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Understanding ALL the OEE Losses

on a Production Line

. Establishing an OEE Model that covers the 7 Big Losses;
Recognising the 5 Issues that impact OEE Losses;
Role of the High Level OEE Equation for accurate measurement;

. Limitations of focusing on the Top 3 Losses versus the tail of your
Pareto Chart; and

5. ldentifying and separating the Technical versus People
Development losses.
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Understanding, Measuring, and Improving

Overall Equipment Effectiveness
How to use OEE to drive Significant Process Improvement
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Understanding OEE
Measuring OEE
Calculating OEE
Improving OEE

Using the OEE Loss Analysis
Spreadsheet

Automating OEE Data Capture

Appx: OEE Improvement Rating
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CTPM'’s 10 Integrated Ingredients of Australasian TPM
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Why is OEE Improvement important for TPM &
Operational Excellence?

* Increase capacity —every increase in % OEE should result in equal
% increase in good output

e Defer the need to introduce overtime or extra shift if demand
increases

* Free up time for Production Area Based Team improvement
activities of Work Area Management (enhanced 5S) and
Operator Equipment Management (Autonomous Maintenance)
where Production Line may need to stop especially while doing
Clean for Inspections
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1. Establishing an OEE Model that covers the 7 Big Losses

7 Big Losses Target

Planned o
. Minimise
Downtime
Availability Set-up or Ch?ngeover Minimise
A Downtime
Unplanned Recorded
. Zero
Downtime
Minor Unrecorded
Overall Zero
. Performance Stoppages
Equipment R R
Effectiveness Reduced Speed Minimise
Q Rejects & Rework Zero
Quality
Start-up & Yield Minimise
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Creating an Equipment Losses Model
to support typical Manufacturing Situation

Theoretical Time (total elapsed time of measurement period)

Required Operations Time (Crewed Time)

Available Time (Required Normal Production Time)

No
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Special
Events

Scheduled Production Time

Planned
D’time

OEE

Production Time

Set-Up
D’time

Reported Production Time

Unplanned
Recorded
D’time

Net Production Time

Minor
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Stoppages

Efficient Net Production Time

Reduced
Speed

Effective Net Production Time

Rejects &
Rework

Defect free, ideal speed
operating time OR

Value Adding Time

Start-up
&
Yield

Special Events:
New Product Trials
Major Maint Shut

OEE = Value Adding Time / Available Time
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2. Recognising the 5 issues that impact OEE Losses

1. Technical Issues
eg Unplanned Recorded Downtime

2. People Development Issues
eg Reduced Speed

3. Supplier Issues
eg Rejects & Rework

4. Planning Issues
eg Set-up Downtime

5. Management Issues
eg Planned Downtime

However all 7 Losses can be affected by the 5 issues above
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3. Role of the High Level OEE Equation for accurate measurement;

The 3 Ways of Capturing OEE Loss Analysis Data

Continuous Recording

The accuracy of data can be quite low, especially the reason for the loss, when a
lot of losses are occurring ie when OEE is below 60%.

Sampling through Observations

This will not give a true representation of all the losses due to the duration and
frequency of the sample, however it should identify the Minor Unrecorded
Stoppages and the Unplanned Interventions.

High Level Measurement

Good Output / (Available Time x Ideal Speed)

This is the most accurate measure of OEE however it does not highlight where the
losses are coming from, but it does highlight how much Loss you must identify.
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3. Role of the High Level OEE Equation for accurate measurement;

High Level Measurement

Good Output Produced
HLOEE = — 200 utputrroduce x100= %

Available Time x Ideal Speed

Available Time is Production crew time (normal rostered time plus any overtime
by the entire crew for production)

Ideal Speed is the sampled speed measured over a short period of time (eg 5 or
10 minutes), achievable with best Operator, best feed, best environmental
conditions and best equipment conditions without “red lining” the equipment
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OEE ANALYSIS
——Reported OEE —+HLOEE
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4. Limitations of focusing on the Top 3 Losses vs Tail of your Pareto

Different Approaches to OEE Improvement

Deductive using OEE Data Capture
Systems and / or Cross-functional Teams to
Identify the big losses and try to find the
best solution

Technical Issues focus

30 —

20 —

% Loss

10 —

Reasons for Loss
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Key Learning

Deductive Improvement
* Proctor & Gamble

* Simplot

* NZ Sugar

e Sugar Australia
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Limitations of OEE Data Capture Systems

Different Approaches to OEE Improvement
Need to Address losses from both ends of the Pareto Chart

Deductive using OEE Data Capture

Systems and / or Cross-functional Teams to
Identify the big losses and try to find the
best solution

Technical Issues focus

30 —

20 —---

% Loss

10 —

Inductive using Production Area Based

Teams to Focus on ‘Prevention at Source’
(everything that is not right such as
equipment defects), recognising that the
big losses will also reduce and become
easier to solve

People Development focus

Check — expose equipment defects
Act — fix equipment defects

Plan / Standardise — checklists etc
Do — regular monitoring to sustain

0—-—————

Reasons for Loss
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Key Learning
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OEE Performance
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5. Identifying and separating the Technical versus
People Development losses

Using the OEE Loss Analysis Spreadsheet

A very powerful tool to assist in more fully
understanding not only where all the equipment
losses are originating from, but most importantly the
impact they will have when correctly addressed.

The spreadsheet consists of 7 interlinked sheets and

uses a production line example to demonstrate how it
should be used.
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Example Production Line used in OEE Analysis Spreadsheet

Taken from High Level Process Flow Map Analysis

Products |deal Speed

#
2 Operators per shift (10 total) 1 A 75 units / min
8 hour fixed shifts x 3 for 5 days 2 B 75 units / min
12 hours fixed shifts x 2 for 2 days (weekends) 3

. Sli . . ‘ . Packi
1.5lit&Fold || 2. Tube | | 4 o - one ! 4. Press Two Lol & AkE NIt 6.Bell | | 7.Trim | |8 acking
[ Scrap Removal Station

@ @

Extra Capacity / Good Output can be sold
1 percentage point increase in OEE is worth $100,000 per year

C 75 units / min
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Az-1s' OEE Loss Analysis (Typically Weeks 2-d4 of the Cyele)

Baseline Ob 1 {Fri}) | ObZ(Tues) | Ob 3 (Mon |
Second-Level OEE Loss Analysis Amalysis Frod b Prod {u.m.[}.w{ ﬂl.wqu}} -:luu.u-tlf-z.su]j " Ao-Ta' " As-Is'
Previous 6 s | FLEPOTES Reports Reports iwh 241 il 25) (e 26} OEE OEE
(v 24) k%) (el 2] 120620 1646020 2206020
Loss Description 24 Loss %% Loss %5 Loss %4 Lioxs 5 Loss % Laoss % Laoss %% Loss % Loss
Plannoed Mamntenanes {12 hours 4 wesklv) 1 8% 1 H% 1.4% 8% 1 B3
Suart of Shift Mesting 0.0% s Uirks 0.0 (1
Start of Duy Clean {20 ming) 1.4% 14% 1.4% 14%% 1 4%
Plannesd Flannoed Starl :,FA.-’:':; & M5 Shill Clean {10 min) 1.4% 1 4% 1 4% 1.4% 1 4%
Downlime Planned End of Shifll Downtimns 0.0% [
s Wkt OEM Activily Tums 0.0% i
Communicahion Doentime (weskby 30 il ahifi) 1.5% 1.5% 1 5% | 5% 1 5%
w'a L B.1%
Set-up / Eer Chanpe (overy 3 weeks) 25 pun extension of Clean 0.53% 3% 1%
A Changeaver] 0.0% 0.1%
1. 8ht & Fold 0.0
2 Tuhe Station| 1.1% 1.8% 2.1% 14% 2. 1%
3. Press | 0 2% n.3% nl%
Unplunned 4. Press 2 0.8% 1. 1% 1.&% 1A% 4.2% 1.4%
Hecorded 5. Autopon L1% 1% 1.5% 2.4% 2.0%
Downtime & Bell Serap (0%,
7. Trnim Remaowval 0.4% 5% (6% 0.4% 5% |
& Packing Staton 0.2% 0 2% 3% s 3%
Cieneral Machine (8% 1 5% 1. 3% 19% L .&% 7.9%
L. Slic & Fold (4% " 13,3% 1.5%
2. Tube Station 1.3% 2:3% 0.™a [.5%
3. Press ] 0.0
Minor 4. Press 2 6% 0 2% 0.5% 0.5%
Unrecorded 3. Autoport 1% 7O [} 3% %
R Stoppages & BallScimp 15.5% 17,2 10 3% 0.0%
7. Trim Removal 1.3% 1.5% (hB% 1.1%
3. Packing Station 0. 0.4% 0.53% 053%
Ceneral Machine L0% 3% A%
Redaced : . . Slow H1:||:1|.n'i:nu_ 3.4% I8% 35% 3.6%
Speed Time to achieve G::n.-:»d Crutput at Commect Speed o0 3.6%
after start-up (o ffom 3 set-up or breakdown)
1 Slit & Fald L
2. Tube Station 0.0%
3 Press 1 0.0%
Z a
Fifeety _ 5 43.::35 E :_:1:
Rewark e — — -
Q & Bell Scrap 0.0%
7. Trim Kemoval 0.0%
# Packing Sabon 0. 7% 0.4% 0.5% (k3%
Gieneral Machine 0.8%% 1), 0 {0 9% (%% 0.7%
Start-Up & Star-up Product Loss till Good Owtput Unkmown LUnknown Linknown 0.0%
Yield Laoss ield Logs while running Unknoon L nknown Lnknown 0.0% 0.0
Error in Data Collection 15.5% n'a i nfa 20.5% 21.4% 13 (%% n'a
Total Losses (Potential for Improvement) 26 8% 33.0% 26.0% 25.0% 34.6% 43.4% 20.8% 26.5% 26.5%
HLOEE 73.2% 67.0% Td 0% T5.0%0 65.4% 560.6% T9.2%a 73.5%
Production Reports Average HLOEE T20%

The 'As-1s" OEE is typically calculated wsing the figures in Yellow




Second-Level QOEE Loss Analysis Sheet

A R Q
Unplannead Minor
Planned Set-up Reduced Rejects & | Start-up & People
ecorde ecorde Total Loss
Section MR Downtime | Downtime o i . Speed Rework Yield Allocation
Downtime | Stoppages
| 5la & Fald 0.0% 15% 0.0% 1.5%
2 Tube Staticn 2.1% 15% 0.0%% 3.6%
4 Press | 0.1% 0.0% 0.0% 0.1%
1 11.7% ?
4, Pasms 2 1.4% 0.5% 0.0% 1.8% Why ¢
4 Awaparl 2.05 2.8% 0.0% 4.8%
& Bell Serap 0.0% 0.0% 0.0% 0.0%
7 Trien Hernovsl 1 0.5% 1.1% 0.0% 1.6% 3 7%
B Packing Stetian 0.3% 0.5% 0.3% 11% '
Cienem] Maching 1.6% 0.3% 0.4% 2.3%
Avrass the Line £.1% 0.1% 3.6% 0.0% 9.8% G.8%
Totals 2 6.1 % 0.1% 7.9% B.2% 3.6% 0.7% 0% 26.5%
{OQEE T3.5%
Flrst-LeveI Total Loss Pareto by Sectmn First-Level Total Losses Pareto bv,f Loss Type
B0.0% = = — = 50.0% = = e
TS ———— = F0.0% PR
60.0% ———— || &nim%. | - — B
S0 — — EEE— =
SOU0% - - —
40.0% - -— _—
| 4008 — ___=
30.0% — e
008 —— - = -
20.0% . ———— ~ - |
9.8% 1 | ——— e L
i 1.5% e 1.3% ki 16% 11% 23% N .
ok L 0% T g % B B T T . .. < . - . - - - =
"y i o~ & > & S 0. 1% . 0.7% 0.0%
w’\‘}b éﬁ & f’"v & & *Pdﬁ n;fqﬁ 15"9$~ S 0.0% ——.— — e ——
iy
a4 &4. “;-q“ : wg' 3 _@'1@ g %ﬁb d;,," Planned Set-up Unplanned Minar Reduced Aejects &  Start-Up & JEE
by "lﬁ} @ o P q,&ff’ & ?5} Downtime Downtime  Recorded Unrecorded  Speed Rework  Yield Loss
et % o Downtime  Soppages




Second-Level Rejects & Rework Pareto by
Section

Second-Level Minor Unrecorded Stoppages
Pareto by Section

2A%

L%
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Second-Level Unplanned Recorded
Downtime Pareta by Section
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Second Level OEE Improvement Vision Sheet

Reasons { Assum plions for Ideal Vision

The 712 Mth ¥ision™ OEE ix typicully calcubsted bused on S8%, of gap betweon "As-1s" and " ldead Vision" with any adjustmests where delays to improyemend arc expected

"As-1g" 1% Mih Vision | Ideal Yision within 3 Years ! 10 Cvebes " Ag-Is" 12 Mih Vision Ideal ¥ision
Loss Description DEE within within after swccessfully completing WAM (55 and the T Steps of|  OEE within within
9% Lags 3 Cycles 3 Years Operaior Equipment Manspement | Aulonamious % Loas 3 Cycles 3 Years
nintenance
Flarmal Mausteaees (12 bouns 4 weekly) 1.8% 0.1% 0 1% A hurs every B manths, rest does during Wan f OEM Time
Start of Shift Mocine .05% 2.05%G 0% L0 minube start of saift meebng
Sinmt of Doy Clogn [20 mans) 4% L4 14% 30 min Scart of Qay dean | 14%)
Plamned Elannzd SIWLD!’.".-'EEN-'E Shift Clean (10 min} 1 4% 4% 1.4% 10 i e ol 05 & NI Clan {1 4%)
Downtime Planncd End of Shifl Downlize (LUK ! 1L 0.0%%
WAM ! DEM Actisity Time 1R | 3.6% 3.0% 1.5 hours por wesd perd shift (354]
Cmmﬁmﬁa“nmnc.[mly :-_"I_I_E_:ln per shifty 1 5% | 3% 1.3% Wlcraw T monEhdy after insroducing Start of Sat Meetings
i 1% &% 3.5% LR
Set-up Sime Crangs fevery § weeks) 25 min extension of Clem U 1% 0. 1% Conducied 21 stort of shift s ooty &% min impect every 3 whs
A Dowmtinme ] 0k 01 % i a.1%
1. Slix & Fold 0% 0 i
2. Tube Slaluan T 1% L
3, Press | 0 1% 0.1%
apl d 4 Press2 14% 108, Goal is Zero Breakdowns howsver will allow 3,088 or
Recorded 5. Aulopart 0% 1.6%: 1% approw 15 mins per 8 hour shift recognising there is 20
Downtirme > Beli 5.:["]] (L N mins of planned downtime at start of sach day
7. Trim Bomaval 3% 1.4%
A Packing Stanon 41,3% 1.2% |
- =t & Change Roll every 40 mmnutes for 5 seconds 165 dec / shift or
" 1. 5Lt & Fald 1.3% 1525 0.2% P ——
7 “Tha Sation Lg%, 1% e ';u?b; l:;r&::luprl,- ¥ s fior 2 minutes 3,38 min [ shikor
] 3. Fress | 1% [0 s
Minox 4 Prem 2 11 5% 11 0.0%
Unrecorded = . -
3 Amg 2EY | 4% 0% lceally should be pera
Stappages : : -
R 5. Ball Serap 13 (1% I % 0%
" Trim remaval esery 40 minutes for 5 seconds (in sddition ta 1.)
o Sl LI e e {55 s { shift or 0,25 QEE loss)
iz R Packnge Stalicn 05% 1% Q.05 Ideally shaubd be zere
\ General Moching 0 5% 1% 0.5 B.2% +1% 1 1%
fr— T i — e ————————— .
Specd Tiifous e Bt LMt w'r::t:';fj::_ﬁ:;;::fﬁ L1 0 Instanteaus full spaec startup R 18% (hos
1. Slet & Fold 0.11%
2. Tub Stavan 1%
3 Press | L1
Rejects & _4 frignd ' 'ux” o Goal iz zere however wil allew 0.2% for any osses caused
Rewark 2. Al Qi 9% by Unplanned Recorded Downtime or Cha ngeowers
| 0 5. Bell Serap 1.0
| T Trim Kemaval 1L
& Packina Stagion 113%
Creneral Maching IF 4% 15 2% 11T 0.2% 11.2%
Stant-Up & Sart-um Prodoet Lass ull Good Caipul (] —
Yield Loss Yicld Lass while running 110G 1hifg 0% ki
Tatal Losses [Potential T Improverment) Th.5% 2205 13.2%; 26,5% 2200 13.3%:
OEE | 75% T80% 86.8%



Second Level OEE Improvement Vision Sheet

12 month Ideal
‘As-Is’ Vision Vision
OEE  Within  Within Reasons / Assumptions for
% Loss 3 Cycles 3 Years Ideal Vision
' 1. Slit & Fold 158 0% 02% ?;;‘:ﬂ:;mmmmmrmmdi e L ‘As-Is’ |12 month| Ideal
’ Tube change every 7 hours for 3 menutes (3.38 min | shift o OEE Vision Vision
ik i W% o 0.7% OFF Loss) % Loss | Within | Within
. 1 Press | 0% (%% 0.0% | 3 Cycles | 3 Years
. L Pes) | B3% 0% 0o
. S Asogon | 2P% L% 00 deally should be zero
Stoppages 6.BclSerp | D% 0.0% T
Triem remcval 40 minites for S seconds (n addition to 1)
7. Trim Removal 1% 0.7% 0.3% sy M::;I i
1 Packing Statian 08% 0.1% 0.0% Ideally should be zesa
General Machine 3% (.0 0 £ 4 1% L 1%
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Second Level OEE Improvement Gap High Level Opportunity Analysis Sheet

Mate This decument shouldd he svailnble for review and approval by the Leadership Team before the Pre-cyvele Strategy Planning Session and tenm Final Preseotation

" Ag=ls" Eddend Yision Gap High Level Opportunities Analysis Gap High Level Opportunity |
Loss DES{:I'i.IJtiﬂ'Il ORE widia 3 Xrg oen i Cross-functional Tenms | Aren Bacerd Teams %P0 Anslyse
% Lioss ®% Loss % Loss {Technical} {Peaple Develupmin) Allamtad | Yo Loas XFT ABT
Plammed Maizwenance {12 haurs 4 wockly) 145 0.1% 1.7% 9.43% 128% 75%
Saant of Shift Mezling 0% 205 0% 1.0 -1.00% 5084
Start of Day Clgan (20 n:ms) | 4% 1.4% 0% ) PR S0
Planned Plamncd Star aof A & b5 Shdl Clean (L0 ) 1A% |.4%; O0% R Y RS %%
Downtime Plannzd Fod of Shif: Dawmime 0% 0008 0% 1 00% 0 00% S0
| ] WAM { OEM Acuvity Tine 0% 3.4% -1 A% [ D% -3.608% 1%
| _ Communication Dwvaicss (wecks 30 min per shifl) L 3% 0.3% L% 0 6% 0 60% St
nia 008 [ 410 .40 1T 08 27
Set-up Sizz Chongs (gvery 3 weska) 35 min exiension of Clam 0 1% 0 1% ] 0 [X1% 0 Kl% %
A Downitime i 0.0% P 00 0.00% 0.00% 100% 0. 0% 0.0%% 0.0%
1, Slis & Fald 0% 0.0 0.00% 0 | s
T, Tube Statinn 1% I 1% 01T% 0,804 T4,
3 Freza | 0.1% 0.1% 0.05% 0.03% S0
Tnplanved 4. Pross 2 A% 0. 7% 0.34% 0.34% a0t
Regorded 5, Aminpor =0 10 I My 0.51% 0,519 %G
[wwntime &, Bell Serap 0.0 0.0 0.00%% 0.00%% 0%
7, Trim Remenval 0.5 03% 0.:3% 0.13% 5%
# Packing Staiicn 03% 0.1% 0.03% 0,104 754
Caenezal Mashing 1.6% 0% 0.40% 0400 0% 4R | 13%
|, S5 & Fold 1.5% 0.3% 13% 0.32% 0.95% 75
| 2 T Statice 1.5% 0.7% 0.5% 0205 0604 754
i 3. Press | 0.0 D.0% 0.0% 0.00% 0.00% 75%
Minor 4 Pross 2 0.5% 0.0 0.5% 0.1 2% 1.33% To%
Unrecorded 5, Aulopeet 2 5% 0,00 2 8% AP 208% Ti%
R Stoppages i, Bl Serp 2.0% 0.0% 0.0% 0 0a0% 75%
T, Trum Remaval 1.1% 0.2% 0.9% 0.2%% ] Ti%
#. Packieg Siatan 0 5% 0,05 5% 0.13% 040 4% |
Geseral Machine [ 3% 1,07% 3% 04483 0.25% 7% T.1% 1. B% 33%
— Slow Riseing 3.6% 0.0% 3.6% D0% 3.57% %
Speeat | T 1o achiee Gned MFE}E:TEE:MT s (1A 0.0% 0.0% 000% 0.00% T, — . —
e 1. Slit & Fakl .08 o | S
2, Tube Siatian 08 042 0%
3. Prass | 0% 0054 St
: 4 Fres 2 0.0 Q0% S
“gz:zi 5. Awmopon 0% 0:2% (00 LI
4] 6 Hell Sorap 0.0% 0% 5%
- 7 Erim Bemoaal o [ liﬂ“p I N ~ L]
8. Pariing Sisticn 03% | D% e R 5%
| Ceneral Machine 0.4% 01,0F% 50% 0.0% [ 0% 110
| Start-Up & Seart-up Product Less Gl Geod Cutpul 0.0 0 [ 0P 3%
Yiedd Loss Yield Lass whike running 0,0% 0 G 0 0, S0 0.00% [ (% 0.0
Tatal Losses (Potentisl for lmprovement) 26.5% 13.1% 12.0% 3.5% £.5% 1240% 3.5% §.5%
OEE 73.5% 80.53% |



Getting Started using a Cross-functional Team

Ideally the team should have 7-8 members

* Production Supervisor for Area (Level 1 Salary) — Lead the Team
* Production Frontline Leader / Leading Hand for Area (wages)

* QOperator

 Mech Maintainer responsible for area

* Elect Maintainer responsible for area

2 xTech Support responsible for area eg Engineering; Quality;
HR / Training; Procurement; Prod Planner

* Leadership Team Member eg Prod; Maint; Tech Mgr
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Summary - Key Learning

 There are 5 key issues affecting OEE performance and as
such an holistic approach is needed to fully understand all
issues affecting the 7 losses

* OEE is an Improvement Drive, not a performance measure
for comparing

 There are 3 methods of OEE measurement: Continuous
Recording, Sampling through Observations and High Level
Measurement - the most effective approach is to use all
three methods in concert

* Conducting an analysis to support OEE improvement is best
done with a properly structured Cross-functional Team
committing about 5% of their normal work time over 12-14
weeks
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How can we help?

Range of Support Materials Support Programs

CTPM Site Membership

Program

TPM & Operational Excellence

Community of Australasia
Macro Focused

Equipment & Process

Improvement

Cross-functional Team Member
Manual

Funding through the NSW

Smart and Skilled Program
Available for NSW Clients Only
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Questions or Comments

Ross Kennedy

TPM & Operational Excellence Coach / Speaker / Author
Founder & President CTPM — The Centre for Australasian TPM & Lean
NSW State President AME — Association of Manufacturing Excellence

Email: ross.kennedy@ctpm.org.au
Phone: 02 4226 6184 or 0418 206 108
Web: www.ctpm.org.au
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Submitted Questions or Comments

1. Peter, WA: What specific data is required? Are there
any system limitations (only for certain CMS or does the
data work across all recognised systems)

2. Lalit, India: Detailed analysis required regarding OEE
losses

3. Balakumar, India: Whether the losses by downtime can
be eliminated
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