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Questions that were puzzling us from the start...

* How can a CUl management program help ¢ Avoid a trial & error approach
an individual company? by having a best practise

* Where is knowledge with respect to CUI * Within NL & BE; nowhere. So
management concentrated on behalf of the creating a point of concern is

industry? helpful.

* What is the driving force in order to join * Avoid the hard “failure based
forces towards the implementation of an lesson” which ultimately
independent CUI platform? leads to costly measures and

We started with these questions by discussing loss of confidence in industry.

this with a number of interested companies in

order to define the common interests. e
WORLD CLASS



Development CUI Awareness tool

® Self assessment tool.
* Awareness w.r.t. CUI
¢ Evaluation level of

Development Best Practice

robustness in terms of
being prepared for CUI

¢ Modular set of tools for
implementation of CUI management

¢ Risk based approach

¢ Based on the ISO HLS structure

 Standard based on hands-on
experience of involved companies
and the current state of the art in this

sensoring

CUlI resistance

insulating

the industry.

Innovations project

* Development moisture-

* Development sustainable
coatings with enhanced

* Development Best
Practise CUI conscious

* Determination of earning
capacity CUI program for

Corrosion
under

Insulation

/

2018

2019

2020

Roadmap

¢ Performance of new detectin

techniques

¢ Performance of new coati

techniques

¢ Performance
managem

as

2021

ustainable
ontrol on CUL

per industry branch

Upgrade feasible innovations

* Branch oriented innovations for proven
performance blockers as per industry.

¢ Implementation service concepts for
integrated CUI performance
management (isolation, coating,
inspection, energy efficiency)

2022

RISC

Call for Action / Business Driver

* Prevention is better than correction.

* Save on failure costs.

* Investing in a cost-effective approach from TCO.
e Recognisability from management structure

e Preventing “trial and error” approach

CUlI solution:

E—

* Modular approach based on maintaining what is
good, improving what can be improved.

* Using generally proven concepts with regard to
predicting corrosion, assessing damage,
determining risk, estimating lifespan, controlling

costs.

* Transparency through independent approach from

WCM; a supplier-independent concept.

¢ With the involvement of KINT, ION, VNCI, RVO, SDN

Business model:

* Risk-oriented, so investment in those areas where
it yields best profits.

* Taking into account the continuation of those
concepts which are already doing well.

* Improve together by using each others individual
experiences for the better good.

(Potential) partners:

* Asset-owners from “BRZO” sector
* Isolation and coating industry

* Inspection- and service suppliers
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Developments within WCM CUl-approach:

Related activities: CuUI i
M t Tooling Assessment
* Positioning EFC BP = LS

management
approach

Process implementation

PDCA improvement loop

Best practise Strategic approach
for Risk Based

Cul ‘ Coating lifetime

Risk based
management " ,
condition Corrosion speed

forecast _ _
Time To Failure forecast

Inspection effectivity
New tech Condition monitoring
assessment
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Corrosion
Isolat
Iilntqe r :l::i:;nal Monitoring as part of CUl management.
Ins u a I 0 n Note: A rational monitoring setup.
Date: 6 April 2023

Author: Geert Henk Wijnants

[ ) [ ] [ ]
I I lOl l Ito rI | l To: Whom it may concern
Project: Duurzame Grip op Corrosie Onder Isolatie (Sustainable Control on cun).

This note has been defined in order to give an overview of the key elements of the monitoring
concept which has been identified by World Class Maintenance,

In the period 20112013 a variety of monitoring concepts have been reviewed which has resulted in
revitalized attention for the rational monitoring concept which has been developed in 1998 by a
variety of institutions and companies, united in the Delft Cluster porgram.

* Application note. |

* ascientific drive and

* 2 management drive,
For the scientific drive the objective is to learn from the results of measurements in general. In

L]
[ ] Instructlon. this case the main criterion thai
main criterion t| lapplleslslhauhesystemshou!dbeab{el i
observables that one is interested in. ———

:': the management drive, the objective is to control based on the results obtained. This means
t specific alert and alarm criteria need to be defined with the related measures in order to

* Aspect checklist (completeness) o e

i .
.pu:l?:a:::;x"ml::n 'and €an typically also apply to maintenance processes, as the
: hydraulic oil for harbor cranes (Bosch Rexroth; “Nijlpaard™; 201 1) has

* References
] Key features of
follows: & rational monitoring concept for Management purposes, can be summarized as
period.

Of the gods, whieh & Identif
g tands for
Monitaring Assessment Systemr . 22U9nele Monitoring Evaluatie 5,,':;1'."""' Of the messenge

This checklist ang ,
he relar,
AN monitoring approsch m:f S Of ingtructjgng are ing
In requires o Stuctured ray, " the next section for
€3¢ of any comments o Queries, feg fonal anaysgs, plication on
1 ree

‘ You are eNCouraged o sh tosend a Mes:
[ ou re resul Sage to henk
Fesy| ts oba; =Wijnant, 1
ined ork.com
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Company [ Date of introduction: ##-MMM-2023 |
Strategy for Risk Based CUI management | Date: 27-Mar-23 | Concept: World CI.II E H T I p '. w E R

Corrosion
1 Scope - Introduction

under
.
Ins u Iatl 0 n This strategic document defines the processes, related measures, plans and planning that are
required in order to manage the risk related to corrosion under insulation effectively.
This document applies to those industrial installations which have been identified as being critical
from risk perspective, as assessed by Company’s business values as identified by the applicable risk

[ )
assessment methodology.
The framework for this document has been developed by the World Class Maintenance organization
in order to provide interested companies with a conceptual approach that comprises the key
elements that are required in order to ensure a consistent, traceable and sustainable approach.

The purpose of this approach is to describe the framework that is used for a strategic maintenance
plan that links the maintenance function with the corporate strategy and integrates it with other
functional areas. Within this f . @ sy process for e gic planning is
described and key success factors that need special attention are identified.
Design/methodology/approach - An analytical methodology is adopted in order to base the

* Generic setup, USing ISO HLS. e n e o, ~ |

for the successful d D of any e strategic plan, The strategic plan in

benefit from this framework when devel ema
oping their related 3 i
a plan are therefore highlighted in this strategic document S e .
Originality/value - Thi is mai s rvey
mmm:tnyce .lpu;m‘l;h':;amh 1s mainly based on the results of an excellent extensive sul
s ribed in ref. (1) in which the key elements of a strategic planni .
anning

L] L]
» Adapted to company vision. e
ogether in an integrated framework, Thi .
review - This baseline has been
by WCM partners, which has resulted in the approach which h::imed by "::r:yoé an expert
adop! ompany.
2 References - R
- Relevant documents
s
The next documents have aopeared to be t

L]
* Based PDCA improvement
ased on ' e N —
@ : *2pp. 150 - 162,

L] ° 1 ’
* Aligns with compliance req’s. R
pgoerosion Under Insutation (€U guu;.rf.:"",ﬁ'f: "uintenance. Feb. 2022,
nder ; :

(5) NACE 5po19g, ¢,
. Control of Corros;
Approach, A

* Template available for “kick-start”. T e

7
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Maintenance Internal &
External Stakeholders

vision, mission
and objectives

Strategic thinking |

Note 1 e as well ag Processes (3.8) to achieve y
SWoT Nm,; 2,;: SnhrY: The "“Mlﬂnenl ’r:em <an address a singi, disci
Strategic ;5‘:: "l"‘ Planning ang op:::::ﬂ Elements incluge the :;::;'J""" disciplines,
ning: Strategic . oN’S Structure. rar
R Pt IO, b 7 I 3 i e
Technology resourc Of Planning, strategic N:“‘mﬂe level. In gener. {ong term piap that
Tacti for their §, g includes the dﬂ"m':_‘-l::araleu of the type gy * o1
: Long term fon, of actions
| :.""" 2 Preset strategy for LM tactical piann; OF tasks as wel| 55
nning is gn P khlevm' 1 mediuny Nning js concerneq >
e e WORLD CLASS

' and select
TE3PECt 10 strategic NAnm:‘m 89315 and targeys, il
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Figure 4: Framework for maintenance strategic planning
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New tech assessment.

 Overviews various innovations.
* Preselected matured tech.
* Based on proof from practise.

* Based on expert reviews.
* Effectivity using API 581 eff.score.
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World Class Maintenance.
Boschstraat 35, 4811 GB Breda
+31(0) 076 763 1553

Corrosie ¢
info@worldclassmaintenance.com

Isolatie

RAPPORT

Effectieve innovatieve technieken voor COI beheer.

Opsteller:  Deelnemers regiegroep “Duurzame Grip Op COI”

~ ¥ CONCEPT.

Belanghebbenden

Expert growp:  Maarten Robers (Dekra), Honet van der Ploeg (Detammne),
Michel Huibregtse IShell), Peter Janssen (Shech), -
Geert Henk Wignants (STORK: Secretaris),
Ikesh Patel (Shelt).

Contact persoon  Geert Honk Wignants
Emait - geertheni. wijnants@stork. com
Uw referentie  COI bohoer,
Onze reterencie  WerkgroeoNewTech/202)/R1
Datwm  Sept. 6, 2023
Onderwerp  Effectiviten Rievwe technologie voor COI beheer.

1 Inleiding,

Dit rapport t5 een iy tiatief van de Cxpertgroep DNordeilﬂ‘l Nieuwe technologie ten behoeve van
L
87p op COI. Deze 8roep is ontstaan in vervolg op de ontwikkeling van de * best practise

langrijke rol
VErVUlL in het verbeteren van de

OePassingen worden
te ::;:,, of er Ongunstige omstang [screening technieken) ; DE bas nwezige schade),
toepassing betrefy technieken om :l«‘ﬂwenq ijn die tot een pr, Wfﬂ:r technieken om
er een afy unnen leiden,

g ente ontwikkels,
voortgekomen is iy 7 ervaring te BEN qua technieken
de « en, " + 15 het
2 ERiegroep #7506, ol rtoe is de expertgr nULtig om

Uitgangspunten (TOR).

De werk

e Guidance by decision scheme

POD= Probability Of Detection

Afloopschema beoordeling effectiviteit.

i Alleen globale analyse |

Ji
Onafhankelijke bepaling POD ‘Alieen inschatting |

(True/False Pos /Neg) Nee | capaciteiten mogelijk. |
oy
Bepaling POD op basis van ‘Alleen inschatting

prakeijk schage? | prestatie mogelijk.

| Detectie capaciteit voor

| | s-mn-hml ‘ hmalnbl.‘

Service in NL Service in NL
andersteund? Hee i
Ja Jal Hee] Ja[ Nee Ja] hee]

Opties in resultaat:
A= Highly Effective
B= Usually Effective
C= Fairly Effective
D= Poorly Effective
£= Ineffective
/A= Hiet bekend
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= DeStrategischefanpakVoorEffectiefCOI_Management. pdf
22023 > CUI Condltlon monltorlng rEference mOdel Flna||Zed *rg, WorldClassMaintenance BestPractiseCUI_MonitoringStrategie(ML) pdf

Tooling made available through WCM website via WCM Vector; https://www.wcmvector.com/

Development Eco-system

« Separate website (EN) with gap-analysis developed Finalized. https://www.wcm-cuiassessment.com
« Q&A / ask the expert still to develop. Being developed

« Development expert-group for new technologies Active; ongoing

CUI-projects

« Cooperation with KicMPI on behalf of validation process for CUI-protection-lifetime Ongoing
« Best practise isolation condition assessment — commissioning & as-used. Finalized
 —incl. EED (Energy Efficiency Directive) assessment. Finalized



Status with respect to the application o1l Foo in

GAP-Analysis tooling: 4 companies; 5 audits; all “Chemicals”.
Benchmark score: 4+; exception Leadership and planning. => First profits to be obtained.
Level 1 assessment: Tooling Level 2 assessment: HLS Conformity
Management framework Context of the organization
10 s
8 8
Improvement Leadership
NDT Efficiency 6 Risk assessment 6

f
Performance evaluation Schedule

NDT Effectiveness Corrosion speed

Service life of coating

2
Performance Support ] j_)

WORLD CLASS
MAINTENANCE
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Background
Best Practice available since the end of 2019.
* Set-up in accordance with ISO HLS structure.
* Audit points included in the design.
* Assessment along two lines:

o Management line (HLS)

o Contents line (Critical elements)

=>» Probability of failure; average / max. / min.
* Consequences from std. risk model EN16991.
=>» Risk assessment and earning capacity.

N
Corrosion
under
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1: Gap analysis against the GP Risk Ba
Assessment framework: | Risk assessment as incorporate
During the assessment, it is verified to
Management framework: (focused on
Has a structure with ownership
Has a systematic approach with
Contains a budget structure ba:
Evaluates deviations where the
Risk assessment:
Quantitative risk assessment wi
Risk assessment includes legal ps
Determining the risk based on tl
Corrosion speed:
Distinction between steel / stail
Based on temperature:
Based on number of temperatur:
Dependence on type of envirenn
Dependence on type of insulatio
Depending on condition (state) «
Service life of coating:
Distinguish coating # TSAz
Judged based on proven experie
Input generation of the coating
Input of preservability from des
Centribution of work process an
Method of management of the in
NDT Effectiveness:
Input type of the research chje
Uses an overview of the effecti
Process requires level of covera
Processes required level of risk
Distinction screening & conditic
Distinction according to diamet
Distinction according to wall thi
NDT Efficiency:
Uses consideration of the most
Knows options blasting / paintin

HE!

he development and some results.

k[l |l

[ —_
I )T 5 el ol S

* Choice for limited detail:
“Stoplight” : Good/Average/Bad.
It’s about the insight, not about
discussing whetherit'sa4 ora?7.

* Large differences in one company

Findings: (generaly observed aspects

depending on role/position

B 2| 5| 2| 8| | | 4| & | | 8| K] 2| 88| 8| 5| | 5| ¥| B| K| 2| 8] 3] 3| S

* Characteristic: “no policy implemented”

* Communication is essential.

0dp

WORLD CLASS
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Next steps in development.

Based on the overview obtained from the internet application.
With that:
* Benchmark as steering tool to optimize from overall perspective.

* Create awareness to tackle the largest management gaps.

* Being able to follow one's own development (trend!) to monitor the
effectiveness of the path followed.

WORLD CLASS
MAINTENANCE
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Application of the tooling developed: ‘

Application often takes place on a modular basis as originally intended:

1. Use whatever complements the existing approach

a) Application condition classification (Huntsman)
b) Overall Application (Delamine)
c) Fitting parts as a supplement (Shell Catalysts -BE)

2. Applying takes time and is not yet a priori time (among other tasks)

3. From international framework pos. response to open concept (Kaefer)

N NN

4. Introduced as best practice for the EFC55 update.

gj)

WORLD CLASS
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Status wrt the expert group New Technologies:

Currently 5 experts from div. background involved; NDT; Asset owner(2); Corrosion; Asset management
List with new technologies prepared. Pre selection TRL_BRL / Classification / Review / Final.
e et i Rating based upon:

v True positives

v’ False positives

i
]
i

vockdstectie

= v’ False negatives

i agpereer i ] e Bl e e a1
s o pstmtiszize,

REAH

sranr st s b oot camed ik e

o =» Add-on to BP RB CUI
o management.

B ag-gﬂga"€§E £
Egifig_zigi;e i i |
i
H
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he framework for the developments:

Development along 5 main parts. These are:

1. Design and organization of the COIl ecosystem |
2. Development and management of the digital COI platform (website) M
3. Internationalization of the COI platform |
4. Encouraging the use of the developed tooling; optimization M
5. Further development of existing and start-up of new practices M
Plan for 2024+:

6. Incorporation of CUPS in the risk based CUI best practise O

7.

8. Validation as per proven practise of new monitoring techniques

O

Integration of Energy Efficiency measures (EED) with CUI management

WORLD CLASS

MAINTENANCE
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Legal obligations ‘ Costs saving

Risk reduction Energy savings

M
g Coroson underteaaton- cut solaion degraation - EED
g Cooson UnerPoe upparts - CUPS

Savings in work planning

Digitalisation - Drone / DigiTwin

|

Figure 1: Connections between obligations, wishes, costs and benefits

PEIBI

Platform for
Effective

Insulation Management in the

Industry

'
WORLD CLASS
MAINTENANCE
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he tools; as a reminder:

O
. . O OFJ
General access: https://www.wcmvector.com/ wem CJVECToR
Demo Beta tool: https://demo.wcm-cuiassessment.com/ 009
Corrosgjon.
: . . _ ; 4 under
Live tool: https://wcm-cuiassessment.com (4 S’s). neubmy
/

Beta tool, new role:  Available for training purposes.

i
WORLD CLASS
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Questions?

'
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MAINTENANCE




@&
o0 m 10,11,12 OKTOBER 2023
Corrosion BRABANTHALLEN
iation HEAT+AZWER
Insulation

Foreseen developments WCM CUI ecosystem 2024+:

Platform for Effective Insulation Management in the
Industry ( PEIBI)

* Develop dedicated stakeholder group
* PEIBI —initiative

O plasform oxuses o naueng, shenuditing, directing and facitating controied mudation
managerent = the ndusiry tvough

* Create organization

* Maintain products
* Support innovation

* Support standardization in approach
* Facilitate asset service concepts

e CUl support center (tools, knowledge; NDT, coating) 055
WORLD CLASS
MAINTENANCE
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INDUSTRIAL

Foreseen developments WCM CUI ecosystem:

On 2024’s menu:

* CUPS management

* Energy Efficiency Scan
* Integrated action plan

* New tech effectivity scan Best practise
 Standardized approach cul

CUl
Management

management

Certified approach?
Easy-EED reporting (xml)?

Tooling

HLS
management

approach

Risk based
condition
forecast

\ Case histories
assessment

N

Assessment

/ Process implementation l
PDCA improvement Ioop

\ Strategic approach l

" Conting fetme |
" Corrosion speed ]
Time To Faiue forecas ]
inspecton efectivity |

Condition monitoring |

10,11,12 OKTOBER 2023
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Issues of interest:

Nederland

Manual e-booth
Information obligation energy saving.

Versie 2.1

* Lack of personnel & variability of services September 2023

* Administrative reporting load A\

* Transparency in compliance

* Ensure future proof approach
 Build upon solid concepts

In opdrache v,
an inisteri
het ministerie van Economijsche Zake,
N en Klimaat

3
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