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FACING THE CHALLENGES OF AGING 
ASSETS

ABOUT US
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WHAT
WE
DO

✔PROMOTE EQUALITY, 

DIVERSITY,  AND INCLUSION

✔Work together to  achieve more

✔Loyal,  honest and have  FUN

✔CARE ABOUT OUR PLANET

✔Industrial  assets around the world 

consume less and pollute less with 

our services and solutions

✔Strategy is based on sustainable 

growth and innovation

✔REDUCE INDUSTRIAL 

BREAKDOWNS BY AS MUCH AS 95%

✔ Increase si te  productivity by as 

much as 30%.  

✔Nurture long-term re lationships 

with our c l ients 
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AGEING MANAGEMENT

Material Degradation

• Material properties
• Operation conditions
• Environmental conditions
• Maintenance Practice

Obsolescence

• Equipment “out of date
• New Needs
• New technology
• New requirements

Organizational issues

• Reorganization
• Ageing of personnel
• Transfer of knowledge

Source: Maintenance Management of Aging Oil and Gas Facilities | WRITTEN BY | Riaz Khan, Ammeran B. Mad, Khairil Osman and Mohd Asyraf Abd Aziz
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Material & Asset 
Degradation

MATERIAL & ASSET 
DEGRADATION

MAINTENANCE STRATEGIES 

RESILIENCE /r ɪ ˈ z ɪ l ɪəns /

DETECT THE START OF DEGRADATION
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MATERIAL & ASSET 
DEGRADATION

MAINTENANCE STRATEGIES 

RESILIENCE /r ɪ ˈ z ɪ l ɪəns /

DETECT THE START OF DEGRADATION

I-mining 
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Analysis of 10 years 
CMMS data - 47.000 
closed work orders – 

Business Case 
Identification based on 

equipment reliability 
data

Date scale

Moving datapoints display the 
evolution of the component 
criticality throughout time

Reference grid with equal 
criticality

I-mining 

I-mining 
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I-mining 

In Depth Cluster 

Analysis

I-mining 

The user can select what cluster is most 
interesting for further analysis. This cluster 
can be picked from the pareto chart. 

The technician feedback of the 
intervention is analyzed by an NLP 
algorithm, displaying the most relevant 
words in a Word cloud.

This visualization can be used for further 
Root cause analysis and triggering 
focused improvement projects.
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MATERIAL & ASSET 
DEGRADATION

MAINTENANCE STRATEGIES 

RESILIENCE /r ɪ ˈ z ɪ l ɪəns /

DETECT THE START OF DEGRADATION

MATERIAL & ASSET 
DEGRADATION

ALL FAILURE MODES

“Age related” Failure modes 

Peak in wear-out (WaaS)

21,32%

28,26%

DETECTABILITY USING VIBRATION:
BASED ON 11 .469 DESIGN FAILURE MODES
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MATERIAL & ASSET 
DEGRADATION

MAINTENANCE STRATEGIES 

RESILIENCE /r ɪ ˈ z ɪ l ɪəns /

DETECT THE START OF DEGRADATION

Equipment 
Obsolescence
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Equipment 
Obsolescence
Revamping + Energy efficiency
 

Proactive Maintenance

Stock management 
 

Equipment 
Obsolescence
Revamping + Energy efficiency
 

Proactive Maintenance

Stock management 
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DOFA Worksheet example

DOFA Worksheet example
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As initiation of the Digitisation project, the DOFA methodology is applied on the selected equipment of 
the [Example- process]. More information of the methodology and the output for each individual 
equipment can be found in the following slidedeck. In short, the results of the DOFA sessions are 
summarized in the table below.

Here we can generally observe the remaining risk being 
reduced while investing in detectability. 
First the investment in online vibration technology reduces a 
average residual risk from 73% to 47%. Additional advanced 
techniques under the form of dedicated sensors or anomaly 
detection algorithms have the potential to further reduce the 
risk to 16%. These numbers are dependant of the choice what 
will be developed and/or implemented.?At the end of this 
slidedeck, you can find a proposed roadmap for next steps. 
To spread the workload and speed up development, the 
proposal is made:

Given the existing high rate of adoption of online vibration monitoring in [Location], to reduce the risk by developing 
and implementing additional advanced detection techniques. Especially for the [Asset] where residual risk remains 
high.. Logically, additional vibration sensors can be deployed where the DOFA output shows its value. Additionally, in 
[Location 1], integration of process data into the vibration analysis platform can increase detectability for complex 
equipment. To increase the detection in [Location 2] by implementing online vibration monitoring, later followed by a 
roll-out of the development made for [Location 1].

Equipment 
Obsolescence
Revamping + Energy efficiency
 

Proactive Maintenance

Stock management 
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Equipment 
Obsolescence
Revamping + Energy efficiency
 

Proactive Maintenance

Stock management 
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Organizational 
issues

Lack of resources / Reduce workload

First time right :
 Invest in quality 
 Train

ORGANIZATIONAL 
ISSUES
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Lack of resources / Reduce workload

First time right :
 Invest in quality 
 Train

ORGANIZATIONAL 
ISSUES

Pattern recognition 
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Pattern recognition 

Pattern recognition 
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Lube Optimization

Vibration based Lubrication State monitoring

Good State
Medior State

Bad State

Lubrication Quantity 
Accumulative in different  

rolling time windows

ORGANIZATIONAL 
ISSUES

Lack of resources / Reduce workload

First time right :

 Invest in quality 
 Train
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ORGANIZATIONAL 
ISSUES

Lack of resources / Reduce workload

First time right :
 Invest in quality 
 Train
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ORGANIZATIONAL 
ISSUES

Lack of resources / Reduce workload

First time right :
 Invest in quality 
 Train
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Want more information?
Drop us an e-mail
Or give us a call!

tom.rombouts@icareweb.com

+32 497 47 80 79

Tom
Rombouts
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