
MAINTENANCE:  PILLAR OF WORLD CLASS MANUFACTURING 





Measurements 

Overall Equipment Effectiveness, or “OEE,” is a well known 
concept in maintenance and is a way of measuring  

the effectiveness of a machine.  

If you cannot measure it, you cannot manage it.  

It is the backbone of many techniques employed in  
asset management programs. 





OEE, what is it? 

•  a best “practices” way to monitor and improve the effectiveness of the  
   manufacturing processes (i.e. machines, manufacturing cells, assembly  
   lines)  
•  simple and practical tools because it takes the most common and important 
   sources of manufacturing productivity loss, place them into three primary 
   categories and distills them into metrics that provide an excellent gauge for 
   measuring where you are and how you can improve 
•  frequently used as a key metric in TPM and Lean Manufacturing programs 
   and gives a consistent way to measure the effectiveness of TPM and other 
   initiatives by providing an overall framework for measuring production 
   efficiency. 



Advantages of OEE 
• correctly reduces complex production problem 
• easy to follow steps in handling data and information 
• methodically improve the processing using basic measurement 
• can not be manipulated 
• immediately indicates the current status of a manufacturing process 
• becomes a multifaceted tool allowing to understand the effect of the various  
  issues in the manufacturing process and how they affect the entire process 
• allows the company to have separate business function by applying/using 
  a single, easy to understand formula 

OEE is the most effective benchmarking tool in making  
sound management decision 



OEE consists of 

• Availability Ratio — The share of the actual production time and the planned  
  production time. All planned stops and breakdowns will reduce the availability  
  ratio, including set-up times, preventive maintenance, breakdowns and lack  
  of operators.  
  The only time that you may choose to deduct from the availability ratio is lack  
  of orders.  
• Performance Ratio — Loss of production due to under-utilization of the  
  machinery. In other words, losses are incurred when the equipment is not run  
  with full speed. Short, unregistered, stops may affect the performance ratio  
  as well.  
• Quality Ratio — The amount of the production that has to be discharged  
  or scrapped 







OEE = actual output/theoretical maximum output  
                                  (OEE 100%) 

OEE = availability ratio x performance ratio x quality ratio 



Documentation: one of the most weaknesses 

Preventive Maintenance Problems 

PM Data not 
Being recorded 

Poor schedule 
Compliance 

Wrong equipment 
selected 

Lack of  
Management 

support 

Lack of EPA, 
OSHA, ISO 

Regulations 

Insufficient 
Details on 

PMs 

Not changing 
Or updating 

PMs 

Lack of  
Maintenance 

Skills 

Low PM 
Indicators 



Predictive Maintenance Problems 

Organization is  
too reactive 

 

Insufficient  
Staffing for PdM 

 

Insuffiicient  
Training on PdM 

tools  

Insufficient  
Equipment 
Failure data 

Poor foundation 
For PdM 

Lack of  
Organization 

“Buy-in” 

Not changing 
Or updating 

PMs 

Lack of  
Focus to 
program 

Low PdM 
Indicators 



Total Productive Maintenance Problems 

Lack of changing 
R&R System 

Lack of an  
Equipment OEE 

focus 

Trying to Copy 
another company 

Initiated as 
part of  

downsizing 

Lack of 
Management  

knowledge 

Work culture not 
evolved properly 

Lack of  
Maintenance 

Basics 

Insufficient 
Workforce 

training 

Low TPM 
Indicators 



Communication and Involvement: Culture??? 







5S : as basis 

5S is a process of workplace organization and housekeeping which is carried out 

gradually and systematically 

5S method is a structured program to be implemented in workplace organization 

and standardization 

5S improves 

• safety 

• work efficiency 

• productivity 

• sense of ownership 



5S is originally developed in Japan but actually well known in many countries 

• Seiri : clearing-up 

• Seiton : organizing 

• Seiso : cleaning 

• Seiketsu : standardizing 

• Shitsuke : self-discipline 





The Keys to be implement 5S successfully: 
• Get everyone involved 
• Get company authorization 
• Final responsibility rests with the President 
• Make yourselves understood and aware of 
• Do it all the way 
• The President should inspect the gemba personally 
• Don’t stop halfway in establishing 5S 
• 5S is a halfway toward other improvements 


