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Wonderware & AVE VA Training Webinar Series

Enabling the connected worker to

visualise the future Co n n e Cte d WO r ke r

At Wonderware, we believe in the unlimited potential of technology to
empower people and transform businesses. In this series of webinars,
Wonderware shares its experience in driving industrial digital
transformation.

How we connect the worker Engineer
- , - Q
Lower total cost, time and risk
| sesieson | copin [ - | in capital projects Operate

Plan and operate to maximize
How the connected worker operates at the 3 ana an.Q q
edge profitability within operating
: - 3 % constraints and regulatory norms

e RIS IREIEEN

How the connected worker manages your
plant assets

ol mowe ]

How the connected worker manages data

o= mow ]

Perform
How the connected worker improves on

plant performance Increase longevity and performance
: : i of assets while ensuring safe, reliable
environment for the workforce

T

https://aveva.wonderware-benelux.com/webinars/




Wondecware & AVE VA Traiming Webinar Series

Enabling the connected worker to

visualise the future

At Wonderware, we believe in the unlimited potential of technology to
empower people and transform businesses. In this series of webinars,
Wonderware shares its experience in driving industrial digital
transformation.
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plant assets
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How the connected worker improves on
plant performance

T

Connected Worker

Perform

Increase longevity and performance
of assets while ensuring safe, reliable
environment for the workforce
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Wonderware B AVE VA Traming Webinar Series

Enabling the connected worker to

visualise the future

At Wonderware, we believe in the unlimited potential of technology to
empower people and transform businesses. In this series of webinars,
Wonderware shares its experience in driving industrial digital
transformation.

How we connect the worker

| s | o 0

How the connected worker operates at the
edge

L = ] mow ]

How the connected worker manages your
plant assets
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How the connected worker manages data

P— ]

How the connected worker improves on
plant performance

T

AVEVA Asset Performance Management

Improve Profitability by Balancing Risk, Cost and Performance

PERFORM

Perform

Increase longevity and performance
of assets while ensuring safe, reliable
environment for the workforce

) https://aveva.wonderware-benelux.com/webinars/




Machine Learning

A Journey through Predictive Maintenance and beyond

* Expectations vary from “All solving solution” to “buzzword”

* No Artificial Intelligence (Al) solution can solve all your
problems

* Many different applications that require unique types of Al
and expertise

@ https://aveva.wonderware-benelux.com/webinars/




Predictive Maintenance

Process visualization & automation

Connected factory
Integrated planning
Data-enabled resource optimization

Digital Twin of the factory

Digital Twin of the production asset

Digital Twin of the product

Autonomous intra-plant logistics
Flexible production methods
Transfer of production parameters
Modular production assets

Fully autonomous digital factory

@ https://aveva.Wonderware—benélux.com/webinars/

Big Data driven process & quality optimization

+
-
()

Trends in Manufacturing Al

A Journey through Predictive Maintenance and beyond

In use today

28%
30%
28%
29%
32%
52%
19%
18%
23%
17%
18%
16%
29%
5%

Source: mobidev.biz

Change over the next 5 years

+38%
+35%
+34%
+31%
+29%
+25%
+25%
A
+20%
+18%
+16%
%
+7%

In use in 5 years

66%
65%
62%
60%
61%
77%
44%
39%
43%
35%
34%
32%
36%
11%
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Machine Learning Categories

A Journey through Predictive Maintenance and beyond

Data Driven Task Driven
(Identify Clusters) (Predict next value)
@ e e |
// M

SUPERVISED

| UNSUPERVISED
\ LEARNING

LEARNING

\

MACHINE
LEARNING

| REINFORCEMENT
| LEARNING

Learn from
Mistakes

@
II 2 Benelux Scandinavia
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Machine Learning Categories

A Journey through Predictive Maintenance and beyond

( UNSUPERVISED
LEARNING

\
MACHINE
LEARNING

REINFORCEMENT
LEARNING

@ https://aveva.Wonderwarebenélux.com/webinars/

SUPERVISED
LEARNING

Known Data
Hew
? Response
\ Its an

apphe!
L] / Maodel
RS pons .

o

&
Py

These are

apphes ‘ ?

Mew Data

Easiest to understand & implement
Trained to generate a target output

using labeled data

Applied to predict output for new data

2 |
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Machine Learning Categories

A Journey through Predictive Maintenance and beyond

SUPERVISED
LEARNING

UNSUPERVISED
LEARNING

MACHINE
LEARNING

| REINFORCEMENT
LEARNING

@ https://aveva.Wonderwarebenélux.com/webinars/
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Input Data

(B0

Training on unlabeled data
No output categories or labels

Mainly used for pattern detection

and summarization

2 |
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Machine Learning Categories

A Journey through Predictive Maintenance and beyond

Agent

State Reward Action

/'/777
/ Environment
| UNSUPERVISED SUPERVISED
LEARNING LEARNING

\

e Less common in Manufacturing
* Learning from mistakes
 Cycle of evaluating current state and

reward

MACHINE
LEARNING

REINFORCEMENT
LEARNING

to decide next move

@ https://aveva.Wonderwarebenélux.com/webinars/



Machine Learning Applicatio'ns

A Journey through Predictive Maintenance and beyond

Image
S:;‘c’;:’:'e Classification
P4 ry Fe.a.turt? @ Customer
e Elicitation  Fraud ® Retention

Meaningful Detection ®

compression

DIMENSIONALLY . .
. REDUCTION ® Diagnostics
Big data

Visualisation
® Forecasting

Recommended . UNSUPERVISED SUPERVISED

Systems LEARNING LEARNING ® Predictions
CLUSTERING

Targetted ® Process

Marketing Optimization
° #

Customer New Insights
Segmentation

REINFORCEMENT |
LEARNING ,I

// ® Robot Navigation
4

Real-Time Decisions @

Game Al ® @ Skill Aquisition
@®
Learning Tasks

Benelux Scandinavia
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High-frequency

Low-frequency

@ https:/[aveVa.Wonderware—benél-ux’.conﬁ/webihars/

Industrial Al Quadrant '

A Journey through Predictive Maintenance and beyond

Process-driven Asset-driven

2

Process affects asset 2 1
Faulty asset 2 4

Process-driven
supervised ML
(ex. Predictive Quality)

4

Asset-driven
Unsupervised ML
(ex. Predictive Maintenance)

Process-driven
unsupervised ML

2 |
Benelux Scandinavia



Industrial Al Quadrant

A Journey through Predictive Maintenance and beyond

Process-driven Asset-driven
1. What are the main problems
causing production losses?

2

2. Are these problems related to asset
performance, or the production
process?

Low-frequency High-frequency
.I

- 3. Do these problems occur
frequently?

@ https://aveva.wonderwa re—benél-ux.corh/webiha s P




Finding the right technology

A Journey through Predictive Maintenance and beyond

Process-driven Asset-driven

 Low-frequency, asset-driven losses
e Repairing/replacing assets
* Downtime

e Unsupervised ML
e Detect Anomalies
e Prevent breakdowns

Low-frequency High-frequency

@ https://aveva.wonderwa re—benél-ux.corh/webiha s P



Guided Analytics

Anomaly Detection
Practical Example

B o 1




Ready to get started with your own data ? SIGN UP X

= AVEVA™ Insight a 0 6

* Mountain Water Clearwell

Clearwell ASSET ACTIONS ~
Water Treatment

Asset Info Status Board News
10/26/2020 12:00:00 AM - 10/26/2020 1:24:56 PM R o - g - TR
e S AI" nomaly with score occurred on asset Clearwel ours ago
Clearwell_Anomaly_1.AnomalyScore 0\ f |

,_()7 No asset types linked
Clearwell_Anomaly_2.AnomalyScore 0

Clearwell_Anomaly_5.AnomalyScore 0
= Clearwell - Mountain Water
Treatment Plant Clearwell_Anomaly_6.AnomalyScore 0
° 36.997976,-118.279734
Mountain BOD 4.091 ppm
Time zone not assigned
Mountain COD 8.56 ppm
0 10 20 30 40 50 &0 70 80 90 100
C H 7.5864 pH
2l i Is this useful? ||b o v
Cw turbidity 0.14 NTU 5 ¥aih0te- 5 ==
Active Alarms Journal Entries Equipment Efficiency Associated Content L
Last 7 Days
No efficiency data I_D

When you save content for this asset, you see the content listed here.

Location Guided Analytics Models



Ready to get started with your own data ? SIGN UP X

= AVEVA™Insight a0 6



Finding the right technology

A Journey through Predictive Maintenance and beyond

Process-driven Asset-driven

 High-frequency, process-driven
losses
e Quality, yield, energy, waste
* |nefficiencies in process

* Supervised ML
 Continuous analysis
* Interrelations between tag

Low-frequency High-frequency

@ https://aveva.wonderwa re—benél-ux.corh/webiha s P



Advanced Analytics

Advanced Warning & Automated Diagnosis
Practical Example




Advanced Analytics

AVEVA Performance Management

Predictive Uptime

* Uptime %

* Remaining Time to Downtime
* Probability of Downtime

Predictive Quality
* Run CpK
* First Pass Quality %

-——

Predictive Throughput
* Production Rate

* Run Length

* Cycle Time

* Material Cost/Unit Production

Predictive Asset Reliability

* Mean Time Between Failure
* Remaining Time To Failure

* Probability of Failure

Advanced
Analytics

Predictive Asset Life
* Remaining useful life
* Total life

Predictive Energy Efficiency
* Energy Cost
* Unit Production

@ https://aveva.Wonderware—benélux.com/webinars/
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Advanced Analytics

AVEVA Performance Management

Predictive Uptime

* Uptime %

* Remaining Time to Downtime
* Probability of Downtime

Predictive Quality

-——

* Run CpK
* First Pass Quality %

Predictive Throughput
* Production Rate

* Run Length

* Cycle Time

* Material Cost/Unit Production

Predictive Asset Reliability

* Mean Time Between Failure
* Remaining Time To Failure

* Probability of Failure

Advanced
Analytics

Predictive Asset Life
* Remaining useful life
* Total life

Predictive Energy Efficiency
* Energy Cost
* Unit Production

@ https://aveva.Wonderware—benélux.com/webinars/
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= AVEVA™ lnsight Q_ Search for assets, saved content, tags, or keywords.

Content ~ a () HH e

Quality Dashboard = ;s Cc

UF8 Trends Predicted Quality

6/19/2021 12:02:37 am - 6/21/2021 3:28:09 pm 6/19/2021 12:00:00 am - 6/21/2021 3:47:47 pm

I kPa l;- l NTU 'deg c :‘ kPa . degC I L/min I NTU

) e 5 116 298 A
3 2 6 "o 45—
N ‘ DAL prathsal Vg ) WM PV T ¥ WITVE STy f VYNY y

v\ | b ." mn 1.‘ ‘ m“ AR Wiin “"
‘ ! \!1 "{ '\“P l ww; MMMWMMW*‘»WWMHMMrMWWw‘ )
"
“ l[,‘| \'1

M
it
&

| |
6/19/2021 12:00:00 am 6/21/2021 3:47:47 pm

I UF8PredictQuality Predicted Quality

s I Predicted Quality vs Actual
Slow I- l 6/18/2021 9:30:00 pm - 6/21/2021 3:46:59 pm

RO T

6/19/2021 12:02:37 am 6/21/2021 3:28:09 pm
| InletPressure (kPa) I PumpMotorCurrent (A) | PermeateTurbidity (NTU)

= | |
| outlettemp (deg ©) | OutletPressure (kPa) | mnletTemp (deg C) 6/18/2021.9:30:00 pm 6/21/2021 3:46:59 pm
| FlowRate (L/min) | FeedTurbidity (NTU) | state
I FeedType I UF8.PermeateTurbidity (NTU) I UF8PredictQuality Predicted Quality

Keywords:  AllTrends E



= AVEVA™Insight

Q_ Search for assets, saved content, tags, or keywords.

Content =

a O

e

Search Results
14 matches

14 s

Mixed data

2 Tacs

All Tags

A:

2 TAGS
degC:

2 TAGS
kPa :

2 TAGS
NTU :

\"“’V‘-a/v"v\r[ g

!

il

I
i
‘J‘

N

Slow
Running
Idle

FeedA
FeedB

UF8 Trends

< >

il
!
i

|
04:00

J| InletPressure (kPa) :
[| outletPressure (kPa) :

I state

Keywords

UF8

AllTrends

6/19/2021 2:22:09 am - 6/19/2021 5:35:50 pm

I
05:00

l
06:00

c @B E @« A

I ntu

I nru
6/19/2021 2:09:28 PM

|14356kPa  |418.4A
| 4192NTU
| 66.62 kPa

| Running | Feeds

[ | | 1 1 [ [
07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00

| PumpMotorCurrent (4) :
| inletTemp (degC) :
| reedType

| PermeateTurbidity (NTU) :
J| FlowRrate (L/min) :

J| outletTemp (deg ©) :
| FeedTurbidity (NTU) :

O O O O O O

30D 70 3D

YESTERDAY TODAY 1H CUSTOM

110821 degC
1105737 degC
l67.58 L/min [ 121.22 NTU

17:00

L
ar




= AVEVA™ Insight Q_ Search for assets, saved content, tags, or keywords. [] Content a () HH e
Searc Hesylts Predicted Quality 2
3 matches
< > 5/23/2021 12:00:00 am - 6/21/2021 4:14:32 pm c I BE @« A ar
3 TAGS
All Tags
6/15/2021 6:27:43 PM
Mixed data | 4.484
T
T vacs
3.5-
Numeric data h
3-
T vaes
5 i
NTU : 2:5-
Numeric data 2=
A
1 vaes .
5
L/min :
e
Numeric data

I ] | ] I | ] I | I I I | I
May 23 Tue 25 Thu 27 Sat 29 Mon 31 June Thu03 Sat05 Mon 07 Wed 09 Frill Jun13 Tue 15 Thu17 Sat 19 Mon 21

I SAnalytics.UF8PredictQuality Predicted Quality

Keywords Predicted_Quality

@ O O O O O C)]

LAST 30 DAYS 70 3D YESTERDAY TODAY 1H CUSTOM




= AVEVA™Insight

Q, Search for assets, saved content, tags, or keywords.

Content =

Search Results
3 matches

3 wes

All Tags
Mixed data
T vacs
T acs
NTU :
1 TAGS
L/min :

Predicted Quality vs Actual &

< > 6/18/2021 9:30:00 pm - 6/21/2021 3:46:59 pm

6/19/2021 12:23:15 AM

Sat19 06:00

| urs.PermeateTurbidity (NTU) :

Keyworads Quality_Actual

I
Jun 20

70

3D

l SAnalytics.UF8PredictQuality Predicted Quality

O O O @

YESTERDAY TODAY 1H CUSTOM

06:00



= AVEVA™Insight

Q, Search for assets, saved content, tags, or keywords.

Content =

Search Results
3 matches

3 wes

All Tags
Mixed data
1 TAGS
1 TAGS
NTU :
1 TAGS
L/min :

Predicted Quality vs Actual &

6/18/2021 9:30:00 pm - 6/21/

< > 3:46:59 pm

45- 'A UF8PredictQuality for UF8

Target variable

Laval.UF8.PermeateTurbidity has value
1.77465 with an ideal value of 4.04288 and an
operating range from 1.61075 to 6.47502.

. View %del Details

i o

Is this useful?

| urs.PermeateTurbidity (NTU) :

Quality_Actual

|
18:00

O

30D

|
Jun 20 06:00 12:00

18:( Mon 2
l SAnalytics.UF8PredictQuality Predicted Quality
o o o o o @
7D 3D YESTERDAY  TODAY 1H CUSTOM

https://online.wonderware.com/assets/?path="Portfolio%2520Analytics%2520Demo%2FCanada’%2FLaval %2FUF8&openpanel=advancedmodeldetails&advancedmodelid = 138tuserclick=41f98d2d-4e29-4{8b-b73c-e5c4643e 1b46

06:00



Ideal Conditions / Optimize Property Features for Predict Quality / LAVAL / UF8

Topic

Laval.UF8.FeedTurbidity

Laval.UF8.FlowRate

Laval.UF8.0utletTemp

Laval.UF8.InletTemp

Laval.UF8.PermeateTurbidity

Laval.UF8.InletPressure

Laval.UF8.0utletPressure

Laval.UF8.PumpMotorCurrent

Transform

Average

Average

Average

Average

Last

Average

Average

Average

:
:
f

P EREREERETFR

(3 3

EEEEEEEE

Units

NTU

L/min

deg C

deg C

NTU

kPa

kPa

4219

105.0

109.2

106.3

4.4

106.8

105.3

3212

Ideal Low

405.9

873

108.7

105.8

4.2

105.8

104.8

318.2

Ideal High

4316

106.2

109.6

106.7

43

108.5

106.2

3251

Observed Average
3231

943

106.9

1041

39

106.5 s
1021

3045

Observed Low

95.2

257

976

948

0.6

95.2

496

Observed High

436.4

106.2

1n.2

107.6

5.2

153.4

107.6

4464

Number Observed

1405

1405

1405

1405

1405

1405

1405

1405

Difference

23.4%

10.2%

2.0%

21%

10.7%

0.3%

31%

Outside Ideal

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

Separation Score

298843

811.7

86.4

601

451

0.0

0.0

0.0

Ideal Modes

Non Ideal Modes

20



Ideal Conditions / Optimize Property Features for Predict Quality / LAVAL / UF8

Ideal Conditions / Optimize Property Features for Predict Quality / LAVAL / Lﬁs > Laval.UF8.FeedTurbidity

075
05

025

o VAN

Laval UF 8 F eedTurbidity Density

50 75 100 125 150 175

— Normal Distribution — Event Distribution

200

225

250 275
Laval. UF8.FeedTurbidity Value

325

350

375

400

425

450

475

500

0.75

05

0.25






{} Top Model Drivers [ Train Multilayer Meural Network for Predict Quality / LAVAL / UF8

Laval UF& OutletPressure

Laval. UF&.InletPressure

Laval UF& PumpMotorCurrent

Laval UFS. FeedTurbidity

Laval. UF8.OutletTemp

Laval UF&.InletTemp

Laval.UF&.FlowRate

Laval UF&. Permeate Turbidity =

@ Value @ Variation

@ Trend

01

01

02

02

03

03

0.4

0.4

05

05

0.6

0.6

07

07

0.8

0.8

09

09

1.1
Feature Importance

12

19

21

21






AVEVA Asset Performance Management

Improve Profitability by Balancing Risk, Cost and Performance

[ 1

Connecting the workforce
Safety, reliability, efficiency

Prescriptive actions for closed loop remediation

Accelerate time to value \
Self Service @ €i§r .
Enablement K (/ &\:\‘: Fit for purpose,
industrialized,

actionable
|

Unsupervised, RU'?? b?SEd equipment Rules based approach Self-service creation of Uses cases requiring
automatically draws utilization and OEE to to alert on condition, anomaly detection models SME & services
inferences from the data understand effectiveness automated workflow

Visualization, collaboration, business intelligence

Collect, Contextualize in to One Model

Data democratization

Benelux Scandinavia

@ https://aveva..Wonderwarebenél—ux.com/webinars/



AVEVA Asset Performance Management

Improve Profitability by Balancing Risk, Cost and Performance

Prescriptive
Predictive
Condition-Based
Preventive

Reactive

@
. 8 " 2 Benelux Scandinavia
https://aveva.wonderware-benelux.com/webinars/



AVEVA Asset Performance Management

Improve Profitability by Balancing Risk, Cost and Performance

Prescriptive

Predictive
Business
Condition-Based Analytics
Preventive
Reactive

@
. 8 " sl 2 Benelux Scandinavia
https://aveva.wonderware-benelux.com/webinars/



AVEVA Asset Performance Management

Improve Profitability by Balancing Risk, Cost and Performance

Advanced
Analytics

Prescriptive

Guided
Predictive Analytics
Business
Condition-Based Analytics Condition Based
Rules
Preventive
Automated
Reactive Analytics

@ https://aveva..Wonderwarebenél—ux.com/webinars/

Trained, cleansed data
multi variable analysis
rigorous models

Guides the user in creating
anomaly alerts with higher
fidelity to Newsfeed

Rules based approach
for known conditions
and workflows

Unsupervised
automatically draws
inferences from data

Targeted for most critical assets,
implementation in weeks with
expert engineering engagement

Targeted for infrastructure
assets with repeatable failure
patterns, user configurable

Captures operator experience
for timely intervention, set it
and forget it

Analyses streamed data from
multiple sources to detect
anomalies, out of the box

Benelux Scandinavia



Customer Achievements

Fast value with 10x ROI

12% 100%

Improvement in Reduction in First pass Reduction in hardware,
line Uptime energy costs quality development, and
consulting costs

2 |
Benelux Scandinavia

@ https://aveva.Wonderwarebenélux.com/webinars/



ACTIVE ALARM AT SITE 313 -
——_——




