Ifm

Predni svetove automatizacni
a digitalizacni technologie




ifm group of companies » Prehled

Skupina spole€nosti ifm je svéetovym
lidrem v oboru inovativnich senzoru,

ridicich jednotek a reseni pro automatizaci.

Spojujeme flexibilitu a individualitu
rodinného podniku s kvalitou a
profesionalitou korporatni skupiny.

@

9,055 1,45 1,210

zaméstnanci miliard eur patenty
v prodeji*

1969 97 « 160,000

zalozeno Dostupnost zakaznikl po
v Essenu produktu v celém svété
zakaznikem
pozadovaném
terminu

*Celkovy obrat podle HGB (némecky obchodni zakonik)




ifm group of companies » Produktové portfolio

Ifm. Produktoveé portfolio

Vice nez 15 750 automatizaci provérenych
produktd pro vSechny oblasti pouziti

Condition monitoring TS0, OGRS IR

o
o

g Safety technology

Identification B s :fz :

Industrial i) ' ; &l | Systems for 25 ~ Display / Operate /
e : . |O-Link : . ;
communication 205 , | mobile machines _ lluminate

. Software /

Power supply lloT solutions

. Accessories




ifm group of companies » Primyslova odvétvi

ifm. Prumyslova odvétvi

Chytré produkty pro vS§echny aplikace a primyslova odvétvi

; s Water /

Automotive industry -y Machine tools ¥ \Wastewater

Robotics / o2 e Od ; AR - Steel industry and
) NG [ |ectronics v — NN .
Automation o A ; _— 8 metal production

Renewable energy e Conveyor technology \ - Nl e Port technology

Mining industry ' "AR7 E-Mobility == <2hE: Ship Automation







Ifm electronic, spol s r.o.

Prinos ifm k reseni vyzev zakazniku v oblasti Industry 4.0

Ve spolec€nosti ifm véfime, ze cesta zakaznika k chytré vyrobé by méla byt snadno implementovatelna, bez nutnosti
drahych konzultaci a dlouhych testovacich fazi. Zavazali jsme se proto k nasledujicim zasadam:

~
1

Hardware a software by mély byt
\{‘\ snadno implementovatelnée bez

Projekty Primyslu 4.0 by mély nabizet
jasné a méritelné prinosy pro vyrobu.

nutnosti odbornych znalosti a
integracnich konzultaci.

Softwarova reseni bez kédovani jsou

1
J idealni pro zkraceni doby uvedeni

®

projektd Primyslu 4.0 na trh

Uvod

Monitoring fluidnich zafizeni

Connectaatarom plant floor

Iransform data into information

¥

of —
o —

Technologie by méla byt "plug and
work" a méla by vyzadovat minimalni
usili, aby zakaznici mohli rychle sklizet
vyhody.

Architektura systému by méla byt
"oteviena" pro komunikaci s

vigwviv s

softwarovymi platformami.

Projekty s prikaznou hodnotou mohou
zlepsit definici projektu a pridat
hodnotu, ktera vede k rychlejsi
navratnosti investic.

11.03.2025

6



Digitalizace je jedineCna a individualni.
Svym zakaznikim poskytujeme individualni
podporu krok za krokem.

ifm nabizi vSem firmam rdznych primyslovych
odvétvi své sluzby a software od nastaveni
senzoru az po moderni feSeni Industry 4.0.

Délame vyrobni procesy transparentni:

» Zvyseni efektivity zavodu

» Predchazeni neplanovanym odstavkam
» Optimalizace procesu

komplexni

intelligent




Ifm electronic, spol s r.o.

moneo: Struktura prcomeerons (G} e svar A aws 83 [

REST API ifm AGENT SF1

« platforma lloT (Industrial Internet of Things) umoznujici snadnou p,edictl?nf; Tt “!”“;l t
i cni S moneo ol Insignts
tvorbu informaé€niho systému o 3
GET INSIGHTS Industrial Al Assistant Track & Trace

+ ifm moneo spojuje uroven provozni technologie (OT) s drovni
informacni technologie (IT)

Seamlessly collect, visualize and monitor asset data with

I moneo lloT Core
e
"y ﬁ

TRANSFORM

 Platforma moneo ma modularni strukturu a sklada se ze - : " -
T prove machine Maintain Optimize energy

- Data méfena senzory Ize snadno Cist, zpracovavat a vyuzivat je
jako podklad pro udrzitelna podnikova rozhodnuti

(]

zakladniho softwaru a aplikaci, které umoznuji sestavit softwarovy avallability Process quality consumption
balicek na miru:

moneo configure
= nastroje monitorovani stavu / prediktivni GdrZbu %
E - vAppliance
= modul umoznujici parametrizaci I0-Link senzort CO:ECT : '

= Al néstroje pro monitoring dynamickych procesu a predikci
zbytkové zivotnosti

)
|
|

@  wmEE ,
lloT CONNECTORS =EEE “OPCUA  SMQTT  #Mocbus Ez
= Track & Trace modul pro logistiku a kvalitu vyroby

moneo
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Ifm electronic, spol s r.o.

Konektory moneo lloT

Vysoka konektivita moneo otevira velké mnozstvi aplikaénich moznosti

Princip ,,Plug-and-work*

+  Primé zpracovani dat pomoci senzoru IO-Link a diagnostické
elektroniky ifm pro monitoring vibraci

Primé konektory do moneo lloT core

*  Moneo lloT core umoznuje také on-boarding dat napf. prostrednictvim:
OPC UA, a Modbus TCP

iIfm Agent (QLAOO2)

+ Propojeni fidicich systému, databazi nebo riznych technickych rozhrani
pomoci ifm Agent (datova pumpa — vice nez 40 konektord) nebo IlloT
controleru AE3100

Publikovani dat do systému tretich stran

» Publikovani dat z moneo lloT core do nadfazenych systému: OPC UA,

MQTT, cloud — Azure / AWS, konektor Shop Floor Integration (SFI) do SAP

moneo
Monitoring fluidnich zafizeni

&

SIEMENS

s7

m OSPCUA| SMQTT

—
lloT CORE
ifm Agent @
v
== Al
HPCUA  DMQTT  #odbus I .- - :

TRACK&TRACE DATABASES CONTROLLER INTERFACES

@iC

Cown)
- ) N
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Ifm electronic, spol s r.o.

moneo lloT Core: Bluetooth Mesh

Zakladni informace Bluetooth Mesh:

* Snadny retrofit stavajici instalace pomoci Bluetooth
Mesh

« Jednoducha tvorba komunikacniho kanalu lloT — bez
dalSi kabelaze a bez zasahu do fidiciho systému

* Moznost integrace az 50 zafizeni 10-Link.

- , 1. Senzory a ak¢ni Cleny
« Data senzoru Ize snadno Cist pomoci Bluetooth Mesh

(MQTT/JSON) a zpracovavat v aplikaci IloT. 2. Adapter Bluetooth Mesh
- Platforma lloT moneo je pro tento dkol idealni — rychla = PL?\(VO,“te'”e’ stavajici kabelaz je
z - s s . . Zacnhovana
a snadna integrace bez programovani — princip ,,plug )
and work* 4. Zakladni stanice Bluetooth Mesh

- Ochrana heslem zaji$tuje bezpeénost vasich dat. 5. Aplikace lloT

moneo
Monitoring fluidnich zafizeni 11.03.2025 11




Ifm electronic, spol s r.o.

Konektory moneo lloT: Data ze senzoru
ik

ﬁ MQTT Microsoft Azure

“4PC UA s

ON-PREMISES CLOUD

—
‘ moneo |

lloT PLATFORM

............................... Automation /
control

Process improvement
in realtime

~80 %

© Pre-processing
© self service

() Cost intensive
) Labour intensive

o~

SENSORS MACHINES

moneo
Monitoring fluidnich zafizeni 11.03.2025 12




Ifm electronic, spol s r.o.

moneo lloT Core: Princip ,Plug-and-work"®

®
;%%%%q EtherNet/IP EtherCAT.—  #Modbus

PLC
Fieldbus

O
v
a8
{mm
{amm
amm

@ I0-Link

» NMQTT

SENSORS

@, \©
OO
0, \©®
0, \©®
0, \©®
0, \®

N\

Plug-and-Work

>

@)

ot
PLATFORM

moneo
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Ifm electronic, spol s r.o.

Konektory moneo lloT

%,

b4 o
s s
More than 40
connectors l""”‘
available
0
@ i e

<

moneo
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Seamlessly collect, visualize and monitor asset data with
moneo lloT Core

< e

TRANSFORM

Improve machine Maintain Optimize energy
availability process quality consumption




Ifm electronic, spol s r.o.

moneo lloT Core: Monitoring stavu / Predikce

The evolution of maintenance technology

Cost savings

Condition-based
maintenance

[ ]
L]
L]
Preventive J
maintenance .
L]
-

Reactive
(run-to-failure)

moneo
Monitoring fluidnich zafizeni

Predictive
maintenance

Prediction with root cause

11.03.2025
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Ifm electronic, spol s r.o.
moneo lloT Core

«  Spojuje zakladni funkce platformy lloT potfebné pro realizaci systému Condition-Based Maintenance (CBM)
- Zakladni funkce umoziuji nastaveni parametri, sbér, vizualizaci a monitorovani dat pfimo ze senzor(

- ZvySeni provozni spolehlivosti, kvalita procesu, predchazeni neplanovanym odstavkam a optimalizace spotreby energie

Configure devices Device management edgeConnect
->

remoteConnect
Dashboard Analysis Task and tickets only Cloud*

moneo
Monitoring fluidnich zafizeni 11.03.2025 17



Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulické jednotky

1. Meéreni teploty zpétné vétve moneo | RTM
Snimag¢ vibraci / Cerpadlo 2
Mé&feni otacek / Cerpadlo 2
Snimad vibraci / Cerpadio 1

Mé&feni otacek / Cerpadlo 1

2L T

Méreni teploty / Nadrzi 2

7. Meéreni hladiny / Nadrzi 2
8. Meéfeni teploty / Nadrz 1
9. Meéfeni hladiny / Nadrz 1

10. 10-Link master

moneo
Monitoring fluidnich zafizeni 11.03.2025 18




Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulické Jednotky/ Dashboardy

11/3/2022
F- @ & ifm moneo ® 11:57:19 AM 23 15 A

#+ Monitoring table {7\ Dashboard I Analysis ‘ Tasks & tickets ;». Settings & rules 1 Teplota Zpetneho pOtrUb|
bE 30 OV N |

@ Open device management

2. Teplota nadrze 1

«9 Base

v =9 Hydraulic Overview

» =9 Hydraulic power unit _ I- -
' E I Pump 1 Rotation Pump 2 Rotation

1 *eturn / Yemperature

3. Rozdil teplot (zpétné potrubi —

Pump 1 Rotation / Speed .. Pump 2 Rotation / Speed n éd ri 1 )

" F '
i" - . r 4
| | BTy « (2)) (i i) . Hladina nadrze 1
Calculated Values : "t 8 I - ™ 9

ure Difference IN/QUT - = ——

3 759 7 3 ' ;(
Calculated Values - Calculated Values W = W Calculated Values |: Calculated Values ) H Iad ina nad rze 2
oil filter (pv.building 2) i é .

Oil filter (pv.buliding 2) / Pressure - Outlet (CDS)

’ = . Teplota nadrze 2
4 7
! : e e : . . Otacky Cerpadla 1

. w . 1 E ; , . Tlak systému

~OUT Temperature Left ~..OUT Level Tank Right -R_OUT Level Tank Left UT Temperature Right

Otacky Cerpadla 1

moneo
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Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulické Jednotky/ Dashboardy

@ 11/3/2022
11:56:52 AM

#2= Monitoring table {#\ Dashboard 12 Analysis ‘ Tasks & tickets ."f_ Settings & rules 1 Vlbrace Cerpadla 1

HERXSW
<9 Base ° (V'RMS, a'Peak, a'RMS)

v =9 Hydraulic Overview 1 3 6

> =9 Hydraulic power unit
. «

& @

@ ifm moneo 23 15 A

@ Open device management

Vibrace Cerpadla 2

Pump 1 Rotation i Pump 2 Rotation
AL ps / Pump 1 Rotation / Speed ps./ Pump 2 Rotation / Speed
Base / "Comin g soon’ / Hydraulic 850 bar / Pumps / Pump 1 Vibration / a-Peak
* (v-RMS, a-Peak, a-RMS)
L 2,968.0
e Otacky Cerpadla 1
Pumps ' Pumps . v
2 "rﬁ 5./ Pump 1 Time counter ‘[I ~umps / Pump 2 Time counter MOtOhOdIny Cerpadla 1
' S 4
ﬂﬁ\ - 471.09739 . 0.0
Pump 2 Vibration b Aa Teplota motoru 1
Base / Coming soon" / Hydraulj £/ Pumps / Pump 2 Vibration / a-Peak . 4 Pump 1 Vibratiod . : Pump 2 Vubrahon
® a-Rms v-Rms .5 ibration / Temperature -ibration / Tem "‘W

Otacky Cerpadla 2
Motohodiny Cerpadla 2

YR I

Teplota motoru 2

moneo
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Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulicke jednotky / Analyzy

g== Monitoring table ) Dashboard I3 Analysis ‘ Tasks & tickets ‘7' Settings & rules
ﬁfﬁ'ﬁ'ﬁ Data recordings
HE W
Analysis
Analysis Q@ Q “P Q o %‘1 \I\P 3 O
oC m/s
Temperature L O 2
...ulic 850 bar / Temperature Retumn = B 21
@0 n 7 . é ’ r
ool 1173 c Modra: Teplota zpétného potrubi
=3
VAR_OUT Temperature.. ©f] . -8 71 2 R
...aulic 850 bar / Caiculated Values ki B I I a' TepIOta nadrze
compressed 1/12 ‘c &
- <+ 7 . Ve
3. 8 Zelena: Hodnota vibraci v.RMS
v-Rms L O 4 -
...50 bar / Pumps / Pump 1 Vibration a3
™~
compressed 1/12 m/s o =
24
3
K
g - - ~ /\\ '/"\ A N\
DN Do ™ Tt a4 DM, AN W Y.
=L :
10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00
Nov 3,2022

SAVE CANCEL
11/3/2022 9:59:57 AM - 11/3/2022 2:02:58 PM (4 hrs 3 min)

moneo
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Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulické jednotky / Limitni meze

v  Calculated datasource VAR_OUT Offset Level Tank Right Monitoring active ) B

1. Limitni hodnota pro alarm

Threshold value

2. Zpozdéni alarmu

Static threshold Lower alarm v 1 18 c¢m 2 60 @

moneo
Monitoring fluidnich zafizeni 11.03.2025



Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulicke jednotky / Vypocty

Datasource ()

DP1222
(... / "Coming soon® / Hydraulic 850 bar / Te
mperature Tanks)

1 -

Multiplication @

Voltage (V)

CON_IN Analog End Point = +100 & Delta AEP to ASP @

2 value @+ -® A -B
v

B

CON_IN Analog Start Point=0 & ' 5 Analog Faktor @

3 Value €
v

CON_IN Analog Range =10 @

4 Value S—

Addition ASP @

® A A+B

@

B

moneo
Monitoring fluidnich zafizeni

VAR_OUT Temperature Left

Value

)

PrepocCty napétové smycCky
(0-10V) na realnou méfenou

teplotu

11.03.2025




Ifm electronic, spol s r.o.

moneo lloT Core:

Datasource (<]

LK1022
(... / Hydraulic 850 bar / Level Tanks / Tank
Left)

Level (cm)

A

moneo
Monitoring fluidnich zafizeni

CBM hydraulicke jednotky / Vypocty

Snimac€ hladiny prfenasi pres
rozhrani 10-Link pouze
Offset ) VAR_OUT Offset Level Tank Left namérenou hodnotu bez
Input  Result. (@) = offsetu. Tuto hodnotu je tfeba

v ’ Value

2 priCist K nameérené hodnoté.

11.03.2025



Ifm electronic, spol s r.o.

moneo lloT Core: CBM hydraulicke jednotky / Vypocty

Pro zaznam motohodin byla pouzita
vypoctova Sablona CitaCe motohodin.
Pro aktivaci CitaCe jsou vyuzity mérené
otacky Cerpadla, kde od 50rpm dochazi
k aktivaci CitaCe.

Location elements Devices Calculati

Time counter

Speed

Start/Stop threshold

Moneo
Monitoring fluidnich zafizeni
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant
Industrial Al Assistant, co to je? W/
« Asistenc¢ni systém zaloZeny na umélé inteligenci (Al) pro primyslové aplikace

« Nas software vyuziva umélou inteligenci na Cisté datovém pristupu

« UCi se z historickych dat jednotlivych aplikaci

« Umeéla inteligence automaticky rozpoznava anomalie a vzory
« Vypocitava presné cykly opotrebeni Temperature

+  Prdbézné predpovida zbyvajici Zivotnost strojnich ¢asti, systému a opotrebitelnych dilu.

Kdy aplikovat Industrial Al Assistant?

*  Podminky provozu se velice dynamicky méni

* Motonitoring zafizeni / procesu s aplikovanim standardnich pravidel / limitd neni mozny

«  Kazdé zafizeni / stroj ma jedine€ny podpis / otisk

moneo
Monitoring fluidnich zafizeni 11.03.2025 27




Ifm electronic, spol s r.o. e AR B e |
SR | & -”j““fgm'

moneo Industrial Al Assistant

“A V

Vyhody:

« Tento software je povazovan za skute¢né ,,no-code reseni*

« Asistenc¢ni pravodce nastavenim umozriuje snadné vytvofeni a trénovani vlastnich IA modelt bez odbornych znalosti
datové védy nebo programovani

- Nastaveni v ramci 5 kroki, kde asistencni pravodce poskytuje v kazdém kroku doporu€eni vhodnych parametr(
*  Monitorovani Al pfipravené k pouziti béhem nékolika minut.

« Aktivni Al modely bézi na pozadi systému moneo, kontinualné vyhodnocuji vyrobni procesy nebo technickych stav zarizeni
a v pfipadé detekovanych anomalii generuji alarmové udalosti — tickety

* Nastroje analyzy poskytuji podrobné informace pro klicova rozhodnuti

moneo
Monitoring fluidnich zafizeni 11.03.2025 28



Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: Prehled modulu

!I'

Failure threshold ;

Remaining useful ,"
life estimation ,/

i)
=
(3]
>

®

Time

Nﬂf W‘*ﬂ .g;-&kjwmwwvwﬂb,hw

LifetimeEstimator

SmartLimitWatcher PatternMonitor

11.03.2025
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LifetimeEstimator

Zakladni informace:

+  Pfedpovéd zbyvajici zivotnosti cyklicky degradujiciho procesniho zafizeni nebo procesnich zdroju
- Jedna cilova proménna

« Zohledfiuje ménici se intenzitu pouzivani pro pfizpusobeni predikce a vypoctu rizikovych pasem

* Pro cyklické opotfebeni (cykly < 6 mésicu)

+ Postacuje datovy set s nékolika cykly (datovy set s nizkym rozliSenim)

Strojové ucCeni a predikce zbyvajici zivotnost Automaticka detekce cyklu

i)

moneo
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LifetimeEstimator

Proces nastaveni v 5 krocich:

1. Cilova proménna - vybér pozadovaneé cilové proménné pro
sledovani

2. Mnozstvi dat - vybér Casového rozsahu s dostateCnym
poctem cyklu (>2)

3. Cykly - automaticka detekce cyklu (moznost ruéniho
nastaveni)

4. Vysledek - Doporucéeni optimalniho obdobi pfedpovédi

v v

5. Pouziti individualnich nastaveni a prahovych hodnot pro
varovani a alarmy

moneo
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

lysis 4 Tasks &tickets

Qe+ Q oW ko

1. Vymeéna filtru

2. Faze provozu, ¢asy pfechodu

moneo — analyza historickych dat diferenéniho tlaku. Zde je patrny exponencialni pribéh naméfené hodnoty, ktery ukazuje
na zaneseni, tj. opotfebeni filtru.

moneo
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

1. Cilova proménna - vybér pozadované cilové proménné pro sledovani

@ | Bsro
1:19:04 PM
©)

Target variable Data quantity Cycles Result

v =% Base
Lifetime Extimator

v =9 Germany e L. . . ..
Lifetime estimation: Datasource for training
v =@ Tetinang

. Select the data for the lifetime estimation and confirm the time range for training data.

v =9 ifm prover gmbh
Choose a datasource
v =9 Building 3

» =9 Basement Base / Germany / Tettnang / ifm prover / Building 5 / Filter Monitoring / @

= DP2200 / Current
v =% 1.floor

v -9 Cast Resin "GieRhar.. Training data: the selected time range will be used to train the model.
v =¥ Red barrel (#7001... :ﬂ;igg”; ::
v =® LR2050
v [ DP2200
i, Level
> [H Level - Lifeti..
> =% Blue barrel (#5187...
» =9 Piece Counting
v =9 ifm prover
» =9 Building 5
¥ =9 Filter Monitoring
v [E DP2200
> [H Untitled Calculated..

= [H test

I, Current

Now'21 Mar'22 MayTIEe
» [E Current - Lifetime I..

» =9 Building 3

» =9 Bechlingen

steplof6 ¢ ) Finish Cancel

moneo
Monitoring fluidnich zafizeni
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

2. Mnozstvi dat - vybér ¢casového rozsahu s dostateénym pocétem cykli (>2)

1:22:26 PM

Lifetime estimation: lifetime cycles in the data

Confirm the amount of lifetime cycles in the data. Advanced Cycle Detection only available with multiple full cycles

Does the selected data contain at least two full cycles?

Automaticaily detected

ma

moneo
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ifm electronic, spol sr.0

moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

3. Cykly - automaticka detekce cyklli (moznost ru¢niho nastaveni)

@ 8/13/2024
1:25:36 PM

Target variable Data guantity Result

Lifetime estimation: input for the training

You can edit the automatically detected values. Only full cycles can be used as input.

Critical value
Length: 103 Day(s)
8 Full cycles

N 17.6 mA St i

9/11/2022,9:00 PAE 12/23/2022, 9:05 A&

+ 1O Cycle detection Detected: 17.6 mA

Start: 10/24/2021,11:13 PM
@ a 4 = X

End:  12/9/2021,7:55 AM

Start: 12/16/2021, 5:26 AM
End:  2/16/2022,%:28 AM Legend

Start  2/23/2022,1:18 AM
End:  4/21/2022,9:13 AM Training data

Start: 4/27/2022,10:55 PM Critical value

End: 6/15/2022,1219PM

Full cycles
Start  6/21/2022, 3:00 PM
End:  9/1/2022,1:07 PM

== Selected cycle

Start  9/11/2022, 9:00 PM
End: 12/23/2022, 9:05 AM

St 1/8/2023,9:29 PM
End:  3/2/20232:57 PM

Start: 3/13/2023, 10:39 AM
End: 4/28/2023,10:11 AM

ata Source: Base / Germany / Tettnang / ifm prover / Building 5 / Filter Monitoring / DP2200 / Current

Swep3of5 ¢ > Finish Cancel

moneo
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

4. Vysledek - Doporuceni optimalniho obdobi predpovédi (nejblizSi casovy bod, kdy ma model vysokou vykonnost)
® | iriau :

Target variable Data quantity Cycles Result

Best Model:
Model: 1 = Mdn Acc.:

3 Day(s) before
Best Model:
Model: 2 -+ Mdn Acc..

25 Day(s) before
Best Modet
Model:3  Mdn Acc.:

6 Day(s)

/) 18 Day(s) before
Best Model.

MiadAl D Adde A

Estimation Path
The estimation path for every combination of time of estimation, test cycle and model can be visualized here along with its accuracy.
Select a time of estimation and click on the test cycle you wish to analyze.

Time of Estimation

49 Day(s) before

TestCycle1 »
Best Model: Trees
Model: 3  Accuracy: 96%
Model:2  Accuracy: 47%
Model: 1 e Accuracy: 93%

Stepdofs < >  Finish Cancel

11.03.2025
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moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

5. Pouziti individualnich nastaveni a prahovych hodnot pro varovani a alarmy

@ 8/14/2024
10:26:35 AM

Target variable Data quantity

Lifetime estimation: apply the prediction model

Set up when you want to be informed about the end of lifetime and how to deal with new lifetime cycles.

Profile Name Alert thresholds

CurrentProfile i Type

Update remaining lifetime every A\ Warning before estimated end of lifetime

D
ay(s) before estimated end of lifetime

Automatic Cycle Detection (ACD)

The Automatic Cycle Detection monitors the data in the background,

checking for new lifetime cycles and facilitating the reset of the A L+ - I

LifetimeEstimator.

Target Varisble
the LifetimeEstimator is automatically reset when a .

new cycle is detected.

Location in topology

=¥ Base
=¥ Germany
=@ Tettnang
=@ ifm prover

=® Building 5

=¥ Filter Monitoring
[H DP2200
s, Current
I_I:B Current - Lifetime indi::atnr—I

I, Lifetime estimation

step50f5 € > Finish Cancel
moneo
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moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

esr
Pouziti
10/1/2024
@ 12:56:11 PM

gs:= Monitoring table {7y Dashboard 1l Analysis ‘ Tasks & tickets Settings & rules @ . Raw data recording rules .‘ AVA Wizard

Templatesmanager I + 8 ¥ / W
v =9 Base

» 8 Quick Cycle for Life & Copy of default dashboard » Default dashboard

v =@ Germany Current - Lifeti...

v =9 Tettnang _etime Estimation #

> =¥ ifm prover gmbh

v =9 ifm prover 1 9 d
v =9 Building 5

v <9 Filter Monitoring
v @A DP2200
= [A Untitled Calculated...
= [A test
Ih, Current
» @ Current - Lifetime I
» =9 Building 3
= =% Bechlingen

= =@ Test Company

moneo
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moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

@ 8/14/2024
11:02:24 AM

3:;’ Industrial Al Assistant 3 smartLimitwatcher E:;” PatternMonitor 2\ Lifetime estimator

Base / Germany / Tettnang / ifm prover / Building 5 / Filter Monitoring
v =9 Base

v =9 Germany
Detailed view @B  Group by topology ; 4 New profile
v =@ Tettnang

» =9 ifm prover gmbh Active Datasource Remaining lifetime Value on Update / Critical Value
v =9 ifm prover

Actions
a DP2200 / test / test & Unfinished profile £} =
v =% Building 5

||§1 =

v =9 Filter Monitoring DP2200 / Current ¢ 11 Day(s) 3.99mA/ 16 mA 8/13/2024, 12:03 PM
v [H DP2200
= A Untitled Calculated...
> [H test
b, Current
v A Current - Lifetime I...
I, Lifetime Estimati...
= =% Building 3
v =9 Bechlingen
v =% Building 15
v [E Cooling Tower
I, Level

> [H Level - Lifetime Indic...

moneo
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moneo Industrial Al Assistant: LE — Predikce opotrebeni filtru

Pouziti

& @ ®  j25703p

< BACK € toring: Base / Germany / Tettnang / ifm prover / Building 5 / Filter Monitoring / DP2200 / Current

ap e . 3 . Last Update: 10/1/2024, 12:39 PM
LifetimeEstimator: Change of CurrentProfile s e V4

Remaining Lifetime: Reference Values Start of Cycle:

19 Day(s; Current Value:
o @)

est. End: 10/20/2024, 6:00 PM Critical Value:

Qa a + 3 X

Legend
Live Data
== | ifetime Estimation
Critical value
» Start of Cycle

*++ | ast Update

101372024 1011372024

Moneo
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moneo Industrial Al Assistant: SmartLimitWatcher

Zakladni informace:

»Monitorovani dynamickych
procesu

* Monitorovani cilové
proménné ovlivnéné vice
faktory

« Sledovani kritické hodnoty
procesu se zménami v
dusledku ovliviujicich faktort
(smart process drift)

moneo
Monitoring fluidnich zafizeni

Normalni stav

Stav anomalie

Statické monitorovani procesu

Static
Alarm threshold

Target variable

Static
Alarm threshold

Static
Alarm threshold

Target variable M

Static
Alarm threshold

Dynamické monitorovani proces

Dynamic
Alarm threshold

Target variable

Alarm threshold

Dynamic
Alarm threshold

Target variable

DJ

Dynamic Alarm

Alarm threshold

11.03.2025 43
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moneo Industrial Al Assistant: SmartLimitWatcher

Proces nastaveni v 5 krocich:

anagement

v L PN3129

1. Vybér pozadované cilové proménné pro monitorovani S

- [B sD6000

2. Pridani pomocnych proménnych, které jsou vhodné pro fizeni
chovani procesu cilové proménné

+ 08 PN7093

3. Trénovani modelu (nelinearnich/linearnich) e

- 8 SD6000
v = vacuum2
+ @ PN3129

4. Vyhodnoceni vysledkl a vybér nejvhodnéjSiho modelu e

- 8 SD6000

v =9 Energy supply 507

5. Nastaveni a aktivace dynamickych dolnich a hornich limita

moneo
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moneo Industrial Al Assistant: SLW — Monitoring Cerpadla

Pump analysis

Pump analysis ! v Userdefined ~ ¥

E+H (mA TO L/min) L/min  rpm 1

Base / CIP Pump

©) —
g /

Pressure

P -0

s :} -0 @

- O
Base / CIP Pum), DP21 REVL

1

———

09:07:20 (1=H o] 09:07:40 09:07:50 09:08:00 09:08:10
Jan 19,2022

1/19/2022 9:07:15 AM - 1/19/2022 9:08:18 AM

moneo
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Ifm electronic, spol s r.o.

moneo Industrial Al Assistant: SLW — Priklad aplikace

: 4/14/2023
ﬁ m B a @ @ ifm moneo ® 11:58:43 AM 2A 8

< BACK IVE MONITORING: Base / CIP / Flow / Flow E+H L/min in m/s / cds

Last refresh: 4/14/2023 11:58:20 AM ¢}
@ Open device n

4/14/2023 - 4/14/2023 [] Automatic refresh
v =9 Base

v [HE CIP
v =9 Flow
v [E Flow E+H
I, cds
> =9 Pump

v Event type Time Upper warning threshold Upper alarm threshold

Upper 4/14/2023 12:42:40 AM 0.96 1.10

A Upper 4/14/2023 12:42:40 AM 0.96 1.10

> Dynamic threshold profile

Moneo
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moneo Industrial Al Assistant: PatternMonitor

Zakladni informace:

* Monitorovani stabilnich procesu
- Jedna cilova proménna (bez ovliviujicich faktort)

« Sledovani kritické hodnoty procesu s identifikaci strukturalnich zmén v Case

- Automaticka detekce vzoru

.l . »
12 o 12 It 12 .
- L] L]
% * r
.. .. .1: - - i .Cé .'
- L] L - .
T e e S R v‘i, oo o’ : .
" L3 :.'._‘__r-';*: > . 10 JP\ . .I'.". . IE." wi «* . % ~'$\t .
== . . I - " I .l . L 4
=3 * st P oame S | | - il Sl T - ’
. [ 1 1 w T . * ®
.. - % e | » I | . * Py
. . . e 1 | e .
]
L] L]
M ] I ]
.
L 3
L]
0 £ & ca 100 0 100 26 150

Trend Volatilita Skokové zmény

moneo
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moneo Industrial Al Assistant: PatternMonitor

Proces nastaveni v 5 krocich:

1. Vybér pozadované cilové proménné, které ma byt sledovana, =
a jejich historickych dat

2. Nastaveni pfedvoleb pro rozpoznavani a monitorovani vzoru
3. Vypocet a vyhodnoceni vzorku dat statistickymi metodami

4. Stanoveni rozpoznavani obrazcu, citlivosti alarmu a doby
vyhodnoceni

5. Kontrola a povoleni dynamického sledovani zmén vzoru

moneo
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moneo Industrial Al Assistant: PM — Monitoring vyvevy

1. Pomocné Cerpadlo

2. Sucho - bézné Cerpadlo

Kazdych 6 az 12 tydnU je nutné provadét servis nebo vymeénu soucasti, aby byly zajistény optimalni
vyrobni podminky. BEhem provozu ma vyvéva ustaleny chod. Vyvéva je osazena senzory vibraci.

moneo
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moneo Industrial Al Assistant: PM — Monitoring vyvevy

5/8/2023
@

a @ @ ifm moneo 3:35:38 PM

DataScience Toolbox SmartLimitWatcher PatternMonitor
@ Open device management

Base / Vakuumpumpe / Dry Pump
v =9 Base

= @ CIP
2 v Datasource Sensor_4_A_RMS Monitoring active
> [ Temperaturkammer

Execute monitoring on pattem type Status

> [ HeiBwasserpumpe —

Trend Calculated: 3/27/2023 10:53:40 AM

> [H Kompressoreinheit

¥ [E Vakuumpumpe Volatility Test
Calculated: 3/27/2023 10:53:40 AM

> [ Pump 1

Test
> [H Booster Pump Step change Calculated: 3/27/2023 10:53:40 AM

> [@ Dry Pump 1

moneo
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moneo Industrial Al Assistant: PM — Monitoring vyvevy

. 5/23/2023
- @ @ ifm moneo ® 9:30:05 AM 2 A 9

< BACK LIVE MONITORING: Base / Vakuum Pump / Dry Pump / Sensor_4_A_RMS Last refresh: 5/23/2023 9:29:56 AM O

Unit Automatic refresh
Day(s)

Trend Volatility g
Continuous measurement of ncrease o
increase or decrease. Jevi: ninte

! Step change
= Sudden lev

rease ange

Pattern event analysis

12:00 00:00 03:00 09:00
May 22,2023 May 23,2023

Measurement history

12:00 00:00
May 22,2023 May 23,2023

> PatternMonitor profile

moneo
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