Lean, Smart, Unstoppable

Die Rolle der Kl in der modernen Instandhaltung

Thomas Lamprecht _ _
Vice President Automotive, Electronics and Manufacturing
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Moderne Instandhaltung ist die Symbiose aus Mensch,
Maschine und Kl — sie macht die Anlagen und Fabriken nicht
nur effizienter, sondern lernfahig.
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Einfache Kategorisierung von angewandter KI

" tietoeury

Datengetriebene KI Modellgetriebene KI ‘

LOVIA®

Basiert auf
vortrainierten

Nutzt Statistik,
Algorithmen und

Ealienwiss_enschaft, um Data . Modellen,_fdiehmit
rkenntnisse aus omanenspezifischen
strukturierten und 1 Daten angepasst oder
unstrukturierten Daten Drlven erweitert werden, um
zu gewinnen und gezielte Aufgaben
Geschaftsprobleme zu AI automatisch oder
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l6sen. interaktiv auszufihren.
Use Cases: For both areas company data Use Cases:

. Data Analytics ‘ is the differentiator for Al ' «  Automation

* Data Visualization * Augmentation

* Data Mining

* Data Exploration

* Acceleration
Daten * Natural Language
* Machine Learning meraction
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KI/Analytics und Daten

Die Sensoren zeigen

" tietoeury

eine erhodhte
Vibration was zu x%
auf einen Verschleiss

Analytics Categories

hinweist. CIB

Gestern kam Fehler
E1254 bei der
Turbine ABCD

Prescriptive
Predictive
. . analytics
Diagnostic

analytics
analytics

What are my

Dae:::il:ittz‘s’e What will options? What
L Why has it happen? should | do?
What has happened?

happened?

E1254 passierte
aufgrund der
Umschaltung auf
Notstrom.
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LOVIA

Eine Reduktion des
Ersatzteillagers auf x
fuhrt zu keinem
Ersatzteilmangel bei
gleichzeitiger

Lagerkosten Reduktion.

Bunifeypuelsu| aAlreAouu| | ssa1buoM-VIAQ 6E



39.0VIA-Kongress | Innovative Instandhaltung

=
>
g <
v T =
=1 (@)
-+
%, w
N




Ein Echtbeispiel — Windpark Demonstrator (1/3)

Physische Komponenten ‘
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LOVIA®

i ,
Tablet (Chatbot, Real-time Monitoring, ...) - / . f Stack Light
' / ’ - X ) o (indicates Alarms)
] . ' .b., fa s | T Py
~3/ — = - PR d A T

Industry router

(Robustel) L .. tietoeu.ﬁg

System Shutdown Switch
Windturbine

PLC

External Power Supply, LAN switch (outside) (Twincat)

16A circuit breaker Industrial PC (Edge)

(Beckhoff C6030)
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Local User Interface

Analog, /O Terminals

Power Supply (Beckhoff)

(Beckhoff)
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Ein Echtbeispiel — Windpark Demonstrator (2/3)

Digitale Komponenten

ISA95 based company structure and OT mapping

Manage
Equipment
masterdata

Live Sensor Data

with label
. mapping and
units

§D
P=]
o
Connect any
OT/IoT device
I_ Timeseries Dashboards (Edge AND Cloud)

Live Alarms

Specific Asset

Real-time
Timeseries Data

Edge

© Tietoevry, Thomas Lamprecht

The Tech Stack

Live Alarms

All assets in one
dashboard

Edge
Near-real time Gateway

PLC

Turbine

BECKHOFF A

7.10.2025

Weather
Data

Data
Platform m
§8 Graph @
S

Mapping Chatbot
Tool

Stream I_

Timeseries

o33 GRAPHWISE . tietoeury
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Ein Echtbeispiel — Windpark Demonstrator (3/3)

360° Datensicht

Equipment Masterdata

Equipment Product
ID Data

.../Masterdata

Transactional Data

MaintenanceOrders

.../MaintenanceOrder

Input Data

-

.../InputData

© Tietoevry, Thomas Lamprecht

Process Configuration

Recipe Parameters

$

Device Configuration

I\

company/location/area/line/EquipmentID

Operations Monitoring

$

Process Monitoring

7.10.2025

Die intelligente Wartung beginnt mit
Transparenz: Die 360°-Datensicht

schafft diese, und der Unified

Namespace liefert einen praktikablen

Weg dorthin.

Output Data

-

.../OutputData

lcompany/location/area/line/EquipmentID

OutputData

UNS Definition for EquipmentID
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escriptive Analytics

connect.tietoe

Tietoevry Connect

v @ DemocCompany i
> ) Paper Ml }

v M Windpark Bergen
Windturbine 01
) Windturbine 02
Windturbine 03
() Windturbine 04
v ™ windpark Kalmar

L
Q search
»

a8 a

& Windturbine 01
&) Windturbine 02
Q) Windturbine 03  }

v M WindparkOulu }
' Windturbine 01
Q) Windturbine 02
) Windturbine 03
) Windturbine 04
) Windturbine 05
> M Windpark Vienna i
v M windpark Wrasziaw
O Windturbine 01§
Q) Windturbine 02
Q' Windturbine 03
() Windturbine 04
) Windturbine 05
& Windturbine 06
) Windturbine 07
() Windturbine 08
) Windturbine 09

Install Base g
Unified Namespace
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267

ey
=] admintieto

Q Windturbine 01

General information
ription Windturbine 01

Wind Turbine

Additional Metadata
e 1235-01
windparkid 1236

intenance Intervall (hr 150
tenan it 2025-03-10 00:00
Mair ! t (k€) 40

nir (W 7000000

i 24.9622284

I 65.7201803

Windpark Oulu

L J
-
Channels
Electricity Weather Turbine
o | 17226403 W afew seconds a..
Lo 1722637.9 W a few seconds a.
o 17226315 W afew seconds a
oo tol € ¢ 5167909.7 W afew seconds a.
Co to; 22814V afew seconds a.
o ) 2289V afew seconds a
o ) 22739V afew seconds a.
T
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redictive Analytics

{5 Home - Dashboards - Grafan X +
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<« C @ 23 amg-we-dev-01-e0gpfncvfsc4dta.weu.grafana.azure.com/d/adxom1f7cg3y8d/home?orgld=1&from=now-2d&to=now%2B18h&timezone=browser&var-Windparkld=1233&var-Windparkld=1234&var-Windparkid... ¥¥

Windpark Id 1233 x 1234 x 1235 x 1236 X 1237 X x - Now (] @ now-2d to now+18h ~ Q) > Refresh 5m ~

) ) - -m ‘
. tietoe Demonstrator Status i 0
Windpark overview < Letoeury . VIA

offine NO alarms

Total Turbines Total Power Output (& © Last 96 hours

= 400 MW

Connected Turbines 2000

24 09/12 12:00 09/13 00:00 0913 12:00 09/14 00:00 09/14 12:00 08/15 00:00 09415 12:00 09/16 00:00
~ Windpark 1233

21 kmjh e ® Last 48 hours

20 kmjh AN 200c
PL 19 kmjh A = =
18 kmjh 1 | 1 ] / o 18 °C
17 kemfh — A o 16 °C
16 kmjh ' = _1u°c

Country 15 kam/h S e
hmph — — — — — = P o s S S Tt ze
Po Ia n d 08/1412:00  089/1418:00  09/1500:00 09/1506:00  09/1512:00  09/1518:00  09/16 00:00 0816 06:00  09/1612:00  09/161&00  08/17 00:00

= Windsp == Forac Windsp Avg Power Output == Forec Power Output = Temp == Forec Temp

Bidding Zone

v Windpark 1234

o © Last 48 hours
Bidding Zone = 26°C
75km/h ) e 24°C

AT 5 xmh || = e : . - V220
25kmm _ Y Ly N N - v — Loy o207C
Wk T ity [ e
7‘5Kmmll\‘\“‘|‘||“_ : - \, B°C
st 1] f = = N e
C
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Country LN ‘ I

zskmh Ll U D o e = Sl § S ol e e
.

Au strla 09/14.12:00 09/14 18:00 09/15 00:00 08/15.06:00. 09/15.12:00 09/16.00:00 09/16.06:00. 09/16.12:00 09/16 18:00 08/1Z.00:00.

= Windsp == Forec Windsp Avg Power Output == Forec Power Output == Temp == Forec Temp

v Windpark 1235

) 20 kmjh ® Last 48 hours
Bidding Zone 19 kmjh -~
18 km/h

FI 17 kamj/h

16 km/h
15 km/h
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Modellgetriebene Kl in der Instandhaltung ...
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... erlaubt uns neue Formen der Interaktion mit unseren Anlagen, Fabriken und Daten.
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Ein Echtbeispiel — Windpark Demonstrator (3+/3)

@ [1] Query data in natural language
with support of a chatbot

Insights on status,
performance,
documentation ...

|_ Timeseries Dashboards (Edge AND Cloud)

Live Alarms Live Alarms
All assets in one
Specific Asset dashboard
Real-time

Timeseries Data Near-real time

Edge

000

ISA95 based company structure and OT mapping

Manage
Equipment
masterdata

Live Sensor Data
Connect any

with label
OT/IoT device i mapping and
units

The Tech Stack

Weather
Data

Data
Platform D:]
§8 Graph @
I=}

Edge Mapping Chatbot
Gateway Tool
PLC Stream |_
Turbine Timeseries

BECKHOFF A\ i ORAPHWSE &, tietoeury
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Interaktion Mensch — Windpark

O/ A@mN® O

Analyse Masterdata
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LOVIA®

Interaktion Mensch — Windpark (Analytics)
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Understand Maintenance need
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Standardisierte und offene Interaktion mit Anlagen

" tietoeury

1. List all locations of the Windparks?

List all locations of the Windparks?

e S )
Here are the locatlons of the Windparks: ‘ Ov I A

Windpark Name  Latitude  Longitude
Windpark Vienna 482403645 16.3822011
Windpark Kalmar ~ 56.6691712 163474703
Windpark Bergen  60.3507608 5.2879372
Windpark Oulu 657201893 245622280
Windpark Wraszlaw 511133124 170473952

e tietoeucy

If i i i questions, feel free to
ask!

&

S 2. Weather forecast for <location> today?
Absiviaon it prowide Joforation Sbous indparks 3. Highest windspeed in one of the turbines in Kalmar of the last 6 hrs?
4. Energy Production in kWh for <location> over the last day?
5. Give me the upcoming maintenance date upon the defined intervall for
AlModel ©  GPT 4o mini v turbine <id> in <location>?

6. Give me the turbine with the next upcoming maintenance date of
<location>?

7. Can you create a digital twin for the Turbine 01 in Bergen?

8. Can you digital twins for all Windturbines in <location>?

Canyersation Style ©  Balanced v

del © GPT 40 mini v

hcognito Mode © @

Your chat history will be pjescrved

de © O Energy Production in kWh

Your chat history will be preserved. for <location> over the last
day?

Weathar focecast for
<location> for today?

Bunifeypuelisu| sAlreAouu| | SsaibUON-VIAQ 6L

" Give me the turbine with
v O the next upcoming

Windpark

ie
3
!
b 4
i
§
$

Weather forecast for <location s o today?
o Q Windturbine Applications >
Givarpe tt Prompts >

Masterdata Mapping
maintgnar

Applications > Knowledge Graph (8)

®® ve -

... hoch eine Sache
© Tietoevry, Thomas Lamprecht 7.10.2025 17
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... der nachste Level
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Wir werden mit natlrlicher Sprache mit unseren Anlagen interagieren.
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Innovative Maintenance in a nutshell
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External Data

Chatbot . 6VIA .

Asset Mapping

Insights on w
i e :
Weather Services e procuction ©
(@]
Weather Forecast Weather Asset Metadata Insights on :(S>
Forecast - maintenance 1
A
@]
Unified Complex data Talk to your (g
Actual Namespace ID Mapping queries data =
Weather 8
"
Graph Database —_
S
Unified Namespace >
p B . = o
: ; <
— — N\ ,Q_J..
o ce =
. . 5 Calculated ' - = (1)
Windpark & Turbines 1L Maintenance b\ =
Production D /
ates %]
o
Actual Weather Energy Production Onthologies Digital Twin 3_
Asset 9:;
Metadata =
Data Platform P
S
Turbine Rotation Maintenance 2 “
Parks & Turbines Dates : =
& Intervall =
Real-time Turbine Health Maintenance
dashbaords Calculation Analytics
Company Data
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