Investigating PAS 55: Developing asset management system
elements to improve your shutdowns

CONTENTS
1. SYNOPSIS..cooiiiiiiiiiieiiiies e e e,
2. SUMMARY OF HISTORICAACKGROUND.......cccoiminiiinnicieins eveveesseessnssnnnne e
2. ESTABLISHING AND MNITAINING A LONGTERM ASSET MANAGEMENPOLICY AND STRATEG.....
3. DESIGNING THE ASSEWANAGEMENT SYSTEM...ccooiiiviiiiiiiicieiies v,
4  KEY ELEMENTS OF A RUCTIONCENTRIC STRATIFIED®DEL.....ccccoovivviiivviieiees v
5 MAKING ITWORK ..ciiiiiiiiiiiceiiieis eeeevseesesniseininies eevessesesssessssnineens e
6  REFERENCES.....coiiiiiiiiiiniiies veerensennisnnnsennnes oeeessssesssesenninies e,
Author: Jan Myburg
Telephone Number: 082-921-7164
Fax Number: 086 679 2441

e-mail address: maintenance@absamail.co.za



1. SYNOPSIS

PAS 55 is rapidly gaining ground as the standard of choice for the management of
physical assets. It does not define #Ath
provides a set of minimum requirements to which the asset management system should
conform.

This article provides an overview of the nature of PAS 55, and shows that it does not
prescribe a totally new asset management systems approach. It rather requires a sound
understanding of all the elements required to make the asset management system work,
comprehensive definition, and then sound administration and management.

2. SUMMARY OF HISTORICABACKGROUND

Maintenance, or the execution of certain tasks to keep implements in working order,  had
its origins in the early times when rough wooden and stone tools were made.

Maintaining those tools required nothing more than very rudimentary skill.

In the later part of the 1700s there occurred a transition in parts of Great Britain's
previously manual-labour-based economy towards machine-based manufacturing. It
started with the mechanisation of the textile industries, the development of iron -making
techniques and the increased use of refined coal. Trade expansion was enabled by the
introduction o f canals, improved roads and railways. The introduction of steam power
(fuelled primarily by coal) and powered machinery (mainly in textile manufacturing)
underpinned the dramatic increases in production capacity.

It is specifically the double -acting Watt steam engine, developed between 1763 and
1775, that is regarded as the driving force behind the industrial revolution.

These early steam engines were atmospheric engines, and the development of high -
pressure steam engines started with Richard Trevithick, from around 1800.

Steam pressures started to exceed 145 pounds per square inch, which brought about the
need for increased safety awareness, resulting in periodic inspections to assess general
condition and integrity .

Maintenance became more prominent during the industrial revolution, and advanced
quickly way beyond the mere sharpening of stone or wooden tools. The equipment
manufactured during the industrial revolution was crude and rudimentary in comparison
t o t o e@quipniest, and intended to last for a lifetime. Patterns of wear and
deterioration were simple, and rates of wear were predictable. It was indeed possible
for an artisan to understand these equipment so well that he knew exactly how long
specific components would last. Of course unexpected failures occurred, as
manufacturing techniques, quality standards and especially metallurgy were not well
developed. Few of these machines were built, and it was common to build these
according to t he dstandartizatioein ®rins af pagsdwas not the rule.
Maintenance of these equipment relied heavily on the skill of the artisan. He had to
rebuild parts, and often had to manufacture parts from only a sample. It is for these
reasons that the old blacksmith w as a soughtafter and prominent person.

Of course the industrial revolution brought some very sophisticated equipment about,
for example printing presses and the Jacquard weaving mill. These machines were




examples of mechanical geniality, and were manufact ured with great skill and precision.
Maintaining these machines required exceptional skill from the artisans.

The industrial revolution period contributed very little to the discipline of Maintenance
Management, or Physical Asset Management as we know it today. Management involved
only the oOpeople management 6 and a certain de

SQuccessful maintenance relied on skill .

Mass production during the first half of the twentieth century meant more intense
competition, the need to decrease operating cost in order to increase profit, and the
need to extend the life of production equipment while production pressure increased.
Larger volumes had to be produced at lower cost to stay in business. Equipment became
larger, faster, more automated an d more complex. The capital required to set up or
expand a plant increased, and the plants were required to produce more reliable (fewer
interruptions) and for longer periods.

During the first half of the twentieth century, needs beyond artisan skill devel oped. To
execute maintenance tasks quicker, more effective and correctly, a high level of
technical knowledge was required. Demands for parts standardization, availability of
replacement parts, and a high degree of interchangeability was growing.

Succes$ul maintenance relied on skill and technical knowledge

From 1945 onwards, there was internationally a sharp increase in the demand for
energy. This included commaodities like coal, electricity, oil and fuel. The capturing of
German scientists by the Americans and Russians led to the space race, with the success
of the various space programs heavily dependent upon reliable operation of equipment
for given periods.

Failure prevention became critical to ensure continued output and reduce cost and
losses. Ecanomic viability of a plant became dependant on the capability to have a good
idea of when failures were expected to occur, and to prevent it by doing the relevant

maintenance during off -peak periods.

The relative cost of maintenance became significant, and attempts were made to
contain it by better management skills. Time and method studies to set standards and
compare labour performance flourished.

Maintenance during the latter half of the twentieth was characterized by a need
for skill, technical knowledge, and preventive and planning capabilities

Since the 19606s, the concept of OReliability
by the adFeAwirati on Agencyd in the UusS. An i n
determine the feasibility of frequent, fixed frequency rebuilding of aircraft components.

This investigation resulted in some startling findings:




a. Frequent, fixed frequency rebuilding had n o significant effect on aircraft
reliability (there are exceptions).

b. For a significant percentage of component types, preventive maintenance can not
be applied successfully.

Il n the authords opinion, these findingstorteadul
approachod t o odnraothert woms witaethe most appropriate mixture of
maintenance types for a given equipment type, in a given operating context, is. This

O mo st appropriate mixture of mai ntenance typ
strategyéo.

Therefore, t he availability and anal ysilsltothe f ai |
Omai ntenance mi x 0 or mai nt @& apalying éhe mdst at e g
appro priate mixture of preventive, detecti ve, corrective and adaptive tasks in
- order to get to the most favourable balance between cost and availability /
reliability .
But then a number of disasters forced industry and regulatory authorities to seriously re -
think what the minimum requirements for good physical asset management are.

The Piper Alpha disaster is perhaps the most notable. A gas production platform
operating in the North Sea exploded on July 6, 1988. The explosion and resulting fire
killed 167 men, and led to insurance losses of about £1.7 billion (US$ 3.4 billion).

A public inquiry into this disaster (and others) was led by lord Cullen, and his
recommendations were either taken up in legislation or became industry standards.

So Publicly Available Specification number 55 (PAS 55) was born , with the first
release published during April 2004.

It should therefore be no surprise that PAS 55 is really a n asset-centric approach to
physical asset management (PAM), with risk management very much a central theme,
and that it pulls all the 0l eatesbktmtifiedosystemAM t o0g

2. ESTABLISHING AND MAITAINING A LONGTERM ASSET MANAGEMENPOLICY AND
STRATEGY

PAS 55 describes asset management as

fsystematic and coordinated activities and practices through which an organization
optimally and sustainably manages its assets and asset systems, their associated
performance, risks and expenditures over their life cycles for the purpose of achieving
its organizational strategic plano.

The above definition clearly directs focus to three areas, namely
1 Asset performance




Assetrelated risk
Assetrelated expenditure .

= =4

The definition also implies a very structured management approach with high
|l evel s of ooperational visibilityo, wi t ho
- sustainably managanabpd wi | | not be a

Therefore - the management of the assets is facilitated by an asset management
system, which must meet a number of requirements. These requirements are explained
by PAS 55 at the hand of the following diagram:
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Organizational strategic plan
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Diagram 1: Overview of the requirements for an asset management system (PAS 55 -2, 2008)

The requirements are discussed very briefly below:




2.1 GENERAL REQUIREMENTS

PAS 55 specifies as first requirement that a defined and documented asset
management system will exist.

The guestion i s now oOwhat shoul d t he natur
management system be I|ike?6

For any organization, small or large, t his question should be answered at the hand of :

2.1.1 An asset management policy.

2.1.2 An asset management strategy, objectives and plans.

2.1.3 Asset management enablers and controls.

2.1.4 A formal implementation approach for the asset management system.

2.1.5 Performance assessment and improvement dthis covers both the applicability and
quality of the asset management system, and the performance of the physical
assets (asset system).

2.1.6 A defined system for the periodic review of the suitability, adequacy and
eff ectiveness of the asset management system.

Definition 3.10 in PAS55-1 defi nes an asset manargganreind atsiycs
asset management policy, asset management strategy, asset management objectives

asset management plans and the activities, proc esses and organizational structures
necessary for their development, implementation and continual improvement 6.

2.2 THE ASSET MANAGEMENT POLICY

The asset management policy is a statement of minimum requirements, principles and
intentions to which asset management in general should conform. The policy is to be
formulated in such a way that it fully supports the organizational strategic plan

A specific point worth mentioning here is that the asset management policy should
contain a commitment to comply with leg islation and statutory / regulatory
requirements, as well as other requirements to which the company subscribes.

Another important point is that the asset management policy should be very clear on risk
management , and must be ¢ onsovemall sk managénterit t h e
framework.

In simple terms, the asset management policy provides a set of minimum
requirements to which asset management should conform in order to ensure
that asset performance will continue to meet the requirements of the
organizational strategic plan. The policy therefore drives the  system and it can
be supported by one or more functional policies which address specific asset
management activities (sub -systems).

Note that a policy document could be used in a court of law, so it is advisable to have it
reviewed by a legal advisor.




2.3 ASSET MANAGEMENT STRATEGY, OBJECTIVES AND PLANS

2.3.1 Asset management strategy

The asset management strategy sets out how the asset management policy will be
achieved, and how it will support the organ izational strategic plan . It also specifies the
required / desired outcomes of asset (new and existing) performance in terms of high -
level output, resource requirements and cost. It should include timescales,
responsibilities and the relevant performance m easures.

The asset management strategy could be specific to specific groupings of assets, for
example by process, geographic area or family of assets.
2.3.2 Asset management objectives

Asset management objectives are clear and measureable objectives that will in dicate
that the asset management policy has been implemented and that the asset
management strategy has been achieved.

These asset management objectives should be formulated such that both the asset
system and the asset management system are covered.

In other words, the asset management objectives could be a specific set of objectives
relating to the key performance areas relevant to the asset management system and the
asset base.

2.3.3 Asset management plans

These are specific plans to meet the asset management objectives; therefore these
plans cover both the asset system and the asset management system. The plans should
take all four lifecycle phases of the assets into account, namely acquisitioning,
utilization, maintenance and decommissioning / disposal. The asset manage ment plans
can apply to individual assets or groupings of assets.

2.3.4 Contingency plans

The contingency plans identify potential incidents and emergency situations, and how
the organization will respond to those.

Both asset- and asset management system related risks are to be included in the
contingency planning.

2.4 ASSET MANAGEMENT ENABLERS AND CONTROLS
Asset management enablers and controls include the following:

This section intentionally left blank




2.4.1 Sructure, authority and responsibility.

2.4.2 Outsourcing of asset management activities.
2.4.3 Training, awareness and competence.

2.4.4 Communication, participation and consultation.

2.4.5 Asset management system documentation.
The asset management system documentation key requirements is shown below:

a) a description of the main elements of the asset
management system and their interaction, and
direction to related documents;

b) the asset management policy, strategy, and
objectives;

¢) documents, including records, required by Clause 4
of this specification.

2.4.6 Information management.

2.4.7 Risk management.

The requirement for risk management processes according to paragraph 4.4.7.1
(PAS 552) is shown below:

The organization shall establish, implement

and maintain documented process(es) and/or
procedure(s) for the ongoing identification

and assessment of asset-related and asset
management-related risks, and the identification
and implementation of necessary control
measures throughout the life cycles of the assets.

A step-by-step, systematic approach for the management of risk is to be adopted.

The implementation (process) steps for the risk management elements of the
asset management system (PAS 582) are shown below:

1 Classify assets and define scope: Prepare a list of asset systems and their
constituent assets, and gather information about them, including the
management and control act i vi ti es which affect the
define the scope and limits of the individual asset risk assessment.

1 Identify credible risks: Create a table of potential events and their causes.




1 Identify the risk controls that exist (or are proposed for  planned assets and
planned activities.

1 Determine level of risk: Estimate the likelihood and consequences for each
potential event , assuming that planned or existing controls are in place.
The effectiveness of any existing risk controls, and the likelihood and
consequences of their failure, should also be considered!

1 Determine the tolerability of the risks: Decide whether planned  or existing
controls (if any) are sufficient to keep the risks under control and to meet
any legal, statutory and other asset mana gement requirements.

The table below provides guidelines for the use and maintenance of asset -related
risks:

The organization shall ensure that the results of
risk assessments and the effects of risk control
measures are considered and, as appropriate,
provide input into:

a) the asset management strategy;
b) the asset management objectives;
¢) the asset management plan(s);

d) the identification of adequate resources
including staffing levels;

e) the identification of training and competency
needs (see 4.4.3);

f) the determination of controls for assets’ life
cycle activities, and the implementation of
asset management plan(s) (see 4.5);

g) the organization’s overall risk management
framework.

The organization shall keep the results of
identification of risks, risk assessments and
determined controls up-to-date, and document
these where not doing so could affect the
delivery of the asset management objectives
and the asset management strategy.

2.4.8 Legal and other requirements.
2.4.9 Management of change.
It is the opinion of the author that the asset management enablers and controls

are best addressed in the asset management system by designing specific system
-~ elements that fully address these. This is discussed in more detail later on.




2.5 IMPLEMENTATION OF ASSET MANAGEMENT P(@&N

The implementation of the asset management pl ans can be descri
management system that meets PAS 55 requirements implemented, and then use the
system to care for the assets such that the asset management policy, strategy and
objectives are meto.

The following points apply (PAS 55-2):

2.5.1 Life cycle activities

2.5.1.1 Implementing the asset management plans

2.5.1.2 Operational control of asset management processes
2.5.1.3 Creation, acquisition or enhancement of assets
2.5.1.4 Utilisation of assets

2.5.1.5 Maintenance of assets

2.5.1.6 Decommissioning and / or disposal of assets

2.5.1.7 Other operational controls (control of risks, specific tasks, through -life
management of plant and equipment).

2.5.2 Tools, facilities and equipment

2.5.3 PERFORMANCE ASSESSMENT AND IMPROVEMENT

Performance assessment and improvement applies to both the asset management and
asset systems.

The following points apply:
2.5.3.1 Performance and condition monitoring.
2.5.3.2 Investigation of asset-related failures, incidents and non -conformities.

1 General (reporting, evaluation and investigating incidents and non -
conformances).

1 Procedures
2.5.3.3 Evduation of compliance.
2.5.3.4 Audit

2.5.3.5 Improvement actions

1 Corrective and preventive action
1 Continual improvement

10
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2.5.3.6 Records

26 MANAGEMENT REVIEW

This point essentially specifies that top management shall periodically review the
adequacy and suitability of the asset management system, to ensure that it continues to
meet the stated asset management policy, strategy, objectives and plans.

3. DESIGNING THE ASSEMANAGEMENT SYSTEM

We have now touched on the requirements for an asset management system according
to PAS 55, organized under the headers as below:

An asset management policy.

An asset management strategy, objectives and plans.

Asset management enablers and controls.

A formal implementation approach for the asset management system.
Performance assessment and improvenent dthis covers both the applicability and
qguality of the asset management system, and the performance of the physical
assets (asset system).

1 A defined system for the periodic review of the suitability, adequacy and
effectiveness of the asset management system.

= =4 48 -4 -4

Further, the PAS 55 general requirements require that the scope of the asset
management system shall be defined and documented.

Note that PAS 55 should be seen as the minimum standard that should be seen as
good asset management practice dit does n o't mean t hat confor
- practiceo.

As a starting point for documenting the asset management system, let us look at the
notes relating to definition 3. 110 0Asset mana

As PAS 55 does not try to define the asset management system, but rather specifies
minimum requirements, it is perfectly in order to use an asset management system
framework like the i -PAM model shown below:
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