A 3-days intensive course by
Marcel Roche

Corrosion Expert who has more
40 years experience in the field of

corrosion & cathodic protection.

Also an Author & co-author of about 80

papers presented at national & international
levels. Most recent papers have been

presented at NACE Conferences, Eurocort’s,
SPE Conferences and BHR Conferences.
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This course is specially designed for oil & gas

production, transportation and storage. i.e. production of
oil & gas using wells and surface facilities for separating
fluids, injecting water, storage of oil, and all pipelines used for
transportation of raw as well as commercial crude oil and gas.

The course discusses the major issues related to corrosion
which are necessary to know when establishment of
Inspection plans of facilities and evaluation of inspection
results have to be carried out with a maximum of efficiency.

After addressing the challenges and describing the corrosion
management and its relationship with inspection, the course
will present the theory of electrochemical "wet" corrosion and
its prevention methods (chemical treatments, coatings,
cathodic protection). The practical cases of corrosion which
may occur in this industry are described together with the
prevention methods used.

At the end of this course, participants will obtain a good
knowledge in corrosion for non specialists or improve it for
those having initially some experience in the corrosion field.

Who should attend?

Professionals employed by companies
engaged in oil and gas production, as well
as those with specialist functions such as
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Inspection Personnel

Materials Selection Personnel
Corrosion Control & Monitoring
Personnel

Plant Contractors, Safety Officers
Insurance Assessors

Process, Mechanical or

Project Engineers

Staff of service companies providing
corrosion inhibitors and overall corrosion
services should find the course beneficial,
as well as companies or manufacturers of
marketing materials, coatings and
equipment for cathodic protection
systems, inspection (NDT) and corrosion
monitoring.

For more information, please contact

IDC TRAINING HOUSE SDN BHD TEL: 03-7956 5126

WWW.IDC-TRAINING.COM

HRD Approved “Class A" Training Provider (since Year 2002). Registered with Ministry of Finance.




COURSE OUTLINE (3 Days)

Module 1

¢ Challenges of Corrosion Management in the Oil &
Gas industry
= Definition of corrosion, “wet” corrosion and others,
consequences, costs, principles of corrosion
management and relationship with inspection.

¢ Materials and corrosion prevention methods

» Main materials used and their basic characteristics:
carbon steels, various families of stainless steels,
nickel alloys, copper alloys, titanium and aluminium
alloys, plastics and composites.

= Corrosion prevention methods: selection of
materials, actions on design, physical and chemical
treatments of the corrosive environments, coatings,
cathodic and other electrochemical protection
systems.

Module 4

¢ Monitoring of internal corrosion
= Water analysis, coupons, probes.
¢ Corrosion-related inspection
= The principles of Risk-Based Inspection (RBI)
= Some newer methods used for inspection such as
Acoustic Emission
= The use of Calipers for the inspection of well tubings
and of intelligent pigs (“In-Line Inspection”) for
pipelines
+ Paint systems and metallic coatings
= Challenges, main systems, major parameters, the
specific case of bolts, the specific problems with
offshore risers.

Module 2

* “Wet" corrosion
= Reminders on basics of chemistry, electrochemistry
» Simplified mechanisms of “wet” corrosion.
» Major forms of “wet corrosion”:

8 General corrosion.

& Localized corrosions: galvanic corrosion
between dissimilar metals and alloys and the
way to prevent it when necessary, differential
aeration corrosion, localized corrosions of
passivated alloys in chloride containing
environments

& Complex corrosions: fatigue-corrosion,
influence of biofilms, microbiologically
influenced corrosion (MIC), influence of d.c.
and a.c. stray currents and telluric currents and
their mitigation.

Module 5

¢ Cathodic Protection (CP) and associated coatings

= Principles, favorable and detrimental consequences
of cathodic electrochemical reactions, criteria for
assessing the effectiveness.

= Types of CP systems: Impressed Current CP systems
(ICCP), Galvanic systems, comparative advantages
and drawbacks of the two systems.

= Main applications of Cathodic Protection:

& structures in contact with soil: buried pipelines
(including coatings and risks related to
corrosion under disbondments), piping, plants,
buried and above-ground tanks, well casings.

& Marine and offshore structures: marine
activities, harbors, offshore pipelines, platforms
and various structures

& internal of apparatuses: separators, storage
tanks and other types of equipment, seawater
filters, water boxes of heat-exchangers.

& reinforced concrete structures: buried,
immersed or air-exposed

Module 3

¢ Main families of internal corrosion in the Oil & Gas
industry and their prevention

» CO, (and H,S) Corrosion: aspects, location, preven-
tion and mitigation methods by the use of corrosion
inhibition, pH stabilisation through recirculated hy-
drate prevention systems, stainless steels and other
“Corrosion-Resisting Alloys” and non metallics.

= H,S cracking phenomena (“Sour service"): SSC
(Sulphide Stress Cracking), HIC (Hydrogen Induced
Cracking) and SOHIC (Stress Oriented Hydrogen
Induced Cracking), how to predict the severity of
environments and select the materials (1SO 15156/
NACE MR 0175).

» "Microbiologically Influenced Corrosion” (MIC):
examples, prevention of risks, monitoring and bio-
cide treatments.

= O, Corrosion: risks due to O traces in process fluids,
how to prevent corrosion in seawater circuits.

Module 6

¢ CP Measurements

= General on measurements for the verification of the
effectiveness of CP systems. The problematic of the
“Ohmic IR drop error” between reference electrode
and the metallic surface to be checked.

= CP measurements on buried structures, especially
onshore pipelines. “ON” and “ON/OFF”
measurements. Problems related to the presence of
stray or telluric currents. The use of probes (or
coupons). Close Interval Potential Surveys (CIPS)
and detection of coating defects using methods such
as the Direct Current Voltage Gradient (DCVG).
Routine measurements and specialized surveys.

= CP measurements on ships, offshore structures and
pipelines. Routine measurements and monitoring
carried out from the surface. Specialized surveys
during inspection campaigns.

= Follow-up of CP effectiveness inside equipment.

IDC Training House Sdn Bhd E-10-25 & 26 Level 10 Amcorp Trade Centre, 18 Jalan Persiaran Barat, 46050 Petaling Jaya, Selangor, Malaysia
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TRAINER’S BACKGROUND

Mr. Marcel Roche has accumulated more than 40 years hands-on experience in the field of corrosion & cathodic
protection. From a Mathematics Teacher to a Corrosion Engineer (17 years), and advanced to the Head of
Inspection-Corrosion Department (15 years) and Coordinator for Static Equipment (5 years). Marcel’s last held
position was as the Corrosion Expert at the Technology Division of Exploration & Production branch of Total.
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Membership of Professional Bodies & Achievements
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Certified level 3 (expert) in cathodic protection for land and marine application sectors with AFNOR
Compétence scheme. AFNOR being the French Standardization Body.

Examiner for certification examinations in cathodic protection organised by CEFRACOR / CFPC on be-
half of AFNOR Certification, land and marine application sectors, levels 1, 2 and 3.

COFRAC (French Accreditation Body) technical auditor in cathodic protection.

Chairman of the “Cathodic Protection & Associated Coatings” Committee of CEFRACOR (Centre Fran-
cais de I’ Anticorrosion). Organisation of the CEFRACOR Aix-en-Provence Seminars in 1999, 2003 and
2006.

Chairman of the Working Party on Cathodic Protection (WP 16) of the EFC (European Federation of
Corrosion). Organisation of the Cathodic Protection sessions in the annual conferences Eurocorr’s.
Launcher and past Chairman of the « Corrosion in the Oil & Gas Industries” Committee of CEFRACOR.
Member of standardisation working groups in cathodic protection (CEN TC219 WGL1 for Buried
applications, WG3 for Seawater applications, WG4 for Internal of apparatuses, Convenor of WG5 for
Competence and Certification, ISO TC67 SC2 WG11 for Pipelines

Leader of standardisation working group for pipeline field joint coatings (1ISO TC67 SC2 WG14-3).
Member of NACE International; the National Association of Corrosion Engineers in the USA.

Teacher in corrosion and cathodic protection topics, especially for TPA (Total Profs Associés), IFP Train-
ing (French Institute of Petroleum) and Institut de la Corrosion (subsidiary of KEMAB from Sweeden).
Implications in the R & D aspects of corrosion in Oil & Gas industry, mainly for development of a
modelling software in cathodic protection (PROCOR) or data acquisition for seawater cathodic protection
parameters including deep waters, definition of PHD’s programmes in pipeline coatings (disbondment
problems of 3-layer systems), corrosion risks under disbonded coatings, and cathodic protection
(electrochemical parameters of steel in soils).

Author or co-author of about 80 papers presented at national and international levels. Most recent papers
have been presented at NACE Conferences, Eurocorr’s, SPE Conferences and BHR Conferences and
were dealing with onshore and offshore CP and coatings as well as more general corrosion topics mainly
related to pipelines.



ABOUT IDC TRAINING HOUSE IN-HOUSE TRAININGS AVAILABLE

IDC Training House is a leading Training Provider for corporate & If your company wishes to have a

e[eVE Il I ESCTo (el SH ol Tl (g (oo IRV I EVONEINNEICAIONIESIENTIUN cost effective in-house training that is
lies in providing Trainers who are highly experienced & knowledgeable customized for your company,
in their respective fields; in order to produce well-trained and qualified
professionals to meet the demands of the new economy. Call us at
N ) ) _ +60-3-7956 5126 / 5139
We specializes in human capital development in areas of Soft Skills,
Motivation, Leadership, Management, IT, ISO, Team Building, & Or
Technical. Email to info@idc-training.com

For more programs offered by IDC Training House, please visit http://www.idc-training.com

For public workshops, please visit http://www.idc-training.com/course-calendar.html

Course: Corrosion KnOV\_/Iedge For Improving Inspection Of .. 10 - 12 Nov 2010
Assets In The Oil & Gas Industry Time: 8.30am - 5.30pm
Venue: IDC Training House, Amcorp Petaling Jaya, Selangor, Malaysia o '

Name of Applicant(s)
Mr / Ms / Dr / Ir (Others)

Designation(s) Contact No. (H/P)

5.

Company Name :

Correspondence Address :

Tel : Ext. : Fax:
H/P : E-mail :
Contact Person : Designation :

Group Package Early Bird Normal Terms and Conditions

- Package Package Registration Policy

Minimum 3 delegates (with payment) 9 Fees include course materials, lunch & tea breaks.
Course Fee Payment can be made by cash, credit card or using
(per persan) RM 4,800 RM 5,000 RM 5,300 crossed cheque/bank draft made payable to IDC

- Training House Sdn Bhd, fourteen (14) working days

Closing Date 8 Oct 2010 8 Sep 2010 8 Oct 2010 prior to the date of the program. Otherwise

registration(s) is treated as unconfirmed.
Please download the location map from: http://www.idc-training.com/map/idc_map.pdf

Disclaimer

Changes of course date, Trainer/Facilitator
or venue

We reserve the right to make alternative arrangement
to the above if the needs arise due to unforeseen
circumstances. Every effort will be made to inform the
participants of these changes.

Certificate of Attendance upon
completion of the course

Save more with In-House

Training
Additional Expenses
) We shall not be responsible for any extra expenses
Save more with group of 3 incurred by any participant(s) while attending the
delegates course.

REGISTER NOW! FAX TO US AT +60-3-7956 1536




