | 15| 19| 23| 25 30 33 34 3b 3
Person-months per patrticipant 5 2 |1 25| 4 25| 25 4 4 25 4 2 25 2
Participant id 43 | 44| 47| 49

Person-months per patrticipant 2 4 212

Objectives

Compare, improve and harmonize the methodologiesdufor developing Level 2 PSA within
European countries and share effort to develop adead tools, as far as they are required.
Identify most critical knowledge difficulties in attinuation with EURSAFE for R&D
prioritisation.

Adapt methodologies for application to the reatymes used in the recently jointed and candidattdea
European Countries.

Description of work
Task 5.1 Comparison of Level 2 PSA approaches, identificatibimprovement needs and recommendations of
methods:

- Finalization of D36 deliverable,

- Definition of a best-estimate method to take atoount hydrogen combustion (considering ignitiometi

and location). Recommendations particularly on tgessary degree of nodalisation, possibly suppornted

by other methods, such as CFD analyses, will be prdpose

- Definition of a best estimated method to assess, intagrated way, the effects of a breach at the oea
pressure vessel,

- Detailed comparison of boundary conditions and assomgptnade for MCCI assessment. Detailed
review of methods used to assess MCCI (parameters coatsidensequences analysed...).
Recommendations of a best estimated method on this sulifidee proposed,

- Detailed comparison of boundary conditions and assomgptinade for iodine releases assessment.
Recommendations of a best estimated method on this stddaw into account status of knowledge w
be proposed

- Comparison of main probabilistic software (KANT, 3K SPECTRUM, EVNTRE).

Task 5.2 Comparison of methodologies for assessment of uncéetaand identification of improvement and
harmonization needs:

- Finalization of the comparison report on the mdthused for uncertainties assessment, ar
the report about possible methods application,

- Finalization of the D37 deliverable,

- Detailed review of methods used and which cou@d used for the assessment of
uncertainties on hydrogen combustion (includescdestion of ignition time and location,
nodalization..., reference to possible methods ifiedtduring first SARNET period..),

- Detailed review of methods used and which coull used for the assessment of
uncertainties for Melt Coolant Concrete Interact{omcluding basemat failure time, effect
long term pressurization, ex vessel debris coatghil).

- Detailed review of methods used and which coud used for the assessment of
uncertainties for iodine releases assessment.

Ct

d of

the

Of

the
of

the

- Review of additional tools which should be neesgsfor uncertainties assessment and/or

sensitivity studies (to apply possible methodshasentoried in the first period of SARNET).

Task 5.3 Improvement of event tree methodology using dywcadiability techniques:
- finalization of the D38 deliverable,
- the benefit of the MCDET approach, compared &ssital approach, will be precised on the basis axheple

of the induced breaks of RCS,
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- another relevant example(s) for dynamic reliapgipplication will be definitively chosen. Themesagks WP5.1]
(and 5.2) —i.e. hydrogen combustion, effects of wdssach and MCCI will be considered as prioritiefaass
possible,

- software development for dynamic reliability metblugdyy application to a selected example will beiatéd. The
questions of ASTEC or other integral codes “couplimgl’ be examined as a part of this task,

- the ASTEC block diagram decomposition for SDTPD iagibn will be continued,

- the application on the example chosen of bottMB®ET and the SDTDP methods will be started. To achie
this tasks, it will be asked for PhDs or post PhDs énftamework of the mobility programme,

- the review of the possibility of integration in tNeCDET and SDTPD approaches of the methods recomrdend
for uncertainties assessment according to WP5.2 subwikke initiated in the continuity of WP5.2 sub task

Deliverables

Report on Level 2 PSA comparisons and recommended waiprents (D 36) at 18 months
Report on uncertainty assessment comparison and recatachenprovements (D37) at 18 months
Report on event tree approach limitations and pregpasethodological approach (D38) at 18 months

Report of probabilistic software comparison for le¥&SA application (D 70) at 24 months)

Report on recommendations of best estimated methdadkeanto account hydrogen combustion, consequerices o
vessel breach, MCCI, iodine releases in a level 2 E5AL) at 30 months

Report on recommendations on best estimated methaaksetanto account uncertainties on hydrogen comisti
MCCI, iodine releases in a level 2 PSA (D 72) anBihths

Status report on dynamic reliability methods appiacato level 2 PSA (D73) at 30 months.

Milestones and expected result

3 meetings (beginning of the period then about 7lahonths later)
First proposal of methods harmonization (D71, D&%230 months
Status report on reliability methods applicationeteel 2 PSA (D73)
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Project Planning Time Table

WPS PSA2 Lead. 5| Months 13-18 Months 19-24 Months Z&B
Tasks
MEETINGS (see Tasks
Part. Id.
------- M------D70
5.1 Comparison| List5.1 | ------- M------ D36 M ----M------ D71
5.2 Uncertainty | List5.2 | ------- M D37 M ----M------ D72
-WP7 -WPpP2
53 | Dynamic |5 a | M-----D38 M ~e--M------D73
reliability

List5.1 1, 5, 11, 15, 19, 23, 25, 33, 34, 36, 39, 43447,

List5.2 1, 7, 11, 15, 19, 23, 30, 33, 34, 36, 39, 43447,

List5.3 1, 7, 11, 15, 19, 23, 25, 33, 36, 44
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Implementation of Experimental Database (IED)

Work package number | 6 | Start date or starting event: | 13
Activity Type Integrating activities

Participant id 28 1 3 7 10| 17 23f 32 50
Person-months per patrticipant 45| 451451451451 45|35]45]| 45
Objectives

Provide SARNET with, develop and maintain an instrotribat ensures preservation, easy access for ¢
exchange and processing of Severe Accident expetaindata

pdes

Description of work

Task 6.2:Introducing in the network organisations that wesepart of the EURSAFE activity on the data baseTVT
and CIEMAT), and support to the others:

0 Creation of local STRESA nodes for the newcomers

0 Organisation of one-week training for these orgaiunat

Providing support for establishing the links with couomitation tool developed in WP1.

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

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

o Datafrom FOREVER, KMFCI, POMECO (KTH)

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

o Data from CODEX: core degradation bundle tests (AEKI)

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

Data base catalogue (D39) at 18 months

Milestones and expected result
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Project Planning Time Table

WP6 IED Lead. 28| Month 13 - 18 Month 19- 24 Month 25 - 30
Tasks
MEETINGS |M
Part. Id.
Deploymentby| | |
partners 10 | List 6.2
and 50
6.2 ‘
Deployment
continuation
and user 28
support
DataBase | .. . .. | 7 D39 | o |
6.3 Completion List 6.3

List 6.2 28, 10, 50
List6.3 28, 1, 3, 7, 10,17, 21, 32, 50
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Definition of Severe Accident Research PrioritiesSARP)

Work package number | 7 | Start date or starting event: |13
Activity Type Integrating activities

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

Objectives

Prioritise the research to be performed in thelfifl severe accident phenomena and managemenhlyn

using the results of EURSAFE, and ASTEC and Level & R8rk packages

bta

Description of work

- Agree on methodology

- Review issues resulting from EURSAFE not appropiiatevered by SARNET

- Analyse R&D progresses and results from Level 2 PSAegud

- Review issues ranking

- Review potential experimental and theoretical prognes to address these issues

- Make recommendations for R&D programme revision

Deliverables

Updated version of EURSAFE conclusions and proposa8)Bt 21 months (a preliminary version will be ingdty

distributed at Month 18)

Milestones and expected result

SARNET Integrated R&D elaborated in the frame ohtl&esearch Activities WPs at 24 months: D67
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Project Planning Time Table

'¥ZZK75 SARP Lead. 23] Month 13 -18 Month 18-24 Month 24 - 30
MEETINGS |M
Part. Id.
Methodology A
7.1 definition List 7
Revisionof | | T\ TTTTTC :]-|-QX-D4O
EURSAFE . -
7.2 conclusions/ List 7
proposals

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

The revision leads to recommendations to be intedria the update of the JRA.
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Integration Assessment (1A)

Work package number | 8 | Start date or starting event: | 21
Activity Type Integrating activities

Participant id 1 7 21| 23| 28| 32| 36

Person-months per participant

Objectives

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

ET

Description of work
Task yearly carried out, 3 months before the releteeannual report.
The Coordinator, concerned Scientific Coordinatoi some WP leaders carry out the work.
The work consists in:
¢ Collect the information necessary to measure the @wolof the 16 indicators defined in chapter 7;
* Analyse the results, and propose if necessary JPA duogextions;
e Propose the revision of the list in order to make edlseeassessment.
For the second year, the evolution of only one pfte indicators will be significant:
e 11: number of member accesses to the Web site
e 12: number of collaborative documents elaboratedarstbred using ACT
e 13: number of ASTEC users in SARNET

14: The number of organisations using ASTEC for itm@pplications

e |7: the number of access rights granted to contraftopplication in SARNET
e 111: the number of joint publications/communicason

e 112: the number of attendees to SARNET course oc#bpiainings

e 113: the number of researcher detachment

¢ 114: the number of presentations of SARNET

e 115: the number of hours devoted to updating SARN¥HB site

¢ 116: the number of access to the Website

Deliverables

Annual assessment report D49 at 24 months

Milestones and expected result

Continuous improvement of the process leading tol fBARNET objectives.
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Early-phase core degradation (EARLY)

Work package number | 9 | Start date or starting event: |13
Activity Type Other specific activities

Participant id 21 1 15| 16 23 25 29[ 36 4] 47
Person-months per participant 33 138] 18| 45|225| 24| 45| 45| 1338
Objectives

These issues result from:

- Selection of the research issue N°1.1"fFSVP EURSAFE project with following selection ratide: rapid
generation of hydrogen which may not be accommodated-combiners and risk of early containment
failure; improve knowledge about the magnitude afrogen generation.

- Conclusions of the COLOSS' WP project and preparation of Phébus FPT3 testvgtiowed needs of
improvements of understanding and modelling € Bnpact on core degradation. Same conclusions for
irradiated fuel dissolution.

- For oxidation and hydrogen production in a dandagpee, oxidation by air has been stressed during
EURSAFE PIRT exercise. Ranked at level 2 for cogralgation there is nevertheless a strong impact of
oxidising environment on the fuel and on the fissioodpcts release especially for Ruthenium. Initially
addressed in WP14, the Zircaloy oxidation by airyosteam-air mixtures issue will be identified separately
within WP-9 and constitute the initial condition®fsirods behaviour and fission products release. The
phenomenon of air oxidation may also occur duringoatial fuel management operations.

A more complete understanding is needed on theviilig physical processes: hydrogen generation gy
core reflooding conditions (esp. oxidation of meatah mixtures), BC and fuel burn-up impact on co
degradation for various atmosphere conditions fstesir and steam/air mixtures), and more genetaky
remaining questions in the core degradation eatbsp (in particular, oxidation of clad with advahedioys
and hydrogen generation during melt relocation water present in the vessel lower plenum).

The main WP objective will be the progressive indign of the R&D capacities on these issues, iriotd
better coordinate the research activities and apéirthe available competences and resources. Tihiben
done particularly through:
- Joint investigation of the physical processes inmtmleeach a common understanding through syntheses
experimental programs and on their interpretation.
- Development of adequate models for the above palyprocesses to be implemented into ASTEC.

This will lead to the definition and proposal ofoant R&D programme (models, experiments) to solve thisissither
by re-orientation of existing programmes or by l&hing new ones.

rin
re

Description of work
Task 9.1.Continuation of review and selection of availabtperiments/models for interpretation and modelling
activities. Joint recommendations on the test specificat{design and test matrix...).

Main experiments (separate-effect tests or integra)teQUENCH (incl. ISTC-1648 frame), SETs, experimenits
dissolution of fuel (U@ MOX) by Zry, MAESTRO plat-form, INR experiment at®iTC-PARAMETER.

Task 9.2.Synthesis of analyses and interpretations of selesteeriments from above Task, using different models
and/or codes (or thermodynamic databases such as NUCLEA).

Main codes: ICARE/CATHARE, SCDAP/RELAP5, SCDAPSIMITHLET-CD, MELCOR, ASTEC.
Task 9.3.Model synthesis and proposal of models to be implerdente ASTEC..

Deliverables
Progress report on CORIUM topic (D50) at 24 months

Progress report on review of experiments of the CORtojpic (D51).
Progress report on synthesis of experimental resutpirttion for CORIUM topic (D52).
Synthesis Progress report of the CORIUM topic on pajzoof models for ASTEC (D53)
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Definition of the joint R&D programme in the next JpAriod for the CORIUM topic (D54)
Contribution to SARNET Integrated R&D Plan at 24ntis: D67

Milestones and expected result

Second period conclusion meeting, assessment of worledimition of future joint R&D at 24 months

Project Planning Time Table

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

1\_/;/1;?5 WP 9 Lead. Months 13 - 18 Months 19- 24  Months 2530
MEETINGS M
Part. Id.
Jointreview of |, |-TTTTmmmmmmmmmoom | mmmmmmmmoooooes D51 -
1 experiments Al ‘
5 Joint All i --- T I D52\-D11, D15- -----
interpretation - WP7
Proposals of ! ______________ —
3 models for All D53
ASTEC / ~Wp2
4 Synthesisof | | ____ o D51 .
(Depends plant All WP7
on WP) applications -
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LATe-phase Core Degradation and VESsel behaviourLATVES)

Work package number | 10 | Start date or starting event: |13

Activity Type Other specific activities

Participant id 32 1 7 15| 21| 22| 23| 24 27 31 40 41
Person-months per patrticipant 315 25| 285 0.9 1.5 4.9 1685 1p 415 45 15 1.0
Objectives

The rationales for these issues result fréhF8/P EURSAFE project:

- For late-phase degradation and corium behaviolawer head, Research issue N°1,3 with following gilac
rationale: Improve predictability of the thermaatbngs on RPV lower head (or corium catcher devies)
maintain their integrity. It is also related to fResearch issue N°1.4 “External vessel cooling and RPV
integrity” for in-vessel melt retention strategies.

- For vessel integrity and corium release to cavigsdarch issue N°1,6 with following selection ratienal
Improve predictability of mode and location of RRAfldire to characterise the corium release into the
containment. This addresses also part of ResearchN§8uk “Melt relocation into water and particulate
formation” through the melt relocation from coreigeginto water filled space.

A more complete understanding is needed on theviiilg physical processes:
- For coolability of a molten corium pool in theater plenum or in an external core-catcher: in s

e

dry cavity, initial corium characteristics from teere region when relocating to the lower plendim,

and behaviour of molten pool in the lower plenuregfegation/stratification, heat transfers
boundaries...); in case of external vessel coolinigjical heat flux and external cooling conditioms
order to evaluate and design AM strategies fordasel melt retention.

- For vessel integrity and corium release to cavityconditions of dry cavity, vessel mechani
failure (mode, instant, location) due to thermalb amechanical loadings, and breach oper
processes and characteristics of corium releadetoavity.

The main WP objective will be the progressive in&igin of the R&D capacities on these issues, ireotd
better coordinate the research activities and dpéirthe available competences and resources. Titiben
done particularly through:

- Joint investigation of the physical processes inmtmleeach a common understanding through syntheses
experimental programs and on their interpretation.

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

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

to

cal
ing

Description of work

Task 10.1. Continuation of review and selection of availabbgperiments/models for interpretation g
modelling activities. Joint recommendations onttst specifications (design and test matrix...).
Main on going experiments:
- for late-phase degradation: SIMECO, LIVE....
- for vessel integrity: FOREVER, analytical testsphate fissuring, Vessel external cooling...
Other inputs may come from international projemM&SCA, OLHF, ISTC METCOR, ISTC 2936, IST
INVECOR (at proposal state)....
Task 10.2.Synthesis of analyses and interpretations of expersigam above Task with existing models or codes
thermodynamic databases such as NUCLEA).

Main codes: ICARE/CATHARE, ATHLET-CD, CFD codes, ANS, ASTEC.

Task 10.3.Synthesis of reactor scenario studies in order toamgpthe evaluation of initial or limit conditions tr
determine the impact of remaining uncertainties aidant evolution, using different codes (ICARE/CATHER
ATHLET-CD/KESS, ANSYS).

Task 10.4.Model synthesis and common proposal of models orplaése degradation and vessel integrity to be
implemented into ASTEC.

()

or
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Deliverables

Progress report on CORIUM topic at 24 months (D50)

Progress report on review of experiments of the CORtopic (D51).

Progress report on synthesis of experimental resutpirtation for CORIUM topic (D52).
Synthesis Progress report of the CORIUM topic on palzoof models for ASTEC (D53)
Definition of the joint R&D programme in the next JBAriod for the CORIUM topic (D54)

Contribution to SARNET Integrated R&D Plan at 24ntits: D67

Milestones and expected result
Second period conclusion meeting, assessment &f avat definition of future joint R&D at 24 months
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Ex-vessel Corium Recovery (EXCORE)

Work package number | 11 | Start date or starting event: |13

Activity Type Other specific activities

Participant id 24 1 7| 15| 19| 21| 23] 32 37 41 4y 48 5D
Person-months per participant 4.05| 2.35| 4.35 1.8 4.5 1.9 0.15 21 110 2|32 159 0
Objectives

The rationales for these issues result fréhF&P EURSAFE and EUROCORE projects:
- For ex-vessel case w/o water injection (EURSAFE $t&fR2.1 “MCCI: molten pool configuration and
concrete ablation" and N°2.3 “Ex-vessel corium catchorium ceramics interaction and properties”: iover

predictability of axial versus radial ablation udate phase MCCI to determine basemat failure time sl 10

of containment integrity; demonstrate the efficien€gpecific corium catcher designs by improving the
predictability of the corium interaction with coriuratcher materials.
- For ex-vessel case with water injection (EURSAFE&&N°2.2 and 2.4): increase knowledge of cooling

mechanisms by top flooding the ex-vessel corium podetoonstrate termination of accident progression and

maintenance of containment integrity; demonstréfteiency of water bottom injection to cool coriumgio
and its impact on containment pressurization.

- The scope of the work-package is extended alsarticplate debris coolability for in-vessel situation
(EURSAFE item N°1.2): termination of the accidentresflooding of the core while maintaining RCS
integrity. Increase predictability of core coolingrihg re-flooding.

A more complete understanding is needed on thevimllg physical processes:

- For corium behaviour during interaction with cogte or ceramic and for ex-vessel pool corium

coolability: pool stratification and layers statyiliunder gas sparging; heat transfer mechan
power distribution and ablation homogeneity; fissiproduct remaining in the pool; cera

sm,
ic

dissolution mechanisms; cooling mechanisms withewan top of the melt (bulk cooling, water

ingression or melt ejection); crust anchorage phea in reactor pit and consequence for

elt

ejection mechanism; porosity formation during coglby bottom injection of water into the melt

and consequences for water management and stedorcpom.

- For core coolability: behaviour of ex-vessel maate debris beds in water present in the cayity.

thermal hydraulics of debris beds, without or withter injection, coolability of debris beds (in
ex-vessel), coolability of the molten pool withimet core, fuel rod collapse and molten pool ¢
failure.

The main WP objective will be the progressive intdign of the R&D capacities on these issues, iriotd
better coordinate the research activities and dpéirthe available competences and resources. Titiben

done particularly through:
- Joint investigation of the physical processes inmt@eeach a common understanding through syntheses
experimental programs and on their interpretation.
- Development of adequate models for the above palyprocesses to be implemented into ASTEC.

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

ust
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Description of work

Task 11.1.Continuation of review and selection of availabtperiments/models for interpretation and modelling
activities. Joint recommendations on the test specificat{design, test matrix...). Contribution to new OE@Bgram
proposal.

Main on going experiments:

- for debris or corium pool coolability: DEBRIS, SKYPOMECO, DECOBI, COMET, VULCANO

COMECO ....
- for MCCI: ARTEMIS, VULCANO, COLIMA, COMETA, FRA-ANPGmbH....
Other inputs may come from international proje@ECD-MCCI, CHESS ISTC, ...

Task 11.2Synthesis of analyses and interpretations of expemnts from above Task with

existing models or codes (or thermodynamic datalsasech as NUCLEA).
List of codes:
- for debris coolability: ICARE/CATHARE, KESS and AILET-CD, WECHSL, ASTEC, TOLBIAC-ICB,
THEMA, CROCO 2D, WEX, COCOSYS, MELCOR, MC3D....
- for MCCI: WEX, WECHSL,ASTEC, TOLBIAC, TOLBIAC-I®, CROCO 2D, MELCOR, MEWA,
COSACO...

Task 11.3:Synthesis of plant applications in order to deterrtfieeimpact of remaining uncertainties on accident
management.

Task 11.4.Model synthesis and common proposal of models of cociumerete or ceramic interaction and corium
debris or melt coolability to be implemented intoTA&SC.

Deliverables

Progress report on CORIUM topic at 24 months (D50)

Progress report on review of experiments of the CORtojpic (D51).

Progress report on synthesis of experimental resutpirtation for CORIUM topic (D52).
Synthesis Progress report of the CORIUM topic on palzoof models for ASTEC (D53)
Definition of the joint R&D programme in the next JPAriod for the CORIUM topic (D54)

Contribution to SARNET Integrated R&D Plan at 24ntis: D67

Milestones and expected result

Second period conclusion meeting, assessment of wordedimition of future joint R&D at 24 months
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Hydrogen Behaviour in Containment (HBC)

Work package number | 12 | Start date or starting event: | 13
Activity Type Other specific activities
Participant id 1 7 13 20 21 23 30 31 32 33 35
Person-months per participant: 23| 53| 45| 45| 27 105 68 2B 23 15 15
Participant id 37 40 43 47 48 49
Person-months per participant: 35| 15| 15| 45| 45 4.5
Objectives
This WP concerns two main issues:
- Containment atmosphere mixing and hydrogen distdhub the containment, with respect to risk of high
concentration,
- Hydrogen combustion and associated risk mitigation.
A more complete understanding is needed on theviiilg physical processes:
- For containment atmosphere mixing, it is essétigetermine with good confidence the hydrogen

distribution in the different parts of the contaimt, taking account of containment geometry (multi-

compartment), mass and energy exchanges cominggdhemomena as wall condensation, spray
sump evaporation. During the first™2nonths of SARNET, a review of the knowledge and
identification of modelling and validation needssaaade, taking account in particular the on-gg
work of ISP-47. In the second JPA this activitylve# continued but will be more focussed work
recombiner modelling, spray modelling and generalyplicability of CFD codes to containme
thermal-hydraulics will be made.

- For hydrogen combustion and associated risk atithg: formation of combustible gas mixtures
containments, its local gas composition and paémbmbustion modes. The investigations t
into account the containment geometry (multi-cortipant), mass and energy exchanges (
condensation, spray and sump evaporation), loc#tidimensional effects of hydrogen combusti
and the reaction kinetics inside catalytic recoratsn

The main WP objective will be the progressive in&igin of the R&D capacities on these issues, irotd
better coordinate the research activities and apéirthe available competences and resources. Tihiben
done particularly through:
- Joint investigation of the physical processes inmmmeeach a common understanding through syntheses
experimental programs and on their interpretationd, the organisation of workshops.
- Development of adequate models for the above palyprocesses to be implemented into ASTEC.

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

Description of work

Task 12.1.Review and selection of available experiments/moaelsferpretation and modelling activities.
Discussion of experimental activities and recommendatior the specification of experiments/programmes:
TOSQAN, MISTRA (OECD and national), ThAI (OECD).

Task 12.2Synthesis of analyses and interpretations of expents from above Task with
existing models or codes (CFD codes, TONUS, COMBEACFLOW, ASTEC, COCOSYS....).

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

Task 12.4.Model synthesis and common proposal of models to besimgaited into ASTEC but also recommendati

and
the
ing
on
nt

in
pke
wall
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for implementation of containment-related physicabede for CFD codes.
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Deliverables
Progress report on CONTAINMENT topic (D55) at 24 manth

Progress report on review of experiments of the CONIMENT topic (D56).

Progress report on synthesis of experimental resultpietation for the CONTAINMENT topic (D57).
Synthesis Progress report of the CONTAINMENT topigooposals of models for ASTEC (D58)
Definition of the joint R&D programme in the next JRAriod for the CONTAINMENT topic (D59)

Contribution to SARNET Integrated R&D Plan at 24ntits: D67

Milestonesand expected result
Second period conclusion meeting, assessment &f avat definition of future joint R&D at 24 months
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Fast Interactions with Corium (FIC)

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

Activity Type Other specific activities

Participant id 1 7 15 19 21 23 24 31 32 37
Person-months per participant: 8.3 15 3 0.8 9.3 22% 7.5 2.2 2p 1
Participant id 43

Person-months per participant: 4.5

Objectives

The diverse interaction modes of corium, ejected the reactor cavity after RPV failure, may leadigh

temperature and pressure loads on the containmevitab components. Depending on the conditions at

failure and on reactor geometry, fuel-coolant-iatdions (FCI) or direct containment heating (DCHh
take place.

A more complete understanding is needed on thd-tflynamic, thermal and chemical processes, for in
development and validation, especially for the mapilon to the reactor case that requires a scdlin
dimension and from model fluids to corium.
The main WP objective will be the progressive in&igin of the R&D capacities on these issues, irotd
better coordinate the research activities and dpéirthe available competences and resources. Titiben
done particularly through:
- Joint investigation of the physical processes inmt@eeach a common understanding through syntheses
experimental programs and on their interpretation.
- Development of adequate models, for the DCH dolythe above physical processes to be implemented i
ASTEC.
This will lead to the definition and proposal ofaint R&D programme (models, experiments) to sohis
issue, either by re-orientation of existing prognaes or by launching new ones.

L4

ode

-

Description of work

Task 13.1.Review and selection of available experiments/moaelsterpretation and modelling activities. Define
important phenomena for which models have to be irggt@r developed on the basis of the EURSAFE tables.
Discussion of experimental activities and recommendatior the specification of experiments/programmeshe
DCH issue (DISCO facilities) and the FCI issue (expilitees: MICRONIS, DROPS, MISTEE and KROTOS).
Delineate the necessary data to be measured. A€forfelose link with the OECD-SERENA programme exist

Task 13.2.Synthesis of analyses and interpretations of expergrimrm above Task with existing models or codes
(MC3D, MATTINA, IKEJET/IKEMIX, IDEMO-2D, SIPHRA3D, MMETA for FCI, and CONTAIN, MAAP4,
COCOSYS and RUPUICUYV for DCH).

Task 13.3 Model synthesis ancbmmon proposal of models to be implemented intd &S.

Deliverables

Progress report on CONTAINMENT topic (D16) at 24 manth

Progress report on review of experiments of the CONMIMENT topic (D17).

Progress report on synthesis of experimental resultpietation for the CONTAINMENT topic (D18).

Synthesis Progress report of the CONTAINMENT topigooposals of models for ASTEC (D19)
Definition of the joint R&D programme in the next JPAriod for the CONTAINMENT topic (D20)

Milestonesand expected result

Second period conclusion meeting, assessment &f avat definition of future joint R&D at 24 months
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Fission Product Release and Transport (FPRT)

Work package number | 14 | Start date or starting event: [ 13

Activity Type Other specific activities

Participant id 1 3 7 15 16 21 23 25 3( 36 46 5
Person-months per participant: 6 3 35| 36 310751 12] 18| 15| 15 15 3
Objectives

The rationales for these issues related to fissionustaglease and transport in the RCS result from tHevsP
EURSAFE project:

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

- Improvement of predictability of iodine species exjtthe RCS to provide a best estimate of the soutoe in
the containment.

The main WP objective will be the progressive in&ign of the R&D capabilities on these issues,riteo
to coordinate better the research activities artinige the available competences and resources. Witli
be done particularly through:

- Joint investigation of the physical processes inmmmeeach a common understanding through syntheses

experimental programmes and on their interpretation;

- Development of adequate models for the above palyprocesses to be implemented into ASTEC.
This will lead to the definition and proposal ofainit R&D programme (models, experiments) to sohis
issue, either by re-orientation of existing prognaes or by launching new ones.

t

Description of work

Task 14.1.Review and selection of available experiments/modaelsterpretation and modelling activities.
Discussion of experimental activities and recommendatior the specification of following experiments/mammes:
VTT Ru speciation tests, UCL analytical tests, VERD®WUSET, VERCORS, release experiments for In antyCd
IRSN, FZK Zr/air oxidation tests and Phébus-FP.

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

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

Deliverables

Progress report on SOURCE TERM topic (D60) at 24 mont

Progress report on review of experiments of the SOURERM topic (D61)

Progress report on synthesis of experimental resultgpetation for SOURCE TERM topic (D62)
Synthesis Progress report of the SOURCE TERM topigroposals of models for ASTEC (D63)
Definition of the joint R&D programme in the next JBAriod for the SOURCE TERM topic (D64)

Contribution to SARNET Integrated R&D Plan at 24ntits: D67

Milestonesand expected result

Second period conclusion meeting, assessment &f avat definition of future joint R&D at 24 months

Joint Programme of Activities, Update 1 (Rev 1)p{R004—March 2005) September 2005 66/ 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



AEROsol Behaviour impact on source term (AEROB)

Work package number | 15 | Start date or starting event: | 13
Activity Type Other specific activities
Participant id 1 7 8 10 12 17 23 29 36 45 50
Person-months per participant: 15 1 4.5 6 229 15 106 45 225 B 1.5
Objectives
The rationale for the issues related to aerosol beharesult from the 8 FWP EURSAFE project:

- Quantification of the source term for aerosol rétenin the secondary side of steam generator anddeaka

through cracks in the containment wall;

- Quantification of the source into the containmare b re-volatilisation in the RCS.
The main WP objective will be the progressive in&igin of the R&D capacities on these issues, ireotd
better coordinate the research activities and dpéirthe available competences and resources. Titiben
done particularly through:

- Joint investigation of the physical processes inmmmeeach a common understanding through syntheses jon

experimental programmes and on their interpretation;
- Development of adequate models for the above palyprocesses to be implemented into ASTEC.
This will lead to the definition and proposal ofanit R&D programme (models, experiments) to sohis
issue, either by re-orientation of existing prognaes or by launching new ones.

[

Description of work

Task 15.1.Review and selection of available experiments/modaelsterpretation and modelling activities.
Discussion of experimental activities and recommendatior the specification of following experiments/pmammes:
ARTIST, PSAERO, HORIZON, RADSOL, PECA/SGTR, and JRGraporisation tests.

Task 15.2.Synthesis of analysis and interpretations of abopem@xents with existing models or codes.

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

Deliverables
Progress report on SOURCE TERM topic (D60) at 24 mont

Progress report on review of experiments of the SOURERM topic (D61)

Progress report on synthesis of experimental resultpnetation for SOURCE TERM topic (D62)
Synthesis Progress report of the SOURCE TERM topigroposals of models for ASTEC (D63)
Definition of the joint R&D programme in the next JBAriod for the SOURCE TERM topic (D64)

Contribution to SARNET Integrated R&D Plan at 24 rthesn D67

Milestones and expected result

Second period conclusion meeting, assessment &f avat definition of future joint R&t 24 months
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CONTainment CHEMistry impact on source term (CONTCHEM)

Work package number | 16 | Start date or starting event: | 13

Activity Type Other specific activities

Participant id 1 2 9 10| 15| 19| 23 30 36 43 5p
Person-months per participant: 15 3 3 6.8/ 09 45 15 45225| 225| 3
Objectives

The rationale for the issues related to iodine chiyniis the containment result from th8 BWP EURSAFE project
that drew conclusions on needs for improvement diptieég iodine chemistry in the containment, to resltie
uncertainty in the iodine source term.

The main WP objective will be the progressive in&igin of the R&D capacities on these issues, ireotd
better coordinate the research activities and dpéirthe available competences and resources. Titiben
done particularly through:
- Joint investigation of the physical processes inmt@eeach a common understanding through syntheses
experimental programmes and on their interpretation;
- Development of adequate models for the above palyprocesses to be implemented into ASTEC.

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

—

Description of work

Task 15a.1.Review and selection of available experiments/moaelmferpretation and modelling activities.
Discussion of experimental activities and recommendatior the specification of following experiments/pmammes:
EPICUR, CAIMAN, SISYPHE, Chalmers tests, PARIS, Pre2bR.

Task 15a.2.Synthesis of analyses and interpretations of aboveiexgats with existing models or codes.

Task 15a.3.Model synthesis and common proposal of models tonpéeemented into ASTEC.

Deliverables
Progress report on SOURCE TERM topic (D60) at 24 hmont

Progress report on review of experiments of the SOURERM topic (D61)

Progress report on synthesis of experimental resultpnetation for SOURCE TERM topic (D62)
Synthesis Progress report of the SOURCE TERM topigroposals of models for ASTEC (D63)
Definition of the joint R&D programme in the next JBAriod for the SOURCE TERM topic (D64)

Contribution to SARNET Integrated R&D Plan at 24ntits: D67

Milestonesand expected result

Second period conclusion meeting, assessment &f avat definition of future joint R&D at 24 months
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Education and Training (ET)

Work package number [ 17 | Start date or starting event: | 13

Activity Type Other specific activities

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

Person-months will be precised later (around 1.5 naf§@r identification of teachers in the candidate
organisations (only, the topical coordinator (KTH)da&CEA and IRSN as co-organisers of the first course
sessions are identified).

Objectives
Develop Courses on Severe Accident Phenomenoladjyh@nPSA, Integrate with the NEPTUNO Project

Description of work

The Education and Training programme in SARNET isifireg on raising the competence level of the studemds
researchers engaged in severe accident researchrdbdWwis purpose a course will be developed on thewsdreas
of severe accident phenomenology. This would inctogies such as the early and late phase of in-vesezl ¢
degradation, fission product release, aerosol transpgssel failure, DCH, hydrogen combustion and deioma
MCCI, containment loading etc. The teaching wilt be a survey but an in-depth treatment so that titests and
researchers will be able to (a) understand (b) dpvble methodology in the topics further and (c) usayesis tools
(e.g. ASTEC) more effectively.

The PSA course will be developed to provide the esttel and researchers a hands-on experience with the

Level 2 PSA of PWR, BWR and VVER plants. The dedwipof the scenarios with event trees and of
failure rates with fault trees will be demonstratedi efforts will be made to determine the probitéod of
the various events occurring. The consequenceysimas performed in codes like ASTEC, MELCO
MAAP and their phenomenology will be explained. particular, the models in the ASTEC code will
explained. The best estimate analysis will be mpphted with an uncertainty analysis. It will ts=d to
demonstrate the margins that are available in ldnat designs and operations.

A course on Reactor Safety in which Introductorye8e Accident phenomenology is taught will be
proposed to the NEPTUNO Project for the Europeant®iasn Nuclear Engineering programme.

the

R1
be

Deliverables
Course on Severe Accidents (SA) will be availabledelivery at 21 months (D32).
Course on PSA will be available for delivery atrigdnths (D41).

Milestonesand expected result
Finalization of the programme of a first teaching mgsen SA Phenomenology at 15 months
Finalization of the programme of a first teachiegson on PSA at 15 months

Completion of a first version SA Phenomenology Coats24 months

Completion of a first version of PSA Course at 2gnihs
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BOOK on severe accident phenomenology (BOOK)

Work package number | 18 | Start date or starting event: | 13
Activity Type Other specific activities

Participant id 32 1 10 12 23 33 37 43 7
Person-months per participant: 15

Person-months will be precised later (around 1.5 naf§@r identification of writers in the candidate
organisations (only, the topical coordinator: KTH@sidered in this table).

Objectives

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

Description of work

At present there is no text (source) book on seaec&lent phenomenology, which can be used by the
students and researchers to learn the subject Aregatbook is quite essential in terms of prongli
knowledge in a concise and focussed manner alotigtiaé references, which could be used by a stuaten
a researcher to perform independent and more @étstildies. The textbook should deal with the whol
progression of the severe accident including tit@iriransient leading to a severe accident calbyed
additional faults. This textbook, probably, woulel duite voluminous due to the large body of materia
the large number of papers and studies in Sevecglduats. The text should be reviewed by a set ef pe
reviewer. The intent should be to provide not ahlyy methodology but also an assessment of therofsea
results. The textbook should be addressed to stsiden researchers beyond the level of Mastersioiesr
Engineering. An abbreviated version may be addresstit students, who enrol in the European Magte
Nuclear engineering Programme under the NEPTUNO IP.

Deliverables
SA Book skeleton with some chapters ready D 42 at @itins.
Book draft at 30 months

Milestonesand expected result
Initial meeting and decisions on the principal amel supporting authors at 15 months
The first draft of the book should be completed0&
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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 fard&nts and researchers, to form teams of resear|
and to develop training for reactor operators iese accident domain.

cher

Description of work

At present there is no organized programme in Eurageruwhich students and researchers could go tadiffe
laboratories for education and training in the seeemdent area. One element to develop is the suinteenship
programme under which a student spends a summer at aboiersity (than his own) to learn about the severe
accident work ongoing there.

The second element of this WP would be the develaproé the deputation programme in which
researcher from one laboratory will spend a yeaaraither European Laboratory where he / she w
participate in an area of the severe accident resaangoing there. In this mobility programme, thag
term goal is to build teams which would engage tfogrein a certain activity of the NoE e.g. co
debugging, code validation, simulant material expents, real material experiments, etc.

The third element of this WP is to develop a tragmogramme for plant operators and interested
researchers in the severe accident managemendprresewith, or without, a simulator. Here, the bagis
should be in identifying what these proceduresbaeed on and why they are effective.

puld

Deliverables
Completion of a development plan and cost to SARRE Btudent summer internship at 13 months (D4)

Completion of a development plan for researcher @joutand placing of 2 — 3 researchers for 1 yeaBanhonths
(D)

Update of the 2 development plans at 25 months (D68)

Completion of a development plan for operator tragrin SA management procedures at 36 months

Milestonesand expected result
Placing of 2 — 3 students on summer internships atdriihs, and again at 27 months

Placing of 1-2 researchers for deputation at dtissratories at 15 months, and again at 27 months
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MANAGement (MANAG)

Work package number | 20 | Start date or starting event: | 13
Activity Type Other specific activities

Participant id 1 7 21 23 32 36

Person-months per participant: 225| 45| 45 3 3 4.5

Objectives
Coordinate the JPA technically and financially

This activity involves mainly the Coordinator ane tiopical coordinators

Description of work

- Monitor progress of JPA

- Check release of deliverables and survey milestones

- Organize technical reviews when necessary

- Anticipating and examining possible difficultiesJRA execution

- Making synthesis for JPA update (12 months after SBERNeginning) for Governing Board approval

- Elaborate budget for the second JPA (month 13 tahm®)

- Distribute community funds as decided in the Congortagreement;

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

- Organize information diffusion (newsletter, progresports, ...)

- Organize periodically a general conference (tadogpled with ASTEC users club meeting), every 18t

Deliverables
International seminar ERMSAR 2005 at month 20: D44

At 24 months:
Annual progress report (D65)
JPA update proposal (D66)

First edition of an integrated R&D SA programme. Tdosument describes the strategy proposed by SARNET to
tackle the pending issues important for reactor séfdy)

Milestonesand expected result
First SARNET conference (2005)
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5.5.Deliverable list

The JPA for the second 18 months is divided in 28 waidkages, including 8 on integrating activitiesph6
jointly executed research activities, 3 on spreaditgléence and 1 on management.

(In ltalics deliverables produced during the firsti@nths of the contract)

Deliverables list
Joint programme of activities (18 months period, moth 13 - 30)

Del. Deliverable name WP no. Lead | Estimated Nature® Dissemination| Delivery date®
no.2 particip- | indicative level (proj. month)
ant person proy.
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

8 ASTEC Assess. Matrix 3 1 15 R RE 12

9 ASTEC Bench. matrix 4 1-23 15 R RE 12

10 Indicator Assessment. 8 1 4 R CO 12

11 Progress report on 9-11 7 3 R (6{0) 12
CORIUM Activities

12 CORIUM Exp. Recom 9-11 7 10 R CO 12

13 CORIUM Interp Synth. 9-11 7 28 R CR 12

14 CORIUM Model Recom| 9-11 7 18 R CR 12

15 CORIUM Prog. Revision  9-11 7 10 R CO 12

16 Progress report on 12,13 21 3 R CcO 12
CONTAIN. Activities

2 Deliverable numbers in order of delivery dates:-En
3 Please indicate the nature of the deliverable usiregof the following codes:
R = Report
P = Prototype
D = Demonstrator
O = Other
* Please indicate the dissemination level using ortkeeofollowing codes:
PU = Public
PP = Restricted to other programme participants (inclgdhe Commission Services).
RE = Restricted to a group specified by the consor{iimciuding the Commission Services).
CO = Confidential, only for members of the consorti(intluding the Commission Services).

CR = Confidential, parts of the reports only for memsbef working on the same subject (including the

Commission Services)

® Month in which the deliverables will be availabMonth 1 marking the start of the project, and alivaely

dates being relative to this start date.
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17 CONTAIN. Exp. Recom 12,13 21 10 R CcO 12

18 CONTAIN. Interp Synth 12,13 21 28 R CR 12

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 CO 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 CO 12

29 Cost statements 20 1 1 R CcO 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 R PU 15-> 22

33 NEPTUNO Particip. 17 32 2 R PU 15->>30

34 Requirements for 2 1-23 12 R RE 18
ASTEC V2 dev. plan

35 Specifications of ASTEQ 2 1 30 R (6{0) 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 R PU 18->22

42 Book, skeleton 18 32 12 RE 18

43 Synthesis of requests | 1 1 3 R PU 18
from ACT users

44 ERMSAR 2005 20 + al 10 0] PU 20

45 Revision of Mobility 18 32 2 R PU 21
plan

46 Progress report on 2-4 1-23 20 R (6{0) 24

ASTEC Activities
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47 ASTEC Adaptationto | 2 1 15 R RE 30
different NPP and
systems (Prog. Rep.)
48 ASTEC New Models 2 1-23 15 R RE 30
49 Indicator Assessment. 8 1 4 R CO 24
50 Progress report on 9-11 7 3 R CcO 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 CR 24
58 CONTAIN. Model 12,13 21 18 R CR 24
Recom
59 CONTAIN.Prog. Revision 12,13 21 10 R CO 24
60 Progress Report on 14-16 36 3 R (6{0) 24
Source Term (ST)
activities
61 ST Exp. Recom 14-16 36 10 R CO 24
62 ST Interp Synth. 14-16 36 28 R CR 24
63 ST Model Recom 14-16 36 18 R CR 24
64 ST Prog. Revision 14-16 36 10 R CO 24
65 Annual progress report 20 1 6 R CcO 24
66 JPA update 20 1 6 R CO 24
67 First version of R&D 20+all | 1 6 R PU 24
programme
68 Update of Mobility Plan| 18 32 2 R RE 25
69 Book first draft 18 32 12 R RE 30
70 Probabilistic software | 5 1 3 R RE 24
comparison for PSA2
71 Recommendation on 5 1 5 R RE 30
BEM for events in PSA2
72 Recommendation on 5 1 5 R RE 30
BEM for uncertainties in
PSA2
73 Status report on 5 1 5 R RE 30
reliability methods
application to PSA2
TOTAL for deliverables to be produced during the JRAZD2
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Description of work, JPA2

6. Project resources and estimation of incurred dible costs

6.1.Efforts for the full duration of the project (as defined at the beginning of the projegt

SARNET

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 SARNET {dgrthe duration of the project, these responsibilimay change,

and this will modify the efforts provided by conged 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 | [ 12 | | [ 12

[ 3. AEKI [ 12 [ 12 | | | 24

[ 4. ARCS [ 12 | | | [ 12

[5. AUN [8 | | | | 8

| 6. BUTE | 48 | | | | 48

| 7. CEA* | 78 | 48 | 8 | 12 | 146

[ 8. CESI | [ 12 | | [ 12

® Indicate effort in person months

" other specific activities' according to Article?6 of Annex Il to the contract
8 except management of the consortium activities
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Description of work, JPA2

SARNET

[ 9. Chalmers | [ 12 | | 12
[ 10. CIEMAT | 24 | 12 | | 36
[ 11. CSN | 24 | | | 24
[ 12. DEMOKRITOS | [ 2 [ 8 | 10
[ 13. UPI | 48 | 12 | | 60
[ 14. EA [ 20 | | | 20
| 15. EDF | 24 | 36 | | 60
[ 16. ENEA | 48 | 24 | | 72
[ 17. FORTUM [ 12 | 4 | | 16
[ 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
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Description of work, JPA2

SARNET

[ 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 | 8 [ 109
[ 33. LEI | 54 | 12 | 8 | | 74
[ 34.NNC | 8 | | | | 8

[ 35. NRG [ 12 | 8 | | | 20
[ 36. PSI | 6 | 24 | 4 | | 34
[ 37. RUB | [ 24 | 8 | | 32
[38. | | | | |

[ 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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Description of work, JPA2 SARNET

[ 45. UCL | | 12 | | | 12 |
[ 46.UJD | 28 | | | | 28 |
[47. 0V [ 30 [ 24 [ [ [ 54 |
[ 48. UPM | | 24 | | | 24 |
[ 49. VEIKI | 48 [ 12 | | | 60 |
[ 50. VTT | 8 | 24 | | | 32 |
[ 51. VUJE | 50 | | | | 50 |
[ 52. BTech | | 24 | | | 24 |
| TOTAL per ACTIVITY Type | 1404 | 692 | 96 | 108 | |

[ Overall TOTAL efforts [ | | |

2294 |

WARNING: This table has been established with theeiamption that during the duration of the contrhet¢ is no changing in organizations (*) respoesifficoordinating
domains or managing databases or information system

Joint Programme of Activities, Update 1 (Rev 1) (Rp04—March 2005) September 2005 80/ 93
SARNET-MANAG-D27-Rev 1 TNRSN-DPAM/DIR-2005-218



Description of work

EC-SARNET/FI60-CT-2004-509065

6.2.Efforts for the second JPA 18 month period (math 13-month 30)

Project Number (acronym) - 509065 (SARNET)

Network Effort Form 2 - 18 months period, month 13 -30

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
PHYMA 9 3.5 2
RAB 9 6
PSA2 0.75 2
IED 4.5 4.5
SARP 3
IA * 0

Jointly executed research activi
CORIUM 8.7
CONTAINMENT 10.5
SOURCE TERM 9 3 3

Spreading of Excellence activit
ET 15
BOOK 0
MOB 0
TOTAL JPA 69.45 3 7.5 4.5 2 9
Management Activities
MANAG 22.5
TOTAL Management 22.5
TOTAL per PARTICIPANT 91.95 3 7.5 4.5 2 9

Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dimation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30
Project Number (acronym) — 509065 (SARNET)

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
PHYMA 1 8
RAB 5
PSA2 2.5 4
IED 4.5 4.5
SARP 3
IA * 0

Jointly executed research activi
CORIUM 7.2
CONTAINMENT 6.75
SOURCE TERM 4.5 4.5 3 12.8 2.25

Spreading of Excellence activit
ET 15
BOOK
MOB
TOTAL JPA 47.95 4.5 3 26.3 4 2.25
Management Activities
MANAG 4.5
TOTAL Management 4.5
TOTAL per PARTICIPANT 52.45 4.5 3 26.3 4 2.25
Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dimation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30
Project Number (acronym) - 509065 (SARNET)

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

[
[N
=
[N
=

USTIA

N
©

PHYMA

RAB 6 6.5 3.5 8 2.6

PSA2 2.5

IED 4.5

SARP 3

IA *

Jointly executed research activi

CORIUM 4.5 4.5

CONTAINMENT 4.5 3

SOURCE TERM 4.5 3 1.5

Spreading of Excellence activit

ET

BOOK

MOB

TOTAL JPA 13.5 7.5 22 255 6 3.6

Management Activities

MANAG

TOTAL Management

TOTAL per PARTICIPANT 13.5 7.5 22 25.5 6 3.6

Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dimation tasks of each topic.
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Description of work

Project Number (acronym) - 509065 (SARNET)

EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2- 18 months period, month 13 -30

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
USTIA 1 11.25 1
PHYMA 8 4.5 8
RAB 11.25 9
PSA2 2.5 4
IED 3.5
SARP 3 4.5
IA *

Jointly executed research activi
CORIUM 4.5 6.3 4.5 4.65 5.25
CONTAINMENT 0.75 4.5 12 3.3 7.5
SOURCE TERM 4.5 0.75 3.75

Spreading of Excellence activit
ET
BOOK
MOB
TOTAL JPA 12.25 4.5 33.5 4.5 52.2 30.75
Management Activities
MANAG 4.5 3
TOTAL Management 4.5 3
TOTAL per PARTICIPANT 12.25 4.5 38 4.5 55.2 30.75

Overall TOTAL EFFORTS

* the corresponding efforts are counted in the doation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30
Project Number (acronym) - 509065 (SARNET)

Participant 25
INR

Participant 26
INRNE

Participant 27
IVS

Participant 28
JRC ISPRA

Participant 29
JRCITU

Participant 30
JRC PETTEN

TOTAL
ACTIVITIES

Joint Programme of
Activities

Integrating activitie

ACT

USTIA

(==Y

PHYMA

RAB

12

PSA2

nlov|wlwo

2.5

IED

4.5

SARP

IA *

Jointly executed research activi

CORIUM

2.4

4.5

4.5

CONTAINMENT

6.75

SOURCE TERM

1.8

4.5

Spreading of Excellence activit

ET

BOOK

MOB

TOTAL JPA

26.2

18

22.5

4.5

33.25

Management Activities

MANAG

TOTAL Management

TOTAL per PARTICIPANT

26.2

18

22.5

4.5

33.25

Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dmation tasks of each topic.
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Description of work

Project Number (acronym) - 509065 (SARNET)

EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30

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
USTIA 1 12 7.5 1 1
PHYMA 5 3 6 1
RAB 3 4.5 2.7 1
PSA2 4 2 2.5
IED 4.5
SARP 3
IA *

Jointly executed research activi
CORIUM 5.25 4.5
CONTAINMENT 4.5 4.5 15 15
SOURCE TERM 6

Spreading of Excellence activit
ET 15
BOOK 15
MOB 0.75
TOTAL JPA 10.5 39 23.5 2 5.2 16
Management Activities
MANAG 3 4.5
TOTAL Management 3 4.5
TOTAL per PARTICIPANT 10.5 42 23.5 2 5.2 20.5

Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dmation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30
Project Number (acronym) - 509065 (SARNET)

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
USTIA 1 1
PHYMA 2
RAB 3
PSA2 2
IED
SARP
IA*

Jointly executed research activi
CORIUM 4.5 1.5 3
CONTAINMENT 4.5 15
SOURCE TERM

Spreading of Excellence activit
ET
BOOK
MOB
TOTAL JPA 12 2 3 3 4
Management Activities
MANAG
TOTAL Management
TOTAL per PARTICIPANT 12 2 3 3 4
Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dmation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13 -30
Project Number (acronym) - 509065 (SARNET)

Participant 43 Participant 44 Participant 45 Participant 46 Participant 47 Participant 48 TOTAL
TUS ULB UCL uJD uJv UPM ACTIVITIES
Joint Programme of
Activities
Integrating activitit

ACT
USTIA 6 1 1
PHYMA 8 4.5
RAB 4 10.4 15
PSA2 2 4 2
IED
SARP 3
IA *

Jointly executed research activi
CORIUM 5.7 4.5
CONTAINMENT 6 4.5 4.5
SOURCE TERM 2.25 4.5

Spreading of Excellence activit
ET
BOOK
MOB
TOTAL JPA 31.25 4 4.5 11.4 19.2 9
Management Activities
MANAG
TOTAL Management
TOTAL per PARTICIPANT 31.25 4 4.5 11.4 19.2 9
Overall TOTAL EFFORTS

* the corresponding efforts are counted in the dmation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

Network Effort Form 2 - 18 months period, month 13- 30
Project Number (acronym) - 509065 (SARNET)

Participant 49 Participant 50 Participant 51 Participant 52 TOTAL
VEIKI VTT VUJE BTech ACTIVITIES
Joint Programme of
Activities
Integrating activitit

ACT
USTIA 1 1
PHYMA
RAB 17 19
PSA2 2
IED 4.5
SARP 2
IA *

Jointly executed research activi
CORIUM 0.9
CONTAINMENT 4.5
SOURCE TERM 4.5 3

Spreading of Excellence activit
ET
BOOK
MOB
TOTAL JPA 24.5 11.9 20 3
Management Activities
MANAG
TOTAL Management
TOTAL per PARTICIPANT 24.5 11.9 20 3
Overall TOTAL EFFORTS

* the corresponding efforts are counted in the doation tasks of each topic.
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Description of work EC-SARNET/FI60-CT-2004-509065

6.3.Project management level, description of resoces and grant

The two following tables describe the resources rb&alearry out the Joint Programme of Activities,
respectively for the second 18 months period andchfotdtal duration of the contract (48 months).

For the JPA2 (18 months)

3 kinds of expenses are considered:

manpower, it has been evaluated starting from dtimation given in 8 10.2, with a lump value of the
man-year cost (125000 €/year)

travels for mission, with an average cost of 756€mission
other expenses related to:

0 support of ASTEC users, one part of this activity vétjuired a subcontract of 1m-yly
(125000¢€)

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

the organisation of one SARNET conference (50000€)
0 the organisation of a SA phenomenology and PSA cdG@00€)
o mobility; it has been evaluated to 60000 €/year

The total expenses will be around 9.8 M€.

For the total duration of the contract

The evaluation is that made at the beginning of theontract, with the following assumptions:

no significant changes (/JPA1) in the investigatedhains, 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 modgbliementation in ASTEC (1 of the 2 m-y is provided
via a sub contract);

1.5 m-yly for the coordination of scientific anktcellence spreading activities;

0.25 m-yly for the management (and user-trainifigh® experimental data base;

0.25 m-yly for the management of the informatiorteays(ACT);

0.66 m-yly/participant to ASTEC activities;

0.25 m-yly/participant to each one of the follagiactivities: 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 possiblecsuiact.
We assumed the holding of 2 SARNET conferences.

The total expenses will be around 24M£.
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Description of work EC-SARNET/FI60-CT-2004-509065

JPA COST FOR THE SECOND 18 MONTHS PERIOD (JPA2)

Activities Nb of Nb of Nb of Meeting cost  [[Nb of men- Manpower || Other costs Total
organisations | correspondents meetings months cost
per organisation  |within the first
18 months
ACT development 0 0 40000 40000
Electronic network administration 1 1 2 1500 5 52085 53585
ASTEC user support 2| 18 187506 187506 375012,
ASTEC WPs 29 1 3 65250 3527 3674075,9 37393259
Level 2 PSA 17, 1 3 38250 50 520850 559100
Exp. Data Base Administration 1 1 1 750 45 46876,5 47626,5
Exp. Data Feeding 8 1 0 34,95 364074,15 364074,15
Research priorities 8 2| 2| 24000 24.5 255216, 279216,5
Integration Monitoring 7] 0 0 0 0
0

Corium WPs 19 2 3 85500 91,35 951592,95 1037092,95
Containment \WPs 18 2 3 81000 97,3 1013574, 1094574,1
Source Term\WPs 22 2 3 99000 92,6 964614,2, 1063614,2
0
Education & training 12, 1] 2 18000 42 437514) 30000 485514
Mobility programme 10 1 0 0 0,79 7812, 75 90000 97812,75
Management team 7| 15 3 23625 42 437514 461139
Governing board meetings 49 0,66 2 48510 48510
Advisory committees meetings 10, 1] 2 15000 15000
SARNET CONFERENCES (1) 50000 50000
Total 500385 855,65 8913306,05 397506 9811197,05

Lump cost of one man-month (- €) 10417

Lump cost of one participation /meeting € 750

SARNET JPA COST (€) | 9811197,05)
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Description of work

JPA FULL COST FOR THE CONTRACT DURATION (4 years)

EC-SARNET/FI60O-CT-2004-509065

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 600000 648000
Integration Monitoring 7 0 0 0
0
Corium WPs 18 2 2 216000 4, 75 2375000 2591000
Containment WPs 19 2 2 228000 2500000 2728000
Source Term WPs 21 2 2 252000 5, 5 2750000 3002000
o
Education & training 12 1 1 36000 1, 45 725000 761000
Mobility programme 10 1 62500 60000 122500
Management team 7 1 2 42000 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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Description of the JPA2 SARNET

Appendix A- Consortium description, new contractors
A.1 Update of the list of partner organizations andf scientists involved in the network
No new candidate will enter the consortium for éixecution of the second JPA.

A.2 Sub-contracting

The activity consisting in supporting ASTEC users Wélsub-contracted. The reason is that experts in ASHEC
be mostly involved in tasks aiming at improving and ssisg the code.

The company that which is contractually in chargewgfporting ASTEC users (maintenance and Web site) wil
carry the corresponding activity. After a call fenders in 2001, the contract has been initiated ceD&er 2001
and will last up to December 2004. In order to supfiee SARNET ASTEC users, an amendment of this sub-
contract has already been decided to extend thaidnrof 1 year, thus covering the whole year 2005.

Thus, the contract will finish in December 2005. iDgrthe year 2005, a new call for tenders will thase to be set
up for the following years, with the milestone of suwractor selection end of 2005.

IRSN will be responsible for the subcontracting, dhgount of the sub-contract is around 125 k€/year.

The improvement of the ASTEC web site within ACTuiegs in 2005 a subcontract of 10 k€.

The development and maintenance of ACT and of théiggBARNET Web site require a subcontract. GRS is
responsible for the subcontracting, the amount o§tliecontract for the whole duration of the projecround
80k€, subject to some extensions to increase its usedfimess.

The training for using STRESA tools (necessary for dafementation) may punctually require the suppbrt
external organisations. JRC-ISPRA or trainee orgdaisatill be responsible for these subcontracts.

The translation of VVER documentation from Bulgarta English requires a subcontract (to be laun@éh@®d05).
TUS is responsible for the subcontracting, the amofhi® sub-contract is around 3.3k€.

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 Activities).

The participation of VTT to SARNET will be co-funddy the State Nuclear Waste Management Fund (Vifig),
Nordic Nuclear Research Programme (NKS) and Finnistiddr Safety and Radiation Authority (STUK).

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