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Introduction

Document description Key features

This document describes a suggested imple- » Fast implementation
mentation of OEE based on the PROCES5S5 solu- » Continuous improvement
tion. » Reusability of components

» Open architecture
Using real examples from various customers
we show here how the OEE calculation and
reporting can start working easily at your
company.

Note:

Technical details, such as the database architecture, suggested hardware, backup and maintenance

can be found in separate documents.
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OEE - A Suggested Implementation

The following chapters contain a few examples
of the OEE related screens from real imple-
mentations at our customers.

Background data collection

For the OEE calculations to work properly it is
necessary to collect the machine status data on
a regular basis. This can be machine RUN/STOP
status, current speed, amount of products fin-
ished within a certain time frame or other data.
The frequency of machine data reading can
depend on many factors, but for most cases 1
read per minute should be sufficient. The most
important value will be the machine RUN/STOP
status, so that we know exactly at what time a
machine stopped or resumed the productive

operation. Every such detail available is then
stored in the system database for the OEE pro-
cessing.

OEE time definition

If there is no automatic way of defining the
collected down time (machine STOP) intervals,
machine operators should define them using
properly customized screens. Such screens or
their parts can be integrated into the produc-
tion confirmation process screens to provide a
fluent and simple way of defining the stop in-
tervals as they are generated in the real time.
An example of a specific time interval defini-
tion screen is in the picture below:

m OEE Time Definition

Date from: 2162012 to: 2372012

Workplace: 35200 - CONFORM

Down times [min.]: Reason:

Mimefrom  Timeto Duration Not defined Defined Reason 200 - Setup and Adjustment ~  [Time from  Tatal [min] Defined Reason Operator's notes
11720120314 11720120645 2110 2110 00 1720120645 2680 75 200 - Setup and Adjustment

117.20122244 12720120645 4810 4720 90 200 - Setup and Adjustment Notes: 17.20120645 2680 193 203 - Material Shortage

1272012 2245 13720120645 4800 4780 20 200 - Setup and Adjustment 1720121705 1000 100 203 - Material Shortage

14720120101 147.201206:45 3380 3340 00 1720121845 5220 522 203- Material Shortage

14720120645 14720121845 7200 4730 2470 202 - Material Shortage Duration [min}: 10720120645 1740 171 203 - Material Shortage

14720121845 15720120645 7200 7200 00 10720120645 1740 3 203 - Material Shortage

15720120645 15720121845 7200 7200 00 ’ 10720120940 7.0 7 207 - Handling Time

ElE=sEE resel e szl reset
Run times [min.]:

Time from Time to Duration Notdefined Defined Reason [Time from Total [min] Defined Reason Operator's notes
10720120947 10720121445 2980 2980 00 1720121143 3520 352 199 - Production

13720122108 13720122245 §70 970 00 10720121445 450 3 199 - Production

27620120817 27620121301 2840 2840 00 10720121445 450 42 199 - Production

BE0120107 28620120341 1540 1540 00 10720121550 3320 332 199 - Production

9620122245 0620120040 1150 1110 40 199 - Production 10720122144 610 51 199 - Production

3720121828 3720122245 2510 2570 00 10720122245 2690 260 199 - Production

EE=E et 11720121114 2110 211 199 - Production

B =
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OEE reports

Based on the collected input data it is possible
to calculate all the important components of
the OEE (Availability, Performance and Quali-
ty). If needed, many other figures can be calcu-
lated and displayed in reporting screens. For
example:

» Plant operating time

» Planned shutdown
» Planned production time

OEE definitions

Definitions:

A =OT/PPT=0T/(OT+DTL)
SL=(0S*0T-GQ-nGQ)/0S
P=NOT/OT=(OT-SL)/OT
QL=(nGQ)/0S

NOT=OT-SL
Q=FPT/NOT=(NOT-QL)/NOT
OEE=A*P*Q

» Down times

» Operating time

» Speed loss

» Net operating time
» Quality loss

» Full productive time

The details and definitions of the above values
which can be calculated based on the collected
data are shown in the diagram below:

Planned
Shut Down

Availability (A)
Break Downs,
Setups, Adjustments

Down Time
Loss (DTL)

(OT) and (DTL)
are registered by Perfo's'maelil 'é%gsgp)

OPC/XML4SD Reduced Speed

optimal speed (0S) ey . @

is defined by Start-up Rejects,

CAD and Production Rejects

used in SAP routings

good quantity (GQ) and
not good quantity (nGQ)
are registered by ProDIS
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It can also be possible to show a list of con- details if the production data is available, or if
firmed products for a selected time range (e.g. the production confirmation processes have
grouped by order number) along with other been implemented (or enabled).

OEE Overview 35200 - CONFORM

Last updated: 23.7.2012 13:03 STOP Current / optimal speed:
Operator login:

Last prod. order on this workplace was: 000009340853
184 Last meteril: _ ZA12464017 (order/mterial status time: 237.2012 06:45)

OEE Workplaces: Refresh Efficiency [%]: 95 OEE [%]: 95
Name OPCName  Cur.speed

Mv SNO CTI300.35900 00 Date from: 22.7.2012 To: 2372012
ccv2 57.25000 00 shift: Al shifts ~ Undstey| |idnahmis
CONFORM  CTI30035200 00
— < 0 o0 Plant Operating Ti 48.00
TB00. lant Operating Time:
SE CTE00 %0 L Planned Shutdown: 0.00

Drawing line  CTI300.35300 00} Planned Production Time: 48.00
MV KAPPE CT1300.35800 00 STOP / Downtime loss: 6.78
AREUNE  CTB0035500 00 Operating Time: 41.22
Speed Loss: -4.61
IKVKAPPE  CTI300.35700 00 Net Operating Time: 45.83 ) ]
Omspoling  CTI300.36170 00 Quality Loss: 0.00 Availability [%): 86 P [%): 00
1KV SNO CT1300.35600 00 Fully Productive Time: 45.83 ,/‘_"\\ P
[EEEEE| [reset] ‘, '-, .
OEE for selected workpaices (Click to remove) Stop/Run reasons (total sum within the time range):
lorkplace Name ‘OPC Name Cur. description Notes Duration [hour]
35200 CONFORM  CTI300.35200 00 $199 - Production 0.03]
35800 MV KAPPE  CTI300.35800 0.0 $ 200 - Setup and Adjustment 259
$ 207 - Handling Time AUTO_REASON 414
1/ reset
—IJ —l—l _] stop time undefined 0.02 OEE Overview - Production Details
R199 - Production 4119
run Seme unddfioed 003 35200
EE«1HE [reset]
Product list from 22.6.2012 to 23.6.2012 by order:
Unit  Material Text Order
6210 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340574
7565 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340583
24810 0 M ZA12378017 3007AL-SEKT-MAS.3-L CONFORMERET 9340774
14190 0 M ZA12368017 185#AL-SEKT-MAS.3-L CONFORMERET 9340791
EREETEE fsa]
| n OEE Time Definition
Batch  Length Scrap Unit Material  Text Order  Date
Datefrom: 2162012 | te: 2372012 6001700306 3105 O M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340574 2262012 1109
Wodpiace 35200 - CONFORM - I""I 6001700393 3105 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 90514 22620121639
6001700403 3365 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340583 2262012 2221
Down times [min.]: Reason: 6001700419 3330 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340583 23620120415
Time from ™ Tin 1o Duration ot dened Defined Rasion 700~ Setup sod Adpevirant < [T AR 6001700422 870 0 M UK31600517 800 AL-RUND-MAS. CONFORMERET 9340583 23620120611
‘nnnuoxu 11720120645 210 2410 00 i 1720120645 2680 » 200 - Setup and Adgustment 6001700438 8180 O M ZA12378017 300%AL-SEKT-MAS.3-L CONFORMERET 9340774 236201212:51
e e | (. E TR e ] mo
I e s g~y e andAgument T o :::::t:: 6001700451 8180 0 M ZAI2378017 3002AL-SEKT-MAS3-LCONFORMERET 340774 23620122255
[1472020645 10720121845 7200 4130 2010 203- MuteilShortage Duration min: 10720120645 140 171 203- MaterslShortage 6001700457 14190 0 M ZA12368017 185FAL-SEKT-MAS3-L CONFORMERET 9340791 24.6.201204:49
e e = o I Bl la]
[BEETEE] [roem] BT EE]
Run times [min.]:
fime. Duration Notdefined Defined Rexson | Defined Reason. o
[1o7201 2 i ey
An example on the next page shows a detail of It is also possible to select multiple machines
an OEE report screen with a list of machines to see the OEE calculation for the selected
(workplaces). If a workplace is selected from workplace group. Since the system communi-
the table on the left side, all the OEE figures cates with machines (their PLC controllers or
are recalculated and displayed again for the OPC servers) in the real time, there is also
selected workplace and the time range. The instant information if the machine is currently
table in the middle of the image shows the running (producing):

down time interval for the selected time
range.
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OEE Overview 35200 - CONFORM
Last updated: 23.7.2012 13:03 STOP Current / optimal speed: X X Last prod. order on this workplace was: 000009340853

Operator login: 184 Last material: 7412464017 (order/material status time: 23.7.2012 06:45)

OFE Workplaces: Efficiency [%]: 95 OEE[%]: 95
(Workpiacegtame Ordntame B Gu=speed Datefrom: 2272012 | To: 2372012
35900 Mv SNO CTI300.35900 0.0 Upds -
25000 cov2 §7.25000 0.0 Shift: All shifts +
35200 CONFORM  CTI300.35200 00
35000 covi CT1300.35000 00 blant Coerating T 2800
ani perating lime:
35400 CU-SNO  CTI30035400 00 P 000
35300 Drawing line  CTI300.35300 00 Planned Production Time: 48.00
35800 MV KAPPE CTI300.35800 0.0 STOP / Downtime loss: 6.78
35500 ARELINE  CTI300.35500 00 ;’PE’:“L"S e 4;_-;12
peed Loss: -
35700 1KVKAPPE  CTI300.35700 00 Net Opersting Time:  45.83 -
36170 Omspoling  CTB00.36170 00 Quality Loss: o Availability [%]: 86 Performance [%]: 100  Quality [%]: 100
35600 1KV SNO CTI300.35600 0.0 Fully Productive Time: ~ 45.83 i =

HE-0E )

) @

‘OEE for selected workpalces (Click to remove) Stop/Run reasons (total sum within the time range):

orkplace Name OPC Name Cur. speed [Reason description Notes Duration [hour]
35200 CONFORM  CTIB300.35200 0.0 5199 - Production 003
Essnn MV KAPPE  CTI300.35800 00 5200 - Setup and Adjustment 259
BEE«-EE 5207 - Handling Time AUTO_REASON 414
stop time undefined 002

R199 - Production 4119

run time undefined 003

EE--EE

Machine activity overview

In many cases there is a need of displaying a collected machine status data. Similar images
history overview of the machine activity and reports can be generated in the real time
(availability). The image below shows an ex- for selected time ranges and can form a part
ample of a graphical representation of the of any process where needed.

MACHINE M20 ACTIVITY
Date from:2012-07-20 14:00:00

T 2 0 0 2
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Contact

Contact us for information about

PROCES5S5 solutions:

more

» www.East-Gate.eu
» 4421265411318
» info@east-gate.eu

©2012 East Gate, a.s. All rights reserved.
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registered trademarks of East Gate, a.s. in
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