Outline of Presentation

Overall Equipment Effectiveness / OEE —
The most misused and abused indicator

. Development of OEE (Overall Equipment Effectiveness)

. Where has it gone wrong?
. What is the real purpose of OEE?

. If we shouldn’t benchmark OEE, what should it be
used for?
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5. Key Learnings
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Development of OEE (Overall Equipment Effectiveness)

Limitations of Downtime as a Measure

Situation 1: 10 hour breakdown every 90 hours

) 100 hours g

Runs 90 hours .E

Situation 2: 1 hour breakdown every 9 hours

100 hours
Runs I Runs I Runs I Runs I Runs I Runs I Runs I Runs I Runs I Runs l i
9hrs f Ohrs ll Ohrs § Ohrs f Ohrs ll Ohrs [l 9 hrs § 9hrs || 9 hrs || 9 hrs
Situation 1 Situation 2
Availability: 90% Availability: 90%
Downtime: 10% Downtime: 10%

Which situation will produce the most output?

© Copyright 2013 CTPM Australasia — For further information please refer to: Www.ctpm.org.au

. CTPM

Ausfralasia




WIZARD OFID _

f VZ CONE T, 9"25 IS
E.i{aow%f ﬂma@HTARRows

INTwo 5@0"09'




WIZARDOFID

e e
ROFTON IV HCOT T AREOHS
IH T\Vo 5&?0"09‘ ;




History of Overall Equipment Effectiveness

TPM Development Program
Seiichi Nakajima - Head of JIPM
Published in English in 1989

PRSEKZRYENT

This was translated from the Japanese
book TPM Tenkai

published in 1982 by the Japan
Institute of Plant Maintenance (JIPM)
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Nakajima’s Approach

Nakajima wrote: Effectiveness can be measured using the formula:

Overall Equipment Effectiveness (OEE) =

Availability x Performance rate x Quality rate

With the losses impacting on Overall Equipment Effectiveness

listed as:

Availability

Performance rate

Quality rate

e Breakdown losses

e Setup and adjustment
losses

e Others

Idling and minor
stoppage losses
Reduced speed losses

Quality defect and
rework losses
Start-up losses
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Overall Equipment Effectiveness Model

Losses Target
Planned e
] Minimise
Downtime
. ope Set-up -
A Availability Downti Minimise
owntime
Unplanned Recorded
. Zero
Downtime
Reduced Speed Minimise
R Performance
Rate Minor Unrecorded
Zero
Stoppages

-- i
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Calculating Overall Equipment Effectiveness
using the Equations approach ‘

OEE = % Availability x % Rate x % Quality

Required Production Time — All Recorded Downtime
Required Production Time

Availability =

where All Recorded Downtime = Planned Downtime + Set-up Downtime + Unplanned Recorded Downtime

(Reduced Speed) (Minor Unrecorded Stoppages Loss)
Rate = Actual Speed Processed Amount
Ideal Speed Reported Production Time x Actual Speed

where Reported Production Time = Required Production Time — All Recorded Downtime

Good Output Produced
Processed Amount

(Mass Balance approach)

Quality =

Note: Ideal Speed is measured in Qutput / Time

. CTPM
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Calculating Overall Equipment Effectiveness
using the Time Loss approach ‘

Planned
Downtime
. ] ] Set-up
Required Production Time Downtime
Unplanned Recorded
- - Downtime Downtime
Reported Production Time Losses
Efficient Rate Reduced Speed
Net Production Time SRS Minor Unrecorded
Stoppages
OEE =

Required Production Time

-.CTPM
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Where has it gone Wrong?

1. Not including the right losses

The need for an Equipment Loss Model

that clearly outlines what losses will be
included in OEE

. CTPM
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Creating your Equipment Loss Model

Total Elapsed Time

Required Operations Time

No Prod
Required

Required Production Time

Product
Develop

Time

Scheduled Production Time

Planned
D’time

Production Run Time

Set-Up
D’time

Reported Production Time

Unplanned
Recorded

D’time

Net Production Time

Minor
Unrecorded
Stoppages

Efficient Net Production Time

Effective Net Production Time

Value Adding Time

Reduced
Speed

OEE =
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Creating your Equipment Loss Model

Total Elapsed Time AEE

Required Operations Time Required

Product

Required Production Time Develop

Time

Scheduled Production Time pime | OFEE

Production Run Time piel EFE
Unplanned

Reported Production Time Reorded | N

D’time

Minor

Net Production Time Unrecorded
oppages

Efficient Net Production Time e

Effective Net Production Time

Value Adding Time

Value Adding Time OFE =
Required Production Time

. CTPM
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Where has it gone Wrong?

2. Having a soft definition for Speed Loss

Nakajima explained speed loss by stating:

‘Bring actual operation speed up to design speed; then make
improvement to surpass design speed’. He then goes on to refer to
ideal speed.

Rather than 1dentifying the true ideal (or theoretical) speed of a line,
a lot of companies, and consultants to that matter, use standard or
budgeted speed for their calculations rather than recognising the aim
of OLE is to assist sites to achieve world class performance rather
than support average or standard performance.

. CTPM

© Copyright 2013 CTPM Australasia — For further information please refer to: Www.ctpm.org.au Australasia




Example Ideal Speed Definitions

1. Original Equipment Manufacturer’s Design Constraint Speed
which we define as the maximum speed that the equipment could
run at due to the limitations of its design. (This 1s quite different
from Manufacturers recommended speed which is often slower); or

2. Sampled speed measured over a short period of time (eg 10
minutes), achievable with best operator, best feed, best
environmental conditions and best equipment conditions without
“red lining” the equipment; or

3. Upper Control Limit of the daily or weekly run chart of the actual
equipment speed over at least 15 points with any special causes
removed.

. CTPM
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Where has it gone Wrong?
2. Having a soft definition for Speed Loss (cont)

The key learning about Speed or Rate Loss for the OEE
calculation has been:

Do not confuse ideal speed (designed to assist
improvement) with rate used for costing or scheduling.

. CTPM
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Where has it gone Wrong?
3. Setting arbitrary targets for OEE

How best do we determine what 1s OEE Best Practice?

. CTPM
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What is OEE Best Practice?

Q

Planned

Availability

Downtime

Set-up

90%-98%

Downtime

Unplanned Recorded

Downtime

Rate

Reduced Speed

95%-98%

Minor Unrecorded

Stoppages

Minimise

Minimise

Zero

Minimise

Zero

Zero

Minimise

Best practice is dependent on the nature of your business and equipment
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Setting OEE Best Practice Targets

OEE Best Practice Targets should be established for each separate production
line or machine based on business requirements, then backed up with

Planned
Downtime

Set-up
Downtime

Unplanned Recorded
Downtime

Reduced Speed

Minor Unrecorded

Stoppages

documented assumptions
Minimise — eg List Assumptions = 8%
Minimise — eg List Assumptions = 7%
Zero—eg <2%
Minimise — eg List Assumptions = 2%
Zero — eg List Assumptions = 0%
Zero — eg List Assumptions = 0%

Minimise — eg List Assumptions = 1%

Total 20% Losses: Target OEE = 80%
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What is the real purpose of OEE?

OEE was developed as a ‘driver’ for improvement, not as
a performance measure to be compared or benchmarked
between equipment and sites.

. CTPM
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Key Success Factors for Operations

‘Cause’ Key Success Factors

1 2 3 4 5 6 7
Plant & .
Szjnfety & Cu.stom‘e ‘ Quality Inventory a.n People Supplier
Environment Satisfaction Equipment
Performance || Performance Performance || Performance
Performance Performance Performance

A A

Cost / Financial
Performance

‘Effect’ Key Success Factor

e Orderisimportant
* Performance measures should be grouped under the appropriate Key Success Factor

* Goal Alignment occurs when all measures at all levels are linked to a Key Success Factor

. CTPM
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Approaches to improve Operations

Technology & Automation Improvement

Project & Event Improvement

On-going Improvement focused on

p W g AR

p

e
developing llp ople t nhance their
Practices & Be havmrs
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What is Operations Excellence

Suppliers Customers

Materials Information

People

Equipment Processes
Government Community
Equipment Focused (TPM) Process Focused (Lean)
Overall Equipment Effectiveness Lead Time Reduction
(Losses) (Wastes)
Correlates to Good Output Correlates to Inventory Levels
. CTPM
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What is the real purpose of OEE?

OEE was developed as a ‘driver’ for improvement, not as
a performance measure to be compared or benchmarked
between equipment and sites.

It was also developed to provide everyone a simple indicator
' to monitor the amount of on-going formal improvement time
that can be allocated each week to support TPM focused
- Production Area Based Team improvement activities.

If OEE improves by 10% then you should be able to produce 10%
more good output within the same time, or produce the same
amount of good output in 10% less time.

. CTPM
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The Challenge of Productivity and OEE

§ 1358
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Technical vs People Related OEE Losses

W CTPM
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Key Learnings

* OEE 1s a powerful improvement tool 1f used correctly.

* Too often misguided managers go looking for the simple
measure that they can focus-on so that they can compare
performance.

However in reality there is no one measure that tells the full story

* A suite of performance measures which are aligned to your
site’s Key Success Factors are required to capture all
opportunities for improvement in an operation.

* To support the improvement of your suite of performance
measures we have found OEE (plant & equipment focus) and
Lead Time Reduction (process focus) are the drivers to
improve, not measures to be compared.

. CTPM
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OEE: the most Misused and Abused Indicator

by Ross Kennedy — President, CTPM Swstralasia

The comncept of Owverall Equipment Effectiveness was first written about n 1989 from a book calisd TFM
Development Frogram — Implementing Total Productive Maintenanos edited by Seichi Naiajima from the
lapan Institute of Flant Mainbenance. This was transiabed from the Japsnese book TFR tenkai published in
153,

Price to Owersll Equipment EMectivenass, people monitorsd eguipment performance through Aveiakility or
Downtime. This was fine until it was realised that you could hawee the seme dowrtime for the same pisce of
equipment owver ciffenent timeframes yet get diffenent output.

For exsmple, if = lines peformence is

me=sured ower 200 hours and dusing this time Limitations of Downtime as a Measure
it nas one bresicowm for 10 mours, the

Eysilability will be 30% and Downtime 20%. If Wustlon L 10 hoar § 5 b

the same line over arother 100 hours Fad 10 i -

breakdowns of one hour dursticn (total of 10

. . - LR T
nours), then the Awvailebility would still b= 30% .El

and Downtime 105%.

Famb by 2: 1 Raar .
Ll s

Howewer whzn comparing output, in the | e

majority of cases the firs shuation of oriy one | e | sl de f o § am § o W o f s |l a6 B
- .. e i B BN BN 0 DN 3 B B

orezkdown will procuce significantty maore

output than the situstion of 10 bresgcowns

The lasic is guite simple. Every time your plant | Skustiesl Shuation
stops unexpectedly thers is s Righ probeniiny | Asallabig i Al laz 2y i
you will have some form of quality loss from | Dewntime e Jewitine 0%

restarting to first time quality, punging, or the
material being processad agsin will resd to be reworisd to oomplete it or be scrapped. Also when you start
back up agmin, there is & high probabiity there will be & speed lass &5 you rAMD the plant back up to full
speed,

Thiz is wivy OEE was deveioped. It was the first time you ocould messure how eMective your equipment was at
producing good output with minimum |osses:

Makajima wrote: Effectiveness can be messured using the formula:
Crerall Equipment Effectiveness = Avalabdity x Performance rate x Quality rate

Wwith the losses impacting on Owerall Equipment Effectiveness listed =s:

Avadabadity Ferformannoe rate Oality rate
= Bresiciown loeses » |cling snd mince stoppage = Duality defect and rewark
= Estup and adjusiment losses lozmes lasses
= Others * Feduced speed losses & Iiartup hosses

T — wovive.ctam. ang rage 1 o CTPM
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uestion Time
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