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Participants EFC WP15 meeting 17-18" March 2005 Trondheim

NAME ADDRESS 1 ADDRESS 2 ADDRESS 4 ADDRESS 5
Hennie de Bruyn Statoil ASA Arkitekt Ebbellsvei 10, Rotvoll Trondheim NORWAY

Anni Visgaard Nielsen Statoil Refinery, Kalundborg, Melbyvej 17 4400 Kalundborg DENMARK
Stein Brendyen Statoil R&D Arkitekt Ebbellsvei 10, Rotvoll Trondheim NORWAY

Tor Harry Fauske Statoil Troll Gas Processing Kolsnes NORWAY
Hildzgunn Urke Statoil Mongstad Mongstad NORWAY

Jan Magne Sjgasesether  |Statoil Methanol Tjeldbergodden NORWAY

Knut Sjglstad Statoil LNG Hammerfest NORWAY
Francois Ropital Institut Francais du Pétrole 1-4 Avenue Bois Préau 92852 Rueil-Malmaison Cedex |FRANCE
Maarten Lorenz Shell Global Solutions Inetrnational B.V. Badhuiweg 3, PO Box 38000 1030 BN Amsterdam NETHERLANDS
Andrew Kettle Chevron Texaco Ltd Pembroke Plant Wales SA71 5SJ UK

Nicholas Dowling Shell Global Solutions International B.V. Badhuiweg 3, PO Box 38000 1030BN Amsterdam NETHERLANDS
Charles Droz Exxon Mobil BP No 1 76330 N.D.Gravenchon FRANCE

Nick Smart Serco Assurance 5 Culham Science Centre ABDINGDON OX14 3ED UK

Morten Langgy Bodycote Materials Testing AS PO Box 1084 Luramyrv. 69 4391 Sandnes NORWAY
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Excuses received for the EFC WP15 meeting 17 -18-" March 2005 Trondheim

NAME ADDRESS 1 ADDRESS 2 ADDRESS 4 ADDRESS 5
André Claus GE Betz Toekomstlaan 54 B2200 Herental BEGIUM
Iris Rommerskirchen Butting Edelstahlwerke GmbH&Co KG Sifnomer str. 59 29379 Wittingen-Knesebeck GERMANY
Dr Liane Smith Intetech Ltd 37, Mount Way Chester CH3 7QF UK
Sebastien Duval Saipem FRANCE
Dr Alan Turnbull National Physical Laboratory Teddington, Middlesex UK

Dr Stefan Winnik Exxon Mobil Chemical Fawley Refinery S045 1TX UK
Dipl.Ing. Gerit Siegmund ExxonMobil Germany GfKorr Riethorst 12 GERMANY
Martin Richez Total Technical Assisiatnce Division 76700 Harfleur FRANCE
Ms Kirsi Rintamaki FORTUM OQil & Gas Oy P.O. Box 310 Porvoo FINLAND
Mr Curt Christensen Force Institutes The Danish Corrosion Centre DK-2605 Brgndby DENMARK
Joanna Hucinska Gdansk Technical University G Narutowicza St No 11 POLAND
William C. Fort Downstream Materials Engineering Ser. 1030BN Amsterdam NETHERLANDS
Dr Istvan Lukovits Chemical Research Center Hungarian Academy of Sciences 1525 Budapest HUNGARY
Danilo Baldassarre Total Technical Assistance Division 76700 Harfleur FRANCE
Dr Christoph Beyer Lurgi Ol Gas Chemie GmbH Abt. A-GLSW D-60295 Frankfurt GERMANY
Carlo Farina Corrosion Consultant via G. Fara 11 28100 Novara ITALY
Carmelo Aiello Eni Raffineria di Gela S.p.A 93012 GELA (CL) ITALY
Ellina Lunarska Institute of Physical Chemistry Polish Academny of Sciences ul. Kasprzska 44/52 POLAND
Bernard Roncin Total CERT, BP 27 76700 Harfleur FRANCE
David Owen GE Betz Foundry Lane Cheshire WA8 8UD UK

Martin Holmquist AB Sandvik Steel SE-81181 SWEDEN
Stefano Trasatti University of Milan Dept. of Electrochemistry 20133 Milan ITALY

Rob Scanlan Conoco Eastfield Road North Linconshire DN40 3DW UK

Stuart Bond TWI Metallurgy, Corrosion, Great Abington, Cambridge, UK
Richard Carroll Foster Wheeler Energy Shinfield Park Berkshire, RG2 9FW UK

Frank Dean lon Science Ltd The Way, Fowlmere SG8 7UJ UK

Chris M Chis Bechtel Ltd 245 Hammersmith Road, London W6 8DP UK

Martin Hofmeister Bayernoil Raffineriegesellschaft mbH Postfach 100858 85008 Ingolstadt GERMANY
Chris J Claesen Nalco 2550 Kontich BELGIUM
Dr Alec Groysman Oil Refineries Ltd PO Box 4 31000 ISRAEL
Betrand Szymkowiak IFP Technology Group - AXENS 89, bd Franklin Roosevelt 92508 Rueil-Malmaison cedex FRANCE
Wim Verstijnen Shell Nederland Raffinaderij B.V. 3190 GA Hoogvliet NETHERLANDS
Guenter Luxenburger Dillinger Huttenwerke PO Box 1580 GERMANY
Eric Chauveau UGITECH Avenue Paul Girod 73403 Ugine Cedex France

Dr Andrew M Pritchard Corrosion & Fouling Consultancy 33 Laburnum Road Oxford OX2 9EL UK

John Thirkettle Thor Corrosion UK
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EFC WP15 Activities
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Agenda EFC WP15 Spring meeting 17-18 March 2005

17 March
10h  Welcome by Statoil
10h15 Report on EFC and WP15 activites
Finalisation of the agenda
11h  Preparation of the CUI guideline
All together dinner
18 March
Sh Open subjects of discussion from the particpants
Continuation of the CUI guideline
14h  Closing of the meeting

WP 15 meeting March 17-18t" 2005

Presentation of the activities of WP15

European Federation of Corrosion (EFC)

* Federation of 32 National Associations

» 19 Working Parties (WP) + 1 Task Force

» Annual Corrosion congress « Eurocorr »

» Thematic workshops and symposiums

» Working Party meetings (for WP15 twice a year)
» Publications

» EFC - NACE agreement

» for more information http://www.efcweb.org

WP 15 meeting March 17-18t" 2005




European Federation of Corrosion (EFC)
http://www.efcweb.org
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EFC Working Parties

: Corrosion Inhibition
: High Temperature
: Nuclear Corrosion
: Environmental Sensitive Fracture
: Surface Science and Mechanisms of corrosion and protection
: Education
i Testing
: Marine Corrosion
: Microbial Corrosion
: Corrosion of reinforcement in concrete
: Computer based information systems
: Corrosion in oil and gas production
: Coatings
i Corrosion in| the refinery industry
: Cathodic protection
i Automotive
: Tribocorrosion
: Corrosion of polymer materials

» Task Force 2: Corrosion and Protection of steel structures

WP
WP
WP
WP
WP
WP
WP
WP

I
$O VO

WP’ 15 was createdi in sept. 96 with| J. Harston as first chairman
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EFC Working Party 15 <« Corrosion in Refinery » Activities

The following are the main areas being pursued by the Working Party:

- Information Exchange
- Sharing of refinery materials /corrosion experiences by operating
company representatives.

-Forum for Technology
- Sharing materials/ corrosion/ protection/ monitoring information by
providers

Publications

WP 15 meeting March 17-18t" 2005

EFC Working Party 15 <« Corrosion in Refinery » Activities

WP Meetings
-One WP 15 working party meeting in Spring,
(this one on 17-18 March 2005 in Trondheim)

-One meeting at Eurocorr in conjunction with the conference,
(next one during Eurocorr 2005 4-8 September in Lisbon)

Eurocorr Conference sessions (September)
Refinery Corrosion Session
+ Workshops or Joint Session with other EFC WP parties
(as decided in 2003 spring meeting)
WP 3: High-Temperature Corrosion
WP 1: Corrosion Inhibition
WP 13: Corrosion in Oil and Gas Production

WP15 page in EFC Web site
http://www.efcweb.org/WP_on_Corrosion_in_the_Refinery_Industry.html
WP 15 meeting March 17-18t" 2005 .




° EFC Working Party 15 <« Corrosion in Refinery » Activities
h'r'rpz/ /www.efcweb.org/WP_on_Corrosion_in_the_Refinery_Industry.html
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° EFC Working Party 15 <« Corrosion in Refinery » Activities
h'r'rpz/ /www.efcweb.org/WP_on_Corrosion_in_the_Refinery_Industry.html
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Eurocorr 2005 Refinery sessions

Workshop 7 " Corrosion and remedies to fight naphtenic acid corrosion
(with WP1 "inhibitors")

Session N " Refinery corrosion and failure cases"

Key note lecture due to the EFC 50t Anniversery (by the WP Chairman)
50 years of progress in the management of corrosion in the refinery industry
Volonteers to review my paper and to give comments ... 2?2?

WP 15 meeting March 17-18t" 2005

Eurocorr 2006 Refinery sessions topics ?

EUROCORR |

Reliability management of technical systems

September 25 - 28 2006, Maastricht, The Netherlands

http://www.corrosiecentrum.nl/eurocorr2006/

Workshops and thematics for refinery corrosion dealing sessions ?

WP 15 meeting March 17-18t" 2005



Publications EFC Guideline n°40
« Prevention of corrosion by cooling waters » available from Maney Editor
http://www.maney.co.uk/search?fwaction=show&fwid=623
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Publications

« EFC Guideline n°40 « Prevention of corrosion by cooling waters » available
from Maney Editor http://www.maney.co.uk/search?fwaction=show&fwid=623

*EFC Guideline n°® 42 Collection of selected papers (available spring 2005)
*EFC Guideline on corrosion in amine units (John Haston finalises the review)
*EFC Guideline on Corrosion Under insulation (we are working on it)

*Future publications
* Collection of papers of Eurocorr 2004 joint session WP 3 + 15
* Typical refinery failure cases booklet ?

* other suggestions ?

WP 15 meeting March 17-18t" 2005




Appendix 3
Proposal of future topic on FCCU

Nicholas Dowling Shell Global Solutions
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@ Shell Global Solutions

PROPOSAL FOR EFC FCCU
MATERIALS AND CORROSION REVIEW

WP 15: Refinery corrosion group

Outline

- Reason for review: Development of new resources
« Goals: Exchange of experience in European refining

- Distribution of work among oil companies &
contractors

- Development of ideas and new technology
- Adoption of new methods, technology

- Become more competitive globally

Shell Global Solutions




Why the FCCU?

- Fluid catalytic cracking technology provides gasoline
and diesel for Europe’s transport needs

« The FCCU frequently has the highest margin

« FCCU technology is complex involving many
materials

- Small improvements can produce big gains

- Exchange of experiences will improve Europe’s
technical position (less weak)

- Technical licensors are not impartial! (End users self

Shell Global Solutions

Proposal for EFC 15

+ A general exchange of FCCU end-user information

« The exchange should begin by a series of
presentations by the main end-users and their
contractors

- The exchange should take the form of open
presentations -Materials selection (replacement)

-Welding, erosion, corrosion, hardfacing
-Erosion-resistant refractory (methods)

General units should be divided into segments with
h segment adopted by an end-user.

Shell Global Solutions




FCCU Segments

SECTOR

POSSIBLE ADHERANTS*

Reactor

Regenerator

Light ends (fractionation)

Slurry lines and bellows

Y/V piece area (injectors)

Flue gas system (tertiary, CO
boiler, precipitator etc.)

mm{o|O|®m|>

PRT Expanders and blowers

®

Slide valves

Shell Global Solutions

Reactor

- Cladding?

- Diplegs

- Steam strippers
- Riser

- Reactor shell: 1.25Cr-0.5Mo
« Cyclones (CS, 1.25Cr, 2.25Cr) coupled/non

- Refractory (hexmesh, s-mesh, anchors)

- Main issues: Creep embrittlement, cyclones
replacement, operating temperature

Shell Global Solutions




Regenerator

+ Regenerator shell (CS)
« Plenum

« Cyclones 304H (welding)
- Refractory

« Air grid technology

« Torch oil lines

. Catalyst entry

- Mains issues: High temperature, erosion, thermal
ansion, embrittlement

Shell Global Solutions

Light ends

- Main fractionator: Packed or not?
« Internal corrosion?

- Water wash?

- Packing metallurgy?

- Overhead temperature?

- Effect of Chlorides, cyanides, sulfides, water:
Corrosion

bonate cracking (low sulphur)

Shell Global Solutions




Catalyst systems

- Slide valves: Erosion (nitrogen flushed?)

. Catalyst lines (refractory), dissimilar welds
« Charge injectors

- Steam injectors

« Spent catalyst lines

+ Risers (internal/external)

- Regenerated catalyst lines (dissimilar welds)

Shell Global Solutions

Specials cases

- Dynamic compensators (Bellows)
« Slurry lines

- Refractory installation (cast, gunite, RESCO and
anchors)

- Flapper valves, Chinese hat valves, birds cage
« Column extensions (problems)

« Reactor extensions (problems)

Shell Global Solutions




Flue gas systems

« CO boilers
- Tertiary separation
- Electrostatic precipitators
« Wet slurry precipitators
- Lobster-backed Mitred bends
« Orifice chamber erosion
« Flue gas duct metallurgical problems

Shell Global Solutions

Rotating equipment

- Blowers

- Power recovery trains (expanders)

+ Pumps

Shell Global Solutions




Summary/Conclusions

« Process conditions in a FCCU do encourage repetitive
forms of material degradation

- Materials and corrosion problems have many potential
solutions

- Experience of specific problems in end-users and
contractors is very useful during unexpected
shutdowns

« No one company is the source of all information

- Collaboration on degradation issues improves plant
2ty for all plants!

Shell Global Solutions




Appendix 4

Fin fan tube failure

Andrew Kettle Chevron Texaco
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