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OEE AN EFFECTIVE TOOL FOR TPM 

IMPLEMENTATION- A CASE STUDY 
 

Abstract: The overall equipment effectiveness (OEE) is 

a core element of total productivity maintenance (TPM) 

and systematic approach to improve the productivity of 

manufacturing organization. This paper focused on the 

objectives of OEE, cautions for using OEE, core 

elements of OEE. It is also emphasis on the calculation 
of OEE for finding the efficiency of organizational 

equipment. The case study carried in the educational 

institute workshop and focused on calculating OEE on 

the basis of available production data. The OEE tool 

gives the ability to measures and analyzes the efficiency 

of for productivity improvements, as well as the quality 

of the products with the help of total productivity 

maintenance 

Keywords: Overall Equipment Effectiveness, Total 

Productivity Maintenance, Productivity Improvements 

 

 
 

1. INTRODUCTION  
 

When manufacturing companies run 

up against capacity problems today, they 

immediately look to increase overtime, add 

shifts, or purchase new equipment. Instead 

they should look to optimize the 

performance of their existing machines to 
increase equipment reliability, minimize 

changeover times, improve operator 

performance, and lower overall downtime. 

All these investments can be made to 

increase capacity and will pay greater 

dividends by allowing a manufacturing 

plant to spend its valuable time and money 

on their manufacturing process instead of 

new machine purchases. 

The question is “how can a 

manufacturing company optimize the 
performance of their existing equipment?” 

the answer is overall equipment 

effectiveness (OEE). OEE is an effective 

tool to benchmark, analyze, and improve 

production process. The OEE tool gives 

the ability to measure machines efficiency 

for productivity improvements [1, 2]. It not 

only measures these inefficiencies but 

groups them into three categories, which 

helps in analyzing the machine and have a 

better understanding of the manufacturing 

process [3, 4]. 

OEE is a way to monitor and improve 

the efficiency of manufacturing process. 

This concept is developed in the mid 
1990’s, and has become an accepted 

management tool to measure and evaluate 

plant floor productivity. It can be applied 

to manufacturing, mobile, petrochemical 

processes, and environmental equipment 

(air handlers, chillers, water treatment, 

etc.) and is a one of the most important 

pillar of Total productive Maintenance 

(TPM) [5, 6, 7]. OEE is used in two 

formats viz. OEE data (information), and a 

calculated “OEE percentage. The OEE 

data (information) are quantified loss 
reasons categorized by specific equipment 

related loss types and OEE percentage is a 
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calculated relative comparison metric used 

for specific equipment or process over a 

period of time.  

 

 

2. OBJECTIVES OF OEE 
 

It is used to identify a single asset 

(machine or equipment) and/or single 

stream process related losses for the 

purpose of improving total asset 

performance and reliability. It is used to 

identify and categorize major losses or 

reasons for poor performance. OEE 

provides the basis for setting improvement 

priorities and beginning root cause 
analysis.  The OEE percentage is used to 

track and trend the improvement, or 

decline, in equipment effectiveness over a 

period of time. It can point to hidden or 

untapped capacity in a manufacturing 

process and lead to balanced flow. The use 

of OEE is also intended to develop and 

improve collaboration between asset 

operations, maintenance, purchasing, and 

equipment engineering to jointly identify 

and eliminate (or reduce) the major causes 

of poor performance since “maintenance” 
alone cannot improve OEE. 

 

 

3. CAUTIONS FOR USING OEE 
 

Based on the wide spread and diverse 

understanding and use of OEE, there are 

several cautions:  

 The calculated OEE (OEE 
percentage) is not intended for 

use as a corporate or plant level 

measure. OEE percentage is a 

rough measure of selected 

equipment effectiveness only. 

 Calculated OEE is not valid for 

comparing or benchmarking 

different assets, equipment, or 

processes. OEE is a relative 

indicator of a specific single asset 

effectiveness compared to itself 
over a period of time. However, 

OEE can be used to compare like 

equipment in like situations 

producing like products or output. 

 OEE does not measure 

maintenance effectiveness 

because most of the loss factors 

are outside the direct control of 
the maintainers. 

 There appears to be no valid 

specification of “world-class 

OEE.” However, 85 percent OEE 

has been cited frequently. Also, 

“maximizing OEE” may not be 

justifiable. Optimum levels of 

OEE largely depend on the 

capability or capacity of the asset, 

the business demands, and 

whether it is a constraint in the 
process flow. 

 OEE percentage calculations are 

not statistically valid. A 

calculated OEE percentage 

assumes that all equipment-

related losses are equally 

important and that an 

improvement in OEE is a positive 

improvement for the business. 

This is generally not the case.  

 

 

4. THE THREE CORE 

ELEMENTS OF OEE 

 
Overall Equipment Effectiveness is a 

major KPI (Key Performance Indicator) 

that accounts for three constituent 

elements: 

 

4.1 Availability 

Availability is the percentage of time 

that machines are available for scheduled 

production compared with the amount of 

time they were actually producing. 

Scheduled maintenance, planned 

downtime events, or equipment trials are 
not considered to be part of the time that 

machines are available for production. 

This allows a plant manager to readily 

identify whether machine downtime issues 
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are part of a known calendar, or if there is 

a more serious problem. 

Availability is calculated as:  

Availability =   Run Time / Total Time  

4.2 Performance 

Percentage of total parts produced on 

the machine to the production rate of 
machine.Performance compares the 

theoretical machine rate with the number 

of items actually produced on a machine 

during its operating time. Performance 

allows a facility to compare availability 

downtime with efficiency. This can show 

whether a specific line is having problems 

due to low output, or if the problem is 

excess downtime. In addition, if a machine 

has recurring efficiency issues, 

performance measurements can indicate 

problems with the machine itself, rather 
than an operator issue.  

Performance is calculated as: 

Performance = Total Count/ Target 

Counter  

4.3 Quality 

Quality is the percentage of items that 

pass the first quality inspection. This 

allows a plant manager to compare 

consistency between individual machines 
and, in turn, allows for comparisons 

between different manufacturers, as well 

as machine, specifications, and even 

individual operators. 

Quality is calculated as: 

 

Quality = Good Pieces / Total Pieces 

Calculation of OEE: OEE takes into 

account all three OEE Factors, and is 

calculated as: 

 OEE   =   Availability X Performance X  

                 Quality X 100 

 
Figure 1 - Diagram of OEE Factors 

 

5. THE TPM STRATEGY AND 

OEE 

 
The TPM Strategy maximizes 

equipment effectiveness by improving 
quality, increasing safety and reducing 

costs. It also raises the morale of the ream 

working in TPM implementation [8]. The 

strategy of TPM is to establish an optimal 

schedule to make maintenance free, as far 

as possible, and to extend the plant’s life 

span and maximize its uptime. According 

to Nakajima (1984) [4] better 

understanding of the equipment’s 
criticality and where and when it is 

financially worth improving is the key 
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decision factor in many industries. Further 

TPM and OEE need more cooperative 

teamwork.  

 

 

6. CASE STUDY OF 

WORKSHOP 
 

The case study is carried out at 

machine shop of engineering institute, 

where student should perform the practices 

on the various machines. The lathe 

machine has been selected for the analysis   

This study is performed in the 

Educational Institute Workshop. In this 

workshop the student of degree 

engineering course have performed the 

work for their assessment of marks. The 
jobs were produced on lathe machine. The 

summary of the job production data is 

tabulated in the Table 1.  This production 

data is used to calculate OEE of the 

workshop.   

The study is carried on the available 

data and production information of 153 

students, which is divided into 6 different 

batches S1, S2, S3, S4, S5 and S6. Target 

counter is the number of jobs to be 

produce by the students in ach batch. As 

all students are not able to complete the 
jobs due to various reasons like medical, 

etc., hence the total number of jobs 

produced is less than the target planned. 

The details of batch and their target count 

are given in Table 1. 

 

Table 1 - Details of Workshop Production 

Data 

Batches Target  

Counter 

Total  

Count 

Good  

Pieces 

S1 24 21 16 

S2 24 24 22 

S3 30 29 28 

S4 24 21 19 

S5 23 19 18 

S6 28 24 20 

TOTAL 153 138 123 

 

In this case study good pieces are 

selected on the basis of marks. As the 

marks are evaluated out of 25, hence 

students who have got more than 65% 

marks i.e. more than 16 marks are 

considered as good pieces. The marks 

score of students having less than 65% 
marks are considered as bad pieces. Out of 

138 total count 123 students scores more 

than 65% marks and 15 students scores 

less than 65% marks.  

Production data which is shown in 

Table 2 is obtained by the job records and 

discussion with the respected workshop 

authorities. Run time is the time for which 

the actual production work takes place, 

setup time is the time required to prepare 

the job as well as he machine for 

manufacturing, down time is the time at 
which machine is not available for work. 

Total time is calculated by a simple 

formula given by: 

Total Time = Run Time + Setup Time + 

Down Time 

 

Table 2 - Workshop Production Data 

Production 

 Variables 

Calculated Data 

Total Time  360 Minute 

Run Time 320 Minute 

Setup Time 20 Minute 

Down Time 20 Minute 

Target Counter 153 Nos. 

Total Count 138 Nos. 
Good Count 123 Nos. 

 
The formulae required for calculating 

OEE and their calculated data and OEE 

result is shown in Table 3. 

In general the OEE is a metric that 

identifies the percentage of planned 

production time that is truly productive. It 

was developed to support TPM initiatives 

by accurately tracking progress towards 

achieving “perfect production”. 

An OEE score of 100% is perfect 

production, 85% is world class for discrete 
manufacturers, 60% is fairly typical for 

discrete manufacturers and 40% is not 
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uncommon for manufacturers without 

TPM and/or lean programs [9].  

 

Table 3 - OEE Calculation and Results 

OEE factor Formulae Calculated 

 data  

 % 

Availability 

(Time) 

Run/ 

Total 

320/360 89 

Performance 
(Count) 

Total/ 
Target 

138/153 90.19 

Quality 

(Pieces) 

Good/ 

Total 

123/138 89.13 

Overall 

OEE 

Avai. * 

Perfor.* 

Quality* 

100 

0.89* 

0.9019* 

0.8913* 

100 

72 

 

Hence on the basis of the production 

data the calculated overall OEE of lathe 

machines is 72%. Thus the efficiency of 

these machines can be further increased by 

reducing the down time and setup time.  
 

7. CONCLUSION 
 

A truly comprehensive OEE solution 

will provide machine operators and 

production managers with continual line 
notification and control so that actions can 

be taken to prevent events that can result in 

downtime, slower cycle speeds, and poor 

product quality. Measuring the efficiencies 

of your machine operators and equipment 

can yield significant results for your 

company. 

The OEE tool gives you the ability to 

measure your machines for productivity 

improvements. Hence OEE is a process to 

analyze the efficiency of a machine and 
can help to improve the productivity, as 

well as the quality of the products with the 

help of total productivity maintenance.   
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