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Introduction

Operations within the oil, gas, and petro chemical sectors provide the most
operational, safety, and maintenance challenges available. Also planning,
estimating, and scheduling in these areas must achieve a higher level of accuracy
and reliability. Thus we have used the title Reliable Maintenance Planning,
Estimating and Scheduling (RMPES) along with estimating. However, this book
has universal applications for all type operations because if you can do it within
oil, gas, and petro chemical sectors you can do it most anywhere. This book will
be much different than most others you have used, read, or researched. Of
course, it will cover material and ground that has been plowed and still being
cultivated before by some great author/trainers like Joel Levitt and Don Nyman
in their book; Maintenance Planning, Scheduling and Coordination and also
other great books on planning and scheduling by Tim Kister and Bruce Hawkins,
Doc Palmer, and Michael Brown.

Thanks especially to Ricky Smith and Jerry Wilson who have provided the case
study, Alcoa-Mt. Holly from 1997 to 2012. I have used this as the closing
Chapter 20—A Model for Success: Developing Your Next Steps for Sustainable
and Reliable Maintenance Planning, Estimating, and Scheduling. Thanks to
Phillip Slater and Art Posey for Chapter 17—MRO Material Management: The
Missing Link in Reliability.

And last but not least, thanks to a real maintenance planner, Gary Royer, who
came from a giant corporation and made many things work well as a “one man
band” so to speak within a small undisciplined operation. He never gave up on
improving, and has made excellent progress. His story is Chapter 19—How This
Book Can Apply to the Very Small Work Unit in Oil and Gas or to Any Type of
Maintenance Operation.



This book will be about reliable maintenance planning, estimating, and
scheduling (RMPES) within organizations having very critical and complex
equipment, extreme HSSE challenges, and located in environmentally sensitive
locations in most cases. For today’s oil, gas, and petrochemical operations it will
cover the complete scope of planning, estimating, and scheduling of work in
these critical continuous process operations. It will also include in detail an
added focus a planner/scheduler can have on reliability and continuous reliability
improvement (CRI).

Appendix A-The Scoreboard for Maintenance Excellence Version 2015 is a
major body of work within this book. The Scoreboard for Maintenance
Excellence provides an extensive and prescriptive self-assessment guide to 38
best practice areas with 600 evaluation items. It was updated from the previous
version to include many areas specific to oil, gas and petro chemical operations.
It also goes well beyond the descriptive and often vague terms of ISO 55000
requirements with prescriptive action items. It is available from The
Maintenance Excellence Institute International in easy to use Excel format. Go
to www.pride-in-maintenance.com for details to receive your own Excel copy.

Planners and schedulers (P/S) play a key role within good maintenance and
reliability improvement processes. This book will further define how their roles
can support CRI and how these positions when properly trained can become an
important new dimension to their key position within in large and small
operations.

I will refer to all leaders in this book; Top Leaders, Maintenance Leaders, and
Craft Leaders. I will also refer infrequently to “managers of the status quo,”
which I have seen in many cases at all levels. Leaders at these three levels will
all gain a better understanding of the professionals that perform RMPES. My
underlying goal is that this book will expand the P/S role and the appreciation of
this profession to another level of professional recognition.



During my career back in 1972 I was lucky enough to be on a team that
interviewed, selected, personally trained, and implemented over 70 planners
across the State of North Carolina for the NC Department of Transportation’s
Fleet Equipment Maintenance Management Division. Later I will share with you
the true story of the outstanding career progressions by these mechanics that
reluctantly left their tool boxes behind for a new role as planners/service
managers within in a governmental agency, the NC Department of
Transportation.

Our stated focus is on oil and natural gas operations and large petro chemical
organizations with large complex equipment, continuous processing units, and
integrated systems that present some of the greatest challenges to performing
effective maintenance. Asset integrity management, process safety management,
risk management, HSSE, and change management all add to a need for a fully
integrated process for capital planning, day-to-day maintenance and
shutdown/turnaround activities. This book will primarily cover day-to-day
RMPES and how integration to shutdown, turnaround, and outage (STO) should
occur.

A profit-centered maintenance strategy requires effective and reliable
maintenance planning, estimating, and scheduling (RMPES) and many other
best practices. RMPES is considered by me and many others as one of the most
important maintenance best practices because it is a very important enabler of
profit, gained value customer service, craft labor productivity, and physical asset
productivity. Effective and reliable maintenance planning, estimating, and
scheduling enables:

1. craft labor productivity-Improved OCE (Overall Craft Effectiveness)
2. asset productivity-Improved OEE (Overall Equipment Effectiveness)

3. reliable and safe repair methods



4. reliable planned time for knowing your TMR (Total Maintenance
Requirements)

5. increased operations labor productivity

6. validated direct savings and gained value that contributes directly to the
bottom line.

We will first of all define the benefits of successful RMPES to three key groups:

1. Top leaders: C-positions, especially the chief financial officer, VP-operations,
managing directors, and also engineering and maintenance managers

2. Maintenance leaders: Maintenance managers, supervisors, foremen,
maintenance engineers and reliability engineers
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Figure 1.1 Surface facilities operations. Courtesy of General Electric.

3. Craft leaders: Subject matter experts, crew leaders, and other technician
specialists. I like to think of a craft leader in sports term; “It’s your Go to Guy
when a real problem occurs.”

We will define for each of these three groups the foundation on why RMPES is
important. From the 500 plus plant visits and assessments, I have personally
performed, less that 20% really applied RMPES effectively. Many had planners
physically in the wrong place doing ineffective RMPES for the customer. That
leaves 80% in both large and small operations that need help. From that real-life
sample of shop level personal experience there were some obvious needs.

a. A clear and comprehensive maintenance strategy was not defined by the
maintenance leader up to their top leaders and down to craft leaders

b. Maintenance leaders did not know “where they were in terms of best
practices” and therefore did not have a clear path forward that could achieve
validated and measured benefits from their existing RMPES

c. Top leaders did not truly understand maintenance and certainly had no idea of
their “total maintenance requirements.”

d. Top leaders and maintenance leaders set lower performance goals for total
backlog, when in fact “total maintenance requirements” often exceeded current
craft capacity.

e. Craft leaders and craft technician were still operating in a reactive, fire
fighting mode and did not really have effective planning/scheduling or did not
clearly see the true benefits when planning/scheduling was in place. Figure 1.1
illustrates the scope of surface facility operations within the oil, gas, and petro
chemical sectors.

Our goal is that this book will benefit both large oil and gas operations as well as
smaller discrete manufacturing operations. Ninety percent of this book will



apply to all type operations, because the best practice for RMPES basic
processes apply to every operation. Again, leaders at all three levels will gain a
better understanding of the professionals that perform RMPES. My underlying
goal is that this book will expand the P/S role as it is related to maintenance and
reliability excellence and will increase the appreciation of this profession to an
even higher level of professional recognition in the future.



Profit and Customer-Centered Benefits of Planning
and Scheduling

Abstract

This chapter sounds the alarm for top leaders to understand the importance of
maintenance as key to total operations success. If your current maintenance
strategy, leadership philosophies, and planning and scheduling processes do not
allow you to manage maintenance like a profitable internal business, you could
be in trouble or heading toward serious trouble. Top leaders that still view
maintenance as a “traditional cost center” and then continuously “squeeze blood
from the maintenance turnip” are on the road to major problems with physical
asset management. This chapter summarizes that investments in reliable
maintenance planning, estimating, and scheduling along with other best practices
can have many measurable benefits.

Keywords

Chief maintenance officer, CMO; Contract
maintenance; Cost center; Customer-centered;
Maintenance; Maintenance leader; Maintenance
manager; P-F interval; Physical asset management;
Planner/scheduler; Profit ability; Profit optimization;



Profit-centered; Value-adding investments

Effective and reliable maintenance planning and scheduling that we will discuss
later is an essential element for physical asset management operation. But does
your view of maintenance and physical asset management process see it as a
profitable in-house business within your organization? Would your current
maintenance operation sustain itself as a contract maintenance organization and
make a profit? These might seem to be two strange questions. But, if your
current maintenance strategy, leadership philosophy, and planning and
scheduling processes do not allow you to manage maintenance like a profitable
internal business, you could be in trouble or heading toward serious trouble.

Top leaders that still view maintenance as a “traditional cost center” and then
continuously “squeeze blood from the maintenance turnip” are on the road to
major problems with physical asset management. This attitude has resulted in
catastrophic failures within airlines, refineries, ships at sea, and many other
operations. Maintenance requirements are everywhere and the need for effective
maintenance is continuous because... Maintenance is forever! Maintenance of
our body, soul, mind, spirit, house, car, physical assets, and infrastructures all
around us will be with us forever.

Are top leaders gambling with maintenance? There can be a very high cost
of gambling with maintenance, and most operations lose when they gamble
with their maintenance chips. There is an extremely high cost to bad
maintenance within oil and gas operations, on the plant shop floor, in
combat, and everywhere the maintenance process fails in the proper care of
physical assets. Look at Figure 1.1 below to gain an understanding of the P—
F interval. What chances are you willing to take when you know that a
failure is occurring”?

Point P above is like the saying, “You can’t be a little bit pregnant.” Point P can
be confirmed by numerous possible means, but the P—F Interval is basically the
unknown time between seeing a certain failure start and at what time the failure
actually occurs. If you have not invested wisely in predictive maintenance or
continuous monitoring, you may be at the point where you can manage and lead
forward as a profitable internal business.

You may also be a potential takeover target for contract maintenance. Many
operations have lost heavily by gambling with indiscriminate cuts to a core



requirement: the resources necessary for effective physical asset management
and maintenance. Quantum leaps backward will occur for the top leader that
fails to view maintenance as a core business requirement. I feel strongly that
indiscriminate downsizing and “dumb sizing” of maintenance is finally being
recognized as a failed business practice. Where are your maintenance chips
being stacked? Do not view maintenance as a cost center and not worthy of
effective planning and scheduling. View it with a profit and customer-centered
mentality and with an attitude that promotes initiative, customer service, profit
optimization, and ownership. Invest in reliable maintenance planning,
estimating, and scheduling, and the other best practices we will discuss later to
ensure success.
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Figure 1.1 The P-F interval.

Profit and customer-centered contract maintenance. You might say that
profit and customer-centered maintenance is not possible for an in-house
maintenance operation. But a profit-centered strategy does exist in the
thousands of successful businesses that provide contract maintenance
services everywhere we look, especially within many oil and gas operations.
Maybe we invest our maintenance chips (or even real U.S. dollars) heavily
in profit-centered contract maintenance providers who are truly in the
maintenance for profit as business to truly serve their customers. They will
expand even further if organizations continue to give up on in-house
maintenance operations.

Third-party maintenance will continue to be a common practice in organizations
that have continually gambled with maintenance costs and have lost. For some
of the maintenance operations that I have seen as a result of hundreds of
maintenance benchmarking assessments, the best answer for survival is a
partnership with a contract maintenance provider. It is often a hard choice,
especially when it is tempered with all the relentless pressure from unions. For
some operations, quality service from qualified maintenance service providers is
unfortunately the best choice available. However, we should not give up on in-
house maintenance when contract maintenance could be just as bad if they
operate within our current organization without effective planning and
scheduling.

This is not a scare tactic that advocates third-party maintenance in total for an
organization. It positively and unequivocally does not support the dumb-sizing
of in-house maintenance to provide lean maintenance, which in turn fails to meet
the total maintenance requirement needs. Dumb-sizing of maintenance and
reengineering without true engineering has failed. Third-party maintenance in
specialty areas or areas where current maintenance skills or competencies are
lacking will be needed and be a growing practice. It provides real profit to the
maintenance provider and savings to the customer.

Greater third-party maintenance of all types is occurring around the world,
especially in the Middle East, and will continue to occur in United States’



operations where maintenance is not treated as an internal business opportunity.
It will obviously occur where the maintenance operations have deteriorated to
the point that a third-party service is more effective and less costly than in-house
maintenance staff.

Where is your chief maintenance officer? We now have more “C-positions”
than we know the terms for: CEO (Chief Executive Officer), COO (Chief
Operating Officer), CFO (Chief Financial Officer), CIO (Chief Information
Officer), CPO (Chief Purchasing Officer). An important position that is
missing is the chief maintenance officer (CMO). The evolution of the CMO
position must occur to provide leadership to physical asset management
within large manufacturing operations. I sincerely believe that the real
maintenance leaders will begin to emerge as CMOs in the business world.
This new staff addition of a CMO is desperately needed, and smart
organizations will have someone near the top that is officially designated to
ensure that physical assets are properly cared for. I believe that the CMO
will join the ranks of the CEO, COO, CFO, and CIO in large multisite
manufacturing operations to manage physical assets. This can be a real
technical asset for large oil companies, for example, using the same business
system and associated computerized maintenance management system such
as SAP. These CMOs will manage and most importantly lead maintenance
forward as a “profit center.” A good CMO with “profit ability” will be in
place to lead maintenance forward to profitability. A good CMO will help
the CFO take the “right” fork in road as it relates to physical asset
management and profitability providing consistent application of let’s say
SAP. Regardless of the size of the operation, every manufacturing operation
needs a CMO. For smaller operations, it might be a CMO equivalent, a true
maintenance leader or a maintenance leader supervisor that can really
manage maintenance as a business and as an internal profit center.

Profit ability. Leadership ability is an important personal attribute, but
being in the “maintenance-for-profit business” also requires an important
new type of ability that we call “profit ability.” To lead maintenance
forward, we must learn from the leaders within the third-party
maintenance business. There are many good ones out there, but one that I
personally know about is a company in Oman that manages their pipeline
maintenance like they own the contractor. Of course not literally, but this
was a great example of true “profit ability” on both sides. This attendee who
was responsible for all of Oman’s pipeline maintenance was at my



“Maximizing the Value of Contracted Services” course in Dubai. He could
have taught the course. One of the key things that stood out was that the
contractor was required to employ a planner/scheduler that worked closely
with the pipeline company planner/scheduler. Direct measurement of
contractor work, schedule compliance, plus other key metrics were at the
heart of their profit-centered relationship.

Having a good CMO adds the missing link to achieving total operations success
and profit = optimization. Maintenance has rapidly evolved into an internal
business opportunity and can almost now stated financially correct as a true
“profit center.” The change from a “run-to-failure” strategy into a proactive,
planned process for asset management requires a CMO with demonstrated
technical and personal leadership. Plan on becoming the CMO in your operation
regardless of your organization’s size or current level in your organization.
Ensure that an effective planning and scheduling process is in place.

No matter how bad something is, it can always be used as an illustrative bad
example. We all learn lessons either the hard way or the easy way.
Therefore, bad examples are not wasted. I think we can learn important
good lessons about maintenance the easy way by having an effective CMO. I
think that a new breed of corporate officer will evolve. An effective CMO
will be a firm requirement for organizational success. CMOs will take their
place near the top with the CEO, COO, CFO, CIO, and the corporate
quality gurus. I think we will start to listen closely to the maintenance
messenger, our CMOs. We will not and should not shoot the maintenance
messenger. Many have been seriously wounded when they have tried to
state the “true state of maintenance” within an organization.
Manufacturing plant managers, CFOs, COOs, and VPs of manufacturing
operations who do not understand the true value of maintenance will
continue to be the bad examples. The CMOs of successful organizations will
have an important and unprecedented role in the success of their total
operation.

The successful manufacturing company, whether discrete or continuous
processing, will have true maintenance leaders, not managers of the status quo.
The true maintenance leaders and CMOs of these successful companies will
know the contribution to profit that their maintenance operations provide. They
will view maintenance improvements and practices such as planning estimating
and scheduling as value-adding investments that provide a measurable return on



investment. The return on investment for RMPES plus supporting practices such
as effective preventive and predictive maintenance with good parts inventory
and procurement can be unbelievable. CMOs will measure the results of the
maintenance process whether it is internal or outsourced maintenance. They will
validate the investments they have made just as they try to validate other return
on investments. The CMO will be the maintenance messenger!

The true CMO will also be the maintenance leader that understands how to
operate the total maintenance process as an internal business within a business.
They will be able to turn in-house maintenance into a profit center comparable to
contract service providers. All true corporate top leaders must strive to
understand current and future trends, take action, and proactively plan for the
maintenance strategy within their total operation.

There must be a maintenance champion to manage all of a company’s physical
assets. The real maintenance leader readily accepts the role as champion for
maintenance excellence. Likewise, integrity of purpose and the integrity of the
maintenance champions must set an example for others in the organization to
follow. Ralph Waldo Emerson said it very well when he remarked, “What you
are thunder so loudly, I cannot hear a word you say to the contrary.” Leadership
by example and “walking your talk” is essential for the maintenance champion
and all company leaders.

The maintenance champion as CMO understands and can communicate the true
cost of deferred maintenance as well as the cost of inadequate
preventive/predictive maintenance. The CMO is prepared to provide proactive
leadership and support to the company’s compliance to regulatory issues. The
real CMO must be prepared to take bad news about the true “state of
maintenance” to company leaders with courage, confidence, and most
importantly with credibility. The maintenance messenger does not always bring
good news to top leaders and must possess the skills and traits to be candid,
honest, and credible, backed up with facts.

The effective CMO utilizes a true teaming process to bring maintenance,
operations, and operators together to detect, solve, and prevent maintenance
problems. This book also will show how a planner/scheduler can be another key
resource for improving reliability. The effective CMO will take the lead for
implementing best practices such as an effective CMMS. They will work closely
with information services staff and CMMS vendors over the long term to make it



work to enhance the business of maintenance.

The CMO and pride in ownership. The true CMO also encourages pride in
ownership with equipment operators and maintenance as they do their part
to fix and prevent maintenance problems through a cooperative team effort
of operation-based maintenance. The CMO has the integrity and inspires
individual integrity to the point that all employees do their jobs as if they
too owned the company. Individual integrity includes pride in one’s work no
matter what the task. An effective CMO can help your operation go beyond
the bottom line to ensure long-term total operations success of the company
and the maintenance process.

Take action on this question. As a maintenance leader, you must act on this
key question: “If I owned my maintenance operation, what would I do
differently to make a profit?” Another question could be, “How high is your
return on maintenance management?” If you begin to think like the chief
maintenance officer, you will get others to think this way too.
Planner/schedulers are maintenance leaders too...so you should also think
this way because you will make so much it actually happens! You will get
more people thinking “profit and customer centered.” As each crafts person
feels they own part of the business, you will experience a groundswell of
profit ability. One key part of this answer will be to get maximum value
received from your information technology tools, your CMMS, which for
95% of every Scoreboard benchmark assessment I have done over the past
40 years needed some type of improvement to gain maximum value.

Effective in-house maintenance plus high quality maintenance contractors.
Profit and customer-centered in-house maintenance in combination with the
wise use of high quality contract maintenance services will be the key to the
final evolution that occurs. There will be a revolution within organizations
that do not fully recognize maintenance as a core business requirement and
establish core competencies for it. The bill will come due for those
operations that have subscribed to the “pay-me-later syndrome” for
deferred maintenance. There will also be a revolution within those
operations that have gambled with maintenance and have lost, with no time
left before profit and customer-centered contract maintenance provides the
best financial option for a real solution. Whereby maintenance was once
considered to be a necessary evil, it is now being viewed as a key contributor
to profit in a manufacturing or service-providing operation. My goal is for



this book to build your case clearly within your organization for reliable
planning, estimating, and scheduling.

Where is the profit in maintenance, really? You might ask yourself after
reading this far, “Where is the profit in maintenance really for an in-house
operation trying to keep its head above water?” Later we will cover areas
where planning and scheduling provides other profit and productivity
improvement opportunities. For example, what if the net profit ratio of an
operation is 4%? What does a 4% net profit ratio mean in terms of the
amount of equivalent sales needed to generate profits? A net profit ratio of
4% requires $25 of equivalent sales for each $1 of net profit generated.

Therefore, when we view maintenance in these terms, we can readily see that a
small savings in maintenance can mean a great deal to the bottom line and
equivalent pure sales revenue as shown in Figure 1.2. Maintenance as a profit
center is illustrated below showing that only a $40,000 savings is required to
translate into the equivalent of $1,000,000 in sales revenue. As we will discuss
in later chapters, there are many more areas such as the value of increased asset
uptime, increased net capacity, and just-in-time throughput, increased product
quality, and increased customer service that all contribute to the bottom line and
subsequently to profit.
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Figure 1.2 Maintenance as a profit center.

Investments in reliable maintenance, estimating and scheduling and other best
practices can achieve results comparable to the following:

» 15-25% increase in critical capacity constraining equipment uptime
* 20-30% increase in maintenance productivity of the craft workforce
» 25-30% increase in planned maintenance work

* 10-25% reduction in emergency repairs

* 20—-30% reduction in excess and obsolete inventory

* 10-20% reduction in maintenance repair costs

Other improvements can include:

 Improved product quality

* Improved utilization of equipment operators

* Improved equipment productivity (OEE (Overall Equipment Effectiveness))
and production throughput capacity

* Improved equipment life lower life cycle cost
 Improved productivity of the total operation and pure profit

The results listed above can be achieved by maintenance organizations who have
committed to continuous maintenance improvement or other terms such as
maintenance benchmarking and best practices implementation. Your
organization must realize that there are no easy answers and no “quick fixes.”
Organizations that have invested in maintenance over the long term have
realized a tangible return on that investment.

Consider what would happen if your numbers were used in the following very



basic examples:
» Maintenance craft productivity increase of 20%

20% net improvement in craft productivity (craft utilization, craft
performance, and craft service quality) would be 20 x 40 craftsmen X
$35,000/year = $280,000/year.

* Increased equipment uptime of 25%

25% downtime reduced from 8% to 6% —value of increased uptime would
0.25 x baseline $800,000 value of downtime = $200,000/year.

* Inventory reduction in maintenance storeroom of 25%

25% reduction from $1,000,000 to $800,000 would be $200,000 x 0.30
inventory carrying costs = $60,000/year.

* Improved pricing from suppliers of 1%

1% direct price savings (not high cost of low bid buying) would be 0.01 x
$1,000,000 purchase volume/year = $10,000/year.

* Reduction in net maintenance repair costs of 10%

10% would be 0.10 x $750,000 annual repair cost = $75,000/year if all
required maintenance requirements were being met.

* Improved product quality of 1%

1% reduction through equipment-related scrap, rework returns, waste, and
better yields would be 0.01 x $2,000,000 value of production standard cost =
$20,000/year.

* Improved equipment life of one-half year

1/2 year longer productive asset life would be 0.5 year x $10 million capital
investment x (.10 expected capital ROI = $500,000 minus additional
$200,000 additional maintenance cost = $300,000/year.

These examples all contribute to the bottom line either directly or indirectly.



They illustrate briefly that tangible ROI can be significant, depending on the size
of the maintenance operation and the type of organization being supported.
Maintenance leaders must be able to gain support for continuous maintenance
improvement by developing valid economic justifications. Take the time to
evaluate the potential savings and benefits that are possible within your own
organization. Gain valuable support and develop a partnership for profit with
operations. Include all other key departments that will receive benefits from
improved maintenance. The application of today’s best maintenance practices
will provide the opportunity for maintenance to contribute directly to the bottom
line. However, the pursuit of maintenance excellence requires leadership.

Core requirement versus core competencies for maintenance. The core
requirement for good maintenance never goes away because “maintenance
is forever”! There will always be a need to maintain. Maintenance of our
physical bodies, minds, souls, cars, computers, and all physical assets
providing products or services will always be required. Maintenance,
gravity, extinction, and change are truly forever. Yet some organizations
today have neglected maintaining their core competencies in maintenance to
the point that they have lost complete control. The core requirement for
good maintenance will always remain (forever) but the core competency to
do good maintenance can be missing. In some cases, we know that the best
and often only solution is value-added outsourcing. Maintenance is a core
requirement for profitable survival and total operations success. If the
internal core competency for maintenance is not present, it must be
regained with internal leadership of top leaders and maintenance leaders.
Neglect of the past can either be overcome internally or externally. The core
requirement for maintenance can be reduced, but it can never go away.



Symptoms of Ineffective Planning

Top leaders must know the true state of maintenance in their organization and
understand the symptoms of ineffective planning, which one of today’s most
important best practices. Lack of effective planning will include the following:

1. Delays encountered by our most valuable resources, the craft workforce
a. Gaining information about the job

b. Obtaining permits

c. Identifying and obtaining parts and materials

d. Identifying blueprints, tools, and skills needed

e. Getting all of above to the job site

f. Waiting for required parts not in stock

2. Crafts waiting at job site for supervisor or operations to clarify work to be
done

3. Delays or drop in productivity when operations request work without
sufficient planning

4. Equipment is not ready, even if on a schedule
5. Number of crafts does not match scope of work

6. Coordination of support crafts; not the right skill, come too late or early and
stand around watching

7. Crafts have no prior knowledge of job tasks or parts

8. Crafts leave job site for parts, go to storeroom, or wait for delivery



9. If parts to be ordered, job is left disassembled and crafts go to next job
10. Many jobs in process awaiting parts

11. Crafts cannot develop work rhythms due to start/stops and going from crisis
to crisis

12. Supervisors become dispatcher for emergencies



Benefits of Effective Planning

With effective planning and scheduling, top leaders can begin to see the benefits,
which include:

1. Provides central source of equipment condition, workload, and resources
available to perform it

2. Improves employee safety and regulatory compliance

3. Helps achieve optimal level of maintenance in support of long- and short-term
operational needs

4. Challenges work request of questionable value
5. Provides forecast of labor and material needs

6. Permits recognition of labor shortages and allows for leveling of peak
workloads

7. Establishes expectations for what is to be accomplished each week, and
variations from the schedule are visible

8. Improves productivity by anticipating needs and avoiding delays

9. Increases productivity of both operations and maintenance

10. Provides factual data: performance measurements, cost variations

11. Provides info to identify problems that need focused attention

12. Reduces the total cost of maintenance while improving customer service
13. Increases useful life of physical assets

14. Improves preparation, management, and control of minor and major projects



a. Outages
b. Turnarounds
c. Renovations

Later we will discuss The Scoreboard for Maintenance Excellence, which can
define the overall state of maintenance and give top leaders a road map for their
overall maintenance strategy with reliable planning, estimating, and scheduling
as one major cornerstone to success.

What happens when you get scared half to death.



Defining Results to Top Leaders and Operations
Leaders

Abstract

This chapter strives to ensure that maintenance leaders provide top leaders
accurate results so they will realize the potential increases in profits from the
best practice of reliable maintenance planning, estimating, and scheduling. We
can be very efficient at firefighting and performing reactive maintenance repair
but not be truly productive. To break this cycle we must develop a new,
disciplined approach to identifying, prioritizing, and completing properly
planned maintenance work. The total operation must understand that an effective
maintenance planning and scheduling program will produce greater productivity
of the craft workforce by increasing uptime, minimizing costs, and increasing
overall production throughput and capacity.

Keywords
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operations success

“Show me the money!” The true goals in business are results in the form of
profits, along with total operation success and sustainability in the marketplace.
In turn, top leaders and operations leaders must see clearly defined results. A
reliable maintenance planning, estimating, and scheduling process allows the
maintenance business to perform as a profit center. First, consider the Harvard
Business Review’s (HBR) definition of asset management, which is all about
managing money. So, what about their discussions of physical asset
management? There are basically no articles on physical asset management,
even though physical assets provide the means to make money and profits to
share dividends with stakeholders. To me, that is a definite case for improving
physical asset management. However, when one searches for “physical asset
management” within HBR articles, contributed by hundreds of management
gurus, the results contain only articles on asset management as related to money
management. That is incredibly unbelievable to me.

However, things are changing. Remember that change and gravity are constant.
New circumstances now require maximum uptime, throughput, and quality. With
many low-cost producers competing around the world, the previously dominant
and status quo organizations are fighting for survival. During these challenging
and economically difficult times, all operations are looking for improvement
opportunities.

Top leaders must recognize that an important area for improvement is the
maintaining of facilities and other physical assets. In the past, the maintenance
department may have been viewed as a “necessary evil”—costly “wrench
turners,” often viewed unjustly as those who sat in the shop and waited for
equipment to fail. That outlook is now history for smart companies that are
finding ways to detect and prevent catastrophic failures before they occur.
Predictive maintenance technologies such as vibration analysis, infrared
imaging, acoustic testing, and preventive maintenance help companies to
maximize profits by minimizing downtime. For example, the information from
the P—F interval, as illustrated in Chapter 1, can be analyzed when deciding
whether to shut down a piece of equipment for planned maintenance. Planned
maintenance is up to three times more productive than purely reactive,
“firefighting” maintenance strategies.

We must show top leaders accurate results so that they will realize the potential



increases in profits resulting from the best practice of reliable maintenance
planning, estimating, and scheduling. This is especially necessary in large and
small oil and gas surface maintenance facilities. In addition to identifying
potential failures, we must also focus our resources on correcting potential
problems before a catastrophic failure occurs. With decreasing work forces and
increasing responsibilities, this can easily become a second priority. However, as
less work is completed, more failures occur and our time is spent repairing
failures, not on preventing failures from happening.

It is very important to understand the differences between productivity and
efficiency. We can be very efficient at firefighting and performing reactive
maintenance repair, but are we truly being productive? In other words, like the
government at times, we can be very efficient at doing the wrong things. Later,
in Chapter 6, we will discuss productivity in greater detail, reviewing plant labor
productivity (standard labor variances), physical asset productivity, and craft
labor productivity, which The Maintenance Excellence Institute International
(TMEII) has coined as overall craft effectiveness (OCE) .The way to break this
cycle is to approach maintenance planning, estimating, and scheduling as a part
of a new external profit center. To do this, we must develop a new, disciplined
approach to identifying, prioritizing, and completing properly planned
maintenance work. The total operation must understand that an effective
maintenance planning and scheduling program will result in greater productivity
of the craft workforce by increasing uptime, minimizing costs, and increasing
overall production throughput and capacity. Survival is a keyword, and this best
equates to the highest possible profit margins for all for-profit operations.

Here again, the increased productivity of people and physical assets is a direct
result of planning and scheduling. It is basically a disciplined approach for
utilizing existing maintenance resources to increase craft productivity and asset
productivity by increasing uptime and minimizing the overall production costs.
This is accomplished in many ways, such as the following:

* Prioritization of work
* Developing the physical steps to complete the job
* Procuring the necessary tools and materials

* Scheduling the work to be done



» Completing the work with reasonable performance levels
* Identifying any additional work to be completed on the equipment
» Filing written documentation for equipment history

From my past experience as a plant manager of two large manufacturing plants, I
see the primary and true goal as being “total operations success.” Maintenance
must be very customer centered, with operations and production being the
internal customers. When we view maintenance as an internal business, the
strategy and philosophy become more apparent to all. For top leaders,
maintenance leaders, and craft leaders, what are the underlying results from
maintenance and reliability excellence? Your obvious answer might be to
improve the long-term viability of your facility due to the reduced costs
associated with maintenance and equipment downtime. That translates into total
operations success. But for some craftspeople and technicians in the trenches,
that can often mean very little. Later chapters address how change can be viewed
in a more positive light. Nonetheless, how many times have you been called out
in the middle of the night to deal with an equipment failure? Or had a vacation
cancelled due to issues with critical equipment? Or had a technician cover work
when he or she had an important event to attend? Better planning and scheduling
practices will reduce the frequency of these catastrophic failures. Later in this
book, I will explore the philosophy of pride in maintenance for maintenance
technicians and pride in ownership for operators.

One can very easily sit back and play the victim by claiming there are too few
staff members to keep the area running or complete the total backlog of work.
You can manage the status quo for just so long, then you must decide to lead. If
you do not lead and have a disciplined system in place, then you do not know
how many people it truly takes to maintain your equipment. Planners are there to
help you determine one very important number: the total maintenance
requirements or your total backlog of work, which includes completing 100% of
your preventative maintenance (PM) tasks, deferred maintenance, and maybe
minor projects. With reliable information from the planner, the maintenance
leader can then take facts to the top leaders. Reliable estimating methods add
greatly to the accuracy of your backlog photos. All of this may or may not lead
to more staffing, but facts on total maintenance requirements can support the
various best practices necessary to improve the productivity of existing
resources; people assets, and physical assets.



During my 40+ years in manufacturing and maintenance, I have seen in detail
more than 400 different types of plants. Many were in the oil-gas-petrochemical
sector or were discrete manufacturing facilities, including pharmaceuticals,
universities, hospitals, and fleet operations. One was Boeing Commercial
Airplanes, which at that time was improving its maintenance processes
significantly during the 1990°s. Their approach then was to have what they
called “the plan of the day.” It was a relatively simple system that worked. They
were also moving rapidly into predictive maintenance and condition monitoring
—an important first step in establishing an effective planning and scheduling
program.

First, we must identify the current planning and scheduling practices. From my
experience in performing on-site scoreboards for maintenance excellence audits,
I have seen very few sites with true world-class planning, estimating, and
scheduling. Improving your process requires getting out in the operating areas
and speaking with supervisors, planners, and maintenance and hourly
employees. Process mapping of work initiation through work completion and
work order closeout are excellent tools to visually see the entire current process.
From this graphical representation, you can quickly see areas for improvement,
especially by applying key principles from this book.

It is very likely that you will run into a lot of frustrations around what is
currently in place. In this case, a third-party audit can be extremely beneficial
and cost-effective. Just like a third-party maintenance consultant, you will get an
opportunity to hear a multitude of excuses for why it cannot work. You must
keep digging for information to help build a successful system. Here is a very
important recommendation for newly hired maintenance leader: have a third-
party conduct a due-diligence audit to determine the current state of maintenance
that you will be inheriting. This can be related to the new ISO 5001 or it can be
an audit based upon the 2015 version of The Scoreboard for Maintenance
Excellence, included as Appendix A in this book. PAS 55: 2008, which recently
led to the ISO 55000 standards, is a very descriptive narrative that is often
unclear. The Scoreboard for Maintenance Excellence has X best practices areas
rating of the y evaluation criteria and is very prescriptive as to what is required
for world-class maintenance. For planning, estimating, and scheduling, here are
some things are some things to look for:

* Is your backlog of maintenance work extremely large?



* Are reliable estimates and estimating techniques being used?
* Do you seem to accomplish very little with the people you have?
* Do you have repetitive failures on critical equipment?

* Are all jobs estimated and scheduled based upon the Noah’s Ark method (e.g.,
2 x 2 with two employees, 2 h; 2 x 4 with two employees, 4 h)?

* Are parts on the job before it is started?
* Do employees understand what is expected of them?

These are just some of the symptoms of a planning and scheduling system that is
not functioning well. For example, I have seen planners who went to the
storeroom and retrieved parts for jobs, while others labored over data entry and
struggled with scope of work, poor storeroom support, and gaining cooperation
with production to schedule PMs and other work.

When we look at planning, estimating, and scheduling closely, we see that it is
not rocket science. Other best practices complement planning and scheduling,
such as effective PM and predictive maintenance (PDM), plus a responsive and
customer-driven maintenance storeroom. For planning and scheduling, the goal
is to get the most critical jobs completed in the most productive way. If you have
attempted a planning and scheduling project and it failed or did not achieve its
full potential, then learn from those mistakes and drive down a different path
next time.

Problems with well-defined roles, responsibilities, and written guidelines often
have been encountered in past attempts to fully implement planning, estimating,
and scheduling. Someone once said, “As soon as the man with the briefcase left,
we quickly reverted to the comfort of how it was done in the past.” You must
make sure the newest variation of a planning and scheduling program becomes a
way of natural operation, where you get serious about creating clear roles and
responsibilities for everyone in the organization. This includes everyone from
the mechanics to craft leaders, maintenance leaders, and most importantly, top
leaders.

To lead maintenance forward as a business, a key challenge is to make sure that
the new roles and responsibilities of your planners/schedulers (Chapter 7)



become a part of the way you do business. You must take a realistic approach to
what can be sustained and implemented for long-term benefits. I love the term of
being “rigidly flexible,” which personally I am. Your system also has to be
flexible enough to accommodate the skill set and resources of each area. Your
planners will have a key role with very well-defined responsibilities. As stated in
the introduction, planners can be a viable resource to support maintenance and
reliability improvement, but they cannot neglect their primary roles and
responsibilities; rather, they must integrate the areas related to reliability
improvement into their daily routines. Much of the work they should be doing
relates to reliability.

It has been said that, in general, planning consumes approximately 10% of
project time versus implementation, which consumes 90% of the time. Creating
a planning and scheduling process on paper is easy using this book and many
other books like it. All are excellent guidelines for planning based upon your
unique site requirements and your computerized maintenance management
system. However, how many times does a program of the month fail when it
runs into the “not this again” mentality of the workforce? We have “cried wolf”
so many times when implementing new types of systems or programs that the
majority of the workforce has quit listening. Before you roll the system out,
make sure you have documented lessons learned (as to why you failed in the
past, if that is the case) and what you will do differently to succeed now. Again, I
recommend that you conduct a thorough assessment of the total physical asset
management process. Do not form a committee but rather use a leadership-
driven, self-managed team that is chartered for a specific reason, such as how
planning and scheduling should be conducted at your site. This is a cross-
functional team from across the entire operation, including technicians and craft
leaders. Also, this team should have a clear charter sponsored by top leaders. A
sample charter for a leadership-driven, self-managed team is included in
Appendix D. You can began with just some informal polling, shop floor
observations, and even develop a process map of the vision of your future
system. Selected sections of an actual process map for the British Petroleum
(BP) refinery in Texas City, Texas are included in Appendix E. Find out what the
perception is of the current or previous planning and scheduling systems. Make
notes of previous weaknesses and address them specifically in your
implementation plan. Also, please do not think your operation is the only one
having problems with this best practice. Approximately 75% of the plant sites
that I have audited with the Scoreboard for Maintenance Excellence have had
serious challenges with planning and scheduling.



I have seen and facilitated a number of cross-functional teams made up of
middle managers, front-line supervisors, and even some hourly employees and
current planners, plus key support staff, for CMMS. Remember that an existing
planner should be classified as a super-user of your system. The employees
selected should be some of the most influential and respected members of their
respective work areas. The team should be sponsored by a top leader to develop
the system and a define timeline for rollout. The rollout should include defined
team member roles and responsibilities (especially the planner/scheduler), as
defined in Chapter 7.

You must decide on appropriate metrics, meeting frequencies and agendas, and
sustainability plans. Off-site time of a week or so can useful for team training
and solution discussions with a third-party facilitator to help train and work
through the entire system. This can be a very good investment, especially if there
are other best practices that must be implemented to complement the planning
and scheduling process. In this case, a detailed process map of the current
system should be developed as a team deliverable, providing a graphic
representation of the document flow and actions required by all involved. A
process map of the recommended solution also serves as an important project
deliverable.

There may be some very heated discussion on what will or will not work, but in
the end the goal is to develop a plan that can be implemented and sustained over
time as a normal business practice. It is recommended that this same team be
part of the implementation solution, as either resource persons or active
participants in the operation of the planning and scheduling system. Normally, a
consensus can be achieved on the system without creating unsolvable issues
within operations or within the maintenance department. Also, a strong team
leader should be named by the team sponsor or nominated by the actual team
members. During the team’s activities, every effort should be taken to define and
quantify benefits from planning and scheduling, as well as other best practices
that may be needed to complement planning and scheduling. These values may
be in direct savings, cost avoidances, or gained value as shown as increases in
craft labor productivity (i.e., OCE). A dollar range of benefits can be used. For
example, one client manufacturing a wide range of cosmetics had an annual
potential savings/gained value of $3,000,000. If our estimate of benefits was
only 50% accurate, then savings and gained value would be $1,500,000, which is
not a bad return on investment for a short amount of consulting and training
time. Also, the team can look back and say, “Wow, we did it ourselves!”



The logical next step is to present the team’s findings and plans to the team
sponsor for final approval. This is a very crucial step because without support of
top leaders and operational/production leaders, the system will never be
sustainable. Sustainability is one important evaluation category that was
included our 2015 Scoreboard for Maintenance Excellence. It is also highly
recommended that the proposal be signed off by key top leaders, including the
vice president (VP) of operations. When the management team signs the cover
page to indicate their approval, support, and commitment, this covers new
ground by doing something may never have been done before for maintenance.
This signoff can help set the expectations that the system will be implemented
across the total operation this time by committed top leaders. Remember, there is
a big difference between involvement and commitment: It is like an egg and
bacon breakfast—the chicken was involved, but the pig was committed.

Now the real work of implementation begins, which I stated earlier was 90% of
the work. At this point, we have an agreed-upon document for how the operation
will plan and schedule maintenance. Dedicated resources may be needed to
successfully roll out the system. This should be defined in the report to top
leaders. The developmental team becomes responsible for the individual area
rollouts. This was one of the key reasons that we selected some of the most
influential and well-respected members from each operational area. Because
they helped to develop the system, they have built-in ownership, so they then
become the drivers at the lowest level in their periods. Communication to the
shop floor is a very important element for success, up and down and all across
the organization.

In some cases, area team members can hold short meetings with their areas to
review the system, including a line-by-line review of the system, allowing for a
question-and-answer session. It is recommended that assigned planners and the
third-party facilitator also attend these meetings. Questions can be brought back
to the team as a whole to get a consensus decision, but most should have been
having addressed in the document as it stands. In the end, a complete and
comprehensive description of the system is a very effective way to communicate
details as well as to maintain the integrity of the system into operations.

Sustainability is important to our nation’s infrastructure as well as an ongoing
business. So our new scoreboard includes a new evaluation category Number 34
for Sustainability. Once the system is rolled out, the main focus must be on
sustainability. The first 6 months is the crucial timeframe for establishing a



foothold in the organizational culture. Each work area must feel a constant
presence to ensure that using the new or improved planning and scheduling
system becomes second nature. Customers must also see value-added results.
The implementation team members should be encouraged to attend area
meetings at least weekly. As planning progresses into scheduling, with weekly
and daily schedules, the team can also attend some of these meetings, along with
the planner and employees who are having work schedules for their respective
areas. The team should also conduct monthly meetings to allow team members
to discuss issues and advancement of the process. By openly and regularly
sharing, you will be able to make decisions on the progress and status of the
system. In turn, you can keep top leaders well informed of the shop-level results.
This also helps the team members to stay aware of how the system is
progressing, and maybe even inspiring some competition between areas to try to
be the best.

To ensure sustainability, you may use The Scoreboard for Maintenance
Excellence™ as a system audits tool. This tool can very easily be completed as a
team-based self-assessment performed at, for example, 6-month intervals to
show progress. This is another way to document results to top leaders as well at
the grassroots level and to your most important maintenance asset—your
craftspeople. Basically, our scoreboard is a checklist of 38 benchmark/best
practice areas. Each best practice has number of evaluation criteria that are rated
on a scale of 5-10, with 5 = poor, 6 = below average, 7 = average, 8 = good, 9 =
very good, and 10 = so-called world class. The scoreboard is very easy to use,
with each criterion defined in clear prescriptive terms.

Ratings are not absolute values, but the scoreboard results can be a total overall
score of 38 best practices or just scores for the two work management and
control categories and the two planning and scheduling categories. The score for
each best practice category is a category progress score, and it provides valuable
benefits information to all involved. There can also be specific checklists for
areas, such as conducting scheduling meetings with operations, completeness of
work scope of major job packages, or a checklist to help identify well-planned
jobs in the backlog. This becomes a real tool when you see an area start to
backslide a little. One good practice is for the planner to get periodic feedback
from supervisors and craft workforce surveys related to his or her work.

I was personally amazed one time when a VP of operations attended a kickoff
meeting for a Scoreboard audit for the world’s largest contract packaging



operation. It made the group snap to attention when the VP came into the audit
kickoff meeting just to see how things were going. A few well-placed questions
about some part of the system that is lacking always goes a long way to show the
team that the expectations are real and will be followed up on. When I returned 8
months later to train their prospective planners for just 3 days, he was plant
manager/president of this single plant operation. I heard him tell all of the
second-shift employees about their new crafts skill training program and the
great opportunities ahead to move from packaging into maintenance.

Later, I will discuss how to measure the effectiveness of your planning and
scheduling process, as well as your crafts skills training program. It will also be
an important part of the overall measurement tool—the reliable maintenance
excellence index (RMEI), which is detailed in Chapter 25. Here, we develop
metrics to measure the impact of the planning and scheduling system, plus a
range of 10—15 other key metrics, including financial, physical assets,
maintenance storeroom, quality, and craft productivity items. During our own
scoreboard audits, the RMEI is developed and reviewed with the client. In
general, the current client selects from metrics that we propose and determines
what levels of achievement that they are driving toward for each metric. Using a
one-page Microsoft Excel document, the client reports and monitors on a
monthly basis. The implementation team’s planner representative, as a super-
user of the CMMS, would normally maintain the RMEI. Based on the agreed-
upon metrics to measure planning and scheduling system utilization, the RMEI
also integrates metrics from operations and financial areas. This goes a long way
in helping everyone to understand the total scope of planning and scheduling, as
well as the scope of other improvement activities that may be ongoing. Just like
the broad-based scoreboard audits, the RMEI goes down to both shop and plant
levels. It is a way to keep everyone actively monitoring the overall goals within
the RMEIL.

Here I note that there has been much discussion about the balanced scorecard. I
have both books by the originators of the concept, and neither book mentions the
words “maintenance” or “physical asset management” anywhere. Also, as I
discussed before, HBR does not include articles related to physical asset
management. If physical asset management is not part of a “balanced scorecard,”
there a great imbalance for sure.

There is a good saying within the industrial engineering community (as well as
others) that states: “What gets measured gets done” Once your system has been



rolled out and people understand that it is not going away, you will see amazing
things start to happen. People adapt to a system that helps them find ways to
make it easier to use in their areas. You will see a crossover stage by operations,
with their roles and responsibilities being accepted, and team members will
enhance the system to make their jobs easier.

For example, planners and schedulers provide a vital service to support a plant
shutdown, turnaround, or outage, especially in oil and gas operations that have
both planners and schedulers. As planners scope out work for shutdowns for the
equipment, they could very easily tag each job during the scoping process. It
could also identify the mechanic assigned, the trade crews involved, and even
contractor support personnel. This tag also may include where the parts are
located, such as in a job box, a controlled laydown area, staged in the storeroom,
or (best of all) delivered to the jobsite. This can help reduce the “morning rush”
of a shutdown when supervisors are running to get mechanics on their respective
jobs and to answer any questions when contractors’ are clocking into the refinery
(or any site for that matter). With the use of radiofrequency identification (RFID)
tags that contain chips for significant data, the sky is almost the limit as to what
you can do with RFID tags on a wireless basis. Your hourly mechanics should
give very positive feedback on the system, and they may even leave more notes
than usual on what they found and the necessary follow-up work. Nonetheless,
all work completed during a shutdown turnaround or outage should be
documented on a formal work order and captured in the equipment history file.
Examples like this can often be seen across the total operation once each area
takes ownership of the system and it becomes part of the everyday culture and
way of supporting the business of maintenance.

Once you start to see people taking the system to the next level, you will have
succeeded with your initial implementation. Now, it is time to take another look
in the mirror for continuous improvement, find your weaknesses, and focus on
ways to continue to improve them. Those who do not continue to improve will
be left behind. Also, do not forget to celebrate the successes that you have
achieved along the way. These will be readily denoted on your RMEI on a
monthly basis, where direct savings and gained value can be calculated on
improvements from your baseline timepoint.



Conclusion

Planning and scheduling can be exciting when applied properly. The concepts of
an effective planning and scheduling system have been around for years. Your
charter today may be to successfully develop and implement a new system or to
revive a system that has to achieve its maximum value. You may very well
become a part of the way your site does business for years to come. If you are
currently a planner/scheduler, do not just sit back and watch what happens—be
motivated to make good things happen.

In a world where only the strong survive, it is imperative to focus on the costs
that are within your control. We all must change the perception that maintenance
is a business and that planning and scheduling are essential to success. This book
includes a number of chapters that appear to be outside the scope of reliable
maintenance planning and scheduling, but there is a purpose for including them;
they will cover some areas that other books have neglected to cover. As stated in
the introduction, by the inclusion of “reliable” in the book’s title, I wanted to
emphasize my belief that a planner/scheduler is a next step for a greater
leadership role within a maintenance department. Therefore, these additional
topics support professional development of a planner or scheduler (or a
combined planner/scheduler position).

Five key things to for you to consider and remember are as follows:

1. Always know your total maintenance requirements in terms of job types, job
status, man hours required, and specifically the high cost of deferred
maintenance throughout the organization.

2. Use a reliable method of estimating that is based on improving repair methods
and providing estimated job times for scheduling by using a system such as the
ACE Team Process developed by TMEII (discussed in detail in Chapter 17).

3. Remember, “What gets measured get done.”

4. P.T. Barnum of circus fame said, “Without publicity, a terrible thing happens



—mnothing.” Therefore, publicize and communicate your success across and up
and down your organization.

5. It has been said that, “Nothing happens until someone sells something.” This
is a true statement for those managing the status quo, never selling the top
leaders on the benefits of planning and scheduling.



Leadership

Creating Maintenance Leaders, Not Just Maintenance
Managers

Abstract

This chapter is to help the planner/scheduler understand leadership and to realize
that each planner/scheduler is a leader within their respective maintenance
operations. It also looks at the key differences between managers and leaders and
provides a number of important topics on leadership. Maintenance planners must
be leaders or develop into true leaders for their future success. We need still
managers, but more maintenance leaders are needed within the physical asset
management arena. Leadership is rarely an innate quality. It is a combination of
hard work, conviction, and instinctive strategy, which need to be developed and
nurtured.
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Maintenance planners must be leaders or develop into true leadership for their
future success. We still need managers, but more maintenance leaders are needed
within the physical asset management arena. Figure 3.1 summarizes some of the
basic differences between maintenance managers and maintenance leaders.

Leadership is rarely an innate quality. Rather, it is a combination of hard work,
conviction, and instinctive strategy, which needs to be developed and nurtured.
When you see someone who is naturally charismatic and inspiring, you are
likely disregarding an immense amount of work that has occurred behind the
scenes. This is precisely the reason why we are witnessing an increasing demand
for cultivating this talent at the earliest possible age. Whether in sports, business,
or entrepreneurship, today’s youth are striving to sow the seeds of leadership in
hopes of future success.

In my case, I served 26 years within the US Army Corps of Engineers, as a
trained civil affairs officer and last as a military police officer. I can say without
question that my formal education did nothing to expand my leadership
capabilities. The US Army offered some of the best opportunities for teamwork
and to build leadership skills. Below are some key points for leadership in the
business of maintenance:

1. It all starts with a well-defined and measurable vision

People buy into the leader before they buy into the vision.

John Maxwell

The true essence of leadership begins with envisioning a set of personal or



professional goals. Do not just have a vague image in your mind; rather, define
the target with focused clarity. Think through the final result over and over to
make sure you will be committed until the end. As discussed in Chapter 2, a
team process brings together a synergy of cross-functional members of an
organization.

However, stating objectives is not enough. Enforcing the purpose and mission
are equally important. Provide a clear and realistic path forward to your team.
Believe in yourself and be persistent when things look difficult. Without John F.
Kennedy’s ambitious vision, Neil Armstrong would not be the first man on the
moon. No dream is too big until you have realized it.
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Figure 3.1 Basic differences between maintenance leaders and
maintenance managers.

2. Communicate often and clearly. Publicize your goals when it is appropriate.
Report periodic reviews of your personal goals and the positive status of ongoing
improvement goals

Great leaders are almost always great simplifiers, who can cut through
argument, debate, and doubt, to offer a solution everybody can understand.

General Colin Powell

Communication is the fundamental link between vision and reality. Deliver the
message concisely and with conviction so that it permeates through all levels of
the organization. Your people need to understand why they are working on a
task, what they should be doing, and where it will lead them. This entails having
good presentation skills, being a good listener, and facilitating problem-solving
on the leadership-driven self-managed teams established to improve the planning
and scheduling process. Effective communication skills make a standout leader.

3. Do not underestimate the power of optimism. Become a member of an
Optimist Club International and do not be nominated to join a local pessimist
club.

If opportunity doesn’t knock, build a door.

Milton Berle



A great story in this regard is Walt Disney’s remarkable story. It was 1928 in
New York when Walt learned that his distributor hired most of Disney’s
animators to start a new studio. He practically lost everything, including his
staff, the contract, his income, and the hit character Oswald the Rabbit. He
immediately sent a telegram to his brother Roy saying, “Don’t worry. Everything
okay. Will give details when I arrive.” On his 3-day journey back to Hollywood,
Walt took out his sketchbook and created the character of Mickey Mouse. Within
a year, Mickey was the most popular cartoon in the world.

Optimism helps channel the negative energy of fear and uncertainty towards
driving innovation. As a leader, you will be surrounded by skeptics. Reject
pessimism and turn the volume up on positivity.

4. Motivate and empower

If your actions inspire others to dream more, learn more, do more and become
more, you are a leader.

John Quincy Adams

Without the right kind of stimulus, people produce mediocre work and drain out
quickly. Some get inspired by power, some by incentives, some by appreciation,
and some by interesting work. It is your responsibility to identify specific
motivation factors in your employees and empower them. There are three main
types of motivation: fear motivation, incentive motivation, and attitude
motivation. All three at times may play a part within our professional lives and
careers. As I have said many times before, a successful planner is on a career
path to becoming a supervisor or a maintenance leader at a higher level. As a
leader, your efforts to nourish and empower your team will also indicate that you
care for them, which in turn is a great fuel to boost productivity and loyalty.



5. Accept feedback generously.

Leadership and learning are indispensable to each other.

John F. Kennedy

One of the best ways to grow and improve is by graciously accepting
constructive feedback. Planners may receive feedback from their services
through surveys conducted or direct/indirect communication with supervisors
and operations staff. Each planner must be able to take constructive criticism and
not let it be a negative factor. Many managers, especially chief executive officers
(CEOs), by way of their power, find it demeaning to be advised by their juniors.
However, your people hold the key to invaluable information that can make you
more successful. Therefore, leave your ego behind, and ask what you can do
better. You may choose to do that in an informal setting or through a defined
360-degree feedback model.

6. Lead by example.

You don't lead by pointing and telling people some place to go. You lead by
going to that place and making a case.

Ken Kasey

Planners and schedulers in essence are leading their organization on a path
forward to productive and cost-effective execution of the maintenance mission.
Teaching by force and directive orders is passé. This is the generation of
producing future leaders by walking the talk. Do not waste hours trying to



convince people. Instead, demonstrate the benefits of a particular decision by
your own actions. You cannot expect others to do what you would not do.
Besides garnering respect and trust, you will be able to set higher standards and
achieve better results. The easiest way to begin is by thinking of your role
model. Who would you want to emulate? What kind of traits does that person
have?

7. Take responsibility and own up!

A good leader is a person who takes a little more than his share of the blame and
a little less than his share of the credit.

John Maxwell.

As the top maintenance leader, you may have to come clean on the declining
state of maintenance, if it does exist. While serving as a major within the 30th
Infantry brigade, I worked for a brigadier general with a full staff of lieutenant
colonels commanding armor, infantry, artillery, and direct support maintenance
battalions. My unit was a larger-than-normal company responsible for combat
engineering support to the brigade, which included ribbon bridge construction.
During the final assault, which crossed our ribbon bridge to the objective, one
commander of an armor battalion failed to make the final river assault crossing
due to bad maintenance. At the general’s staff meeting for an after-action review,
this commander was relieved and fired right on the spot.

When things go wrong with critical equipment and the plan was not completed
as scheduled due to many factors, there will be finger-pointing. In your role as
planner, you must realize things will go wrong, and it is not for you to assess
who is to blame. Say no to passing blame onto others—that is the most
diminishing quality any leader can possess. Being at the top implies taking
ownership of your vision and your team’s actions. In spite of having a robust set
of internal controls, any organization will have its share of slip-ups and errors.
You will need a whole lot of courage to apologize for mistakes and take



measures to improve upon them. I have also said this many times: Maintenance
leaders must have courage. You must have courage to be the messenger to top
leaders about total maintenance requirements not been accomplished and a
declining state of maintenance (if it is present).

8. Use your power to drive change

Anyone can hold the helm when the sea is calm.

Publilius Syrus

A planner can drive change and in essence create a sense of so-called power
within the maintenance organization. By having a finger on all the factors related
to a specific job, the planner can answer many questions. Having the right
answers as to when repair jobs can be completed builds a base of knowledge. As
the craftspeople complete schedules regularly on time, the credibility of
maintenance plus planning, scheduling, and execution of work builds the so-
called power to provide greater customer service.

In the book Onward: How Starbucks Fought for Its Life Without Losing its Soul,
Starbucks CEO Howard Schultz shared his remarkable story, giving us many
leadership lessons. Eight years after stepping down from the daily oversight of
Starbucks, Schultz returned as CEO in 2008. His aim was to bring back the core
values that Starbucks was originally known for. He made some drastic decisions,
including closing 900 stores and shutting the remaining 11,000 US stores for a
day to retrain 115,000 people. The media questioned the relevance of these
changes, but Schultz explained, “It was honest, it was authentic and it was
necessary.”

Maintenance leaders and planners are often faced with challenges that require
bold and unconventional decisions. Trust your instincts and use your authority to
your advantage, but always bring the facts related to the situation. Change is
necessary to establish an environment for continuous growth. And, just like



gravity, change is constant.

9. Cultivate patience

Patience and perseverance have a magical effect before which difficulties
disappear and obstacles vanish.

John Quincy Adams

Have you ever heard the saying to have the patience of Job? During Job’s return
to a righteous way of life, his three friends came to give him their thoughts and
advice as to why he had lost everything in life. They sat with Job for seven days
and seven nights without saying a word. Maybe this standoff led to the slogan,
“He has the patience of Job.”

Successful leaders are proactive yet patient. They understand that a lifespan
consists of periods of sprint followed by periods of recovery time. Many of us
are prone to making snap decisions under deadlines and pressure. Be careful
when you are influenced by excitement and wishes to see quick results. This
especially holds true for small businesses and start-up phases of projects, where
patience can make or kill. The Dutch often say that a handful of patience is
worth a bushel of brains.

10. There is no one leadership style.

In matters of style, swim with the current; in matters of principle, stand like a
rock.

Thomas Jefferson



When there are no two people in this world exactly alike, how can there be a
single way to lead? Daniel Goleman studied around 3000 mid-level managers,
uncovering six different leadership styles:

a. Commanding
b. Visionary

c. Affiliative

d. Democratic
e. Pacesetting

f. Coaching

Leadership style depends on underlying emotional intelligence competencies,
when the style works best, and the overall impact on climate or culture.

Emotional intelligence is the driver for each of these techniques, and it can have
a deep impact on your organizational climate and culture. Effective leaders have
all of these cards up their sleeve and address the demands of the particular
situation. They are flexible and keep switching from one style to the other.

11. Opportunity never knocks

Opportunity never calls, and it never stays the night. If you want a seat at the
table, you have to hunt down every opportunity yourself. You are not entitled to
anything. For maintenance planners, it is very important that they possess the
initiative and the desire to create their own opportunities for job improvement
and service to their customers. Maintenance staff who are nominated and
recruited to become planner schedulers are beginning a key new role for their
future within the maintenance organization.

12. It is better to be best than to be first

If you watch the Hollywood version of success, you can easily get duped into
thinking you have to be the first to hit the market in order to win. That is true if



you are a reporter and want credit for breaking a story. Otherwise, keep in mind
that Myspace predated Facebook.

The first person out the gate may get the competitive advantage and land early.
However, when the honeymoon phase is over, people want quality. As long as
you focus on creating quality, you will always have something to offer.
Maintenance must be focused on quality repairs and not create unrealistic
planning times, in which case craftspeople are forced to take shortcuts that result
in callbacks to a job that was initially done incorrectly.

13. Leaders believe in serving others over themselves

Maintenance is a vital service for total operation success. The planner’s service
to both maintenance and operations puts this position in a very important service
role. In turn, planners must believe that their service is making a difference
within the organization and is creating value that can be measured.

14. Quality is important

One of the three elements of overall craft effectiveness is what I call craft service
quality (CSQ), which will provide a good measure of the quality of repairs
within maintenance. A truly successful person is not successful because of their
position in life. It does not matter if you are a janitor or a CEO—success is
defined by how content you are with where you are. Kevin O’Leary (a self-made
millionaire and TV personality) will tell you that success means being rich,
while Gandhi successfully led a revolution and freed both India and Pakistan
while living poor.

Quality of life is not defined by what you own or how high up the ladder you
have climbed. It is defined by your satisfaction with what you have. No matter
where you are in your life, strive to create quality experiences for those around
you. Planners create expectations with the development and publishing of a
weekly or daily schedule. Craftspeople who truly exhibit a pride in maintenance
attitude normally can meet expectations.

15. Execution trumps ideas

Everyone has great ideas. Some executed idea have brought great success. For
example, someone thought there should be a Website where people can socialize
online, so Facebook was invented. Someone said it would be cool if you could



shop online; now Amazon exists for fast service from online shopping. John
Lennon’s and Paul McCartney’s best songs used only a handful of basic chords.
Those names rose to prominence because they thought of something no one else
did. They took action and accomplished something no one else did, and most of
them continue doing so to this day.

Ideas are important, but anyone can come up with ideas. Backing those thoughts
with action is how you create success. The idea of planning and scheduling
along with good estimating is not rocket science and is a very good idea, but
execution and implementation are the key.

16. Respect is something you earn

Planners may or may not begin their work with respect from all within
maintenance or operations. The advice I have heard the most in my life—at
home, in school, in the military, in corporate America—is that respect is
something that is earned. You are not entitled to respect. You are entitled to
common courtesy and politeness, but you have to prove yourself worthy of
peoples’ respect. It does not come from a title; it comes from your daily actions
and attitude. Respect everyone, act ethically, and always follow through. People
will respect such traits in a planner or scheduler.

17. Leaders believe in their place in history

A successful person knows his or her place within the work environment and is
comfortable with it. Whether or not you have made a blip in the history books,
you have your own history, a work history, family history, and a history in your
community. With time comes memory. People remember your actions in the
past, and they judge you in the present based on them. If you understand your
place in your organization, you will be prepared for successful results.

18. Quitting is the only failure

Some people talk about treading water or keeping your head above water, but
that is only enough to remain in the same spot. To actually reach your goal, you
cannot tread water—you have to keep swimming.

You can only see by looking back and forward, but that gives the confidence to
keep swimming.



19. Success is about more than money

Money does have its uses. While it may be the root of all evil, it is also a
resource that can be used to enact good change. If you define your worth by how
much money you have, you have a long way to go before you are as valuable as
anyone on the Forbes billionaire list. You will also likely never reach that
billionaire list, because it takes a belief in your own value to reach that level.
This brings me to the final point.

20. Believe in yourself

Successful people think that they are successful—it is what makes them
successful. Perspective is everything in life, and the only way to reach success is
to move with a successful perspective. You become what you think. If you do
not believe in yourself, no one else will.



How to Create PRIDE in Maintenance within Craft
Leaders and the Technical Workforce

Abstract

This chapter strives to understand the importance of planners readily soliciting
and accepting ideas from the crafts workforce. Planners who have luckily moved
from being a good craftsperson into one as a planner at the next level will have
an important advantage. We will also see why planners not only support
reliability improvement but also help create pride in maintenance within craft
leaders and the technical workforce. One of the key points included: “Do every
job as if you owned the plant, the department, or the piece of equipment you
operate or maintain. Every employee in a plant is a manager of a small piece of
the business.”

Keywords

Craft leader; Golden rule; PRIDE in Excellence;
PRIDE in Maintenance; PRIDE in Work; Reliability
improvement

This chapter strives to understand the importance of planners readily soliciting
and accepting ideas from the crafts workforce. Planners who have moved from
being a good craftsperson into one as a planner at the next level will have an



important advantage compared with a brand-new mechanical engineer being
assigned as a planner. This chapter also examines why planners not only support
reliability improvement but help to create People Really Interested In
Developing Excellence (PRIDE) in maintenance within craft leaders and the
technical workforce.

I begin this chapter with something I wrote while serving as plant manager of
manufacturing operations for the Crescent Xcelite tool plant in Sumter, South
Carolina. PRIDE in maintenance is something that every maintenance leader
must practice and believe in. Planners are in the category of maintenance leaders
as well. This introduction talks about PRIDE in excellence, which parallels all
we will talk about for achieving PRIDE in maintenance in this chapter. Late in
1983 when this was written to our plant employees, little did we know that more
than 100 of the 500 employees from the total plant direct labor workforce would
face layoffs (in late 1984 and 1985) due to the dumping of foreign hand tools
into US markets. Because South Carolina is a right-to-work state, the layoff was
based upon employee seniority. The good news was that we were able to call
back almost everyone by early 1986. We began the layoff process with positive
expectations that the business would return, which it did. So, what about PRIDE
in excellence?

PRIDE in Excellence: The very famous German sports car manufacturer,
Porsche, had a slogan that said, “Excellence is expected.” To me, this is what
customers, distributors, and group sales/marketing people expect.
Excellence is expected from the world-famous Crescent and Xcelite trade
name brands.

In our employee communication meetings, the topic of foreign competition and
the real threat that it presented to the American hand tool industry at that time
was an issue that all employees had to keep in mind. Crescent/Xcelite was
continually addressing both foreign and domestic competition through an
aggressive capital investment effort to upgrade old equipment, secure new
equipment, and improve manufacturing methods, implementing a closed-loop
MRP (Materials Requirements Planning) system (pilot plant in Cooper
Industries) and improving processes by whatever means available. We were also
scheduling a vibration analysis service across this large plant with a large
portfolio of rotating equipment. At that time, we did not have planners; the two
supervisors did a good job reporting at weekly operations meetings on upcoming
PM’s (preventive maintenance) and critical jobs.



However, although money buys the new equipment and raw materials, people
are the most important assets for developing continued excellence in a
company’s products. Personalized human skills, ranging from die making to
final inspection, were the assets that determined the outcome of the “big game”
with foreign and domestic competitors. To win the “big game,” each employee at
Crescent/Xcelite was encouraged to consider taking “PRIDE in excellence” as a
renewed effort for the 1984—1986 period, which was very challenging.

Below, I listed a few of the thoughts that I used with the production and
maintenance employees at Crescent/Xcelite in 1984. They will still apply to
every job at your plant as well as to your personal family life. Add one or two to
your list of resolutions.

1. Do every job as if you owned the plant, the department, or the piece of
equipment you operate or maintain. Every employee in the plant is, in a real
sense, a manager of a small business, regardless of the operation.
Crescent/Xcelite as a plant is made up of many small plants or teams. Be a proud
competitor on your team.

2. Develop a commitment to excellence in everything you do. Have fun and seek
justice against poor quality where it is due. If work is thought of as a hobby, such
as golf or fishing, imagine how much fun it would be to meet that 7:00 a.m.
starting time at the plant.

3. Develop PRIDE in your work, regardless of the task. Give 105% to your
performance whenever possible to make up for the times you were at only 95%.

4. Maintain a sincere belief in your capabilities, as well as the potential of those
you meet each day. Practice positive reinforcement on yourself and others.

5. Practice the golden rule. If it does not work the first time, then Practice!,
Practice!, Practice!

6. Practice good maintenance in all areas: physical, spiritual, family, equipment,
mental, financial, etc. Plan to wear out rather than rust out. I have a saying that
“maintenance is forever.”

7. Particularly for planner/schedulers, it is your job to “make things happen”
rather than “watch things happen.” Try not to be in the group of people that
wonders what happened. Reduce work-in-process and stamp out rework-in-



process.
8. Develop PRIDE in yourself, your company, and your country.
9. Establish written and specific written personal goals in all areas of your life.

10. If none of the above items works for you, just keep smiling. People will
really wonder what you are up to!

PRIDE in excellence is a very personal matter that we as individual Americans
must address. The late Congressman Larry McDonald (who died in a Korean Air
Lines accident when the plane was shot down by Soviet interceptors in 1983)
made a closing statement in the documentary film No Place to Hide with these
words: “Freedom is not free.” Excellence, quality, and success likewise are not
free; all take hard work and commitment from people.

PRIDE, on the other hand, is free when the work is done. When the game is
over, you can look back and say, “I did the very best I could do.” A departmental
team can say, “We did the best we could do!” Our goal should be to look back a
year later and be able to honestly say, “We did our best!” If a planner can do this,
he or she can and will be successful.

Think about leading your maintenance operation with the above as part of your
personal philosophy for achieving PRIDE in maintenance. Planning for
excellence will help create positive expectations for every planner/scheduler
(P/S) serving their customers all around the world.

PRIDE in Maintenance: The term “PRIDE in Maintenance” was first used
in 1981 while I was on the Cooper Tools Group staff as group manager of
industrial engineering, striving to improve maintenance processes across
seven plant sites. The first step, along with creating the original Scoreboard
for Maintenance Excellence, was to sponsor a groupwide training session on
maintenance best practices. This was a weeklong session held in Greenville,
Mississippi, on the Mississippi River, way down south at two of the
Nicholson saw plants. We had plant managers attend for one day and then
engineering managers, maintenance supervisors/foreman, planners and
storeroom managers for the rest of the week. We also had two predictive
maintenance equipment vendors come in to discuss this new technology and
to demonstrate the benefits of vibration analysis and other technologies. To
our good fortune during an in-plant demo, one vendor actually found a bad



bearing on a major piece of equipment. This was in the mill for rolling
specialty steel for hacksaw and band saw blades. The training event was a
success at creating a better understanding about the importance of
maintenance for top leaders and maintenance leaders. It also helped to
avoid a catastrophic bearing failure at the Nicholson steel mill.

However, we neglected to include any craftspeople in this weeklong event. The
consultant that I used for the training was Mr. George Smith from Orange, New
Jersey, who had just recently purchased Marshall Institute from the founders.
George discussed many topics related to the crafts workforce throughout his
presentations. Therefore, I said to George, “We forgot a very important group.
We did not get your message down to the crafts level. I will talk to the plant
manager here at the Greenville plant. We will see if we can get the crafts
together for at least a 1 h session and you can talk to them too before you
leave.” The plant manager agreed, and George talked to 20 or more craft people
on the topic that I called “PRIDE in Maintenance.” George was a Navy pilot in
World War 11, and he had some real maintenance stories to tell about why
PRIDE in maintenance was important .For example, he always told the aircraft
mechanic working on his plane to be ready for a test to “see how she’s running.”
We videotaped George’s presentation, and his words apply today just as much as
they did back in the 1980s.

Planners must not forget the crafts people either. The craft workforce must not
be forgotten in today’s world of fancy new terms and technological advances.
Your crafts workforce will be really interested in developing excellence in
maintenance when they feel that they are a true member of the team. Our domain
name, www.Pride-in-Maintenance.com, reflects our belief about the important of
maintenance, the value of maintenance people and the work they do, and how
we must change attitudes about the profession of maintenance.

I now would like to reinforce some key points made in previous chapters that
have been leading toward our main subjects: reliable maintenance planning,
estimating, and scheduling. Your improvement strategy must include all
maintenance resources, equipment, and facility assets, as well as the craftspeople
and equipment operators. It must also include MRO parts and material assets,
maintenance informational assets, and the added value resource of synergistic
team-based processes. Maintenance leaders and top leaders must support their
most important maintenance resource of all, the crafts workforce, which should
be considered as your most valuable people. Figure 4.1 illustrates the support



role, which must start with top leaders realizing that the foundation for
maintenance excellence begins with PRIDE in maintenance.

Our vision is to help achieve PRIDE in Maintenance from within the craft
workforce and their maintenance leaders. In addition, top leaders should realize
the true value of their total maintenance operation (Chapter 1) and then take
positive actions to support the maintenance leaders, craft leaders, and the craft
workforce. The Maintenance Excellence Institute International provides a wide
range of consulting with our maintenance excellence services, temporary
operational services and customized and public training for maintenance
excellence offerings we call TrueWorkShops™. We support all types of
maintenance operations. However, the bottom line is that PRIDE in maintenance
within your craft workforce is the foundation for your success for building long-
term maintenance and reliability excellence and sustainability. Your craft
workforce can be a valuable source of new ideas and positive reinforcement
during your journey toward maintenance and reliability excellence.

During each Scoreboard for Maintenance Excellence assessment, we always
interview a number of craftspeople. We get very candid input and many
comments that support the improvement needs of the overall maintenance
operation. However, we lacked a focused method that could bring out more ideas
and concerns from the craft workforce. Following an assessment, one client
requested that we conduct a session with the craft workforce and support staff to
get ideas directly from this group. They did not want any supervisors or
managers present, which might hinder open discussion of ideas and concerns. As
a result, the first PRIDE in Maintenance sessions for the craft workforce and
support staff were developed. This client wanted to make sure that their craft and
support employees (approximately 350 in total) had the opportunity to express
both their concerns and ideas. It is important to:
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Figure 4.1 Build your foundation upon PRIDE in maintenance. Most
valuable player (MVP).

1. Understand the client’s goals for maintenance improvement per assessment
results, which should include a new P/S, for example.

2. Provide ideas that the crafts people thought were important and needed by the
operation.

From the results of this first session, more than 300 good ideas were generated.
Therefore, we feel that it is well worth the time to bring crafts and support staff
together for a session devoted to sharing ideas and concerns. We firmly believe
that maintenance excellence begins with PRIDE in maintenance. It is important
to have people at all levels with PRIDE in maintenance—People Really
Interested in Developing Excellence in Maintenance. These sessions can help
you gain people with greater PRIDE in maintenance. They will be your own
craftspeople who can add greater value to your maintenance operation by
sharing their ideas and being a vital part of helping you implement today’s
proven best practices for maintenance excellence.

A Positive and Proven Approach: PRIDE in Maintenance sessions with your
craft workforce should begin only after the consultant has a clear
understanding of the client’s current improvement goals, current
challenges, and past successes. To do this, a Scoreboard for Maintenance
Excellence assessment is recommended. The following key steps (illustrated
in Figure 4.2) should be taken to help your craft workforce become a
valuable source of new ideas and attitudes.

1. Develop your results from the Scoreboard for Maintenance Excellence
Assessment.

2. Develop your PRIDE in Maintenance session materials. Gain your approval of
materials and your commitment to begin.

3. Conduct PRIDE in Maintenance sessions for the craft workforce and support
staff to share goals and key challenges (1 h).



4. Conduct PRIDE in Maintenance team exercises with the craft workforce
focused on your key challenges (1 h).

5. Have the teams present their recommendations. Presentations from each team
should be videotaped and a summary of all team recommendations prepared.

6. Have the client review the assessment results and crafts team
recommendations, then determine their strategic, tactical, operation, and “do it
now” commitments.

7. Provide implementation support from The Maintenance Excellence Institute
as needed.

8. Continue with continuous reliability improvement and chartered cross-
functional teams as a possible next step.

9. Measure and validate results.

Gaining Support from the Craft Workforce: Without support from the craft
workforce, achieving maintenance excellence can be extremely difficult.
Planners especially must have the craft workforce on their side and gain
respect from them. In Chapter 13, we will define some of the traits to look
for when hiring a P/S. PRIDE in Maintenance sessions developed
specifically for the crafts workforce and other maintenance support staff
can add much to your maintenance improvement efforts. They can serve as
one way to introduce the concepts of your P/S. They can serve as a means to
gain craft level support for the P/S, to achieve better understanding and
greater cooperation for current and future maintenance improvements. It is
important that maintenance leaders provide very positive reinforcement to
the crafts workers that their job is important and that their ideas are
needed and are welcomed. Because they perform such a mission-essential
role to success, the need for their positive input, ideas, and active
participation is critical.
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Figure 4.2 Your craft workforce is a valuable source of ideas.

PRIDE in Maintenance sessions also help instill a philosophy of profit-centered
maintenance into the thinking and attitudes of each participant. For public
service as well as oil and gas operations, it is about maximizing customer
service. PRIDE in Maintenance sessions help to support internal teamwork as
well as to eliminate the fear of changing the status quo. It is important for your
craftspeople to understand their contribution to greater profit and service and
how they fit into your P/S process. You must challenge and support them to do
each job as if they owned the company. PRIDE in Maintenance materials should
be customized to the operation, whether the goal is to maximize profit, service,
or both. The client should be able to review and approve all client-specific
materials that are developed for the presentation. Session materials, including
participant handouts, case studies, and additional maintenance excellence
references, are provided to each attendee. Each session can include up to a
maximum of 25 participants, allowing for three teams of eight craftspeople
across typical craft functions. We like to videotape all team presentations and
give each client reproduction rights for future use of their PRIDE in
Maintenance video and all custom materials prepared for their session.
Determining the true value of training often seems difficult. However, when you
can incorporate ideas from your crafts workforce into various plans of action, the
value of this type of training can be readily demonstrated. Scarce craft resources
are a terrible thing to waste. So, take action now to consider investing in your
most valuable maintenance resources to get their ideas.






Figure 4.3 Maintenance leadership team at UNC-Chapel Hill.

The following is a case study example from the Facilities Services Division for
the University of North Carolina (UNC) at Chapel Hill. It shows a section from
their newsletter, which is one of the communications tools they used to spread
the word about their workforce’s involvement in maintenance improvement.
Each of the more than 300 recommendations from their initial PRIDE in
Maintenance sessions were reviewed by the Maintenance Leadership Team, who
are shown in Figure 4.3. This team looked at each recommendation, and their
goal while reviewing each employee’s idea was to answer one of these three
questions:

1. What can I (we) do now to put this idea into action?

2. How can this idea be put into action based upon additional internal review and
help?

3. How can this idea be put into action with support and cooperation from
departments outside the UNC-Chapel Hill (UNC-CH)’s Facilities Services
Division and additional external review?

Based on question 3, some recommendations needed support and cooperation
from other departments. The following is an excerpt from UNC-CH newsletter,
describing how they created a cross-functional team to address a major
improvement opportunity. This newsletter column started out as PRIDE in
Maintenance, but was quickly changed to PRIDE in Maintenance and
Construction because minor construction and renovation work was an important
part of the division’s direct responsibility.



PRIDE in Maintenance and Construction

Excerpt from the Resource Newsletter of UNC-CH
Facilities Services Division

PRIDE in Maintenance and Construction has continued with follow up on
each of the over 300 recommendations received from employees during the
initial PRIDE in Maintenance sessions. The Team headed by Steve
Copeland with Stanley Young, Bob Woods, Bob Humphreys, Mark
McIntyre and Joe Emory completed the review of each and every
recommendation received back in November 2003.

Systems Performance Team Chartered: The review of all employee
recommendations led to a number of recommendations where support and
cooperation from departments outside the Facilities Services Division was
necessary. Therefore, the Systems Performance Team was chartered. Its job
was to provide additional external review and recommendations for a top
priority issue that was common across all PRIDE in Maintenance sessions.

The objective of this team is to recommend methods to improve overall building
systems performance. The scope includes design and construction phases and the
commissioning process of new facilities. The team started in January 2004 and
has been meeting biweekly. It has looking at ways that Building Services can be
more closely involved with design and construction processes and how to
eliminate additional work that typically must be performed on new facilities
constructed by contractors. This team addressed specific quality control
improvement opportunities during the design/construction phases to improve
contractor accountability. It considered how to better support the construction
administration process and how to support the final user’s requirement for the
facility during commissioning.

Team leader Joe Wall from Construction was supported by Ricky Robinson



—Maintenance/Plumbing, Rodney Davis—L ife Safety and Access, Robbie
Everhart—HVAC, Terry Bowers—Housing Support, Eddie Short—
Construction Administrator, Joel Carlin—Engineering Information
Services, Ed Willis, PE—Manager of Construction Management, Cindy
Shea—Sustainability Coordinator, Julie Thurston, PE—A/E Services, Pete
Peters—The Maintenance Excellence Institute, and Carole Questa and
Keith Snead—Facilities Planning/Design.

The Systems Performance Team prepared its final recommendations and a
presentation by team members was planned during April 2004. Their work has
had very positive actions on important employee recommendations from our
PRIDE in Maintenance session held last year.

Results from the Systems Performance Team helped to ensure that maintenance
was involved during the design, preconstruction, construction, final inspection,
and commissioning phases of new facilities on the UNC-CH campus. Facilities
maintenance staff from each craft area became an important part of the total
team. Significant costs were tried to be eliminated by ensuring contractors did
the job right the first time and by not having to call maintenance in to correct
contractor mistakes after commissioning. Tracking of warranted items was also
improved with vendors and contractors being held more accountable.

Summary: Achieving PRIDE in Maintenance requires many things within an
organization. It requires a top leader who understands the value of maintenance
and its challenges. It requires maintenance managers, supervisors, and foreman
that are true maintenance leaders within the important profession of
maintenance. It requires crafts leaders and a craft workforce trained and
dedicated to profit and customer-centered service. Effective storeroom and
support staff all combine to perform the business of maintenance. Across all
these people resources there must be dedication to the maintenance profession
and PRIDE in Maintenance that comes from teamwork, personal motivation,
good leadership, and good maintenance practices. Your maintenance operation
will continue to improve its progress on the journey toward maintenance
excellence. Maintenance excellence is truly not a final destination but rather a
continuous journey.






Define Your Physical Asset Management Strategy
with The Scoreboard for Maintenance Excellence and
Go Beyond ISO 55000

Abstract

This chapter is to help the planner understand how their current operation
compares with others in regard to best practices that support the planning
scheduling process such as the maintenance storeroom, the parts supply chain,
preventive and predictive maintenance, reliability process improvements, and
many others that we that will detail in Appendix A— the Scoreboard for
Maintenance Excellence™ version 2015. Here are many new best practice
categories specific to oil, gas, and petrochemical operations and any complex
operation with extreme health, safety, security, and environmental challenges
(HSSE). This chapter defines how we can get down to the detailed level of
“determining where we are” with actually applying today's best practices.

Keywords

Benchmarking; External benchmarking; Functional
benchmarking; Hidden resources; Information
resources; Internal benchmarking; ISO 55000;
Maintenance excellence strategy team; Maintenance



repair operations (MRO) parts and material
resources; PAS 55: 2008; People resources;
Performance benchmarking; Physical asset resources;
Process benchmarking; Process map; Scoreboard for
Maintenance Excellence; Self-assessment; Soloman
auditing; Strategic benchmarking; Team-based;
Technical skill resources

Previous chapters have provided a prelude of important topics that the planner
and others in maintenance should understand especially the practice of true
leadership true leadership. The planner should also understand how his or her
current operation compares with others in regards to best practices that support
the planning scheduling process, such as the maintenance storeroom, their parts
supply chain, preventive and predictive maintenance (PdM), reliability process
improvements, and many others we will detail in Appendix A—The Scoreboard
for Maintenance Excellence version 2015. Here are many new best-practice
categories specific to oil, gas, and petrochemical operations and any complex
operation with extreme health, safety, security, and environmental (HSSE)
challenges. It is also important for top leaders to understand their HSSE
challenges as well as to know the scope of the Scoreboard practices as well as
the return on investment that can be achieved with an effective planning and
scheduling process. Before beginning or renewing our material specific to
developing or improving a planning, estimating, and scheduling process, we
must get down to the detailed level of “determining where we are” with actually
applying today’s best practices.

You may have developed a viable physical asset management strategy defined in
PASS 55: 2008 Part 1 and 2, now morphed into the ISO 55000 standards.
However, you will need to take these open-ended descriptive requirements down
to the shop level with prescriptive actions to be taken and measured. Your
planners, storeroom, preventive maintenance (PM)/PdM, and all programs for
reliability improvement must be fully integrated for gaining maximum value
from your planning/scheduling process. This chapter introduces the 2015 version
of The Scoreboard for Maintenance Excellence, focused on oil, gas, and
petrochemical plant maintenance as your global benchmark or guideline for
maintenance best practices. The 2015 version has 38 best-practice categories and



600 specific evaluation items. It has evolved since 1981 (then with 10
benchmark categories and 100 benchmark criteria) into today’s most complete
benchmarking tool to define where you are on your journey toward maintenance
and reliability excellence. Combined with the other three benchmarking tools of
The Maintenance Excellence Institute International (TMEII), we feel sure that
this book provides today’s best process, starting from global, external
benchmarking and going down to the craft workforce level. We will discuss in
detail how reliable benchmarks for craft repair times are with the ACE (a
consensus of experts) Team Benchmarking Process. This is included later in
Chapter 15, “Developing Improved Repair Methods and Reliable Maintenance
Planning Times with the ACE Team Process.” The four levels of maintenance
benchmarking are illustrated in Figure 5.1.
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Figure 5.1 Maintenance benchmarking from four important levels.



Understanding the Types of Benchmarking

A benchmark is a point of reference for a measurement. The term presumably
originates from the practice of making dimensional height measurements of an
object on a workbench using a graduated scale or similar tool and using the
surface of the workbench as the origin for the measurements. In surveying,
benchmarks are landmarks of reliable, precisely known altitude and location and
are often manmade objects, such as features of permanent structures that are
unlikely to change or special-purpose “monuments,” which are typically small
concrete obelisks set permanently into the earth. Does your current operation
have a current benchmark or assessment as to “where you are” with your
physical asset management process? Also, how do you compare to implementing
a physical asset management strategy? If you desire to be committed to
continuous reliability improvement and progressing toward a profit- and
customer-centered operation, here is where we begin to help you get started,
especially with the key elements required for successful planning, estimating,
and scheduling.

As a planner is beginning their new position, they can then see “where their
organization stands” and what may be missing from within their own operation.
During my visits to many, many plants, I have seen serious gaps existing that
caused the maintenance planning and scheduling process not to achieve its
expected results. Therefore, I encourage every planner or maintenance leader to
use this document or review any type of other audits, such as one resulting from
an ISO 55000 audit, and like Nike, Inc., says, “Just do it.” Now that is obviously
easier said in a book than doing it in the often hectic maintenance environment
no matter how well planned. We will now review parts of the 2015 version of
The Scoreboard for Maintenance Excellence contained within Appendix A and
enhanced for use within the oil, gas, and petrochemical sectors of business. This
new Scoreboard for Maintenance Excellence addresses 38 major benchmark
categories with 600 total benchmarking evaluation criteria. The benchmark
categories are recognized maintenance best practices from around the world.
Some are easier than others and basically can be “do it now” items. Many are
strategic, tactical, or even operational tasks and improvement opportunities that



may require added internal and external resources to implement. The Scoreboard
for Maintenance Excellence provides the first of four benchmarking tools
introduced in this book that the planner can use. First is the global one that
“benchmarks where you are with applying external best practices that other
successful operations recognize and use or regulatory agencies require. Results
from a Scoreboard assessment will identify the gaps and allow development of
complete strategic, tactical, operational, or “do it now” plans for physical asset
management.

Benchmarking is a very versatile tool that can be applied in various ways to meet
a range of requirements for improvement. The following is a summary of
different terms used to distinguish the various ways of applying benchmarking
and how benchmarking tools from TMEII fit these summary definitions.

1. Strategic benchmarking: Improving an organization’s overall performance by
examining the long-term strategies and general approaches that have enabled
high-performers to succeed. It involves high-level aspects such as core
competencies, developing new products and services, changing the balance of
activities, and improving capabilities for dealing with changes in the culture of
the organizational environment. This type of benchmarking may be difficult to
implement, and the benefits are likely to take a long time to see results. I
consider an ISO 55000 audit to be in this category as well as best practices from
the total scope of the Scoreboard.

The Scoreboard for Maintenance Excellence is strategic benchmarking and
what we term global benchmarking because it applies to the total
maintenance process and overall best practices for the “business of
maintenance.” Results from using The Scoreboard for Maintenance
Excellence will include a strategic, tactical, and operational level of
difficulty in improvement opportunities. There will almost always be “do it
now” opportunities that can be immediately implemented.

2. Performance benchmarking or competitive benchmarking: A total
organization considers their positions in relation to the performance
characteristics of key products and services compared with benchmarking
partners (or competitors such as contract maintenance providers) from the same
sector. In our scope, this is physical asset management. In the commercial world,
companies tend to undertake this type of benchmarking through trade
associations or third parties to protect confidentiality. Very seldom will you see



an in-house maintenance operation openly benchmark with a contract
maintenance provider. Conversely, contract maintenance providers base their
entire business case upon comparing/benchmarking what they can do for your
organization compared with what you are now doing or not doing. The planner
should also strive to plan and schedule contractors’ work and especially make
use of the estimated repair times and performance measurement just as we will
talk about measuring our own maintenance workforce. As stated several places
in this book, you may always takeover a target for contract maintenance
providers in one form or another. With the Scoreboard, it can serve
performance/competitive benchmarking as it did within the Boeing Commercial
Airplane Group, in which all manufacturing units all across the United States
were assessed using the same Boeing Scoreboard for Maintenance we developed
with specific Boeing criteria added to the 1993 Scoreboard. And because this
audit had a 5% impact on maintenance in the top leader’s annual performance
reviews, this was very competitive benchmarking.

3. Process benchmarking: Focuses on improving specific critical processes and
operations. Benchmarking partners are sought from best-practice organizations
that perform similar work or deliver similar services. Process benchmarking
invariably involves producing process maps to facilitate comparison and
analysis. This type of benchmarking can result in short- and long-term benefits.
Solomon Associates for refinery studies provide standardized peer groupings for
performance comparisons within major geographic areas, operating regions,
size/complexity groups, and those of similar configuration within the operating
region. Customized peer group selection lets you request more narrowly defined
peer groups for each of their refineries. Therefore, as in the military when you
know that a command maintenance management inspection (CMMI) is coming
or that a Solomon Associates audit is planned, this always brings maintenance to
attention as well as operational concerns for each Solomon audit.

We feel very, very strongly that process benchmarking must go beyond analysis
paralysis and lead directly to successful implementation and measured results.
This gets down to the focused implementation of tactical and operational plans
of actions that are based on priorities defined from The Scoreboard for
Maintenance Excellence benchmarking or assessment results. It may involve
vendors of predictive technology equipment, integrated suppliers, or external
consultant resources to help recruit, train, and install a planning function; to help
install a CMMS; or to help modernize an MRO (maintenance repair operations)
storeroom. Process benchmarking is the complete business case analysis. Results



of process benchmarking plus implementation must be nailed down with a valid
measurement process that your financial folks can readily understand and agree
upon. Here is where The Reliable Maintenance Excellence Index (RMEI) comes
into play as a key benchmarking tool at the shop level as the example shown in
Figure 5.2. How to develop your own RMEI will be in discussed in Chapter 25,
“How to Measure Total Operations Success with The Reliable Maintenance
Excellence Index.”

4. Functional benchmarking or generic benchmarking: This is benchmarking
with partners drawn from different business sectors, public/private operations,
military organizations, and different maintenance environments to find ways of
improving similar functions or work processes. This sort of benchmarking
related to planning and scheduling can lead to innovation and dramatic
improvements. Although this book focuses on the oil, gas, and petrochemical
sectors, it can be easily applied universally across all types of operations.
Because planning and scheduling within these areas is so critical, there are
special best practices necessary for total operations success.
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Figure 5.2 The RMEI example.

The various Scoreboard versions available from TMEII include The Scoreboard
for Maintenance Excellence (manufacturing plants), The Scoreboard for
Facilities Management Excellence (pure facilities maintenance), The Healthcare
Facilities Scoreboard for Maintenance Excellence (hospitals and other healthcare
facilities), and The Scoreboard for Fleet Management Excellence (equipment
fleet operations). These four represent unique maintenance processes requiring
the art and science of maintenance but applications within different work
environments. The sharing of practices and innovations across these
maintenance practice areas often can have dramatic improvements or can
enlighten one practitioner because exposure to other types of maintenance
environments is made via benchmarking.

5. Internal benchmarking: This involves seeking partners from within the same
organization (e.g., from business units located in different parts of the world).
The main advantages of internal benchmarking are (1) access to sensitive data
and information and standardized data are often readily available, (2) less time
and fewer resources are usually needed, and (3) the same CMMS such as SAP
may be in use. There may be fewer barriers to implementation because practices
may be relatively easy to transfer across the same organization. However, real
innovation may be lacking, and best-in-class performance is more likely to be
found through external benchmarking.

The Scoreboard for Maintenance Excellence is ideal for this internal
benchmarking by making comparisons between maintenance operations within a
larger organization. A Strategy for Developing a Corporate-Wide Scoreboard in
this chapter defines how multiple site operations can provide internal
benchmarking with TMEII tools. A Scoreboard for Maintenance Excellence
assessment will define “where you are” and helps you to then define a physical
asset management strategy to cover the gaps in your current strategy.

We also consider the RMEI, as was shown in Figure 5.2, as an important internal
benchmarking process, but this tool is at the grassroots level—the shop floor. It
should also focus not just on maintenance but rather the success of the total
operations, whether a plant, a pure facilities complex, a fleet operations, or



healthcare facility, as well as the equipment maintenance process. It is here from
the RMEI that we will measure the success of our planning and scheduling
process.

6. External benchmarking: Outside organizations that are known to be best in
class are sought out to provide opportunities of learning from those who are at
the leading edge. For example, the North American Maintenance Excellence
award is given to nominees each year, and in 1999, the Marathon Ashland
Petroleum refinery in Robinson, IL, received this prestigious award. During
most of 1998, I was fortunate to work with Marathon to evaluate and select a
CMMS system, which resulted in the selection of Meridian’s solution, which
included robust reliability-related data analysis. The Robinson refinery also had
a world-class planning, estimating, and scheduling process at that time.

External benchmarking keeps in mind that not every best-practice solution can
be transferred to others. This type of benchmarking may take up more time and
resources to ensure the comparability of data and information, the credibility of
the findings, and the development of sound recommendations. External learning
is also often slower because of the “not invented here” syndrome.

The Scoreboard for Maintenance Excellence is also an external
benchmarking tool, defining “where you are” with overall maintenance and
physical asset management best practices at a single site or across multiple
sites within the same organization. In fact, at Marathon we conducted
Scoreboard assessments at each of their five refineries to help determine
functional requirements for a future CMMS and other best-practice needs.

7. International benchmarking: This is used when partners are sought from other
countries because best practitioners are located elsewhere in the world and/or
there are too few benchmarking partners within the same country to produce
valid results. The Toyota production system is a prime example. Globalization
and advances in information technology (IT) are increasing opportunities for
international projects. However, these can take more time and resources to set up
and implement, and the results may require careful analysis because of national
differences.

However, our work with many international maintenance operations has shown
that we can learn or have our so-called best practices reconfirmed when we see
maintenance in other countries. For example, my experience with Boeing,



SIDERA Argentina, Ford Argentina, Coke Argentina, Avon Brazil, and AC
Smith Mexico reconfirms that a very simple best practice—cleanliness in shops
and plant areas—is an important contributor to maintenance excellence and pride
in maintenance. I truly believe this and have seen it; therefore, planners get your
maintenance leader to periodically have you schedule some shop clean-up time
as needed.

Our Scoreboards all began originally as The Scoreboard for Excellence in
Maintenance and Tooling services in 1981 while I was the industrial engineering
manager for the Cooper Tool Group, the hand tool division of Cooper Industries.
One of my many roles on a very small corporate staff was to improve
maintenance processes at our seven plants: Crescent-Xcelite, Weller, Plumb,
Nicholson File, Nicholson Saw, Wiss, and Lufkin. Ironically, after learning the
manufacturing operations in each of these high-quality hand tool plants, I got the
chance to be plant manager of the one making the “Knuckle Buster” Crescent
Wrench. I was hired at the Cooper Tool Group corporate level, not only for my
industrial engineering background but also for my previous maintenance
experience installing a very extensive fleet maintenance management across 100
county shops from 1973 to 1975 for the North Carolina Division of Highway’s
Equipment Unit in the North Carolina Department of Transportation. We
recruited, selected, trained, and installed over 66 planners across the 14 divisions
within the North Carolina Department of Transportation.



How Do You Get “There” If You Do Not Know Where
There Is When You Start?

That question was my first concern as I tried to spread the maintenance gospel.
A map is completely useless if you do not know your current location—“where
you are right now on the ground.” For the seven Cooper Tool Group plants, my
first task was to determine “where we are” with regards to current maintenance
practices. Therefore, research began to put together an assessment tool to
benchmark where we were with best practices. Tooling services were included in
this first Scoreboard because all plants had extensive tool rooms. For example,
Nicholson File in Cullman, AL, made 80% of their repair parts for their custom-
built file-making machines. It was a parts manufacturing business and in the
business of maintenance. We began with a self-assessment, which helped to get
each plant to understand the basic best practices that were to come as we later
got down to supporting each plant. The evolution of The Scoreboard for
Maintenance Excellence is summarized in Figure 5.3.

The 1993 version of The Scoreboard for Maintenance Excellence, shown
graphically in Figure 5.4, evolved and was used until 2003, when the next
enhancement was made in 2010 using Excel and allowing up to five evaluators
to be analyzed for level of consensus.

Over 30 Years of Application and Evolution: You can see how this external,
global benchmarking process has evolved from over 30 years of successful

application to many different types of public and private organizations. Its
counterpart, the Scoreboard for Facilities Management Excellence™, was

also developed for pure facilities maintenance operations.

We will define now a recommended approach to develop your overall
maintenance strategy and your own unique Scoreboard for Maintenance
Excellence for continuously evaluating progress on your journey toward
physical asset management excellence. Of course, the very first step is for the
top leaders, maintenance leader, and the overall plant to have a firm commitment
to improving the total maintenance operation. This is something we discussed in



Chapter 1 and is a main ingredient for ISO 55000 success. Supply and
maintenance are high priorities across all five of the U.S. military services.
Without a C-position (Chief Maintenance Officer) as a champion for
maintenance, the total operation may not view and accept as core business
requirement.

However, it is very important to avoid taking a piecemeal approach. A consistent
piecemeal approach I and others can also confirm is that a new CMMS is not
“the solution.” Others within the organization must also understand this and
share the commitment for best practices that are enhanced by a good CMMS.
One key element of success is having a commitment from top-level leaders
across the organization and craft leaders. Establishing a formal maintenance
excellence strategy team is highly recommended, including having a current
planner. This high- to mid-level, leadership-driven, cross-functional team can be
made up from maintenance leaders, key operations leaders, shop-level
maintenance staff, I'T, engineering, procurement, operations/customer, and
financial and human resources staff. Some may be designated as resources only
when they are needed. At least one craft employee is always a recommended
member of the maintenance excellence strategy team. Figure 5.5 illustrates
continuous reliability improvement steps to improve the total operation.



Evolution of the Scoreboard for Maintenance Excellence™

i Benchmark | Benchmark
Date Scarchoard Version Categorles | Critera Focus
1981 | Scoreboard for Excellence Il 100 Plant Maintenance and
Tooling Serviees
1993 | Scorchoard for Maintenance 18 200 Plant Maintenance
Excellence
2008 | Seorchoard for Maintenance 1Y, 300 Plant Mainicnance
Excellence
003 | Seorchoard for Facilities 1 300 Facilities Maintenance
Management Excellence
2003 | Scoreboard for Healtheare 1 300 Healtheare Facilities
Maintenance Excellence Maintenance
2004 scoreboard for Fleet 27 00 Fleet
Maintenanee Maintenance
2000 | Scoreboard for Maintenance 27 00 Plant Maintenance-Updated
Excellence Excel Design
2015 | Scoreboard for Maintenance 38 600 Updated for Improved Oil &

Excellence

(s Use and Many
Categories Expanded




Figure 5.3 Evolution of the Scoreboard for Maintenance Excellence.

The Maintenance Excellence Strategy Team: The mission of this team is to
develop, lead, and facilitate the overall maintenance improvement process
and to ensure measurement of results. Top leader support and required
resources must be provided. This team can also sponsor other teams within
the organization (e.g., to support implementation operational plans for an
individual site’s planning and scheduling process). One of the very first
things that this team should do is to sponsor a comprehensive evaluation of
the total physical asset management and maintenance operation. Again, this
is the first step to help determine “where you are.” A sample charter for a
maintenance excellence strategy team is included in Appendix D. This
example was used for a multisite operation that was also undergoing the
installation of a new CMMS, storeroom modernizations, and maintenance
planner selection and training. Another case study charter for a new CMMS
for Ghana’s national power transmission company is also included in
Appendix D.
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Figure 5.4 The 1993 Scoreboard for Maintenance Excellence.

How to Determine “Where You Are”: The real goal is improvement of your
total maintenance operation to better support profit- and customer-service of
the total operation. Maintenance leaders must clearly understand and
remember—your maintenance operation is not the tail wagging the dog, and
you are working for your production customers as a total maintenance
operation. Within plant maintenance operations, this is maintenance and
repair of all production and facility assets; supporting infrastructure; overhaul
and renovation activities; engineering support processes; and all material
management and procurement of typical repair parts, supplies, and contracted
services. You should benchmark your current operation against today’s best
practices for PM and PdM, especially planning and scheduling, effective spare
parts control, work orders, work management, and the effective use of
computerized systems for maintenance business management. The 2015
Scoreboard also includes 13 new categories, most of which apply to the oil and
gas sectors as well as large, complex, continuous processing operations. This
step is important because it gives you a baseline as to your starting point for
making improvements and for validating results. It will help to ensure that you
are taking the right steps for taking care of your mission-essential physical
assets. They are included in Figures 5.6 and 5.7.
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Figure 5.5 Continuous reliability improvement steps to improve the total
operation.

In most cases, an independent evaluation helps to reinforce the local
maintenance leader’s desire to take positive action in the first place and to do
something to improve the overall maintenance process. For multiple site
operations, this provides a great opportunity for developing standard best
practices that can be used across the corporation and for all sites.

The Scoreboard for Maintenance Excellence: You can also develop your own
Scoreboard for Maintenance Excellence as Boeing did using the TMEII 1993
Scoreboard as the baseline. You then begin with a self-assessment, but we
normally recommend getting help from a third-party consulting resource and
beginning with at least a pilot plant site. For example, for Boeing, we tested
the Boeing Scoreboard at the Portland plant before it was used on all five
manufacturing regions (at that time with central leadership at corporate level).
Therefore, if you plan a corporate-wide assessment/audit, define your own
Scoreboard and test it on what you see as your best plant and especially the
best planning and scheduling process. Personally, I will wager a significant
sum of money that the best plant will have the best planning and scheduling
process. Figure 5.8 illustrates how The Scoreboard for Maintenance
Excellence includes these six key maintenance resources and how hidden
resources can evolve from the synergy of team efforts.
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Figure 5.6 Part 1: Scoreboard for Maintenance Excellence.
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Figure 5.7 Part 2: Scoreboard for Maintenance Excellence.



The Scoreboard for Maintenance™ 2015 version

|l

l

The TMEII Scorehoard Includes 38 Best Practice Categories
to Improve Six Key Maintenance Resource Areas

I § 1 11

Hidden Resources from a

Team Based Culture:

The Synergy of Team Efforts

People | Technical | Physical | Information | Parts &
Resources [ Skill Asset Resources | Material
Resources | Resources Resources

'y




Figure 5.8 Six maintenance resources to improve maintenance in total, not
piecemeal.

The 2015 version of The Scoreboard for Maintenance Excellence was updated
by adding or expanding these 15 important best-practice categories shown in
Figure 5.9.

The Scoreboard for Maintenance Excellence provides a means to evaluate how
we are managing our six key maintenance resources: people, technical skills,
physical assets, information, parts and materials, and our hidden resources—the
synergy of team efforts. The following shows how the 38 evaluation categories
are broken down across the six key maintenance resource areas:



1. People Resources

* Top management support to maintenance and physical asset management
* The maintenance organizational climate and culture

* Pride in maintenance

» Maintenance organization, administration, and human resources

+ Contractor management

* Operator-based maintenance and pride in ownership

* HSSE compliance

» Shop facilities, equipment, and tools

* Risk-based inspections and risk mitigation

* Process safety management (and management of change)

» Risk-based maintenance



SCOREBOARD FOR MAINTENANCE EXCELLENCE VERSION 2013

cirebnird : Nomber | Total
v (New or Expanded Benthmlarkcmegnnes ¥
ik scorehoard Version 2013 (| g
(ign
|| T i o o M d Pl s Mg 0w
Mo ey, Pl ad T ool O oW
| Wook e sl S, Tumronds od s 1) boloW
Il ﬁhqvlmlhlhkollnnhE,F.sﬂmlhﬂmdMquHm il il
1 T0d i o gl i g [ T
3. Nl Sy ety vl 5 Conl 5
I ooy i
B [l [ W[ W
I et Analyss Tol: Rl e F.mlrﬂ- EH{M Rosl Cause Comecine Acion {HLTA I Il
e Mol et Anss (FMEA), Rt Cose Fal Anlss (RCEA) ad Pl
B N
2.k el Mo O N W
] Emnnhliy 1 Il
B Trcoatiiy 19 [
3| P Sley Minagemunt 381 ! Minagemeof Chng () i il
B, ok o oo (R Rk Ao 1 M
| PRI m M | il




Figure 5.9 Fifteen new or expanded Scoreboard for Maintenance
Excellence benchmark categories in version 2015.



2. Technical Skill Resources

* Craft skills development and technical skills
* Maintenance engineering and reliability engineering support
* Reliability centered maintenance (RCM)

» Overall craft effectiveness



3. Physical Assets and Equipment Resources

* Production asset and facility condition evaluation program

* PM and lubrication

* Predictive maintenance and condition monitoring technology applications
* Process control and instrumentation system technology

* Energy management and control

* Maintenance and quality control

« Sustainability

» Critical asset facilitation and overall equipment effectiveness



4. Information Resources

» Maintenance strategy, policy, and total cost of ownership

* Maintenance business operations, budget, and cost control

* Work management and control: maintenance and repair

» Work management and control: shutdowns, turnarounds, and outages (STOs)
* Shop-level maintenance planning and scheduling

* STO and major planning/scheduling and project management

» Manufacturing facilities planning and property management

» Maintenance performance measurement

* Traceability

* CMMS and business system



5. Parts and Material Resources

» Storeroom operations and internal MRO customer service

* MRO materials management and procurement



6. Hidden Resources—The Synergy of Team Efforts

* Maintenance leadership, management, and supervision

* Reliability analysis tools: root cause analysis, root cause corrective action,
failure modes effects analysis, root cause failure analysis, and failure reporting
analysis and corrective action system

+ Continuous reliability improvement

Your Global Benchmark: An assessment using The Scoreboard for
Maintenance Excellence provides a “global, external” benchmark against
today’s best maintenance practices. It is very important to note that the
overall total score for the assessment is not an absolute value. However, the
assessment results and the overall total score do represent an important
benchmark and a baseline value. Results will identify relative strengths
within an operation and opportunities for improvement from among the 38
best-practice areas and 600 prescriptive evaluation items. The assignment of
baseline values to each evaluation item is not an exact science. It should be
based on an objective assessment of the best practice item when observed at
a point in time.

Benchmarking Results: Overall assessment results fall into five possible
overall rating levels as shown in Figure 4.6: excellent, very good, good,
average, and below average. Each of the five overall ratings levels
represents at least a nine percentage point spread.

A summary of baseline value assignment for each rating level is as follows
(Figure 5.10):

Baseline Value 10: Excellent: The practices and principles for this evaluation
item are clearly in place, and this rating provides an example of world-class
application of the practice. There is evidence that this practice has received
high-priority support in the past to achieve its current level.



For an overall baseline rating of excellent, the range of total baseline points
is 5400-6000 points or 90-100% of the total possible baseline points of 6000.
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Figure 5.10 Benchmark rating summaries by total point range.

Baseline Value 9: Very Good: This rating denotes that current practices are
approaching world-class level as a result of high-priority focus on continuous
improvement for this evaluation item. This practice continues to be a high
priority for improvement within the organization.

For an overall very good baseline rating, the range of total baseline points is
4800-5399 points or 80-89% of the total possible baseline points of 6000.

Baseline Value 8: Good: This rating denotes that the practice is clearly above
average and above what is typically seen in similar maintenance operations.
There is a need for additional emphasis, to reassess priorities, and to reconfirm
commitments to improvement for this evaluation item.

For an overall good baseline rating, the range of total baseline points is
4200-4899 points or 70-79% of the total possible baseline points of 6000.

Baseline Value 7: Average: This rating represents the typical application of the
practice as seen within a maintenance operation that has had very little
emphasis toward improvement. It reflects an operation that typically is just
maintaining the status quo. The organization should conduct a complete
assessment of maintenance operations and review this practice in detail for
improvement or for implementation if it is not currently in place.

For an overall average baseline rating, the range of total baseline points is
3600-4199 points or 60-69% of the total possible baseline points of 6000.

Baseline Value 6: Below Average: This rating (a score of 6) denotes that the
application of this practice is below what is typically seen in similar
maintenance operations. This practice may not be currently in place and should
be considered as part of the organization’s continuous improvement process.
Immediate attention may be needed in some areas to correct conditions having
an adverse effect on customer service, safety, reqgulatory compliance, or
maintenance costs.

For an overall baseline rating of below average, the total baseline points are



from 3000 to 3599 points of the total possible baseline points of 6000.

Baseline Value 5: Poor: This rating denotes that the application of this practice
is below what is typically seen in similar maintenance operations. Similar to a
below average rating, this practice may not be currently in place and should be
considered as part of the organization’s continuous improvement process.
Immediate attention is to correct conditions having an adverse effect on
customer service, safety, requlatory compliance, or maintenance costs.

For an overall baseline rating of poor, the total baseline points are less than
2999, or 49% or less of the total possible baseline points of 6000.

Figure 5.11 provides key comments for each of the Scoreboard for Maintenance
Excellence benchmark rating levels.

Appendix A includes a complete Scoreboard for Maintenance Excellence
formatted as shown in the following example in Figure 5.12.

Benchmark Criteria Number 1: This example also illustrates the very first
benchmark evaluation criteria on the Scoreboard, which is related to
whether or not maintenance is a considered a priority in your operation.
Does your organization include maintenance within its plant goals as a key
item?
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Figure 5.11 Rating summary comments for results from a Scoreboard for
Maintenance Excellence assessment.
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Figure 5.12 Example format of benchmark evaluation criteria.

Lesson Learned: As a plant manager of a high-quality hand tool
manufacturing plant in the mid-1980s, I was fortunate to be a part of an
operation that did have maintenance as a key written part of our plant
goals, as listed below:



Plant Operating Goals: Crescent-Xcelite Plant (A
Division of Cooper Industries)

1. Aggressive investigation and follow-through of potential new products and
markets. Maintain a close working relationship with sales and marketing
functions to enable Crescent-Xcelite to react to customer and marketplace
changes.

2. New manufacturing technology will be integrated into our manufacturing
methods and process. This will allow Crescent-Xcelite to be competitive in the
basic areas of quality, price, and service.

3. Maintain technical competence or workforce (internal and external training).
4. Clean, orderly, safe workplace.

5. Create an atmosphere of pride in workmanship (quality awareness and quality
improvement programs).

6. Balanced line product flow through manufacturing phases using hard
automation or robotics when economically feasible.

7. Control all inventory levels using automated reporting and Materials
Requirement Planning (MRP) system and capacity planning.

8. PM to monitor and adjust equipment to eliminate production disruptions.

9. Simplified quick-change tooling to accommodate short runs and reduce
Materials Requirement Planning (MRP).

10. Equipment and tooling monitored to achieve 100% first-run quality
capability.

11. Create a no-crisis atmosphere for all employees.



In our case, effective PM and PdM was one of our key operating goals for the
plant and was one of the factors contributing our quality and service level during
a period of intense competition from foreign hand tool manufacturers. Our PM
included not only heavy machining equipment, heat treat, plating, molding, and
automated forging equipment, but it also included all of the tooling fixtures,
cutters, and dies used in a high-quality machining operation. I vividly remember
that our contracted vibration analysis service saved us from having a major
catastrophic failure with a new automatic side polishing machine

Never, never, never give up: If you do not have a top leader that appreciates
and values maintenance as a key contributor to profit and customer service,
then do not give up. As Jim Valvano (the late coach of the 1983 North
Carolina State National Champions) and Great Britain’s World War 11
leader Winston Churchill both said, “Never, never, never give up!” Continue
the good fight, get the facts for true return on maintenance investments, and
continue to educate top leaders that pride in maintenance is a core
requirement for total operations success. As a new or experienced planner,
you play a key role in leading maintenance forward with proactive
maintenance and greater productivity. Know what best practices you need
or just the often very plain adjustments needed to make your planning,
estimating, and scheduling a reliable process in your operation.

We strongly believe in basic maintenance best practices as the foundation for
maintenance excellence. Our improvement process includes all maintenance
resources, equipment, and facility assets as well as the craftspeople and
equipment operators. It also includes MRO materials management assets,
maintenance informational assets, and the added value resource of synergistic
team-based processes. Continuous reliability improvement improves the total
maintenance operation.

The Scoreboard for Maintenance Excellence concept and the various Scoreboard
versions have been used to perform over 200 maintenance assessments/audits,
and over 5000 organizations have requested and received copies for their internal
use. For example, The Scoreboard for Maintenance Excellence was used by
plant maintenance operations at Honda of America after making slight
modifications and then using it extensively as a self-assessment to help direct
their maintenance strategy. It was then translated into Japanese for presentation
to key Japanese executives visiting Honda plants in the United States. Another
excellent example as discussed previously is where the Boeing Commercial



Airplane group combined elements from this same Scoreboard with their
company-wide maintenance goals to develop The Boeing Scoreboard for
Maintenance Excellence. At Boeing, over 60 manufacturing maintenance work
units at region, group, and team levels were then evaluated with structured on-
site visits. The use of this comprehensive best-practice guideline, specifically
tailored to the maintenance of aircraft manufacturing equipment (and the
associated manufacturing and test facilities complexes) across the United States,
is still one of the largest internal benchmarking efforts ever undertaken.

A Complete Scoreboard Self-Assessment is Recommended, So “Just do it!”:
For example, MRO materials management, storeroom operation, and
procurement may be an area needing special attention. Shop-level planning
and scheduling is often a typical need and can be a primary focus area.
Regardless of the different areas creating the obvious concerns and
“organizational pain,” a short-term, piecemeal approach to an evaluation is
not recommended. A complete benchmark evaluation of the total
maintenance operation is highly recommended. There are 600 specific
evaluation items that are evaluated through direct shop floor interviews,
close observations, and review of information or procedures. Each one is
important; some provide more value more than others. However, each of the
600 items on The Scoreboard for Maintenance Excellence is part of
establishing a solid foundation for profit- and customer-centered
maintenance. Long-term continuous reliability improvement is also a very
important connecting link that ensures that we consider all maintenance
resources in our improvement process. The journey is not to maintenance
excellence but rather a journey that continuously moves toward
maintenance excellence. Another key point is all about what this book
encourages you to do with all topics in this book. That key point borrowed
from the Nike commercial says to ”Just do it.”

Several organizations such as TMEII stand ready to support your mission-
essential plant maintenance operation with an assessment performed by well-
qualified staff. Although a self-assessment has many benefits, we believe an
assessment conducted by an outside resource provides a greater sense of the “big
picture” in terms of objectivity and completeness. Regardless of your situation, it
is important that you do something to “determine where you are.” Should you
want to begin with an internal self-assessment of maintenance, here are some
guidelines to consider when using The Scoreboard for Maintenance Excellence.
You can do a self-assessment at any time by using Appendix A in this book. See



Figures 5.13 and 5.14 for key steps for your self-assessment.

Obtain Leadership Buy-In

1. Establish a firm commitment from the organization’s top leadership for
conducting a total maintenance operation assessment. Figure 5.2 illustrates this
important key to your success. Not only must the commitment be from top
leadership, it must also begin with the maintenance leader.

2. Establish a firm commitment from the organization’s top leadership to take
action based on your current needs. Every organization is different and may have
a need to focus on one or more specific best-practice categories. For example, in
this case, the self-assessment can focus on areas such as improving storeroom
operations or planning and scheduling processes. However, the assessment must
take a complete look at all Scoreboard categories and get a complete “where we
are now” picture of the total maintenance process.



THE SCOREBOARD for MAINTENANCE
EXCELLENCE ASSESSMENT:
Key Steps to Continuous Reliability Improvement

1. Determine the Nead and
Gain Commitment to Take Action

2. Preplanning for On -Site
Tima

3. Conduct Scoreboard for
Maintenance Excellence
Assesament

4, Evaluate Assessment Results,
Recognize Successes

5. Determine Improvement

Proventive/Predictive Maintenance
Jmprove Parts Inventory and Control
-Modernize Storaroom Oparation
dmprove Parts Procurement
Amprove Work Managomant
«Effective Planning and Scheduling
-Reliable Planning Times
Amprove Repair Methods and Quality
-Craft Skills Development
Performance Measurement
Amplement or Improve CMMS
Ancroase Asset Uptimo and Reliability
{Operator-Based Maintenance
Continuous Raliability Improvemiant
Energy Managemont
dmprave Rogulatery Complinnc
dmprove Safety and Security

6. Determine Potential Savings
and the Reguired Investment .
Present Preliminary
Assessment Results to Client,

7. Develop a Measurable Plan
of Action

8. Oral and Written
Presentation of Assessment
Results

9. Implement Plan of Action
(Short and Long Term Plans)

10. lmpltrmnt Maintenance
Excellence Index
to Validate Return on
Investment

11. Achieve Maintenance
Excellence and Total
Operations Success

12. Continuous
Reliability Improvement




Figure 5.13 Key steps for the Scoreboard for Maintenance Excellence
assessment.
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Figure 5.14 Key steps for your self-assessment.

3. Maintenance leaders must be brave enough and prepared to share good news
and bad news on the basis of results of the evaluation to top leaders. When we
perform an assessment, we strive to make it a very positive process for all
involved. There will always be successes to highlight and really no bad news;
rather, we focus on opportunities.

Step 1: Charter Maintenance Excellence Strategy Team

(a) Establish a maintenance excellence strategy team to guide and promote
improved maintenance practices within your organization whether at single or
multiple sites

(b) Use a team-based approach with a cross-functional evaluation team
specifically chartered for conducting and preparing the results of your evaluation

(c) Have at least one team member (or designated resource person) with a solid
background and knowledge in each of the 38 evaluation categories

(d) Consider bringing on board third-party outside support to be a part of your
team and the assessment process.

Step 2: Understand the Evaluation Categories and Evaluation Criteria
(a) Gain complete understanding of each of the 600 evaluation items

(b) Modify existing evaluation criteria as required for your organization
(c) Define the importance and weighted value of evaluation categories

(d) Add or delete evaluation criteria as required for your unique operation

(e) Ensure that all team members understand the scoring process for each
evaluation item

(f) Ensure that consistency in scoring each evaluation category is applied using
standard guidelines



Step 3: Develop Assessment Action Plan

(a) Determine baseline information requirements, persons to interview, and
observations needed before the start of the evaluation. A pre-assessment
checklist follows:



Pre Assessment Checklist for Baseline Information

The following checklist is not all inclusive of the information required for an
assessment. It does represent very important areas that we try to get before
performing an assessment. All of the data/information listed in the following
checklist may not be readily available. As much information as possible should
be assembled and reviewed before the start date of the assessment. When we
perform an assessment, this step allows us to gain a better understanding of the
client’s operation before the on-site visit and helps save a lot of time when on
site.

Organization Charts/Job Descriptions

» Mission statement/quality statement for your overall organization
* Mission statement for your maintenance operation

» Staff directory of personnel and contact information/e-mail, etc

* Organization chart for your plant/facility

* Maintenance organization charts by each craft area

* Head counts in each craft area

* Position descriptions of key maintenance leaders—managers, supervisors,
foremen, maintenance engineers, planners, team leaders, storeroom supervisor,
etc.

* Craft job descriptions—sample from each craft area



Craft Skills Development

* Information on craft training completed in past several years (i.e., in-house
programs, vendor)

» Seminars or ongoing apprenticeship programs, etc.

* Results of past craft skills assessments or employee surveys on training needs,
etc.

Craft Labor Rates/Overtime History

* Average hourly rate by craft area

* Average fringe benefit percentage factor for your organization
* Overtime rates

* Past 3 to 5-year history of overtime

* Overtime hours (by craft area, if available)

 Overtime payroll costs (by craft area, if available)

Maintenance Budget and Cost Accounting

* Total maintenance budget (3 years)



» Total craft labor cost (3-5 years)

» Total parts/materials (3—-5 years)

+ Contract maintenance costs (3-5 years) (by type of service if available)
* Copy of current maintenance budget

* Copy of previous year’s maintenance budget

* Procedures for charging craft labor and parts/materials to equipment history or
to maintenance budget accounts

* Procedures for monitoring equipment/process uptime

PM, PdM, RCM, and Total Productive Maintenance
(TPM) Processes

» Sample lubrication services checklists or charts
» Sample PM checklist/instructions

* List of equipment having PdM services for vibration analysis, oil analysis,
infrared or other technologies

* Any summary results of major success with PM/PdM and reliability
improvement at the plant/facility site

» Summary of experiences with RCM-type processes

» Summary of experiences with TPM-type processes

Maintenance Storeroom and MRO Purchasing



Operations

» Total dollar value of current maintenance-related inventory (ABC classification
if available)

* Inventory dollar value of critical spares/insurance-type items

* Inventory dollar value of all other items

* Estimated value of items not on inventory system

» Total number of stocked items (stock-keeping units)

» Total number of critical spares/insurance items

» Total stock items—all other parts not classified as critical spares
* Copy of storeroom procedures for

* Purchase requisitions/purchase orders

 Additions to stock/establishing stock levels

* Issuing/receiving

* Receiving requirements for incoming quality validation
 Obsolete parts

» Parts/material inventory classification

* Results of most recent physical inventory or cycle count results
* Accuracy level, write-offs, or adjustments

* Copy of storeroom catalog (if online will review on-site)

* Information on vendor stocking plans and vendor partnerships currently in



place

Work Orders and Work Control

 Copy of work order currently being used and priority system description
* Copy of work order/work control procedures

* Current backlog by craft area (if available)

* Planning and Scheduling Procedures

» Work management procedures

* Time-keeping methods (operations personnel and maintenance personnel)

CMMS

+ System name and date initially installed

* CMMS system administrator’s name and contact information

» Names of other key staff with responsibilities for data integrity:
* Parts information

» Equipment/asset information

* PM/PdM procedures

* Maintenance budgeting and service charge backs



* Shop-level planning and scheduling
* Project-type planning and scheduling

* Your primary CMMS vendor support person and contact information

Maintenance Performance Reports

* Copy of any reports or current information that is being used to evaluate
maintenance performance

* Summary of key performance indicators that you feel are needed
* Operations performance report

* Copy of any reports or information used to evaluate operations performance
that uses maintenance-related data (i.e., equipment uptime [availability])

(b) Develop schedule and implementation plan for the assessment

(c) Develop and implement a communication plan within the organization to
inform all about the process

Step 4: Conduct Assessment of Total Maintenance Operation

(a) Assign team members to specific evaluation categories (ideally, in two-
person teams for each category)

(b) Conduct kickoff meeting, firm up specific interview and observation
schedules, etc.

(c) Conduct the assessment, record observations, and assign scores to each
evaluation item

(d) Ensure CMMS is an effective business management tool for maintenance



Step 5: Analyze, Review, and Present Results

(a) Review all scoring for consistency

(b) Develop final results of the assessment and document in a written report
(c) Determine strengths/weaknesses and priorities for action

(d) Define potential benefits, either direct or indirect savings, or gained value
from existing resources

(e) Gain internal team consensus on methodology for determining benefits and
the value and type of savings

(f) Present results to top leaders with specific benefits and improvement
potential clearly defined

(g) Refine results based on feedback from top leaders

(h) Gain commitment from top leaders for investments to implement
recommendations

Step 6: Develop Path Forward for Maintenance Excellence
(a) Develop a strategic plan of action for implementing best practices
(b) Define tactical plans and operational plan of actions

(c) Define key performance measures, especially those that will validate
projected benefits

(d) Implement methodology to measure performance and results
(e) Measure benefits and validate Return on Investment (ROI)

(f) Maintain a continuous reliability improvement process (i.e., repeat
assessment process)

— Follow-up initial use of Scoreboard for Maintenance Excellence with periodic
assessments every 6-9 months



— Follow-up initial use of CMMS benchmarking system
— Continuously validate results with Maintenance Excellence Index

Invest in External Resources: It is extremely important to know where your
organization stands on physical asset management and maintenance issues
and challenges so that it can quickly identify areas for improvement. Every
delay along the way delays receiving the potential benefits and added value.
Self-assessments are recommended and very good starting points when
nothing else is available for using external support. However, a more
comprehensive, objective assessment performed by external consulting
resources (or possibly qualified corporate-level staff with decades of
maintenance-focused expertise) is highly recommended. In the long run,
external resources will provide additional justification and measurable
results. Therefore, take a look at using an external resource to support this
essential first step after your organization makes the initial commitment.

Typical Project Plan of Action: The recommended path forward offers an
excellent opportunity for immediate results at the pilot site plus the time to
learn from this assessment before conducting future assessments. TMEII
highly recommends having a maintenance excellence strategy team in place
to provide overall leadership, support, and direction. The measurement of
results ensures that initial projections of benefits are achieved and that the
ROI for this pilot effort exceeds expectations. Included in Figure 5.15 is a
typical project schedule in which the self-assessment includes two sites.



Recommended Next Steps after the Scoreboard for
Maintenance Excellence Assessment

Document Assessment Results: After The Scoreboard for Maintenance
Excellence assessment has been completed, a written and oral report to top
leaders will document the results with a presentation of recommendations
and a plan of action. Key areas of the report presentation will help you to

* Determine strengths/weaknesses and priorities for action
* Benchmark your CMMS installation

* Maximize benefits of CMMS

* Develop maintenance as a profit center

* Define potential savings

* Develop recommended plan of action (and implement)
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Figure 5.15 Typical project schedule in which the assessment includes two
sites.

* Develop method to measure and validate results
* Initiate a maintenance excellence index

Determine Strengths/Weaknesses and Priorities for Action: After an
objective assessment is completed, it is very easy to identify strengths and
weaknesses, which then leads to defining the priorities for action. In some
operations it is very often back to the basics, such as

* PM has been neglected; no time to do it

* The understanding of predictive technologies is limited

* The application of continuous reliability improvement was never initiated
* The parts storeroom was never given the proper attention it needed

* The accountability for craft time is not being done

* The charge back to the customer was not done or is incomplete

* A reactive, fire-fighting repair strategy is in place

* Valuable craft time is wasted (e.g., chasing parts/materials, waiting, unplanned
work)

* There is never time to do the job right the first time

* The asset uptime is uncertain and the manufacturing operation is not reliable
* Quality is inconsistent because of maintenance processes

* There is never time for craft training

* The CMMS was purchased as “the solution” and not “the tool.”



* The existing CMMS functionality is not being fully used

Very often, the CMMS takes the hit as the cause of all of the weaknesses.
CMMS is blamed for not being able to do this and that, causing all types of
problems and extra work. This attitude will generally always be the case when
the CMMS was purchased as “the solution” and not “the tool”. The bottom line
here is that most systems are underutilized, and when fully used with all of their
intended functionality they will serve their primary IT purpose.

Therefore, just as we can benchmark a total maintenance operation and its best-
practice application with the 38-category Scoreboard for Maintenance
Excellence, we can also benchmark the CMMS that is in place. We really need
to evaluate the CMMS and its current application as to its effectiveness in
supporting all best practices. Is your CMMS enhancing current and future best
practices or not? Are we getting maximum value from this IT investment? Is
your CMMS truly a maintenance business management system? How can we
improve the current use of the system? In Chapter 8, “Planner Review of a
Critical Planning Tool Evaluating Your CMMS Systems Effectiveness,” we will
answer and take action on these key questions for reliable maintenance planning,
estimating, and scheduling.



Chapter 6



Planners Must Understand Productivity and How
Reliable Maintenance Planning, Estimating and

Scheduling (RMPES) Enhances Total Operations
Excellence

Abstract

This chapter is extremely important for the planner to understand how they
impact productivity improvement within the craft workforce as well as across
the total operation. The profit and customer-centered maintenance operation
must clearly understand productivity and be committed to measuring craft
productivity. All the best practices we discuss in this book contribute either
directly or indirectly to improving craft productivity and physical asset
productivity. I know for sure that it applies to the profit and customer-centered
maintenance contractor striving to meet contract terms and conditions. Defining
overall productivity from the total maintenance process of the total operations
can be a slippery task. Attempting to increase productivity can be even more
difficult if managers mistake efficiency for productivity.

Keywords

ACE Team; cost avoidance; direct cost savings;
effectiveness factor; gained value; OCE; OEE;



Overall Craft Effectiveness,Overall Equipment
Effectiveness; performance factor; planning times;
quality factor; wrench time

This chapter is extremely important for the planner to understand how they
impact productivity improvement within the craft workforce as well as across
the total operation. The profit and customer-centered maintenance operation
must clearly understand productivity and be committed to measuring craft
productivity. All the best practices we discuss in this book contribute either
directly or indirectly to improving craft productivity and physical asset
productivity. I know for sure that it applies to the profit and customer-centered
maintenance contractor striving to meet contract terms and conditions. Defining
overall productivity from the total maintenance process of the total operations
can be a slippery task. Attempting to increase productivity can be even more
difficult if managers mistake efficiency for productivity.

We can be very efficient doing the wrong things such as firefighting and reacting
to emergency repairs. A focus on increasing work order completion rates may
sacrifice quality of repair work. Cutting costs by specifying cheap, prone-to-fail
equipment or parts yields the high cost of low-bid buying and maybe achieving
short-term budget requirements. Doctors and lawyers practice medicine and law;
maintenance and good engineering need to get it right the first time!

Today’s economic climate requires that we define and then improve maintenance
and engineering productivity. Every employee must take ownership in the
organizational mission and the maintenance mission. One manager for the
decision support for operations and maintenance program at the Pacific National
Laboratory in Richland, Washington, categorizes productivity into four levels:
(1) Survival: In a low-productivity environment, the goal is survival. Chronic
operations and maintenance problems will plague such an organization, and low
reliability or outright equipment failures characterize this category. (2)
Adequacy: Uncertainty might characterize this category, but the department is
keeping equipment running. Low efficiency and low productivity are classic
traits of this category. (3) Accuracy: Departments in this segment are secure in
their knowledge of operating and maintaining their facilities but would like
better performance measurements and want to know how their operations and
maintenance affect facility processes. (4) Optimized: These departments know
the slope of their performance curve. They search for ways to optimize the state



of an already effective maintenance process.

What is productivity? One definition of productivity is that it is a measure
relating to quantity or quality of output compared to the inputs required to
produce it. When we look at just three elements of total plant productivity,
production labor, production equipment productivity, and craft labor
productivity all have the same three key factors in common. The same
applies to craft employees performing repair and preventive maintenance
(PM) to support production operation customer. My definition includes
three key factors for productivity:

1. The Effectiveness Factor—Doing the right things.

2. The Efficiency or Performance Factor—Doing the right things and giving the
best personal performance as possible.

3. The Quality Factor—Doing the right things giving the best personal
performance as possible with high quality results.

These three factors apply to production labor productivity, to asset productivity
overall equipment effectiveness (OEE), and to craft labor productivity as shown
in Figure 6.1.

Supporting the improvement of craft productivity can easily provide a return on
investment of six equivalent craft employees to one qualified planner. In
addition, craft labor productivity can be measured for all three elements. Surveys
consistently show that wrench time (craft utilization (CU)), one element of craft
productivity within a reactive, firefighting maintenance environment, is in the
range of 30—40%. A study using work sampling of a major corporation’s
maintenance operation revealed 26%. My surveys from speech and seminar
attendees over the past 15 years shows some people that think their true wrench
time is 15%, 20%, or 25% and much lower than 30%. Therefore, if your baseline
pure wrench time baseline is conservatively at 40%, this means that for a 10-h
day, there are only 4 h of actual hands-on, wrench time. You can do the math on
other levels, 10%, 20%, or 30%. Craft workforce should not take all the blame:
Typically, most of the lost wrench time is not the fault of the craft workforce.
Lost wrench time can be attributed to the following reasons:
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Figure 6.1 Three key productivity factors compared for three elements of
total plant productivity.

Note: Total plant productivity would also include material variances, actual
throughput compared to capacity, and net profit.

8.

9.

. Running from emergency to emergency; a reactive, firefighting operation.
. Waiting on parts and finding parts or part information.

. Waiting on other information, drawings, instructions, manuals, etc.

. Waiting for the equipment to be shut down.

. Waiting on rental equipment to arrive.

. Waiting on other crafts to finish their part of the job.

. Travel to/from job site.

Lack of effective planning and scheduling.

Make ready, put away, clean up, meetings.

10. Troubleshooting, however, is another story: (1) With a “hit-and-miss
approach” it can be wasted time. (2) But it can also be scheduled by the planner,
performed by a qualified person to really determine the scope of work and parts
needed so a true planned job can occur.

There is a question by some maintenance gurus about whether we can or should
measure craft productivity directly. My answer to this is a resounding yes! A
reliable planner will be able to establish reliable repair times for many reasons
other than measuring craft labor performance. We will describe in detail a
method that is easy to use and acceptable to the craft workforce that we call the
ACE (a consensus of experts) Team Benchmarking Process™ to be discussed in
detailed in Chapter 15, Developing Improved Repair Methods plus Reliable
Maintenance Planning Times with the ACE Team Process. Craft resources are



becoming more difficult to find in many areas and there is a true crisis and
shortage of craft labor. One question we want to answer for you is, “How can we
get maximum value from craft labor resources and achieve higher craft
productivity?”

First, we must be able to measure it: Maintenance operations that continue
to operate in a reactive, run-to-failure, firefighting mode and disregard
implementation of today’s best practices will continue to waste their most
valuable asset and very costly resource—craft time. Often true wrench time
is within the 20-30% range for operations covering a wide geographic
service area. An example is PM and maintenance of a countrywide pipeline
like in Oman. With best practices such as effective maintenance
planning/scheduling, preventive/predictive maintenance, more effective
storerooms and parts support, delivery to job site, crafts skill training, and
the best tools, we can contribute to proactive, planned maintenance, and
more productive hands-on “wrench time.” The sticky question of craft
productivity measurement and improvements in union plants often comes
up. Consistent craft productivity measurement and improvements in union
manufacturing in U.S. plants must occur.

Union plants cannot increase hourly rates higher and higher with little or no
productivity. This is not mathematically possible forever. I have said before that
we cannot perform maintenance off shore, except for maybe troubleshooting via
online monitoring/operation of process control systems and worst case, moving
the plant. Maybe we can send items offshore for rebuilding, etc. What are our
options when current productivity of both production operators and crafts people
do not increase as union labor rates continuously go higher and higher? At some
point, higher wages without productivity gains will lead to plant closings due to
profits and offshore relocation for cheaper labor. We might replace union
maintenance with contractor maintenance or even move plants to right-to-work
states. After seeing the Cooper Tool Group move six unionized plants from the
North (Plumb, Crescent, Wiss, Lufkin, Weller, and Nicholson saw and the
Nicholson file plant) to the South, there must be significant cost improvement.
Craft productivity can be measured and improved. In addition, if we can do it for
in-house maintenance, we can surely do it for maintenance contractors as well.
Therefore, what your wrench time or CU is can be shown in Figure 6.2. Figure
6.3 illustrates craft labor resources and key factors for keeping them as our most
important maintenance resource.






How Your Valuable Craft Time Can Slip Away

Total Available Craft Days: 52 Weeks/Yr x 5 Days per Week
= 260 Available Craft Days Maximum
Without Overtime

260 Total Craft Days - 10 Holidays Per Year
= 250 Craft Days Now Available

250 Days/¥r - 15 Vacation/Sick Days Average Per
Year = 235 Craft Days Now Available

235 Days -15 Days Break Time* Per Year
= 220 Craft Days/Year Now Available

BOTTOM LINE
220 Days + 260 Days = .846 =
85% +/- Maximum Mote: Example with
Craft Time Available for Work 16 min x 2 breaks/

day = 1/2 hourlday x

: o 235 days = 117.5
45% = Maximum Craft Utilization hours. + § howrsidiy
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Figure 6.2 How valuable craft time can slip away.
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Figure 6.3 Craft labor resources—our most important maintenance
resource.

With a good planning, estimating, and scheduling process, significant gained
value is available from increased wrench time or hands-on tools time. An
improvement in actual wrench time from 40% to 50% represents a 25% net gain
in craft time available equivalent and a significant gained value. When we are
able to combine gains in wrench time with increased craft performance (CP)
when doing the job, we increase our total gain in craft productivity. Measuring
and improving overall craft productivity should be a key metric/KPI to justify
effective planning and scheduling, CMMS, and other investments for
maintenance improvement. Increased reliability that increases asset uptime and
throughput is likewise very important.

Before further addressing overall craft effectiveness, I want to cover three types
of cost improvements:

1. Direct cost savings. They come from direct savings in standard labor and
materials cost. For maintenance, this can come via staff reductions, by using
contractors, or parts procurement of like quality parts at reduced costs.

2. Cost avoidances. A good maintenance example is when PM/PdM/CBM
detects a problem when it can be a planned repair before a catastrophic, high
consequence failure occurs. With a little estimating between cost of planned
work versus possible cost of major unexpected failure, this extra can give you
valid cost avoidances and return on investment (ROI) for PM/PdM/CBM
activities.

3. Gained Value. This one is the value of (1) gained labor productivity or (2)
value of gained production. It can be said simply as doing more with existing
resources, i.e., gained value.

Planners, pay attention, as we will now look at a new term, overall craft
effectiveness (OCE). As we saw previously, OCE has the same basic factors as
(OEE; availability, performance, and quality) but applied to craft productivity
and people resources as compared to OEE, focused upon critical physical assets
and physical asset productivity.



The profit and customer-centered maintenance leader (in house or contractor)
must consider total asset management in terms of improvement opportunities
across all maintenance resources. There are many questions to be asked about
how we can improve the contribution that each of these six resources (from
Chapter 5) makes toward your goal for maintenance excellence:

* Physical resources: equipment and facilities.

* People resources: craft labor and equipment operators.

* Technical skill resources: craft labor that is enhanced by effective training.

» Material resources: maintenance repair operations (MRO) parts and supplies.

* Information resources: useful planning, scheduling, and reliability information,
and not a sea of useless data.

 Hidden resources: The seemingly magical synergy of teamwork as a true
people asset multiplier.

Measuring and improving OCE must be one of many components to continuous
reliability improvement process and total asset management. OCE includes three
key elements very closely related to the three elements of the OEE Factor.



Overall Equipment Effectiveness

We must clearly understand the elements of OCE and how the OCE factor
relates to better use of our craft workforce. Most everyone recognizes and
understands the world-class metric OEE that measures the combination of three
elements for the physical asset: equipment asset availability, performance, and
quality output. OEE is about measuring asset productivity. The calculation of
OEE is shown in Figure 6.4.

The OCE factor focuses upon craft labor productivity and measuring/improving
the value-added contribution that people assets make. Just like OEE, there are
three elements to the OCE factor:

» Effectiveness factor: CU for OCE and Asset availability for OEE.

+ Efficiency factor: CP for OCE and Asset performance for OEE.

* Quality factor: Craft service quality (CSQ) for OCE and Quality of asset output
for OEE.
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Figure 6.4 Overall craft effectiveness.

All three elements of OCE can be as well defined as all three of the OEE factors.
We will now review the three key elements for measuring OCE and see how
they very closely align with the three elements for determining the OEE factor
for equipment assets. Figure 6.5 provides a comparative summary and Figure 6.6
defines how OCE is calculated.

OCE focuses upon your craft labor resources: I strongly believe in basic
maintenance best practices as the foundation for maintenance excellence.
This is what I call continuous reliability improvement (CRI). CRI is about
maintenance business process improvement that includes opportunities
across all maintenance resources: equipment and facility assets, as well as
people resources—our crafts workforce and equipment operators. CRI
must also include MRO materials management assets, maintenance
informational assets, and the added value resource of synergistic team-
based processes. CRI improves the total maintenance operation and can
start with measuring and improving OCE.

The Maintenance Excellence Institute International advocates, supports, and
clearly understands the need for reliability-centered maintenance (RCM) and
total productive maintenance (TPM) types of improvement processes. But out on
the shop floor, we see today’s trend toward forgetting about the basics of
“blocking and tackling” while going for the long touchdown pass with some new
“analysis paralysis” scheme. RCM and root cause analysis (RCA) are not really
analysis paralysis when done correctly with true information and when they are
not based upon “precisely inaccurate” data.

Build upon the basics: Your approach must be built upon the basics and
then include, but go well beyond, the traditional RCM/TPM approaches to
CRI (Figure 6.7).

Maintenance excellence can start with PRIDE in maintenance: Do not take
a piecemeal approach that focuses only RCM-type processes on physical
assets and equipment resources. Often the maintenance information
resource piece, among others, is a missing link for the successful RCM-type
process. RCM alone can often become analysis paralysis with no data or



bad data. Your approach should be about improvement opportunities across
all maintenance resources. There of course must be priorities as to where we
start and where we make investments. I have been asked numerous times
what would I want first in starting a new maintenance operation? I reply
that after finding the best craft people available (with PRIDE in
maintenance) I would establish effective planning, estimating and
scheduling, an effective PM/PdM program, and a responsive parts
storeroom and procurement process.
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Figure 6.5 Summary comparisons of overall craft effectiveness (OCE) and
overall equipment effectiveness (OEE).
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Figure 6.6 Calculating overall craft effectiveness (OCE).
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Figure 6.7 Continuous Reliability Improvements (CRI).

For example, with the crafts labor resource, we can easily measure the three
elements of OCE, as we will see later. However, we can start the journey toward
maintenance excellence by just helping to achieve PRIDE in maintenance from
within the crafts workforce and among maintenance leaders at all levels and
PRIDE in maintenance around the world as illustrated in Figure 6.8.

A very important question for the crafts workforce: I have seen
maintenance operations and talked to crafts people all around the world,
starting in South Vietnam in 1970. Almost all attendees at hundreds of my
workshops also agree that their crafts people want to do a good job and be
appreciated for what they do to help achieve the mission of the organization.
In addition, when asked the following question, I have received positive
responses from almost 100% of the thousands of dedicated professional
crafts people I have interviewed. Dedicated union leaders and union crafts
people are also included in my personal sample.
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Figure 6.8 PRIDE in maintenance around the world.

The question I always ask is, “How would you do this job, lead this crew, or lead
maintenance if it were in fact your own maintenance business?” What if we
could get attitudes that are more positive plus action from all our crafts focused
on this important question? I think you as maintenance leaders and especially
planner/schedulers can do it with a combination of many things from this book.
So again I ask you to apply what you think will work and then test other ideas
that you may not fully agree with right now from previous chapters.

Your own internal people can add greater value to your maintenance operation
with a profit and customer-centered attitude about their job and the profession of
maintenance. We feel strongly that maintenance excellence begins with PRIDE
in maintenance. We will later see “How OCE Impacts Your Bottom Line” and
how we can measure and improve the productivity of two important
maintenance resources: craft labor as well as contractor performance
expectations.

Remember that craft labor is a terrible thing to waste: How to improve
OCE is a very key question we need to answer. Getting maximum value
from craft labor resources and higher craft productivity requires
measurement and as well as the big picture of knowing where you are now
with a Scoreboard assessment. Maintenance operations that continue to
operate in a reactive, run-to-failure, firefighting mode and disregard
implementation of today’s best practices will continue to waste their most
valuable asset and very costly resource—craft time. Typically, due to no
fault of the craft workforce, surveys and baseline measurements consistently
show that only about 30—40% of an 8-h day is devoted to actual, hands-on
wrench time. It is very important to understand, “How your valuable craft
time can slip away,” as illustrated in. Best practices such as effective
maintenance planning/scheduling, preventive/predictive maintenance, more
effective storerooms, and parts support all contribute to proactive, planned
maintenance and more productive hands-on “wrench time.” Measuring and
improving OCE must be one of many components to CRI process and total
asset management. OCE includes three key elements very closely related to
the three elements of the OEE factor (Figure 6.9), which we will discuss next



in more detail().



Craft Utilization

CU: The first element of the OCE Factor is CU or pure wrench time. This
element of OCE relates to measuring how effective we are in planning and
scheduling craft resources so that these assets are doing value-added, productive
work (wrench time). Effective planning/scheduling within a proactive
maintenance process is one important key to increased wrench time and CU. It is
also about having an effective storeroom with the right part, at the right place in
time to do scheduled work with minimal nonproductive time on the part of the
crafts person or crew assigned to the job. Your valuable craft time can just slip
away to a level of 30-40% or below when crafts service a large geographic area
—a large plant, refinery, or facilities complex.
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Figure 6.9 The three elements of overall craft effectiveness (OCE).

Pure wrench time is just that and does not include time caused by the following:

1. Running/traveling from emergency to emergency in a reactive, firefighting
mode.

2. Waiting on parts issue, actually finding parts, or getting parts information.

3. Waiting on other asset info, asset drawings, repair instructions,
documentation, etc.

4. Waiting for the equipment or asset to be shut down to begin work with all
necessary risk assessments.

5. Waiting on rental equipment or contractor support to arrive at job site.
6. Waiting on other crafts or crews to finish their part of the job.

7. Traveling to/from job site.

8. All other make-ready, put-away, or shop cleanup time.

9. Meetings, normal breaks, training time, and excessive troubleshooting due to
lack of technical skills.

10. Lack of effective planning and scheduling.

CU (or wrench time) can be measured and expressed simply as shown in Figure
6.10 as the ratio of:

Improve wrench time first Go on the attack to increase wrench time in your
operation even if you do nothing to improve the other two OCE factors: CP
and the CSQ level. As we will see in the following examples, very dramatic
and significant tangible benefits can be realized with just focusing on
increasing wrench time. Improvement of 10-30% points from your current
baseline of wrench time can typically be expected. In addition, often this can
be achieved just from more effective maintenance planning and scheduling.



Let us now look at several examples showing the value of CU improvement
within a 20-person workforce with an average hourly rate of $18.00 and see
the significant benefits that a 10% increase in CU can provide.

Gained value of 10% in wrench time: What if through better planning and
scheduling, good parts availability, and having equipment available to fix it
on a scheduled basis, we are able to increase actual wrench time by just
10% from a baseline of 40%? What is the gained value to us if we get a
wrench time increase across the board for a 20-person crew being paid an
average hourly rate of $18/h? First let us look at what it is really costing us
at various levels of wrench time.

Total Craft Hours Available and Annual Craft Labor
Costs for Crew of 20 Crafts
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41,600 Craft Hours @ $18/h = $748,800 Craft Labor Cost/Year






Figure 6.10 Craft utilization (CU) calculation.

Wrench Time and Actual Costs Per Hour at Various
Levels of CU

Example: What if baseline for wrench time is 40%? With effective planning
and scheduling we can achieve at a minimum of a 10-point improvement in
CU from our current baseline. Starting from a baseline of 40% and
increasing wrench time up to a level of 50%, we in effect get a 25% increase
in craft capacity for doing actual work.

» Total hours gained in wrench time: 4160 h
20,800 h @ 50% — 16,640 h @ 40% = 4160 h gained

* Total gain in equivalent number of crafts positions: 5
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» Total gained value of 5 equivalent positions: $187,200
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Valuable craft time can be regained: For the 20-person craft workforce, just
a 10% improvement up to 50% wrench time is 4160 h of added wrench
time. This gain represents a 25% increase in overall craft labor capacity.
The maintenance best practice for planning and scheduling requires a
dedicated planner(s). An effective maintenance planner can support and
plan for 20 to 30 crafts positions. With only a 10% increase in CU for a 20-
person craft workforce, we can get more than a 5 to 1 return to offset a
maintenance planner position.

Example B: What if wrench time is 30%? For many operations, wrench
time is only about 30% and sometimes below 30%. Again, with effective
planning and scheduling, good PM/PdM and parts availability we can
eliminate excessive non-wrench time. An improvement of at least 20 points
in CU is very realistic. If we begin from a baseline of 30% up to a level of
50%, we are in effect getting a 67% percent increase in craft capacity for
actual hands-on work.

The gained value of going from 30% up to 50% wrench time:
* Total hours gained in wrench time: 8320 h
20,800 h @ 50% — 12,480 h @ 30% = 8320 h gained

* Total gain in equivalent number of crafts positions: 13
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» Total gained value of 13.3 equivalent positions: $497,952
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Valuable craft time can be regained: Tremendous opportunities are
available for the 20-person craft workforce with wrench time currently in
the 30-40% range. Just a 10-20% improvement up to 50% wrench time can
be from 4000 to 8000 h of added wrench time. This gain represents a 25—
67% increase in overall net craft labor capacity. There is one important best
practice needed to help you regain valuable craft resources. The
maintenance best practice for planning and scheduling requires dedicated
planners that are effective maintenance planners/schedulers that can
support and plan for 20 to 30 crafts positions.

Use your CMMS/EAM as a mission-essential information technology tool that
supports planning and scheduling, better MRO materials management, and
effective preventive/predictive maintenance. They are three best practices for
improving craft wrench time. Bottom line results that give us 5-13 more
equivalent craft positions and up to $500,000 in gained value of more wrench
time with existing staff can be dramatic proof that internal maintenance
operations can be profit centered.



Craft Performance

CP: The second key element affecting OCE is CP. This element relates to how
efficient we are in actually doing hands-on craft work when compared to an
established planned time or performance standard. CP is expressed as the ratio
of:






CP is directly related to the level of individual craft skills and overall trades
experience as well as the personal motivation and effort of each craftsperson or
crew. Effective craft skills training, technical development, and PRIDE in
maintenance all contribute to a high level of CP.

CP calculation: For example, the planned time for a minor overhaul or
planned repair is 10 h based on a standard procedure with parts list, special
tools, permits required, etc.



i

J’ i IH XI“I

|









An effective planning and scheduling function requires reasonable repair
estimates. They are what I call reliable planning times needed for scheduling,
and they should be established for as much maintenance work as possible.
Because maintenance work is not highly repetitive, the task of developing
reliable planning times is more difficult. However, there are a number of
methods for establishing planning times for maintenance work including;:

* Reasonable estimates: A knowledgeable person, either a supervisor or planner,
uses their experience to provide their best estimate of the time required. This
approach does not scope out the job in much detail to determine method nor
outline job tasks or special equipment needed. However, it can have value when
there is no reliable work measurement method in place.

* Historical data: The results of past experience are captured via the CMMS or
other means to get average times to do a specific task. Over time, a database of
estimated time is developed that can be updated with a running average time
computed for the tasks. I often call this “hysterical data” due to inconsistencies
in reporting time, actual location of work, and delays in getting parts or
equipment access, etc.

* Predetermined standard data: Standard data tables for a wide range of small
maintenance tasks have been developed. Standard data represents the building
blocks that can then be used to estimate larger, more complex jobs. Each
standard data table provides what the operation is, what is included in the time
value, and the table of standard data time for the variables that are included. The
universal maintenance standards (UMS) method used back in the 1970s and
developed by the U.S. Navy and H. B. Maynard Inc. represents a predetermined
standard data method. We used this method in the early 1970s to train 65 fleet
maintenance planners for the North Carolina Department of Transportation’s
Division of Highways. UMS is a very detailed method when using standard data
for every motion and turns of all types of tools used by a mechanic to complete a
“benchmark job.” Benchmark jobs were put on a “spreadsheet” for “slotting” to
get wrench time, upon which allowances were added to create the planning time
for scheduling. Once “spreadsheets” were developed for all trade areas and types
of work, the relatively small number of benchmark jobs analyzed for putting on
“spreadsheets” allows a good planner to estimate wrench time for a wide number
of incoming jobs. In addition, the accuracy of the slotting process is 95% within
the respective UMS time ranges.



» The ACE team benchmarking process: As a means to overcome many of the
inherent difficulties associated with developing maintenance performance
standards, the ACE team benchmarking process was developed. This process is
detailed in Chapter 15, with complete forms in Appendix H. This process was
developed back in 1978 by Ralph W. “Pete” Peters, founder of The Maintenance
Excellence Institute International (TMEII) as part of a Masters program in
management information systems at North Carolina State University. This
method is based upon UMS slotting and range-of-time concept principles plus
the principles of the Delphi technique to gain a consensus. It relies primarily on
the combined experience and estimating and methods improvement ability of a
group of skilled crafts personnel, planners, and supervisor. The objective is to
determine reliable planning times for a number of selected “benchmark™ jobs.
This team-based process that uses skilled crafts people places a high emphasis
on continuous maintenance improvement to reflect improvements in
performance and repair methods plus repair quality.

Generally, the ACE team benchmarking process parallels the UMS approach in
that the “range-of-time concept” and the “slotting” technique is used once the
work content times for a representative number of “benchmark jobs” have been
established. The ACE team benchmarking process focuses primarily on three
key areas: (1) repair methods improvement to reduce mean time to repair
(MTTR); (2) repair quality and safety; and (3) on the development of work
content times for representative “benchmark jobs” that are typical types of craft
work being performed.

Once a number of benchmark job times have been established, these jobs are
then categorized onto spreadsheets by craft and task area and according to work
groups that represent various ranges of times. Spreadsheets are then set up with
four work groups/sheet with each work group having a time slot or “range of
time.” For example, work group E would be for benchmark jobs ranging from
0.9 h up to 1.5 h and assigned a standard time (slot time) of 1.2 h. Likewise,
work group F would be for benchmark jobs ranging from 1.5 h up to 2.5 h and
assigned a standard time of 2.0 h. Spreadsheets include brief descriptions of the
benchmark jobs and represent pure wrench time. Work content comparison is
then done by an experienced person, typically a trained planner, to establish
planning times within the 95% confidence range. A users guide complete with
step-by-step procedures and forms for establishing the ACE team benchmarking
process is available in Appendix G. Figure 6.11 below illustrates the ACE team
time ranges for work groups A to T with a time range of up to 30 h, ranging from



28 to 32 h.

Planning times are essential: Planning times provide a number of key
benefits for the planning/scheduling process. First, they provide a means to
determine existing workloads for scheduling by craft areas and backlog of
work in each trade area. Planning times allow the maintenance planner to
balance repair priorities against available craft hours and to establish
realistic repair schedules that can be accomplished as promised. Secondly,
planning times provide a target or goal for each job that allows for
measurement of CP. Due to the variability of maintenance type work and
the inherent sensitivity toward measurement, the objective is not so much
the measurement of individual CP. The planner must always remember that
one real objective is measurement of the overall performance of the craft
workforce as a whole. While measurement of the individual crafts person is
possible, CP measurement is intended to be for the maintenance craft labor
resources and getting maximum value as shown in Figure 6.12.



The ACE System Time Ranges
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Figure 6.11 Illustrates the ACE (a consensus of experts) team time ranges
for work groups A to T.
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Figure 6.12 Range of overall craft effectiveness (OCE) element values.

CSQ: The third element affecting OCE relates to the relative quality of the repair
work. This element includes quality of the actual work, where certain jobs
possibly require a callback to the initial repair, thus requiring another trip to fix it
right the second time. Recall the last time you had to call back a repair person to
your home for a job not performed to your satisfaction. This is not a good thing
for a real profit-centered maintenance company! However, CSQ can be
negatively impacted within a plant or facility complex due to no fault of the
crafts person when hasty repairs, patch jobs, or inferior repair parts/materials
create the need for a callback.

We can measure callbacks via the CMMS with special coding of callback work
orders. Typically, the CSQ element of OCE is a more subjective value and
therefore it must be viewed accordingly in each operation. However, the CSQ
level does affect overall craft labor productivity and the bottom line results of the
entire maintenance process. When reliable data are present for all three elements
of OCE, then the OCE factor can be determined by multiplying each of these
three elements:






What OCE can you expect? Since OCE is a rather new concept, there are
actually a limited number of case studies outside the real worldwide
experiences of MEI staff and alliance members. Some organizations try to
measure just wrench time, and it is accepted that 30—40% is typical and
70% is great. Other organizations may measure and track CP if a sound
planning process and reliable planning times are in place. Also, other good
consulting firms shy away from the often sensitive issue of measuring craft
labor at all, especially within a union environment. The Maintenance
Excellence Institute International does recommend measurement even for a
union shop. This is because at some point high wages, growing continuously
without productivity improvement, will make the operation a candidate for
contract maintenance.

The Maintenance Excellence Institute International (TMEII) feels strongly that
measuring and improving productivity of craft labor resources is essential to
profit-centered maintenance and continuous reliability improvement. Measuring
and improving OCE must be addressed by today’s in-house maintenance
operation. Likewise, we feel that the range of OCE element values shown in
Figure 6.13 represents the high, medium, and low combinations for OCE.
Successful operations can expect an OCE factor in the high range of 65% or
more.



Average Wrench
Time Hours
Level of Total Wrench | Actual Hands On
Time (Hours) Per Craft Position
Craft Utilization Cost Per Hour
% 12,480 624
40% 16,640 83
0% 20,800 1040
0% 24,960 | 248
I m W) It
§0% 49,920 |66d
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Figure 6.13 Actual cost per hour at various levels of wrench time.

Note: Maximum possible CU is 85% (as shown previously in Figure 6.2 above
considering paid holidays, vacation time, breaks, but not shop cleanup, employee
meetings, craft training, etc.).

All three elements of OCE are important: Maintenance craft labor may be
very efficient with 100% CP and still not be effective if CU is low and craft
service quality is poor.
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Note: This is the prime example of having high efficiency but doing low quality
work and having low actual wrench time putting out fires from emergency,
nonplanned work.

The nature of determining the value of CSQ can be accomplished and requires a
“good call” by the respective supervisor responsible for work execution. This
element typically can used for calculating OCE if callbacks are recorded
correctly. Plus, there should not be many callbacks as a percentage of work
orders completed. The element of quality of repairs is a very important element
of OCE. It is an important part of effective planning and scheduling related to
monitoring and control of work. Another key part of planning is determining the
scope of the repair job and the special tools or equipment that are required for a
quality repair. That is also why Category 27, Maintenance and Quality Control,
is included as a best practice category on the Scoreboard. A continuing concern
of the maintenance planning function should be on improving existing repair
methods whether by using better tools, repair procedures, or diagnostic
equipment and using the right skills for the job. Providing the best possible tools,
special equipment, shop areas, repair procedures, and craft skills can be a key
contributor to improving CSQ. And CSQ is a key performance indicator that is
determined from periodic review of callbacks, customer complaints, and
customer surveys. Therefore, The Maintenance Excellence Institute International
(TMEII) feels that the OCE factor is best determined by using all three elements
for the OCE factor calculations:
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The impact of improving both craft utilization and performance: Improved
CU through more effective planning of all resources will increase available
wrench time. Improved performance results from the fact that work is
planned and the right tools, equipment, and parts are available made by
planning the right craftsperson or crew for the job with the type of skills
needed. Improving CP is a continuous process with a program for craft
skills training and methods improvement to do the job right the first time in
a safe and efficient manner. The ACE team benchmarking process
mentioned earlier provides reliable planning times based upon “ACE” and
a tremendous repair methods improvement effort as benchmark jobs are
analyzed.



Example C: What if We Increase Wrench Time from 30% to 50% and CP
from 80% to 90%

When we look at the combination of improving both craft utilization and
performance, we see an even greater opportunity for a return on investment. Let
us now look at a very realistic 20-point improvement in CU and a 10-point
increase in CP for the same 20-person craft workforce shown in Figure 6.14,
actual cost per hour at various levels of wrench time, and having an average
hourly rate of $18.00.



Example C Details

* Baseline Cost per Direct Maintenance Hour @ 30% Utilization and 80%
Performance
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Baseline Cost: $748,800 + 9984 Direct Hours = $75 Cost per Direct Craft Hour
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Figure 6.14 Summary comparisons of previous examples.

* Improved Cost per Hour with 50% CU and 90% CP
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Cost per Direct Craft Hour @ 50% CU and 90% CP = $40
$748,800 + 18,720 Direct Hours = $40 Cost per Direct Hour.

» Total Direct Craft Hours Gained = 8736 Total Direct Hours Gained (87%
Increase)

18,720 direct hrs — 9984 direct hrs @ Baseline = 8736 Direct Craft Hours
Gained

8736 direct hrs Gained + 9984 direct hrs @ Baseline = 0.87.5 x 100 = 87% Gain
in Direct Craft Hours

* Total Gain in Equivalent Number of Craft Position: 17 Equivalent Craft
Positions

20 crafts x 0.87 (% Hours Gained) = 17.4 Equivalent Craft Positions
8736 h Gained + 499 h/Craft Baseline Average = 17.4 Equivalent Craft Positions
« Total Gained Value = $655,200

Gain of 8736 Direct Craft Hours x $75 Baseline Cost/Direct Hour = $655,200
Gained Value

$655,200 + $748,800 = 87% Gain from a Baseline of 30% Wrench Time and
80% CP

Summary of our previous examples: The previous examples have illustrated
that increasing OCE provides greater craft capacity and gained value from
increased wrench time. Improving CP in combination with improving CU
simply compounds our return on investment, an astronomical amount of
87% as shown in Figure 6.15.

Where can we apply OCE gained value? Maintenance operations that
continually fight fires and react to emergency repairs never have enough
time to cover all the work (core requirements) that needs to be done. Over
time, more crafts people or more contracted services typically seem to be



the only answers. Improving CU provides additional craft capacity in terms
of total productive craft hours available. In relation to OEE, OCE is
increased people asset availability and capacity. It is gained value that can
be calculated and estimated and then measured. The additional equivalent
craft hours can then be used to reduce overtime, devote to PM/PdM, reduce
the current backlog, and attack deferred maintenance, which does not go
away. Previously, Figure 6.2 showed, “How your valuable craft time can just
slip away.”

Indiscriminate cutting of maintenance is bloodletting: Typically, operations
that gain productive craft hours desperately need them to invest the time
elsewhere. Likewise, we cannot automatically and indiscriminately reduce
head count when we improve overall craft productivity. Indiscriminate
cutting of maintenance is killing the goose that lays the golden egg. If an
organization is not achieving core requirements for maintenance, the
cutting of craft positions to meet budgets is like using bloodletting as a new
cure for a heart attack. It will not work. Just like the high cost of low-bid
buying, gambling with maintenance costs can be fatal. Long-term
stabilization and reduction of head count can occur. Attrition can absorb
valid staff reductions that may result over the long term. We also may
regain our competitive edge and get back some of the contract work we lost
previously to low performance and productivity. We cannot
indiscriminately cut craft labor resources when we increase OCE. The
planner/scheduler helps ensure greater craft productivity and then
maintains the total maintenance requirements from backlog management to
use the gained craft capacity.
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Figure 6.15 Craft labor resources.

Think profit centered: Today’s maintenance leaders (supervisors and
planners included) and crafts people must develop the “maintenance-for-
profit” mindset that the competition uses to stay in business. Measuring and
improving OCE and the gained value received from improving our craft
productivity is an important part of successful total asset management.
Profit-centered in-house maintenance in combination with the wise use of
high quality contract maintenance services will be the key to the final
evolution that occurs. There will be revolution within organizations that do
not fully recognize maintenance as a core business requirement and
establish the necessary core competencies for maintenance. The bill will
come due for those operations that have subscribed to the “pay me later
syndrome” for deferred maintenance. It will be revolution within those
operations that have gambled with maintenance and have lost with no time
left before profit-centered contract maintenance provides the best financial
option for a real solution.

Maintenance is forever: Contract maintenance will be an even greater
option and business opportunity in the future. Again, we must remember
that maintenance is forever! Some organizations today have neglected
maintaining core competencies in maintenance to the point that they have
lost complete control. The core requirement for maintenance still remains,
but the core competency is missing. In some cases, the best and often only
solution may be value-added outsourcing. Maintenance is a core
requirement for profitable survival and total operations success. If the
internal core competency for maintenance is not present, it must be
regained. Neglect of the past must be overcome. It will be overcome with a
growing number of profit-centered maintenance providers that clearly
understand OCE and providing value added maintenance service at a
profit. Your planner/schedulers can help your organization take a profits-
centered approach.

Technology supports data collection for measuring OCE: We can easily
collect data with today’s technology (which, in fact, has been available for a
long time). Bar coding can support asset tagging and identification, parts



identification, as well as the work order itself. Parts charged to a work
order that has a bar code is fast and accurate. But one challenge is linking a
work order to an asset of a subcomponent of an asset. Often we see
companies that have not finished the task of numbering all of their assets.
The planner must make sure that asset numbering is complete. One way to
get complete asset numbering is to do it “correctly the second time.” During
this second time numbering activity, many important things can occur:

1. Existing asset number can be confirmed. Many times migration of data to a
new CMMS is done hastily and not really validated.

2. Missing asset numbers can be established. Missing data from an old system
stays missing upon data migration unless it is validated.

3. Parent—child relationships can be reviewed. For example, one rule of thumb is
that if a critical subsystem or component has a need for reliability improvement
and its related failure data, then it should have an asset number.

4. A complete list of asset numbers to correct items 1, 2, and 3 above is the ideal
time to affix appropriate bar codes to item outside and those inside the confines
of the facility.

5. With assets now bar coded along with a bar-coded work order we can link the
work performed to the asset, a subsystem, or a critical component with all the
labor charged back to a work center or department account number.

6. The next step forward can be handheld devices that can wirelessly receive
new work orders, contain complete PM task lists, collect time to a work order,
and have clock on and off of a job as required. Prompts can be in place for
defining type failure and cause of failures as well.

7. With all of the above in place, the once tedious task of using special codes for
non-wrench time can be eliminated. Since we are most interested in two key
areas of OCE, CP and CU (wrench time), they can now be easily accounted for
due to bar coding on the asset.

8. The crafts person is assigned a job and “the total job clock starts.” They clock
on at the asset to begin their wrench-time work (hopefully planned with all items
needed for the repair). If they must clock off to get parts, they clock off by
swiping the bar code. When they come back, they clock on the job to finish it



and clock off again.

9. All of the time clocked on the job is wrench time and all other non-wrench
activities, such as travel to/from the site, personal fatigue and delays (PF&D),
hopefully have been designated as job allowances for scheduling purposes.

10. When the crafts person reviews and provides all required input for the work
order, they do it and then close the job to maintenance before required approvals
are given and before final review by the planner.

Summary: So what does all this application of handheld devices and bar coding
give us?

1. First, we can have time reporting for pay purposes with simple clock in and
clock out at the site entrance.

2. We can easily track available hours charged to work orders where the goal can
approach 100%. From the tracking of total planned time accrued to work orders,
we can get actual time worked and therefore CP that we want to measure, across
the entire workforce.

3. By clocking on and clocking off for actual hands on time, we are getting a
much better picture of wrench time to give a better measure of CU.

4. We are also able to see the impact of emergency work when a person is pulled
off and put back on a planned job.

5. Scope changes can be readily be analyzed for additional planned times or
extremes when planned time is much more than originally planned.

Overall, the use of bar coding is not new for some maintenance operations.
Some I have seen even included assigning a hardened laptop for each crafts
person. Some make use of the phone system approach, while others use a
handheld data collection device. The return on investment to enhance craft
productivity and reliable data for RCM and root cause analysis (RCA) can be
high when all elements we have discussed are in place.






What to Look for When Hiring a Reliable
Planner/Scheduler

Abstract

This chapter provides a comprehensive review of a planner/scheduler position.
The primary scope and role of planning and scheduling is to improve craft labor
productivity and quality through the elimination of unforeseen obstacles such as
potential delays, coronation parts, machine time, and available resources.
Therefore, the planner/scheduler is responsible for planning, estimating, and
scheduling of all maintenance work performed across their area of responsibility.
They support direct liaison and coordination between operations and the
maintenance department, along with maintaining appropriate records and files
that can lead to meaningful analysis and reporting of results from execution of
work. They must clearly define the scope of work and check the requested work
priority and requested completion dates to see if they are realistic, and in turn
determine if they provide realistic lead time.

Keywords

Backlog; Blanket work orders; Job packages; Job
plans; KAHADA; Measure contractors; Planner;
Planner/scheduler; Plant engineering; Ready backlog;
Scheduler; Scope of work; Special skills; Standing
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A. Typical Roles and Responsibilities of a Planner/Scheduler: Let us first look at
the overall roles and responsibilities of a planner/scheduler as a baseline for
upcoming topics related to each area of the planner position. Taking a fairly
complete picture of the roles and responsibilities of planner/schedulers is a good
first step. In this chapter, I provide some hints, observations, and
recommendations that can assist you as maintenance leader, those who are in a
planner/scheduler position, or someone that has just been selected for such a
position. I also strive to illustrate how the planner/scheduler can make a
significant impact on improving reliability and be a key leader for continuous
improvement.

1. The title of this book, Reliable Maintenance Planning, Estimating, and
Scheduling, indicates that this book will address a planner’s additional
responsibilities for supporting the site’s reliability improvement process. The
planner’s unique position in the organization provides many natural job-related
opportunities to contribute.

2. Maintenance planners/schedulers typically report to the maintenance leader.

3. The primary scope and role of planning and scheduling is to improve craft
labor productivity and quality through the elimination of unforeseen obstacles,
such as potential delays, coronation parts, machine time, and available resources.
Therefore, the planner/scheduler is responsible for planning, estimating, and
scheduling of all maintenance work performed across his or her areas of
responsibility. The planner/scheduler supports direct liaison and coordination
between operations and the maintenance department, along with maintaining
appropriate records and files that can lead to meaningful analysis and reporting
of results from the execution of work.

4. Remember that small operations may have a combination planner/scheduler,
whereas larger plants, such as a large refinery, will normally have separate
planners and schedulers. In some cases, I have seen day-to-day planners plus
shutdown turnaround outage planners, along with planners for your facilities
maintenance, such as control room office buildings and testing laboratories.



5. As stated, this position acts as the principal contact and liaison between
maintenance and the various plant departments/customers that are served by
maintenance. This person ensures his or her areas of responsibility for functions
receives prompt efficient and quality service from maintenance. The
planner/scheduler also strives to ensure that maintenance can provide this service
and operations allows equipment to be shut down for various types of
maintenance, including preventive and predictive maintenance’s inspections.

6. The planner serves as the central point where all work requests are received
and reviews these before they are turned into official work orders. True
emergency work will typically go directly to the first-line supervisor or crew
leader of the trade area required for the work. The work order in this case may
be completed after the fact and would come back through the planner through a
supervisor or craftsperson.

7. Reviewing and screening of each work order is a very critical task performed
by the planner/scheduler. First, the planner/scheduler defines whether the work
order is filled out correctly or if additional clarification is needed for the work
requests. Here, the planner plays a big role in training and encouraging the
operations staff to request work properly. In large refining operations, each
operating unit may have a maintenance coordinator, who supports direct
coordination with the planner as well the craft workforce when they come to
perform repairs. For any type of operation, it is good practice to have someone
designated within the department to create work orders and be able to see the
ongoing status (hopefully online and in real time).

8. Other key areas during the review of work orders include clearly defining the
scope of work, as well as checking the requested work/priority and requested
completion dates to see if they are realistic and provide realistic lead times. One
key point about planning is that we must have lead times. Without lead times,
everything is unplanned reactive maintenance,

9. The planner/scheduler makes sure that accounting codes and other coding for
chargebacks are correct and that all required approvals have been received.

10. At times, the planner/scheduler may need to discuss the details of the job
with the person requesting the job when appropriate. If a maintenance
coordinator is assigned within each unit of a large refinery, then that person
typically will have written up the job request and has knowledge of the location



within the unit and the problems to be repaired. In many cases, this is an
engineer or experienced operator who should be able to define complete
requirements or a work request.

11. The planner/scheduler will also assemble drawings, PID diagrams, and make
additional diagrams in order to clarify work included on the work order.

12. At times, the work requests may not be valid. The originator should be
questioned and issues should be readily resolved with operations. If issues are
not readily resolved, the maintenance leader can be contacted in the next step
that the planner/scheduler takes for resolution.

13. Some work orders may require information from plant engineering, so the
planner might refer some work orders for further review by engineering.

14. If planned work orders involve the participation of several shops or
functional crews, they are crossed over to a planner in that area. However, a
single planner/scheduler must plan and then coordinate various functional crews
with their respective supervisors during the scheduling process.

15. Planners should examine jobs to be done during the scoping process and
determine the best way or method to accomplish the work. Planners may consult
with the requester, maintenance supervisors, and subject matter experts within
the craft workforce.

16. For job packages for more complex jobs, the documentation required may be
much more than normal. It may include blueprints, drawings, parts list, special
procedures, or repair or instructional manuals for the repair—all that is needed to
clarify the intent of the work order to the craftsperson doing the job.

17. Planners normally will identify parts and materials required. They may
create the purchase requisition, monitor status of incoming parts not in inventory,
and arrange for kitting or delivery to the job site, shop, or secure job boxes as
appropriate throughout the site.

18. Planners should determine if critical spares/insurance items are in stock by
verifying availability with stores or via direct online access. Note that planners
are in an excellent position to recommend items to consider for including within
the storeroom as critical spares. They see what is repetitively coming up for
nonstock item purchasing as well as what is being repaired over and over again.



Being active in this area can support improving reliability and uptime.

19. A top priority for the planner is ensuring that safety needs are met as well as
all health, safety, security, and environmental issues.

20. For reliable estimations, the sequence of job steps should be well defined and
come from doing a good scope of work. Also, for each step, the number of
technicians that were required, man-hours for each step, and total duration of the
job should be established. A parts list should be developed, along with any
special tools or equipment that might be needed.

21. A reliable method to estimate times for scheduling must be in place. The
Maintenance Excellence Institute International highly recommends use of the
ACE (A Consensus of Experts) team benchmarking process. This method is
based on the slotting concept but uses a consensus of experts via a cross-
functional team to analyze benchmark jobs (for wrench time), which then are
used in slotting with site-specific allowances added to determine a reliable time
scheduling purposes. More details for applying the ACE team process are
provided in Chapter 15.

22. Cost estimates may be required for selected jobs, including direct labor costs,
material costs, and rental equipment costs, to reach a total estimated cost. As
discussed previously, one good performance metric is to establish a reasonable
cost variance, typically from 5% to 10%. My philosophy has always been to
measure contractors just as we measure our in-house craft personnel related to
costs and productivity. Therefore, an extreme cost variance by a contractor may
become obvious early on before the total cost has exceeded all expectations and
it is too late to make adjustments. Planners should be accountable for cost
estimates that they make, and project engineers should be accountable for their
cost estimates as well.

23. Maintaining the total maintenance requirements in the form of backlog is a
critical role of the planner/scheduler. This is a backlog file of work orders
waiting for scheduling in accordance with their priority limits with an estimated
date for completion. Work orders without parts in hand are never ever included
on a weekly schedule. Proactive planning occurs when a part comes in, the
equipment is made available, and the repair is made with the needed parts.

24. The total maintenance requirement backlog consists of total backlog plus



ready backlog. It should be accurate and readily available for the maintenance
leader to see and to brief top leaders on staffing needs, use of overtime, and work
that can be referred until shutdown occurs. However, deferred maintenance
needing immediate attention that will be of greater cost if left unrepaired should
be reported to top leaders at every opportunity.

25. Based upon approved schedules, the planner assembles all relevant work
orders plus supporting documents for the area supervisors. At this time, any
planning/job packages are discussed, along with any special instructions or
considerations to be observed in the execution of the job. Any new upcoming
jobs are also reviewed. All work orders, including emergencies for tracking
purposes, come through the planner.

26. Follow-up to progress being made on the current schedule is important and
can come from a number of sources. The key source is from the maintenance
supervisor who monitors order progress and provides feedback to the planner.
The planner then carefully reviews the completed schedule and corresponding
work orders. If real-time labor reporting is being done for a big job, then good
visibility of status is available. In this case, the planner, supervisor, and person
requesting the job can track hours spent versus hours planned for a status.
However, it is the supervisor’s responsibility to inform the planner or customer
of the true job status. With staffing adjustments, the supervisor may bring a job
back on schedule. For jobs that will not meet their scheduled completion times,
the supervisor must notify both the planner and the customer.

27. Based on current control procedures, the planner provides a final review of
work orders and administrative support performs the final closeout in the CMMS
(computerized maintenance management system) system. This is an important
step toward work order closure, allowing the planner to ensure that key
information is accurately charged to the work order, such as valid work
completion, cause of failure, failure codes, and craft time.

28. Selected jobs may be charged to standing work orders/blanket work orders
for minor repairs or for asset logbook-type jobs. The planner needs to be kept
advised as to the status of these jobs. Generally, they are closed out monthly and
reported, with a new blanket order created for the next month’s work with this
type of general-purpose work order. Note that troubleshooting is an important
skill. It can often be scheduled by a planner needing the true scope of work that
is not visible until the item is disassembled and parts for replacement are



determined. My recommendation is to consider this time as wrench time and
track it as a work type if need be. This is also an area for additional training to
ensure systematic troubleshooting practices are used by all. There are a number
of technical training companies that offer both electrical and mechanical
troubleshooting courses.

29. Where there are multiple planners across a large site, each planner must
ensure that they coordinate complex multiskilled jobs with the applicable shops
served by other planners.

30. Planners should schedule other weekly meetings with operations supervisors
and maintenance supervisors who work in relevant areas regarding facilities or
equipment to be maintained and work requests generated.

31. A skilled planner can make excellent recommendations to the operations
team related to long-term maintenance needs. In collaboration with production,
the planner can prepare a weekly or monthly forecast of work expected to be
scheduled. At times, the planner may solicit relatively simple corrective
maintenance in order to avoid major repairs at a later date. As we discussed
previously, finding small repairable items from PM tasks, which can be planned
and scheduled before a catastrophic failure, provides direct cost avoidance and
return on investments for PM and PdM. It is a good rule of thumb to track these
work types with a separate repair type code, showing jobs that were generated as
a result of PM/PdM. Even better is when the planner can extract related actual
repair costs to projected costs of a catastrophic failure.

32. Planners should always maintain part of their ready backlog that can be
scheduled when windows of opportunity occur as equipment is not being used
for any reason.

33. When the ready backlog has all the resources necessary to schedule, the
planner can file these by supervisor and by completion date. This can be readily
accomplished by a computerized system to include visibility to the requester
with regard to their specific work requests (now the form of work orders), status
of work orders on the schedule, and completed work orders in their respective
areas. However, the planner maintains the master backlog summary, which must
be accurate and define all completed jobs without delay, jobs that are
questionable, backlog status, and estimated times, especially for current backlog
jobs ready for scheduling.



34. After the job is fully planned, with man-hours and job duration established,
the planner verifies the availability of parts material and any special tools prior
to scheduling. Always remember that a job does not appear on a schedule unless
all parts, materials, and special tools/equipment are available.

35. With regards to PM/PdM, the planner should have knowledge of required
resources within each department and attempt to level load this type of work to
ensure that all annual PMs are spread out across the year and do not all come at
the same time.

36. As a schedule is being firmed up for the next week, generally the planner
will convene a scheduling meeting during the last days of the current week.
Typically, the day may be Thursday (or Wednesday in the Middle East, where
there is a Sunday to Thursday work week). At times, this may include planner
participation as part of a regularly scheduled production/operations review
meeting, with the planner scheduled on the agenda to review next week’s
schedule. It is at these scheduling meetings that commitment is gained for
equipment to be available for PMs and other scheduled repairs. It is a good
practice to have operations agree and formally sign off on next week’s schedule.

37. For a continuous process operation, such as a refinery, gas plant, or
petrochemical operation running 24/7, much can occur on Friday. Saturday, and
Sunday if the scheduling meeting is held on Thursday afternoon, for example.
Therefore, work generated after the schedule is put in place must be viewed in
terms of priority. Whether or not it should be added to the schedule can be
finalized after the weekend.

38. It is highly recommended that the first day of the scheduled week be as
firmly established as is possible.

39. If anything is rigidly flexible, it must be the weekly schedule. Best practice is
for operations to approve any break in an established schedule by signing off at
the scheduling meeting. As stated previously, critical spares coming in during the
schedule week that can be used for critical equipment repair are coordinated with
operations, equipment is made available, and repairs are made by adjusting
lesser priority items on the schedule. Again, this is very proactive planning
process that does count toward customer service (i.e., schedule compliance).

40. As a planner begins to develop a schedule, craft labor availability must be



known on a daily basis. It is generally a supervisor’s responsibility to let the
planner know about planned vacations and sick leave. This affects the labor
resources that are available on a daily basis during the weekly schedule.

41. When developing a schedule, the planner considers the ready backlog in each
supervisor’s area and/or trade group. At this point, the planner must match labor
requirements with labor availability and take into account any carryover work
from the previous week’s schedule. All known skill requirements are
determined, and one planner may need to make arrangements with other
planners. For example, a job such as on-site fabrication with welding may come
from coordination with a central shop planner. The planner may also have
visibility across a number of shops, monitoring backlog and seeing differences in
workloads. Therefore, it is recommended that craft resources be cross-leveled to
accomplish work in areas with greater backlog.

42. At times, there may be special skills involved that require planner knowledge
of the workforce to designate specific crafts resources to these type of jobs.
Normally, this is common knowledge between the planner and the supervisor.
Nonetheless, the planner coordinates with the supervisor so that specific
individuals can be assigned with the technical skills needed for a particular job.

43. While planners do not actually assign crafts to specific jobs, they allocate
and coordinate these requirements through a maintenance supervisor and, in
some cases, the maintenance leader.

44. When selecting jobs for scheduling, the planner strives to meet the deadlines
established by the requesting department while maintaining the preventive
maintenance schedule. This is essential. If any work orders cannot be scheduled
within the requested priority lead time, the department management and the
requester should be given prompt notification so that appropriate actions can be
taken to get the work done in a satisfactory and timely manner. Here is where
our organizational structure, with the planner as the direct liaison, comes into
effect by creating close communications when schedule complete dates cannot
be met or equipment may not be released for repairs.

45. As discussed, the planner attends meetings with the operations planning
department and participates actively in the overall plant scheduling for the
following week’s work. Here, the planner negotiates downtime during which
preventive or corrective repair can be performed. At this point, the next week’s



schedule can be finalized to ensure that scheduled work balances with the labor
resources available so that a full day’s work is provided for each person. This
relates directly to a term I first heard from George Smith: “keep a half a day
ahead” (KAHADA). In general, this is accomplished via the supervisor. It can be
as simple as putting in work orders and a slot for each craftsperson or as
sophisticated as wireless communication of work orders to a handheld device
used by the craftsperson for work orders and time reporting, as we discuss in
Chapter 6.

46. Why is the KAHADA system a good thing to practice? It like knowing who
your next opponent is for a game in sports. It gives you time to have a mental
picture and think about the first job tomorrow morning—to get psyched up, so to
speak. On the other hand, if the job looks to be tough, then a person might
decide to take a vacation day—not really! Most maintenance people welcome a
challenge, so KAHADA helps them while allowing the storeroom to have the
right parts and the planner and supervisor to avoid a hectic shift startup.

47. One area directly related to reliability is for the planner to recommend
equipment that might be included within the preventive maintenance program.
Also, the practice of continuous renewal of work orders should be taken from
feedback as the craft workforce completes each PM/PdM task. Here, the planner
can help encourage craftspeople to make recommended changes and have the
major responsibility for updating PM/PdM task descriptions, frequencies, and
estimated times.

48. The planning and scheduling of PMs must be coordinated with operations
and maintenance supervisors. There must be a well-defined timeframe for
completion of each PM on the schedule. Normally, PM compliance is calculated
on a monthly basis; however, PMs should be released on a weekly basis. This
helps to eliminate last-minute completions at the end of the month. This method
establishes a sense of discipline so that PMs are scheduled on a weekly basis and
hopefully completed on a weekly basis, depending on the equipment availability.
PdM that can be performed with the equipment running is ideal. This can be
done by an individual with, for example, a vibration monitoring device, infrared
device, or by continuous monitoring via wireless communications to the plant’s
control center.

49. With regard to man-hours required for a PM or PdM program, it is always
good for the planners to know the total equivalent man-hours required to achieve



100% PM compliance. This can be done when reliable estimates are in place,
simply by calculating the number of occurrences per year for weekly, monthly,
semiannual, and annual requirements to get the total man-hours required, then
dividing by average man-hours worked per year by a craft position. Figure 7.1
provides a structure for determining the equivalent number of craftspeople
required for 100% PM/PdM compliance.

Top leaders must clearly understand the resources needed for an effective
PM/PdM program that achieves 100% compliance to existing tasks. I have seen
some organizations complete project work to the point that PMs were being
almost totally neglected. If all PMs have estimated times and frequencies, this
calculation is very straightforward to compile from the PM task database. Often,
a trained planner can do it with just Microsoft Excel or Crystal Reports. Also,
with SAP Business Objects Analysis edition for Microsoft Office, it is to easy
analyze, digest, and share data from multidimensional sources in a Microsoft
Office environment and use powerful analytics to discover, compare, and
forecast business drivers in Excel. SAP Crystal Reports that produces clear and
customizable reports for all types of business insight that are easy to understand
and act upon, delivered upon demand.
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Figure 7.1 A method for defining total staffing requirements for PM/PdM
needs.

50. Just as planners can support reliability improvement, they can also review
with the maintenance supervisors the actual hours required versus estimated
labor and material used for completed jobs. This may be in order to determine
any corrective action needed to improve the accuracy of estimating and for
improving methods of doing work.

51. Planners can assist maintenance and operations management with periodic
reviews of cost and where recommended corrective actions are needed to reduce
maintenance costs. Planners are in an excellent position to see this type of
information as it comes through via the completed work orders.

52. Another important responsibility of the planner is to keep the maintenance
leader properly informed on all abnormal or critical situations and to seek advice
on matters outside the planner’s knowledge or authority. The planner should
have the knowledge to make suggested improvements to the planning and
scheduling process and other areas within maintenance, even some denoted from
the Scoreboard for Maintenance Excellence. As stated in Chapter 5, the planner
should be able to see the big picture across his or her total maintenance operation
regarding best practices that could help their own organizations.

53. Another important database that the planner develops is the file of standard
work orders for job plans. These are regularly occurring repair jobs seen from
history that can simplify the planning process by these jobs becoming templates
for other jobs.

54. A file of job packages for major jobs also may include templates taken from
previously performed job plans. Therefore, maintaining a good record and file of
job packages is also important for the planner, along with other records, files,
and reports, to include preparation and distribution of meaningful and accurate
control reports, such as The Reliable Maintenance Excellence Index.

55. This position also has the responsibility of performing other tasks and special
assignments as needed by the maintenance leader.



B. Summary of Position Goals and Relationships: The primary goals of the
planner/scheduler can be summarized as follows:

1. Ensuring that the production/operations areas are served and receive prompt
efficient and quality service from the maintenance function, which operates at a
high level of productivity

2. Ensuring that the maintenance function is given every opportunity to provide
production/operations with the service that it requires

3. Accurately defining and providing reliable estimates for work requests

4. Properly preparing schedules and distributing them along with other
meaningful control reports.

Relationships: The maintenance planner/scheduler coordinates with many areas
within a plant. While reporting to the maintenance leader, this position works
closely with maintenance supervisors, operational supervisors, stores, and
procurement personnel, and maintains good working relationships with all other
organizational units within the plant.

C. Selection Criteria: Requirements and Qualifications: The selection of the right
person for a planner/scheduler position is an important decision process. Ideally,
the following areas should be a part of the position requirements and
qualifications:

1. It is necessary to have a mechanical/electrical background, with technical
school training desired.

2. This position should have adequate trade knowledge to establish reliable
estimated labor hours and materials as well as to visualize the job to be
performed. Proper scoping of the work will ensure that the required job tasks are
considered.

3. Good communication skills by oral/written means are very desirable and
critical to the success of a planner/scheduler.

4. At all times, the planner/scheduler should display a high degree of respect for
and be able to tactfully deal with both senior and subordinate employees.



5. This position must have the ability and willingness to handle and organize
various types of paperwork and have higher than average administrative and
mathematical skills.

6. Planners in today’s modern technology world must have or acquire a good
knowledge of personal computers and possess reasonable data entry and typing
skills.

7. Planning and organizational skills must be well developed or acquired via
concentrated formal and informal training.

8. Planners/schedulers must be the champions of a proactive maintenance
strategy as they are the cornerstone for the overall improvement process within
maintenance.

9. Good work instructions must be understood and developed by
planners/schedulers who know and understand what good work instructions are.

10. The ability to read and understand blueprints and shop drawings is a
necessary skill.

11. In turn, planners/schedulers should be able to produce easily understood
sketches, etc., that can clarify work instructions when needed.

12. Planners/schedulers must thoroughly understand the overall work
management process, including the use of work orders, priorities, planning
methods, scheduling techniques, etc.

13. The ability to monitor multiple jobs in a controlled situation while
simultaneously considering new jobs coming in and closing out completed jobs
is needed.

14. The planner/scheduler must gain the respect of his or her peers, have tough
skin during tough times, and be able to function well under pressure.

15. Maintenance at times can be in a state of chaos. Planner/schedulers in turn
must be able to bring order to the situation at hand.

16. Planners/schedulers must always Remember Who They Work For?—the
customer of maintenance working with a mindset and commitment to good



customer service.

17. They must possess a personal leadership style and a demonstrated level of
capability that will gain respect from within both maintenance and the
production operations.

18. Lastly, they must enjoy their work, have fun, and always demonstrate a
philosophy of positive expectations during all encounters with maintenance staff.

Summary: Planners/schedulers should always remember that they were selected
for a very important purpose. Often, they may be near the pay level of a
maintenance supervisor or foreman. We have just seen the extensive list of roles
and responsibilities each person in this position is expected to fill. New or
current planners/schedulers must realize the importance of their position and
what they can do to improve the productivity of both people and physical assets.
This position is an excellent steppingstone to greater responsibilities. I have seen
this happen firsthand with the planners we recruited, selected, and trained from
65 mechanics who became service managers within the North Carolina
Department of Transportation. All of them became either a division
superintendent, an equipment inspector, or a shop supervisor.



Planner Review of the Maintenance Business System
—Your CMMS-EAM System

Abstract

This chapter introduces the CMMS Benchmarking System as the second
benchmarking tool and the improvement process that the planner or others can
take to gain better use of your CMMS and information technology for
maintenance. This benchmarking tool is introduced as a means to help the
planner/scheduler evaluate the effectiveness of their current CMMS, to define
functional gaps, and to define how to enhance current use or to help upgrade
functional gaps. It is also a methodology to help develop and justify a CMMS
replacement strategy where many existing planners can play a critical role. It
includes 50 evaluation criteria to help gain maximum value from an existing
CMMS system.
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Planners today very seldom operate without a computerized maintenance
management system (CMMS), which I like to refer to as the maintenance
business management system. With a payroll module plus purchase order
creation, it could fit that purpose. This chapter introduces the CMMS
Benchmarking System as the second benchmarking tool and the improvement
process the planner or others can take to gain better use of your CMMS and
information technology for maintenance. This benchmarking tool is introduced
as a means to help the planner/scheduler evaluate the effectiveness of their
current CMMS, to define functional gaps, and to define how to enhance current
use or to help upgrade functional gaps. It is also a methodology to help develop
and justify a CMMS replacement strategy where many existing planners can
play a critical role.

Often this is the data migration from a stand alone system into an enterprise asset
management (EAM) system such as SAP, JD Edwards One World, and others.
Often a change provides a company with a chance to get it right the second time.
It has been said many times that computerizing a bad process workflow and
procedures only increases the magnitude of the problem. Therefore, the key to
successful implementation is to ensure the correct best practices are in place
such as planning and scheduling, and a good preventive and predictive
maintenance (PM/PdM) program and well-planned storeroom and parts
inventory is in place. In the 1980s, I developed this from a concept used by the
late Oliver Wight, the guru for materials requirements planning (MRP II) for
shop floor production control systems that were emerging. Our plant was the
pilot for all of Cooper Industries divisions and plants. A little background from
Oliver Wight International would be very appropriate here on your journey
toward maintenance excellence.

Journey to Business Excellence.



The journey to excellence is never ending. It encompasses every part and every
process in your company. The will to sustain such a journey depends on visible
results delivered continually to all your stakeholders. For this reason, the journey
begins with short projects that produce results quickly and grows into a longer
business improvement program that assures success in the future.

How do you measure your progress? The Oliver Wight Business Maturity Map
enables you to understand the maturity of your business and the projects within
your business improvement program that will deliver the best real gain now. This
is addressed in Oliver Wight education, which is arranged both publicly and
privately in all parts of the world.
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Is the journey worth the effort? Only the excellent companies consistently win in
business, and the standard of excellence is raised every day as customers expect
more value and shareholders expect more return. An excellence program unites
your people, your customers, and your suppliers by engaging them in a common
set of goals, and achieves a pace of change to outperform competition and
differentiate your company in the marketplace.

“Our new Sixth Edition Class A Checklist excellence standard will be more
demanding upon companies and may require a longer period of improvement.
These higher standards reflect the realities of today’s increasingly competitive
markets. While the journey may be long, the rewards arrive relatively quickly.
You can expect that each project within your business improvement program
will offer significant and sustainable benefits with rapid payback to your
business. I encourage you to sign up for their site and use the excellent free
knowledge base of manufacturing info available at
http://www.oliverwight.com/checklist.htm. The Checklist raises the standard of
demonstrated superior business performance to qualify for the coveted Class A
award. No longer an MRP checklist or a manufacturing excellence standard, the
Sixth Edition Checklist is a standard of excellence for all businesses. Take up the
challenge and begin a journey to Class A with Oliver Wight International, and
use the Scoreboard and CMMS benchmarking for your journey to maintenance.

The CMMS Benchmarking System has nine benchmark categories and 50
benchmark items, is easily adaptable, and can be specifically tailored to all
CMMS systems for their intended application and operating context. The
CMMS system is an internal benchmarking tool like the Scoreboard that is
becoming a model process for benchmarking effective use of CMMS. It is
designed as a methodology for developing a benchmark rating of your current
CMMS into four classifications (Class A, B, C, or D) to determine how well this
tool is supporting best practices and the total maintenance process. It is not
designed to compare the functionality of various CMMS systems nor is it
intended to compare vendors. The CMMS Benchmarking System provides a
methodology for developing a benchmark rating of your existing CMMS to
determine how well this tool is supporting best practices and the total
maintenance process in all operations, large or small.
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Figure 8.1 Effective computerized maintenance management system is key
to continuous reliability improvement.

It can also be used as a method to measure the future success and progress of a
CMMS system implementation that is now being installed. Maintenance best
practices are the key and the CMMS is the information technology tool that links
it all together. Maintenance information is one of the key maintenance resources
(Figure 8.1) and must be a part of your approach to continuous reliability
improvement, which covers all six maintenance resources.

A summary of The CMMS Benchmarking System is shown in Figure 8.2 with
the nine assessment categories that include a total of 50 benchmark items for
benchmarking your CMMS installation. The CMMS Benchmarking System
rating scale is shown in Figure 8.3.



Conducting the CMMS Benchmark Evaluation?

The CMMS benchmark evaluation can be conducted internally by the
planner/scheduler, maintenance leader, or via an internal team effort of
knowledgeable maintenance people. Other options include using support from an
independent resource to provide an objective maintenance benchmarking
resource. The Scoreboard for Maintenance Excellence™ process in combination
with the CMMS Benchmarking System provides powerful tools to help achieve
greater value from all the six types of maintenance resources across all types of
maintenance operations.

The CMMS Benchmarking System provides a means to evaluate and classify
your current installation as either “Class A, B, C or D.” Nine major categories
are included along with 50 specific benchmark items. Each benchmark item that
is rated as being accomplished satisfactorily receives a maximum score of 4
points. If an area is currently being “worked on,” a score of 1, 2, or 3 can be
assigned based on the level of progress achieved. For example, if spare parts
inventory accuracy is at 92% compared to the target of 98%, a score of 3 points
is given. A maximum of 200 points is possible. A benchmark rating of “Class A”
is within the 180 to 200 point range. The complete CMMS Benchmarking
System is included as an Appendix, and a sample is included below in Figure 8.4
for Category A-CMMS Data Integrity; Items #1 and #2.



The CMMS Benchmarking System

TOTAL CMMS BENCHMARK ITEMS

CHMS BENCHMARK CATEGORIES g
1. CMMS Data Integrity b
2. CMMS Education and Training i
3, Work Control 5
4. Budget and Cost Conlrol 5
3. Planning and Scheduling [
6. MRO Materials Management |
7. Preventive and Predictive Maintenance 6
8. Maintenance Performance Measurement E
9. Other Uses of CMMS 6

50




Figure 8.2 Summary—the computerized maintenance management system
(CMMS) Benchmarking System best practice categories.
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Figure 8.3 The computerized maintenance management system (CMMS)
Benchmarking System rating scale.

Developing a future “Class A” CMMS installation requires that each
organization start early in the implementation phase with establishing how they
will determine the overall success of their installation. The CMMS
Benchmarking System provides the framework for internal benchmarking of the
CMMS installation as it matures. It is recommended that a team process be used
for the CMMS benchmarking evaluation and that it be included as part of the
CMMS evaluation team’s initial work. Appendix D includes a charter format for
a Leadership Driven, Self-Managed Team at GRIDCO Ghana for first
evaluating, selecting, and implementing CMMS with concurrent best practices
of which planning and scheduling was a critical need across all six regions of
Ghana’s power transmission grid.
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Figure 8.4 Example Category A—computerized maintenance management
system (CMMYS) data integrity from the CMMS Benchmarking System

Establishing a “Class A” CMMS requires that a number of key databases be
established and that a number of maintenance best practices be in place. Data
integrity, accuracy, and continuous maintenance of the key databases provide the
foundation for a “Class A” CMMS installation. There are a number of other
factors related to the CMMS and to maintenance best practices that in
combination produce a future “Class A” installation.

We will now review each of the nine major categories from the CMMS
Benchmarking System and provide key recommendations and examples for each
of the 50 benchmark items to get your CMMS implementation started on the
right track from day one.

A. Computerized maintenance management system
data integrity

1. Equipment (asset) history data complete and accuracy 98% or better
2. Spare parts inventory master record accuracy 98% or better
3. Bill of materials for critical equipment includes listing of critical spare parts

4. Preventive maintenance tasks/frequencies data complete for 95% of applicable
assets

5. Direct responsibilities for maintaining parts inventory database are assigned

6. Direct responsibilities for maintaining equipment/asset database are assigned



1. Accuracy of equipment history database: The equipment database represents
one of the essential databases that must be developed or updated as part of
implementing a new CMMS. It requires that a complete review of all equipment
be made to include all parent/child systems and subsystems that will be tracked
for costs, repairs performed, etc. The work to develop or update this database
should begin as soon as possible after the data structure of the equipment master
file for the new CMMS is known. A number of examples from a refinery’s use of
SAP are included.



SAP Structure and Function Location

Function Locations are used as a detailed asset structure model
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The equipment master information for a piece of equipment (parent/child),
manufacturer, serial number, equipment specs, and location will all need to be
established. If the installation and removal of components within certain process
type operations requires tracking by serial number and compliance to process
safety management requirements, these equipment items will have to be
designated in the equipment database.

If an equipment database exists as part of an old CMMS, now is the time to
review the accuracy of the old equipment database prior to conversion to the
new system. Conversion of the new equipment master database into the new
system should be done only after a thorough and complete update of the old
database has occurred. Once the new equipment master database has been
converted to the new CMMS, a process to maintain it at an accuracy level of
98% or above should be established.
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Typical Rotating Equipment
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SAP Structure and Operation
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SAP Instrument Structure
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2. Accuracy of spare parts database: The spare parts database represents another
key database that must be developed or updated as part of implementing a new
CMMS. For operations not having a parts inventory system, this will require
doing a complete physical inventory of spare parts and materials. All inventory
master record data for each item will need to be developed based on the
inventory master record structure for the new CMMS and loaded directly to the
inventory module.



Win-Win Control of Materials, Tools and
Eqmpment




Operations that have an existing spare parts database should take the time to
do a complete review of it prior to conversion. Typically, this will allow for
purging the database of obsolete parts and doing a complete review of the
inventory master record data. This can be a very time-consuming process, but it
allows the operation an excellent opportunity to revise part descriptions, review
safety stock levels, reorder points and vendor data, and start the new CMMS
with an accurate parts inventory database.
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3. Bill of materials: One key functional capability of CMMS is to provide a
spare parts listing (bill of materials) within the equipment module. This requires
researching where spare parts are used and linking inventory records with
equipment master records that are component parts of an equipment asset. This
function would also add, change, or delete items from an established spares list
or copy a spares list to another equipment master record. In addition, this feature
would copy all or part of a spares list to a work order job plan and create a parts
requisition or pick list to the storeroom.
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The process of establishing a spares list is time-consuming and would involve
only major spares that are currently carried in stock. Most CMMS systems have
the capability to build the spare parts list as items are issued to or purchased for a
piece of equipment. It is recommended that equipment bill of materials be
established, but the conversion of equipment master data can take place without
this information being available. Because bill of materials for spare parts is so
beneficial for planning purposes, it is recommended that the process to identify
and code key critical spares in the equipment master database be a priority to
complete.

4. PM tasks/frequencies: The PM/PdM database is another key database
necessary for establishing a “Class A” installation. If a current PM/PdM
database is present, it is recommended that the existing procedures be reviewed
and updated prior to conversion to the new system. If the existing PM/PdM
database has been updated continuously on the old system, conversion can
probably occur directly from the old to the new PM/PdM database; this,
however, will depend on the PM/PdM database structure of the new system.

It is recommended that in the very early stages of a new CMMS
benchmark/selection process, the status of the current PM/PdM program be
evaluated; this is an excellent time to establish a team for applying reliability-
centered maintenance. This process provides the best maintenance strategy for
the failure within the equipment’s operating context. If a process for the
review/update of PM/PdM procedures has not been in place, then it is very
important to get something started as soon as possible. This provides an
excellent opportunity to establish a team of experienced craft people, engineers,
and maintenance supervisors to work on PM/PdM procedures to review and
update task descriptions, frequencies, and making sure that all equipment is
covered by proper procedures. It is also a good idea to know the equivalent
staffing needed to achieve 100% PM compliance. The format below is a good
guideline for a summary of overall calculations.



VERY IMPORTANT: Define the
Required Staffing for Your Preventive/Predictive

Maintenance Program
Frequencyof | CraftHoursper | Repetitionsper | Craft Hours per
Routines Occurrence Year Year
| Dy | 7 | ¥ | 7
Weekly ? . ?
Monthly ? 12 7
| Quarterly ? 4 ?
| Semi-Annual ? 2 il
Annual ? 1 ?
Other ? Sto 1 ?
(Overhauls0
Required Staff @ | 15 Equivalent
1800 Hrsiyr # Craft

Note: Do not develop this staffing estimate from history. The
proper estimate is for achieving 100% PM/PdM Compliance;
the current program, if you had the needed craft resources.




5. Maintaining parts database: After a new CMMS is installed, it is highly
recommended that one person be assigned direct responsibility for maintaining
the parts database. This person would have responsibility for making all
additions and deletions to inventory master records, changing stock levels,
reordering points and safety stock levels, and changing any data contained in the
inventory master records. This person could also be designated responsibility for
coordinating the development of the spares list if this information is not
available. This person would be responsible for recommending obsolete items
based on monitoring of usage rates or due to equipment being removed from the
operation. The practice of having one primary person assigned direct
responsibility for the inventory master records can help ensure that parts
database accuracy is 98% or greater.



How Planning & Scheduling Depends on Effective
Stores and Procurement




6. Maintaining equipment database: It is also highly recommended that one
person also be assigned direct responsibility for maintaining the equipment
database. This person would be responsible for making all changes to equipment
master records. Information on new equipment would come to this person for
setting up parent—child relationships of components in the equipment master
records. Information on equipment being removed from the operation would also
come to this person to delete equipment master records.
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Coordination between this person and the person responsible for the parts
database would be required to ensure that obsolete parts are identified and/or
removed from the inventory system due to removal of equipment.

B. Computerized maintenance management system
(CMMS) education and training

7. Initial CMMS orientation training for all maintenance employees

8. An ongoing CMMS training program for maintenance and storeroom
employees

9. Initial CMMS orientation training for operations employees

10. CMMS systems administrator (and backup) designated and trained

7. Initial CMMS training: One of biggest roadblocks to an effective CMMS
installation is the lack of initial training on the system. Many organizations never
take the time up front to properly train their people on the system. Shop-level
people must gain confidence in using the system for reporting work order
information and knowing how to look up parts information. The CMMS
implementation plan should include an adequate level of actual hands-on
training on the system for all maintenance employees prior to the “go live” date.
It is important to invest the time and expense to “train the trainers” who can in
turn can assist with the training back in the shop. Many organizations set up
“conference room pilots” where the CMMS software is set up and training
occurs with actual data using CMMS vendor trainers or in-house trainers. It is



highly recommended that competency-based training be conducted so that each
person can demonstrate competency in each function they must perform on the
system. See Appendix L—-An SAP Planner Training Checklist. Planners should
be validated in their competency during the vendor training provided, whether it
is SAP or any other system.

8. Ongoing CMMS training: The CMMS implementation plan must consider
having an ongoing training program for maintenance and storeroom personnel.
After the initial training, there must be someone in the organization with the
responsibility for ongoing training.






If a good “trainer” (often the planner as a “super user”) has been developed
within the organization prior to the “go live” date, this person can be the key to
future internal training on the new system. Ongoing training can include one-on-
one support that helps to follow up on the initial training. Note: Very important
in my opinion and experience is to select a person that can serve as a back up to
the trainer.

9. Initial CMMS training for operations personnel: The customers of
maintenance must gain a basic understanding of the system and know how to
request work, check status of work requested, and understand the priority
system. During implementation, operations personnel need to get an overview of
how the total system will work and the specific things they will need to do to
request work. If the organization has a formal planning and scheduling process,
they will also need to know the internal procedures on how this will work.

10. CMMS systems administrator/backup trained: It is important that each site
have one person trained and dedicated as the systems administrator with a
backup trained whenever possible. Typically, this person will be from
information services and have a complete knowledge of system software,
hardware, database structures, interfaces with other systems, and report writing
capabilities. The systems administrator will also have responsibility for direct
contact with the CMMS vendor for debugging software problems and for
coordinating software upgrades.






C. Work control

11. A work control function is established or a well-defined documented process
is being used

12. Online work request (or manual system) used to request work based on
priorities

13. Work order system used to account for 100% of all craft hours available

14. Backlog reports are prepared by type of work to include estimated hours
required

15. Well-defined priority system is established based on criticality of equipment,
safety factors, cost of downtime, etc.

11. Work control function established: A well-defined process for requesting
work, planning, scheduling, assigning work, and closing work orders should be
established. The work control function will depend on the size of the
maintenance operation. Work control may involve calls coming directly to a
dispatcher who creates the work order entry and forwards the work order to a
supervisor for assignment. The work request could also be forwarded directly to
an available crafts person by the dispatcher for execution of true emergency
work.

Work control can also be where work requests are forwarded manually or
electronically to a planner who goes through a formal planning process for
determining scope of work, craft requirements, and parts requirements to
develop a schedule. PM/PdM work would be generated and integrated into the



scheduling process. The status of the work order would be monitored, which
might be in progress, awaiting parts, awaiting equipment, awaiting craft
assignment, or awaiting engineering support, etc. A work order backlog would
also be maintained to provide a clear picture of work order status. Effective work
control provides systematic control of all incoming work through to the actual
closing of the work order. The work control process should be documented with
clearly defined written procedures unique to each maintenance operation.
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12. Online work request based on priorities: Requesting work online represents
an advanced CMMS functional capability where the customer enters the work
request directly into the system on a local area network or via e-mail. Online
work requests would include basic information about work required, equipment
location, date work is to be completed by, name of requestor, and priority of the
work. This information would go to the work control function where the jobs
would be planned, scheduled, and assigned based on the overall workload. The
requestor would have the capability to track the status of their jobs online and
even give final approval that the work was completed satisfactorily.
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13. Work order system accounts for 100% of craft hours: Handled devices can
have a high return on investment when applied to time reporting to work orders
as well as wireless transfer of work orders to the crafts person. This method of
data collection uses barcodes on work orders, assets, and on all parts. All craft
work should be charged to a work order of some type. Accountability of labor
resources is an important part of managing maintenance as an internal business.
Quick reporting to standing work orders can be established for jobs of short
duration within a department or for the reporting of non-craft time such as
meetings, delays in getting the equipment to work on, training, and chasing
parts.

14. Backlog reports: Maintaining good control of the work to be done is essential
to the maintenance process. Having the capability to visually see the backlog
helps to effectively plan and schedule craft resources.

The CMMS reporting system should provide the capability to show the backlog
of work in a number of ways, some of which include:

* By type of work * By overdue work orders

* By craft * By parts status

* By department * By priority







BREAKTHWS OF SCHEDUALD oA

RREARDOWN O
(ictiwom A0 SPERFORNAKE

b f

OTHER
]
WORK

OTHER
Wi
WO

o3

Molloct and disp

ndchenoty

"

oy data 4

Ti T Dl
Thi (&

b

Tha




15. Priority system: A “Class A” CMMS installation will have in place a priority
system that allows the most critical repairs to get done first. An effective priority
system adds professionalism to the maintenance operation and directly supports
effective planning and scheduling. There are two basic systems for establishing
priorities:

a. Straight numeric — Priority 1, 2, 3, 4, 5 etc. where each priority level is defined
by a definition, such as Priority 1: A true emergency repair that affects safety,
health, or environmental issues.

b. Ranking Index of Maintenance Expenditures (RIME) system — The RIME is a
system that combines the criticality index of the equipment (10 highest to 1
lowest) with criticality of the work type (10 highest to 1 lowest importance) to
compute the RIME priority number. The RIME priority number equals the
equipment criticality index multiplied by the criticality number of the work type.
Many CMMS systems will compute the RIME number when assets are assigned
critical values and work types designed the same way as shown below.
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Ranking Index of Maintenance Expenditures

D. Budget and cost control

16. Craft labor, parts, and vendor support costs are charged to work order and
accounted for in equipment/asset history file

17. Budget status on maintenance expenditures by operating departments is
available

18. Cost improvements due to computerized maintenance management system
and best practice implementation have been documented

19. Deferred maintenance and repairs are identified to management during
budgeting process

20. Life cycle costing is supported by monitoring of repair costs to replacement
value

16. Craft labor, parts, and vendor support costs: The equipment history file
should provide the source of all costs charged to the asset. Here it is important to
ensure that all labor is charged to the work orders for each asset and that parts
are charged to the respective work orders.

17. Budget status—operating departments: Operating departments should be held
accountable for their respective maintenance budgets. With an effective work
order system in place for charging of all maintenance costs, the accounting



process should allow for monitoring the status of departmental budgets. One
recommended practice is for maintenance to be established as a zero-based
budget operation and that all labor and parts be charged back to the internal
customer. This practice helps ensure accountability for all craft time, parts, and
materials to work orders.

18. Cost improvements due to CMMS: The impact of a successful CMMS
installation should be reduced costs and achieving gained value in terms of
greater output from existing resources. The CMMS team should be held
accountable for documenting the savings that are achieved from the new CMMS
and the maintenance best practices that evolve. The areas that were used to
justify the CMMS capital investment such as reduced parts inventory, increased
uptime, and increased craft productivity should all be documented to show that
improvements did occur.

19. Deferred maintenance identified: It is important that maintenance provides
management with a clear picture of maintenance requirements that require
funding for the annual budget. Deferred maintenance on critical assets can lead
to excessive total costs and unexpected failures. Benefits from CMMS will
provide improved capability to document deferred maintenance that must be
given priority during the budgeting process each year.
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20. Life cycle costing supported: Complete equipment repair history provides
the base for making better replacement decisions. Many organizations often fail
to have access to accurate equipment repair costs to support effective
replacement decisions and continue to operate and maintain equipment beyond
its economically useful life. As a result, the capital justification process then
lacks the necessary life cycle costing information to support replacement
decisions.



Life Cycle

Cost Analysis




E. Planning and scheduling

21. A documented process for planning and scheduling has been established

22. The level of proactive, planned work is monitored and documented
improvements have occurred

23. Craft utilization (true wrench time) is measured, and documented
improvements have occurred

24. Daily or weekly work schedules are available for planned work

25. Status of parts on order is available for support to maintenance planning
process

26. Scheduling coordination between maintenance and operations has increased

27. Emergency repairs, hours, and costs are tracked and analyzed for reduction

21. Planning and scheduling: This maintenance best practice area is essential to
better customer service to operations and for greater utilization of craft
resources. For most maintenance operations with 25-30 crafts people, a fulltime
planner can be justified. The CMMS system functionality must support the
planning process for control of work orders, backlog reporting, status of work
orders, parts status, craft labor availability, etc. The planning and scheduling
function supports changing from a “run-to-failure strategy” to one for proactive,
planned maintenance.
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22. Planned work increasing: The bottom line results for the planning process
are to actually increase the level of planned work. Percent planned work should
be monitored and included as one of the overall maintenance performance
metrics. In some organizations with effective PM/PdM programs, the level of
planned work can be in the 90% range or more.
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23. Craft utilization measured and improving: Effective planning and scheduling
is essential to increasing the level of actual hands-on wrench time of the craft
workforce. Improving craft utilization allows more work to get done with current
staff by eliminating non-craft activities such as waiting for equipment, searching
for parts, and scheduling the right sequence for different crafts on the job.



OCE Measures Craft Productivity

Three OCE Factors =

% Craft Utilization (CU)
X

% Craft Performance (CP)
X

% Craft Service Quality (CSQ)

Therefore OCE = % CUx % CPx % CSQ

All Three OCE Factors Can Be Measured




24. Work schedules available: One key responsibility of the planning process is
to establish realistic work schedules for bringing together the right type craft
resources, the parts required, the equipment to be repaired or serviced, along
with having the time available to complete the job right the first time. The actual
schedule may only start with a one-day schedule and gradually work up to
scheduling longer periods of time. Work schedules provide a very important
customer service link with operations that helps to improve overall coordination
between maintenance and operations.



GENERIC SCHEDULE

WEEK OF PROJECT
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25. Spare parts status is available: One of the most essential areas to support
effective planning is the maintenance storeroom and the accuracy of the parts
inventory management system. Jobs should not be put on the schedule without
parts being on hand. The planner must have complete visibility of inventory on-
hand balances, parts on order, and the capability to reserve parts for planned

work.
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26. Scheduling coordination with operations: As the planning function develops,
there will be improved coordination with operations to develop and agree upon
work schedules. This may involve coordination meetings near the end of each
week to plan weekend work or to schedule major jobs for the upcoming week.
Direct coordination with operations allows maintenance to review PM/PdM
schedules or to review jobs where parts are available to allow the job to be
scheduled based on operations scheduling equipment availability.

27. True emergency repairs tracked: Many organizations really focus on
reducing true emergency repairs that create uncertainty for operations scheduling
and contribute to significantly higher total repair costs than planned work.
Improved reporting capabilities of an effective CMMS will allow for better
tracking of emergency repairs, document causes for failures, and assist in the
elimination of the root causes for failures.

Maintenance repair operations (MRO) materials management is the overall
area of MRO parts and materials procurement, storage, inventory management,
and issues represents another best practice area that often needs major work
when implementing a CMMS and developing a “Class A” installation. Many
organizations never take the time to set up a well-planned and controlled
storeroom operation and often find out that their parts database is a weak link
needing major updates before it can truly be used effectively.

F. Maintenance repair operations (MRQO) materials
management

28. Inventory management module fully utilized and integrated with work order
module

29. Inventory cycle counting based on defined criteria is used, and inventory



accuracy is 95% or better
30. Parts kitting and staging is available and used for planned jobs
31. Electronic requisitioning capability available and used

32. Critical and/or capital spares are designated in parts inventory master record
database

33. Reorder notification for stock items is generated and used for reorder
decisions

34. Warranty information and status is available

28. Inventory management module: The work order module must be fully
integrated with an accurate parts inventory management module to charge parts
back to work orders, to check parts availability status for planned work, to
reserve parts, and to check status of direct purchases. A “Class A” CMMS
installation will develop, maintain, and fully utilize the inventory module and
ensure that it is fully integrated with the work order module.

29. Inventory cycle counting established: Inventory accuracy should be one of
the key metrics for MRO materials management, and it can best be
accomplished by cycle counting rather than annual physical inventories. Most
CMMS systems will allow for your own criteria to be developed such as doing
an ABC analysis of inventory items (based on either usage value or frequency of
issue) and then scheduling of periodic counts for each classification of inventory
item that you want to cycle count. For example, A items would be counted more
frequently than B and C items. The real value of cycle counting is that it is a
continuous process that creates a high level of discipline and allows for
inventory problems and adjustments to be made throughout the year rather than
once following the annual inventory.



Annual Physical Inventory versus Cycle

Counting Best Practices

Definition of Cycle Counting

+Periodic Inventory system audit-practice in which different
nortions of an inventory are counted or physically checked on

a continuous schedule

- Each portion is counted at a definte, preset frequency fo
ensure counting of each item at least once in an accouniing

period (usually an year)

+ Fastmoving or more expensive items are counted more
often than slower moving or less expensive ones, and certan

tems are counted every day. Also called cycle inventory,




30. Parts kitting and staging: This best practice area is key to the planning
process and can evolve over time as the planning process matures to the point of
being able to give the storeroom prior notification on the parts required for
planned jobs. Controlled staging areas are set for parts that are either pulled from
stock or received from direct purchases.



Implementing Parts Staging, Delivery and
Self Service [tems
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31. Electronic parts requisitioning: This functional capability can provide
paperless work flow for requisitioning of parts directly from maintenance to the
storeroom for creation of a pick list for the item or go to purchasing to create a
purchase order for a stock item or direct purchase. In some cases, electronic
requisitioning might go directly to the vendor using e-commerce capability.



ELECTRONIC DATA INTERCHANGE (EDI)
and

ELECTRONIC COMMERGCE (EC)

The Electronic Transmission of Standard
Structured Documents Between Computer
Applications




32. Critical spares identified: Critical spares (or insurance items) that may be a
one-of-a-kind, high cost spare are often in the parts inventory system. It is
recommended that these items be classified and identified in the item master
record as such. This practice will help separate these items from the regular
inventory management process and identify them as a separate part of the total
inventory value that has been fixed. Critical spares should also be identified in
the spares list for the equipment they have been purchased for.
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33. Reorder notification process: The capability to determine when and what to
reorder based on a review of stock level reorder points is an important feature for
a “Class A” installation. A recommended reorder report should be generated
periodically and reviewed for validity as well as for any future needs that may
not be reflected in current on-hand balances. Based on final review of the
recommended reorder report, electronic requisitioning then could occur directly
to purchasing.

34. Warranty information: Many organizations fail to have a process in place to
track warranty information and in turn incur added costs by not being able to get
proper credit for items under warranty. Tracking specific high value parts or
components and specific equipment under warranty should be a CMMS
functionality of the equipment master or the inventory item master database. The
system should provide a quick reference and alert to the fact that the item is still
under warranty and that a follow-up claim to the vendor is needed.

G. Preventive/predictive maintenance (PM/PdM)

35. PM/PdM change process is in place for continuous review/update of
tasks/frequencies

36. PM/PdM compliance is measured and overall compliance is 98% or better

37. The long-range PM/PdM schedule is available and level loaded as needed
with computerized maintenance management system (CMMS)

38. Lube service specifications, tasks, and frequencies included in CMMS
database

39. CMMS provides mean time between failures, mean time to repair, failure
trends, and other reliability data



40. PM/PdM task descriptions contain enough information for new crafts person
to perform task

35. PM/PdM change process: This best practice area simply ensures that
PM/PdM procedures are subject to a continuous review process and that all
changes to the program are made in a timely manner. The CMMS system should
provide an easy method to update task descriptions and task frequencies and
allow for mass updating when the procedure applies to more than one piece of
equipment.

36. PM/PdM compliance is measured: One key measure of overall maintenance
performance should be how well the PM/PdM program is being executed based
on the schedule. Measuring PM/PdM compliance ensures accountability from
maintenance and from operations. Normally, a scheduling window of a week
will be established to determine compliance. A goal of 98% or better for
PM/PdM compliance should be expected.

37. Long range PM/PdM scheduling: As a PM/PdM schedule is loaded to the
system, peaks and valleys may occur for the actual scheduling due to frequencies
of tasks coming due at the same time period. The CMMS system should provide
the capability to level load the actual PM/PdM schedule and to view upcoming
PM/PdM work loads to assist in the overall planning process.

38. Lubrication services: Ideally, lubrication services, tasks, frequencies, and
specifications should be included as part of the PM/PdM module. A continuous
change process for this area should also be put in place as well as an audit
process established to ensure all lube and PM/PdM tasks are being performed as
scheduled.

39. CMMS captures reliability data: The elimination of root causes of problems
is the goal rather than just more PM/PDM. One important feature of a “Class A”
installation is being able to capture failure information that can in turn be used
for reliability improvement. This requires development of a good coding system
for defining causes for failures and accurately entering this information as the
work order is closed.



40. Complete PM/PDM task descriptions: PM/PdM task descriptions often
provide vague terminology to check, adjust, inspect, etc. and do not provide
clear direction for specifically what is to be done. Task descriptions should be
reviewed periodically and details added that to the level that a new crafts person
would understand exactly what is to be done and be able to adequately perform
the stated task.
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When defining finctions the function statement shoubd consist of a verb, object and a desired standard of
petfuriance; “To pump waer [rom Tank X 10 Tank Y at ool bess than 300 gallos per minue,

Performuance standards are defined in two ways; Desired Performance: What the user wants the asset 10 do and
Disign Capability: What the asset can do?

2.
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When desired perfomance rises above capability the following can be dentifed:
a) Sustained, deliberate overloading
bj Sustained, unintentional overloading and
¢) Incormect process materials

19,

The Level of Detail i Defining Farlure a Mods provides encugh detail i select a sutable failure manggement
sy,

Failue modes which might reasonably be expected 1 occur i the cument operating context are defined and will
inichide Failunes st have occurmed on the same or similar assets, Failure miodes which are already under
PPN, Any other fatlure modes that are considered real possibilities and Where consequences ane very sévere

if & fthare ocurs.,

21,

Fiailure ¢ffects and failure consequences” are mol the same. Failure effects answer the question, “what happens”,

whereas failuse consequences answer the question “how does it matter? Failure consequences are factared 2
(i ¢leimient of componentequipment criticality rating metbod being wed.

Desaribing the efects of a failure sirives o answer this question " What evidence is there that the flre
occuirtied” part of which may be answered by 4 mainieniance plandir!

¥ Inwhat wity dhd ihe failure pose a threat fo safely & the environment?

¥ {1 what ways did the failure affect production or operations?

¥ What phisical damage is caused by the farlsre?

¥ What must be don to repair the filure?
Is this reportex] comecily on a work order, ts part of a standard procedune o becomes an after sction report

completed for Total Cost of Dawn Time (TCOT),







Completing the Failure Modes and Effiets Analysis (FMEA) utilizes steps | to 20 above that point's
iauftenance loward the best mamtenance stralegy 10 ust,

Failune consequences answer the question “How dos it matter™ They're many consequences of Failure that
¥ et on outpul, quahity and custamer service
v Porsonal safety and enviroamental issues
¥ Inctease in operating cost, €ncrgy consumption
¥ Related to Nature and severnty of ellocts govern and whither the users of the asset really believe that a
Failure maers

The focus on consequences starts the RCM process of task selechon
¢ Assessnient of ih effects of each failure mods
¥ Classifving into 4 basac caneponies of consequences
|, Safety and environmental consequences
3, Operational consequences
3. Notaperational consequences
4. Hidden Failure consequences

What can be done 1o predict o¢ peevent cach flure?
¥ Progctive tasks; Tasks undertaken hefire a failure occurs to prevent asset from going into:a failed st
They include: preventive, predictive, scheduled restorationoverhaul, scheduled discand/replacemen,
condition mononng and proactive task 18 worth doing 11 1t reduces the consequences of fulure enough 1o
Justiy the dinect and indirect cosd of doing fhe task

21,

The arganization uses the RCM process 8o miake the best farlure mandgement decision for crilical assts by
comsidering:
¥ Age-rebited failuses
¥ Nonage relsted failures (operator error)
¥ Cost factors for scheduled restortion/overhau]
¥ Cost factors foe scheduled discand replacement
4 Ibentifying podential failures and the P<F Interval whach are time that a potential failure begine and the
tim that 4 fincticmal Failure actually occurs and the question “1s the P-F interval encaigh time o deal
with failste consequences” and whial condition moailoding oplions available!

Degisions are mad on what should b done ifa suitabls proactive task cannat be found?
¥ For hadkden funictoos that cause multple fibures look for a possible Failure finding tash: il oae i not
vailable maybe redesign’
¥ IV safety o environmental tssue cannot be resolved by proactive task; redesign or change he process
¢ For aperalional corsequences, if mo prosctive tasks avanlable and coss are bess then no scheduled
maintenance run i failure), Look to redesign il casts foo high,
*_Fornan-opeatonal consequences {samec 3 above)

There s very clear and solid understanding about the P-F Intervl Curve and fhe high cost of gambiing with







enaimienance costs whe he onsets of failures are known,

Piind Whadm

'“n:u?{::: ¥ :ﬂH Rf::;::m“ Poini Yhare
—— _ In fiding A i Pl
el 2 ) { |:H:|4=1Hn'| Tilura©) i_l';r::ﬂil
*
Tha P-F intrval s

]
Time  m—

Tha P-F Intarval: The Interval batwaan the eccurrance of
a potential faillure and its decay into a funclional failure

T ot petiion uses bt ools and pesoine mchuling dedicated stal, ad o tal, rall el
planners, vendors an quality to suppior the RCM process.

il

A sl of s o e ring i s s med during Kok o sseons and durng implementalin,

3l

A o fo s esul o e vl improwement proeess s i place and tp leaders are given safus
AR & 1 s 0 masue prosemcnt such s mcrcased uptee dhong i decreased 1ol costof

wnership (TOC) and mare ncourate replacement recommendtion,

1.

Weduced mean e betweenfailurs {MTRF) i benng mesired

M

Rduced mican et e {MTTR) i g e 10 el ogisies e o it procuement s etual
repar dnd any reabed it sart up bime afler repair

10, Relabifty Centered Maintenance (RCM)
SUBTOTAL SCORE FOSSIBLE:

i




H. Maintenance performance measurement

41. Downtime (equipment/asset availability) due to maintenance is measured
and documented improvements have occurred

42. Craft performance against estimated repair times is measured and
documented improvements have occurred

43. Maintenance customer service levels are measured and documented;
schedule compliance improvements have occurred

44. The maintenance performance process is well established and based on
multiple indicators compared to baseline performance values

41. Equipment downtime reduction: Another key metric for measuring overall
maintenance performance is increased equipment uptime. The improvement in
this metric is a combination of many of the previously mentioned best practices
all coming together for improved reliability. Downtime due to maintenance
should be tracked and positive improvement trends should be occurring within a
“Class A” installation.



BEFORE, DURING, AND AFTER INSTALLATION OF
PHPON




42. Craft performance: Two key areas affecting overall craft productivity are
craft utilization (wrench time) and craft performance. Measurement of craft
performance requires that realistic planning times be established for repair work
and PM tasks. A standard job plan database can be developed for defining job
scope, sequence of tasks, special tools listing, and estimated times. The goal is
measurement of the overall craft workforce and not individual performance.
Planning times are also an essential part of the planning process for developing a
more accurate picture of workload and to support scheduling of overtime and
staff additions.

43. Maintenance customer service: The results of improved maintenance
planning must be improved customer service. The overall measurement process
should include metrics such as compliance to meeting established schedules and
jobs actually completed on schedule.

44. Maintenance performance measurement process: In this area, it is important
to have a performance measurement process that includes a number of key
metrics in each of the following major categories:

a. Budget and cost

b. Craft productivity

c. Equipment uptime

d. Planning and scheduling

e. Customer service

f. MRO materials management

g. Preventive and predictive maintenance

The overall maintenance performance process should be established so that it
clearly validates the benefits being received from the CMMS and maintenance
best practice implementation.
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I. Other uses of computerized maintenance
management system (CMMS)

45. Maintenance leaders use CMMS to manage maintenance as internal business
46. Operations staff understand CMMS and use it for better maintenance service

47. Engineering changes related to equipment/asset data, drawings, and
specifications are effectively implemented

48. Hierarchies of systems/subsystems used for equipment/asset numbering in
CMMS database

49. Failure and repair codes used to track trends for reliability improvement

50. Maintenance standard task database available and used for recurring planned
jobs

45. Maintenance managed as a business: One true indicator for a successful
CMMS installation is that it has changed the way that maintenance views its role
in the organization. It should progress to the point that maintenance is viewed
and managed as an internal business. This view requires greater accountability
for labor and parts costs, greater concern for customer service, better planning,
and greater attention to reliability improvement and increased concern for the
maintenance contribution to the bottom line.

46. Operations understands benefits of CMMS: There is direct evidence that
operations understands that an improved CMMS is a contributor to improved
customer service. The scheduling process is continuously improving through
better coordination and cooperation between maintenance and operations within



a “Class A” installation.

47. Engineering changes: Accurate engineering drawings are essential to
maintenance planning and to actually making the repairs. Asset documentation
must be kept up to date based on a formal engineering change process. Feedback
to engineering must be made on all changes as they occur on the shop floor.
Engineering must in turn ensure that master drawings are updated and that
current revisions are made available to maintenance. Appendix I: Management
of Change (MOC) Procedure — Courtesy of Peru LNG is provided as an MOC
guideline.

48. Equipment database structure: To provide equipment history information in a
logical parent—child relationship, the equipment database structure has been
developed using an identification of systems and subsystems. Accessing the
equipment database should allow for drill down from a parent level to lower
level child locations that are significant enough for equipment master
information to be maintained. This definitely includes instrument loops within
refineries and all continuous processing plants.
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49. Failure and repair codes: The reporting capability of the CMMS should
provide good failure trending and support analysis of the failure information that
is entered from completed work orders. Improving reliability requires good
information that helps to pinpoint root causes of failure.






50. Maintenance standard task database: Developing the maintenance standard
task database (or standard repair procedures and detailed job packages) for
recurring jobs is an important part of a planner’s job function. This allows for
determining scope of work, special tools and equipment, and for estimating
repair times. Once a standard repair procedure is established, it can then be used
as a template for other similar jobs, resulting in less time for developing
additional repair procedures. This database is an excellent source of benchmark
jobs for review by the ACE team discussed in Chapter 16, Developing Improved
Repair Methods plus Reliable Maintenance Planning Times with the ACE Team
Process™.

Summary: Developing a “Class A” CMMS installation requires the
combination of good system functionality and improved maintenance
practices. The CMMS team should begin very early during implementation
with how it will measure the success of the installation. The
recommendations provided here for using the CMMS Benchmarking
System can help your organization achieve maximum return on its CMMS
investment.

Understand the power of CMMS/EAM to support potential savings: The
evaluation of your CMMS using the CMMS Benchmarking System will
identify improvement opportunities that translate into direct savings. It is
important that these areas be highlighted and that the future process for
performance measurement is focused upon these specific areas that may
have been used initially for CMMS/EAM capital project justification. The
opportunities to realize both quantifiable and qualifiable benefits are
numerous. Maintenance must be given the best practice tools, the people
resources, and capital investments to address the improvement
opportunities, and in turn are held accountable for results. As summarized
in Part 2, there are 12 key areas where direct savings, cost avoidances, and
gained value can be established and documented. Effective CMMS/EAM
will contribute to all of them and help to increase:

1. Value of asset/equipment uptime providing increased capacity and throughput

2. Value of increased quality and service levels due to maintenance



3. Value of facility availability or cost avoidance from being nonavailable
4. Value of increased direct labor utilization (production operations)

5. Gained value from increased craft labor utilization/effectiveness via gains in
wrench time

6. Gained value from increased craft labor performance/efficiency

7. Gained value of clerical time for supervisors, planners, engineering, and
administrative staff

8. Value of MRO materials and parts inventory reduction
9. Value of overall MRO materials management improvement

10. Value of overall maintenance costs reductions with equal or greater service
levels

11. Value of increased facility and equipment life and net life cycle cost
reduction

12. Other manufacturing and maintenance operational benefits, including
improved reliability and other reduced costs

Use CMMS to develop your maintenance operation as a profit center: A
fully utilized CMMS is your business management system to support the
business of maintenance. It is a mission-essential information technology
tool, and effective physical asset management and maintenance is also
mission essential and a core requirement for success. Often we see the
CMMS being purchased as “the solution” and never really integrated with
the business system, or the necessary basic best practices are not initiated to
really make the IT investment work. Often maintenance is only viewed as a
“necessary evil” and not as a valid “profit center” and internal business.
Many times the maintenance leaders cannot sell management on doing
maintenance the right way or able to convince them that the right thing to
do is to shut down for preventive maintenance. Conversely, when
maintenance is viewed as a “profit center,” the opportunities to realize both
quantifiable and quantifiable benefits are numerous. In turn, maintenance
support to the profit optimization process continues when CMMS is used



effectively to develop your maintenance operation as a profit center.



Defining Maintenance Strategies for Critical
Equipment With Reliability-Centered Maintenance
(RCM)

Abstract

This chapter is specifically included to expose the planner/scheduler to the
concept of reliability-centered maintenance RCM and the fundamental RCM
concepts and the seven key elements. The process is used to determine the
maintenance requirements of any physical asset in its operating context. In
addition, it provides a detailed process to answer the question: What must be
done to ensure that any physical asset continues to do whatever its users want it
to do in its present operating context?
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(RCM); Task intervals

This chapter is included to expose the planner/scheduler to the concept of
reliability-centered maintenance (RCM). Some professionals believe that the so-
called classical RCM has been made much more complicated than it needs to be.
Nonetheless, RCM was first introduced in the field of commercial aviation. It
made its way to the nuclear industry in the mid-1980s, then spread to other
organizations. In all, it is been estimated that more than 60% of all RCM
programs initiated have failed to be successfully implemented. According to
Neil Bloom (2005) in his book Reliability Centered Maintenance—
Implementation Made Simple, RCM became overly complicated in its transfer
from the airlines and history. Also, it is his belief that the successful application
of the process is inversely proportional to the complexity it has acquired. Bloom
also stated that some consultants employ an elixir of obfuscation to allow them
sole possession of understanding the process, and hence a continued income
stream.

Bloom (2005) clearly stated that RCM is not a preventive maintenance (PM)
reduction program. It is a reliability program. RCM will indeed identify those
unnecessary PMs that may become candidates for deletion. RCM is almost
always described as a process of identifying critical components whose failure
would result in an unwanted consequence to one’s facility. As a planner, your
organization may have experienced some of the following reasons for lack of
success or it may have a successful. You may be what is needed to get the RCM
analysis on the right track. Many times, one or more of the following
occurrances cause a lack of success:

1. Lost of in-house control
2. An incorrect mix of personnel performing the analysis
3. Unnecessary and costly administrative burdens

4. Fundamental RCM concepts are not understood



5. Confusion determining system functions

6. Confusion concerning system boundaries and interface

7. Divergent expectations

8. Confusion regarding convention

9. Misunderstanding hidden failures and redundancy

10. Misunderstanding run-to-failure

11. Inappropriate component classifications

12. Instruments were not included as part of the RCM analysis

My goal for this chapter is for the planner/scheduler to understand item 4—the
fundamental RCM concepts. Let us start with a definition and then a question.
First, RCM can be defined as a process that is used to determine the maintenance
requirements of any physical asset in its operating context. It provides a detailed
process to answer this question: What must be done to ensure that any physical
asset continues to do whatever its users want it to do in its present operating
state?

RCM can be defined as the seven key elements as shown in Figures 9.1-9.17.



The 7 Key Elements of RCM
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Figure 9.1 The seven key elements of RCM.



Reliability-Centered Maintenance (RCM)

The principles which define and characterize RCM are:
v Afocus on the preservation of system function

/ The identification of specific failure modes o define loss of function
or functional failure

/ The prioritization of the importance of the failure modes, because not
allfunctions or functional failures are equal and

/ The identification of effective and applicable PM/PdM tasks for the
appropriate failure modes

/ Applicable means that the task will prevent, mifigate, detect the
onset of, or discover the failure mode

¢ Effective means that among competing candidates the selected
PM/PdM task is the most cost-effective option




Figure 9.2 The principles that define and characterize RCM.
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Rellability-Centered Maintenance (RCM)

These RCM principles, in turn, are typically implemented
In a seven step process:

1. The objectives of maintenance with respect to any particular
itemlasset are defined by the functions of the asset and its
associated desired performance standards.

2. Functional failure (the inability of an item/asset to meet a desired
standard of performance) is identified. This can only be identified

after the functions and performance standards of the asset have
been defined.

3, Failure modes (what causes each functional failure) are idenfified.

4. Failure effects (describing what will happen if any of the failure
modes occur) are documented. (Consequences of failures)




Figure 9.3 RCM is typically implemented in seven steps.



Reliability-Centered Maintenance (RCM)

5. Failure consequences are quantified to identify the criticality of
failure, RCM not only recognizes the importance of the failure
consequences but also classifies these into four groups:

/" Hidden failure
¢ Safety and environmental
/ Qperational

-/ Non-operational

6. Functions, functional failures, failure modes are criticality analyzed
toidentify opportunities for improving performance andlor safety.

1. Proactive tasks are established which may include:
/ Scheduled on-condition tasks (which employ condition-based or

predictive maintenance)
¢ Scheduled restoration/overhaul

/ Scheduled discard asks/replacement




Figure 9.4 RCM is typically implemented in seven steps.



1, Functions and Performance Standards

What are the functions and associated performance standards of the
asset in its present operating context?

Defining the Operating Context: The type of process is the most
important feature of the “operating context”. It must be very clear
before starting the RCM process,
v Continuous processing

Failure may stop entire plant

/Failure could significantly reduce output
v Batch processing or discrete manufacturing

Other factors related to operating context of the asset:
¥ Redundancy Y Quality standards
Y Environmental standard v Safety hazards
/ Shift arangements Y Work in process
/ Repair time v Spares

| Y Market demand ¥ Raw material supply




Figure 9.5 Functions and performance standards.



2. Functional Failures

In what way does the asset fail to fulfill its function?

Functional Fallure: Afunctional failure s defined as the inability of any asset
tofulfill a function to a standard of performance which is acceptable to the
Usér,

/ More accurate to define failure in terms of a specific function rather
than the asset as a whole,

/ Categories of functional failures
v Partial and fotal failure
v Upper and lower limits
/ Gauges and indicators
¢ The operating context

/ The RCM process looks to define/record all functional failures with
each function.




Figure 9.6 Functional failures.



Functions and Performance Standards

Defining Functions: A function statement should consist of a verb,

object and a desired standard of performance; “To pump water from
Tank X to Tank Y at not less than 300 gallons per minute"

Performance Standards: Can be defined in two ways:

¢ Desired Performance: What the user wants the asset fo do,
/Desiqn Capability: What the asset can do.

Function statements may include different fypes of performance

standards depending on the asset
/Multiple ¥ Quantitative

 Qualitative ¥ Absolute
 Variable v Upper and lower limits




Figure 9.7 Functional failures.



3, Failure Modes

What causes each functional failure?

Failure Mode: A failure mode is any event that causes a

functional failure, How we deal with this defines our
options for a maintenance strategy

1. Reactive Maintenance: Dealing with failure events after they occur
2. Proactive Maintenance: Dealing with events before they occur or

deciding how they should be dealt with if they occur

Failure Mode Categories:

1. Capability falls below desired performance

2. Desired performance rises above capability
3. Asset not capable from the start




Figure 9.8 Failure modes.



4. Failure Effects

What happens when each failure occurs?

Functional Effects: Failure effects are not the same as failure
consequences, Failure effects answer the question, “what happens”,

whereas failure consequences answers the question “how does i
matter?”

Describing the effects of a failure srives to answer these questions:
What evidence is there that the failure occurred?

/ |n what way did the failure pose a threat to safety & the environment?
¥ Inwhat ways did the failure affect production or operations?

/ What physical damage is caused by the failure?
¥ What must be done to repair the failure?

ltems #1 to # 4 all lead now to completing the Failure Modes and Effects
Analysis (FMEA)




Figure 9.9 Failure effects.
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Figure 9.10 Failure modes and effects analysis (FMEA).



5. Failure Consequences

In what way does each failure matter?

Failure Consequences: Failure consequences answers the question
“how does it matter”, They're many consequences of failure:

v Impact on output, quality and customer service

/ Personal safety and environmental issues

/" Increase in operating cost, energy consumption

Nature and severity of effects govern whether users of the asset really
believe that a failure matters

The focus on consequences starts the RCM process of task selection
v Assessment of the effects of each failure mode
v Classifying into 4 basic categories of consequences
1. Safety and environmental consequences
2. Operational consequences
3. Non-operational consequences
4, Hidden failure consequences




Figure 9.11 Failure consequences.



Evaluating Consequences with an

RCM Decision Diagram

Sample of a Very Basic RCM Decision Diagram
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Figure 9.12 Evaluating consequences with an RCM decision diagram.



6, Proactive Maintenance

Step 6 In the RCM process strives to make the best failure
management decision by considering:

¢ Age-related failures
/ Non-age related failures (operator error)

v Cost factors for scheduled restoration/overhaul
/ Cost factors for scheduled discard/replacement

/ |dentifying potential failures and the P<F Interval which is:
v The time that a potential falure begins and

¢ Thetime that a functional failure actually occurs
 lgthe P-F interval enough time to deal with

fallurelconsequences?
 Condition monitoring options?




Figure 9.13 Proactive maintenance.



6, Proactive Maintenance
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Figure 9.14 The P-F Interval.
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Figure 9.15 Areas of the “bathtub curve ”
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Figure 9.16 Common equipment failure patterns.



1. Default Actions

What should be done if a suitable proactive task
cannot be found?

¢ For hidden functions that cause multiple failures look for a
possible failure finding task; if one is not available maybe
redesign?

¢ Ifsafety or environmental issue cannot be resolved by proactive
task; redesign or change the process.

/ For operational consequences, if no proactive tasks available and
costs are less then no scheduled maintenance (run to failure),
Look to redesign if costs too high.

/" For non-operational consequences (same as above)




Figure 9.17 Default actions.
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Defining Total Maintenance Requirements and
Backlog

Abstract

This chapter looks at some of the items connected to the “How Much Work?”
question as related to our total maintenance requirements and our current
backlog. Trying to manage maintenance without managing the backlog can be a
losing situation. A certain level of backlog is needed in order to plan and
schedule work. Backlog gives us a picture of resources and whether we are
capable of accomplishing work with in-house staff, overtime, staff additions, or
outsourcing to contract maintenance providers. Backlog in its simplest terms is
work that has not yet been completed.

Keywords

Backlog; Backlog integrity; Backlog management;
Backlog relief; Job status codes; Priority systems;
Ready backlog; RIME System; Total backlog; Total
maintenance requirements

This book strives to answer many important questions, including the who, what,
when, where, why, and “how to” of effective planning, estimating, and
scheduling. So far, I have tried to answer some of these questions in previous



chapters and appendices.

1. Why? Chapters 1, Chapter 2, and 6.
2. Who? Appendix C.

3. What? Chapter 7.

4. When? Generally, you apply reliable maintenance planning estimating
scheduling (RMPES) when there is a desire to move from reactive, firefighting-
type maintenance to a proactive, planned maintenance strategy.

5. Where? This book focuses on the oil, gas, and petrochemical sectors, but
much of the information is applicable to all types of operations.

6. How much? Chapter 10.
7. How to? Chapters 3, 4, 5, 8, and 9, and Appendix A.

In this chapter, we look at some of the items related to the “how much?”
question regarding total maintenance requirements (TMR) and current backlog.
In the simplest terms, backlog is the work that has not yet been completed.
Trying to manage maintenance without managing the backlog can be a losing
situation. However, you must have a certain level of backlog in order to plan and
schedule work. Backlog provides a picture of resources and whether it is
possible to achieve work with in-house staff, overtime, staff additions, or
outsourcing to contract maintenance providers.

As a work request is generated and becomes a work order, it contains key
information, of which one is a priority code. In this way, the planner can
determine when the job will be planned, scheduled, and performed in relation to
other jobs being requested. As a planner completes all the planning functions for
each work order, the job then becomes available to schedule. If the planner and
scheduler are two positions, the scheduler then receives the available planned
job. Likewise, if the planning process is not completed, the job is not ready for
the schedule and is unavailable. This may be due to a number of reasons, such as
awaiting parts because of out-of-stock items or nonstocked items that must be
purchased.

I have always considered TMR as one of the key items that a maintenance



leader, supported by the planner/scheduler, should always be ready to review
with top leaders. We can think of TMR as all of the work required during a
period of time, such as on an annual basis. TMR includes everything that needs
to be done, including (most importantly) the identified deferred maintenance,
which can cost more if not repaired in a reasonable timeframe. TMR also can be
minor project work that maintenance typically is staffed to perform and has done
in the past.

When the maintenance leader requires additional staff resources, a valid
estimation of TMR plus the validation of current craft productivity (OCE) is
available. In this case, using these current facts on workload increases the chance
that a request using documented needs will be successful. If not successful, then
the maintenance leader will have provided due diligence by informing top
leaders of critical deferred maintenance. TMR also includes the equivalent
staffing needed to achieve 100% preventive maintenance compliance.

In most cases, the planner may have this information in a master plan, broken
down into two areas:

1. Total backlog, which includes work waiting to be scheduled (unavailable) due
to a number of reasons.

2. Ready backlog, which is work that is ready to go on to a schedule, with all
parts and materials being ready (available).

In this case, what I call total maintenance requirements is the total backlog plus
ready backlog. TMR includes measured labor hours required and translated into
labor weeks. The labor hours that the work is estimated to take are the available
resource. The normal range for backlog is typically based on 80-90% of jobs
being planned. Most companies set their own criteria for total backlog.

* Ready available backlog is equal to 2—4 weeks of labor hours.
» Total backlog.

» TMR—the total backlog (unavailable) plus the ready backlog (available)—for
the schedule Total backlog is equal to 4-6 weeks of labor hours.

Backlog “is what it is,” so to speak, if maintenance is clearly working at a
documented high level of productivity and deferred maintenance is clearly being



reported correctly to top leaders.

Now, we will take a look at some of the formats for joining backlog, coding
backlog, and computing weeks of backlog. Again, all of this is a critical role and
responsibility of the planner/scheduler. First, as a minimum, the planner should
maintain a continuous TMR list of total backlog plus ready backlog, with the
following items summarized in an end-of-the-month report:

» Total weeks of total backlog and ready backlog.

* Total TMR jobs/labor hours for all open work orders.

» Total backlog jobs/labor hours for work orders unavailable to be scheduled.
» Total ready backlog job/labor hours ready to be scheduled.

* Backlog aging

* <1 month

* <1-2 months

+ <3-6 months

* >6 months

» Total backlog summary by reason code for being unavailable.

* Trend charts

» Total labor hours completed versus number of work orders completed.
* Total available labor hours.

* Total scheduled overtime hours. (Figures 10.1-10.6).



Backlog Management

 Types of Backlog
-Ready Backlog: Jobs Ready to Go

- Total Backlog = Ready Backlog + Other open work
orders

-Ready Backlog: 2to 4 Weeks
- Total Backlog: 4 to 8 Weeks
+ Establish a Valid Priority System
+ Establish Valid Job Status Codes
+ Maintain Backlog Integrity. It must be;
-Complete
~Current
~Pure
~Reliable




Figure 10.1 Key elements of backlog management.



Valid Priority System

+ Numerical
- 1= An immediate true emergency, a life safety or
regulatory issue

- 2= Required within 24 hours
- 3= Required in 2-5 days

- 4=Required in 1-2 weeks

- 9= Required In over 2 weeks

+ RIME System
- Ranking Index for Maintenance Expenditures (RIME)
- Based on Criticality of the Asset/Equipment
- Based on Criticality of the Work Type




Figure 10.2 Two types of priority systems.



RNE System

RIME System: Ranking Index for Maintenance
Expendtures and Calculated by:

Criicaliy of the AssetEquipment (Rated 10 down to 1)
X

Criticaliy of the Work Type (Rated 10 down to 1)
= RIME Numberfor the Work Order




Figure 10.3 The Ranking Index for Maintenance Expenditures (RIME)
system.
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Figure 10.4 Example of Ranking Index for Maintenance Expenditures
(RIME) system.
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Figure 10.5 Two examples of “do it now” (DIN) work and convenience
work.



Benefits of the RIME System

+ Adds objectivity and professionalism into
the planning and scheduling process

» Does not eliminate the need to apply individual
judgment for final priorities for scheduling

+ Lessens the impact of the "squeaky wheel”

» Provides better understanding about maintenance to
the customers,

+ Criticality of assets is determined in asset database

+ Criticality of work types is established




Figure 10.6 Benefits of the Ranking Index for Maintenance Expenditures
(RIME) system.

One advantage of using the Ranking Index for Maintenance Expenditures
(RIME) system is that it provides another level of professionalism for the
planning process. In other words, if the operations team understands that it is
based on criticality of equipment and criticality of the work type, then the
acceptance of work to be scheduled increases. The RIME system can also be
used by the planner as a validation tool in determining the validity of a job
priority assigned by the originator. Most often, the job priority is self-evident and
validation by the planner is seldom required. It is been said that “the squeaky
wheel gets the most grease,” such as a persistent operations person who wants to
get work done immediately. However, if there is a question about job priority
assignments, the planner must always direct questions back to the work order
approving authority for resolution. For a refinery unit, this authority may be
granted to the unit maintenance coordinator, unit manager, or the maintenance
leader. If procedures state that operations must approve all scheduled breaks,
then the unit manager must sign off on work that changes the schedule
significantly.

One of the things I distinctly remember about the scoreboard assessment at the
Marathon Ashland Petroleum refinery in Robinson, Illinois (the 1999 North
American Maintenance Excellence (NAME) Award winner) was a comment by
their senior planner. He stated, “We have a very hard-and-fast rule about
classifying work as an emergency work here at our refinery” Now here we are
within a site with all types of critical failure consequences, but they wanted to be
proactive and plan work to be as safe as possible. Not a bad idea! So let us
consider what Kister and Hawkins defined as emergency (“E”) work, which all
companies should adapt:

“Emergency—Must be performed immediately. Higher priority than scheduled
work, critical machinery down or in danger of going down until requested work
is complete. ‘E’ to be used only if production loss, delivery performance,
personnel safety (new and eminent), and equipment damage or material loss are
involved and no bypass is available. Start immediately and work expeditiously
and continuously to completion, including the use of overtime without specific



further approval. Only personnel authorized to approve overtime can assign ‘E’
to work orders. Emergency work order reports will be sent to the plant manager
for review.”(Figures 10.7-10.13).

Maintaining an accurate backlog is an important responsibility of the
maintenance planner. From this document, schedules based on priorities are
created. This document in terms of TMR defines staffing needs for the valuable
resource of craftspeople. It is a means to define the facts of workload to top
leaders. In turn, the backlog must have accurate estimates of the time required
for as many jobs as possible. It must also have reliable estimates of jobs that
have not been completed through the planning process. Every company site is
different, and requirements for backlog levels may vary. One constant is that
there must be control of the backlog, regardless of what has been accrued.
Backlog is necessary for having planned work to develop effective scheduling.
In Chapters 11-18, we will review the five key areas of the planning process:



Planner Must Monitor Backlog

+ By Planner Responsible for Are, Trade or Job

+ By Job Status Codes (Reviewed Previously
+ By Crew or By Supervisor

+ By CustomerlOriginator of Work request

+ By Age of Work Order

+ By Due Date




Figure 10.7 Areas where the planner should monitor backlog.



Maintaining Backlog Integrity: How Does Your

Backlog Compare

+ Jobs completed, but nobody has closed them
out

+ Duplicate jobs under different names

+ Jobs over 6 months old (No one has reviewed &
purged old work orders

+ Jobs when no one recognizes the originator or
why the job needed in the first place




Figure 10.8 Maintaining backlog integrity.



Maintaining Backlog Integrity: How Does Your

Backlog Compare

+ A poorly described job (no one can figure out
what to do to what)

+ Job status not filled in and nobody know
status

- Were parts required?
- Were parts ordered?
- Were they delivered-where are they now?

+ Jobs that need to be done but not on the
backlog




Figure 10.9 Maintaining backlog integrity.



Balancing Maintenance Resources with the

Maintenance Workload Must

+ Ensure that expectations for backlog relief
(reduction) are realistic

+ Make allowances for all commitments to
Indirect activity

 Clarify the craft time to be allocated to true
emergency work

+ Clearly define labor hours for PM/PdM
requirements




Figure 10.10 Balancing the maintenance resources with the backlog.
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Figure 10.11 Monitoring backlog trends.



Backlog Job Status Codes

.——m -
%f;: Status Code Description Type of Backlog
AP Awaiting Planning - Total
AE Awaiting Engineering Review | Toal
AR Avaiting Approval ot
PF Panding Funding - Total
OF Deferred-Funding - Total
PO Waiting PO to be Issued  Total
AM Awaiting Receipt of Material - Total
FP Further Planning Required —
OP | Roquires Downtime-Programmed Shutdown | Total
PW Requires downtime- Waekend . Ready
DS Requires downtime-Not Scheduled | Ready
D0 | Requires downtime- Await Window of Opportunity | Ready
R Ready to be scheduled Ready
Fl Ready for Fill In Assignment " Ready
s | _Onthe curent schedule__ | Notin Backlog
o Allmaintenance work complet | Notin Backlog
CM WO pending material close out . Notin Backlog
CH Closed to Equipment History ' Notin Backlog
CP Print Revision not received _Not in Backlog




Figure 10.12 Backlog status code examples.



Example; Maintenance Work Program to Address
Backlog Relief (Reduction)

Work Program for Backlog Rellef

Avallable Resources- Craw Size = 20 Crafts
Straight Tim Man-figurs Avalable Per Week| 800
Flanned Cvertime Per Week| 96
Man-Hours Contracted or Borowed Pér Week|

J: Total Man-Hours Available Per Week | 896

Less Indirect Commitment {Average)
i e (o]0

acation| 120

Absence| 34

Training| 56

Meetings| 40

special Assignments| 40

Average Man-Hours Loaned o Other Areas| 40

Qther indirect ||ﬁ
; Iy I t i m : !“ Lk

ofal Hours Avallabi rect Work (Wrench Time)| 566 |
_Commitments mrmm num ) Relit

!mtrumcwmum Wﬁ%

Othét Fixed Routine Assignment| 0
Sub Total| 220

{at Resource Available for Backlog Reliet

Backiog Data Backiog Weeks Current
an Heurs In Ready 9.2 Weeks
Ready Status Batklog

Total Man-Hours Total 12.9 Weaks
Ot Backiog Backlog




1. Planning

2. Estimating
3. Scheduling
4. Monitoring

5. Controlling

Figure 10.13 Calculating weeks of backlog.
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Overview of a Reliable Planning-Estimating-
Scheduling-Monitoring-Controlling Process

Abstract

This chapter looks at the overall range of planning and scheduling, which has
five key phases: planning, estimating, scheduling, monitoring, and controlling.
The maintenance function must do a better job in defining staffing needs by
defining total maintenance requirements and showing maximum craft labor
productivity. It also identifies areas contributing to increased maintenance costs
and greater staffing needs. A key area is what ineffective planning looks like to
the organization, and this can be turned into benefits of effective planning. This
chapter looks at selling this best practice to maintenance and how to improve
craft productivity to equal 5+ equivalent crafts positions.

Keywords

Contractor management; Engineering support;
Maintenance challenges; Maintenance supervisor;
Planner needs; Planner responsibilities; Process
mapping; Purchasing benefits; Selling benefits;
Storeroom benefits; Work control



When we consider the overall range of planning and scheduling, there are five
key phases:

1. Planning

2. Scheduling
3. Estimating
4. Monitoring
5. Controlling

As we discussed previously, the planner begins with a reliable backlog of total
maintenance requirements (TMR). From that baseline, labor resources are
considered. During annual budgeting, one of the main questions asked by top
leaders is how many staff positions are required. Measurement of TMR provides
the definition of inherent workload. It is the staff required to preserve an asset
related to its size, replacement value, and usage. Without this investment, the
asset will inevitably deteriorate. In many cases, there is a shortfall between what
is needed and what gets accomplished, thereby creating deferred maintenance.
Deferred maintenance is a key element for which the maintenance leader must
clearly show that short-term savings will create higher long-term costs.

The maintenance function must do a better job in defining staffing needs. That is
why I always say (1) define total maintenance requirements and (2) show
maximum craft labor productivity. If you have done this, you have done due
diligence in regard to your current state of maintenance. Chapter 10, Defining
Total Maintenance Requirements and Backlog, is a very important part of the
planner’s job and one that can help directly define staff requirements. Without
solid evidence and facts, relying on vague evidence and indirect measures of
increased in work (such as rising customer complaints, increasing downtime,
growing use of contractors, etc.) may be inadequate justification for additional
staff. Other areas contributing to maintenance costs and staffing are the shown in
Figure 11.1.

A good book for your maintenance library is Maintenance Planning, Scheduling
and Coordination by Don Nyman and Joel Levitt. Monitoring and controlling is
much like their term coordination that is shown in Figure 11.2.



One last illustration concept from their book is Figure 11.3, which illustrates a
steady state of parts maintenance (PM) work and backlog relief work that is
planned work. In addition, we see urgent response work, deferred maintenance
work, plus capital program requirements across time periods showing a
reduction in urgent response/emergency work. This in turn allows for deferred
maintenance to be accomplished. All of this occurs when we have a complete
shift from an environment that is reactive to a maintenance strategy that is
proactive and well -planned.



Processes and equipment used

Frequency of process improvements or
changes

Frequency 1 set up and product changgover
Is purchasing based on life cycle cost and
quality?

Are contracts awarded to the low bidder ..
andat time the high cost of low bid buying
Policy and procedures for purchasing,
engineering and quality

Customer service measured by percent uptime,
schedule compliance, delivery, safety and other
MEaslres

Seope of asset utilization

The maintenance stafl's knowledge and skill
levels and dedication

Expectations of intemal customers as well as
skills expected and dedication

Availability of spare parts and vendors
Avatlability of qualified contractors located
ncar the sife

Size of the capital budget in relation to the
overall replacement asset valug (RAV)
Organizational change such as fumover within
maintenance, operations and support stafl
Business compelition

Single or multi-shift operation

The product mix

Sector within the industry

Stiall, medium or large operation
The expectation for mamnténance
History of the stc

Location of the ste, unit and whether
tndoor/outdoor

o [sthis & new Greenfield, recently
commssioned operation or an aging facility?

o Age of processing equipment and control
Systems

¢ Type of equipment installation, materials and
workmanship of factities and equipment

o Quality of process design; latest technology
applications’

¢ Accessibility to the equipment performing
maintenance

¢ Sizc of the facilty, layout and operating
comtexl

¢ Products and processes

¢ Hours of operatton, one, two or three shift
operation and weekends and 247

¢ Regulated mndustries such as refining, nuclear,
pharmaceutical elc

¢ [50 33000 compliance goal’




Figure 11.1 Areas contributing to maintenance costs and staffing.



Controlling

Coordination




Figure 11.2 Monitoring and controlling is coordination.

Appendix E— Case Study: Process Mapping for a Refinery — Work Initiation to
Completed Work Reliability Improvement Analysis is a very detailed process
mapping within a refinery. Figure 11.4 illustrates the planning, estimating, and
scheduling work process flow. Key to this illustration is the center block
containing coordination and communication. I often call it the three C’s:
coordination, cooperation, and communication.

Let us now review how management can better understand the symptoms of
ineffective planning in Figure 11.5, Figure 11.6, and Figure 11.7.

As it has been said before, “Nothing happens until somebody sells something!”
This too applies to planning/scheduling, which we touched on in Chapter 1,
Profit and Customer-centered Benefits of Planning and Scheduling. Figure 11.8,
Figure 11.9, and Figure 11.10 provide areas where we must strive to sell the
benefits of planning and scheduling.
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Figure 11.3 Illustrates a steady state of PM work and planned backlog
relief work with reduction in urgent response/emergency work, which in
turn allows for deferred maintenance to be accomplished.
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Figure 11.4 Illustrates the planning, estimating and scheduling work
process integrated coordination and communication.



Management Must Understand
Symptoms of Ineffective Job Planning

+ Delays encountered by our most valuable
resources, the craft work force
- Gaining information about the job

- Obtaining permits
- |dentifying and obtaining parts and materials

- |dentifying blue prints, tools and skills needed
- Getting all of above to the job site

- Waiting for required parts not in stock

+ Crafts waiting at job site for supervisor or
operations to clarify work to be done




Figure 11.5 Examples of ineffective planning #1.



Management Must Understand
Symptoms of Ineffective Job Planning

* Delays or drop in productivity when operations
request work without sufficient planning

+ Equipment is not ready, even If on a schedule

+ Number of crafts does not match scope of
work

+ Coordination of support crafts; not the right

skill, come too late or early and stand around
watching




Figure 11.6 Examples of ineffective planning #2.



Management Must Understand

Symptoms of Ineffective Job Planning

+ Crafts have no prior knowledge of job tasks or
parts

+ Crafts leave job site for parts, go to storeroom or
wait for delivery

+ [f parts to be ordered, job is left disassembled and
crafts go to next job

+ Many jobs in process awaiting parts

+ Crafts can not develop work rhythms due to
start/stops and going from crisis to crisis

+ Supervisors become dispatcher for emergencies




Figure 11.7 Examples of ineffective planning #3.



Selling the Benefits of Planning and
Scheduling to Management

* Provides central source of equipment condition,
workload & resources available to perform it

 [mproves employee safety & regulatory
compliance

 Helps achieve optimal level of maintenance in

support of long and short-term operational
needs

+ Challenges work request of questionable value




Figure 11.8 Selling the benefits of planning and scheduling to management
#1.



elling the Benefits of Planning and
scheduling to Management

 Provides forecast of labor and material needs

+ Permits recognition of fabor shortages and
allows for leveling of peak workloads

+ Establishes expectations for what is to be
accomplished each week and variation from

the schedule are visible




Figure 11.9 Selling the benefits of planning and scheduling to management
#2.



Selling the Benefits of Planning and
Scheduling to Management

 Improves productivity by anticipating needs and
avoiding delays

* Increases productivity of both operations &
maintenance

+ Provides factual data; performance measurement,
cost variations

 Provides info to identify problems that need
focused attention




Figure 11.10 Selling the benefits of planning and scheduling to
management #3.

Selling benefits of planning and scheduling to operations is essential. As they are
the customers, they are the service receivers, and they are focused on production
with the process that provides plant throughput to create profit. Within refineries,
for example, it is important to understand the integration of complex processes
and types of output that are possible. Figure 11.11 illustrates common processes
found in a refinery.

Within operations shown in Figures 11.11-11.13 are many complex and
hazardous maintenance challenges. They can be summarized as four major
challenges in Figures 11.14 and 11.15.

Therefore, we must sell planning and scheduling to the operations management
staff and operators. They must be trained in the CMMS/EAM as to information
required for creating a work request. If a modern CMMS/EAM in place, they
can do this electronically while monitoring their own backlog of work, schedule,
and status of work in progress. Figures 11.16 and 11.7 define key benefits to the
operations/production customers.

Just remember, the planner you must be a salesman too as shown in Figure
11.18! Many times this will be selling benefits to your own maintenance
organization. Sometimes this can be very difficult if a planner is not well trained,
respected, and viewed as a valuable asset supporting the maintenance mission
(Figures 11.19-11.24).

Figure 11.25 illustrates most all of the “right things” that planner/scheduler must
get right in terms of planning a maintenance job (Figure 11.26).

Figure 11.27 (from Maintenance Planning, Scheduling and Coordination by Don

Nyman and Joel Levitt) shows how small reductions in all areas of
nonproductive time can increase direct wrench time available from 35% up to
65%. Figures 11.28 and 11.29 include two case study examples. Figure 11.30 is a
very good way to see the scope of possible gained value in your operation. First,
provide a good estimate of true wrench time. This totals hours working directly
on a job (tool time) compared to total labor hours paid. Second, estimate your




goal for improving the craft utilization factor of OCE (overall craft

effectiveness), which is wrench time. Then do the simple math based on number
of pure crafts people and average annual wages (Figures 11.31 and 11.32).

Now is an appropriate time to discuss where the maintenance storeroom is
included within the total operation. There are three main options: (1) it reports to
maintenance, (2) it is part of finance/purchasing, and (3) it could be a contracted
storeroom in Figures 11.33-11.36.

When we organize the planning process it should report directly to the
maintenance leader and be structured so that there is open and cooperative
communication with the operational side of the business. That type of
organization is shown in Figure 11.37 and of course depends as much on
relationships between planners, maintenance supervisors, and operational staff as
much as any other factor. Figure 11.37 strives to illustrate a closed-loop-type
organization with actions clearly displaying a service-oriented approach to
operations. This relationship is further enhanced when production planning can
also work hand in hand with maintenance planning. In contrast to Figure 11.38,
this could be viewed as indirect liaison with planner reporting primarily to the
maintenance leader.



Common Process Units Found in a Refinery

Schematic flow diagram of a typical crude oil distillation unit as used in petroleum crude oil
refineries is shown below.

Fred
Healer

When the heat exchanger

symbol is greyed ke this,
i is part of the crude o
prehest exchangers.




Figure 11.11 Illustrates common processes found in a refinery #1.

The maintenance supervisor is a key maintenance leader. In Figures 11.39-11.42
we will cover the important role played by the supervisor who supports the
execution of work from the schedule and also the monitoring and controlling
areas of the five steps in the overall planning process (Figures 11.43-11.55).

Now to add to Chapter 7, What to Look for When Hiring a Reliable Planner-
Scheduler, we will see that good planning starts with a good planner having
qualities as shown in Figure 11.56 and Figure 11.57. As a special note, I
personally recommend having at least one backup planner, designated and
trained to support an existing planner during time off and possibly during major
shutdown, turnaround, or outage (STO) periods.






Figure 11.12 Illustrates common processes found in a refinery #2.






Figure 11.13 Refinery process flow #3.



Today's Viery Real Challenges

Challenge One; Maintain existing
facilities and equipment in safe and
sound conditions.

Challenge Two: Improve, enhance and
then maintain existing physical assets
to achieve environmental, requlatory
life safety/security standards & energy
best practices.




Figure 11.14 Challenges #1 and #2.



Today’s Very Real Challenges

Challenge Three: Enhance, renovate and

add to existing physical assets using
capital funds and then maintain the

additions.

Challenge Four; Commission new

physical assets and assume increased
scope of work to maintain plus more
work from Challenges One, Two and

Three as assets get older and older.




Figure 11.15 Challenges #3 and #4.



Selling the Benefits of Planning and
Scheduling to Operations

+ Provides orderly process for requesting,
preparing, executing and closing out
maintenance work

+ Facilitates anticipating required repairs before
emergency breakdowns

- Great benefits to storeroom

- Great benefits to MRO procurement

+ Provides close and continual coordination
between operations and maintenance




Figure 11.16 Key benefits to the operations/production customers #1.



Selling the Benefits of Planning and
Scheduling to Operations

 Provides single point of contact for:

—Workpendmg .m Yt

-Work completed :.';‘::
- Accurate backlog status; very important

+ Applies technical knowledge and analysis of
each planned job

+ Increases equipment availability
* Minimizes downtime and interruptions




Figure 11.17 Key benefits to the operations/production customers #2.



Remember You Must be a Salesman Too!

"Remember

That Nothing Happens
Until Somebody Sells

Something!”




Figure 11.18 Selling benefits to your own maintenance organization.



Selling the Benefits of Planning and
Scheduling to Maintenance

* Defines and measures workload

* Permits advance determination of staffing by
area, work unit or by type of craft skil

 Establishes realistic priorities
‘ |dentifies best methods and procedures

* |dentifies risks and all HSSE factors

* Anticipates bottlenecks and interruptions




Figure 11.19 Benefits to the maintenance organization #1.



Selling the Benefits of Planning and
Scheduling to Maintenance

* Coordinates manpower, material and equipment
to Include:

=Craft labor
—Parts and materials
~Special tools and equipment

~Shop and other support
=0ft-site job preparation to minimize downtime

=Equipment access; 