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Background

16 years with Dow Chemical Good Data Analysis Drives
 Superabsorbent Polymer  Good Business Decisions
* Reverse Osmosis Membranes * More Reliable Processes
* Process Modeling * Improved Quality
* Process Safety * Improved Yields

* Increased Profits

20 years with 3M
 Microreplication How do we best get this information
* Web Processing to those who need to use it?

* Fiber Processing
* Data Analytics



Solving a 2-Level Problem

* How Seeq can be used to calculate Overall Equipment Effectiveness
(OEE) to drive improvement?

* How can we make base-level analytics available to those who don’t
use Seeq and let them further refine the analysis for their use?



Data Visualization and Manipulation

Ay Moy 23, 3534 LTI -}

* Why Visualize using something
other than Seeq

e Some can’t or won’t use Seeq -

Learning curve time investment

* Seeq analyst does not know all the/ﬁ . |

questions
* End data useris invested

e Builds trustin the data




Overall Equipment Effectiveness — OEE

YA Grafana

* Common Lean Metric —

Schaduled time Actual Runtime

Downtime by Cause Molding Running 70  Core CellRunning 47  SubLoader

* Components of OEE
* Availability ey | e | || |
« Productivity
. Q u a lity Total Produced Good Produced

Historian tag Histarian tag

* Additional Waste Components
* Waste by Cause rmLPg“;:Uddg
« Downtime by Cause 568Q  Processthe Dats e
» Classify by Product :
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OEE - Calculating Availability

* Define a “Line Running” Condition

* Sensorsvs. Humans
* People get busy causing errors

* Startup & Shutdown : AP LM It -fa"UJ.

* Goodvs. Scrap x %

* Runtime or Uptime

* Simple Total Duration of the
“Line Running” Condition
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lues Samples & Line & Thickness & )

e Total Time

* Often defined by crewing
e Same time buckets as Runtime
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OEE - Calculating Availability

SDhata & Tools [ Journal 7 |4 Trend

. H |@ = LN M e e O M. s
Condition b - Pl - a e o - P o
Calendar Chain Capzulz Compare OnzLane Crme Y-Axiz R=zet Lzbsalz Gridlinas lor Summary Dimming Certainty

<
= Actual Run Time per Hour

~  Select a signal or conditicn 10

10 Line Running . h . r |
| | : L

Maximum capsule duration @

40 hour(s) Schd Time Signal by Hour

Select the summary statistic you want to plot

Total Duration

Total time of capsules

Convert time unitsto:  minute(s)
Awvailability

Select a bounding condition

10 Hourly Capsules

Select where to place the timestamp of the summary @

statistic

Duration 1/2/ 10:20 AM MST

[&2 Details e”
e

% Name % Color % Values Samples 5 Line 5 Thickness S ©

M min Actual Run Time per Hour . m] — —
M: min Schd Time Signal by Hour [ | | - -
M, Availability B o - -

e e eee




OEE - Calculating Performance

* How do you measure Rate in
your process?
e Continuous - ft/min, lbs/h ?
e Semi-batch - parts/h ?

* Batch - cycle time min ? } -

—

|

* Run Rate
* Simple integration of “Rate”

* Maximum Rate
e Often defined by product

* Performance = Rate/Max
* |f cycle time, use Best/Rate

M 4



OEE - Calculating Performance

SData & Tools [E Journal 7 |4 Trend
= L Ml O aoy M. i

- . - o - - .
Qverview » Quantify » Signal from Condition p - P - -
ﬁ = Q > = . Capsule Compare OneLane CneY-Auxis S sbel ri lor Summary Dimming Certainty

% AvgHourly Line Speed

v Select a signal or condition

M, Avg Line Speed while Running

Select the summary statistic you want to plot

Average

Time-weighted mean

Select a bounding condition

20 Hou rly Capsules

Performance

Select where to place the timestamp of the summary - —
statistic

Duration

‘ 1/4/2025 3:58 PM MST ¥ : 1/8/20253:58 PM MST

Calculation Hierarchy

A
A ine Speed while Runni ¥
Avg Line Speed while Running —_—
M, [& Actual Line Speed Al Axis  Order -Slyle
17 & Line Running :
0 | Making Die Products
:: |&s Making Pan Products
20 l& Hourly Capsules
M, Performance
M, &2 Actual Line Speed

S Name S Color $ Values Samples S Line S Thickness S -]
Avg Hourly Line Speed ] O —_ —_ 1
Max Line Speed by Recipe [ m] —

e sew ses

Performance [ | m] —




OEE - Calculating Quality

* Usually the most difficult of the
three to define

* Inline vs Offline testing

* Diversion of material

* Relative to specified conditions |
* Define Good Material

* Simple integration of “Good”

e Define Total Material
e Good +Bad?

* |Is unitconversion helpful ?
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OEE - Calculating Quality

SDhata & Tools [ Journal 7|4 Trend
@ B LA O B Ov ouy

Qverview » Quantify » Signal from Condition - ; - . s - .
ﬁ = Q . = . Calendar Chain Capsule Compare Y-fAxis Rese Labels Gridlines Color Summary Dimmin

Line Running

«  Hourly Minutes Wasting RMs TRIR IR IR I

v Select a signal or condition
10 Wasting Raw Material
Maximum capsule duration @

40 hour(s)

Select the summary statistic you want to plot

Total Duration

Total time of capsules

Convert time units to:  minute(s)

Select a bounding condition

11 Hourly Capsules

Select where to place the timestamp of the summary @
statistic

Duration 1/6f 7 : 1/13/2025 11:24 AM MST

1+ 12/22/2024 21.6 days
[& Details ¢” M Capsules

Name $ Color £ Values Samples £ Line Th

=] Start < Duration &
O M Jane,202511:38PM  00:10:25.000
O M Jan6,202511:54PM  00:03:25.000
m]
m]
[m]

Pacer Roll Running Resampled m —_ —_
Hourly Minutes Running
Hourly Minutes Wasting RMs M Jane,202511:59PM  00:13:25.000

Quality Yield M JanT,202512:12 AM 00:18:55.000

] JanT7,202512:24 PM




OEE - Downtime by Cause

* Some causes easier to define
than others
 Sensorsvs Humans
* Matching timestamps
* Ambiguity often encountered

e Strategy
* Make a list of causes
* Assign a number to each

* Use splice() for each cause in
order from least to most
Important

H ML W T
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OEE - Downtime by Cause

GoData & Tools [ Journal ¢ 1A Trend
W O oy

{a} Overview » Formula o - -
Compare L zhal: Gridlines Color Summary

fx Unique State Value B+ ShowHelp {:

' Variabl Downtime

Variables e . 0 —
+ Add variable |& Details Thermal Oxidizer Down
Winder Cut Failure Downtime
Name ltem v '

SHSiepas Making Pan Products

—
$makedi Downtime Containing Threadup
makedie Making Die Products D: "‘TECC-“'—E g Cleanup
Schngovr Oven Exhaust

! Changeover Downtime Unique State Value

Sexhaust Oven Exhaust Downtime

Shu Thermal Oxidizer Down

~  Formula
E®
@.splice(1, $exhaust)

.splice(2, %cleanup)
.splice(3, S$threadup)

.splice(4, %chngovr)
.splice(5, %webbrk)
.splice(s, $cutfail)
-splice(7, $thoxdun) 3/5/20252:59 PM MST
.splice(8, $makepan)

.splice(2, %makedie)

.toStep()

; tUncertainty(3

" W Capsules

@ Customize

S Name & - ° O Start Duration $

Winder Cut Failure Downtime Starts off-screen

Web Break Downtime O B Feb2s,2025 325 PM 00:35:00.000

Changeover Downtime t Feb26,20253:25 PM 00:35:00.000

Downtime Containing Threadup Feb 26, 2025 4:00 PM 00:16:15.000




OEE - OData Export

Mame [tem
Nz Suswv
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M, Unique State Value

* Push data to PowerBl using
Export to OData

* Create Conditions with
PI’O pe I’tIeS = FstateDefinitions = group(

capsule(-8.1,8.1).setProperty("value’, 'DownOther’},

* Separate Conditions for OEE = sh O

5a

caps }.setProperty( 'value', 'Exhaust'),
ComponentS, machine State’ = caps . .s.etF'rc:per"ty-:; ‘value', 'Cleanup') ,
Detaons Sh capsule(. .1) .setProperty('value', 'Threadup')},
Wa Ste, and pI’OdUCt type are : capsule( .1} . setProperty( *value', 'Changelver'),
e capsule( .1} .setProperty( 'value', 'WebBreak'),

helpful for future clarity

capsule( 1) .setProperty( "value', 'CutFailure’},
capsule( .1} . setProperty( "value', 'ThOxDown'],

° Fa m i li a rity With Powe rB I Setu p capsule-ﬁE 72t .setProperty( ‘value', "RunPanProd'}),

capsule(2.%,9.1).setProperty( "value', 'RunDieProd’}

iS ne CeSS a ry at th iS po i nt $Iu =v.toStates(fstateDefinitions)

* ReceIVIng the data ::ZE:EJZ;:‘Z;;L}':"-.-'alue'_. 'Status')
* Designing the look of the report

P
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Consumers of the Power Bl Report

* Process Engineers
* What breaks most often

L PrOdUCt Own erS ::z OEE OVERALL EQUIPMENT EFFECTIVENESS I
* How can my product be made better or R ~E e B

. 2 1.68M 1.97M ¥ 3714 @ 7.79K Y 270K
less expensive o ol | e
* Management Pl - - =
1: o 85.4%
* Product demand vs capability I el
* New machine vs improve existing e | (XY

e All of these visualizations enabled - ISR 7.2
with the same base analytics
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Results

* Applied the Seeq OEE method to over a dozen machines so far
* Supplementing business level OEE with machine level
* Improved accuracy
« Savings and improved output over $5,000,000 so far

* 3Mis a large organization
* $25 billion annual revenue
* |n excess of 1,000 machines
* Just now scratching the opportunity surface

17
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In Conclusion

« Common Metrics, such as Overall
Equipment Effectiveness can be quickly
computed using Seeq

 Can be based entirely on machine data rather
than human entry

* Accuracy with respect to time is improved over
human entry

 This information can be made available to
Stakeholders who don’t use Seeq

* Exportto OData

* Power Bl allows users to aggregate and filter the
information for their needs

* Seeq to Power Bl allows you to be the
musician while allowing non-users to
select the songs

18 ( HE(




SeeqQ

4 | U
- SRR A wh }.{
i U U

P (i !

D e

e el 5 s




	Slide 1
	Slide 2: Calculating OEE in Seeq and Exporting the Visualization
	Slide 3: Background
	Slide 4: Solving a 2-Level Problem
	Slide 5: Data Visualization and Manipulation
	Slide 6: Overall Equipment Effectiveness – OEE 
	Slide 7: OEE – Calculating Availability
	Slide 8: OEE – Calculating Availability
	Slide 9: OEE – Calculating Performance
	Slide 10: OEE – Calculating Performance
	Slide 11: OEE – Calculating Quality
	Slide 12: OEE – Calculating Quality
	Slide 13: OEE – Downtime by Cause
	Slide 14: OEE – Downtime by Cause
	Slide 15: OEE – OData Export
	Slide 16: Consumers of the Power BI Report
	Slide 17: Results
	Slide 18: In Conclusion
	Slide 19

