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OUR SERVICES

This is a footer3

Consultancy
Design & 

Engineering
Project 

Management
Procurement

Construction 
Management

Conceptual, basic and 
detailed engineering in all 
relevant disciplines:
ÁCivil, structural and 

architectural
ÁBuilding services 
ÁPipelines and 

infrastructure
ÁElectrical, 

instrumentation and 
process control

ÁEnergy
ÁPiping
ÁLogistics
ÁMechanical
ÁProcess

ÁManagement of EPCm 
services

ÁEstimating and cost 
control

ÁScheduling and progress 
control

ÁQuality and safety 
assurance 

ÁCommissioning 
management and 
assistance

ÁProgram management

ÁProject purchasing, 
expediting and 
inspection

ÁEuropean tenders
Á(non) production related 

purchasing
ÁPerformance based 

maintenance / tendering
ÁContract management

ÁConstruction quality, 
health, safety and 
environment (QHSE) 
management

ÁSite management
ÁConstruction supervision
Áplanning, cost and 

progress control

ÁAsset management & 
maintenance

ÁEnvironment
ÁEnergy
ÁLogistics
ÁProcess integrity & safety
ÁIndustrial sustainability
ÁCompliance management
ÁAuthority engineering & 

permitting
ÁFeasibility
ÁDue diligence
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Bilfinger Consultancy
Full life cycle Consultancy integrated in our Bilfinger Solutions
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What we deliver

6

Integrated solutions and multidisciplinary services

18 June, 2026

An international   
       consulting,
  engineering,
manufacturing,
assembly and     
   maintenance   
 company that     
     designs and 
   builds efficient-
    and sustainable
              services.

The expertise is uniquely 
positioned to deliver 
integrated solutions 

covering the full asset life 
cycle that adds value to 

the business, 
strengthening the 

competitive position of our 
Clients.

A global          
  provider of 
   knowledge-based 
    maintenance,  
    modifications and
    asset integrity 
   services to reduce 
  risk, assure safety and 
improve asset 
performance.
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What we deliver
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Asset life-cycle care

18 June, 2026

The expertise is uniquely 
positioned to deliver 
integrated solutions 

covering the full asset life 
cycle that adds value to 

the business, 
strengthening the 

competitive position of our 
Clients.

A global          
  provider of 
   knowledge-based 
    maintenance,  
    modifications and
    asset integrity 
   services to reduce 
  risk, assure safety and 
improve asset 
performance.

An international   
       consulting,
  engineering,
manufacturing,
assembly and     
   maintenance   
 company that     
     designs and 
   builds efficient-
    and sustainable
              services.
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Our products & services

8

Spanning the full asset life cycle

18 June, 2026
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RISK BASED INSPECTION FOR AGEING ASSETS.

9

STORYLINE OF THIS PRESENTATION

Steps in the story line, using framework based on available standards:

Å Framework for condition assessment

Å As per design resp. as per actual condition

Å How to improve performance with use of intelligent assets

Å Definition of acceptance criteria

Å Flaw or anomaly? Repair or replacement?

Å Perspective on integrity management as a linear process

Å5ŜŎƛǎƛƻƴ ǇǊƻŎŜǎǎ ŦƻǊ άōŜǎǘ ƻǇǘƛƻƴέ ƻƴ [// ōŀǎƛǎΦ

Å Integrated planning, discipline independent.

Å Summary / conclusions

18 June, 2026

02
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Asset management Framework

10

Integrity assessment

ÁWe continually improve the performance of your facility, avoiding unplanned 
downtime and reducing planned downtime as much as possible. 

We do that by using the next standards:

ÅAssessing your facility along three lines of sight, as required in order to reveal the 
causes of deviations (in alignment with ISO 37301; compliance management systems):

ÁCompliance with respect to:

Áάŀǎ-ƛǎέ ōǳƛƭǘ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴ (A-  Design compliance)

Áάŀǎ-ƛǎέ ŎƻƴŘƛǘƛƻƴ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ ǊŜǉǳƛǊŜƳŜƴǘǎ όB ς Condition compliance)

Áάŀǎ-ƛǎέ ǳǎŜ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ ŎǳǊǊŜƴǘ όƴŜǿύ όƭŜƎƛǎƭŀǘƛǾŜύ ǊŜǉǳƛǊŜƳŜƴǘǎ                   
(C ς Management of Change requirements)

ÅAssessment by using standards, such as CEN 17385:

ÁStandard condition classification on 1-с ǎŎŀƭŜ όсΥ άǳƴŀŎŎŜǇǘŀōƭŜέΤ м άƴŜǿέύΦ

18 June, 2026

03
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Framework Operational Asset management
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Integrity assessment: sample...

ÁThe causes for deviations can vary widely, based on the perspective that has been applied.

ÁThe perspective that has been chosen needs to be clarified explicitly, in order to be able to 
manage the various causes for deviations effectively:

ÅOverview of requirements with related control measures (compliance register) ς in terms 
of A/B/C.

ÅAssessment of deviations by classification with respect  to requirements, with wrap-up to 
asset level. 

ÅThe standard which urges for this effectivity is ISO 37301 (Compliance management 
systems); the standard which calls for condition classification is CEN 17385.

18 June, 2026

Number of findings: Condition class:
*: Assessment of the change management 

concerns the comparison of the [current type of 

use] with respect to [use as specified in the 

design] (eg production line that is taken out of 

operation without being formally known as 

such).

Line of sight (assessment): 1 2 3 4 5 6 Remark:

A: Design 1 2 1 1

B: Maintenance 6 12 37 20 7

C: Management 2 3 2 3 See *

Unacceptable Out of control.

Very bad Immediate action required.

Bad Planned action foreseen.

Average Clear indications for reduction in performance.

Good Meets all set requirements.

Very good No or ample reduction in condition.

4

10

25

40

12

6

4

Overall
Condition class
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Framework Operational Asset management
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Integrity assessment: ANOMALY, FLAW or EOL.

Note I; note that:

Á Anomaly is something which is deviating yet is not automatically related to loss of 
functionality. Eg. Being an Olympic athlete can be considered an anomaly.

Á Flaw is a deviation which has a direct relationship with the capability to perform.

Á End of Life (EOL) refers to a condition in which the asset is unable to meet the set 
requirements. This can relate to integrity, reliability, costs or even maintainability 
(obsolescence; no spare parts).
Note that in all these cases repair is considered an unfeasible option.

Note II:

Á A flaw can usually be repaired. So a condition level 5 related to a flaw, can be 
associated from EOL perspective with a condition level 2 since the overall lifetime 
expectancy is not impacted by such a single flaw.

==Č Be explicit on the condition assessment perspective. EOL or functional.

Note III:

Á Condition assessment of multiple parts can be compiled to an EOL condition. 
 (Using CEN 17385 methodology on previous sheet).

18 June, 2026

Condition 
bearing

¯

Condition 
pump- EOL

­

Note IV:

It is now possible to add sensors, 

combine use with performance.

IE next level in condition assessment; 

intelligent assets . Having clear 

assessment criteria is crucial.

04
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ASSET Management
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Integrity management as a linear process. What is the view?

The next considerations in general apply:

Although the cause of a failure commonly is discipline related, the consequences do 
not call for a discipline dependent view.
In other words: whether a failure is triggered by failing instrumentation, pumps or 
ƭƛƴŜǎΣ ΧΣ ƛƴ ǘƘŜ ŜƴŘ ǘƘŜ ǿŜŀƪŜǎǘ ƭƛƴƪ ƛƴ ǘƘŜ ŎƘŀƛƴ ǿƛƭƭ ŦŀƛƭΦ
The risk of all subsequent links in the integrity chain, need to be on the same risk 
level. This calls on the various processes for risk management as well, whether SIL, 
RCM or RBI.

ČUse a uniform risk-matrix, independent of the specific discipline under 
consideration.

ČDetermine the preventive required tasks by means of a uniformed, risk 
management strategy.

Guidance can be found with the help of these standards:

ÁISO 31.000 on Risk Management with ISO 55.001 (see decision info).

ÁEN 16991 on Risk Based Inspection framework
 (we simplified it in order to emphasize one line of sight with respect
   to Risk assessment).
Examples of integrated approaches: Oil & Gas; API 580/581 APM packages.

18 June, 2026

Set acceptance criteria: align Risk

Analysis & planning

RBI study

Execution of RBI plan

Performance review

Initial analysis & planning
- Objectives, systems, criteria

- Acceptance

- Hazard identification

Performance review

Execution of RBI plan

Analysis & planning

RBI study

Execution & Reporting

Performance review
- KPI assessment

- Evaluation reporting

- Update periodically

RBI study

Analysis & planning

Execution of RBI plan

Performance review

Data collection & validation

Risk screening
- Selection of systems, equipment 

& components

- Determination of possible failure 

modes & consequences

Decision making / action plan
- Operational review

- Inspection planning

- Monitoring

- Maintenance planning

Mitigation measures

NMulti -level risk analysis
- Scenarios

- NTTF/MTBF assessment

- Probability of failure

- Consequence of failure

- Risk

Risk 

acceptable?

05

https://www.youtube.com/watch?v=pLuMX_9WVFg
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Operational Asset management
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Linear process: Lines of sight AS PART OF EOL

ÁAssessment along lines of sight:

ÅTechnical aging

ÅMaintainability (obsolescence)

ÅFunctional aging (efficiency)

ÅCosts (overall costs level)

ÅΧ ƻǇǘƛƻƴǎΧΦŦƭŜȄƛōƛƭƛǘȅ ǊŜǉǳƛǊŜŘΦ

18 June, 2026

Aging Function Economy Compliance

ωCondition: 4 2 NA NA

ωRemnant life: 5 Yr. 3 Yr. 4 Yr. NA
Water pumps  type 

centrifugal

ωCondition: 3 4 NA 2

ωRemnant life: 10 Yr. 3 Yr. NA 10 Yr.
Cooling units type local 

(airco)

ωCondition:  3 2 NA NA 

ωRemnant life: 12 Yr. > 15 Yr. (Nvt) NA NA
Heating type hot air.

Function.
3 Yr.

Function.
3 Yr.

Aging
12 Yr.

(Deterioration) (Obsolescence) (Ownership costs)

Fire fighting system

Cooling system

Heating- system
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OPERATIONAL ASSET MANAGEMENT
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HOW TO USE The Intelligence of Assets.

Intelligent assets, meaning:

ÁIdentifying their actual condition (CBM)

φExamples: Online WT measurements (FSMTM), WT-Array (Sensorlink)

ÁSignaling the conditions of use

φExamples: Moisture monitoring (CUI; Isenspro; CorrosionRadar).

ÁChecking performance by contained automatic testing

φExamples: Smart valves

ÁPredicting and alerting on defined acceptance limit

φExample: GE-APM Smartsignal technology (Multiple parameter)

In general: what is the effectivity in identifying deviations?

What is the long-term performance (?drift?; ?reliability?)

Ĕ To what extent are we capable of preventing actual failure?

What maintenance does it require? Maintainable Y/N?

Ĕ Once again, a risk-driven approach is required to determine what to use, 
where and when.

Ĕ Again, condition acceptance decision criteria with related successive 
measures are required as mentioned earlier.

18 June, 2026

06



Confidentiality: Internal

OPERATIONAL ASSET MANAGEMENT
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Intelligent assets & monitoring

Intelligent assets call for intelligent use so intelligent monitoring.

This implies:

a) What and where do we want to measure?

b) How accurate do these measurements need to be?

c) When, how often do we need to measure?

d) What are the defined acceptance criteria?

e) What are the related actions in case the (d) criteria are trespassed? Can these 
directly be triggered? What response time?

f) 5ƻŜǎ ǘƘŜ ǎȅǎǘŜƳ ƴŜŜŘ ƳŀƛƴǘŜƴŀƴŎŜΣ ǿƘŀǘΣ ǿƘŜƴΣ ƘƻǿΧ

All this calls for an integrated, rational approach for a managerial goal.
Guidance on generic management requirements are provided by ISO HLS *.

Á¢ƘŜ ǊŜǉǳƛǊŜŘ ŀǎǎŜǎǎƳŜƴǘ ǎǘŜǇǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ флΩǎ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ 
Hermes concept and have been resurged in 2012 by means of the World Class 
Condition Based Maintenance project.

ÁA life cycle approach

ÁBased on a result driven view

ÁConcept available4free as best practise CUI monitoring on wcmvector.com

18 June, 2026
* ISO HLS: The ISO High Level Structure; ISO/IEC Directives, Part 1, Annex 2 .
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OPERATIONAL ASSET MANAGEMENT
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How to create transparency in the applied approach.

The Way Of Working (WOW) is based on applying models for key elements, being:.

a) End of Life estimation, applying data from identified sources.

b) Costs calculation, applying data from Costs Engineering sources (DACE)

In short, this is based on the next steps:

1) Get an overview on hard data: Condition related / Costs related.

2) Determine which parameters are decisive for the forecast. Use / System / Dimensions / ..

3) Identify which approach / fit describes behavior best, given 1)

4) Implement the forecast and plan replacement accordingly

5) Result-grill: have the results challenged by trusted sources as per company

6) Finalize the forecast and have it monitored on a yearly basis for accuracy

(Note: more data over time reduces uncertainty and thereby increases forecast-accuracy)

Simplest relationships: linear Costs = A*X+B, also A(X)*X^n etc. as per fit.

{ƻ ŦŀǊΣ ŀƭƭ ŀōƻǳǘ άƭƛƪŜ ŦƻǊ ƭƛƪŜ ǊŜǇƭŀŎŜƳŜƴǘέΣ aƻƳŜƴǘŀǊƛƭȅ /!t9· Ŏƻǎǘǎ ƻƴƭȅΦ

18 June, 2026
* ISO HLS: The ISO High Level Structure; ISO/IEC Directives, Part 1, Annex 2 .
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OPERATIONAL ASSET MANAGEMENT
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How to create transparency in the applied approach.

A variety of models is being applied, depending on the applicable 
data.

The DACE booklet is the first source for data.

Other sources may be applied in case a gap is existing.

This in its turn can than lead to expansion of the current 292 items.

Example: solar panels, wind turbines.

Future approach:

Create coded link towards standardised equipment taxonomy.

Standards like ISO 14224 to be applied.
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LǘΩǎ ŀƭƭ ŀōƻǳǘ ǘǊŀŎŜŀōƛƭƛǘȅΦ
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Costs model based on traceable source (DACE Booklet):

Model: flexible and adapted to actual behavior in practice.

Condition prediction

Condition: Worst Best Actual Update

1998 1.0 1.0 1.0 1.0

1999 1.2 1.1 1.2 1.2

2000 1.4 1.2 1.4 1.4

2001 1.7 1.3 1.6 1.6

2002 1.9 1.4 1.7 1.7

2003 2.1 1.5 1.9 1.9

2004 2.3 1.6 2.1 2.1

2005 2.6 1.7 2.3 2.3

2006 2.8 1.8 2.5 2.5

2007 3.0 1.9 2.7 2.7

2 2008 3.2 2.0 2.9 2.0

2009 3.5 2.1 3.0 2.2

2010 3.7 2.2 3.2 2.4

2011 3.9 2.2 3.4 2.6

2012 4.1 2.3 3.6 2.8

2013 4.4 2.4 3.8 3.0

2014 4.6 2.5 4.0 3.1

2015 4.8 2.6 4.2 3.3

2016 5.0 2.7 4.3 3.5

2017 5.3 2.8 4.5 3.7

2018 5.5 2.9 4.7 3.9

2019 5.7 3.0 4.9 4.1

2020 5.9 3.1 5.1 4.3

2021 6.0 3.2 5.3 4.4

2022 6.0 3.3 5.5 4.6

2023 6.0 3.4 5.6 4.8

2024 6.0 3.5 5.8 5.0

2025 6.0 3.6 6.0 5.2

2026 6.0 3.7 6.0 5.4

2027 6.0 3.8 6.0 5.6

2028 6.0 3.9 6.0 5.7

2029 6.0 4.0 6.0 5.9

2030 6.0 4.1 6.0 6.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1995 2000 2005 2010 2015 2020 2025 2030 2035

Condition prediction

Worst
Best
Actual
Update

Lifetime model based on traceable source (Oreda, IEEE Std 500, 
..):
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LǘΩǎ ŀƭƭ ŀōƻǳǘ ǘǊŀŎŜŀōƛƭƛǘȅΦ
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ÁDACE price booklet is the best available costs reference.

άōŜǎǘέ ƛƴ ǘŜǊƳǎ ƻŦ ōŜƛƴƎ ŎƭŜŀǊ ƻƴ Ŏƻǎǘǎ ŜǎǘƛƳŀǘƛƻƴ ƭŜǾŜƭ ŀƴŘ 
uncertainty bandwidth.

Á!ƭǘŜǊƴŀǘƛǾŜ ŀǇǇǊƻŀŎƘŜǎ ǎǳŎƘ ŀǎ άwǳƭŜ ƻŦ ǎƛȄ-ǘŜƴǘƘέ όŎƻǎǘǎ 
increase in proportion with a factor 0.6 related to size ς size 
being most relevant property ς power / producing cap. Etc.) 
are highly dependent on reference costs value and have 
ambiguity related to factor.
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Definition of best approach

What is best? Depends on your lines of sight. Short term result, long term 
ǇǊƻŦƛǘŀōƛƭƛǘȅΣ ŜȄǇƻǎǳǊŜΣΧΦ

Lƴ Ƴƻǎǘ ŎŀǎŜǎΥ ƛǘΩǎ ŀƭƭ ŀōƻǳǘΥ
ÁMeeting requirements as defined by company value model
ÁMinimized expenditure incl. minimized profit losses.

This calls for an LCC approach.

A sample for linearized assets:
Scenario assessment as part of risk-driven CUI management program for piping 
systems (WCM project Risk Based CUI Management).
Common options: ¬ Repair & Recondition (Standard) 
 ­ Complete renewal (original design)
 ® Run To Failure (then Fix) ςreveals failure costs
  ̄Upgrade (increased robustness, longer lifetime)
 ° Tailored approach (combination of options)
All costs per scenario summarized over the lifecycle.
Totals averaged to costs/yr over remaining lifetime.

All options need to be complaint with the risk-acceptance criteria as defined. 
This defines a bottom line for the quality of all considered maintenance options.

For critical applications, option ® therefore is not actually applicable and then 
just serves to envisage the consequences of failure (COF).

18 June, 2026

Selection box for typical assets; 
-  with related sizing 

Selection box for optimal 
maintenance scenario.

Color identifies which 
scenario appears best in 
the particular case.

Totalized costs
For Asset Base

Afbeeldingsresultaat voor symbol for optimization

07
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What about an integrated approach

An integrated approach can be applied both in

Årisk based maintenance & inspection planning and

ÅLong term investment planning

Risk based maintenance & inspection: a variety of APM solutions can be 
applied.

Long term investment planning: can be implemented as an add-on to common 
CMMS systems.

Integration ideally is applied by means of, over the disciplines:

ÅShared view on how to identify, apportion and appraise risks

ÅShare classification of identifying applicable condition level (1-6)

ÅDiscipline independent approach for assessing best scenario (LCC)

ÅCosts reduction by combining long term planning (LTARPTM)

18 June, 2026
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APPLICATIONS of integrated approach.

Snapshot of companies and employees that used the methodology:

18 June, 2026

Asset types involved:

ÅProcess equipment (Static / Rotating / 
Instrumentation / Electric / Control systems ς
DCS)

ÅCivil constructions

Applications of investment planning:

ÅOil & Gas

ÅFine Chemicals

ÅWaste Incineration

ÅPower generation

ÅNuclear (alike Power generation)

ÅFacility

ÅLeisure

ÅΧΧΦ

Å!ƴȅƻƴŜ ǿƛǘƘ ŀ ǉǳŜǊȅ άǿƘŜƴ ǘƻ ƛƴǾŜǎǘ ƛƴ 
ǊŜƴŜǿŀƭ κ ǊŜǇƭŀŎŜƳŜƴǘ κ ǳǇƎǊŀŘŜέ

08

https://mysite.stork.com/Person.aspx?accountname=work/geerthenk.wijnants
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How to get going?

Just as an ςalmost- last remark, being aligned with all levels within the 
organization is NOT the least thing to mention.

In general, this may be the most tedious part.

The IAM has made a nice video in  order to draw attention to this issue, nice to 
ǾƛŜǿ ǿƛǘƘ ŎƻƭƭŜŀƎǳŜǎ ǿƘŜƴ ȅƻǳΩǊŜ ƛƴ ŎƻƳǇŀƴȅ ƻǊ ŀǘ ƘƻƳŜΥ

https://www.youtube.com/watch?v=pLuMX_9WVFg&t=334s

So a corner point, to build on, is:

ÅManaging on risk.

ÅActing accordingly.

ÅBe transparent.

The standard supporting this is: ISO 37301 (Compliance management systems)

18 June, 2026

09

https://www.youtube.com/watch?v=pLuMX_9WVFg&t=334s
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SUMMARY; what have we seen?

Summarizing, we go backwards. What is useful if you want to harvest the 
benefits of risk-based asset-management:

Å Get full alignment in the organization with respect to risk-awareness 
ŀƴŘ Ǌƛǎƪ ŀŎŎŜǇǘŀƴŎŜΦ άtǊŀŎǘƛǎŜ ǿƘŀǘ ȅƻǳ ǇǊŜŀŎƘέ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ȅƻǳǊ 
risk matrix.

Å 9ƴǎǳǊŜ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜ ǎŀƳŜ Ǌƛǎƪ ǇŜǊǎǇŜŎǘƛǾŜ ƛƴ ƳǳƭǘƛǇƭŜ άǘǊƛōŜǎέ ƛƴ 
your organization matrix

Å Make sure this is top-down as well as bottom-up, across and along 
disciplines. No tribal issues on this aspect!

Å Ensure that attention and focus is obtained as per prioritization on risk 
ŀǎǎŜǎǎƳŜƴǘ όŀǎ ŀƴ ƻōƧŜŎǘƛǾŜ ƳŜŀƴǎ ŦƻǊ άǿƘŀǘΩǎ ƛƳǇƻǊǘŀƴǘέύ

Å Base decision-making processes on scenario assessment from a long-
term costs-optimization perspective.

Å It you experience hurdles on this, try to get response in terms of action 
ƻƴ ǘƘŜ L!a ƳŜǎǎŀƎŜ ŦƻǊ άƘƻǿ ǘƻ ŎǊŜŀǘŜ ǾŀƭǳŜέΦ

Å Risk based asset management provides the framework for effective 
risk-based inspection.
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Applications:

Å Oil & Gas

Å Chemicals

Å Waste Incineration

Å Power generation

Å Nuclear (alike Power generation)

Å Facility

Å ΧΧΦΦ

Further worthwhile reading on asset & risk management:
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You will see it ONCE YOU UNDERSTAND IT
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