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• does your organization apply an AMS in accordance with ISO 55001 standard in all asset life cycle stages?

• do you strictly follow the maintenance/operational manuals (instructions)?

• who has drawn up these manuals and at what stage of the asset's life-cycle?

• do your manuals indicate the suggested/required baseline, limit, and critical condition values for your assets 

and define where the boundary between corrective and preventive maintenance is?

• who has identified the locations and numbers of the sensors to be installed to monitor the condition of your 

assets and at what stage of their life-cycle?

• who monitors the condition of your assets, performs and interprets (laboratory) analyses, and makes 

proposals for an effective maintenance planning, and scheduling?

• are you confident that you know/use the BAT to achieve your organization's strategic objectives and 

maximize value from your assets? 
 

• do you consider hydraulic/lubricating oil to be your physical asset? 

Let me ask you a few questions:



3.2.1 Asset management

The coordinated activity of an organization to realize value from assets.

Note: Activity can also refer to the application of the elements of an asset management system.

Source: ISO 55000:2024

Note: Realization of value normally involves a balancing of costs, risks, opportunities and 

performance benefits.

3.3.28 Value - results from satisfying needs and expectations.

Note: Value represents the result of considering positive and negative impacts, as well as 

financial and nonfinancial impacts, on stakeholders over a time horizon that includes all 

such impacts.

3.1.1 Asset - item, thing or entity that has potential or actual value to an organization 

Note: Assets can be physical or non-physical.



3.3.4 Management system

A set of interrelated or interacting elements of an organization to establish policies and 

objectives, as well as processes to achieve those objectives.

3.2.4 Management

The coordinated activities to direct and control an organization.

3.3.5 Asset management system

Management system for asset management. Source: ISO 55000:2024

Note: The management system elements include the organization’s structure, roles and responsibilities,

planning and operation.

3.3.7 Objective - result to be achieved

Note: An objective can be strategic, tactical, or operational.

Note: In the context of asset management systems, asset management objectives 

are set by the organization, consistent with the asset management policy, to achieve 

specific results.
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Need for improvements, 
modifications or 
modernization.

Extension of the 
asset life 

CAPEX

OPEX

CapEx or OpEx

Triggers for greenfield or 
brownfield investment.

Circular economy
Asset revision, 
refurbishment, 

modification, upgrade, 
re-use or replacement. 

Needs and feasibility 
assessment for assets.

Determination of critical 
factors.

Concept definition.
Requirements for assets.

Determination of (available) 
asset solution.

Technical specification 
which consider 

maintenance needs (EN 
13460). 

Design of assets

Construction or 
acquisition of assets.

Installation and 
commencing.

Utilization of 
Assets - production.

Maintenance of 
assets.

Loop: Improvements, 
modifications, 

replacement of assets.

Decommissioning, 
retirement and/or 

removal (of a system) of 
physical assets with the 
possibility of partial or 

total sale

Changes in the:
market, technology, 

community, organization
require new objectives, 

strategies, plans and 
competences.

Need for improvement, 
modification and 
standardisation, 

of asset.

Need for modernization of  
asset.

Opportunities due to technological 
advances.

Gap analysis between planned and 
actual performance.

Replacement plan due to: different 
useful lives of assets.

Need for improvement, 
modification or replacement.

Identify/modify critical 
success factors

 and requirements.

Modernization

Change in technological 
and business 
environment

Poor or inadequate maintainability

Result of risk and opportunity 
assessment (FMEA, …)

Change operating and/or 
maintenance manuals

Individual asset or asset system
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MARKET – COMMUNITY- TECHNOLOGYCorporate strategic plan Maintenance policy, strategy, plan 

AM Policy Maintenance objectives & KPI‘sSAMP (CSF‘s & AM objectives) AMPs & AMS

Cooperation between all 
levels and functions within 

organisation.

Demand

Adapted from EN 17485:2021 

Asset/Asset 

system life stages 
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CAPEX

Triggers for greenfield or 
brownfield investment.

Needs and feasibility 
assessment for assets.

Determination of critical 
factors.

Concept definition.
Requirements for assets.

Determination of (available) 
asset solution.

Technical specification 
which consider 

maintenance needs (EN 
13460). 

Design of assets

MARKET – COMMUNITY- TECHNOLOGYCorporate strategic plan Maintenance policy, strategy, plan 

AM Policy Maintenance objectives & KPI‘sSAMP (CSF‘s & AM objectives) AMPs & AMS

Cooperation between all 
levels and functions within 

organisation.

Adapted from EN 17485:2021 

Demand

Construction or 
acquisition of assets.

Installation and 
commencing.

A decisive
 influence on

Dependability

in asset (system) useful life

Dependability

Safety and securityDurabilityAvailability Economics Influencing factors

Condition of use
Operators

influence
Reliability

Maintenance

supportability
Recoverability Maintainability

Source EMAC:
European Maintenance Assessment Committee
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CAPEX

Triggers for greenfield or 
brownfield investment.

Needs and feasibility 
assessment for assets.

Determination of critical 
factors.

Concept definition.
Requirements for assets.

Determination of (available) 
asset solution.

Technical specification 
which consider 

maintenance needs (EN 
13460). 

Design of assets

MARKET – COMMUNITY- TECHNOLOGYCorporate strategic plan Maintenance policy, strategy, plan 

AM Policy Maintenance objectives & KPI‘sSAMP (CSF‘s & AM objectives) AMPs & AMS

Demand

Construction or 
acquisition of assets.

Installation and 
commencing.

Legally required and 
project 

documentation

Health, Safety and 
Environment (HSE)

Asset risk and 
opportunity 
assessment

Preparation for the 
activation of 

individual assets

Take-over protocol
(Guaranties/Warranties)

Preparation and handover 
of documents

OpEx

Asset hierarchy and 
asset data

Drawings, 
P&I diagrams, spare 

parts list, ……

Operating and 
maintenance manuals

Site Acceptance Test

Factory Acceptance Test

SAT

FAT

PDCA
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CAPEXIdentify the need 
for a new/ altered 
manual/standard

Overview of the 
supplier's basic 

instructions
Identification of 
additional areas 

Identifying and prioritising 
options

Study, testing, evaluation, 
validation definitions

Create / Acquire

Training, Improve, 
Final version

MARKET – COMMUNITY- TECHNOLOGYCorporate strategic plan Maintenance policy, strategy, plan 

AM Policy Maintenance objectives & KPI‘sSAMP (CSF‘s & AM objectives) AMPs & AMS

Demand

Using the manuals

Upgrading as needed

Disposal

Withdraw when 
no longer 
relevant

OPEX

(e.g., equipment, oil, sensor, oil treatment equipment supplier, and wider investment team) Maintenance, Production, H&S, ..

Statement: Maintenance/Operational manuals are important assets. 
They create value at all stages of their life cycle.

Coordinated activity by all stakeholders to realize value from the manuals



Desing Installation Potential failure

Definition:

• asset (oil) quality,

• oil quality thresholds,

• monitoring options,

• maintenance manuals,

• analyses and analytics,

• triggers for maintenance 

activities.

 
Mandatory:
• system flushing,

Achieving targets and report.

• fresh oil filtering,

Achieving targets and report.

• proper filling of the system,

compliance with manuals.

• analysis after 24 hours in operation, 

baselines values:

ISO code oil cleanliness, water 

content in ppm, viscosity (mm²/s),

AN (mgKOH/mg), additive level, …

Corrective 

maintenance

 

Beginning of the degradation

Monitoring methods

Limit 

value

Critical value

Target value

Preventive 

maintenance
Condition Based 

Maintenance

Implementation:

• visual checks:

foaming, bubbles, opacity, colour, odour,..

• laboratory analyses at appropriate intervals:

viscosity (mm²/s), AN (mgKOH/mg);

ISO code, MPC, FTRI, RPVOT, additive level, colour, 

water content in ppm, RH, oxidation index,…, 

Oil quality monitoring

• online monitoring;

trends, analyses, alarms, …

Fault
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Functional 

failure
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ISO code 4406

RH (%), water (ppm)

AN (mgKOH/g)

Viscosity (mm2/s

Oxidation level

Oil health curve

DP DP

ISO code 4406

RH (%)

Heater
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Pressure line

SYSTEM

Dehyrator

connection

By-pass

unit

connection

T.R.A.P.

Oil

flow

Gravity discharge of

the free water

Air breather

Sample

valve

Sample

valve

Sample

valve

β6µ
>4000

Alarm

3,1 bard by-pass

3,4 bard

Main return

line

Gravity discharge of

the free water

Short

by-pass

Heater Heater

Oil quality on-line

monitoring

Oil quality on-line

monitoring

BAT



ISO code 4406

RH (%), water (ppm)

AN (mgKOH/g)

Viscosity (mm2/s

Oxidation level

Oil health curve

Heater

Dehyrator

connection

By-pass

unit

connection

Oil

flow

Gravity discharge of

the free water

Sample

valve

Gravity discharge of

the free water

Short

by-pass

Oil quality on-line

monitoring

back to

the tank

Oil tank



Oil lubrication 

return pipe

Curved part of the 

tank siphon

Oil extraction connection for on-

line monitoring and sampling

Connection for gravity  

free water discharge 

Connection for the by-

pass filtration

Connection for 

the dehydrator
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Overflow into the main 

section of the tank
Return filter

ISO code 4406

RH (%), water (ppm)

AN (mgKOH/g)

Viscosity (mm2/s

Oxidation level

Oil health curve

Heater

Dehyrator

connection

By-pass

unit

connection

Oil

flow

Gravity discharge of

the free water

Sample

valve

Gravity discharge of

the free water

Short

by-pass

Oil quality on-line

monitoring

back to

the tank

Oil tank



Fluid (oil) ON LINE monitoring system  



Thorough cleaning of the inside of the tank

Pumping/filtration of oil 

into the tank 

Preparing for the first start-up



Cleaning of the tank and the short circuit First line flushing Second line fl.On-line analysis before the first 

start-up of the system pump.
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The added value of an asset, such as accurate, understandable, and visible 
maintenance manuals, prepared for specific users and their environments, and created 
in a multi-stakeholder collaboration, including maintainers during the design phase of 
the asset system, is invaluable. 

Such manuals are genuinely accepted by maintainers, trusted and followed, and are 
more easily upgraded with experience over their useful life. This leads to:
• increased satisfaction, 
• effective training, 
• better traceability of documentation, 
• increased safety, 
• standardization of processes, 
• greater efficiency in operations and resource management, 
• increased reliability and 
• longer useful life of the assets.



T h a n k y o u 
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