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1.1. Define PMO and ObjectivesDefine PMO and Objectives

2.2. Gain a working understanding of the PMO Process and Gain a working understanding of the PMO Process and 
Maintenance Basis key elements:Maintenance Basis key elements:

2.12.1 Component ClassificationComponent Classification

2.22.2 PM Templates and ImplementationPM Templates and Implementation

2.32.3 ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies

3.3. Recognize how PMO and the Maintenance Basis impacts Recognize how PMO and the Maintenance Basis impacts 
other Equipment Reliability (ER) elements.other Equipment Reliability (ER) elements.

4.4. Briefly Discuss Continuous Improvement ProcessesBriefly Discuss Continuous Improvement Processes

5.5. Demonstrate software and productivity tools that facilitate Demonstrate software and productivity tools that facilitate 
the PMO process and the the PMO process and the ““LivingLiving”” Maintenance Basis Maintenance Basis 

PMO Presentation Topics/ObjectivesPMO Presentation Topics/Objectives



Systematic process of developing an optimized Systematic process of developing an optimized Maintenance BasisMaintenance Basis
that increases equipment reliability and plant capacity factor.that increases equipment reliability and plant capacity factor.

–– Priority on Critical and NonPriority on Critical and Non--Critical Components. Critical Components. 

RunRun--ToTo--Failure (RTF) Components must be identified.Failure (RTF) Components must be identified.

–– Scope includes all Maintenance Tasks Scope includes all Maintenance Tasks 

PM Program PM Program –– TimeTime--based tasksbased tasks

Condition Monitoring, Condition Monitoring, PdMPdM, Performance Monitoring, Performance Monitoring

Surveillance and Performance TestsSurveillance and Performance Tests

Long Term Asset Management Long Term Asset Management -- Rebuild/Replace StrategiesRebuild/Replace Strategies

–– Optimization must incorporate overall company objectives.Optimization must incorporate overall company objectives.

Plant Maintenance Optimization (PMO) Plant Maintenance Optimization (PMO) –– DefinitionDefinition



Perform the Right Work at the Right Time.Perform the Right Work at the Right Time.
–– Within Resource/Cost LimitationsWithin Resource/Cost Limitations

Eliminate Corrective Maintenance Eliminate Corrective Maintenance –– Unexpected (CMUnexpected (CM--U).U).
–– Maintenance Basis FailuresMaintenance Basis Failures

Create a Living Maintenance Basis.Create a Living Maintenance Basis.
–– VisibilityVisibility

–– Continuous ImprovementContinuous Improvement

PMO PMO –– ObjectivesObjectives



PMO does not eliminate all Corrective Maintenance (CM)PMO does not eliminate all Corrective Maintenance (CM)
–– Expected and Unexpected is an important distinctionExpected and Unexpected is an important distinction

Corrective Maintenance Corrective Maintenance –– Expected (CMExpected (CM--E)E)
–– CMs on RunCMs on Run--ToTo--Failure (RTF) Components are ExpectedFailure (RTF) Components are Expected

–– CMs on NonCMs on Non--Critical Equipment are ExpectedCritical Equipment are Expected

Not all Failure Modes are protected through PM/Condition MonitorNot all Failure Modes are protected through PM/Condition Monitoring ing 
(PdM)(PdM)

Some level of risk is acceptable based on company objectivesSome level of risk is acceptable based on company objectives

–– CMCM--E is not a Maintenance Basis FailureE is not a Maintenance Basis Failure

Corrective Maintenance Expected vs. UnexpectedCorrective Maintenance Expected vs. Unexpected



Corrective Maintenance Corrective Maintenance –– Unexpected (CMUnexpected (CM--U)U)
–– CMCM--U is a Maintenance Basis FailureU is a Maintenance Basis Failure

–– Critical Component Failures are obvious examples of CMCritical Component Failures are obvious examples of CM--UU

–– Identification of CMIdentification of CM--U is critical to successU is critical to success

–– When CMWhen CM--UU’’s occur, cause analysis and actions should be taken to eliminates occur, cause analysis and actions should be taken to eliminate 
future failuresfuture failures

Identification of CMIdentification of CM--U/CMU/CM--E requires a E requires a visiblevisible Maintenance Basis!Maintenance Basis!
–– Electronic Format in Shared EnvironmentElectronic Format in Shared Environment

CMCM--U is an important Performance IndicatorU is an important Performance Indicator
–– Effectiveness of the Maintenance BasisEffectiveness of the Maintenance Basis

–– Electronic Capture, Trending/Reporting NeededElectronic Capture, Trending/Reporting Needed

Management and Leadership need Education!Management and Leadership need Education!

CM Expected vs. Unexpected ConCM Expected vs. Unexpected Con’’tt



Component ClassificationComponent Classification
Importance Importance –– Critical, NonCritical, Non--Critical, RunCritical, Run--ToTo--Failure (RTF)Failure (RTF)
Duty Cycle Duty Cycle –– High/LowHigh/Low
Service Condition/Environment Service Condition/Environment –– Mild/SevereMild/Severe

PM Template DevelopmentPM Template Development
Component Type Maintenance StrategyComponent Type Maintenance Strategy
Based on Company ObjectivesBased on Company Objectives
Incorporate Condition Monitoring, Incorporate Condition Monitoring, PdMPdM

PM Template ImplementationPM Template Implementation
ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies
Reconcile with Current PracticeReconcile with Current Practice

–– Add/Delete PM Tasks, Extend FrequenciesAdd/Delete PM Tasks, Extend Frequencies
Identify and Execute ChangeIdentify and Execute Change

Fundamental Building Block to Equipment Reliability!Fundamental Building Block to Equipment Reliability!

Maintenance Basis ElementsMaintenance Basis Elements



Work Identification

Performance
Monitoring

Corrective
Maintenance

Proactive Maint. (PAM)
Maint Feedback Analysis

As Found Condition Codes
JIT Work Order Reviews

Maintenance Basis
PM Templates/Implementation

Comp-Based Maintenance Strategies

Corrective Action
Condition Reports

Root/Apparent
Cause Analysis

Long Term Asset 
Management

Work
Control

Work
Execution

Work
Closeout

Work Execution

Equipment Reliability ProcessEquipment Reliability Process

PM
Implementation

CM-U/CM-E Identification

Industry/Internal Operating Experience

Continuous Improvement

Component
Classification

Work Management System



Maintenance Basis and Performance MonitoringMaintenance Basis and Performance Monitoring

Health Reporting

Scorecards
Indicators, Weights, and 

Criteria
Action/Recovery Plans

OE Evaluation
Aging / Margin Management

Obsolescence
Trending / History

System, Component, 
Program Notebooks

Contact Information
Reference Docs/Hyperlinks

Perf. Mon Results
Diary of Events
Strategic Plans

Predictive Maintenance
Periodic Vibration

Thermography
Oil Analysis 
Acoustics

Other Diagnostics

Performance/Condition 
Monitoring

Performance Monitoring Plans
Trending and Alarms

Data Historians
Advanced Pattern Recognition 

Thermal Performance
Condition Monitoring/Rules  

Walkdowns and Rounds

PM Program
Time-Based Tasks
Work Management 

Implementation

LTAM/LRP
Site and Fleet Management

Issue Collection, Prioritization, and 
Ranking

Technical Review, PHC, PRC
Budgeting, Forecasting, Checkbooks

Long Range Planning, Long Term 
Asset Mgmt

KPIs and Metrics

Site and Fleet KPIs

ERI
Equipment Reliability Index

ER Portals/Dashboards

Maintenance Basis

Scoping & Identification of 
Components

PM Templates

Component-Based 
Maintenance Strategies

Long Term Asset Mgmt

Repair/Replace Strategies
Capital Projects

Individual Component 
Health

System Health

Component/Program 
Health



PMO Implementation ApproachPMO Implementation Approach

Optimized Maintenance Basis Established

Optimized Maintenance Basis Implemented



Component Classification Elements Component Classification Elements 
–– Component Importance Component Importance –– Impact on System FunctionsImpact on System Functions

–– Duty Cycle Duty Cycle –– (High/Low)(High/Low)

–– Service Condition/Environment (Mild/Severe)Service Condition/Environment (Mild/Severe)

3 Character Abbreviation Used Often3 Character Abbreviation Used Often
–– Example Example 

CHS = Critical Importance, High Duty Cycle, Severe Service CondiCHS = Critical Importance, High Duty Cycle, Severe Service Conditiontion

Component Importance TermsComponent Importance Terms
–– Industry Standard Terms Industry Standard Terms –– Critical, NonCritical, Non--Critical, RunCritical, Run--ToTo--Failure (RTF)Failure (RTF)

–– Company Example Company Example –– Critical (C), Significant (S), Economic (E), RTCritical (C), Significant (S), Economic (E), RT

–– 1A, 1B, 2, 3 1A, 1B, 2, 3 …… othersothers

Comp Classification Comp Classification –– DefinitionDefinition



Determined Primarily by System Engineers Determined Primarily by System Engineers 

Input required from:Input required from:
–– Operations, Instrument & Controls (I&C) SME, OthersOperations, Instrument & Controls (I&C) SME, Others

Focuses attention of Component Engineers/Experts to the right Focuses attention of Component Engineers/Experts to the right 
componentscomponents
–– Component Experts are generally not System Experts!Component Experts are generally not System Experts!

Provides first clue to Component GroupingProvides first clue to Component Grouping
–– PMO ProductivityPMO Productivity

Plenty of industry benchmark data availablePlenty of industry benchmark data available

Performing Component ClassificationPerforming Component Classification



Standard CriteriaStandard Criteria
Can be implemented Can be implemented 

as wizardas wizard--like questions.like questions.

Comp Classification Basis Comp Classification Basis –– Criteria DrivenCriteria Driven



Component Classification Component Classification –– Key PointsKey Points

Capturing Result of Classification (CHM) is not enough!Capturing Result of Classification (CHM) is not enough!
–– Common U.S. MistakeCommon U.S. Mistake

–– Must capture the basis for the ClassificationMust capture the basis for the Classification

–– Question Answers make up the basisQuestion Answers make up the basis

Evaluate all Criteria/Questions Evaluate all Criteria/Questions –– DonDon’’t Stop!t Stop!
–– Useful Data for AnalysisUseful Data for Analysis



PM Templates PM Templates –– Definition and Key ElementsDefinition and Key Elements

Industry Method to Group, Evaluate, Monitor Component Equipment Industry Method to Group, Evaluate, Monitor Component Equipment 
Reliability.Reliability.
–– Industry Industry ““Best PracticeBest Practice””

Corporate Recommended Maintenance StrategyCorporate Recommended Maintenance Strategy
–– Established for Component TypesEstablished for Component Types

–– Further GroupingsFurther Groupings

Captures Expertise ofCaptures Expertise of
–– experienced workers before they retire / Inexperienced workers before they retire / In--house house ““tribal knowledgetribal knowledge””

–– industry events and experienceindustry events and experience

–– outside experts (Goodyear, ARGO)outside experts (Goodyear, ARGO)

–– numerous System Engineersnumerous System Engineers

Provides PM BasisProvides PM Basis
–– the what, when, how, & whythe what, when, how, & why

Essential for Fleet Standardization Essential for Fleet Standardization –– 1 Set for a Fleet!1 Set for a Fleet!
–– Requires Site and Corporate Component Specialists Ownership to CRequires Site and Corporate Component Specialists Ownership to Createreate



PM Templates PM Templates –– Key DriverKey Driver

Component Classification Component Classification –– Key DriverKey Driver
–– Component Importance Component Importance –– Critical, Significant, EconomicCritical, Significant, Economic

Does not cover RTF Does not cover RTF –– No needNo need

–– Duty Cycle Duty Cycle –– High, Low High, Low (e.g. How frequently does it stroke?)(e.g. How frequently does it stroke?)

–– Service Condition Service Condition –– Mild, Severe Mild, Severe (Pressure, Temperature, Environment (Pressure, Temperature, Environment ……))



PM Template PM Template –– Example Task ViewExample Task View



PM Template PM Template –– FMECA ViewFMECA View

FMECA FMECA –– Failure Modes, Effects, & Criticality AnalysisFailure Modes, Effects, & Criticality Analysis
–– Normally required before tasks are created/designed.Normally required before tasks are created/designed.

Centrifugal Pumps Centrifugal Pumps 
–– Example Example 



PM Template PM Template –– Header and other Key InformationHeader and other Key Information



PM Template ImplementationPM Template Implementation

Templates must be firmly tied to Component Identifiers in the METemplates must be firmly tied to Component Identifiers in the MELL

Template Association is by Component TypeTemplate Association is by Component Type

Can be Performed in Mass Can be Performed in Mass –– ProductivityProductivity
–– Software Tool makes efficientSoftware Tool makes efficient

Some Components will Not have a TemplatesSome Components will Not have a Templates
–– Does not mean Out of ScopeDoes not mean Out of Scope
–– Still can have a Maintenance Strategy Still can have a Maintenance Strategy ……

Goal for PMO In Scope ComponentsGoal for PMO In Scope Components
–– 60 60 –– 80% of Components Associated/Covered by a Template80% of Components Associated/Covered by a Template



ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies

Component Classification + Template Association Component Classification + Template Association 
= Recommended = Recommended 

Component Maintenance StrategyComponent Maintenance Strategy

Important 
Concept



ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies

Component Classification + Template Association = Recommended CoComponent Classification + Template Association = Recommended Component Maintenance Strategymponent Maintenance Strategy



ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies

Simplified Summary View of Maintenance StrategySimplified Summary View of Maintenance Strategy
Example for a Single Feedwater Motor in the MELExample for a Single Feedwater Motor in the MEL



ComponentComponent--Based Maintenance StrategiesBased Maintenance Strategies

Result is a Complete ComponentResult is a Complete Component--Based Maintenance StrategyBased Maintenance Strategy

–– What       Why        How       WhenWhat       Why        How       When



What is installed

Current PMs and 
Change History

Work History

Operating  Experience

• EPIX 

• EPRI PMs

• LCM Source Books

• INPO

• NRC

Commitments

Vendor Recommendations

Function

?? ???

Criticality

Service 
Conditions 

Duty Cycles

Other Utilities 

Other Experts 

How Component 
is likely to Fail

What do you need to know?What do you need to know?



PMO Results PMO Results –– Managing ChangeManaging Change

PMO will create change to Current PracticePMO will create change to Current Practice
–– Alignment/Reconciliation of Current Practice and Optimized PractAlignment/Reconciliation of Current Practice and Optimized Practiceice

Frequency ChangesFrequency Changes
Basis/Scope ChangesBasis/Scope Changes
Add/Remove TasksAdd/Remove Tasks

–– Must consider resource impactMust consider resource impact
–– Risk Level Risk Level –– NonNon--Critical EquipmentCritical Equipment

New Optimized Basis Requires Review and ApprovalNew Optimized Basis Requires Review and Approval
–– Who is responsible in your Organization?Who is responsible in your Organization?

Change has to get executed!Change has to get executed!
–– AccountabilityAccountability



Maintenance Basis Initial Development (PMO)Maintenance Basis Initial Development (PMO)
–– Strive for 85 Strive for 85 -- 90% Accuracy.90% Accuracy.

Perfection impossible on first pass.Perfection impossible on first pass.
–– Approach 100% through continuous improvement processes.Approach 100% through continuous improvement processes.
–– Maintenance Basis drives Work Identification!Maintenance Basis drives Work Identification!

Continuous Improvement Processes Continuous Improvement Processes –– Living ProgramLiving Program
–– Craft Feedback Craft Feedback –– After Work CompletesAfter Work Completes

As Found Condition Codes, Completion CommentsAs Found Condition Codes, Completion Comments
Review, Evaluate, and TrendReview, Evaluate, and Trend

–– JustJust--inin--Time Reviews Time Reviews –– Before Work ExecutesBefore Work Executes
CrossCross--Functional Team ReviewsFunctional Team Reviews

–– Corrective Action Process (CAP)Corrective Action Process (CAP)
Failure and Root Cause AnalysisFailure and Root Cause Analysis

–– Internal/External Operating Experience (OE)Internal/External Operating Experience (OE)
Industry Databases (e.g. EPIX)Industry Databases (e.g. EPIX)

Maintenance Basis Maintenance Basis -- Continuous ImprovementContinuous Improvement



PMO Software Tools/AutomationPMO Software Tools/Automation

PMO requires extensive data manipulation/managementPMO requires extensive data manipulation/management
–– Fleet Master Equipment Lists can be millions of recordsFleet Master Equipment Lists can be millions of records

–– Exceeds limits of Microsoft Access/Excel Exceeds limits of Microsoft Access/Excel 

Productivity Tools very importantProductivity Tools very important
–– Grouping of similar componentsGrouping of similar components

–– Bulk data manipulationBulk data manipulation

““LivingLiving”” Maintenance BasisMaintenance Basis
–– Needs to be Shared Needs to be Shared –– Self Service EnvironmentSelf Service Environment

–– Will continue to change over timeWill continue to change over time

Metrics and Performance IndicatorsMetrics and Performance Indicators
–– Needed for Management and to track progressNeeded for Management and to track progress

–– No time to generate manually No time to generate manually –– Very time consumingVery time consuming

Need to be automatedNeed to be automated



Wrap UpWrap Up

Questions/Discussion?Questions/Discussion?
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