
Corrosion Engineering
‘Adding Value’ by Billy Morrison
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• Setting the scene;

• Overview of  Integrity Documents;

• Baseline Surveys;

• Operations;

• Material Selection;

• Questions;

• Summary

Agenda
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Dr. Heike Hoffman

SRB, Fe counts, Sulphide Counts 

etc.

‘ The trend is your friend’
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In our case, the trend is not or friend!

Used to be less $60 for a year 

Even Lower for Even Longer

Brent Crude $43/barrel
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Integrity Management Overview
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• Data Collated;

• Corrosion loops / systems
defined;

• Risk Assessment Performed;

• Inspection Techniques and 
Intervals defined;

• Equipment WSEs/Passports 
produced.

RBI Methodology
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• Threat credibility 
assessment;

• Based on input criteria  for 
component, software will          
remove all non-credible 
threats.

Screening Tool
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RBI/RBA Tool
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• Risk Assessment pro-forma completed in line with API 580 / Company Risk Policy

RBI/RBA Methodology (Piping)
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RBI/RBA Methodology (Structures)

Process for Asset Specific RBI

• Divide asset into Structural Critical 
Components;

• Determine applicable failure modes;

• Conduct situation based likelihood and 
consequence assessment;

• Rank component risk inline with company 
risk policy;

• Optimize inspection strategy in line with 
risk assessment.

“A systematic overview of the installation is achieved together with a 
breakdown of the installations risks clearly showing the risk drivers and 
recommending appropriate actions.”   ISO 19901-9, DRAFT

Applicable to Topsides and Subsea Structures
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Caisson Risk Assessment & Prioritisation
Caissons can be risk assessed individually and 
inspection targeted at caissons posing highest 
risk, reducing likelihood of costly intervention 
or unplanned shutdown. 

• Probability of Failure
• Caisson Design

• Guide and Dead Weight Support Design

• Pump Design

• Consequence (Importance of Use)
• Extent of Shutdown if Caisson Unavailable

• Anticipated Time to Repair

• Consequence (Hazard Posed)
• Dropped Object Potential

• Possible Outcomes / Escalation of Dropped 
Object Scenario
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• Intervals defined based on mitigated Risk profile for the system;

• API 570 (piping);

• API 1160 (pipelines).

Inspection Interval Definition
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• Use outputs from Corrosion Risk Assessment and 
RBI/Passport;

• High Level Inspection and Maintenance Routines – what 
is to be done;

• Planned Maintenance Routines – how it is be done;

• Job Plan Pro-forma – for input to Maximo.

Inspection and Maintenance Routines
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• Automatic generation of inspection outputs from RBI/RBA;

• Live updates to ensure WSEs align with risk profile.
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Job Plans
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Baseline ILI Surveys

• Barriers include QA/QC, welding procedures etc.?

• Why do a baseline ILI survey?

• Why baseline CRA pipelines? 
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Carbon steel

Expensive Alloy

Project Procurement costs overrun by Six times
--on day 1
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• Deposits found in a section of manifold pipework -
chemical analysis showed deposits were, iron 
sulphide scales; 

• Problem assumed to be corrosion;

• Program of NDT planned to locate and quantify areas 
of metal loss;

• Plan to replace sections of pipework; 

• Need for more analysis - in particular to identify 
specific forms (allotropes) of scales.

Gas Plant Deposits

27WGIM Company Confidential24/06/2010 27
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Fe[1+x]S –Mackiniwite
Most commonly found type of Iron Sulphide
Low Levels of H2S
Sulphate Reducing Bacteria (SRB) 

FeS2 –Pyrite
•Mole % H2S + low levels of Oxygen
•½ O2 + H2S = H2O + S

•Fe[1-x]S – Greigite; Pyrrotite
•Sulphate Reducing Bacteria (SRB)

28WGIM Company Confidential24/06/2010 28
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• New Results showed deposits to be mainly pyrite;

• Where was oxygen coming from?

• Gas compressor seals likely source.

29WGIM Company Confidential24/06/2010 29
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• Pressure Swing Adsorbers;

• Under pressure, gases tend to be attracted to solid 
surfaces, or "adsorbed“;

• The higher the pressure, the more gas is 
adsorbed; when the pressure is reduced, the gas 
is released, or desorbed.

31WGIM Company Confidential24/06/2010 31
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• Problem solved by decreasing throughput which 
increased Nitrogen purity;

• Shortfall made up by using higher purity (bottled) 
Nitrogen;

• No need for NDT programme;

• No need for pipework replacement. 

32WGIM Company Confidential24/06/2010 32
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• Challenge: Survival at 40 deg C;

• Spec: Suitable for minus 30 deg C;

• Is C/S (API 5L - X52) necessary? 

• Alternative Material; Plastic, e.g. HDPE;

• Benefits $$$$$;

• Quotation: It looks like we ‘dug up a time capsule 
from the 1970s and discovered a new pipe’.
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Summary
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