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Implementing OEE using DataLyzer
Spectrum

1. Introduction

This document describes how to implement OEE with the help of DatalLyzer Spectrum (version 3.05).

For the theoretical background of OEE check the whitepaper Integrating SPC and TPM on the
website: http://www.datalyzer.com/white-papers/

In this document we only describe manual data entry without using the real-time OEE module. It is
also possible to automatically import data and put it in the OEE chart with the Datalyzer real-time
OEE module. The possibilities for automatic import are not described in this document.

The content of this document can also be viewed in a tutorial on the web:
http://www.datalyzer.com/oee-implementation/

2. Implementing OEE

When implementing OEE the following 8 step approach can be used:

Select the pilot machine

Establish OEE definitions

Design a registration form for the shop floor
Train the team

Register data on the shop floor

Enter data in the Datalyzer system

Provide feedback
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Report to management

1. Select the pilot machine

Make sure the first machine is not the most complicated machine. In theory you best start OEE on
the bottle neck but it is more important that the first machine has a highly motivated team
responsible for improvement.

Make sure the first implementation will be a success.

——DATALYZER
~ Internatiomal—

Partners in Continuous Improvement



2. Establish OEE definitions
In the second step you define the categories and downtime losses

In this step you also need to establish the maximum speed of production (machine rate) for each
product.

3. Design a registration form for the shop floor

Because data is entered at the end of a production run you need a registration form to register data
on the shop floor.

Contact Datalyzer or your distributor for the following template which you can adapt to your own
needs. The template allows you to register downtimes in blocks of 5 minutes.

OEE Registration Team: Date: D ATA I.Yz E R
Erd rurc International
rosuct: Mactine rane: Puctpers I Cominunus mpeevament
Parts produced: Parts rejected: [Miin e
Moming | W00 B00 B 00 j.0:00 il 1:00 L 200 300 1400
Afernoon | JEL5:00 1 6:00 jL7:00 j1.8:00 i 3:00 000 100 22 00
Night| |g23:00 00 jL 00 200 B 00 j 00 00 6 00
Planned
ptannet maineensncel | | 1T T4 T A A I S O ]
PO | NN N NNNNE] INRRRRANNNN] INNNNNNNNNN] INNNNNANNNNN INNRNNARNNN] IRRNNRNNANNN INNNARANANNN INNNNNANEN 1
Waiting time
RPN | S NRREARNNN] INNNNNARNNN] INNRNNANNNN] ANNNNSANNNNN INNNANANNNN] INNNNEARNNNN INNRINANEREN RRNNEANNN ]

No mite rial

Break down cause 2

Setup time|

et INNNNERNNNNN INNNREANNNN] INNRNEANNNN] INNRNRANRNN] INNRREARNNN] ANRRRRARNAND INNRIRANRRE] RRRERERED ]

Figure 1: Data registration form for the shop floor
4. Train the team

When the preparation steps are done you can train the team. The training depends on the
knowledge available.

5. Register data on the shop floor

It is important that OEE is immediately started after the training. The registration form can be used
to register downtimes and production information.

6. Enter data in the Datalyzer system
At the end of a run the data should be entered in the DatalLyzer system.
7. Provide feedback

When data is entered in Datalyzer different reports can be made. Establish which reports will be
made and organize feedback to the team. Make sure the team is supported to work on process
improvements
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8. Report to management

Management needs to set targets for improvement and facilitate the organization to realize the
improvements. To manage the OEE improvement process management needs regular reports.

3. Establishing OEE definitions

In Datalyzer Spectrum the OEE registration will be setup using categories and attribute control
charts. Categories are organized in groups. If you create a category group you need to select if it is an
OEE group.

atalyzer® Spectrum -

Is this an OEE group?

If you create a OEE group Datalyzer will create 4 standard categories for this group. Each category is
assigned to a loss type. The 4 loss types are

* Planned downtime loss

* Unplanned downtime loss

e Performance loss

e Quality loss
You can edit the category or assign it to a different loss type. You can also add other categories to
accommodate the definitions to your company standard.

-
Define Defect Categories
Categaory Group |{8]== (===
Categomy | Order . Lirnit . Sampling Flan Size .t'-‘«c:ﬁs;t;:[ce Upper Iiﬁltsonable UCL . Colar . Ak MTTCF?R'ITB | =
Planned downtime | 1 180 360 240 180 [ 21
Diowrtime 2 a0 360 135 =] B =
W aiting hme 3 20 360 a0 &0 [ [
Line restraint ime | 4 aa 580 50 &0 = S
| Performance loss time | 2 30 360 43 30 5] =
Quality lozs time g 15 380 25 20 i =]
Setup 7 a5 360 60 a0 i (=
4 | o[

E xit add J Delete ‘ Rename

Figure 2: Categories for OEE calculation
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In the next step we create the attribute control chart for the machine where we want to setup the
OEE registration. You have to select Use categories and select the specific OEE setup you want to use.

-

-

OEE registration : Machine 1 OEE @

File Part Characteristic Options Preferences
Characteriztic Dezcription
Flant/Department; Fart Murmber: Resp engineer:

Special Field Title: |

Characteriztic:
|Machine 10EE Special Field Contents: |

Comment; |

O perator Information
Contral Plan Reference: |

Meazuring Instructions: -

Attachments ‘
v Uze Defect |nstructions j
Frequency: g [~ Use DPMO [ [
[ Hide characterniztic on network, status screens
Dizplay
" Usze Single Defects f* Usze Categones |DEE j " Mone

Specifications : Irout Method
Subgroup Size: [4a0 Upper Scale: [10 n;u TnTaI: ~ Tall
Inspection Unit [ Force P-chart |Ipper Reazonable Limit; Ii

OEE Lozz Name Cost Order Category Measuring Instructior ~ |

1

Unscheduled dow
Downtime
Downtime

Enter down time in mi

Enter down time in mi

Enter down time in mi ~
[

Breakdown cause 1
Breakdown cause 2

Planned maintenance 1 Waiting time _= |Enter down time in mi—|
Mo orders 2 Unzcheduled dow » | Enter down time in mi
Mo personnel 3 W aiting ime _= |Enter down time in mi
Mo matenal 4 Unzcheduled dow ~ | Enter down time in mi
Pause L

6

F

||

Y
e ME-r RS MR TE R S RE R -

Figure 3: Example setup OEE registration

The specific setup of the attribute chart is strongly depending on the company and type of process.
An example setup is shown in figure 3.

At the end of a shift the operator enters the relevant data in the subgroup. For each attribute (loss)
the operator enters the number of minutes the machine was not running due to the cause. This
information can be taken from the registration form. However there are 2 attribute types which
don’t need to be entered by the operator because the loss time needs to be calculated.
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These 2 losses are:
¢ Reduced Speed loss (time lost due to running a speed below target speed)
e Reject time (time lost due to producing bad products)

These times are calculated based on the values entered in the optional parameters machine rate,
parts produced, parts rejection production, parts rejected startup.

The formula for the speed loss calculation is :

Expected output = (the total production time — sum of all lost time (excluding quality and speed
losses)) * machine rate.

(Expect output — real output) /machine rate = speed loss time

This can be setup in the chart. When the category performance loss is selected DatalLyzer shows the
following window.

. ~
Datalyzer® Spectrum B s= = @J

Performance loss can be due to a short stoppages (input in minutes) or due to
slow running (input as iterns produced).

Is this OEE item to record short stoppages to be input in minutes. (Select 'No' if
this OEE item is to record slow running)

Figure 4: Setup performance loss window

If you select No the following window appears:

.
B3 OEE parameter ﬁ

Select the parameter that will record the number of items
produced.

Shitt ' HK
Cancel

A

Figure 5: Setup OEE parameter

You select the parameter and press Ok. Then the following window will appear where you select the
machine rate parameter.
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- :
[53. OEE parameter ﬂ

Select the pararneter that will record the normal machine
production rate [in tems per minute].

|Machine rate ok |
Cancel |

Figure 6: Setup machine rate parameter

Based on the settings Datalyzer has enough information to calculate the reduced speed loss.

If you select the category quality loss Datalyzer will ask which parameter is related to the specific
attribute. You can have multiple quality losses but normally you only have one.

- -
5. OEE parameter ﬂ

Select the parameter that will record the number of
rejects.

Fartz rejected productio o
Parts rejected startup =
Canicel |

Figure 7: Setup quality loss parameter
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4. Entering process data in DataLyzer

At the end of a production run or shift the data from the registration form can be entered in
Datalyzer. Figure 8 shows how data is taken from the registration form and entered in Datalyzer.

OEE Registration Team: ate: A7 /;& /// G DATALYZ ER
Start run: P End n..m: Intern atlonal
Praduct: wvachinerate: /€D Partners in Continuous Improvement Total
Parts produced: é( / -,?‘ Parts rejected: =2 [Minutes I
MnmingK [7:00° 2:00 Jo:0 szou [11:00 12:00 13:00 14:00
Aftemoon{ |15:00 16:00 17:00 18:00 15:00 20:00 21:00 22:00
Night | 1§23:00 0:00 1:00 200 3:00 j4:00 5:00 {6:00
I | 1 1 1 I
Planned downtime ! ! 1 1 [ I
planned mantenancel | T TT Ty TTTTTVTTTTT TS A T EH A A A A A ]
Noorderst [ [ TT T TTTTTPTTTT O TP TQTTOT T TTTCYTT T e T T O T T T T T T T T T L T T T T |
Waiting time|
wogersonnel T T T Ty TTTT T T T T TT T QT DT T T T T T T T T T DT T T T T TR I |
Unplanned downtime) 1 ! !
No material 1 B 1 I
pause} | 1] I -3 i
Breakdown cause 1 T H ! X H H ' ! B =
Braakdown cause 2} H 1 1 1 11 1 1 1 1 o
i i i i I I i i
Setup time| H 4 & H H H H 4
changeover [T T T Ty T T T T T TTTTTQT T G TT T I T T T T T T T I T T T T T T T TR T T T 0T |
I I 1 1 I I | I
Subgroup # 18Cstegary Groups OFE
Date: [14/10/2014 [Catsgory] Loss Minutes Parameter Walus
Tine: [G7.00.00 | [Planned downtime] Planned mainterance Machine rate 10
[Planned downtime] Mo orders Eetommiie= 4m7
[Wating time] No persannel Paits rejected productio | 37
[Unplanned downtime] No material A
[Unplarned dontime] Pause 5 Product
[Unplanned downtime] Breskdown cause 1 5 Shfie Marning j
[Unplanred downtime] Breakdown cause 2 15
[Setup time] Change over
[Performance lass time] Aeduced speed time: 13
[Hualty loss time] Qualiy reject 4

Figure 8: Data entry in

Total Loss: [82
Total Production Time: [450
Loss Proportion: [0.171

OEE: [s2.923%
ok | Mote | cancel |
Measuring Instructions | First Pisce |

Datalyzer

The header information is transferred to the optional parameters. The downtimes on the right side
are entered in the losses. The reduced speed time loss, quality loss and OEE are automatically

calculated.




5. Analysis of OEE results

When the data is stored the chart with the downtime data is available. Figure 9 shows a typical OEE

attribute chart.

OEE registration : Machine 1
File  Search “Width Options

480
43

%]

i

-

288
24

=

192

144

96

44
1]

5 H=l==ll= EEEI ll==l==ll |

= oo =T W W r~OoODOnOo -
—

5

Subgroup #: ||7
Drate: Ii

Tirne: li

=1

Edt | nNote |

Contral Limits |

Delete | Exchude |

Frocess In Control

12

Setuptime | O 7
Perfarmance| 18 0 15 18
Quality lozs tf 1 0

2 2 2 &8 2

0

0
0
0
1

[T5]
=

oo o oo

Planneddow] 0 0 00 0 0 0 0120- 000
Unplarred d| 42 300 26 23 25 30 45
“Watingtme| 0 0 0 0 0 0 0
B0 0o 0o

1]
a
B
1

«

UCL: [150.00

Awg NP 011

LCL: |0.00

Capability: [78.943

Average

Sample Size; |450.00

Figure 9: OEE attribute chart

The graph shows the minutes of downtime or percentage downtime. The spreadsheet below the

graph shows the downtime minutes per category. The color indicates if a predefined limit is

exceeded.

If you want to analyze a specific category you can simply click on the specific category.

For example if you click on unplanned downtime the chart looks like figure 10.
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OEE registration : Machine 1: Unplanned downtirme
Search  Width  Options

File

All

480

432

384

336

286

240

192

144

96

48

<

(meal

Subgroup #: ||7
Date: li

Tirne: Ii

weef

Edt | Mo

Conbral Lirnits

Delete | Exclude

Frocess Ik Control

UcL: [isaon
AvgNP: 2857
LCL [aoo
Capabiity: 54862

Average
Sample Size:

3
420.00

Unplanned downtime

Lirnit - 90
Sampling Plan : 960
Acceptance 1 135
URL: D
UCL: B0

Cum count: 0

Figure 10: Attribute OEE chart for unplanned downtime loss

For the individual losses Pareto analysis can be made for every time period (Figure 11).
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k;;& Machine 1

Planned maintenance

Pause

Reduced speed time
Change over

MNo orders
Breakdown cause 1
Quality reject
Breakdown cause 2
No material

No personnel

OEE Loss Mame

Flanned maintenance
Pause
Reduced speed time
Change over
Mo orders
Breakdown cause 1
Cluality reject
Braakdown cause 2
Mo matenal

Mo perzonnel

Loss

a0
s
266
133
120
5
34
32
30
25

% of total

42.86
17.31
1462
73
£.59
467
1.87
1.76
165
1.37

Percentage Loss

[C)gfs;cft Total cost | % of cost
0.o0 0.o0
0.o0 0.o0
0.00 0.oo
0.00 0.oo
0.00 0.0
0.00 0.0
0.o0 0.o0
0.o0 0.o0
0.00 0.oo
0.00 0.0

Tatal Production Time [ge40
Totalloss [1g20
%loss 105
Farts per Million ,W
[ Print anly top 805
r
[ Prirt Dccurences Only
[~ Printin 2.0

o |

Print | Esit

eMal |

Figure 11: Pareto graph for different losses

6. Reports

OEE can be reported by selecting the OEE history report. In the OEE history report you select the

relevant printgroup and you select the time period day, week or month. You can select a parameter

like for example a shift. You can select 3 different reports.

All losses shows you all individual attributes.

Categories shows you the summary of the categories and the OEE ratio’s

Summary only shows you the OEE ratio’s.
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Show Selects

Fiint Groups:
Afkeur
Show-
" Al Losses @ Categoies " Summary
Time Interval
& Dap " Week  Month

Parameter ]

Walue ]

Lel L]

el e

Select All

Deselect All

Freview

Print

Cancel

Search

Figure 12: OEE history report selection screen

B3 OEE Histary
File
Report: |UEE Summary: Day Dates: |?.1 02014
Characteristic: [Machine 1 Characteristictt : ,1_ of ,1_
1 2 3 4 ] g 7
Date [ J=1w014 81014 101014 (114014 121044 131014
Day Wednesday | Thursday Friday Sahurday Sunday Monday
Production time 1440 1440 1440 1440 1440 1440
Total Planned downtime 0 120 780 a 1] 0
Planned production time 1440 1320 [0 1440 1440 1440
Total Unplanned downtime 80 75 30 60 100 17
Total Waiting time 0 1] 0 1] 1} 25
Total Setup time b 0 0 120 1} 7
Availability 94.03% 94.32% 95.45% 87.50% 93.06% 89.65%
Total Performance loss time 96 49 36 18 49 18
Performance 22Mx 96.06% 94 29% 98.57% 96.34% 98.61%
Total Quality loss time 3 9 1 9 [ 3
Quality 99.56% 99 28% 99 84% 99 29% 99.565% 99.77%
OEE 86.94% 89.92% 89.85% 85 63% 89.24% 88.19%
Percentage Loz 13.06% 17.657% h8.52% 14.38% 10.76% 11.81%
Previous Mext

Figure 13: Example OEE history report categories
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7. Results and next steps

The described method offers you a possibility to start with OEE quickly. You can improve OEE by
taking the necessary improvement steps. The result will be that OEE will improve and people will
understand the OEE methodology.

It might also be helpful to add more specific losses to get better information on specific downtimes.

When OEE is successful on the pilot machine you can expand the same methodology to other
machines and other teams.

If OEE improves manual registration might have limitations.
* Registrations forms need to be copied at the end of the shift
* You cannot register exact downtimes
e Loginformation cannot be added to a downtime
* You cannot register short stoppages
* You cannot have a real-time dashboard of the status and the speed of the machine
e With many downtime causes manual registration will not work anymore

e ltis hard to distinguish between waittime and downtime when a technician is required to
solve an issue

To make registration easier it is possible to expand Datalyzer OEE registration to real time or even
full automatic registration but starting manually is recommended in most situations to make sure
people understand what they are doing.

If you need more information or help to get started with OEE contact DatalLyzer at
sales@datalyzer.com
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