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Continuous Reliability Improvement of
Rotating Equipment

Increasing Productivity and Reducing Maintenance Costs Through
Outstanding Equipment Reliability

On-Site Training Opportunities

Put TMEII’s expertise in
maintenance and reliability
training to work in your
organization

TMEII is a results-oriented resource and
provider of maintenance and reliability
initiatives. You can benefit from our ex-
perience of presenting hundreds of on-
site training and
consulting sessions for large and small
companies world-wide.

Contact Pete Peters at
919-270-1173 or
Pete@PRIDE-in-Maintenance.com for
more information!

100% Guarantee

A complete refund is provided if you
cannot achieve a 10 to 1 return on
investment from this training.

Ralph W. Peters

1.

Key Benefits of Attending this TrueWorkShop™

Continuous Reliability Improvement (CRI®™) and
optimization of Rotating has been widely investigated by world-
class process companies during the last decade.
Concentrating exclusively on redundancy allocation, as per the
old fashion maintenance, is not the answer.

The modern approach requires that minimum reliability for each
component be established to achieve the total

equipment reliability goal with minimum cost. This newly
philosophy allocates reliability to a component according to the
risk of failure and cost of increasing its reliability.

Continuous Reliability Improvement (CRI®™) of plant
reliability by optimizing predictive maintenance for rotating
equipment is one of the most important challenges plants face
today. To know how to effectively prevent equipment failures,
conduct a successful root cause failure analysis and improve
condition monitoring for rotating equipment are continuing
challenges for engineers. Proper analysis and solving of chronic
problems at the source saves time and money.

Most importantly, Continuous Reliability Improvement (CRI*™)
goes well beyond traditional Reliability-Centered Maintenance
(RCM) practices. CRI®M, as developed by your instructor,
Founder of The Maintenance Excellence Institute, will help
improve the total maintenance operation for total operations
success and profit. This intensive course focuses CRI®™ on
rotating equipment but you will learn to apply much, much more
for improving all maintenance resources via a profit-centered
approach.

TMEII CONTACTS:

Pete at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or
Anne at 919-896-5368 (Anne@PRIDE-in-Maintenance.com)
to coordinate a custom in-house session.

Contact Pete Peters at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or
Anne at 919-896-5368 (Anne @Pride-in-Maintenance.com) for more information!
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This intensive and interactive TrueWorkShop™ will concen-
trate on the problems and solutions surrounding equipment
failures, diagnostics and effective methods to prevent them.
This will help achieve measurable results in more efficient
plant maintenance, increased operational efficiency, lower
operating costs, and improved plant availability. Upon your
successful completion of this TrueWorkShop™, you will be
able to gain the knowledge on the following:

e Organizing for World Class Operations and Total
Operations Success

e Using The Scoreboard for Maintenance Excellence

e Key Elements of Reliability Centered Maintenance
(RCM)

e Important Risk-Based Maintenance Concepts

e Equipment Failure Patterns

e Maintenance Affect on Reliability

e Root Cause Failure Analysis (RCFA)

e Predictive Maintenance

e Component Condition Monitoring Techniques

e Optimizing Reliability — Condition Monitoring and
Predictive Maintenance

e Measuring Results and Return on Maintenance
Investments (ROMI)

This TrueWorkShop™ is designed to explain
the following

1. Effective methods of component condition monitoring for
use as both a predictive maintenance

2. The Root Cause Analysis tool

3. Major failure causes

4. World-Class proven Root Cause Analysis procedure with
exercises and case histories

5. Installation, pre-commissioning planning, functional test-
ing, and commissioning

6. Preventive maintenance strategies and more...

Training is Not Over When it’s Over!

Your company will benefit most if you attend with a 3 or 4 person company team which will work together.
You return to your organization with the new knowledge and team support for PM and PdM along with your
new plans for reliability and maintenance excellence. We invite your Top Leaders, Maintenance Leaders

and Craft Leaders to attend as a team. The workshop “is

definitely not over when it’s over.” Yogi Berra once said, “It ain’t over until it’s over!”

Your session is definitely not over when it's over! Following completion of this TrueWorkShop™ a person-
alized follow-up will be scheduled for each attending organization. Our

one-on-one coaching is to help you apply the key topics and to implement your plan of action. Implementa-
tion is your key to results and we want to help you make that happen!

Who Should Attend

e VPs/ Directors

e Division Heads / Managers

e Superintendents

e Specialists / Leaders

e Supervisors / Foremen

e Planners / Technicians

e Engineers from the following departments:
e Maintenance, Operations
e Plant, Production
e Process, Preventative Maintenance
e Reliability, Rotating

We Personally Guarantee This
TrueWorkShop ™!

We will give you the firepower and knowledge needed to
implement a successful PM program, to use the Predic-
tive Maintenance and Conditioned-Based maintenance
technologies that apply to your operation. We will
reinforce your current maintenance needs to the top lead-
ers in your organization. We will help you be “the
maintenance messenger” to get action from Top Leaders.

We can personally help you make a difference in the total
operations success of your organization after you attend
this event! Top Leaders must clearly understand your
needs and the consequences of gambling with
maintenance costs and a bad PM and PdM program.

Even in Good Economic Times
Maintenance is Forever!

Contact Pete Peters at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or

Anne at 919-896-5368 (Anne @Pride-in-Maintenance.com) for more information!
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Important Course Work Very Important Pre-Course Work

To wrap-up this TrueWorkShop™ delegates will draw up  Each company will be guided through a self assessment
specific improvement plans to address their Top 5 Areas  audit of their current operation using The Scoreboard for

for Improvements in power point format. The goal is to Maintenance Excellence™. This will become part of the
achieve implementation when they return to their course practical exercise and also becomes an important
organizations. Furthermore, after the workshop is over, baseline as to where a company stands with today’s best
complimentary follow-up support is provided from TMEII practices. It is equivalent to an ISO 55000 audit. Attendees
via phone, email or Go To Meeting virtual sessions when  will be guided through this self-assessment. Attendees are
needed. also asked to define their Top 5 Areas for Improvement.

Other TrueWorkShop™ Deliverables

We also provide many very important deliverables in an easy to use Excel format in addition to the program outlined
below.

1. The Scoreboard for Maintenance Excellence - Today’s most comprehensive benchmarking tool for each
attendee’s operation that benchmarks your site against today's best practices.
2. The CMMS Benchmarking System - For gaining maximum value from an existing CMMS

3. The Reliability & Maintenance Excellence Index - A powerful measurement process to validate shop level
results.

4. Electronic copies of TMEIl two major books; Maintenance Benchmarking and Best Practices
(McGraw-Hill-2006) and Reliable Maintenance Planning, Estimating and Scheduling (Elsevier-2015)

Extensive Knowledge base of References to Take Home:

This workshop is based on Pete’s two books:

TMEII provides more electronic references for all
Maintenance TrueWorkShops™ than any other series of courses

Benchmarking now being offered from around the world.
and Best
Practices Each attendee will receive e-book copies of these

A Frofit- and two major books plus many, many more valuable

Cuntomer.Centered Approach

RELIABLE MAINTENANCE
PLANNING, ESTIMATING,
AND SCHEDULING

topic references on CD. The electronic versions are
included to allow easy application and duplication
of all course materials. Attendees receive all
PowerPoint’s used and “one of the largest
Maintenance, Reliability and MRO Materials
Management Glossary” currently available.

RALPN W PETERS « St i g 390 o TMEII believes in providing each attendee an

L Ll i B . H
extensive knowledge base to support professional
LB development well beyond actual class time.

Reliable Maintenance Planning, Maintenance Benchmarking and
Estimating and Scheduling Best Practices

Contact Pete Peters at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or
Anne at 919-896-5368 (Anne @Pride-in-Maintenance.com) for more information!
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TrueWorkShop™ Agenda

On-site TrueWorkShops™ are customized to meet your specific goals and objectives. Below is a sample outline which
can be modified as needed to ensure the results you are looking for.

Day One:

Introductions

TrueWorkShop Objectives

e Exercise: Review Top 5 Priorities by Attendees
e Overview

Discussions

e Does your plant have a strong reliability improvement
culture?

e Continuous Reliability Improvement (CRIsm)

e How CRIsm goes well beyond RCM

e \What areas do you see needing improvement that
impacts reliability?

e What concerns and obstacles do you have in your
current organization?

Organizing for a World Class Maintenance Operation

e Steps towards achieving maintenance excellence

e Your Scoreboard for Maintenance Excellence

e Framework for reliability and maintenance excellence

Exercise: Review of Attendees’ Scoreboard for
Maintenance Excellence Results

e List 10 characteristics of a reliability centered
organization

e Is your organization doing any of them?
Characteristics of Being World Class

Best Reliability Practices: Seven Key Reliability-
Centered Maintenance (RCM) Steps

Discussions

e How well did we list characteristics?

e Are we practicing elements of RCM or CRIsm?

Are There Any Other Missed Characteristics?

Equipment Failure Patterns

e Distinguishing between repairable and non-repairable
equipment

e Types of equipment failures

e Review why equipment fails

e Areas of the Bath-Tub curve

e Actual equipment failure patterns

e Actions to minimize failure effect

Discussions

e How does most of your equipment fail?

Maintenance Practices and Their Impact on Reliability

e Today’s maintenance issues

e The CMMS benchmarking system for reliable information

o Different types of maintenance and organizational struc-
tures

e How maintenance influences equipment performance and
reliability

e Introduction to condition-based maintenance

e Factors contributing to excessive maintenance

Discussions

e Where is your plant on the maintenance strategy pyra-
mid?

e Has your plant implemented basic best practices?

e  Wrap-Up of Day One and Assignment for Day Two

Day Two:

Review of Day One and Introduction to Day Two: Con-
tinually Reliability Improving Maintenance & Reliability
Results

Root Cause Failure Analysis (RCFA)
e Structured problem solving and RCFA
e Cause analysis

e Two-track approach

e Failure types

e The three levels of cause

e Collecting failure data

Root Cause Failure Analysis (RCFA)
e Parts and position

e The analysis process

e Describing the process

e Data Analysis |

e Data Analysis Il

e Data Analysis Ill

e Human root causes

e Solutions to human root cause

e Stewardship of RCFA Results
Exercise: RCFA Practical Exercise
Rotating Equipment Operating Problems
e 6 major rotating equipment problems
e Vibration and its control

e Balance and its control

e Lubrication and its control

Exercise: Operating Problems with Case Studies on
Gearboxes, Axial and Centrifugal Fans, Compressors

e Looseness and lts Control
e Distortion and Its Control
e Alignment and Its Control

Exercise: Operating Problems with Case Studies on
Pumps, Bearings, Valves, Bucket Elevators

Contact Pete Peters at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or

Anne at 919-896-5368 (Anne @Pride-in-Maintenance.com) for more information!
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Day Two (Cont’d):

e Predictive Maintenance

e A proven strategy to get started or to renew a current
program

e Classification of plant machinery

e Maintenance strategies as adopted to each class of
machinery

e Identification of critical machinery and adoption of
condition-based maintenance

e Principles of predictive maintenance
e Detection and diagnosis
e Classical risk analysis methods
e How to base maintenance on operating risk matrix
e Risk identification and removal
e Exercise: Risk Analysis and Maintenance Strategy
e Exercise: Developing a Format for Defining Your Asset
Criticality
e Wrap-Up of Day Two and Assignment for Day Three

Day Three:

e Review of Day Two and Introduction to Day Three
e Predictive Maintenance Techniques
e Vibration analysis
e OQil particle and wear debris analysis
e Thermography and its uses
e Thermography case studies
e Ultrasonics
e Performance evaluation
e Component Condition Monitoring Techniques
e Types of condition-based monitoring
e Vibration monitoring
e Pump monitoring frequency
e Temperature based monitoring
e Infrared monitoring
e Tribology, ferrography and lube oil analysis
e Discussions
e What monitoring techniques are employed at your plant?
e Have they proven effective?
e CBM case studies
e Analytical Case Tools
e Data Analysis
e  Weibul Analysis
e Discussions
e |s CMMS providing data or true reliability information?
e s data routinely analyzed and used for decision-making?
e What kind of analysis is done?

e Measuring Results from Continuous Reliability
Improvement — Changing to a Reliability Focus
Operation

Day Three (Cont’d):

e The Scoreboard for Maintenance Excellence
e Defining global best practices and your baseline
e Defines “where you are”
e Case Study: Marathon Oil
e The CMMS Benchmarking System
e Evaluates existing CMMS’ support to reliability of rotating
equipment
e Why CMMS implementations fail to achieve planned
benefits
e The Maintenance Excellence Index: A Proven Method to
Define Your Results to Top Leaders
e Key Metrics and KPIs to Consider for Your Maintenance
Excellence Index
e  Other Measures to Validate Reliability
e Exercise: Developing Metrics and KPI's for your Operation
Using the Maintenance Excellence Index
e Case Study: Steel Mill Operation
e Measuring Results from Continuous Reliability
Improvement — Changing to Reliability Focus Operation
e Final Exercise: Attendees presentations of their team’s

recommended Plan of Action for improving
maintenance and reliability in their organizations

e Presentation of Certifications and Wrap-Up of Day Three

Your Instructor and Coach

Ralph W. (Pete) Peters the Founder/
President of The Maintenance
Excellence Institute International is your
primary instructor. His experience of
over 40 years has included being a
manufacturing plant manager at two
sites; director of facilities management.
He has had extensive maintenance
experience within the US Army beginning in Vietnam
(1970) and with the US Army Corps of Engineers building
what is now called, the National Highway. He consults
and provides maintenance best practice training in over
30 countries, written maintenance chapters in four books
as well as a book on Maximizing the Value of Your
CMMS. In 2006, he wrote and published Maintenance
Benchmarking & Best Practices for McGraw-Hill’'s
professional book division. In 2015 he completed
Reliable Maintenance Planning, Estimating and Schedul-
ing for Elsevier's Gulf Publishing Division. Pete’s positive
approach and his experience from consulting, allows him
to be an excellent coach for today’s top leaders,
maintenance leaders and craft leaders. His worldwide
PRIDE-in-Maintenance initiative will be highlighted in his
next book with key topics from this universal book
included in all of his worldwide TrueWorkShops™.

Contact Pete Peters at 919-270-1173 (Pete@PRIDE-in-Maintenance.com) or

Anne at 919-896-5368 (Anne @Pride-in-Maintenance.com) for more information!



mailto:Pete@PRIDE-in-Maintenance.com�
mailto:Anne%20@Pride-in-Maintenance.com�


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



