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Proactive Maintenance



Preventive Maintenance Definition

Preventive Maintenance (PM) Actions performed on a time- or machine-run-based 
schedule that detect, preclude or mitigate degradation of a component or system with 
the aim of sustaining or extending its useful life through controlling degradation to an 
acceptable level. 

Source: SMRP Best Practices Definitions
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Preventive Maintenance Process

PM Continuous Improvement Loop

PM Metrics
• Preventive Maintenance Cost
• PM Compliance (20% Rule)
• PM Labor hrs. vs EM Labor Hrs.
• Maintenance Rework
• Maintenance Cost as a % of RAV

PMs Evaluated and Optimized Based on PM Metrics

PM Re-Written?



Why Best Practices in Preventive Maintenance?

To: 
• To ensure Equipment meets capacity, quality, and cost requirements
• Keep equipment in a Maintainable Condition 
• To Prevent Equipment Failure when “Run to Failure” is not the maintenance strategy
• To meet Productions Requirement through Optimization of Asset Reliability



Preventive Maintenance Problems / Solutions

PM Activities PM Metrics Possible Problem Possible Solution

Inspection PM Effectiveness
(MTBF)

• PMs Not focused on Failure Modes
• Ineffective measurements
• No step by step procedure
• No verification PM completed to 

specifications
• Personnel not following procedure

• Engage Maintenance 
Techs in evaluating PMs

• Post line graph: PM labor 
hrs. vs EM/Urgent labor 
hrs.

Lubrication PM Compliance
(Using the 10% 
Rule)

• Measurements with high variation
• Lack of training in Best Practices
• No oversight by Maintenance 

Leadership

• Determine type and 
amount of grease required

• Inspect lubrication 
process

Time Based 
Change Out

Schedule 
Compliance
(by day by hour)

• Asset unavailability
• Maintenance Planning and 

Scheduling not effective

• Planning and Scheduling 
training for planners and 
leadership

Operator 
Care

PM Compliance
(by shift)
PM Effectiveness

• No specifications on PM
• Lack of Reporting for corrective 

action
• Lack of Management support

• Measure effectiveness of 
PM Compliance of 
Operator Care 

“Insanity: Performing PM on equipment that continues to break down”



Common Traps of Preventive Maintenance as a Strategy

• Most PM tasks are not based on Failure Modes
• Not enough detail in PM tasks to be value added
• Too many wrong tasks specified resulting in PMs often not performed at all
• Asset unavailability during PMs can outweigh reliability gains
• Lack of management focus and PMs often viewed as low priority
• Widespread dependence on inappropriate vendor suggestions



Preventive Maintenance

Preventive Maintenance and the PF Curve



Why Best Practices in Preventive Maintenance?
To: 

• To ensure Equipment meets the functional requirements of the assets
• Keep equipment in a Maintainable Condition 
• To Prevent Equipment Failure when “Run to Failure” is not the maintenance strategy
• To meet Productions Requirement through Optimization of Asset Reliability

“Best Practices” are best demonstrated practices found most be of the best companies



Why Preventive Maintenance does not meet Expectations?

1. No one knows what “Known Maintenance Best Practices” looks like

2. The true value of Preventive Maintenance is not seen by management.

3. Preventive Maintenance Inspections are not repeatable.

4. PM Compliance is 100% but equipment problems continue

5. The only metric used to manage PMs is PM Compliance

6. Equipment is not in a “Maintainable Condition”

7. Operators are not involved in Preventive Maintenance



What to do if Preventive Maintenance is not Meeting 
Expectations?

Step 1: Acknowledge you have a problem with your PM Program not meeting expectations

Step 2: Assemble a team of Maintenance Techs, Maintenance Supervisor and operators

Step 3: The PM Optimization Team establishes their Vision, Mission, and Guiding Principles approved

by Maintenance, Production and Plant Leadership and meet weekly for 30 minutes max (FOCUS)

Step 4: Identify the equipment have the most losses, ie. OEE, Production loss, EM/Urgent Labor hrs., etc.

Step 5: Post a Dashboard to measure progress and effectiveness of this Program

Step 6: Create a PM Problem/Solutions Board using the A3 Approach to problem solving



Best Practices in Preventive Maintenance

1. All Equipment PMs are focused on specific “Failure Modes”  
2. All PM Procedures should have the following:

• Step by Step Instructions (initial each step)
• Specifications
• Space available for extra information

- Condition as found
- Condition as left
- Recommendation to changes to Procedure

3. When a PM Work Order is given to Maintenance Techs the 
following should be attached:

• Equipment Failure history since last PM Executed
4. If equipment fails between PM cycles an RCA should be 

initiated 
5. Post the following metric in Maintenance Shop on a line graph

• PM Labor Hours vs EM/Urgent Labor Hours

The Fundamentals of Effective PMs

“Measure what you Manage”

An Example of the Hawthorne Effect for Behavior Change in PM using this metric, PM vs EM /Urgent Labor Hrs.



What to do if Preventive Maintenance is not Meeting Expectations?

Step 1: Acknowledge you have a problem with your PM Program not meeting expectations

Step 2: Assemble a team of Maintenance Techs, Maintenance Supervisor and operators

Step 3: The PM Optimization Team establishes their Vision, Mission, and Guiding Principles approved

by Maintenance, Production and Plant Leadership and meet weekly for 30 minutes max (FOCUS)

Step 4: Identify the equipment have the most losses, ie. OEE, Production loss, EM/Urgent Labor hrs., etc.

Step 5: Post a Dashboard to measure progress and effectiveness of this Program

Step 6: Create a PM Problem/Solutions Board using the A3 Approach to problem solving



What Metric/Metrics do you use to measure your 
Preventive Maintenance Function?



Tool-Box Talk 103

“The PM Optimization Process” 
PMO

www.worldclassmaintenance.org



Steps of the PM Optimization Process
1. Identify a cross functional team (Operator, 2 Maintenance Tech, Reliability Engineer, 

Maintenance Planner, etc.)
2. Establish expectations from everyone engaged in this process
3. Define end goal of this process
4. Examples: 

 Reduction is Equipment Problems by “X” percent
 Less stress of reactivity
 Make PM #1 Priority

5. Define Roles and Responsibilities for all members of the PMO Team
6. Define the criteria for how to evaluate the PMs
7. Present copies of PMs to all parties 



Step 8: Define the criteria for how you will measure if the PM Optimization Process effective or not
 Define what the categories for the PMO (see the example below)
 Evaluate each task based on criteria below

Steps of the PM Optimization Process, cont.



Steps of the PM Optimization Process, cont.
Step 9: Rewrite PMs or write new PMs

• Identify your Best Maintenance Technician to lead this process 
• Maintenance Supervisor and I – 2 technicians
• Identify the Asset or Line with the largest equipment problems (unsure? ask production)
• Have MODEL of what a “Good PM Looks Like”



Steps of the PM Optimization Process, cont.
Step 10: Monitor and measure to ensure New PMs are effective and adjust as needed

Step 11:  Post results for all to see 
Examples of Results

• Reduction in equipment failures by 50%
• Reduction in Storeroom Stockouts by 40%
• Reduction in Stress for Everyone
• Stabilized production
• Etc.

Step 12: Once concept has been proven move to the next asset/area



How to Improve your Current PM Program

“Knowledge is the foundation of any and all skills”

www.worldclassmaintenance.org



How to Improve your Current PM Program, Cont.



How to Improve your Current PM Program, cont.



How to Improve your Current PM Program, cont.



How to Improve your Current PM Program, cont.
Step 4 Cont.



How to Improve your Current PM Program, cont.



Minimum Requirements for an Effective PM Procedure
1. Repeatable Process
2. Equipment Status, “Running or Shutdown”
3. Procedure steps minimum…

• Noun, adjective, and verb

4. Step by Step Instructions (initials of inspector for each step)
“If a step in a Process is skipped it creates defects known as failures”

4. Specifications
5. Pictures preferred --- “Good” or “Bad”, “Yes” or “No”, etc.

Is Seal Cracked?
• Yes
• No



PM Procedure Example



Preventive Maintenance Problems / Solutions

PM Activities PM Metrics Possible Problem Possible Solution

Inspection PM Effectiveness
(MTBF)

• PMs Not focused on Failure Modes
• Ineffective measurements
• No step by step procedure
• No verification PM completed to 

specifications
• Personnel not following procedure

• Engage Maintenance 
Techs in evaluating PMs

• Post line graph: PM labor 
hrs. vs EM/Urgent labor 
hrs.

Lubrication PM Compliance
(Using the 10% 
Rule)

• Measurements with high variation
• Lack of training in Best Practices
• No oversight by Maintenance 

Leadership

• Determine type and 
amount of grease required

• Inspect lubrication 
process

Time Based 
Change Out

Schedule 
Compliance
(by day by hour)

• Asset unavailability
• Maintenance Planning and 

Scheduling not effective

• Planning and Scheduling 
training for planners and 
leadership

Operator 
Care

PM Compliance
(by shift)
PM Effectiveness

• No specifications on PM
• Lack of Reporting for corrective 

action
• Lack of Management support

• Measure effectiveness of 
PM Compliance of 
Operator Care 

“Insanity: Performing PM on equipment that continues to break down”



“Chaos will rule 
until we align 
everyone with 

the same vision”



QA Inspection of PM Execution by Supervisor
 Execute an unannounced visit to a job site where PM is currently being performed
 Ask question “Does the PM look accurate and is it effective or does it need 

changes”
 Issues they may see could be:

 PM Steps are too long (require on Noun, Adjective, Verb)
 PM does not match the asset
 Nothing ever found on the PM

 Listen, listen, and do not reply immediately to any statement, think about what 
the techs are telling you



Requirements for Rewriting/Writing a PM so it is Repeatable



Re-Writing PMs

Step 5 Rewrite PM based on specific criteria

Step 4 Provide a Template for rewriting a PM

Step 3 Review work order failure history for past 30-60-90 days

Step 2 Provide PMs on for first Asset (preferable one with problems)

Step 1 Assemble a cross-functional team



Measuring Effectiveness of PMs

PM Compliance
10% Rule

PM Labor Hours
Vs

EM Labor Hours

Breaks to 
Maintenance 

Schedule
Stockouts Maintenance Cost 

RAV

Step 1: Measure PM Effectiveness based on specific KPIs
Step 2: Establish a baseline for each metric
Step 3: Ensure the PM Scorecard is visible for all technicians and maintenance

leadership to see
Step 4: For the next 6 months review with Maintenance Leadership and Production

once a month



PM Procedure Example
Without a Repeatable Procedure you have everyone doing what they think it right.



Steps to Change your PM Program
1. Use one of the Tool-Box Talks to educate leadership and techs

2. Create a plan using the crawl, walk, run methodology

3. Create a Simple PM Process if you do not have one

4. Create PM Dashboard “Measure what you Manage”



QUESTIONS?
Join December 8-10 for “Best Maintenance Technician Repair Practices”

Interested? Email me at rsmith@worldclassmaintenance.org
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