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WP 15 meeting September 15th 2004

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 September 15th 2004

Publications

• EFC Guideline n°40 « Prevention of corrosion by cooling waters » (available in
October 2004)

•EFC Guideline n° 42 Collection of selected papers (available spring 2005)

•EFC Guideline on corrosion in amine units

•EFC Guideline on Corrosion Under insulation

•Future publications
• Collection of papers of Eurocorr 2004 joint session WP 3 + 15
• other suggestions ?
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WP 15 meeting September 15th 2004

Corrosion Under Insulation - EFC WP15 Guideline
Preface - Scope - Section I: Introduction what is CUI, European Issue
Section II: Cost analysis
Section III: Ownership and responsibility
Section IV: Unit prioritization
Section V: Reality check
Section VI: Risk analysis
Section VII: Challenge
Section VIII: Evaluation plan
Section IX: NDT screening techniques
Section X: Implementation
Section XI: Feedback of findings into main implementation plan
Appendix (i): NDT technique listing
Appendix (ii): Monitoring techniques
Appendix (iii): Application of new insulation and refurbishment issues
Appendix (iV): Design

WP 15 meeting September 15th 2004

Corrosion Under Insulation - EFC WP15 Activities

Inspection of Insulated Piping - Facts and figures
Scanraff Refinery,  Chevron Texaco,….

CUI Best Practices Forum Discussion

CUI Mitigation Strategy
ExxonMobil Chemicals’ mitigation strategy for CUI

Risk-Based Inspection approach to CUI

Information on the IOM January 2004 Conference

General consensus European program on CUI



3

WP 15 meeting September 15th 2004

EFC Working Party 15  « Corrosion in Refinery »Activities

WP Meetings
·One WP 15 working party meeting in Spring,
(late one on 8-9 April 2004 in Milan)

·One meeting at Eurocorr in conjunction with conference,

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 15 meeting September 15th 2004
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WP 15 meeting September 15th 2004

WP 15 meeting September 15th 2004
http://www.eurocorr2005.org
http://www.efcweb.org/
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WP 15 meeting September 15th 2004

WP 15 meeting September 15th 2004
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Achieving Improved Process Control and
Real-time Corrosion Monitoring

Dawn C Eden & Russell D Kane
InterCorr International Inc.

Houston, Texas 77014

Eurocorr 2004 – Working Party 15 (Corrosion in the Refining Industry)
September 15, 2004; Nice, France

NACE CTW 2004 - Technology Exchange STG 34
September 14, 2004; Phoenix, Arizona

Cost Factors in Refinery Operation

Issues affecting refinery equipment, corrosion and profitability:

Efficiency of treatments (e.g. desalting, dehydration)
Chemical supply and management

Quality of incoming crude (lower feed cost may relate to higher
impurities and processing/maintenance costs)

Performance data usually gathered from discrete data sources,
e.g.

Distributed Control System (DCS) Data
Operational Logs or Notes
Chemical Supplier-Provided Data
Corrosion Monitoring Data (usually off-line
and retrospective - coupons or electrical resistance)
NDT and Visual Inspection Data



Managing Plant Performance

Assessment of mostly off-line data makes assessment difficult.
A common approach is:

Make decisions based on “Best Guess”, retrospective plant
experience….often based on incomplete information

Correlate infrequent, historical or symptomatic data to plant process
data….can provide misleading “theories”

The goal must be integration of accurate online, real-time data
that is directly relevant to equipment performance, i.e.

 Monitor and process control BEFORE substantial damage
has occurred.

 Accurately assess the impact of allowed damage
      vs. long term serviceability

 Minimize equipment downtime….maximize productivity

Real-time Problems Need Real-time Solutions

– Optimize chemical treatment programs - enables
observation of real-time cause & effect, helps ensure the
right level of treatment gets to where it is needed

– Real-time detection and alarming of key events, e.g. pitting
activtity - shortens response time, enables proactive control
and limits damage

• Resulting ‘Key Performance Indicators’ enable optimization of
process control and chemical treatment programs to limit
corrosion, e.g.

• On-line, real-time data from strategically located sensors
provide immediate feedback of corrosion conditions in plant
(e.g. crude unit, desalter, amine unit, key heat exchangers)



A Brief Review of Available Technologies

NDT, NDE
Inspection

Off-line (or online), can be accurate, but rely upon:
1) existence of substantial defects for detection
2) quality of inspector

Many corrosion assessment methods are used routinely in
petrochemical and chemical plant, but many have limitations:

Weight Loss
Coupons

Off-line, can be accurate, but:
1) exposure time is long (~3 months)
2) labor-intensive analysis required

Electrical
Resistance

Offline (or online), can be accurate, but:
1) only detects general corrosion
2) trade-off between sensitivity and probe lifetime

Experience has shown that:
70-90% of all corrosion failures result from localized corrosion
90% of corrosion occurs in 10% of the time

A Brief Review of SmartCET® Technologies

Linear Polarization
Resistance (LPR)

Electrochemical
Noise (ECN)

For Pitting Factor and other parameters
related to localized corrosion

The need is on-line, real-time corrosion detection coupled with evaluation of
both general and localized corrosion

Features:
automated data acquisition and analysis cycle – every 7 minutes
low power requirements; easily adapted to Intrinsically Safe applications
simple interface to SCADA, process control, process information
management systems
hardwire or radio communications, local or remote, mains or solar power

Harmonic Distortion
Analysis (HDA)

For more accurate Corrosion Rate and other
parameters related to general corrosion

σi

Icorr

B value



How is real-time, online technology Implemented?

Example Data: Dehydrated Gas Environment

Corrosion Monitoring vs. Coupons

• Excellent agreement between coupon corrosion rates and pitting
susceptibility and online corrosion monitoring data.



Example Data: Correlation with Process & Operations

Correlation
between the
feed rate of a
neutralizing
chemical and
the corrosion
rates of
carbon steel
and 316L.

Neutralizing Chemical Feed Rate

Carbon Steel LPR Corrosion Rate (mm/y)

316L LPR Corrosion Rate

More on real-time, online plant monitoring – Paper 15-O-367 9:40 am Thursday

Example Data: Inhibitor Optimization in Sour System

Corrosion Rate as seen using most
corrosion instruments -
30 mV default “B” value

Corrosion Rate using actual “B” value
determined real-time

This data demonstrates the value of field instrument B value measurement -
accuracy is critical

Indicates a 20-year
equipment life

Actual
equipment life
is only 3 years



Example Data: Influence of Microbiological Activity

Electrochemical
activity can vary
according to the

type of surface film
- SmartCET can

also show the
effects of scaling &

under-deposit
corrosion
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6
More on real-time, online MIC monitoring – Paper 10-O-366 14:40 Thursday

Integration / Correlation with Process Variables 



Refineries, petrochemical and chemical plants operate complex processes
that can benefit or suffer due to variations in the quality of primary
feedstocks, operational and other chemical changes

Conclusions 

70-90% of all corrosion failures occur due to localized corrosion, and
typically 90% of corrosion occurs in 10% of the time

All monitoring and measurement data is important, but it is the on-line real-
time evaluation of direct measurements such as general corrosion and
pitting that can leading to improved process control, positively impacting
equipment availability and plant profitability

Technology is available that can measure these key variables, providing a
simple and direct data output thereby enabling rapid uptake of technology by
the plant operators

This technology is proven in numerous field applications, worldwide and
across industries
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Continuous Active Corrosion and HIC risk Measurement
Mapping hydrogen flux over time in high criticality areas

For WP15-Eurocorr 2004, Nice, France
Ion Science Ltd



Hydrosteel 7000 Fixed Installation



Applications

• Sour, HFA, and all 
high temperature 
corrosion 
monitoring

• Inhibitor treatment 
and corrosion 
control

• Use of opportunity 
crudes

• HIC damage risk 
assessment and 
avoidance

Benefits

• Identify corrosion 
issues in near real 
time

• Reduce production 
shutdowns 

• Save on inhibitor 
costs

• Save on feedstock 
costs

• Avoid unscheduled 
shutdowns

Features

• A non-intrusive, IS, 
IP Hydrosteel
monitor 

• Self diagnostics
• One year’s hands 

free operation
• Auto-data logging
• 4-20 mA output of 

flux and 
temperature

Hydrosteel 7000 Fixed Installation

Frank.Dean@ionscience.com
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EFC CUI Guideline

Contributor 1 Contributor 2
Preface - Scope
Section I: Introduction

Francois Ropital
francois.ropital@ifp.fr

Section II: Cost analysis Andrew Kettle
Andrew.Kettle@ChevronTexaco.com

Section III: Ownership and responsibility Staffan Olsson
staffan.olsson@scanraff.se

Section IV: Unit prioritization Andrew Kettle
Andrew.Kettle@ChevronTexaco.com

Section V: Reality check Nicholas Dowling
nicholas.dowling@shell.com

Section VI: Risk analysis Maarten Lorenz
maarten.lorenz@shell.com

Ray Owens
raymond.owens@total.com

Section VII: Challenge Hennie de Bruyn,
hdb@statoil.com

Stefan Winnik
stefan.winnik@exxonmobil.com

Section VIII: Evaluation plan Ray Owens
raymond.owens@total.com

Section IX: NDT screening techniques Carmelo Aiello
carmelo.aiello@eni.it

Section X: Implementation Stefan Winnik
stefan.winnik@exxonmobil.com

Section XI: Feedback of findings into main
implementation plan

Charles Droz
charles.droz@exxonmobil.com

Maarten Lorenz
maarten.lorenz@shell.com

Appendix (i): NDT technique listing Carmelo Aiello
carmelo.aiello@eni.it

Appendix (ii): Monitoring techniques Maarten Lorenz
maarten.lorenz@shell.com

Appendix (iii): Application of new insulation and
refurbishment issues

Stefan Winnik
stefan.winnik@exxonmobil.com

Appendix (iv): Design Terry Hallett
terry.hallett@shell.com
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