
WCM Corrosion under insulation 
project:

Overview results working groups
Ψwƛǎƪ .ŀǎŜŘ /¦L aŀƴŀƎŜƳŜƴǘΩ

A management approach based on the ISO High Level Structure with    
practical tools for application in practise.
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World Class Maintenance project
άwƛǎƪ .ŀǎŜŘ /¦L aŀƴŀƎŜƳŜƴǘέ
Some generic characteristics and key figures:

ÅDuration: November 2018 ςNovember 2019.

ÅProject contains three sub projects:
ÅBest practise for Risk Based CUI management

ÅEffectivity of applied NDT methods

ÅLifetime of coatings

ÅScope: equipment and piping of C-steel and SS.

ÅCurrent practise with applied methods and techniques

Note: innovation is for the future; practical experience for now.
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Content: influence-factors:

Direct interfaces:

ÅWG - Coating Eff LT.

ÅWG - NDT Eff

Model:

Plug-in.

CUI Mangmnt.

Compliance.

Coating Eff.

NDT Eff.
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The deliverables as per working groups:
The most important topics discussed in this working group:
ÅThe appropriate method for assessing risks
ÅThe assessment of the state of insulation
ÅThe Corrosion behavior of Carbon steel and stainless steel in the case 

of CUI.
ÅThe decision model to assess the risks present depending on the 

coating life and applied inspection method

ÅA presentation to let the usefulness, necessity and impact of a CUI 
management program land within the (your) organization.
ÅThe best practice that defines risk-based CUI management as a 

management program.



Delivery by modules:
Click on the relevant module to go 
to the topic.

Green = Work group NDT Eff.

Beige  = Work group Coatings.

Click on the plug-in model in order 
to return to this page.

LCC
NDO

Eff.

Coat
life



CUI: Assessment of risc-level.

Requirements:

ÅStandardised method.

ÅAgreement with legal framework.

ÅSuitable from international perspective.

ĔEN 16996 (European approach with respect 
to inspection)

(adapted on a couple of minor points)



CUI: Assessment condition of insulation.

Starting points:

Based on condition classification.

(Degree of) leakage is the decisive criterion.

EN 2767



CUI: applied Corrosion speeds

Influence -factors:

ÅTemperature

ÅWet-dry cycles

ÅEnvironment (salt level) *

ÅType of insulation      **

*  : via extra 0.x mm/jr.
**: via spec. reduction factor



CUI: integration of influence-factors.

ÅDifferent factors have been elaborated per tab-page.

ÅRequired input is gathered on one page [Installatie]

ÅResulting output is provided on the same page.

ÅThe applied approach when processing the data, is displayed on the 
applicable tab page.

This processing method for one item, is processed for a group of 
items or a total asset base in a separate "prioritization worksheet".



CUI: best practise for CUI management.

Has been elaborated on the basis of the following 
principles:

ÅLimited size; "100+ pages" is not effective (less is more).

ÅHas a focus on άōŜƛƴƎ able to integrate with other 
management ǎȅǎǘŜƳǎέΦ

ÅFor that purpose, it is based on an ISO HLS structure 
with is based on management principles.

ÅUnlock the accompanying practical tools for practical 
application via the appendices.



CUI: applied coating life times:
Key influencing factors and experience data:

ÅLeakage can never be completely excluded as a risk factor.

ÅThat is why coating is an essential element as a protection measure

Limitationof duration of protection:
ÅWater

ÅEnvironmental-κŀǘƳƻǎǇƘŜǊƛŎ ŎƻƴŘƛǘƛƻƴǎ όŘǳǎǘΣ ƳƻƛǎǘǳǊŜΣ ŎƘƭƻǊƛŘŜ Χύ

ÅApplication errors

ÅDesign and type of insulation

ÅUse / maintenance of insulation

Resultante: 8

Qualitydetermined by:
Å Selection of the Product

o Correct interpretation of the application
o Integral approach given lifecycle

Å Level of the Proces-description containing:
o Design of the object;
o Capability of appyingpaint
o Accessibility and availability
o Preparation & Application process

Å Professional competenceof people



CUI: applied coating life times:

Influence-factors:

ÅExperience / proof

ÅQuality of application

ÅAccessibility     *

ÅLevel of management  **

*  : via extra ςx yrs. reduction
**: via specific reduction factor dep. on coating generation.



CUI: evaluation costs effectivity of 
inspection w.r.t. alternatives.
Influence-factors:

ÅMaintenance strategy (inspection Y/N) should be costs-effective
Consideration based on lifecycle costs between:

o Blasting and painting,

o Inspecting & repairing

o Run-to-failure

o Upgrade

ÅWhen inspection is costs-effective, approach during execution to be 
implemented with maximized efficiency



CUI: effectivity of inspection measures

Influence-factors:

ÅSpecific damage- & construction details required specific techniques

ÅDiscrimination in screening-NDT (Corrosion detection), moisture and wall-
thickness measurement

ÅApplicability depending on accessibility
ÅScaffolds, platform, available space.

ÅBy means of a set selection filter with the required effectivity, the 
technology can be determined which meets these requirements.

This has been elaborated by means of a decision-making tool.



CUI: effectivity of inspection techniques:

NDT technique selection:

ÅObject type

ÅInspection objective

ÅRequired effectivity

ÅAccessibility

Result:

ÅAdequate technique(s)



CUI: Effect of applied inspection techniques.
ÅInput: inspection as a means in order to delimit the risc(in 

combination with measures where required).

ÅResult: level of risc-reduction (see RBI Tool).



CUI: integrated approach which protrudes:
Conditiebepaling 
equipment (NDT)

Monitoring 
vochtgehalte

Monitoring 
conditie insulation

Aanleg 
insulation& 

commissioning

Kwaliteit 
coating

End result is de effectivity-yield of:

ÅDesign

ÅControl of design and during phase of usage

ÅaƻƴƛǘƻǊƛƴƎ ƻŦ άǎƻǳǊŎŜ ƳŜŀǎǳǊŜǎέ όƳƻƛǎǘǳǊŜύ

ÅInspection of installation condition (integrity)
To what extent is moisture monitoring a 
sufficient capability to be able to confirm 
installation integrity from a CUI perspective.
A parallel occurs with SIF (IEC 61508)



Specific elements in the chain:
Life cycle approach (prevent / monitor / control / correct)

ÅManagement on the basis of risk (rationalization)

ÅAssessment of quality & leak tightness of insulation

ÅLifetime of coatings

ÅCorrosion speed depending on conditions of use

ÅEffectivity of NDT assessed for specific damage types (typicals)

ÅCosts effectivity of an applied strategy based on LCC perspective

ÅManagement framework on the basis of ISO HLS.

YŜȅ ŎƻƴŎŜǇǘΥ ǘƘŜ ŜŦŦŜŎǘƛǾƛǘȅ ƻŦ ŜŀŎƘ άƭƛƴƪέ





Bij doorklikken na deze pagina:

Presentatie die vanuit het WCM project beschikbaar is gesteld

ÅVoor gebruik door asset owners / beheerders

ÅhƳ ƛƴȊƛŎƘǘ ǘŜ ǾŜǊǎŎƘŀŦŦŜƴ ƛƴ άŘŀǘ wat nodig isέ ŀŀƴΥ

o betrokkenen in de eigen organisatie

ÅOm CUI die aandacht te geven

o die vanuit de praktijk nodig is om programma effectief in te kunnen 
voeren.

Duur: 5 min. / automatisch ingesteld ( S= stoppen; [Spatie] = doorgaan)



Corrosionunderinsulation.
Atmosferische Corrosion is 

DE BELANGRIJKSTE

EN

HET MEEST KOSTBARE

degradatie mechanisme 

in DE 

petrochemische industrie



Atmosferische Corrosion/ Corrosionvan 
buitenaf



Corrosionunderinsulation.

OXIDATIE

4 Fe + 3 OѩĄ

2  FeѩOѪ

Koolstof

staal

-5 / 

+175°C

Ineffectieve

afscherming

WaterGevoelig 
materiaal

Wordt bepaald door 

proces, is niet 

beïnvloedbaar

Fabriek bestaat, is 

niet beïnvloedbaar
Is beïnvloedbaar, 

enige parameter die 

wij kunnen sturen

Temperatuur



Incidenten

Allebei consequenties van 
Corrosionunder insulation


