
Total Productive Maintenance

A strategic success factor



Purpose:
To understand the basics of Total Productive Maintenance
In a way that an appreciation is developed as to its sophistication
So that you can decide if it is strategically important to your success.

Products:
1. Know the philosophy
2. Know the standard
3. Know how to do it
4. Develop assessment skills
5. Decide its importance



Our Journey so Far
“My filters rob organizational potential.”

“Clear 
expectations are 
essential.”



“My thinking 
impacts the 
workforce.”

5-S
1. Removing

unnecessary items

2. Storage of
cleaning equipment.

3. Floor cleaning.

4. Bulletin boards.

5. Emergency access

6. Items on floor

7. Aisleways -
markings

8. Aisleways -
maintenance

9. Storage and
arrangement

10. Equipment -
painting

All items not required for performing operations are removed
from the work area, only tools and products are present at work 

stations.

All cleaning equipment is stored in a neat manner; handy and 
readily available when needed.

All floors are clean and free of debris, oil and dirt.  Cleaning 
of floors is done routinely -- daily at a minimum -- posted schedule.

All bulletins are arranged in a neat and orderly manner.  
No outdated, torn or soiled announcements are displayed.

Fire hoses and emergency equipment are unobstructed and
stored in a prominent easy-to-locate area.  Stop switches 
and  breakers are marked or color-coded for visibility.

Work-in-process, tools and any other material are not left to sit
directly on the floor.  Large items such as tote boxes are positioned 
on the floor in clearly marked areas, identified by painted lines.

Aisles and walkways are clearly marked and can be identified at 
a glance; lines are straight and at a right angles with no chipped or
worn paint.

Aisles are always free of material and obstructions; nothing is 
placed on the lines, and objects are always placed at
right angles to the aisles.

Storage of boxes, containers and material is always neat and 
at right angles.  When items are stacked, they are never crooked 
or in danger of toppling over.

All machines and equipment are neatly painted; there are no 
places in the plant less than six feet high that are unpainted.

Item # 
and 

description 5S Evaluation Form Item Score 
(0 - 5)

What is the team doing to
improve to next level?

Subtotal
pg 1

Pg 1 of 2



The BST assessment highlights areas of 
management practice 

Perceived Organization Support Management Credibility
• Basic Principles (Boss 1 & Boss 2)
• Interaction Skills / Listening
• Giving feedback
• Coaching workshop.

• Building healthy workforces
• Respect audit
• Causes of  unhealthy workforces
- Conflict style/decision style
- Work Preference styles
• Understanding finance

Procedural Justice Leader – Employee Exchange
• Behavior zones
• Signs of  poor performance
• Behaviors and consequences
• Standards being administered

• My filters rob organizational 
potential

• LEX defined
• In-group / out-group
• Least preferred co-worker
• Case study



2018

Perceived Organization Support Management Credibility

Orderliness Focus
• 5-S workshop
• TPM audit

EHS Focus
• What evidence would convict you in 

court that safety is important to 
you?

• “Kill Me” hazard audit
Procedural Justice Leader – Employee Exchange

Continuous Improvement Focus
• Ping-Pong Factory
• The 7-Deadly Wastes Audit
• How much are we losing each month?

Talent Focus
• Belief  check:  Pursuit of  the four BST 

items has a positive impact on talent.
• Skills matrix creation



GROUND

GOAL

TOOLS DIRECTION



Maintenance Philosophy

• “I operate, you fix”
• Breakdowns are 

inevitable
• Defects are 

inevitable

• “I am responsible 
for my own 
equipment”

• Zero breakdowns
• Zero defects



The Business Case
For

Maintenance



• Quality begins at the source
• The equipment is “the source”

• How do machine issues impact product 
quality?



What is the connection between equipment 
maintenance and market position?

Article Review



TPM Research by Mobley, 2002

The average maintenance costs in the food 
industry are about 15% of the cost of the food 
& drink produced.



TheValueTree

* Working Capital
* Plant, Property, Equipment
* Other net assets

ROIC

NOPLAT

Invested
Capital

* Labor
* Materials
* Overhead

* COGS
* Depreciation
* SGA

Revenue

COS

E&D / R&D



Machine Losses

Loss Target Description

Breakdown Zero Breakdown loss must be reduced to zero 
for all equipment

Setup/adjustment < 10minutes Minimize setup/adjustment loss by 
employing SMED techniques

Speed Zero Eliminate all differences between the 
actual and designed conditions of the 
equipment

Idling and minor Zero Idling and minor stoppages must be 
completely eliminated in all equipment

Quality defects and rework Zero Keep loss within a 6-sigma  range… 3.4 
defects/million

Start Up Minimize The amount of time cycling-up the 
machine 



Maintenance Effectiveness Survey



Philosophy



Reality

Maintenance is inseparable from production.  It 
must become a tool to raise productivity and 
improve quality.  



Types of Maintenance

• Unplanned Maintenance
• Planned Maintenance
• Periodic Maintenance
• Predictive Maintenance
• Preventive Maintenance
• Productive Maintenance



TPM

OEE
(overall equipment effectiveness)

5-SCpk



Equipment Reality

• As specified
• As designed
• As installed
• As maintained
• As operated



As Operated

The six factors
These are the factors that are generally regarded as 

causing variation in capability measurements:
• Machine (e.g. degree of wear and choice of tooling);
• Measurement (e.g. resolution and spread of 

measuring instrument);
• Operator (e.g. how experienced and careful he/she is);
• Material (e.g. variations in surface smoothness and 

hardness);
• Environment (e.g. variations in temperature, humidity 

and voltage);
• Method (e.g. type of machining operation).



The Shooting at a Target Analogy
A good analogy is shooting at a target. If the 
rounds form a good cluster or grouping in the 
same spot anywhere on the target you have a 
high Cp value. When the you have a tight group of 
shots that is landing on the bulls eye, you now 
have a high Cpk



Standard Distribution



Examples





Measurement of Equipment Effectiveness and Productivity

OEE
Overall Equipment Effectiveness

OEE = (Equipment availability) x (Performance 
Efficiency) x (Rate of Quality)



Equipment Utilization

24 hours or 1440 minutes/day
Planned downtime
1. No 3rd shift              = 390 min.

Lunch (3 shifts)       =   90 min.
Dept. meetings      = 30 min.

Total      = 510 min.
2. 1440 min. – 510 min. = 930 min. available to run
3. 930/1440 = 64.6% Equipment utilization



Planned Availability

930 min. available time
-150 min. set-up
780 Planned availability (operating time)

780/930 = 83.9% Planned availability



Uptime

780 min. planned availability (operating time)

-150 min. unplanned downtime* (breakdowns)

630 min. Net operating time

630/780= 80.1% Uptime

*  75% caused by contamination & lack of lubrication



Performance Efficiency

630 min. net operating time
-210 min. minor stoppages (inserts, jams, restarts, speed loss)

420 min. usable operating time

420/630 =66.7% Performance efficiency



Rate of Quality

420 min. usable operating time
- 46 min. time used producing defective product

374 min.

374/420 =89% Rate of Quality



Availability

Planned
Availability

UptimeX                                         =  Availability

83.9%                    X                  80.1%            =  67.3%



Overall Equipment Effectiveness

Availability Performance 
EfficiencyX

67.3%                    X         66.7%              X        89%             =

40% OEE
Equipment effectiveness when equipment is planned to run

Rate of QualityX

Planned
Availability

Uptimex



Overall Equipment Effectiveness Benchmark

Availability Performance 
EfficiencyX

>  90%                  X         > 95%               X        > 99%            =

85% OEE
Equipment effectiveness when equipment is planned to run

Rate of QualityX

Planned
Availability

Uptimex



Typical Distribution OEE



Types of Maintenance

• Unplanned Maintenance
• Planned Maintenance
• Periodic Maintenance
• Predictive Maintenance
• Preventive Maintenance
• Productive Maintenance



Predictive Maintenance

• Ultrasonic
– Bearings
– Steam traps
– Valves

• Infrared Thermography
– Bearing overheating
– Lack of oil

• Spectrographic oil analysis
– Lubrication failure
– Gearbox wear

• Laser alignment



5-S is the Foundation

Clean to Inspect
Inspect to Detect
Detect to Correct
Correct to Perfect



Maintenance Strategic Thinking

Maintenance is focused on keeping facilities, equipment and 
machine tools in a constant state of readiness for our 
production.

Key Pursuits
– Continue the drive to operate in a non-reactive 

mode…”Establish p.m. mentality as a way of life.”
– Become increasingly systematic in how we carry out 

maintenance.  Put systems in place to do the work 
effectively and measure our performance.

– Continue building the capabilities of our workforce to 
assume more accountability for TPM activities



To the shop!



Purpose:
To understand the basics of Total Productive Maintenance
In a way that an appreciation is developed as to its sophistication
So that you can decide if it is strategically important to your success.

Products:
1. Know the philosophy
2. Know the standard
3. Know how to do it
4. Develop assessment skills
5. Decide its importance
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