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Proytability through
continuous improvementf

Helping you meet your:
Business Aims
Equipment Needs
System Development
People Development
Knowledge Generation
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SUMMARY

JAHCon Physical Asset Management Pty. Ltd. (JAHCon) is structured to assist you to
maximize the positive impact of integrated Asset Management, Risk Management and
Maintenance Management on business proytability.

The effective implementation of these broad strategies ensures that the inherent
capacity of your equipment is achieved and sustained throughout the life of the assets.
The detailed components of each of these strategies is outlined within this document
in sufycient detail to permit you to identify where they are likely to be effective in your
organisation and how they can be effectively implemented.

The Life cycle of an asset presents many opportunities to optimise its performance
while at the same time minimizing the risk/s associated with that asset including the
cost of ownership. The optimum operational and maintenance condition for the asset
is achieved when the iIMaximum Sustainable Capacityi is reached and sustained at
the lowest practicable cost. The sooner this desirable state is reached, during or after
commissioning the lower the whole of life cost of the asset, the fewer safety related
incidents are experienced and the lower the environmental impact of the asset.

Examples of critical cost and risk impactors include inadequate understanding of project
requirements, poor equipment selection, poor equipment design, poor installation and
ineffective maintenance programs. In addition, inadequate understanding of the risks
associated with speciyc assets and failure to learn from previous experience with this
and similar equipment mean that we repeat past errors, sometimes without even being
aware of their impact on the business.

This document presents the current capabilities of JAHCon and is subject to regular
review and updating under the requirements of JAHConis Quality Assurance document
control system.

y

CONTACT DETAILS

JAHComn Physical Asset Management Pty. Ltd.

P.O. Box 766
Everton Park
Brisbane, Qld.
Australia 4053

Ph: +61 7 38558964
Fax: +61 7 38558964

jahcon@bigpond.com
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COMMERCIAL IN CONFIDENCE

INTRODUCTION

JAHCon is a Brisbane based consulting company which provides an range of integrated
Asset Management services to manufacturing, process, facilities, service and other
industries in Australia. The services offered include Asset Management consulting, Asset
based Quantitative Risk analysis, Maintenance consulting, Custom and standard Training

courses, Equipment Reliability Analysis, Equipment performance assessments and

Document systems development.

The main market segment for JAHCon
services is in providing clients with access
to an integrated set of asset management
services to complement in-house resources
where needed or as an alternative resource
where in-house resources are not available.

ASSET MANAGEMENT

lAsset Managementi is an evolving philosophy
which has become one of the major
business tools available to users of capital
equipment for managing the increasing
pressure from legislation, dealing with safety
and environmental issues and optimising
asset performance. The advantage of Asset
Management over other approaches is that

it recognises the asset as part of a larger
system. The asset is then managed over

its life rather than simply as a discreet item
at a point in time. The operating context
within which each asset and/or system
operates usually includes business, safety,
environmental and technical considerations
that impact on the decision process over the
life of the asset.

The general trend of increasing competition
in the marketplace for most products and
services requires that all assets forming
part of the production cycle are selected
and managed to optimise the manufacturing
or process system as a whole. Asset
Management methodologies help to achieve
these aims.
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Progress of Asset Management over time.

The primary aims of Asset Management are to achieve maximum sustainable

performance from the available assets while minimising risks and costs.

JAHCon has the skills and experience to assist organisations ynd the optimum balance
between these sometimes competing aims. JAHCon will work closely with in-house
personnel to identify ways to minimise operating and maintenance costs, minimise safety
and environmental risks while achieving business targets in a sustained way.
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JAHCon makes use of established and well proven Asset Management systems, skills,
techniques and procedures designed to meet the needs of industry and can identify and
help implement the most appropriate Asset Management systems for your business.

WORLDS BEST PRACTICE (W.B.P.)

JAHCon can offer business managers comprehensive, structured Asset Management
solution based on iworldis best practicel (w.b.p.) procedures and methodologies, tailored
to suit your operating and business circumstances and which will help your organisation
achieve the optimum level of equipment performance.

Businesses which are heavily asset dependant are critically sensitive to how well those
assets are performing both at a speciyc point in time and over an extended period. Both
assets and the systems which support them, need to achieve and sustain maximum
overall equipment effectiveness to ensure maximum productivity at lowest cost.
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Major stages of wbp maintenance systems.
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EouipmENT Focus

In industries with a signiycant asset base the effectiveness of the overall business is
dependant on achieving both cost effective joperational reliabilityd and cost effective
dasset reliability. For this reason the ability of

the operations and maintenance personnel to
work effectively together forms an integral part
of maximising the results from the business.

EQUIPMENT FOCUS

Consequently, while the involvement of the A Asset Register.

maintenance personnel in any asset improvement A Plant Numbering Systems.
program is self evident there is a need also to A Plant Hierarchy Relationships.
include the operations personnel to ensure their A Maintenance Plans.
contribution to the improvement process and A Maintenance Schedules.
continued tbuy-ini to the ynished program. A Spare Parts Optimisation.

A Criticality Assessment.

GAINS FROM W.B.P. ASSET MANAGEMENT | A Critical Plant Register.

A Plant Photographic Records.
The potential gains from a well designed and A Contingency Plans.
executed Asset Management improvement program | A Facilities Management.

can be estimated at the outset by considering how
well the existing plant is operating compared to its

IMaximum Sustainable Capacityl (MSC). Typically,
the current capacity of the plant i.e. iCurrent Sustainable Capacityl (CSC) is less than
MSC and this gap is an indication of the potential for improvement.

An estimate of MSC can be made by determining the IName-Platei capacity of individual
equipment and carrying out an (Asset Condition Assessmenti which indicates the current
istated of the equipment. IName-Platei capacity and ¢Asset Conditioni provide a starting-
point estimate of the potential available using existing equipment and systems. MSC is
achieved when equipment in good condition is operated at name-plate capacity for the
maximum amount of available time.

100+% Maximum Achievable Capacity
0
100% Maximum Sustainable Capacity
> }\ %rrent Achievable Capacity
e
o Range of
8 Potential
Improvement
0%

time

The potential gains from wbp Asset Management methodologies can be estimated from the gap be-
tween Current Achievable Capacityt and éMaximum Sustainable Capacityf as illustrated in this ygure.
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Many organisations having poor maintenance and operating practices cycle between
running their equipment as hard as possible (i.e. at iIMaximum Achievable Capacityb

- MAC) and breakdowns. This cycle can arise when the equipment is inadequate for
the application or poorly maintained and results in poor equipment reliability and high
downtime losses. The temptation is to run the equipment as hard as possible when it is
available to make up for the lost time and output when the equipment was down.

Operating at iIMaximum Achievable Capacityi (MAC) can cause rapid deterioration of
equipment which results in further downtime. It is better to develop maintenance and
operating practices that allow the plant to be operated in a consistent cycle which is
sustainable indeynitely rather than the tboom-bursti approach which results from a
mix of poor performance followed by overloading in an attempt to make up lost time/
production.

100%

Capacity

CACj T Little or no organised maintenance, Run-to-Failure maintenance.
CACjT Effective but non-optimum maintenance.

CACKTw.b.p. maintenance systems, procedures and management.

0%

time

The inpuence of wbp maintenance on equipment capacity. Wbp maintenance maintains MAC while poor
maintenance practices result in the rapid deterioration of new equipment to a lower level of CAC.

It is important to realise that the role of maintenance is to achieve and maintain the
dlnherent Reliabilityl of the equipment which is a function of the equipment design.
Maintenance cannot make the equipment more reliable than it is inherently capable of
but poor maintenance can result in failure to achieve the inherent reliability.

Maintenance allows the
organisation to achieve MSC which
in turn allows the organisation to
grow with minimum capital
investment.
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The modern asset management practices
provided by JAHCon are designed to
achieve (Maximum Sustainable Capacity
indeynitely and cost effectively.

MEETING BUSINESS NEEDS

A fundamental part of w.b.p Asset
Management is the development of a

BUSINESS FOCUS

A Linking Maintenance to the Business Plan.
A Development of High Level KPlés.

A Risk Assessments.

A Maintenance Audits.

A Maintenance system Development.

A Maintenance Strategy Development.

formal link between business objectives

and the various maintenance and other

programs carried out throughout the organisation. In practice, if there is not a strong
business reason (not always a ynancial reason) for a particular activity or program it
should be critically reviewed to determine if it should continue.

A modern asset management program focuses heavily on the business needs of the
organisation while addressing the technical and non-technical aspects of managing the
various assets used by the organisation.

The modern trend towards downsizing and outsourcing means that many organisations
retain only limited in-house engineering expertise, relying on outsourced services
where needed. JAHCon can provide an on-call, comprehensive and integrated set of
Asset Management services to meet business and engineering needs where no in-
house engineering team exists or as a support service to supplement existing in-house
engineering capability.

JAHCon has experience across a wide range of industries and is ideally placed to provide
modern Asset Management practices, procedures and systems as well as the experience
to implement these systems effectively.

UNDERSTANDING THE IMPORTANCE OF SYSTEMS

It is generally agreed that most inefyciencies, errors, failure etc. can be traced back to
weaknesses in the systems within which staff and employees operate rather than to any
inherent failing on the part of individuals. These systems can be considered as being

of two general forms - 6Asset based
systemsd such as machines and other
identiyable ihardwarei based systems
and dLogical systemsi such as
procedures, methodologies etc.

SYSTEMS FOCUS

A Work Requests.

A Defect Reporting.

A Priority Setting.

A Work Order Creation & Control.

A Cost Control.

A Closing Comments on W/Ots.

A Reliability Centred Maintenance.

A Total Productive Maintenance.

A Root Cause Analysis.

A Quantitative Inspection and monitoring.
A CMMS implementation & optimisation.
A Capacity Optimisation.

A Risk Based Systems Development.

The effectiveness of each system is
important as is the imatchi between
systems. If an unnecessarily complex
procedure is required for access to say
a conyned space the safety procedure
will eventually be circumvented by
employees as it be perceived as a
barrier to their efforts rather than as
the safety related system that it is.
Similarly if the procedure is too lax for
the application otherwise avoidable
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safety related incidents can result.

Machines are commonly used in combination with other machines sometimes in large
numbers and in quite complex conygurations. Hardware based systems can be far more
complex than is immediately appreciated and the interactions and interdependency
between machines can be an important factor in itself. Modern manufacturing and
process plant makes signiycant use of computer based control systems where the
successful operation of one machine is required for the operation of others. Failure of
these interactions (e.g. sequence starts, interlocks, etc.) can have signiycant hazards
associated with them and their conyguration, failure modes etc. must be considered in a
similar way to other more tangible assets.

Analysis of individual machines and systems and the interaction between systems
requires a sophisticated approach which is very rarely undertaken in industry today.
Computer modelling of these systems can help identify weaknesses in equipment design,
poor equipment conyguration, inadequate operating and maintenance procedures,
inadequate skill levels, inappropriate spare parts holdings etc. Modelling results help
identify opportunities where improvements and savings can be made as well as indicate
the potential of these savings. In addition, modelling allows for the testing of proposals
and assumptions without having to make hardware changes or make changes to existing
operations. In addition, modelling can be carried out in a relatively short time as the
modelling process greatly compresses the time taken to assess the proposed changes
that would otherwise have to be assessed in real time.

UNDERSTANDING THE IMPORTANCE OF PEOPLE

Much is made by modern managers of the important role that employees play in
the success of an organisation. From the

standpoint of the employee however most of
these comments are seen as disingenuous
especially when the last downsizing blitz is
still fresh in everyoneis mind. Despite the
historical (baggagef associated with identifying

PEOPLE FOCUS

A Training Needs Analysis.
A Trade Skills Enhancement.

employee participation as crucial to the success
of the organisation it is not only still true but

is probably becoming even more important as
numbers decline and skill levels increase.

In an organisation with a shrinking workforce
the absence of a skilled employee on any given
day is more signiycant (not just percentage
wise) than would have been the case several
years ago. This absence can result in downtime
or other losses as often that person is the only
one able to carry out crucial tasks (e.g. PLC
programming, Pressure vessel welding etc.).

A Trades Training Programs.

A Graduate Training Programs.

A Advanced Trade Skills.

A Maintaining Skills.

A Commercial Skills.

A People Skills.

A Computer Skills.

A Maintenance Team Development.
A Outsourced Skills.

The push for reducing/eliminating on-site skills not seen as icore businessi can result in
skill shortages with no-one else being able to take on the task. Generally this is because
others are unlikely to have the necessary skill type or competencies and because they
are usually fully utilised in their normal role. The assumption that someone else can be
sourced from outside is not always correct, especially at short notice.
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Careful ¢designi and imaintenanceb of the workforce is more important than ever as more
responsibility is devolved to individuals lower down on the organisational structure and
fewer people are available for backup and support. Related to this is the importance of
providing the best possible procedures, methodologies, training, tools etc. to maximise
the investment in these employees and to ensure that they are able to carry out their
duties effectively and efyciently in a safe way.

The use of Teams and Workgroups has become increasingly popular in recent years
especially in some industries. The reasons for changing existing, established work
structures to teams are as varied as they are ill deyned.

AA team is a group of people, with common goals working
together to achieve them.o (NEIS)

Teams are perceived to be appropriate in modern industry settings because they provide
a means by which some or all of the inpuences acting on a company can be better
managed. Some of these reasons for this view are based on the following realisation.

A Many problems cannot be overcome by individuals working in isolation.

A Team or group structures can generate more creativity due to the interaction
between team members as well as with others from outside the team and from
lbrainstormingb activities within the team.

A Team structures require shared responsibility which in turn gives rise to shared
decision making.

A A team structure broadens the skill base beyond that possessed by a single
individual.

A The ability of a team it icoverd for a missing member creates improved continuity
over that which could be achieved by an individual.

A Skill sharing is promoted in an effective team environment.

Types OF TEAMS

There are many different structures on which teams can be based but most can be
considered as belonging to one of the following three generic types.

A Individual effort: Individuals complete speciyc tasks with little or no involvement by
other team members. Examples include, Shift Fitter, Shift Electrician working alone
etc.

A Combined effort: Individuals perform main task with other team members in a
supporting role. The main task can change as the job progresses requiring different
individuals to be more prominant than at other times. Examples include, Fitters,
Riggers and elctricians working together in a coordinated way to change out a pump
set. etc.

A Total effort: All team members are equally involved with completing the primary
task. Examples might include, Work planning, Safety inspections etc.
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An industry based team will move between the different styles depending on the
circumstances and it is the role of the team leader to ensure that the team is working
effectively at all times.

Creation and development of teams is a sighiycant undertaking and needs to become
ithe way things are donei rather than something that is édone to the employeesi. The
need for teams, the skill mix involved, and the numbers of each skill type are all based
on the needs of the equipment and business plan. A clear link should exist between
the the size, type and numbers of the workforce and the business plan and equipment
needed to achieve the business plan.

As effective employees are a crucial component in achieving (Maximum Sustainable
Capacityt from all equipment an appropriate work team structure must be established
and maintained. JAHCon can assist your organisation to develop the maintenance and
operating team structures necessary to achieve (Maximum Sustainable Capacitysi.

BuiLDING THE ORGANISATIONS KNOWLEDGE BASE

If an organisation is to learn from experience and not repeat mistakes from earlier
periods there needs to be an effective mechanism of recording, storing and retrieving
data over time. This knowledge base (generally referred to as a Management
Information System - MIS) comprises the most important data and information collected
over the life of the organisation. This typically takes the form of software and hardcopy
based records of equipment speciycations, maintenance plans, repair procedures,
standards, records of failures, reports of incidents, quality improvement team reports,
budgets, expenditures etc. The purpose of the MIS is to support decision making across
the organisation by providing the right information to the right people at the right time.
The MIS is made up of several basic components including data collection, data storage,
data processing, information retrieval and information communication.

It is important to recognise the difference between (Datai and iInformationi with
many organisations being idata-richt and tinformation-poori. The transition from data
to information requires a value-adding process which will differ depending on the
requirements of the type of data involved and on the end user requirements.

In practice the MIS can be spread over
several systems including the business
management system (e.g. Accounting),
the operations control system, the
maintenance CMMS and records,
drawing and yles stored in hardcopy or
electronic form across the organisation.

KNOWLEDGE FOCUS

A Documentation Systems.

A Manual Drawing Systems.

A Computer Aided Drafting (CAD) Systems.
A Document Control Systems.
A Procedures Development.

A Procedure Writing.

A Work Instruction Preparation.
A Reporting Systems.

A Trend Analysis.

A CMMS.

A Data Mining.

The MIS forms a vital part of the
continuous improvement cycle of all
organisations and can signiycantly
enhance that process by the early
identiycation of problems/opportunities,
provide data for analysis of these
problems/opportunities, support decision making to determine the best course of action
and provide a basis for capital applications or other appropriate responses.
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Modern CMMS play an integral part in the organisations MIS as it is the primary data
management tool for equipment related issues. A modern CMMS can simplify the
collection, storage, management and retrieval of this data and greatly simplify the task
of summarising, reviewing and collating this data in a useful format and in a useful time.

TOOLS & TECHNIQUES

BusINESs-MAINTENANCE STRATEGY.

A high-level document which clearly relates all maintenance activities to the business
plan components they are designed to support.

EQuiPMENT REGISTER.

A comprehensive and up-to-date equipment register is a critical component of any
system designed to manage the assets of the organisation. If all assets are not known
and clearly and unambiguously identiyed there is a signiycant risk that critical assets will
not be properly managed.

MAINTENANCE PLANS.

Each asset should have a maintenance plan prepared even if that plan resolves to do
nothing until the equipment fails. The maintenance plan is the formal document which
states how the organisation intends to achieve and sustain the inherent reliability of the
asset and includes information on equipment, skills required, maintenance activities,
repair procedures etc.

ConNTINuous IMPROVEMENT.

Without a continuous improvement program as an integral part of the asset
management system production capacity and product quality are likely to deteriorate
over time w.r.t. Competitors as equipment ages and technological changes are adopted
by competitors. Continuous improvement can be understood in terms of its three basic
stages which including:

A Catching up with your competitors.
A Keeping up with your competitors.
A Getting ahead of your competitors.

EXPERIENCE

JAHCon has experience working with many companies to help them meet their

asset management needs including developing the business/ engineering interface,
maintenance strategy development, maintenance auditing, risk assessments, asset
capability assessments, technical obsolescence assessments, condition monitoring
program development, maintenance plan development, document system design, CMMS
implementation and optimisation etc.

JAHCon has experience with a wide range of assets common to industry, facilities and
government agencies such as Power, Gas, Oil, Process industry, Paper manufacturing,
Water & Waste water treatment, Bulk materials handling, Chemical plant, Mining, etc.

P.O. Box 766, Everton Park, Brisbane, Qld. Australia 4053
Ph: +61 7 3855 8964 Fax: +61 7 3855 8964 Email: jahcon@bigpond.com Page 12
ABN 16 107639565 g



COMMERCIAL IN CONFIDENCE JAHC@W

PHYSICAL ASSET MANAGEMENT PTY. LTD.

EXAMPLE INDUSTRIES INCLUDE

Paper manufacturing.
Oil Reyneries.

Water Treatment.
Coal Mining.
Minerals Mining.
Power Generation.
Bulk Materials Handling.
Injection Moulding.
Industrial sanitation.
Pharmaceuticals.
Etc.

COOPERATION

JAHCon aims to develop long term partnering arrangements with its clients
where we bring specialised skills, experience, techniques and equipment to the
partnership.

We work closely with clients to maintain aligned goals, thus ensuring that both
parties gain from the relationship.
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APPENDIX 1

A Quantitative Risk Assessment

This assessment is carried out to the Failure Mode level and can be used as a basis

of many Asset management programs such as Condition Monitoring, Equipment
Maintenance Plans, Documentation Systems etc. This is a highly detailed assessment of
risk and includes estimates of in-house labour cost, hired labour cost, spare parts cost,
equipment hire costs and downtime costs.

A HAZOP Analysis

This assessment focuses on the Safety and Operating issues with new and existing plant
and equipment. The assessment covers Hazard identiycation and Risk management of
the as-built or as-proposed facility.

A Condition Monitoring program development

This methodology based on a comprehensive Risk Assessment of Failure Modes.

A Asset Condition Assessment

T using a weighted criteria method.

A Asset Capability Assessment

T based on a Gap Analysis between the Functional description and the
Capability description.

A Maintenance Plans

T based on RCM principles.

A Maintenance Interval Optimiser

Ttwo techniques available, 1) based on detailed maintenance history, 2)
based on estimated life data as an initial approximation until sufycient data
becomes available.

A Maintenance Audit

T asset centred assessment of systems, training, safety, maintenance and
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