ARGENTINA

1 A F Iorio

CNEA

Avda. Libertador 8250
1429 Buenos Aires
Argentina

Ph:

F:

E: iorio@cnea.gov.ar

BELGIUM

3 E van Walle

Reactor Materials Research
SCK CEN

Boeretang 200

B-2400

Mol

Belgium

Ph:

F:

E: evwalle@sck.cen.be

BRAZIL

5 R Di Lorenzo
CDTN/CNEN

Caixa Postal 941
Pampulha

Belo Horizonte

Brazil

Ph: +55(31)499-3165
Fax: +55(31)499-3390
E: ril@cdtn.br

BULGARIA

6 S Vodenicharov
Institute of Metals Science
BAS Shipensky prohod 1574
Bulgaria

Ph: 359 2 703485

F: 359222150

E: stvims@ims.bas.bg

CZECH REPUBLIC
7 M Brumevsky

& 8 Mrs Brumovsky

NRI Rez plc

250 68 Rez

Czech Republic

Ph: +4202 2094 1110

F: +4202 2094 0519

E: bru@ujv.cz

11 P Novosad

NRI Rez plc

250 68 Rez

Czech Republic

Ph: + 420 2 2094 0976
F: +420220940519
E: nov@ujv.cz

09 May 2001

LIST OF PARTICIPANTS

2 Ms A M Fortis
CNEA

Avda. Libertador 8250

1429 Buenos Aires
Argentina

Ph: +54 011 4754 7352
F: +54 011 4754 7362

E: fortis@cnea.gov.ar

4 M Scibetta

Reactor Materials Research

SCK CEN
Boeretang 200
B-2400

Mol

Belgium

Ph:

F.

E: mscibetta@sck.cen.be

9 M Falcnik

NRI Rez plc

250 68 Rez

Czech Republic

Ph: +4202 66170519
F: +42022094 0519
E: fal@ujv.cz

10 M Kytka

NRI plc

250 68 Rez

Czech Republik

Ph: +420 2 6617 3168
F: +42022094 0519
E kyt@ujv.cz

Attachment 1



FINLAND

12 T Planman

VTT Manufacturing Technology
PO Box 1704

FIN-02044 VTT

Finland

Ph:
F:
E: tapio.planman@vtt.fi

FRANCE

15 J-C Van Duysen

Site des Renardieres

Route de Sens-Ecuelles

77818 Moret-sur Loing

Cedex France

Ph:33 16073 68 13

F: 33160737369

E: Jean-Claude.Van-DUYSEN
@der.edfgdf.fr

GERMANY

18 U Jendrich

Gesellschaft fur Anlagen und
Reaktorsicherheit (GRS) mbH
Schwertnergasse 1

50667 Cologne

Germany

Ph: 492212068753

F: 49221 2068888

E: jed@grs.de

HUNGARY

21 G Uri

Atomic Research Institute

PO Box 49, H-1525 Budapes t
Hungary

Ph:

F:

E: uri@sunserv.kfki.hu

JAPAN

23 Kazunobu Sakamoto
JAPEIC

Business Court Shin-Urayasu Bng
1-9-2 Mihama

Urayasu-shi

Chiba-ken 279-0011

Japan

Ph: +81 47 380 8560

F. +81 47380 8556

E: plim.japeic@pep.ne.jp

KOREA

25 Yong-Jun Oh
KAERI

PO Box 105
Yusong

Taejon 305-600
Korea

E: yjoh@kaeri.re kr

09 May 2001

13 R Rantala

Rad. And Nuc.Safety Authority
PO Box 14

FIN-00881

Helsinki

Finland

Ph: +358 9759 88325

F: +358 9759 88382

E: rainer.rantala@stuk.fi

16 S Jumel

Site des Renardieres
Route de Sens-Ecuelles
77818 Moret-sur Loing
Cedex France

Ph:

F:

E:

19 H W Viehrig
Forschungszentrum Rossendorf
PO Box 510119

D-01314 Dresden

Germany

Ph: +49 351 2603246

F: +49 351 2602205

E: viehrig@fz-rossendorf.de

22 F Gillemot

Atomic Energy Research Institute
PO Box 49, H-1525 Budapest
Hungary

Ph: 36 1 395 9220/1420

F:

E: gillemot@sunserv.kfki.hu

24 T Onchi
CRIEPI

2-11-1, Iwado Kia,
Komae-shi

Tokyo 201-8511
Japan

Ph: +81 3 3480 2111
F: +81 3 3480 7950
E: tonchi@criepi.denken.or.jp

14 R Korhonen

Fortum Nuclear Services
DOB10 00048 Fortum
Finland

Ph: +359 1045 82483
F: +358 1045 92483
E: ritva.korhanen@fortum.com

17 J-L Boutard
CEA Saclay
DEN/DSOE/RB
91191 Gif sur Yvette
Cedex France

Ph:

Fax:

E:

20 P Kizler
Materialprufungsanstalt
Stuttgart University
Pfaffenwaldring 32
70569 Stuttgart
Germany

Ph: +49 711 685 2013
F: +49 711 6852635
E: mpa@uni-stuttgart.de



NETHERLANDS
26 A E de Jong

NV Electric Production Company EPZ

PO Box 130

4380 AcVlissingen
Netherlands

Ph: +31 113 356 687
F: +31113 352550
E: a.dejong@epz.nl

RUSSIAN FEDERATION

27 L Yanko

Russian Embassy

6/7 Kensington Palace Gdns
London

UK

Ph: 07946 398 336

F:

E: 111957 @mail.ru

30 A V Nikolaeva

Nuclear Safety Institute
Russian Academy of Sciences
B Tulskaya 52

113191 Moscow

Russian Federation

Ph:

F: 70951961701

E: NIK@orm.kiae.ru

33 Mrs Kryukova
with A Kryukov

36 V Shamardin
RIAR

433510 Dimitrovgrad-10.
Ulyanovsk region

Russia

Ph: +8 842 3535843

F: +8 8423535843

E: fae@niiar.ru

SLOVAKIA

37 L Kupca

VUIE

NPP Research Institute
Okruzna 5

918 64 Trnava

Slovak Republic

Ph: +421 805/569 560
F: +421 805/56% 502
E: kupca@vuje.sk

09 May 2001

28 P Platonov

RRC Kurchatov Institute
Kurchatov Sq |

123182 Moscow

Russian Federation

Ph:

F:

E: platonov@orm.irtm.kiae.ru

31 Vladimir A Nikolaev
CRISM ‘Prometey’
Shpalernaja str 49

St Petersburg

Russia 193015

Ph: +7 812 2749 232

F. +7 8122741 707

E: prometey @pop3.rcom.ru

34 G Banyuk

OKB Gidropress

142103 Moscow region
Podolsk, Russia

Ph: +0967 540820

F: +0967 4 2733

E: banyuk @grpress.podolsk.ru

38 Mrs Kupca
with L Kupca

29 Y Nikolaev

RRC Kurchatov Insiitute
Kurchatov Sq 1

123182 Moscow
Russian Federation

Ph:

F: 70951961701

E:NIK @orm.kiae.ru

32 A Kryukov
JRC-IAM PO Box 2
1755 ZG Petten

The Netherlands
Ph:

Fax:

E: kryukov@jre.nl

35 A Popov
ENES

POB 788
Moscow

Russia 101000
Ph: +264 79 34
F: +264 79 34
E: enes@entek.ru



SPAIN

39 D Ferreno Blanco

Ph:
F:
E: aliocha@inicia.es

42 A Ballesteros
Tecnatom SA

Avda. Montes de Oca

I San Sebastian de Los Reyes
28709 Madrid

Spain

Ph: +34 916598723

F: +34916598677

E: aballasteros @tecnatom.es

UKRAINE

43 E Grynik

Institute of Nuclear Research
Ukrainian Academy of Science
Nauki 47 252028 Kiev
Ukraine

Ph:

F: 380442654463

E: grynik@kinr.kiev.ua

46 N Zaritsky or V Koryshin

UNITED KINGDOM
47 R Nicholson

Nuclear Installation Inspectorate
St Peters House

Bailiol Rd

Bootle

Mersey side L20 3LZ

Ph:+44 151 951 3668

F: +44 151 951 4163
E:ray.Nicholson@hse.gsi.gov.uk

50 W P A Belcher
British Energy
Barmett Way
Bamwood
Gloucester GL4 3RS
Ph:+44 1452

F: +44 1452

E: William.belcher
@british-energy.com

09 May 2001

40 J Lapena
CIEMAT

Avda, Complutense 22
28040 Madrid

Spain

Ph: 34 913466624

F: 34 913466661

E: jesus.lp@ciemat.es

44 V Gukalova

Institute of Nuclear Research
Ukrainian Academy of Science
Nauki 47 252028 Kiev
Ukraine

Ph:

F:

E: grynik@kinr.kiev.ua

48 G Heys

Nuc. Inst. Inspectorate

St Peters House

Balliol Rd

Bootle

Mersey side L20 31L.Z

Ph:

F:

E: graham.heys @hse.gsi.gov.uk

51 D Ellis

Rolls Royce
Raynesway

PO Box 2000
Derby DE21 7XX
Ph:

F:

E:

41 M Serrano

CIEMAT

Avda. Complutense 22
28040 Madrid

Spain

Ph: 34 913466030

F: 34 913466661

E: marta.serrano @ciemat.es

45 V Pokrovsky

Inst for Problems of Strength
Nat Acad of Scienc of Ukraine
2 Tymyryazevskaya str.,
Kiev-014, 01014,

Ukraine

Ph: 044 2962557

F: 044 2962557

E: pokr@ipp.adam.kiev.ua

49 L M Davies

176 Cumnor Hill,
Oxford, OX2 9PJ, UK
Ph: +44 1865 862119
F :+44 1865862119
E: DvsEGD@aol.com

52 T J Williams
Rolls Royce
Raynesway

PO Box 2000

Derby DE21 7XX
Ph: +44 1332 632119
F: +44 1332 622930
E:Tim_Williams7 @hotmail.com



53 R H Priest
British Energy
Bamett Way
Bamwood
Gloucester GL4 3RS
UK

Ph:+1452 652204

F: +1452 653329
E:Bob.Priest
@british-energy.com

56 C Bolton

BNFL Magnox Generating Division

Berkeley Centre

Berkeley

Gloucestershire GL13 9PB
UK

Ph:+44 +1453812234

F: +44 +1453812693

E: chris.bolton @magnox.co.uk

59 S Ortner

B220

AEAT

Harwell

Oxon OX11 0QT

UK

Ph: +44 123543180

F: +44 1235435941

E: Susan.Ortner@acat.co.uk

54 K Chivers
British Energy
Barnett Way
Barnwood
Gloucester GL4 3RS
UK

Ph: +44 1452 652439
F: +44 1452 653329
E: Katharine.chivers
@british-energy.com

57 R B Jones

Yew Porch

Box
Minchinhampton
Glos.

UK

Ph:+44 1453 832 538
F: +44 1453 832 538

E: r.b.jones@ba2nutec.freeserve.co.uk

60 C Mendes

BNFL Magnox Generating Division

Berkeley Centre

Berkeley

Gloucestershire GL13 9PB

UK

Ph:+44 1453 812 594

F: +44 1453 812 693

E: charles.mendes@magnox.co.uk

UNITED STATES of AMERICA
62 J Medoff 63 C Santos
Office of NRR Mailstop T 10EI10,
USNRC USNRC
Washington DC 20555
USA
Ph: Ph:+1 301415 6004

F:
E: jxm@nrc.gov

65 T Mager

3109 Treeline Drive
Murraysville

PA 15668

USA

Ph: +1 412256 1073

F: +1412256 1190

E: magertr@westinghouse.com

09 May 2001

F: +1 301415 5074
E: cxs3@nrc.gov

66 W Server

ATI Consulting

PO Box 5769

24 Glenbar Court
Pinehurst

ND 28374, USA
Ph:+1 910295 3911
F: +19102150223

E: wilhamser@aol.com

55 C English

B220

AEAT

Harwell

Oxon OX110QJ

UK

Ph:+44 1235 434342

F: +44 1235 435941

E: Colin.English@aeat.co.uk

58 J Cowan

BNFL Magnox Gen. Div.
Berkeley Centre

Berkeley

Gloucestershire GL13 9PB

UK

Ph:+44 1453813486

F: +44 1453812693

E: james.cowan@magnox.co.uk

61 R.G Faulkner
[PTME

Loughborough University
Loughborough

Leics LE11 3TU

UK

Ph: +44 1509 223153

F: +44 1509 223949

E: r.g.faulkner@lboro.ac.uk

64 R Nanstad
ORNL

Oak Ridge

TN 37831-6151

USA

Ph: +1 865 574 4471
F: +1865574 0641
E: nanstadsk@oml.gov

67 E Hackett
USNRC

MC 16C1

Washington DC 20555
USA

Ph: +1 301415 3566
F:
E:



INTERNATIONAL ORGANISATIONS

EUROPEAN COMMISSION

68 J-F Jaeger

DG TREN

European Commission

Rue de la Loi/Wetstraat 200

B-1049 Brussels

Belgium

Ph: +32 229598 50

F: +3222958180

E: Jean-Francois.Jaeger @cec.eu.int

IAM/JRC PETTEN

69 F Sevini 70 L Debarberis
JRC-IAM JRC-1AM

PO Box 2 NL-1755 PO Box 2 NL-1755
The Netherlands The Netherlands
Ph: +31 22456 5139 Ph: +31 22456 5130
F: +31 22456 1432 F:

E: sevini @jre.nl E: debarber@jrc.nl
TAEA

72 V Lyssakov

Division of Nuclear Power
International Atomic Energy Agency
Wagramer Strasse 5

PO Box 100

A-1400 Vienna

Austria

Ph: +43 1 2600 22797

F: +43 126007

E: V.Lyssakov@iaea.org

09 May 2001

71 R Ahlstrand
JRC-IAM

PO Box 2 NL.-1755
The Netherlands
Ph:

F:

E:



;H_am_c_eg Mvedqvffu-_:Overall Summary and Co'nclusi_ovns'.ppt ' _ ' - v Page 1 '

Overall Summary and
Conclusions

IAEA/LMNPP Specialists Meeting
Irradiation Embrittlement and
Mitigation
Gloucester, England, UK

Attachment 2



James Medoff Q‘Overall"Surﬁmva'ry and Concluéions.ppt : - - N mF"a'ge 2

Overall Reaction
e No new major issues
e No major problems solved

e Progress on a number of issues/themes
applicable to operating plants
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Major Themes

« Key emphasis on VVER reactor materials relative to
mechanisms and microstructures leading to
embrittlement (before and after annealing)

 Issues for high Ni materials covering Western,
VVER-1000, and model alloys

* Increased emphasis on measuring actual fracture
toughness and applying/understanding the Master
Curve approach

* For all materials, need to know when dose rate
effects are important
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VVER-440 Mechanisms

e Role of P, both in hardening and non-hardening
embrittlement

 Integration of mechanistic understanding with
parametric dependence

¢ Need for high quality data to resolve questions

* Knowledge and relationship to Western steels for
key element interactions

¢ Re-embrittlement path after thermal annealing
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VVER-1000/High N1 Steels

* Role of Ni (coupled with Mn and P)

¢ Role of P, both in hardening and non-hardening
embrittlement

 Integration of model alloy property data and
microstructural link

» Need for high quality data to resolve questions

* Knowledge and relationship of VVER-1000 sttels to
Western steels for Cu/Ni/P/Mn. .. interactions
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Fracture Toughness/Master Curve

e Direct measurement of fracture toughness is best, but
still need CVN and mini-CVN (or other
parameter) correlations

e Master Curve approach gaining more use

e Fundamental curve shape model is key to defining
when ‘Master Curve’ may not work; need tensile
results when applying data sets

» Data scatter complicates proof and validity
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Dose Rate Effects

* Dose-dose rate and temperature regimes of data and
application (i.e., surveillance vs. vessel operation)
determine magnitude of effects

* Value from model-type alloys

* Most important for precipitation damage; thus, Cu in
matrix from PWHT, Ni/Mn/P/Si precipitates, re-
irradiation after annealing

* Other novel damage measurement techniques and
‘virtual reactor’ modeling
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Application to Meeting Operating
Life for Vessels

e Master Curve methodology is continuing to evolve,
but still needs physical pinning

e Research on VVER steels has developed current
parametric understanding, but more
microstructural work is needed to clearly define
mechanistic basis

« Consequences of dose rate effects are secondary in
nature since they primarily impact economics
rather than safety of RPVs
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