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Leendert Dekker
Sr. Consultant Asset Management & Maintenance

▪ Specialized in support of organizations with:
▪ Development  and implementation of Asset Management (ISO 55000). 
▪ Performance contracts
▪ Reliability Engineering (Life Cycle Cost Analysis) 
▪ Maintenance analysis

▪ Experience:
▪ Food & Beverage, Defense, Infra, Property, Energy, Ports & Terminals, Oil 

& Gas & Chemicals

▪ Education:
▪ MSc. Industrial Engineering & Management - TUE
▪ BSc. Mechanical Engineering
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Tebodin Consultants & Engineers
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Consultancy Design and engineering Project services

•Economics and finance

•Environment and safety

•Energy

•Logistics

•Safety and risk management

•Asset Management & 
Maintenance

•Permitting support

•Process technology

•Civil, structural, architectural

•Infrastructure

•Building services, HVAC

•Mechanical

•Piping

•Electrical and process control

•Pipelines

• Project and construction 
management

• Construction supervision

• Procurement

• Estimating

• Project control



Office network Netherlands

Western Europe
 Belgium 

 Antwerp
 The Netherlands

 Bergen Op Zoom
 Deventer
 Eindhoven
 Groningen
 Hengelo
 Maastricht
 Rotterdam
 The Hague
 Velsen
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Our network

Western Europe
Belgium, The Netherlands
Central Europe
Czech Republic, Hungary, Poland, 
Romania, Serbia, Slovak Republic 
Eastern Europe
Russia, Ukraine
Middle East 
Bahrain, Oman, Qatar, Saudi Arabia, 
United Arab Emirates
Asia
China, India, Indonesia, Malaysia, 
Myanmar, Singapore, Thailand, 
Vietnam 
Africa
Libya
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Scope of ISO 55000

page 7

Own good / bad examples on:
• Reliability
• Life Cycle Costs
• Performance
• Safety integrity
• Esthetics
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Tebodin vision on Asset Management
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ISO 55000 
Asset Management



Tebodin vision on Asset Management
strategic level
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ISO 55000 
Asset Management
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Tebodin vision on Asset Management
strategic level

Asset Management & Maintenance page 10



Tebodin vision on Asset Management
strategic level

Asset Management & Maintenance page 11



Tebodin vision on Asset Management
strategic level
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Tebodin vision on Asset Management
strategic level
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Tebodin vision on Asset Management
tactical and operational level
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ISO 55000 
Asset Management



Tebodin vision on Asset Management
tactical and operational level
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Permit Management & Legislation
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Interne veiligheid
(arbo)

Brandveiligheid/
repressie

Externe veiligheid

• Veiligheidsbeheerssysteem
• Keuringen apparatuur

• Opslag eisen  (PGS) 
• ATEX 

• Bedrijfsnoodplan

Proces
veiligheid

• Vluchtwegen
• Gebruiksbesluit

• Inzet bedrijfsbrandweer
• Inzet overheidsbrandweer
•Eisen bransbestrijdingsapparatuur

• QRA
• Groepsrisico
• Risicokaart

• HAZOP
• SIL
• LOPA

• Bouwkundige eisen
• Vuurlast berekeningen
• Bedrijfsbrandweer

• Ergonomie/fysieke belasting
• RI&E
• Machine richtlijn
• Legionella

• Milieurisicoanalyse

Milieu
veiligheid

• QRA
• Plaatsgebonden risico
• Risicokaart

• Besluit drukapparatuur



Tebodin vision on Asset Management
tactical and operational level
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Reliability

Maintainability



Reliability Engineering
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 FMECA: 
 Failure Mode Effect & 

Criticality Analysis 
(Qualitative)

 RAM: 
 Reliability, Availability & 

Maintainebility Analysis 
Quantitative comparison
of design alternatives

 LCCA:
 Life Cycle Cost Analysis 

(Quantitative)

RAM
LCCA

Operational and failuredata

FMECA
Performance
requirements

Design

Cost parameters

Optimal

Design



Reliability Engineering

Asset Management & Maintenance page 19

FMECA

• Identification of critical
components

• Failure frequency P)
• Effect of failure (E)
• Risks (R)
• Definition of measures:

• Maintenance 
• Spare parts
• Operations

• Residual risks



Reliability Engineering

Asset Management & Maintenance page 20

RAM

• Reliability Block 
Diagram

• Isograph Avsim+ 
software

• Input:
• MTBF
• MTTR

• Output:
• Availability
• Number of outages



Reliability Engineering
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LCCA

• Net Present Value
• Comparison of 

alternatives
• CAPEX:

• Design, 
Construction

• OPEX:
• Energy
• Maintenance
• Operations
• Supplies



Tebodin vision on Asset Management
tactical and operational level
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Ready to start process  
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PROJECT FASES  

Definition fase Basis for 
Design

Engineering           
concept                           detail

Procurement & 
Construction 

Commissioning & 
Handover

Operate & 
Maintain (O&M)

Ready 2 Start (R2S) 

Optimised 
design

Design FME(C)A
- RAM - LCCA 

Input in BfD
Reliability-

availability -
maintainability - and 
O&M requirements -

communicatieplan

O&M in design
Detailed FMECA -maintenance 

concepts- O&M input in requisitions -
standarisation - maintainability review -

spare part selection 

Asset register - maintenance 
plans - Spare parts register -
O&M document expediting -

maintenance contracts

As built services  
As built drawings and documents -
Integrate as built data in CMMS -

O&M document filing, as built spare 
parts & equipment data
Support O&M training 

Continous optimisation:
Initial (1st year) support -

improve and maintenance 
plans - continuous 

optimisation

Company O&M philosophy



Tebodin vision on Asset Management
tactical and operational level
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Project (2011):
Risk assessment for all 
pipelay systems on board 
the Acergy vessels in 
operation.



Tebodin vision on Asset Management
tactical and operational level
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Tebodin vision on Asset Management
tactical and operational level
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Tebodin vision on Asset Management
tactical and operational level
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Life Cycle
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Asset Management 100 %

Systems Engineering 
Engineering

Construction

FMECA / RAM (RE) 

Safety, Environment, Operational Excellence Support

Maintenance Engineering

Performance Contracting
Maintenance Execution

20 %

40 %

60 %

80 %

To
ta

l L
ife

 C
yc

le
 C

os
ts

 

Project & Operation progress

Life Cycle Cost Analysis (RE)

Definition
Feasibility Design Realization Operation / 

Maintenance

Committed costs 

Costs fixed 
by Definition 
& Design

End of 
life



ISO 55000 assessment
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Policy & Strategy

EnablersLife Cycle 
Processes

Continuous 
Improvement

0,00

1,00

2,00

3,00

4,00

5,00
Policy

Strategy
Objectives

Plans

Contingency planning

Organization

Outsourcing

Training

Communication

Technical Documenation

Information Management
Risk management

Legal requirementsManagement of change
Budgetting & cost control
Design & construct

Maintenance Engineering

Work processing

Spare parts management

Tools, facilities and equipment

Performance & condition 
monitoring

Investigation of 
failures, incidents, nonconfor…

Audit

Improvement actions
Records

Company

Benchmark



Assessment aspects
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B Company Culture
F Maintenance

Strategy & Program

LeadershipLeadership
PeoplePeople ProcessesProcesses, , 

ProductsProducts &&
ServicesServices

ResultsResults

StrategyStrategy / / TargetsTargets

PartnershipsPartnerships & & 
ResourcesResources

General 
Conditions & 
Impressions

Maintenance
Organisation & 
Management

Planning & 
Scheduling
Execution
Recording

Analysis, Reporting 
& 

Communication
Systematic
Improvement

MoC
Operating
Procedures

HSE 
(Health,Safety, 
Environment)

Availability (Up-
time)

AssetAsset
ManagementManagement

Training Programs in 
Maintenance

StrategyStrategy / / TargetsTargets
Company Culture

Maintenance
Strategy & Program

CMMM= Computerised Maintenance Management System
MoC= Management of Change

CMMM
Material Management

Subcontracting
Documentation
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ISO 55000 implementation

Asset Management

Management system for Asset Management

Check 
assessment

Initial
assessment

- Status
- Objective
- Scope

Deep dive
audit

Activiteit Week
1 2 3 4 5 6 7 8 9 10 11 12

Project startup
Vaststellen nieuwe eisen
Vaststellen huidige staat
Delta analyse
Uitwerken scenario's
Rapporteren en presenteren

- Gaps
- Best 

practices

Action 
planning

Implemen-
tation

- Manage-
ment

- Support

- Priorities
- Plans

- Status
- Certificate
- Next steps



ISO 55000 implementation aspects

▪ Demonstrable management commitment and leadership
▪ Definition and recording of Policy, SAMP, objectives and plans
▪ Definition of procedures and workinstructions
▪ Definition of organization and roles
▪ Mainteance managememt system
▪ Risk management systeem
▪ Performance measurement system
▪ Implemented Management Systeem for Asset Management 
▪ Minimum level of implementation and awareness of the organization
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ISO 55000 implementation

Asset Management & Maintenance page 33

Project (2011):
Risk assessment for all 
pipelay systems on board 
the Acergy vessels in 
operation.

▪ Program management / support
▪ Auditing
▪ Action definition
▪ Communication / Change management
▪ Implementation support:
▪ Method development
▪ Reliability engineering
▪ Maintenance engineering

▪ Certification by partner (BSI)



Questions
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