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Maintenance strategies are
suggested and decided by:...

The manufacturers recommendations

The “Case of one!” —one failure

The experience from the maintenance technicians
A structured analysis process — RCM, FMECA, RBI

- Or the Preventive Maintenance Optimization process
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Asset Criticality Sorting

ANRC
Generic Maintenance Concept :
= Maintenance Guideline £ s Malnwenance
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Maintenance types
— EN 13306:2017
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Failure pattern

Failure pattern:
1Age1

Probability for
a failure

Time

N
Useful life
Ex.: Light bulb, Capacitators, Tube walls, Pneumatical cylinders
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Failure pattern

Component failure pattern:
'Random’

Probability for
a failure

— Tlme

Ex.: Rotating equipment, control systems
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Criticality matrix o

— Probability MTBF x consequence Criticality
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Failure modes
fron the undocumented

Criticality Sorting experience
—And ianIt to Failure modes

plan n | ng recorded in failure

records — Corrective
maintenance

Failure modes
recorded in existing
preventive maintenance
plan

Failure modes
recorded in quality and
safety records
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Decision tree —

To decide the maintenance strategy for a

failure

Start

The failure No
mode has
high

criticality?

Can failure
development be

CM -
Deferred
corrective
maintenance

CM -
Immediate
corrective
maintenance

measured?

Or can the

hidden failure

CBM
Condition based
maintenance

PF interval?

be exposed?

Yes

Is the
failure
mode age
related

Yes

PM
Predetermined/Pre
ventive
Maintenance
Useful Life?

No

A

No

Is
modificatio
n/improvem
ent

MODI/IMP
Modification/I
mprovement of
process/item/S
oP
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The process for

Preventive Maintenance Optimisation
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Case studies:... \

Pharmaceutical site — Research and development, production and
admin facilities:

Review of the programme for HVACs.

The starting point was a filter replacement every 6 month for all the
400 assets regardless of the assets’ criticality.

The PMO project replaced the existing preventive maintenance (PM)
strategy to Condition Based Maintenance by measuring the filter
degradation

Pay-back time for the project was 3 months, an increased service and
compliance level for the production and much easier planning
process for the maintenance activities.
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Case studies:... \

Oil and Gas — Upstream facility

The existing PM programme was reviewed by the PMO process. The
cost for PM activities was reduced while maintaining - and for some
units even - reducing the cost for corrective maintenance.

The result was an annual saving on 600.000 USS.

Fossil fired power plant.

The PMO process was used on a critical ID fan which went through
an overhaul every 3 years. After reviewing the data and the
components condition, the decision was to extend the overhaul to
every 5 years leading to a saving on 150,000 EUR plus the value of
production.
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Questions and Comment

Down time losses
Planned losses
Process losses

Yield — or quality losses
Product change over
No demand

Valueable production

Hidden plant
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