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Leendert Dekker .Q
Sr. Consultant Asset Management & Maintenance BiLFINGER

= 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 lid van

= BSc. Mechanical Engineering NORMGDM M ISSI E




Tebodin Consultants & Engineers

*Economics and finance
*Environment and safety
*Energy

sLogistics

*Safety and risk management

*Asset Management &
Maintenance

*Permitting support

*Process technology

*Civil, structural, architectural
eInfrastructure

*Building services, HVAC
*Mechanical

*Piping

*Electrical and process control

*Pipelines
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BiLFINGER

*Project and construction
management

e Construction supervision
*Procurement
e Estimating

*Project control
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Office network Netherlands BiLFINGER

Western Europe
= Belgium
= Antwerp

= The Netherlands
Bergen Op Zoom
Deventer
Eindhoven
Groningen
Hengelo
Maastricht
Rotterdam

The Hague

Velsen

Office network Western Europe



Our network

Our Network
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BiLFINGER

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

BiLFINGER

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

/TR
ISO
NS

ISO 55000

Asset Management
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Tebodin vision on Asset Management .Q
strategic level BiLFINGER

Client’s

Strategy ife Cycl

Act: Mission . D;-’
Improve- Vision na& ers
ment

ISO 55000

Asset Management
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Tebodin vision on Asset Management
strategic level

Policy & strategy:

*Definition of Palicy,
Strategy, Goals and
Plans at a strategic
level

* Risk analysis

» Key words: Integrity,
Performance, TCO,

Sustainability
Act:

Improve-
ment

Asset Management & Maintenance

Do:
Enablers
&
ife Cycl
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Tebodin vision on Asset Management
strategic level

Act:
Improve-
ment

Asset Management & Maintenance

Enablers & Life Cycle
Activities:
Definition of:
* Working processes
* Organization
* Qutsourcing requirements
* Training requirements
* Information requirements
* Risk management
* Legal requirements
* Achievement of agreed
maturity levels

© Copyright Tebodin 2014
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Tebodin vision on Asset Management
strategic level

Do:
Enablers
&
ife Cycl

Act:
Improve-
ment erformance
assessment :
»Definition of:
» Performance
measurement
» Auditing process
» Root Cause
Failure analysis
= Legislation
. © Copyright Tebodin 2014
ompliancy

Asset Management & Maintenance
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Tebodin vision on Asset Management .Q
strategic level BiLFINGER

Improvement

Activities:

Definition of:

* Improvements and
control

* Management review
proces

Do:
Enablers
&
ife Cycl
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Tebodin vision on Asset Management .Q
tactical and operational level BiLFINGER

/TR
ISO
NS

ISO 55000

Asset Management
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Tebodin vision on Asset Management ,,Q
tactical and operational level BiLFINGER

TEBODIN

Plan:

+ Feasibility study

» Definition study

» Permit management

© Copyright Tebodin 2014

Asset Management & Maintenance
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Permit Management & Legislation BILFINGER

* Milieurisicoanalyse

» Ergonomie/fysieke belasting

* RI&E

» Machine richtlijn Interne veiligheid
* Legionella (arbo)

* QRA
« Plaatsgebonden risico
* Risicokaart

Proces

L
* Besluit drukapparatuur i
xterne veiligheid

* Opslag eisen (PGS)
* ATEX
« Bedrijfsnoodplan

E—
* Veiligheidsbeheerssysteem
* Keuringen apparatuur
[ =

« Vluchtwegen / N VY *QRA
« Gebruiksbesluit Brandveiligheid/ « Groepstisico

repressie .
P * Risicokaart

* Bouwkundige eisen * Inzet bedrijfsbrandweer
* Vuurlast berekeningen * Inzet overheidsbrandweer
* Bedrijfsbrandweer *Eisen bransbestrijdingsapparatuur




Tebodin vision on Asset Management .Q
tactical and operational level BiLFINGER

Do:

+ Basic design

* SlL-assessment

* FMECA/RAM/LCCA
* Detailed design

* Procurement

* Construction

© Copyright Tebodin 2014
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Reliability Engineering

—

Peﬁonnance
reumemems

FMECA

Operatlonal and failuredata

s Cost parameters

Asset Management & Maintenance

Optimal
|| —

Design

.Q TEBODIN

BiLFINGER

= FMECA:

= Failure Mode Effect &
Criticality Analysis
(Qualitative)

= RAM:
= Reliability, Availability &
Maintainebility Analysis
Quantitative comparison
of design alternatives

= LCCA:

= Life Cycle Cost Analysis
(Quantitative)




Reliability Engineering
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Detectie v een alam met
atomatisch hschakeeman

Rdundante

I Hioh critical

|RPN 1025 |

|
Effect

RPN

TEBODIN
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FMECA

|dentification of critical

components

Failure frequency P)

Effect of failure (E)

Risks (R)

Definition of measures:
 Maintenance
 Spare parts
* Operations

Residual risks




Reliability Engineering
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RAM

Reliability Block
Diagram

Isograph Avsim+
software

Input:

« MTBF

« MTTR

Output:

« Avalilability
 Number of outages
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Reliability Engineering BiLFINGER

Totale kosten per alternatief per jaar

LCCA

Net Present Value
Comparison of
alternatives
CAPEX:
* Design,
Construction
OPEX:
Energy
Maintenance
Operations
Supplies

10 " 2 13 14 15 1® 17 18 19 20 21 2 23 24 25

Asset Management & Maintenance



Tebodin vision on Asset Management
tactical and operational level

« Commissioning

* Project completion
management

* Integrated Maint.
Support

* Warrantee
management

Asset Management & Maintenance

© Copyright Tebodin 2014
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Manuals / = = -l
Project Plant Breakdown Maint. Concept Spare parts

informatie Structure

\\1/

Computerized
Maintenance
Management
System
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Ready to start process BiLFINGER

PROJECT FASES

Basis for Engineering Procurement & Commissioning & Operate &

Definition fase Design concept detail Construction Handover Maintain (O&M)

D

Input in BfD As built services
Optimised Reliability- O&M in design . ) As built drawings and documents - Continous optimisation:
design availability - Detailed FMECA -maintenance Asset register - mamte.nance E:> Integrate as built data in CMMS - Initial (15 year) support -
Design FME(C)A maintainability - and concepts- O&M input in requisitions - plans - Spare parts regl_s'Fer i 0&M document filing, as built spare improve and maintenance
-RAM - LCCA O&M requirements - standarisation - maintainability review - O&M document expediting - parts & equipment data plans - continuous

. : maintenance contracts o L
communicatieplan spare part selection Support O&M training optimisation

Company O&M philosophy

Ready 2 Start (R2S) /

27 juni 2014



Tebodin vision on Asset Management .Q
tactical and operational level BiLFINGER

Plan:

* FMECA/RAM/LC

* RCM

* Maintenance
Concepts & Plans

» Spare parts
optimization

s Outsourcing

© Copyright Tebodin 2014
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Tebodin vision on Asset Management .Q
tactical and operational level BiLFINGER

DO:

* Preventive Maint.

« Condition Monitoring

* Corrective Maint.

» Shutdown
management

© Copyright Tebodin 2014
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Tebodin vision on Asset Management .Q
tactical and operational level BiLFINGER

» KPI-monitoring

* Audits

» Remnant Life study
» Energy efficiency

* De-bottlenecking

Bpyright Tebodin 2014

Asset Management & Maintenance



Tebodin vision on Asset Management
tactical and operational level

Asset Management & Maintenance

L4

Act: &

* Investment initiation'§ OQ 00

« Adjust Maint. conceptlix\ 00

* Adjustment of:
- organization
- systems

- processes

© Copyright Tebodin 2014
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Life Cycle BiLFINGER

Definition Desian Realization Operation / End of
Feasibility g Maintenance life

Asset Management

Systems Engineering

.Z Committed costs
/

FMECA / RAM (RE)

Costs fixed : :
by Definition LlfeCycIe Cost Analysis (RE)

& Design L
, Maintenance Engineering
. / :
Performance Contracting

Project & Operation progress

%]
)
(7]
@)
@)
Q
(@)
>
@)
[]
=
—l
I
s}
I_

Asset Management & Maintenance
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ISO 55000 assessment

Continuous

Improvement Policy & Strategy

OCompany
OBenchmark

Life Cycle
Processes

Enablers
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Assessment aspects BiLFINGER

TEBODIN

Processes,
Leadership Products & Results
Services

General
Conditions &
Impressions

Planning & HSE
Scheduling (Health,Safety,
Strategy / Targets Execution SN

Maintenance Recording

Organisation & analy G i
Management Strategy & Program 5

Availability (Up-
Communication time)

Partnerships & Systematic

Improvement
Resources
MoC

Operating
. . Procedures
Documentation

CMMM= Computerised Maintenance Management System
MoC= Management of Change

Asset Management & Maintenance
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ISO 55000 implementation

Initial Deep dive Action Implemen- Check
assessment audit planning tation assessment

Asset Management

Management system for Asset Management

Status - Gaps . Priorities - Manage- - Status

Objective - Best ment - Certificate
. - Plans
Scope practices - Support - Next steps
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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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BiLFINGER

ISO 55000 implementation

Program management / support
Auditing

Action definition

Communication / Change management
Implementation support:

= Method development

= Reliability engineering

= Maintenance engineering
Certification by partner (BSI)

Asset Management & Maintenance
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