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Arthur Stone
CEO - OEEsystems International

OEEsystems International develop
Manufacturing Performance Management
Software and Consultancy Service Solutions

for the world’s most progressive

manufacturing companies

to improve competitiveness,

\ ) OEEsystems

Operational Excellence Solutions

increase output, reduce costs and

deliver business performance excellence.
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Overall Equipment Effectiveness

OEE is used as a business metric

by the world’s leading manufacturing companies
to measure the effectiveness of their processes / equipment,
to identify improvement opportunities
and

deliver increased capacity increases and reduced costs.

N
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How OEE is calculated. ..

The Math. ...

Performance

Quality

Availability

OEE = 60%

Scheduled Availability Performance Quality
Time

7N
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The Fundamentals of Improving OEE
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1. Managing and Improving OEE in Realtime

OEE Performance Management

v" During the Shift

v During Changeovers

v’ At Shift Change and Handover

()
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1. Realtime - What should we measure ?

» During the course of a Shift, only certain metrics are relevant.
» Production Operators do not have control over all the
factors which influence OEE Losses and OEE Performance.
» Consequently, using OEE as a KPI Target over the course
of a Shift may be asking the Shift Team to attempt to achieve
a Performance Target that is impossible !

For example, if a four-hour Changeover is scheduled during the course of an
eight-hour shift - itis not possible to achieve an OEE Performance of 60% !!

So, we need to select metrics for which the Shift Team can be accountable.

For the Shift Team, select Performance Metrics which :
1. Contribute to OEE Performance.
2. Are a meaningful measure over the course of a Shift.

3. Can be delivered by an accountable Team.

()
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1. Realtime - What should we measure ?

Consider these two Shifts :

100%

90%

80%

70%

60%

50%

OEE %

40%

30%

20%

10%

0%

Quality Losses, 5%

SHIFT A

OEE TARGET - 50%

SHIFT B

Even though Shift A has delivered a higher OEE figure (60%),
we would consider Shift B to have delivered a superior performance at 40% OEE.

Try to explain that to the Production Shift Teams !!
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1. Realtime - What is relevant for a Line Operator

There are three or four parameters that are usually
under the control of the Production Operator :

1. Unplanned Downtime
- Stoppages due to operational delays, shortages, resources,
breakdowns.
- Focus on downtimes which are within the control of the Team.

2. Changeover Time
- Rather than focus on Changeover Targets as a percentage OEE Loss,
focus on carrying out the Changeovers on time.

3. Line Speed
- Forget the ‘Performance’ component.
- Keep the Line running at the specified Speed . ..

4. Wastage - Yield and Scrap
- Minimise Rework, Scrap, Defects and Waste.
- Be accountable for machine and process defects.

()
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1. Realtime OEE Management

ISA
.

CD Replication

SLO1 Running
7% T |

Product: Template 2

sL04 259/400
33% T |
Product: E2E

SLO06 Running

84% TR

Product: Template 2

e e® e

© e e

(Y

SLo2 Running
7% T |

Product: Template 2

SLO5 Running
80% [ s0 |

Product: Template 2

SLO8 Not Scheduled
o
o

Product:
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2. Identifying and Delivering Improvement Projec

| \:" OEEsystems

Operational Excellence Solutions

()
Slide 12 of 45 ‘v‘ oifﬂisfmss



2. Identifying and Delivering Improvement Projec

OEE Loss @ PerformOEE
From: 05-Jan-2008 To: 20-Mar-2009 Shift All Duration: 0+ Min.  Facility: Bridgwater

Speed Loss (740484011 )

[Breaks, 6,763,190M| — (ﬁ?éamn}
reaks

“Speed Loss is top of the
Top Loss Pareto,
but the Filler never
runs at slow speed ! ”

luuu

Customer Label Change (1642030 )

|

1,600,000/ 3,200,000M 4,800,000M 6,400,000
LostUnits
| OEE Loss Pareto v| |LostUnits v [0+Min +| |Top10 v/
%
N
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2. Identifying and Delivering Improvement Prdjec

i et
. PEI'foh‘IﬂEE Preduction Time Line
From: 241122014 07:00 To: 241172014 12:57  Work Centre: Kister Packer
JEE Rate
a0
2@ f
1 £]
= a0
-
<]
S0 1000 110 1020 1kE0 1040 10s0 1100 1110 11200 1158300 11400 11:E0 1200 1210 1220 1250 1240 12450
Sample Time
- REte e Prodd Court
|
. -/
7N
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2. Identifying and Delivering Improvement Projec

Daily Time Analysis:

Display Times: | All -

Mon 053> Jan—2009
09:00 11:00 13:00 156:00 E 19:00

21:00

23:00

Tue 06— Jan—2009
09:00 11:00 12:00 15:00 17:00 19:00

21:00

23:00 01:00

58.1 %
[ 11 :

19:00

21:00

0900 ;! 19200

21:00

2300 01:00
60.1%

19:00

21:00
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2. Identifying and Delivering Improvement Projec

Production Time Line
From: 24/11i2014 16:03 To: 24/11/2014 18:51 Work Centre: L1_Filler

@ PerformOEE

Il

18:21

Rate

18:00 18:11

<]
17:19 17:30 17:39 17:50
Sample Time

— Rate Prod Count

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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2. Identifying and Delivering Improvement Projec

» The Filler constantly stops to wait for a downstream bottleneck.

» But the Filler takes almost 30 seconds to slow to zero speed,
and another 30 seconds from a standing-start to full speed.

» So in addition to the downtime of each stop,
there is a one-minute speed-loss penalty per stop !

» Reducing the number of stoppages directly impacts the Speed Loss.

» Consider running the Filler at a lower maximum speed
until the downstream bottleneck is dealt with . . .
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2. Identifying and Delivering Improvement Projec

OEE 53.9% @ PerformOEE
From: 05-Jan-2009 To: 20-Mar-2009 Shift: All Shifts Facility: Birmingham
30KH 100 %
917 % O
o> 96.9 %
24KH — —— 80 %

60 %

Percentage

Total Time

40 %

20 %

0%

Total Time Scheduled Available Performance Quality
60.6% 91.7% 96.9% 53.9%

~
) OEEsystems
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2. Identifying and Delivering Improvement Projec

OEE Loss @ PerformOEE
From: 058-Jan-2009 To: 20-Mar-2009 Shift: All Duration: 0+ Min.  Facility: Birmingham

SpeedLoss  (24763.6M /5% )
: ; : .

| Breaks  (14870.85M /3% )
— Mo Bottle Supply { Sleever)  (8528.67M/1.72% )

List Mo. Changeover  (6712M/1.36% )

Other Downtime (Unplanned)  [(5682.37M /7 1.15% )

Milk Change  (5331.72M/1.08%) )

0 12,000M 18,000M 24 000K

Minutes

| OEE Loss Pareto [Minutes  v| [0+Min. | [Top 10 V| \ ) m

(:) OEEsystems
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2. Identifying and Delivering Improvement Projec

\ I AEE Losses - Events, Mean and Trend
110 Min — —
88 Min
66 Min i i i i i i i A
B
o A
E A
= -
— 44 ””-I I I I I I I i I
0 n A A A A A & T a 2 A
= a a A A A a & & A
i 8 o A 8 = A & & A
= @ A o A A Fa & o 4] A
22 Min & E B 3 H g "
A
a 8 g § A g - A g
0 Min
2 3 4 5 i 7 8 g 10 11 12
Week
£ OEE Losses - Events, Mean and Trend Mean Time  Target
7N
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2. Identifying and Delivering Improvement Projec

\
/’

66
E
=
- 4
=2
B
=
=
22
]
b b i h, i h ) o & "4 "4
o] o] Lo L] Lol o A r\ﬁ r\q—J r\q—) nq—)
4:'\33 4:'\23 4:'\23 ({\F ({\F 4:\23 4:1 3 -“I._NJ A‘NJ B 4:.\.1
Order No
7N
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2. Identifying and Delivering Improvement Projec

Order Detail

Update ) Work Order: 73881 Product: Cravendale Semi Skim 2L
Order Header | ) . Shift: A Start Time: 08:00 22-Jan-2009
- 4 b
Work Centre: Line 1 Finish Time: 16:00 22-Jan-2009

Remove

(Quantity Summa Good Qty

Input Quantity: 148,033

Input Qty Intranet Site

OEE%: - This Order

View Procedure

Downtime Events

Planned

Scheduled OEE by Hour - This Order
Unplanned i 4 100%

TOTAL

Short Stops:

Waste Oty

Yield Loss Event




2. Identifying and Delivering Improvement Projec

ALL STOPS

Downtime 3Hr 12Min
[Stop Time] Start Time] Duration | _______Reason ________[Technician} ALL STQPS (Min)
15:59  16:00 00:00:13 No Bottle Supply ( Sleever )

15:56  15:59 00:02:49 No Bottle Supply ( Sleever )
15-42 1543 00-01-00 Filler Out Feed Issues 1020

14:59  14:59 00:00:30 No Bottle Supply ( Sleever )

14:45  14-47 00:02:00 matrix table ‘E“w

14:42  14:42 00:00:45 No Bottle Supply ( Sleever )
< 13:47  15:36 01:49:00 Milk Change >

13:43  13:43 00:00:45 No Bottle Supply ( Sleever )

13:38  13:38 00:00:30 No Bottle Supply ( Sleever )

1316 13:17 00:01:11 Filler Short Stop

13:00 13:01 00:00:49 Filler Short Stop

12:85  12:56 00:01:00 Depall Short Stop

12:85  12:56 00:01:00 Inserter Shert Stop

12:85  12:56 00:01:00 Capper Short Stop

Mo Bottle Supply | Slesver

Filler Short Stop

Cap position
12:55  12:56 00:01:00 Involvo Short Stop
B Involve Short Step
12:35 12:36 00:00:45 No Bottle Supply ( Sleever ) B Devall Short 5t
epall Shart Stop
12:29  12:31 00:01:34 No Bottle Supply ( Sleever ) B matristable 20
12:26 12:29 00:02:19 No Bottle Supply ( Sleever ) B Pallet Stuck on Depall 14

11:52  11:53 00:01:00 No Bottle Supply ( Sleever ) »>

11:49  11:51 00:02:19 Involvo Short Stop

11:11 11:48 00:37:19 Planned Maintenance / Trials

10:56  11:09 00:12:26 Waiting on Cans

10:30  10:31 00:00:34 Depall Short Stop

10:21  10:22 00:01:26 Pallet Stuck on Depall

09:34  09:35 00:00:34 Depall Short Stop

09:24  09:25 00:00:56 Clincher 400g Short Stop

09:12  09:16 00:03:30 Cap position

08:09 08:10 00:01:00 LPS Issues

08:04 08:05 00:00:45 Vibratory chutes and hoppers

08:00 08:02 00:02:19 Filler Short Stop

06:00 08:0000:00:02 No Bottle Supply ( Sleever )
Total: 03:12:20

15:42
14.59
14:45
1442

15:43 00:01:00 Filler Out Feed lssues
14:59 00:00:30 No Bottle Supply [ Sleever )
14:47 00:02:00 matrix table

1347

14-42 00-00- ottle Supply [ Sleever )
15:36 01:49:00 Milk Change

13:43
13:38
1316
13:00
12:55
12:55
12:55
12:55
12:35
12:29
12:26
11:52

13:43 00:00:45 Mo Bottle Supply [ Sleever )
13:38 00:00:30 No Bottle Supply [ Sleever )
13:17 00:01:11 Filler Short Stop

13:01 00:00:49 Filler Short Stop

12:56 00:01:00 Depall Short Stop

12:56 00:01:00 Inserter Short Stop

12:56 00:01:00 Capper Short Stop

12:56 00:01:00 Involvo Short Stop

12:36 00:00:45 No Bottle Supply [ Sleever
12:31 00:01:34 No Bottle Supply {

12:29 00:02:19 No Bottle Supply [ Sleever
11:53 00:01:00 No Bottle Supply {

Sleever

Sleever

)
)
)
)

O
Slide 23 of 45

_ ) OEEsystems

Operational Excellence Solutions.




2. Identifying and Delivering Improvement Projec

OEE Losses - Events, Mean and Trend

110 Min —
88 Min
6 Min ry
E
';‘3 A
E A
= .
- A4 Min 1 ! ! | | |
8 H 4 A A A A 4 7 2 2 A
: ﬁ o a A A o 2 A
E 8 & & 8 - A 4 CHANGEOVER TARGET TIME:
& A ) Py A n A A £ -
29 Min g g 'y g e b iy > g Q2 — 25 minutes
i = A -
) 5 A = = g
= b : : .
0 Min
2 3 4 5 G 7 a g 10 11 12
Week
£ OEE Losses - Events, Mean and Trend Mean Time 3 Target
()
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2. Identifying and Delivering Improvement Projec

OEE Losses - Events, Mean and Trend

110 Win -
28 Min
66 Min +
E
=
a £
E A
= .
| Fa 2 Fa A A Fa ﬁ 3 Y
t 1 g 2 A . 4 A & A
© & A 4 Py & n A ry 8 A
22 Min & E B vy A 2
A 4 % T § é CHAMGEOVER TARGET Tlmg
= - = . — 15 minutes
0 Min
2 3 4 5 G 7 8 9 10 11 12
Week
£ OEE Losses - Events, Mean and Trend Mean Time 3 Target
7N
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2. Ildentifying and Delivering Improvement Projec

OEE Loss by Work Centre - MTOE

Mean Time

OEE-Hrs

LINE 1 LINE 2 LINE 3 LINE 4

Work Centre
fly OEE-Hrs ¢ MeanTime

7N
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2. Identifying and Delivering Improvement Projec

OEE Loss by Shift

OEE (Hrs}

30

24

18

12

B

-

& Mean Time (Min)

-
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2. Ildentifying and Delivering Improvement Projec

Product Category

Mean Time {Min)

Product Category
il OEE(Hrs) & Mean Time (Min)

7N
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2. Identifying and Delivering Improvement Projec

The Project Mandate :

» Set the Changeover Time Target at 15 minutes.

» How do we achieve this ?
» Configure all Lines as Line 3.
» Implement ‘Best Practice’ Changeover as Shift C.
» Focus only on Changeovers for the Top Three products.

» Possibly also SMED Training and Workshops. . .

> Plan, Do, Check, Act . . .

N
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3. Locking in the Gains - CPC -~

CONDITION-BASED PROCESS CONTROL

Once the Project Teams have delivered a Process Performance Improvement,
the challenge is to ‘lock-in’ this gain.

With more and more projects delivered, it becomes impossible
to monitor that any of the hard-won gains have not slipped or reverted.

CPC solves that problem by using ‘Condition-Monitoring’ to provide a
watchful eye that the process condition does not deviate from capability,
communicates and escalates the issue if it is not resolved, and confirms that
the fix has indeed resolved the problem and has brought the actual process
performance back within its operating capability.

This is ‘Locking in the Gains’ . . .

()
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3. Locking in the Gains - CPC

~ AssetCareTeaml42Heads
MM MM MM mm Asset Care Manager

mm Mm mm Asset Care Leader
MM MMMM MM “* | Asset Care Engineer x 2

Asset Care Technician x 2

136 Heads 6 Heads

To monitor the equipment,
we would need 136 Data Analysts
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3. Locking in the Gains — CPC Capability

CPC CAPABILITY REPORT

From: 01/12/2014 To: 31/10/2015 shift: all Line: all

@ PerformOEE

s [P B2 reeritage below Blus

08 1O 577024 £B1,673 m
B4 L4D

Alert thrashald

=(=Total 5ample Caunt

=(r=3Sample Count Cut of Cont

335,906 Fuss] 362,016
g

97.965.62

[ 3.0, L

 Active CPC's on OEE System
™ CPC Actions Raised

LR IN
] = o

K @ & & o e
& & & & G + G $ 7 &
e -« oF - = & < & = o+

P
Ly ‘) OEEsystems
- Operational Excellence Solutions
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3. Locking in the Gains — CPC Escalation

i Cin Lg =} D a 9 @ .dl > CPC: Fill and Close 05 : Red Alert : Fill and Close - Slow Run Rate - Message (HTMWL]
Message
el e XD S P R s [Hg ) || @
S '—._I = I:Il; 1 % Related =
Reply Reply Forward Delete Move to Create Other Block ] Mot Junk Categorize Follow Mark as
to All Folder~ Rule Actions~ || Sender - Up~ WUnread bi Select —
Respond Actions Junk E-mail U] Options ] Find
From:
To:
O
Subject: CPC: Fill and Close 05 : Red Alert : Fill and Close - Slow Run Rate

Sent:

Sun 15/11,/2015 11:52

-

Fill and Close 05 : Red Alert : Fill and Close - Slow Run Rate
Date: 15-Nov-2015
Time: 11:51
Message Sent from Coopervision Process Control System
RED ALERT
An escalation email from PerformOEE™ CPC
4 | 1l > =
e 53 of o5 O oEksystems




3. Locking in the Gains — CPC Operation -

@ PerformOEE Fill and Close 05

Fill & Close - Slow Run Rate
10
g ',/,‘—.\
A ‘Slow Running’ .
g Condition Operator
detected by CPC Intervention

2 - Ry
- \
-
\\. o
1]
<] |
> o o o P A A A A A o
ni w3 N W5 ni ni¥ w5 W5 w3 ni¥ nSF
o o o & & o o o e o o &
A ] W e ] el e e ] el e i)

Sample Time

Line 5 has slowed down by 7% - running at 93% of capable speed

7N
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3. Locking in the Gains — CPC Analysis

/= Report Pack ¥ersion 4 - Windows Internet Explorer — |E|| X|
[ ]
-~ ~
Production Time Line W PerformOEE
. Frome 157112015 To: 15112015 Work Cemre: Fill andd Close 05
45 Feason Code: Stno1 Lift speed adjustment
Stop Time: 09:51
Start Time: 10:01
DIEE Lo== Time: 1062
Sample Time: 0951
g 22
—
: l
< | > L
L o e o L o
&7 & &7 = oE =7
Sample Time
—— Prod Court — FRate — ©OFEE Rate
[Fill and Close 05 =1 [180 Min =] =
| _ros |
- o
[ 1 =
wstartl [~ Inbos - Micros. .. I = RE: €P<C : Fill ... I & PerformoEE - ... I & Report Pack V... II &2 Report Pack ... | Search Desktop pel |k§‘_‘)@m ([l e b2 O 14:23

The PerformOEE™ CPC systems identifies the root-cause

(:‘) OEEsystems

Operational Excellence Solutions.
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3. Locking in the Gains — CPC

!-/t!—g H T D e 9 @ ul b RE: CPC: Fill and Close 05 : Red Alert : Fill and Close - Slow Fun Rate - Message [HTML) =g
Message (7]
2 —H < Nt T :ﬁ % @ sare vists - | B || B4 Fing
& @ 3 i : = v X 2 Related -
Reply Reply Forward Dielete Mowve to Create Other Block ] Mot Junk Categorize Follow Mark as
to All Folder~ Rule Actions~ || Sender - Up~ Unread bi Select -
Fespond Actions Junk E-mail = Options = Find
From: Sent: Sun 15/11/2015 14:17
Ta:
Ce 1+l 44 Biotinity Asset Care
Subject: RE: CPC : Fill and Close 05 : Red Alert : Fill and Close - Slow Run Rate
-

Mse’s increased stn 1 cylinder speed , awaiting results .
Thanks
Brett

From: PerformOEE@ coopervision.co.uk [mailto: PerformOEE@ coopervision.co.uk]
Sent: 15 Movember 2015 11:52

Fill and Close 05 : Red Alert : Fill and Close - Slow Run Rate

Date: 15-Nowv-2015

Time: 11:51 The Team
Message Sent from Coopervision Process Control System prOVides fEEd baCk e o o

A | m | »

E’E,‘Startl IIL‘:’ 7 Micro... ~ 3 Intern... vI IC 3 CHDocum. .. I (i) Microsaft ... I ST 20151115... I B Line 51 - ... I |Search Deskiop Fe < [~ g O™ 15:25

(‘, OEEsystems
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3. Locking in the Gains — CPC

/2 peport Pack Yersion 4 - Windows Internet Explorer = |E| |i|
-~ ~
Production Time Line @ PerformOEE
Frome: 15112015 To: 15112015 Werk Centre: Fill and Close 05
(=11
43
Back to
@
22
£ Full Speed
1SM172015
Sample Time: 14:10
. 9 Rate: 0.00
[}
< | > L
e T = o] s L
Sample Time
e Prod Court  — Rate —_  DEE Rate
[Fill and Close 05 =1 [0 min =] = -
[_roe ]
- o
e
~ ~
| - I =1
m‘startl |~ 2 Microsoft Office ... vI S PerformoEE - wind. .. II = Report Pack ¥ersi.. ¥ Line 5 1 - Microsoft ... I | Search Desktop » |EO—D@QW o = o2 @l b 1445

Line 5 is adjusted back to Full Speed

(:‘) OEEsystems

Operational Excellence Solutions.
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3. Locking in the Gains — CPC

@ PerformOEE Fill and Close 05
Fill & Clase - Slow Fun Rate

CPC detects the correction
of the problem

10

2
0
| |
n, n, N, n, n, n, , n, n, N, , n,
. &, &, o 5, &, & o 5, &, & 5,
"*?:3 ’\ﬁ '\ﬁ:& '-?‘5 "*?:3 '\ﬁ} '\ﬁ:& '-?‘5 ’\ﬁ '\ﬁ '-?‘5

Sample Time

PerformOEE™ CPC confirms that the Line is back under control

7N
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We call this

“ The Science of Manufacturing ”
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2

Take Aways. .. -~

1. If you're not already using OEE as a Key Performance Indicator,
it is highly likely that you are missing out on significant
performance improvement opportunities :

Improve Competitiveness, Increase Output, Reduce Costs.

2. If you are using OEE, remember the three fundamentals :
- Realtime Management, Improvement Projects and Lock-in.

3. And if you have already got a handle on what I’ve discussed :
— Fair Dues!  Well Done! You’re ahead of the pack. ..

— When can | visit your Manufacturing Plant ?

N
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THANK YOU

Website: www.oeesystems.com
Email : arthur.stone@oeesystems.com

Telephone: +353-(0)52-6181900

Slide 45 of 45 perational Excellence Solutions



