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ABSTRACT

Most large plants have $100's of millionsininvestment.
They were all built with an objectiveto provide earnings
superior to risk-free government bonds. While there
are many factorswhich influence profitability, maximiz-
ing output potential is often the single greatest opportu-
nity, especialy for low-margin, commodity-type busi-
nesses. A typical measure of success of asset deploy-
ment is Return on Assets (ROA).

Srategic Asset Management involves managing the
capital investment towards along-term program of
increasing the ROA. Thisisatop-down function of
setting a performance specification for each major
operating unit, identifying the critical components of
performance, and systematically improving the key
controllablevariables of operation.

Managing assets strategically involves every function
in the plant working towards the same goals. Opera-
tions and maintenance are rewarded for creating and
utilizing the capacity of their units. Purchasing hasits
main goal as operating reliability, with cost asan
important but secondary goal. Engineering isbased on
total lifecycle value created, including product charac-
teristics, maintainability, operability, and total cost per
output unit.

The improvement cycle is based on the Operational
Reliability Maturity Continuum. This empirical model
describes five stages of mastery that create a founda-
tion of improved performance with growth potential

continuing over aten-year period. By describing the
role of maintenance, operations, engineering, accounting
and management in the improvement cycle, the plant
can guide creation of astrategic plan for improvement,
tied with bottom-line performance expectations.

Once abusiness model is developed, each party sets
goals and works toward a combined action plan. The
initial action planisusually animproved planned mainte-
nance environment, depending on the benchmark
position onthe Maturity Continuum. Implementation
requires the proper structure, measures, information and
commitment. Each major factor of implementationis
identified.

Once a proper maintenance process is established, the
plant will continueimprovement by adopting more
proactive maintenance approaches in a staged and
measured environment. The key to successis knowing
all thefactorsinvolved, and institutionalizing changein
work and process before proceeding with additional
stages of development.

WHAT I1s STRATEGIC ASSET M ANAGEMENT?

Strategic Asset Management is a new model for
extracting value from production assets. It represents a
comprehensive, top-down approach to managing plant
equipment and people for maximum profitability. It's
single most important feature isin its fact-based
management of the potential profitability of aplant,
based on market conditions and variableswithin the
control of management. The scope of Strategic Asset
Management (SAM) begins with sales forecasting,
through production planning, includes al facets of
manufacturing, and ends with delivery of product to a
customer.
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We start with aview of the original purpose of the
plant. Why did we build or purchase this plant, any-
way? To provide employment? Yes, but only as a by-
product. To satisfy customers? Yes, but as a meansto
an end. We built this plant because we believed we
could generate a greater return on capital than
investing in a government bond. By taking the risks
associated with manufacturing, we could apply our
knowledge, our systems, our proprietary process, and
our peoplefor solid profitablereturns.

Our goal, then, will always be to manage our resources
to gain profits, while safeguarding our people, property,
community and environment. This means we need to
understand the key leversto unlocking equipment asset
potential, by building our capahilitiesin asystematic
way.

The rewards are straightforward. If we can use our
total resources better than our competition, we will
produce a superior, lower cost product with higher
margins, have pricing flexibility to sell all of our product
in asaturated market, and survive hard times while our
competitorsfail.

DiFFERENCESWITH M AINTENANCE AND RELIABILITY

Our vision and ultimate goal isto have the plant running
continuougly at full rates, with no downtime and minimal
planned outages or turnarounds. Where do mainte-
nance and reliability fit in this picture? Most plants
today spend most of their resources responding to
emergency repairs. How do we move from a repair
culture to asset management?

This starts by aligning the vision of the entire manage-
ment team. Who affects system reliability and through-
put? Engineering? Purchasing? Operators? R&D?
Production scheduling? Maintenance? The answer is
obvious—everyone affects how well the plant pro-
duces. Yet the functions seldom work towards the
same goals and rewards systems, leaving us frustrated
in our attempts to make progress.

R&D, for instance, often design a process and equip-
ment that don’t use industry standard components nor
components already stocked by the plant, and don’t
coordinate with purchasing and engineering. Purchas-
ing often knows little about the effects of their actions,
whether the suppliers provide durable, maintainable
equipment and parts. Rather they are rewarded most

often for cost savings, no matter what the effect on
production. Engineers design equipment and processes
to meet product specifications. It'srare that they
consult with operators or maintainers about the ease of
keeping the equipment and processes running. When
the new system is operational, they are off to their new
project. Production schedules are made to accommo-
date afast changing sales forecast, resulting in produc-
tion run breakages, excess inventory, and stressed
equipment. Operators do their best to assure the
processisrunning. But if abreakdown occurs, who
you gonnacall? Thelast one on the list—the mainte-
nance guys, who better get it back in production fast!
And who are handicapped in getting the equipment on
schedule, having the drawings and parts necessary,
receiving apoor description of the problem, and work-
ing under the gun!

Fixing the maintenance department or starting areliabil-
ity function aren’t going to create an industry leader.
Only through sharing afuture vision of plant operations,
and multi-year plan of change and continuousimprove-
ment, can we make breakthroughs in creating value.

How Does SAM DiFreR FROM TRADITIONAL M AINTENANCE
IMPROVEMENT EFFORTS?

M ost maintenanceimprovement initiativestoday are
functional in nature. They compare, among a variety
of indicators, how well our company does against a
variety of other companies, and endeavor to change the
way maintenance is done. What's wrong with that?

First, most of the other companies under comparison
are only marginally better than ours. Our conclusion: if
we simply change certain practices, we will be as good
(or bad) astherest. Thereisno emphasison the
financial results we expect to see, no understanding of
the core issues at work, no plan for major cultural
change, and little senior management involvement and
commitment. The issuesto be worked are tactical, and
seldom result in measurable progress, either inleading
or lagging indicators. We don’t have aview of the
results of change on the financia performance of the
plant, and end up spending money to improve mainte-
nance based on faith that it's the right thing to do.

Thekey requirements of successful plant-wide reliabil-
ity improvement are these:
e Ananalysisof thepotential production availablein
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the plant based on best demonstrated performance and
operating characteristics of best performing plants

e Quantified current operating rates of each units,
and goalsfor improving these rates

e A business case with athree-five year horizon
which identifies expectations for costs and produc-
tion based on improvement efforts.

o A multi-year plan that identifiesthe types of
changes in practices and measurements needed to
achieve the goals

e A keen understanding that every function works
interdependently to management equipment health

e Accountability for delivering these results, tran-
scending annual budget cycles

A tall order? You bet! Thistype of sustainable effort is
exactly what distinguishes one competitor from another.

A comparison of current practices with Strategic Asset
Management practicesillustrates the point:

DEVELOPING A STRATEGIC PLAN FOR

AsseT M ANAGEMENT

SAM isbased on several core principles. These should
be well understood before proceeding.

1. Theplant exists only for one reason—to produce as

much product as possible, to specification and
delivery schedules, at the lowest sustainable price
Toimprovewill requirefundamental changesin disci-
pline and culture, beginning with the management team.
Relationships and personal prejudiceswill be realigned
Everyoneisthe plant is on the same team and must work
toward the same goals
e A sharedvision of how the plant will work in
the future
e A multi-year plan for mastering new skillsin
asset management
e A business case that continuously creates
bottom-linevaue
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To achieve a shared vision, we begin by creating a We can also identify maintenance cost structures and

Srategic Plan for Asset Management. how they must change. When equipment healthis
excellent, thereisless labor and parts required than for

Our first step isto identify the potential capacity of the  acontinuousrepair operation. Validating maintenance

plant, and the profitability available. Welook at the cost reduction potential is an appropriate place to use

overall production map of the plant, and identify both benchmarking.

the theoretical capacity and the best demonstrated

performance of the unit. Thisis the most difficult Theadditional production and reduced maintenance
guestion management will have to face, because the costslead usin two directions. First, we can summa-
conclusionis so painful. In some cases the theoretical rize the business case, with benefits as well as cost, as
capacity may be double what we achieve, and even showninthisillustration.

best demonstrated performance identifies a huge gap
with where the plant is today.

Capacity Analyis Identifies Potential Bottlenecks and
Shortfalls From Potential Production (Ibs/hr)

Permit Max 12,905 13,218 12,450

Theor-BestMo. ... 2,554, ... 1256 b 10,194 1,339 pee 1,972 N 32,357, .
Theor.-Avg. ... . .| L 5.202 1....2,750 . .. 1....11.894 . | Lo 2,861 ... (I 3,478 .| I......37,810 . . I
Best Mo-Avg. 2,648 ... | 1494 L1700 I 1.522. ... b 1,506 ... - 5453 ... L
I 1 1 | 1 1 I
A Typical Benefits Case Would Cover These Areas
Year 1 Year 2 Year 3 Total
Labor $0.75 $1.00 $0.25 $2.00
[ Contractors $1.00 $0.50 $0.50 $2.00
o MRO ($0.25) $0.75 $0.25 $0.75
Total Cost Reduction $1.50M $2.25M $ 1.00M $4.75M
[] Unit1l
| KLBS 9,000 14,000 22,000 45,000
| Profits ($ 0.20) $1.8M $2.8M $ 4.4M $9.0M
0 Unit 2
] KLBS Cap 5,000 8,000 14,500 27,500
71 Profits ($ 0.60) $3.0M $4.8M $8.7M $16.5M
| Total Benefits $6.3M $9.85M $14.1M $30.25M|
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Second, we can identify operating specificationsto e Next Sepsidentify how we will get started and
achieve our annual improvement targets. Instead of regquest specific management actions
“do better”, we identify uptime requirements at the | MPLEMENTING STRATEGIC ASSET M ANAGEMENT
equipment level to achievetotal operating goals. We identify major stages of improved asset manage-
Because equipment operatesin series, our individual ment, illustrated by the Operational Reliability Matu-
equipment uptime goals must be higher than unit goals.  rity Continuum. Thistool helps us identify the neces-
For example, if our unit goal is 75% of maximum sary building blocksto improve our operational reliabil-
capacity, each major piece of equipment must be higher. ity. The major stepsinclude:
For five pieces of equipment, 1. Gain control of thework (Stage 1, Daily
Maintenance)
95% X 95% X 95% x 95% X 95% = 77% 2. Gain control of the equipment condition
(Stage 2, Proactive Maintenance)
We then identify specific goals and work necessary 3. Create the environment to maximizethe
over amulti-year horizon, at the appropriate level of contribution from your people
detail. (Stage 3, Organizational Excellence)
4. Systematically eliminate sources of poten-
We document our efforts in an Asset Management tial system failure (Stage 4, Engineered
Strategic Plan, with thefollowing outline: Rdiahility)

5. Assureaignment of financial operations,
corporate leadership, sales and marketing,

e The Summary is aconcise extract of the important and customers (Stage 5, Operational
features of the overall plan, intended to give senior Excellence)
management an overview of findings and expecta-
tions

e The Current Assessment is the status of our
plant, including our operating ratesversus potential,
overall maintenance and reliability statistics com-
pared with world class performance, and a bench-
mark against the Operationa Reliability Maturity
Continuum

e [Future Operations Vision documents how we
expect to operate in the future. What will we look
like? How will rolesand responsibilitiesevolve?
Thisis based on understanding best practices, and
envisioning their implementation in our plant.

e [|nitiatives outline the major components of our
improvement process over the next several years.
They are described by intent, outcomes and pro-
cess, rather than as specific plans.

e The Business Case outlines the opportunities we
intend to capture, both in terms of cost savings and
additional production, and the outlaysrequired to get
us there.

e Plans and Resources Required outline
timeframes, deliverables, measures, peopl€e's
involvement and other resources necessary to
achieve the goals.

e Sructure, Accountability and Measures show
how wewill executetheindividual project compo-
nents, who is accountable and how we will measure
success
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GAINING CONTROL OF THE
WoRk

While there are many
theories about maintenance
best practices, most consult-
antswill advisethat planning
and scheduling is the neces-
sary starting point. We take
a broader perspective,
however. Improving Stage 1
is implementing planned
maintenance. The compo-
nents of planned mainte-
nance areillustrated below.

Theresultsof implementing
planned maintenance are a
much better utilization of the
workforce, creating capacity
to work on proactive mainte-
nance activities.

Each additional stage builds

Stage 5
Operational Excellence

Management

Equipment
RCM | Simplification/
Standardization

Stage 4

Engineered Reliability
Concurrent

Engineering
Life Cycle
Analysis

RAM
Analysis

Maintenance/
Operations
Integration

Failure Mode Proactive
Analysis Maintenance

Craft Skills
Enhancement

Stage 3
Organizational Excellence

External

Flexibility Benchmarking

Predictive
Maintenance

Stage 2
Proactive Maintenance

PdM

. Equipment History
CMMS Integration

Preventive
Maintenance

Work Management

Stage 1
Processes

Daily

Maintenance

Work Initiation/ Materials

Management

Work Execution/
REVE

Planning
& Scheduling

Prioritization

on the successes and capabilities devel oped in the
earlier stage. The most important part to emphasize,
however, isthat thereisalogical and optimum progres-
sion to al these piecesto improving asset management
practices. In our experience, any other order brings

suboptimized results.

The First Step in Gaining Control of the Work is the
Discipline of Planned Maintenance

Integrated T/A
Planning &
Execution

v

Failure Analysis

Preventive & MRO Materials
Predictive Management
Maintenance
A
v 1
: Work
. - . . Planning and > . > Measures &
Work Initiation Prioritization ; - Execution & -
Scheduling History Follow-up
A A
Emergency A | Y
Work pprova
Contractor
Management
Y A
Backlog
Management
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BENEFITSOF STRATEGIC ASSET M ANAGEMENT

For al of thiseffort, what kind of payback can we
expect? From anon-financia perspective we will have
aplant that runs as expected, fulfills customer orders as
promised, and where call-outs will be an exception
rather than the norm.

As an example of the benefits achievable, we examine
the progression through the Operational Reliability
Maturity Continuum for arefinery.

millionto $16 million in traversing from Stage 1 to Stage
5. But more importantly, the volume of product in-
creases with each stage. By lowering the cost (the
numerator) and increasing output (the denominator) the
refining cost per barrel declines, and our margin in-
creases. The product of increased margins and output
in each stage creates a geometric growth in profitability,
returning excellent results on our invested assets.

Refinery Example of Strategic Asset Management

150,000 nominal bbls/day plant. RAV = $1,000M. Book value - $500M. $3.00 market spread.

Maturitx Continuum Staﬁe

$40M $30M $26M $20M $16M
4% 3% 2.6% 2% 1.6%
ARSI Veitime
30M bbls 35M bbls 40M bbls 45M bbls 50M bbls
iargin R
$.10 $.50 $1.00 $1.50 $1.80
Annual Operating Profit |
$3M $18M $40M $68M $90M
| Retwrn on Invested Capitall |
.6% 3.6% 8% 13.6% 18%

We choose a refinery example because it is creating a
pure commodity. Thereislittledifferentiationinraw
materials price (sweet vs. sour crude prices generally
reflect the costs of refining) nor product price, which
are set by international markets. How then does one
refinery become dramatically profitable, whilethe least
viable barely break even? The differenceis how well
the assets are used, and the systems and people
involved inthe process.

This 150,000 nominal barrels/day refinery hasare-
placement asset value of $1 billion, the cost of replacing
that amount of capacity, and a book value of $500
million. The spread between the cost of crude and the
price of gasoline (for example) is $3.00 per barrel.
Thus our maximum profitability is $3.00/barrel. Our
job is to capture the greatest portion possible.

Note that the maintenance budget evolves from $40

SUMMARY

Improving maintenance alone seldom bringsresults
worth the efforts made. Strategic Asset Management
is a comprehensive program, exercised over a strategic
planning horizon, that systematically createsvaluefrom
the plant investment.
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The Central Issue:
How to Make Distributed
Maintenance Work

by S. Bradley Peterson
President of SrategicAsset Management

ABSTRACT

During the 90's, many plants have decentralized
maintenance to a greater or lesser extent. While these
plants have seen many gains from being closer to the
consumer of their maintenance services, they also see
issues emerging. What are the criteriato choose
central vs. decentralized maintenance? Which func-
tions and activities are candidates? Finally, what does
this consultant recommend?

HisroricaL CONTEXT

Maintenance through the last several decades, until
recently, was arelatively monalithic central function. It
was usually staffed for peak activities, and often had
excess capacity waiting for the breakdown to occur.
With the advent of international competitioninthe80'’s,
many maintenance staffs were cut dramatically, and
over severa layoffs became smaller than half their
original size. These cuts were often made strictly
according to either financial rules (non-union companies
laid-off the most senior, expensive workers) or seniority
rules (union shopsleft seniority in place). In neither
case were skills and experience the major consider-
ation.

Simultaneous with reducing costs, companieswere
forced to increase quality, productivity and safety.
These efforts focused on the manufacturing unit,
looking to reduce variation in product, reduce production
bottlenecks, and assure safe work practices. Quality

theory told us to define who our customers are and get
close to them. Most plants defined operations as the
mai ntenance customer, and in increasing accountability
for operating unit managers, gave them more control of
the resources.

Theinitial result was a surge in machine operability, as
operations managers directed resources towards
equipment problemsthat had been chronic problems.
The craftsmen dedicated to the units felt needed and
like they were making amore direct contribution than
before as part of apool. They learned their unit's
equipment intimately, and became more proficient and
committed to unit performance.

What could possibly be wrong with that scenario?

EMERGING CONCERNSAND L IMITATIONS

In speaking with maintenance and operating leadersin
dozens of plantsin this past year, we have heard a
number of repeated concerns:

There is no consistency to how units are
performing maintenance.

In most cases the dedicated crews are working
on schedule breakers because of the ease of
deploying them. If thereisaplantwide priority
system, it has no application to these crews.
Rather, work is done to the same urgency as
the production schedule.

Planners dedicated to units do very little routine
planning. Instead they are expediters, on-call
supervisors, and when they do plan, itisfor
outages.

Maintenance craft skills are deteriorating. No
oneinthe organization is assuring the continu-
ing development of craft skills

The CMM Sdataquality ishighly compromised.
Some units may use the CMMS, and others
don’t.
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The remaining central force feels alienated
from the unit-based maintenance crew.

The Reliability Engineering Team (usually those
who perform the PdM function) are frustrated
that their successis limited to those units whose
managers understand their value.

Important measures of planned maintenance,
such as % planned work, schedule conform-
ance and %PPM are declining or very stub-
born at improving. Operating units have no
standard definitions of these measures, and
may or may not even measure and record
them.

Thefirst question to ask is, “So what?’ If the produc-
tion schedule is being met, isthere any cause for
concern?

Thereis, of course, in any industry where cost isa
concern. How do you stay ahead of your competition
in most businesses? Produce to a quality standard for
less than everyone else. No one we' ve spoken with
considers the current practices to be efficient, even if
they are seen as effective.

Is there a better way? If so, what isit?

Option 1
Require operating unit managers to be better managers
of the maintenance function and process

Option 2
Recentralize maintenance

Option 3
Develop an organization that optimizes efficiency and
effectiveness

We can rule out Option 1. Operating unit managers
seldom have strong maintenance backgrounds, and
would be required to make balanced decisions. Pos-
sible, but unlikely. Option 2 would bring back the
bureaucracy, and would not benefit the overall organiza-
tion. It may temporarily improve the control of the
work (efficiency), at the expense of production (effec-
tiveness).

A MobDEL FOR ORGANIZING M AINTENANCE

The answer we suggest is based, in general, on cen-
tralizing functions that create efficiency and control
of work, and decentralizing functions of work
effectiveness.

Functions of efficiency and control in maintenance
include:
- Work prioritization for global resources

Work planning

Work scheduling for global resources

Analysis of work done

Preventive and predictive processes

Maintenance of information tools

Compliance with standards

Central reporting

- Skillsassurance

Functions of work effectivenessin maintenance include:
Response to immediate needs
Recognition and alleviation of equipment
chronic problemswithin the operating context
Prioritizing and scheduling arearesources

Based on this criteria, we see the following organization

meeting both criteria:

Work ldentification. Only the area can be expected
to identify the totality of thework. Problems not
recognized do not get attention.

Work Prioritization. Prioritization isa shared func-
tion. The unit placesarelative prioritization onthe
work. A global system of prioritization must be main-
tained that works across all units, however, or thereis
no assurance that resources will be working on the
“right stuff”.

Work Planning. The planning function isdone prima-
rily toimprove efficiency. Planned work istypically
measured as requiring 1/3 of the labor time as un-
planned work. The best model we have seen isto have
planners centrally located, centrally managed, but
dedicated to a unit(s). The planner islesslikely to be
diverted to other responsibilities, and morelikely to have
the time for careful analysis. There are other benefits.
During times such as vacation, there are backups
availableto plan.

Planningisadisciplinethat isdifficult to achieveand
difficult to maintain. It needsto be nurtured and
developed carefully. Thisisthe greatest issue to
mai ntenance improvement in most plants.

10
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Work Scheduling. Work scheduling is a shared
function between the the dedicated planner, the pool
resource manager (usually the manager of central
maintenance) and the unit leader/supervisor. The
supervisor is free to schedule his own dedicated
resources against the planned work (allowing for
unplanned work), and will receive additional resources
for work that isidentified asglobal priority.

Work Documentation. A key to developing avalu-
able history is complete documentation of the actual
work performed. Thisis done by the craftsman at the
end of each job (to avoid the quit early syndrome), and
reviewed by the planner for the area. The planner must
be the coach to assure that work is documented
according to plant standards.

Work Analysis. Planners are the only staff in position
to understand and review the work. Part of work
analysisisdone by simply reviewing the work docu-
mentation. Standard job plans may be updated, chronic
problems flagged, materials and partsissues noted, and
future RCM, FMEA or Root-Cause analysis needs
identified. Inaddition, plannersbecome very familiar
with the analysis and reporting tool s available through
the CMMS, and can most readily scan history for
recurring equipment problems.

Preventive and Predictive Work. To assure that
PPM work gets done consistently, we have seen the
Reliability Team most effectively used reporting to a
central leader. Asin planning, these people must
become specialists, and learning and hel ping each other
isakey to success. This function would report cen-
traly.

Information Tools, Reporting and Compliance/
PerformanceAudits. Providing information tools,
such asmaintaining the CMMS, reliability tools, making
the reports for reliability and Key Performance Indica-
tors, performing analysis and audits are all functions
that would have central oversight or performed cen-
traly.

AREA M AINTENANCE

One of our clients calls the craftsmen reporting directly
to the area“Min. Crews’, short for minimum crews.
The concept isthat they are able to handle the minimum
average workload of the unit. One method to identify
the appropriate staffing level would be to examine the

amount of work donein the units during the 10 weeks
during the year in which the least hours are recorded by
the unit and staff to that level. The objectiveisto keep
as many available to the central group as possible for
outage work, etc., and to staff just enough to keep the
unitsoperating at an optimal level.

This group becomesidentified with the unit where they
work. Their goals have less to do with typical mainte-
nance KPI's, but directly with the production goals of
the unit. As such, the often act as the SWAT team to
handle immediate work. They also work on the annoy-
ing problems of the unit that would never hit the high
priority list of the central priority system.

Their interaction with operatorsismutually beneficial.
Operators more readily participate in “maintenance”
tasks when the crafts performing the work are “their
guys’. The craftsmen learn the intimate details and
idiosyncrasies of the unit’s equipment, and become
expert in restoration of function. In the best cases, they
routinely remove the sources of work (chronic prob-
lems) from the units.

The downside of thisunionistwofold. First, the
craftsmen are not maintaining their skills because their
work is“Jack of all trades’. Second, there becomes a
schism between the area and central groups. We have
seen this problem resolved through a periodic rotation of
staff through the area.

Scheduling of work isaprimary responsibility of the
area. Thisistypically handled in aweekly planning
meeting between the unit-dedicated planner, the as-
signed mai ntenance coordinator, and the unit production
supervisor. The planner hasissued alist of planned
work available for work to the parties ahead of time.
They cometo the meeting with prioritized work lists
that they reconcile, creating the work list and schedule
for the following week.

CONCLUSIONS

Area maintenance has contributed a great deal to the
effectiveness of manufacturing among our clientsin
North America. In many cases, however, these plants
have dismantled the central organization. Reestablish-
ing the efficiency and control functions under a central
organization can help the plant improve the total amount
of value-added work contributed by the maintenance
staff.

Copyright 2002 by Strategic Asset Management Inc.
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Defining Asset Management

S. Bradley Peterson, USA
SrategicAsset Management Inc.

Asset management is aterm that has been getting a lot
of pressrecently. The term implies many thingsto
many people, and there is no industry standard for
application. Implied in the term, however, are some
basic concepts:

e Businessgoasdrive decisionsregarding the use
and care of equipment assets

o Asset strategy is determined by operational consid-
erations

e Maintenance and reliability are meansto a defined
goal, not an end in themselves

e Theintentisto optimizetheapplication of al
resources, not just maintenance

We have seen attempts to define asset management as

life-cycle cost management; it has been used in the

phrase “ asset management reliability”, which seemsto

be redundant or confusing; we have seen the term

substituted for maintenance or reliability practices. We

define asset management as a global management

process through which we consistently make and

execute the highest value decisions about the use

and care of our assets.

Our approach is based on the Operational Reliability




Defining Asset Management

Maturity Continuum. This empirical model describes *  TEAM™must completely align the business
five stages of mastery that create a foundation of planwith plant realities, identifying specific
improved performance with growth potential continuing equipment condition and performance gapsto
over astrategic horizon. Thismodel was described in overcome to achieve the plan
some detail in the September 1997 issue of Mainte-  All of the work starts with an asset perfor-
nance Technology magazine entitled Developing an mance specification, based on supporting the
Asset Management Strategy. business plan; we perform the necessary work
to sustain the performance specification, neither
more nor less
BAcCKGROUND e All measures, from a corporate ROIC (Return
Mobil hasidentified reliability asaprimary competitive On Invested Capital), to plant contribution, to
opportunity. Prior to working with SAMI, they had unit production rates, to specific equipment
devel oped the concept of “ Business-Driven Reliability”, health requirements, to the supporting mainte-
or employing reliability improvement where business nance strategy, all cascade in alignment
valueiscreated. The opportunity lay in developing an « Thecentral focus of TEAM™ is the operator.

overall business process where the business plan would

. e : : He/she understands the manufacturing process
be achieved by statistically assuring the underlying

and goals, understands and manages equipment

reliability of people, processes and equipment necessary health to meet requirements, and gathers the
to achieve the goals. And thiswould be assured at the resources necessary to achieve production
lowest cost. While the goals may seem no different goals

than other plants, the difference comesinthe process,  |plementing asset management is a process. It

specifications and decisions necessary for implementa-  containsin it the following elements, and the decision
tion, and ultimately the new behaviorsexhibitedby the  1,0dels to determine when to use them:

workforce.

*  Empowered Workforce

* Reliahility Centered Maintenance

*  Work Management Processes

* Predictive and Preventive Maintenance

*  Self-managed Work Teams

* Measures of Leading and Lagging KPI's

THEAsseT MANAGEMENT M ODEL
In addition to the asset management concepts identified
in thefirst paragraph, weidentify several more:

People
Reliability

Leadership
Training & Development

Communicati Production
Pgrr:‘ﬂlonrqr?]glr??g?\;anagement P} —I) Re“ablllty

Process Control

Process
Reliability [

Business Processes
Work Management Processes
Production Processes

Copyright 2002 by Strategic Asset Management Inc. 13
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* Réliability Leadership and Planning 3. The production units prepare their production

Safety, Health and Environment and expense plans, identifying what resources

*  ContinuousImprovement are required to meet the plant goals. They also

«  Reliability Modeling and Equipment Risk identify improyement o_ppo_rtuniti&and re-
Assessment sources. Thisinformation is passed back to the

«  Costof Unreliability Tracking plant-level planfor review and consolidation

4, When budgets (activity-based now, not histori-
cal) are set, the units create an annual plan for
all work in the unit (not just maintenance, but
operationsand engineering)

* Root Cause FaillureAnalysis
*  Capacity/Business Objectives Modeling
e LifecycleCosting/Engineering

* Activity-based Management 5. The work is done to the schedule
6. Results are measured
7. Corrective actionsareidentified and prioritized
with the currently identified work
8. Any changes to the plant are modeled for
THE TEAM ™ ProcEss M oDEL impact on reliability, and new configurationsare
The TEAM™ process model isillustrated here. The incorporated into Plant Capability
flow isgenerally asfollows, and explained in greater PLANT CAPABILITY
detail below: In the Plant Capability segment we do “front-end
RCM” on aprocessing unit. That is, we identify
1. Weldentlfy equ pment Crltlcallty, condition, system and component hi erarchy' we C|asgfy process
FMEA's, maintenance requirements and component criticality, weidentify system failure
2. Thisinformation istaken into the annual modes and effects analysis, determine critical equip-
planning process. Plant-wide goalsaresetand  ment condition, and assigh a maintenance strategy for
passed to the production unitsfor validation each system or component based on criticality and

value. Thispositions usto prepare activity-based
mai ntenance budgets, beginsto identify equipment
condition

gaps,

TEAM™ Flow Model

|A
2| BUSINESS | poiion PLANT |,
STRATEGY | capavilty CAPABILITY
3
| 9
3 ANNUAL PLANT ANNUAL
BUSINESS PLAN 4 UNIT/DEPARTMENT
CONTINUOUS DEVELOPMENT BUSINESS PLAN
IMPROVEMENT ’ 5 DEVELOPMENT
PERIODIC PLANT -
Tt q PLAN UPDATE PERIODIC UNIT
A » PLAN UPDATE
8
MEASUREMENT PERFORM 6
& —L THE WORK |«
FEEDBACK

14



Defining Asset Management

and provides the basic datato prepare areliability
model for the unit.

The operators and their supervision do all thiswork,
after significant training. Initial trainingincludes
participating in The Manufacturing Game, which serves
asahighly leveraged orientation and change manage-
ment tool. It alsoinitiatesAction Teams, which model
the type of team behaviors that will be necessary to
operate the unitsin the future.

We have simplified the equipment condition assessment
by equipment class type to bein ayes/no question
checklist format that provides the basis for operator
daily care practices. The maintenance strategy is
assigned viaa simple matrix based on component value
and criticality.

Plant Capability, as shown by the diagram, is done
initially and providesinput to the annual business
planning cycle.

ANNUAL PLANT BusiNEss PLAN DEVELOPMENT
Typical annual plans begin with Corporate setting a
financial target for the plant, followed by efforts of the
plant to justify alower target, or deciding how to live
with thegoal. Most often thisfollowsthe “1 wish”
principle of goal-setting: in spite of not having made plan
last year, we look for an increase of, for instance, 8%
production thisyear, while decreasing the operating
budget by 5%. Since the plant leadership team are
“tough guys’, they are left to figure out what to do

differently. In most plants, decreasing budgets leadsto
less equipment attention, decreased equipment health,
and declining production.

The process for capital investment is often even less
structured; plant management finds out the capital plan
isduein corporate by Friday, and meets all day Thurs-
day to determine which projectswill be proposed, based
significantly on emotional commitment to specific
projects. Thislack of structureis not seen asimportant,
however, since thisonly allocates a“bucket of money”,
and projects will be decided in earnest during the course
of the year.

Unit goals are often specified by numbers for which
thereislittle accountability during the year. Rather, we
look for record shift goals, or running wide open, not
knowing the consequences on equipment, safety or
Ccost.

Under TEAM™ this process changes dramatically.
Thefirst step is to determine the effects of increased
demand on the units for throughput. What isthe
probability of achieving theincreased throughput goal ?
The chart below gives aviewpoint for production
probability:

Depending on the unit’s production volume requirement,
we can select the appropriate maintenance strategy
with to meet the probability of production required. If
the unit at its healthiest equipment conditionisunableto

Maintenance Is Assigned According To This Matrix

Criticality

Proactive Maintenance Activities

Time Based Useful Life,
Schedule & Replace
before Failure

High-1
High-2
Medium-1
Medium-2

Inspect, Run to Failure
Low-1

Low-2 4

High-3
Medium-3

Run to Failure

Low-3 )

(1)

Time Based Useful Life,
Inspect, PM & Condition
Monitoring

RCM, Continuous
Monitoring, Predictive
Maintenance, PM &

Root Cause Analysis

()

(3)

Inspect, Preventive
Maintenance

Predictive Maintenance
Root Cause Analysis

5 (6)

Operational Maintenance Preventive Maintenance

(8) (9)

Component 0 - $5,000

$5,000 - $50,000 I Greater than $50,000 i

Value

High Criticality-
Medium Criticality-

Low Criticality-

A process in which a service interruption would result in aCoUR event.

A process in which loss of service for less than 8 hours and would
not cause a CoUR event.

A process, which operates intermittently and service interruptions, will
not result in a CoUR violation

Copyright 2002 by Strategic Asset Management Inc. 15
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Maintenance and Capital Spending are Matched to Meet the
Production Volume Requirement

100% |

P
r
o Capacity IncreaseDebottlenecking Required
b
a Higher Cost Maintenance for 2
b
i
! Low Cost Maintenance Approach for 1
i
t
Y Unit

ni

L ee—=">1
% Production }
Targets >

Productlon Volume

produce at that required rate, we design the capital
project, along with the cost/benefit calculation. Thisis
fed back into the planning process, to determine
whether the cost of maintenance or capital projectis
justified to meet the rate requirement.

Thus we are able to iterate the goal setting process,
based on facts and probabilities of achieving the goals.
For instance, an 80% likelihood of achieving production
targets would probably not be considered adequate
assurance, and engineering steps would be taken in
increase the probability to acceptable limits.

We will have alist of capital projects, each having a
specific return on investment, from which the manage-
ment team will choose. The guessing gameis elimi-
nated; itisactualy likely that more capital will be
approved since the justifications are so clear, and the
plant debottlenecking effortswill be based on maximum
utilization of existing assets, rather than substituting a
capital project for good asset health practices.

For each capital project we will review RAM, MOR
and MOC (reliability, availability, maintainability, man-
agement of reliability, and management of change).
The Management of Reliability will assurethat the
probability of performing at specified production
volumes for the unit is not negatively affected by the
project work.

ANNUAL UNIT/DEPARTMENT BUSINESS

PLAN DEVELOPMENT

Theunit will set objectives based on the overall plant
objectives, coming out of theinitial pass of Prepare/
Update Annual Business Objectives.

At thispoint the unit will determinethelikelihood and
barriersto achieving the production goal, aswell asthe
maintenance budget. They will model in detail the unit’'s
capabilities, creating performance specification for each
system and subsystem, all the way to identifying the
required MTBF for components. Where there exists a
gap, weidentify equipment upgrades, capital projects,
and any changes in the maintenance program necessary
to meet the goal. We will create an activity-based

mai ntenance and operating budget, since we know the
specific maintenance and operating strategies for each
system and component in the unit.

The unit then signal s the plant leadership what the costs
and barriers may be to achieve the goals, and decisions
are made regarding the variations. The important
aspect here is the precision with which decisions are
made. We know our capacity and probability of
operation; we have arationale strategy and associated
cost with every maintenance activity, and will report on
those activities and specific variances.

Giventhislevel of specificity by the units, aplanner will
have most of the information necessary to begin his
work, and can prepare most work packages ahead of
time.
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ConTiNnuousLY M ANAGE WORK

In the Continuously Manage Work segment, we
introduce some new concepts. First of al the Work
Management System, in addition to holding the mainte-
nance work and resources, plans and schedules opera-
tions and engineering work and resources. For in-
stance, if an RCM study is planned for a piece of
equipment for this year, resources will be loaded against
that asatask. The operators’ daily rounds are identi-
fied as routine tasks, and reported as they are com-
pleted. Engineersin most plants are critical path
resources, yet we don’'t schedule their time; in the
TEAM™ process their tasks and priorities would be
managed like the work of the craftsmen.

Another opportunity we grasp is scheduling all the
work; thisincludes routine maintenance, responsive
maintenance; operator performed maintenance; major
mai ntenance, outages and shutdowns; engineering
work. Fundamentally we need to plan everyone's
work, and by doing so, we are making judgements about
the priority and value of each task, start and stop times/
dates, and performance expectations, measures and
reviews.

At thistime the reader may ask, “Isn’t thisterribly
structured and data driven?’ “Where is there room for
spontaneity and interest?’ Our primary intent in
manufacturing isto set a standard that meets custom-
ers’ needs, and to manage work and product to mini-
mize variation. That can only be done with data and
planning. Thefun comesin through the feeling of
control and contribution by the hourly workforce, but
being able to complete a planned task before starting
several more, and by being consistently successful.
More people than have participated in the past require
creativity and better decision-making. Reducing
variation in the manufacturing processis everyone'sjob,
not just the managers and superintendents.

Because there are clear specifications for equipment
health and work management, measurement becomes
much easier. It is performed by the hourly staff, who
are motivated to improve, as performance is directly
related to rewards and recognition. We will need to
make meeting performance targets pay well for the
hourly ranks, just as management is measured and
rewarded.

M EASUREMENT AND FEEDBACK

Review of resultsis an ongoing task. Variances are
treated as opportunities to understand more about the
equipment and the process. Because we have a direct
knowledge of cause and effort in our equipment, we
will identify necessary changesin our equipment, our
knowledge, and our processes. Most failures will be
seen as caused by the management system, rather the
individualswhowillfully fail to perform.

CONTINUOUS | MPROVEMENT

Based on the analysis of the variance, we may find that
our maintenance routines are under- or over-maintain-
ing equipment, that we are not eliminating systemic
failure modes and effects, that engineering projects are
more or less robust that anticipated. Any changes we
make need to be reflected back in the Plant Capability
database. We may also make changes that affect our
Annual Profit Plan, which will be updated.

We also recognize that many failures are effects of
lacking of understanding of equipment function, sowe
take action to reduce our staff’s actions as a source of
variation.

PLAN UPDATES

Control may be seen asdesirable, but impossible, in our
ever-changing world. Even a Stage 5 company has
unplanned downtime. Customers’ needs change.
External forces buffet the plant, especially reactive
responses to events. The question is not whether we
will respond to change, but how to do so most produc-
tively.

Our approach suggests that keeping to amonthly planis
highly desirable. We can say in tune with the entire
plant, and make changesin a planned fashion. One of
the greatest causes of variation in production and
equipment come when changes are made with little
communication, withlittle planning, and little consider-
ation for other effects. For instance, we often hear that
driving aprocess beyond prior limitswithout safeguards
caused an equipment outage. Or that one part of the
plant made a change without informing the rest of the
plant, and led to unexpected results.

Copyright 2002 by Strategic Asset Management Inc.
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The TEAM™ model calls for changes to be reflected in
both the annual plan and the unit production plan. If we
have aproduct that is currently selling at ahigh margin,
and we want to adjust production levels, great! But
let's make the change in a planned fashion. We revamp
our annual plan to reflect volume changes; the units
have a chance to respond to the efforts of the change,
and to prepare for them. If we have been through this
particular change before, we can safely make the
production adjustments based on prior history. If our
equipment configuration has changed, or our workforce
hasturned over, proceeding deliberately will maximize
thelikelihood of achieving thedesired goals, and
minimizing unintended consequences.

Specifically, in addition to changing our annual plan and
the unit plan, we will work to understand the system
stresses that will result from the change. We will run
the appropriate models of RAM, MOR and MOC, as
well asour unit reliability modelsto try to foresee and
accommodate effects of the change.

REsULTS EXPECTATIONS

Mobil has made some very good gains, even though we
are very early in the implementation process. From a
financia perspective, teams haveidentified morethan
$1 millionisbenefits, and the Cost of UnReliability has
areductiontrendin 1999toyield $8-10 million. As
telling, though, isthe enthusiasm and dedication of the
hourly workforce. Their leadership recognize the
benefits of greater contribution, control and satisfaction
that comes to the workforce with this process.

The unit teams receive more training than ever before,
and they are applying the training immediately. Be-
cause this process leads to fundamental changesin
managing activities, there are changesin virtually every
job and core process in the plant. It is not a path for the
timid or those unwilling to change. Some of the results
of the processinclude:

e Corporateis using this project as part of the
model for all manufacturing facilities

e The Operations manager has said, “ Thisisthe
best return on any money | could have spent!”

The Hidden Plant by S. Bradley Peterson

e Union Official: “Wewant our employeesto
sharein the profits, because they will be taking
much more responsibility”

e Operator: “For thefirst timel feel likel am not
asked to check my brain at the door.”

SUMMARY

Aligning plant resourcesto continuously maximize
vaueand minimizevariation hasbeenanindustry goa
for decades. Technology and human factorshave
finaly provided thetoolsnecessary to closeinonthis
achievement.

Advanced and sophisticated plants, ableto success-
fully change and which have excellent leadership, are
candidatesfor the processwe call asset manage-
ment, or TEAM™. We suggest that companies
completeaminimum of Sage 3 performance before
they embark onthisprogram.

Recognizing that the concepts of asset management
will grow and mature over time, weoffer TEAM™ as
astakeintheground that providesabasisfor discus-
sion. Wewelcomereader’sinput to continueto better
definethisprocess.
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CURRENT CRITERIA FOR ORGANIZATIONAL CHANGE
We find many organi zations designed to fix a perceived
problem, that in many cases raise more issues that they
solve. Rather than having aclear rationale, the design
ismadereactively. Theintent of the designis more
important, actually, than the structure. (consider re-
phrasing: Theintent of the design actually become
more important that the actual structure.)

Designing the Best
Maintenance Organization

S. Bradley Peterson, USA
SrategicAsset Management Inc.

BACKGROUND

Wefind alot of uncertainty about optimizing plant
organization among maintenance and plant leadership.
Thisismanifest by frequent change in the organization
design, typically swinging from centralized maintenance
to decentralized maintenance, and back again.

Among the reasons we see for specific design are:

1. Weseealot of dissatisfaction with maintenance by
the plant manager or production. Results: Distrib-
uting of decentralizing resources. “Give methe
crafts’, says Mr. Production Manager. “I'll show
you how maintenance should be done”.

The result of this frequent change is the uncertainty of

leadership, responsibility channelsand direction (other 2. Inadesirefor increased accountability, many plants

than the familiar and maligned reactive maintenance) of have gone to an autonomous unit-based structure,

the new organi zation’s accomplishments versus the and divide all resources among the unitsto eliminate
accomplishments of the former structure. excuses. Results: Decentralized resources. It
now becomesvirtually impossibleto movere-

Improvement initiatives usually lose momentum as sources between units.

people get acquai nted with the change of relationship,

and look for new cues for how to act. If there has
been no communication plan executed as part of the
change, the craftsman has time to adjust to the new

In order to minimize costs, maintenance resources
are moved to report to a production supervisor,
eliminating the (perceived) need for the mainte-

nance supervisor. Results: Distributing or decen-
tralizing resources. Usually the production supervi-
sor had afull-time job, and no maintenance experi-
ence, leaving crafts on their own to find work to do.
Over aperiod of time, craft skills deteriorate and
incidentsoutside the unit increase (e.g. utilities).

role, and finds no reason to initiate anything new.
Reactive maintenance maintains its tenacious grip.

I's there an objective method we can use to design the
organization? What are the major factors that influence
the design? We present amodel in this article that uses
organizational competenciesand improvement strategy
asthedriving considerationsbehind organization design. 4. Many plant managers are frustrated that mainte-
nance seems monolithic, slow paced, every job
requires excessive time to get done. Maintenance
people fail to understand the business of manufac-
turing, and don’t seem part of the team. Results:
Decentralize or distribute resources. Maintenance
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becomes more responsive to unit or department needs.

They learn the equipment, work to eliminate chronic
failures (because they are so tiresome), and now
feel apart of the core business.

Maintenance costs seem to rise each quarter.
More and more contractors are brought in for
larger jobs that used to get done in-house. Expedit-
ing parts becomes more common, and planners
don’'t seemto find timeto plan.

Results: Resources are centralized, perhapsto the
chagrin of the craftsmen, who often feel more part
of the business out in the unit or department.

CRITERIA TO JUDGE ORGANIZATIONAL

EFFECTIVENESS

Rather than designing the organization to solve a
specific problem, we need a set of criteriato identify an
effective organization. We propose the following as a
starting point:

1.

You Have Control Of The Work

*  Workisaccurately and completely identified

*  When work iswritten up, thereis confidence it
will be donein areasonable timeframe

e Activity isperformed according to the priority
of operational criticality and safety

e Work scheduled is consistently work done

*  Work isexecuted efficiently. Little waste
during the course of the craftsman’s day

* Results of the work are properly recorded and
periodically analyzed for opportunitiesto
improvethe system, or anindividual’s perfor-
mance

Defects Are Routinely Being Eliminated

* Prevention isthe bias of the maintenance
department (PM, PdM)

e Operationstakesresponsibility for equipment,
including routine surveillance, proper operating
procedures (to minimize breakage), raw
materials are appropriate for the equipment
application

e Equipment healthin maintained (lubricants

applied, alignment checked, tensionsmain-
tained, critical operating performance levelsare
charted)

* Materials management assures appropriate

service levels are maintained and lifecycle cost,
rather than purchase price, is the primary
consideration

Failureseventsare evaluated, prioritized,
analyzed and failure modes eliminated

Maintenance Costs Are Minimized

Jobs and skills are matched in the scheduling

process

Jobs are planned (estimated, parts & tools

reserved, drawing available) & materials

available prior to scheduling

Equipment is prepared prior to crafts arrival to

job:

a Cleaned, isolated mechanically & electri-
caly

b Safety procedures observed

¢ Proper shutdown and start-up procedures
observed

d Operators perform tasks according to their
ability and thelevel of sophistication of the
facility (see Developing an Asset Man-
agement Srategy, Maintenance Technol-
oqy, September 1997, for a description of
these stages.)

e Stagel: Prepareequipment, identify work,
learn equipment function, act as
craftsman’s helper

f Stage2: Perform Operational Maintenance
(Surveillance, Lubrication, Adjustments,
Cleaning)

g Stage3: Perform simple maintenance (e.g.
packing valves), troubleshooting, partici-
patesin repair

h Stage4: Work with defect elimination,
participating in RCFA's, RCM’s, etc.

Basic Types oF ORGANIZATIONAL M ODELS

What are our options, then, to consistently provide the
capabilitieslisted above? Simply put, there are three
types of organization design.

Central Maintenance. All crafts and related
mai ntenance functions report to a central

mai ntenance manager.

Decentralized. All crafts and maintenance
craft support staff report to operations
Distributed. A combination of the above.
Typically centralized maintenance |eadership
function, with maintenance and reliability staff
functions reporting here. Crafts arein some

20
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proportion allocated to production unitsand to a
central maintenance function.

MopELS FOrR DEciSION-MAKERS

All quality theory suggests one study the value chain,
that is, whereis value created in the organization.

What value does maintenance (and its counterpart, the
reliability team) create? And what organization enables
that value?

THE ReLIABILITY MATURITY CONTINUUM

Sage |, Planned Maintenance, has as its primary
goalsto gain control of thework and to minimize
maintenance cost. Often referred to as planning and
scheduling, it attempts to maximize the effective use of
the craftsman’stime. Thisis done by assuring a
complete work package, tools, parts and permits are
ready before work is started. Also, by careful schedul-
ing, we may perform several jobs on a piece of equip-
ment when it is down, instead of just one. Defect

Whilethislist may not be comprehensive, it does
indicate that neither a centralized nor decentralized
organization isideal to accomplish all the value-added
requirements of maintenance and reliability functions.

eliminationisaby-product aswell. By prioritizing jobs,
and assuring the right parts and tools are available, we
spend our time doing the most important thingsright the
first time, rather than patching a patch.

Sage | Optimal Organization. Establishing and
enforcing acommon system across all unitsin aplant
requires strong central authority. Important new skills
must be learned and continuously reinforced. Planners

Copyright 2002 by Strategic Asset Management Inc.
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must be dedicated to their jobs, and while assigned by
area or unit, their concentration cannot be scattered by
avariety of extraassignments. So until this new
system isfirmly in place as away of doing business, the
best organization, we believe, iscentralized.

Stage 2, Proactive Maintenance, is aimed at defect
elimination, which of course reduces costs. It aso
increases control of the work, because schedule
breakers decline as failure modes are eliminated. The
goal of proactive maintenanceisto eliminate common
failure modes and effects across the entire facility. We
have seen concerted efforts on rotating equipment, for
example, increase mean time between failure of pumps
from six months to four years, or one-eighth as many
jobsto perform. Consider this stage operating under
the 80/20 rule: 80% of the failures come from 20% of
the failure modes.

Stage 2 Optimal Organization. Since we are looking
for failure modes across the entire plant, and not in only
one areg, thereliability teams continue to be organized
centrally. New skills must be acquired for crafts and
engineers. Costsfor acquisition of condition monitoring
equipment need to be carefully evaluated for best
application and value. These decisions are best made
cross-functionally, and executed centrally.

Stage 3, Organizational Excellence, nhow engages the
rest of the operation in Asset Health Care activities. In
Stage |, operators prepared equipment for maintenance;
in Stage 2, operators helped to identify and diaghose
chronic problems. Now in Stage 3, we ask operators to
begin to take ownership for equipment condition. Part
of thisownership isto perform Basic Care activities,
including lubrication, adjustments, obervation and
recording of operating parameters, and other tasks we
might label operational maintenance.

In addition, we now move a portion of the maintenance
crews to work under production. Why can we do this?
We are in control. Our work management process
clearly identifies, plans, schedules and assures proper
execution of the work, and our proactive maintenance
has eliminated most of the common failuresin the plant.
We are now set to focus on cross training, craftsmen
learning the equipment from operators, and operators
learning equipment care from craftsmen. We still
maintain, at least for some time, the maintenance

supervisor, but the role changes to that of facilitator and
coach.

Stage 3 Optimal Organization. While we have
moved a portion of the craftsmen to the areas, we
continueto maintain acentral group for overhauls,
turnarounds, shops, and common services. Planning
and engineering continue to report centrally, but get
increasingly specialized asto their equipment responsi-
bility. Thisis possible because there are fewer fires
(schedule breakers) to put out. Thisorganization is best
described as distributed.

Stage 4, Engineered Reliability, is primarily unit-
based, working on defect elimination on specific
systems, rather than common failure modes. As much
of thiswork isequipment unique, it further requires unit-
based collaboration. At this point process engineers and
planners may report in to the units, depending on
complexity of the equipment, and the amount of work to
be done.

Sage 4 Optimal Organization. While we have
distributed more resources to the unit or department, we
continue to have a central maintenance manager who
oversees systems. Examples of these systems may be
craft training systems, the CMMSS, areliability reporting
system, a maintenance cost system, etc. At this point,
the size of shops or turnaround teams may diminish, and
it isagood timeto review outsourcing certain functions.
This organization is best described as distributed.

Stage 5, Operational Excellence, adds a dimension of
business goalsdriving and determining all maintenance
and reliability efforts. We are now truly trying to
optimize the plant, and the role of the shift-based
teams increases. They now have primary charge of
monitoring and maintaining asset health, aswell as
optimizing production andyields. By thispoint, there
are few unanticipated equipment breakdowns, work
management isaway of life asis continuous improve-
ment. Responsibilities are clear, but work practiceis
very fluid, calling upon resourcesflexibly, butina
completely planned manner.

Stage 5 Optimal Organization. The ownership of
resourcesisnow aminor issue. Since nearly al
maintenance is preplanned, as much asayear in
advance, resources are assigned by priority of the work
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Stage 5
Operational Excellence

Management

Equipment
RCM | Simplification/
Standardization

Stage 4
Engineered Reliability

Concurrent

Engineering
Life Cycle
Analysis

Maintenance/
Operations
Integration

Craft
Flexibility

Predictive
Maintenance

PdM
CMMS Integration

Preventive
Maintenance

Planning
& Scheduling

Work Initiation/

Prioritization

needing to be accomplished. Much work will continue
to be unit based, but the opportunity to share across
unitsisavailable, sincethe planning horizonislong, as
the discipline to make value-based resourcing assign-
mentsisin place. We think the best way to character-
izethisorganizationisactually decentralized or
matrixed, but thelevel of self-management, discipline
and planning is so high, that organization chartsare
replaced by a work management process that accounts
for al the resourcesin the facility.

Benchmarking

Failure Mode
Analysis

Craft Skills
Enhancement

Work Management
Processes

Work Execution/

RAM
EWATS

Stage 3
Organizational Excellence

External

Stage 2
Proactive Maintenance

Proactive
Maintenance

Equipment History

Stage 1
Daily
Maintenance

Materials

Review Management

SUMMARY

In summary then, the organization needs to account for
the intent of the managers. If a systems orientation for
control and cost are an issue, or if the solutions we are
looking for transverse the entire facility, we believe the
successful strategy will be centralized. If theissueis
unit-based, then distributed isthe highest value strategy.
Finally, we believethat only avery mature, high-
performing organization can be optimized with a
decentralized structure.

Most of our readers will not have the luxury of making
immediate organization changes to reflect this philoso-
phy. Nor do we think they should, as the application of
these rules must be done in the context of the capabili-
ties, attitudes and history of the plant. We do think,
however, that setting out alist of objectives before any
organization change, and identifying how thesewill be
accomplished in arevised organization, isthe key to any
success.
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Creating An Asset

Healthcare Program

How to Assure Your
PM Program is Effective

by S. Bradley Peterson
President of SrategicAsset Management

ABSTRACT

A key question in operating any plant isthis: Arewe
doing the right amount of maintenance? Are we doing
the right type of maintenance?

How do you know? Most plants we visit have devel-
oped preventive maintenance programs over the years
for a hodge-podge of reasons. In some cases equip-
ment PM’s have been based on OEM recommenda-
tions. In some cases, PM’s have been developed in
response to major failures. But we almost never find
that a systematic approach, based on manufacturing
value, has been deployed to develop the care program
for the asset.

This article gives a step-by-step method to systemati-
cally develop an asset healthcare program, resulting in
the necessary reliability to meet your business plan, at
the lowest cost. It discusses the concepts of asset
healthcare, gives an overall closed-loop processto
develop your program, and identifies how to measure
success and make required adjustments

TRADITIONAL DIFFICULTIES

For many years as | have given public and industry
presentations | have asked the question: “How many of
you (the audience) believe you have agood or excellent
Preventive Maintenance program?’ Without exception
there are no hands raised in the audience.

What makes devel oping such aprogram so difficult?
Other difficult things are accomplished in maintenance
improvement: sometimes planning and scheduling are
implemented plant-wide with good results. Frequently a
storeroom offers good service, while minimizing total
inventory cost. So why is preventive maintenance so
difficult?

The elements of PM’s are well known. You need a set
of tasks performed at a certain frequency, and these
tasks are scheduled and performed thoroughly by
gualified craftsmen or operators. Some of the problem,
of course, issimply trying toimplement preventionina
reactive environment. Work isn’t planned, parts aren’t
available, or the equipment isn’t made available dueto
missing production schedules. That isn’t the problem,
though, where good planning and scheduling exist. So
the issue comes down to identifying the right tasks,
and the proper frequencies.

Reliability Centered Maintenance (RCM) is often
selected as the tool of choice for plants advanced
enough to understand that the prevention tasks must be
aimed at correcting specific defects or failure causes.
Thisfails, too, because there is no plant in my experi-
ence that has the resources or fortitude to perform
RCM studies on every piece of equipment or aspect of
the facility. Risk-based RCM comes closer to the
mark asatool, but still tendsto look at specific equip-
ment. It is not used to develop the plant-wide preven-
tion plan.

REPLACING “ PREVENTIVE M AINTENANCE” WITH
“AsseT HEALTHCARE” ASTHE OPERATIVE CONCEPT
We think the first part of the issue is semantics or
definitional: the term preventive maintenance, or even
the more encompassing “ preventive-predictive” mainte-
nance fails as a concept. It connotes for most people,
activities more than intent. For that reason we prefer
the term Asset Healthcare.
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When we examine the concept of healthcare as it
applies to people, we understand it to mean maintain-
ing function, or the condition of the body to per-
form certain activities. Likewise, we understand that
our objective in maintenance is to assure the likeli-
hood (probability) that equipment can perform a
certain function when required. We understand, too,
that reactive maintenance cannot assure that probability,
but only minimizetheimpact of failure. For these
reasons, we encourage a new concept (not of our
invention, but not commonly used) of equipment or
asset healthcare. Our preference is to use the word
“asset” because it appliesto the facility aswell asthe
production equipment. In most cases, failure of the
facility degrades our production capability inasimilar
manner to equipment problems. Thus we encourage
clients to start with the concept of assuring asset
healthcare.

INTRODUCING “ PROBABILITY” ASA NECESSARY
CoNcEePT IN DEVELOPING THE ASSET HEALTHCARE
PRoOGRAM

Another concept we need to introduce is that of
probability. We know that decreasing the frequency of
a failure mode increases the probability of performing
theintended function.

However, without an intimate understanding of molecu-
lar strength of every aspect of every component, and
the forces to which it will be subjected, we are | eft with
uncertainty about the timing of agiven failure mode.
Thus our goal is to manage the probability of equip-
ment performing its intended function.

Why isthis distinction important? Because aswe
approach the ultimate (100% assured availability) costs
for maintenance go up exponentially. Our goal isbeing
able to answer the important question: “ What is the
appropriate type and amount of maintenance
necessary to assure a specified level of performance
for the asset?”

All of our asset healthcare tasks (preventive mainte-
nance) need to answer this question, or we will never

know if we have succeeded in our goals.

THE AsseT HEALTHCARE CLOSED-L 0oP PROCESS

In this figure we see a five-step process that describes
a self-improving method for Asset Healthcare devel op-
ment and exection. Steps 3 and 4, Load and Schedule
Work and Prepare and Execute Scheduled Mainte-
nance are typical processes in the Planned Mainte-
nance Cycle, and won't get separate attention here.
Steps 1 and 5, Create Measurement Process and
Review and Analyze Variation, are also typical of any
closed-loop process, but wewill beidentifying some
new concepts here, so they will be covered, though not
in great detail. Obviously the step that will get the most
attention is number 2, Develop the Asset Care Pro-
gram.

DEeVELOPING THEASSET HEALTHCARE

M EASUREMENT PROCESS

We know we can’t permanently improve what we don't
measure. But in the plant environment the plethora of
indicators that can be measured are overwhelming.
There isacompelling need to simply the measurement
process, to make this manageable in an era of
downsized workforces.

There are, of course, leading or process measures that
are required. These include PM (Asset Healthcare
task—or AHT) compliance, % AHT to total work
hours, etc. We need a measure of results as well.

We won't dispute the value of those who measure
“Uptime”, or “Overall Equipment Effectiveness’.
These are excellent measures and give an overview to
any plant that deploys them. Where they may have
shortfalsisinidentifying the cause of aproblem. They
don’'t do much to identify the “ delta’ which needswork.

We have seen only asingle plant that has maintained a
plant-wide measure of “Mean Time Between Failure’.
Thisrequiresalot of dataand continuous effort for
reporting. It fails, however, to guide one from abusi-
ness perspective: Where do we place our efforts and
emphasis?
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Instead of the above measures, we'd like to introduce a
concept we learned from one of our clients: Cost of
UnReéliability (CoUR). Thisis an extension of the
Cost of Quality concept used to measure deviationsin
quality theory. Figure 2 shows a graph of four years of
tracking CoUR inamagjor facility with many operating
units. One can quickly grasp, with clear evidence,
where to place attention!

The advantage to CoUR isin the planning process.
Practically, what has cost us money? Are there
patterns? Where do we focus our efforts? It becomes
apractical scorecard overall, to seeif our CoUR is
declining, while also directing our work towards specific
failure causes. It records history in away thisis
impractical for aCMMS, without the limitation of a
huge data coll ection workload.

Total Cost of Unreliability
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PROCESS UNITS

Fundamentally, CoUR measure the production val ue of
the downtime for a department or a unit, and addsin the
cost of repair, both labor and materials. We record and
maintain a database for those CoUR events greater
than X dollars. X, of course, depends on the production
value of your plant, and your visibility and dedication to
recording incidents.

Key data elementsinclude:

1. Dateand time of incident

2. Location (Department, equipment center or
unit) and specific equipment number that failed

3. Downtimeand valuation of downtime

4. Repair costs (usually the work orders that
apply)

5. Failurereason code

6. Failuredescription

Using the power of the database, al failures can be
sorted by location, size, reason code, etc. Also, for this
client, when the cost of the failure hit athreshold (e.g.
$100,000), a Root Cause FailureAnalysisisrequired.

So, on to the task of creating the Asset Healthcare
tasks appropriate for aplant or facility.

TypPicAL AsseET HEALTHCARE TASK

DEVELOPMENT AND RATIONALE

We might spend a moment considering two questions.
First, in the history of this plant, when were asset
healthcare tasks created? And second, by what
methods were they created?

We seldom find that greenfield plants devel op their
prevention program before the plant starts operations.
Usually thissimply hasn’'t been part of the start-up plan.
Whenitis, thereisn’t sufficient time or money given to
its development. And wherein isolated casesAHT’s
were created for specific equipment, it was usually
done according to the vendor’s specifications, without
the benefit of experience within the operational context.

The next time we might see PM’s devel oped is when
there are significant failuresthat gain lots of attention.
Sometimes these are one-time events, but reaction
requires we dwvelop a PM, and it gets generated every
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month, forever. We may also put ateam together to
develop PM’s. These are done as well as possible, with
best guesses as to appropriate tasks and frequencies.
These are usually the most valuable of the PM collec-
tion that gets printed out each period and distributed to
the craftsmen
We want to change these methods forever. What we
seek is an effective, simple, measurable system that
enables us to create a proactive maintenance
strategy for every piece of equipment in the plant.
Currently RCM, initsmany flavors, isidentified asthe
method to accomplish thistask. In most applications,
however, it istoo cumbersometo apply to all the
equipment in the plant. We propose a hybrid method
that meets these characteristics:

Covers the entire equipment spectrum

Applies easy to understand rules that can be

modified with experience

Addsvaueduring it’'sdevelopment, not just in

the future state

Minimizesdatareentry

Can beimplemented by the hourly workforce

with minimal guidance beyond training

THE SevEN STEPS TO DEVELOPING ASSET HEALTHCARE
Tasks

Our Asset Healthcare System used employs these
steps:

Select and Install the Software Tool (Asset
Healthcare System, or AHS)

Develop Hierarchy

Develop Criticality

Develop Equipment Condition

Establish Strategies for Component Care
Develop Failure Modes and Effects
Develop MaintenanceActivities

Working with one unit or department at atime, these
steps devel op the system of proactive Asset
Healthcare. We discuss each one in overview.

1. Acquire Ingtall and Train in AHS Software.
After working in many situationswithout afully
functional software tool, we have found that there
isabetter way. Find agood tool and useit toits
maximum capability! We searched for and
reviewed over 200 “RCM” software tools, and
found a handful that met our requirements:

-

(&

Easy to learn.

Completetraining and documentation.

RCM Cost/Benefit capabilities.

Documents component and system criticality.
Quick to implement plant-wide.

Upgrades to the software.

Linksto CMMS

Migrate CMMSinfo into RCM tool.
Meet/comply with Corporate |S standards &
requirements.

Applicablelibrariesof failures/tasks (specificto
theindustry).

Allowsasmuch or little FMEA (Failure Modes
and Effects Analysis) detail as needed (not all
plants need the same level of detail).

Uses Pareto analysis tool.

Ability to conveniently group PA’s (mainte-
nance tasks that can be completed at the same
time).

Monitors effectiveness of RCM with key
performance indicators.

Convenient software support.

We usethistool for al purposesin the following steps.

2.

Develop the Equipment Hierarchy. In many
instances an equipment hierarchy existsin
electronic form somewhere in the plant, and
usually is embedded in the CMMS. We suggest
going as many asfour to fivelevelsin describing
the equipment hierarchy, depending on how far
down it is necessary to go to get to a maintainable
component. Thismay be apump, motor, gearbox,
or electrical panel. Thisinitial identification of the
equipment gives us the basis to develop a proac-
tive maintenance strategy for every component.

One of the benefits of this step is the equipment
owners, the operators and the maintainers,
perform thistask. In doing so, they educate
themsel ves about the equipment, going over
drawings, listings, and manuals. We hear many
positive comments by the team during thistask,
which takes several days: “I didn’t know that
was how it worked!”, or “Istherereally afilter
there? We've never cleaned it!” Another
opportunity isto identify to engineering wherethe
drawings are out-of-date, where changes haven't
been documented.

Copyright 2002 by Strategic Asset Management Inc.
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3. Develop Criticality. In order to determine the
level of maintenance a component should receive,
we need to understand its value in the operating
context. To keep it simple, we ask “How critical
is the process to which thisis a part? Our
answer set would be: @) Must be running all the
time, b) Must run most of the time and on de-
mand, or ¢) Must run occasionally. One can also
use CoUR as a gauge of process criticality: for
instance, using the value of any hour of downtime

as the range of criteria

If, in any mode... Then:

Shutdown of any duration causes a COUR | ¢  Assign the sub-system a criticality

event of $100K per day code of "H"

Shutdown causes a CoUR event of $10K | *  Assign the sub-system a criticality

to $100K per day. code of "M"

Any incident $1K to $10K per day * Assign the sub-system a criticality
code of "L"

Any incident below $1K per day * Assign the sub-system a criticality
codeof N

Once the process has been classified on critical -

ity, we classify the component. In this case, we :
use a number instead of a letter.
If Then
Failure of the component | *  Assign the component a criticality code of
will cause personnel "
injury or a reportable
environmental release
The component’s failure * Assign the component a criticality code of
will result in a failure VA
event of $100K or greater
per day
The component’s failure * Assign the component a criticality code of
will result in a CoUR "3
event between $10K and
$100K per day
The component’s failure * Assign the component a criticality code of
will result in a loss of "4
between $1K and $10K
per day.
The component s failure | *  Assign the component a criticality code of
will results in a loss of 5
less than $1K per day
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Theresult will be atable of equipment with
associated criticalities, all entered into the Asset
Healthcare System, as shown in Figure 6.

System Component

Component Description Type Criticality Criticalit
81LV00 Level Control Valves for C-8105 hydrocarbon Control H 5
81FC01 Flow control valve to C- Control H 5
81LV00 Control valves Sour water to injection Control H 5
E- Trim Exchange H 3
E- Overhead Fin-Fan H 1
E- Overhead Fin-Fan H 1
E- Overhead Fin-Fan H 1
81TCO00 Overhead temperature Instrumentatio H 5
Overhead Recvr Process instrumentation for C- Instrumentatio H 5
GM810 Motor for coker reflux/gasoline Motor H 4
GM810 Motor for coker reflux/gasoline Motor H 4

4. Develop Equipment Condition. For several
reasons we now take time to evaluate the
condition of the highest segment of critical
equipment, at aminimum, all H-1'sand H-2's.
Our reasonsto do this:

We can get an immediate impact on plant perfor-
mance and safety where we can eliminate
defectson thishighly critical equipment.

In some cases we will identify conditions that
require alonger term solution, e.g. amotor that is
run beyonditslimits. Thisgivestimeto plan and
scheduleintervention before the equipment fails.
Evaluating the equipment, by the operations staff,
creates the basis of ownership, and developing
operator’sinspections“rounds’.
Thisinformationispart of theannual planning
process, to help determine the material and labor
costs and schedule required to meet plan for the
next year.

Once again we take a simplified approach. For
each class of equipment, we create a template
for evaluating component condition. Using a
simple yes/no evaluation for each category we
can evaluate the overall condition of the equip-
ment. An exampleisshownin Figure7. Any
equipment whose composite health fallsbelow a
threshold, say 70%, iswritten up for attention
with awork request.
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: it I

Asset Area Region 5 Classification |Pressure Vessel (Spheres,
bullets, separators, filters,
reactors, fractionators)

Operating Unit Coker 2 Criticality H1

System Fractionater Manufacturer |Electro Welding Co Inc.

Sub-System Frac Overhead Serial Number |Natl Bd # 1046

Equipment Number |C8105 Overhead Rcvr

Done By Steven Kuckley Date 6/30/99

Operating Function/Standard/Range

To collect condensed liquids and gases from thefrac overhead cond coolers and provide

Adequate NPSH for reflux and sw pumps.

Comments/Observations

Evaluation Criteria

# Criteria Yes | No | Method/Measurement

1 Does the component(s care appear to meet X * Visual inspection

plant standards? *  Check cleanliness & overall
condition, valves, gauges,
etc.

2 Has it been worked less than once within the X *  Tabware/SAP/Work Order

past turnaround cycle? history

3 Are the relief valves set at the proper pressure X * Are they pulled off and

release? tested/inspected as
scheduled
*  Visual inspection

4 | Is the equipment free of process leaks including | X * Visual inspection

man-ways?

5 | Are there test records available for tested X * Check at engineering

pressure vessels?

6 Is corrosion under insulation not a problem? X * Check records of previous
inspections and work with
inspection personnel

7 | Is the pressure vessel grounded and protected | X * Visual inspection

from lightening?

8 | Are the studs free of corrosion? X * Visual inspection

9 Is the existing insulation in tact? X * Visual inspection

10 | Is the foundation and supports in good X *  Visual inspection

condition?
[ Condition]  70% ]
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5.

Develop Srategies for Component Care. At
this point we have created the equipment list for
the unit down to the maintainable component; we
have classified the component’s criticality, and we
know its condition and operating requirements.
We are now in a position to classify the type of
care (maintenance) it should receive.

Types of maintenanceinclude:

Run-To-Failure

I nspect

Preventive

Predictive based on Time or History
Condition Monitoring

Predictive base on Condition Projections
ContinuousMonitoring

Requires FMEA or Tap-Root Analysis

We identify which type of maintenance to
perform based on asimple matrix, once again
applied by the unit team. Figure 8 show a model
that uses CoUR as a basis to make the mainte-
nance strategy.

Develop Failure Modes and Effects. For
equipment whose criticality ishigh, we catalog
the waysin which it hasfailed in the past, based
on experience of the team, and identify the cause
and effects of those failures. Where thereis high
criticality, we need to specially design our mainte-
nance activities based on the failure modes and
causes.

FMEA isasignificant part of performing an

RCM study, which we identified as being alarge
and often tedious effort. The methods we are
presenting here don’t change the nature of the
task; they do, however, create a structure where
only those items that require the analysis get the
effort. In addition, every other component in the
system has a clearly considered maintenance
strategy at the same time. The Asset Healthcare
System we are using does simplify the task of
performing RCM analyses, however, and gives us
an audit trail that identifies how we made our
decisions.

Criticality Proactive Maintenance Activities
High-1 Time Based Useful Life|] Time Based Useful Life || RCM, FMEA, Cont.
High-2 Schedule & Replace Inspect, PM & Cond. Monitoring, PdM,
Med-1 B/4 Failure Monitoring PM &
Root Cause Analysis

Med-2 Inspect, Run to Inspect, Preventive PM, PdM,

Low-1 Failure Maintenance & Root Cause
Low-2 Analysis

High-3 Run to Failure Operational Preventive

Med-3 Maintenance Maintenance
Low-3

Solmponent 0 - $5,000 $5,000 - $50,000 $50,000 ++
alue

Copyright 2002 by Strategic Asset Management Inc.
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Full Blown RCM

Hierarchy Failure Tasks for critical failure modes
Modes
Criticality Causes Review remaining components
Condition Effects
7. Develop (Asset Healthcare) Maintenance It would be the subject of another article to cover in

Activities. We now have identified the appropriate sufficient detail the specific design process for asset

strategy for every component in the equipment system.  healthcare tasks. However, our software tool, if

We proceed to design the healthcare task accordingto  appropriately chosen, hasindustry-specific equi pment

the strategy. This makes run-to-failure alegitimate healthcare tasks that serve as templates in this design.

proactive AHT, because it isthe best identified action In many cases the existing preventive and predictive

for the business need. tasks, if they have been found to be the best strategy,
can be used as a starting point as well.

Each strategy implies a set of activitiesthat will opti-

mizeits use within the unit. Thusfor each component,

we proceed to design its specific care needs, and if we

have performed a Failure Modes/Effects Analysis we

designed specifically to mitigate thefailure cause. :
gnedsp y g Figure 10
Create

Measurement
Process
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COMPLETING OUR CLOSED-L oop PrRoOCESs
Load and Schedule Work is the next activity after we  BENEFITSWE HAVE SEEN

have completed the development of the Asset Operators and maintainers who apply this method to
Healthcare Program. In this activity we: their production areas gain a much greater understand-
e Finalizejobs, withtasks, parts, skills, tools,,etc. ing of the equipment and production process, including:
e LoadintoCMMS
e Set and optimize schedules asidentified - Equipment Function
- Component Criticality
To Prepare and Execute Scheduled Maintenance - Proper maintenance activities and division of
we: responsibilities
«  Develop the Weekly Schedule - Current condition of components

* |dentify that jobs have parts available

e Assurethat the labor and equipment will be
available

*  Peform the scheduled asset care tasks and
record the results (e.g. Conditions found,
corrective maintenance required)

An other benefit isimmediate improvementsin operat-
ing procedures, equipment condition (through SWAT
Teams), and levels of productivity. Improved coopera-
tion between maintenance and production lead to
significant gainsin many areas. Finally, increased
precision of maintenance or performing the right

. I L . prevention for problems resultsin increases efficiency
To Review and Analyze Variation we: and decreased downtime.

*  Prepare Performance Indicator Reports (e.g.
PM compliance, downtime)

* Review trends

* Review completed work orders for issues and
opportunities

e Adjust frequencies as appropriate

e Flagfailuremodesfor investigation & identify

required changes in maintenance Figure 11

Results from a recent engagement

Equipment database (1,948 pieces of equipment) has been "cleaned up" by
removing 351 components (18%) that no longer exist

P&IDs have been completely revised and reconciled with equipment database

Total risk for credible failure modes for each critical component have been assessed
Relative criticality have been documented for each system and component
Documented technical basis for each component’s care strategy

3 design change recommendations were proposed to mitigate risk of failure

209 PM maintenance tasks were validated, deleted, or created for critical equipment
460 condition-based operator rounds and console operator type tasks were
validated, deleted, or created for critical equipment

Also, other care tasks for non-critical equipment required by regulatory
commitments were validated or created to satisfy these commitments

This proposed strategy involves no marked increase relative to current workloads,
but large improvements in effectiveness by applying the proper care tasks for all
equipment

O O Oooooooogo o
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Financial results include:

e Action Teamsdocumented $1.5millionin
benefits, more than enough to cover al the
outside services

e Asinglelarge unitisproducing at an increased
rate valued at $15,000,000 in annual product

*  Another refinery customized the process with
our help, and identified $30,000,000 opportunity
achievable with this process. Once we trained
them, they areimplementing successfully
without SAMI’shelp

SUMMARY

A new language can help us break the paradigm of
predictive and preventive maintenance as suitable for
all types of risks and conditions. The Asset Healthcare
framework will simplify the effort to create a compre-
hensive maintenance program for equipment, and match
the effort and type of intervention specifically to the
criticality of the system and the component.

Our resultsinclude proactive maintenance for all
components, an ability to create an activity-based

mai ntenance budget, gaining control of the work
schedule, improved equipment health and lower costs.
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Creating a Successful
Corporate Maintenance
Council

by S. Bradley Peterson, President

Most large, multi-plant companieshavelaunched
corporate“ Maintenance Councils’ in the past decade.
While some have achieved asignificant success, most
aredtll floundering for direction and concreteresults.
What arethe differencesthat make some successful
and some statusquo?

Typesof M aintenance Councils

Thereareanumber of modelswe have observed that
work successfully to add valueto amulti-plant
company. Theseinclude:

e Networking & Competency Devel opment

e Coachingfor Change

e Agentsof Change

< A
The Networking Model
What is it?
The councilds primary purpose is education; learning from each dher,
creating specialist teams, problem-solving, sharing practices, etc.
ModelOs Strengths Models Weaknesses
MLow Cost [Blow to Build Value
[Builds Organizational Knowledge [Btrengths may not exist in company
Oncreases Technical Skills May not influence operations/eng.
[ILeads to Functional Improvements Knowledge may not be implemented
[Can be done on a part-time basis
Successful Examples: Mobil Oil (Walter Jones, Beaumont); Lyondel |-
Equistar (Joe Fluder); International Paper (Ken Collins)
\ y,




The Hidden Plant by S. Bradley Peterson

The Coaching Model

What is it?
The council sets up a direct assistance organization, leading member
plants in assessing their gaps, and coaching for change

ModelOs Strengths ModelOs Weaknesses
[Can lead to significant value creation  [Where to acquire & maintain skills?
[Cost billed to plants that want help [Change may be quite slow or nil
[Creates examples of success (Too limited assistance to drive change
[Raises visibility of maintenance in May not get high priority in plants
company (Maintaining organizational visibility

Successful Examples: Alcoa (Bill Mathews); DuPont (Ralph Tewksbery);
Weyerhaeuser (Rick Nelson, Pat DiGiuseppe)

The Consulting Model

What is it?
The councills primary purpose is developing a corporate plan and
structure for change and significant value creation

ModelOs Strengths ModelOs Weaknesses
Highest Value to Company High Cost
Works best with large number of (High Leadership and Ownership
plants to support on-going Requirements
organization MHigh Skill Requirements
[Bignificant change agency for [May lose staff to outside interests
company
[Replaces need for external
consulting

Successful Examples: Rohm & Haas (Dick Pettigrew), DuPont (in the
early 900s)
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Development L ifecyclefor the Corpor ate
M aintenance Council

Whichever model appliestoyou, therearethree
phasesinthelifecycleof the Corporate Maintenance
Council: Initiation, Growth and Maturity. Successful
completion of eachisarequirement to movetothe
next. We explore each phase, including the
objectives, successfactors, what to do, and what to
measure.

The Lifecycle of the Corporate Maintenance Council

[Objective: Set-up for Success

[Objective: Repeat Success

[Objective: Early Successes

[CSF: Leadership, orientation,
structure, philosophy

[CSF: Leadership, methods,
value creation, visibility

[CSF: Leadership, flexibility,
marketing, financial integration
[Activities:

[Activities: [Activities:

[Create Excitement
Recruit Sponsor and
leaders

[Develop Charter

[Create Structure

[Assure Visibility

(Identify Business Value
(nitiate, educate members

[OMeasures:

(Level of Sponsorship
[Walue of Business Case

(dentify Initial plant site
[Assess plant status
(Develop Business Case
(Plan Implementation
Omplement changes
(Measure success
Market Success

[OMeasures:
[Quantitative Results
[Qualitative results and
support generated

[Create Permanent Team
[(Routinize assessment &
Implementation methods
(Develop & execute
internal/external mkt plan
(ncrease scope of value
delivery

(ntegrate results with
leadership rewards

OMeasures:
(Total value created
ncreasing responsibility

Copyright 2002 by Strategic Asset Management Inc.
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I nitiation Phase.

Our objectiveininitiating the Council isto structureit
for long-term success. The consequencesof failing
hereareacouncil that isnot respected, hasno
cooperation fromtherest of the manufacturing
community, and fadesaway into that sunset of
committeesunableto createvalue. Sodl effortshere
should bedirected towards asuccessful launch.

What iscritical in thisearly stage?

e Topleader ship must endor sethe need, the
god sand the methods of the Council

e A champion of sufficient stature needsto
makeapriority of establishing the Council

e TheCouncil leader must berespected asa
doer, probably the person who istoo busy for
thisjob. Experienceshowsthat other things
being equdl, itisbetter if theleader comes
from production rather than maintenance

e Thestructureof the group needsto support
ongoing scrutiny and visbility, and willingness
tobeaccountablefor itsactions

e TheCouncil must represent productionina
sgnificant manner, if necessary totheexclusion
of maintenance staff. If possibleget morethan
onerepresentative per facility, aspeople
changejobsoften andlose continuity. Get
involvement by aba anced group (including
maintenance, production, engineering, staff),
and don’'t beafraid of having hourly
involvement. It may takemoretimeat this
point to achieve union or hourly ownership,
but it will pay-off inimplementation

e TheCouncil must be seen asaction- and
goal-oriented, and can’'t spend its start-up
capital (goodwill intheformation of anything
new) by having meetingsthat don’t seemto
get anything done

e Certain methodsand deliver ableswill yield
success. Theseincludedeveloping acharter,
developing an estimate of valueto be
captured, and devel oping acommunications
plan

e |dentifying how group fundingwill work, both
for thetimeand travel expense, aswell asany
outsideservices

Delivering Value

Threesuccessful internal mai ntenance consulting
organizationswe have known or beeninvolved with
(Rohm & Haas, Dupont and Alcoa) have greatly
amplifiedtheidentification of value. Eachusesasingle
measure for maintenance cost and product throughpui.
Whileeach usesadight variation of definition, they
comedown to thisconcept:

Cost is measured as Maintenance Expense asa
Ratio of Replacement Asset Value.

Insomeindustriesthisisroutingly benchmarked,
especidly in Refining, wherethe Soloman Study isa
standard measure that amajority of companiesuseto
gaugetheir performance. Inotherstheremay beno
standard of performance and even measuring
Replacement Asset Value (RAV) isdifficult to
determine. Sothe Council needsaccounting involved
to assure acons stent measure of maintenance
expenseamong al plantsexists, and secondly that
thereisacons stent meansof vauing RAV. Thisis
sometimetaken from the Maximum Probable L oss
calculation of the property and casualty insurer if no
better measureexists.

Throughput, or capacity utilization, or uptimeor OEE
measureshow well the plant ismaking use of the
inherent utility of the equi pment assetsunder
management. Each of thesemeasurescanbetiedtoa
financid amount.

A concernonthispointisthat sometimesonly asmal
amount of downtimeismechanical or unplanned.
The Council needsto decideif all sourcesof
downtimearegoingto bereviewed, or only those
directly affected by maintenance. For instance,
sometimesaplant in not sold out, or issold out
seasondlly; whatever result theteam and plant come
up with needsto bejustifiable, and owned by the plant
leadership.

Typicaly, for acompany whose overal maintenance
costsmight be $100 million, we have seen that 15-
25% savingsisavailable by meeting areasonable
expectation of performanceby every plant. Capacity
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utilization can usualy beimproved by 10-20% aswell,
athough we have been seeing steady improvementsin
many industries, especidly thosethat routinely
benchmark performance such aschemicalsand
refining.

Summary of Initiation Phase

Getting started inaway that createsenthusiasm,
support and expectations of good thingsto comewill
make or break theoveral effectivenessof the
Corporate Maintenance Council. Wewould suggest
that from thefirst meeting of the Council, no morethan
12 months pass before beginning work at aplant site.

Growth Phase.

Having successfully gained the attention of leadership,
recruited moversand shakersto the Council, and
created the structurefor success; it’snow timeto
begin meeting expectations. That meanssuccessful
changeat aplant location.

It will beclear early onthat there arethreetypesof
plant managersthe Council will deal with. First, and
most aproposto thissection, aretheleaderswho
welcomeimprovement, seeking out methodsand
sourcesof continuoudy making their plantsmore
effective. Secondisthe plant manager whoisin
trouble and knows he needsto do something
(anything?) toimprove, becausehismoney or hisjob
isontheline. Findly, thereisthe plant manager who
wantsno part of thisprogram. Hisreasonsmay be
severa: we havetoo much on our plateaready; timing
isn’t good because of construction or aturnaround,
weareaready very good and don’t want or need
corporateinterference; or wedon’t want to expose
ourselvesto measurement and comparison because
wewon'’t ook very good.

Where do westart? The Golden Rulein corporate
life: firstimpressionswill last forever! That means
thereisonly one chanceto dothisright, to makea
positivedifference, and for thework to beviewed
positively (theseare not quite synonymous!) Sowe
begin by looking for asitechampionwith these
characterigtics:

e Heisconsidered successful aready; hispatina

of successwill rub off to the Council’s

activities

e Heknowshow to run projects, how to take
the persond interest necessary to makethings
successul

o Thereisadefined businessopportunity whose
scopeisneither too small to matter, or too big
to bean unqualified success.

e Thisprojectispersondly and professiondly
important to the plant manager

Next the Council needsto have amethod to proceed.
Onevery important deliverablefromthelnitiation
Phaseisan assessment method and animplementation
method. Rohm and Haasused an outside

mai ntenance consulting firmto help them crestean
assessment methodology and animplementation
approach(es). Dupont embarked onaglobal

mai ntenance cost benchmarking study witha
consultingfirm. Sothisisaprovenway to get started.

Getting plant ownership goesbeyond the plant
manager’ ssupport; before sarting, theentire
leadership teamwill need to understand the outcomes,
theresourcesrequired and any out-of-pocket costs
associated with the project. Thereneedstobea
workplan, sample documentation, and delinegtion of
responghbilities.

Copyright 2002 by Strategic Asset Management Inc.
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Figure 2 Summarizes the | mplementation Phase.

During thisprocesswe set goalsfor changes
to our leading indicators (such aschanging
schedule compliancefrom 25%to 80%), as
well aschangesinresults(laggingindicators)
such as% overtime, or theavailability of a
unit.

We employ change management techniques
to assurethat people areready to proceed.
Two methodswelikeincludeemploying The
Manufacturing Game™ and beginning
implementation with aredesgn activity, to
develop acompletework management
process. Inthisactivity weuseplant
participantsfrom every function and every
leve, dl working together, resultingin great
ownership.

Thefirst result we seek isefficiency; getting
morework donewith our staff, and taking
over work currently done by contractors. The
method to accomplishthisisbetter work
management processes, asshowninFigure3

Efficiency

ﬂtimizat'm n

=Stock Jusi the Right Spares

sLagging: % PR/POM Howrs

Purpose | -Gat More Work Done «Dio the Eight Mainisnance
“\hith Fewer People

Methods | «Planning & Scheduling «Rediabiliyy Tools
sRedesign Work slnveniony Opimization
Managem't

sLaading: % Siock-Outs

Measures | -Leading: % Planned
Wark

CSFs Laggng: Wwench Time =Systerns & Application
«Dissipline

Efficiency createswork capacity, whichinturn
canbeinvestedin other activities.
Optimization will look at inventory levels,
PPM freguencies, etc. Optimization reduces
(usually) costs, and further increases
effectiveness.

Wead soinvest thework capacity we create
intoreducing defects. Most frequently
reducing defectsin Stage 1issimply to assure
that the PPM’syou have are getting scheduled
and properly executed. Thisfurther reduces
work, and aswe catch up on our backlog of
preventivework, weincreaseavailability of
equipment. We can a'so plan and optimize
stores better becausethere arefewer
emergencies.

=Jualitative & Quantitative
+Lagging & Leading

*Participation & Cemership
*Manufacturing Gama

~Raduce Workload'Inc. Rekability
*Dperabors do Operational Maint
sClasa-hasad Rekability
«Preventive’Predictve Maint

«Laading: % Equipmant Coverad
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Integrated T/A
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Figure 3—Elements of Planned Maintenance, peopleaccountable. Lessableplantswill now come
Sage 1 forwardlooking for smilar resultsbut without afull

understanding of what it takesto changethat was
Typicd resultsof implementationin Stage 1 activities demondtrated by the Pilot.
arecutting overtimein half or more; reducing

contractorsto only speciaty work; andimproving How doesthe Council overcomethisbarrier?
availability of specific equipment centersby asmuch

as10%. Itistruethat getting to theselevelsmay Theanswer hasseverd parts. Firstisdocumenting the
require 6-12 monthsof continuous support, but methods and |essonsemployed to get theresultsthe
without such resultsthe Maintenance Council isseen first time. The path hasbeen developed, andit can be
aslittle more than agroup who meetsand improved each timethe group goesto another siteto
accomplishesvery little. work. The second successfactor isto continueto

work with volunteerswho have demonstrated
Most Plant Managerswould givetheir first-bornchild - successful ability to change. 1n other wordskeep
for theseresults! A plant manager whohasmadethe  stacking the deck to the extent you are able.
madetheeffortsand gained theresultsisan

exceptionaly strong advocate among hispeersto We have observed athird factor that appearsto be
investinsamilar efforts. Theroleof theCommitteeis  vital iningtitutionalizing change; that isthe creation
now to assurethat the successis presented far and of aninterna consulting organization, dedicated to

widewithinthe company, preferably by peoplefrom guiding changeat theplant level. Essentidly thegroup
thesuccessful plant itself. Thissetsthestagefor the becomes semi-professiond, with:

next Phase, Maturity. o marketing strategiesto develop and execute,
methodsto devel op and refine,

Maturity Phase. e reationshipsto createamongthefield
Sometimesthe greatest predictor of faillureissuccess. managers,
A great ded of timeand attention went intotheinitia e recruitingwithinthe company for thoseunique
effort to makethe Pilot Plant have great results. There individua swho canlead change
isatendency to forget thelessonsthat got ushereto o ability to attract apermanent funding method
start withandtorelax. by resdlling their services

e creativeability towork on new problemsand
ThePilot Plant was chosen because of the strong Stuationsthroughout theplant

leadership, and biasfor measuring resultsand holding
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Both DuPont and Rohm & Haasdevelopedaninterna  Conclusions
consulting capacity to meet maintenanceandrdiability  With careful attention to methodsand communication,
opportunitieshead-on. Indoing o, they created a Maintenance Councilscan bevehiclesfor change

new language and awarenesswithinthe Senior withinyour company. Theresultswill easily beworth
Management Community of their company. Asthe theextraeffort, because so often today we observe
understanding of thevalueto be created grew, few resultsfromalot of hard work.

management compensation programswere changed to
reflect progress on maintenance expenseand
“Uptime’.

Rohm & Haas—An Example of the Best We've
Seen

Dick Pettigrew led theformation of Rohm & Haas
Maintenance Council. Whilewith another consulting
firm| participatedintheir initid formativeefforts.

Most of the stepswe have discussed here were steps
Dick led. Hehad aChampion, TomArchibald, whois
amanufacturing executive, and astrong supporter of
theprograms.

Dick learned by doing, experimenting, andtirdessy
promoting their effortsboth insdeand outside of their
company. Heused consultants, engineering
specidists, SMRP and other professional associations
to educate hisinternal team. Astimewent on, Dick
relied lesson outside expertsand more on hisown
cadreof internal experts.

Astheir successesgrew, sodid ther influenceinthe
company. Getting additional funding for more
positionswasn't easy, but by demonstrating and
marketing results, they have becomeanintegra part of
their leadership’stoolkit for change. Morerecently,
theinterna consulting group hasbeen asked to take
on other chalengesof lean manufacturing, inaddition
totheir work on Reliability and Maintenance.
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