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ANALYTICS

The discovery, interpretation and
communication of meaningful patterns
In data. Analytics relies on the
application of statistics, computer
programming and operations research
to quantify performance.



LOOKING AT TODAY

FactoryTalk LogixAl
FactoryTalk Analytics for Devices

Utilizing 11oT 4.0 & Smart Devices

Today’s demonstration includes;
ControlLogix Controllers
CompactLogix Controllers
PowerFlex Drives
Stratix Switches

Etap



Analytics by type

Basic Analytics Advanced Analytics

Human Decision Making

DESCRIPTIVE DIAGNOSTICS PREDICTIVE PRESCRIPTIVE

Historical Data Historical Future Future Action

WHAT HAPPENED? WHY DID IT HAPPEN? WHAT IS ABOUT TO HAPPEN? WHAT CAN I DO TO AVOID IT?
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Scalable Analytics

Rockwell Automation® approach for manufacturing operations

SYSTEM ENTERPRISE

DEVICE

DESCRIPTIVE DIAGNOSTIC PREDICTIVE PRESCRIPTIVE
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FactoryTalk® Analytics for Devices™

Descriptive | Diagnostic | Predictive | Prescriptive

FactoryTalk’ Analytics

ﬁ REsEES

Smart Analytics - Easy access to
devices L appliance | meaningful information




FactoryTalk® Analytics

@ MaintenanceSuite
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Your Analytic Appliance
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10.88.16.104 | PowerFlex 755 Drive 1/0 Mode

Maintenance Required _Last assessed: a few seconds ago _First seen: 17 hours ago

& The machine bearingIfe has reached the programmed imi. This indicates either that the machine bearing should be replaced, or that the programmed imit has not been set correctly

& The motor bearing|lfe has reached the programmed limit. This indicates either that the motor bearing should be replaced, or that the programmed limit has not been set correctly:
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Line 1 Conveyor Overload
10.90.210.151 | E300 Electronic Overload Relay
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The motor is 2pproaching thermal capacity.
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1756-EN2T/B
10.88.18.93/1:4 | ControlLogix EtherNet/IP Adapter

Tor7o1s, 65931 P
W cHECK FUNCTION

Auto duplex and speed negotiation is currently in
progress.
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Line 1 Conveyor Overload
10.90.210.151 | E300 Electronic Overload Relay

10772015, 6:56:27 PM
W CHECK FUNCTION

The overload relay isin a warning state.
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02018, 65931
& MAINTENANCE REQUIRED

One or more Ethernet port in the device is inactive and
does not appear to be connected to an active network.

If the device has more than one Ethernet port please
checkall ports.
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FactoryTalk® Analytics

for Devices

FactoryTalk Analytics for Devices DEMO




Embedded Predictive Analytics Og]xA

FactoryTalk® Analytics™ LogixAI™

FactoryTalk’ Analytics

The user defines the desired
output to be predicted

R .

The module finds model parameters
The functional dependency
Causally relevant inputs

WD miahs | e
R R . - A A .

The user also defines the

possible inputs that could
impact the output being
monitored

P ——
-

User friendly — Production/Engineering focused




FactoryTalk® Analytics™ LogixAl™

Descriptive | Diagnostic | Predictive | Prescriptive

9

Identify data

NO DATA SCIENTIST REQUIRED




How Does FactoryTalk® Analytics™ LogixAl™ Work ?

Descriptive | Diagnostic | Predictive | Prescriptive

Select controller output(s) you care about

Enter pump name
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How Does FactoryTalk® Analytics™ LogixAl™ Work ?

Descriptive | Diagnostic | Predictive | Prescriptive

0

Cutna Prasctin Assign Tog R it
Pump [ Sherlock myPum CavitationS jon for tha line 1 pump—varsion 5.
2. Assign Tags
Controller Tags Assign Tags 1o Variables
Output Variable
Lorem ipaum dolor ait ame, sed d bh evismod tincidunt ut ‘erat volutpat. Ut wisi enim ad
minim veniam, ation ullamcorper suscipit I | Duis autem dolor in hend ulputate.
e poar U
rag from the controller tag list, brovise, or type tag name gRowse  EnterLow To Enter Hig
¥ calctmr i
cavdetect2 Input Variable(s)
L dolor sit amet, di Iit, sed diam nanummy nibh I I lutpat. Ut wisi enim ad
Cmd_CavitationOperation d exesci suscipit lobortis nisi ut aliquip ex Duis autem vel dolor in hendrerit in vulputate.
Cmd_NarmalOperation ren Lo
Drag from the controller tag list, browse, or type tag name aowse  Enter Low 7o Enter High
[Some_Other_Tag) . u
] Drag from the controlles tag list, browse, or type tag name e nter Low 7o Enter High
ADD INPUT VARIABLE
[Some_Other_Tag)
[Some. Other_Tag] State Variable(s)
L dolor sit amet, di i, sed diam nanummy nibh tincidunt ut laoreet del liq lutpat. Ut wisi enim ad
[Some,_Other_Tag] d exerci per suscipit lobartia nisi ut aliquip e Duis autem vel dolor in hendrerit in vulputate.
{Sorme_Other.Tog] Iusser o vanatia ey
eag fro artag list, browse, or type tag name pROWSE  Enter Low 7o Enter High

[Seme_Other_Tag]

ADD STA

[Some_Other_Tag]

[Seme_Other_Tag]

Cancel

Select potential inputs or variables from controller tags

WOOWEE-




How Does FactoryTalk® Analytics™ LogixAl™ Work ?

Descriptive | Diagnostic | Predictive | Prescriptive

::::::::

Pradiction Descrigtion
Sherlock.myPump. CavitationS Predicting cavitation for the line 1 pump—version 5.

3. Review

Prediction Summary

Type l== Process Variable F
Output Pawear

Input Flow

Input Pressure

FactoryTalk® Analytics™
Nex Steps LogixAl™ determines

A JSON file will be downloaded to your computes. Lorem lacreet dolore magna aliquam erat
volutpat. Lt wisi enim ad. quis noatrud exerci tation ullamconper suscipit lobartis nial ut

Inputs that relate to
e (e your output

FINISH

Cancel
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How Does FactoryTalk® Analytics™ LogixAl™ Work ?

Descriptive | Diagnostic | Predictive | Prescriptive

o FactoryTalk® Analytics™ LogixAl™
monitors the process and sets

a bit in the controller when it
predicts a problem

A




FactoryTalk® Analytics™ LogixAl™ Models of Operation

Anomaly Detection

Learn what's normal, find deviations from normal.

Anomalous behavior that is not understood and cannot
be alarmed upon through typical automation system
capabilities can cause scrap, defects, poor quality or
undesirable operations.

A predictive model can be utilized to support
understanding if an output variable could exceed
acceptable operational boundaries.

Pinpointing slow changing deviations that cannot be
detected by other means enables proactive thinking to
address conditions before production is impacted.

Virtual Sensor

Estimate values from incomplete data.

A predictive model can act as a virtual sensor (aka soft
sensor) by estimating output values.

Having a predicted, estimated output value reduces the need
for manual effort required to capture and record readings.

A virtual sensor can:

* reduce the need to instrument the operation with
expensive or difficult to implement instruments or
sensors.

« check the reliability of a physical sensing device where
environmental conditions may cause degradation of the
physical sensor reading ability (i.e. caused by heat,
humidity, debris).

« enable tight control or proactive deployment of resources
when the estimated output variable is expected to reach
an out-of-specification condition.




Basic approach to modeling Qg|XA

Automated modeling example

FactoryTalk® Analytics

r= aee cothb

» Data modeling is different than object modeling

» LogixAl models operational behavior by creating
a mathematical equation

= QOther algorithms may build models based upon
clusters, regression, etc.

= Applications that follow the laws of physics can be modeled by
LogixAl
Example: winder applications

A spiral is a plane curve that, in general, winds around a point
while moving ever farther from the point.
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https://www.britannica.com/science/curve

FactoryTalk® Analytics

for Devices

FactoryTalk LogixAl DEMO
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FactoryTaIk®AnaI¥tics

or Devices

LOgIXA

FactoryTalk’ Analytics

Hayden Thorogood
Technology Specialist — Software

hthorogood@nhp.com.au
0408376754

Thank you
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