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Problemstellung

Erwartungen

Wo funktioniert Kl bereits
Voraussetzungen

Konkretes Beispiel Salzburg AG Kraftwerk
Wald

Remaining Useful Life (RUL)
Anomalieerkennung

Erkenntnisse: Hiurden, Erfolge
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Problem I (1)

= Hohe Anzahl Wasserkraftwerke alter als 30 Jahre (brownfield)
= Grofteil der Wasserkraftwerke sind Individualanfertigungen
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Problem I (1)

= Hohe Anzahl Wasserkraftwerke alter als 30 Jahre (brownfield)
=  Grofteil der Wasserkraftwerke sind Individualanfertigungen
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Problem II (I1)

Hohe Komplexitat

Wenige Daten [qualitative hochwertige]
COTS Software vs. Al

“long tail data”

Herausforderung: Losungsintegration
Herausforderung: Skalierbarkeit
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LXTXR Enterprise Al-loT

Software und loT Gerate um Enterprise-Al
Anwendungen zu

O entwickeln
O testen

O Integrieren
O sichern

[ skalieren

Produktion/Wartung



L7 Industrien mit funktionsfahigen Anwendungen und nachgewiesenem
Nutzen: OEE, Verfugbarkeit, Kosten

energy trading welding mining safety manufacturing

47 LXTXR Enterprise Al-loT

Data integration Al, machine learning, big data Result delivery
loT Data processing Security Compliance APIs
Operations

Scalable infrastructure



Anwendungsbereiche in der Wasserkraft

Verkauf Produktion Wartung
AL AL N
“ N ~N ~
AT LXTXR demand and sales prediction AT  XTXR operational excellence (OEE) AT  XTXR RUL remaining use life
47 XTXRintraday forecasts AT  LXTXR predictive production scheduling A7 XTXR Anomaly detection
/T XTXR portfolio optimization AT  XTXRoptimal asset deployment AT  XTXR Root-Cause-Analysis

L7 LXTXR Enterprise Al




(7 Lexalexer

Gon

Anwendungsfalle
in der Produktion
und Wartung




17 Lexalexer L5 sALZBURG*

develop and scale enterprise Al

Kraftwerk Wald Wasserkraftwerk Bockstein

Annual Revenue

h Electricity generated
per year

Employees

Power plants

13,000
VOLUMEN

VOLUMEN
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Visualisierung von Betriebsparametern

SALZBURG AG WALD CONDITIONAL PROBABILITIES

2017, 2018: SAMPLE INTERVAL: 1440 MINUTES / RESULT SIZE: REPLACEME_RESULTSIZE
S Wirkungsgrad (s_Widkungsgrad) Maschine 1 Temp. Turbinen Féhrungslager (KWA_KCOS_BOOS_MWO008) Maschine 1 Wirideistung (KWA_K006_B007_MW00CO) Abs. Lagorschwingung TEL (KWA_KDOE_BOTI_MW0038)

Spiine

Plausibilitat: bedingte Wahrscheinlichkeiten



Business
2 I
3 B b
Kstructured )
4 N\
&= 2
\semi-structured y
' :‘ E E )
\un-structured )
(LXTXR sources )
s
a
\— y
( ETL (extract
extract,
ﬁﬁ transfer, load)
& data
\_ virtualization/

Business problem

Y44 AbzuarbeitenderProzess

-

) read data into

LexaTexer, set up
interfaces, merge
client and LXTXR data

o

Y

filter

3

annotate

cleanse

~

/

clean the data,

replace, fill missing

)4

C

understand

S

feature
engineering

1 gl

k convert

~

.

W

/

feature factory:

extract and

generate features

Lo

training value
create ) identify
predictive business
models insights

» Daten ) Reinigung ) Verstehen Q) Modell ) Interpretieren) Liefern

=)
~»

Graphical
user interface

®

Data stream

\ )

e N
ﬁ# On- /Off

premise
J

[@ Security }
[ B Repository}

GUI, export,
interfaces




(7 LexaTexer o

develop and scale enterprise Al Rem a| N | N g -U Sefu | -| |fe (RU L)

Modellierung

Validierung: vom ketzten Wartung
bis zur aktuellen Messung

... dann Vorhersage

Wesentliche Treiber fur Abrieb?
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Remaining-Useful-Life (RUL)

& [l SHiH soa-cublle Sein

Remaining useful life (RUL)
LALUFRADSCHALUFELSTARKE LRSS ABRIER (S_LASS_ABRIEE_TARGET)
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Remaining useful life (RUL)

LAUFRADSCHALIFELST. AAKE LRSS ABRIER (S5_LASS_ABRIEE: ._TARGET)
1. Mo
Warsn
Variable konstant bei ...
5 Balriateca: o i Tag [ ]
saripm Tag

Historie, Betriebsparameter, Abnutzungsverhalten, was sind
die wesentlichen Treiber
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Multivariate Erkennung
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Anomaly Analysis
01/09/2017 Letzte Woche Go
08/09/2017 Letzte 2 Wochen
B oot ]
~ Datum ~ Anzahl ~ Typ ~ Messwert ~ Beschreibung ~ bestitigt anzeigen
9/8/2017 1 | |
9/7/2017 27 | |
9/7/2017 37 | |
9/7/2017 10 | |
9/7/2017 756 | |
9/7/2017 175 | |
9/7/2017 58 | |
- Generator 1 Temp. Stator St L2 ] ®
9/7/2017 1
(A 9/7/2017 1440

9/7/2017 4
9/7/2017 1 .

9/7/2017 205
9/7/2017 325

9/7/2017 3
9/7/2017 9
9/6/2017 14

9/6/2017 14

9/6/2017 36
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Anomalieerkennung

Messungen Variableneinfluss / Messgiite

[ Modell-Daten anzeigan - 2018 = 24h - Go

SPIRALDRUCK (KWA_K006_B009_MW0020)

SAMPLE INTERWVAL: 1440 MINUTE{N}

PR o 0,7, I | W [ PR i it | e Y |

il - i L TR

Ranw 2 A e OO WY

SPIRALDRUCK (KWA_KO006_B009_MW0020)

VARIABLEM EINFLUSS

MODELLQUALITAT R2

15 m % a0 n 40 45 50 55 L] &5 o ™ B0 BE 1] 86 100

Was sind die wesentlichen Einflussfaktoren?
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Wasserkraftwerk Wald

Anomaly

Anomalieerkennung

SPIRALDRUCK (KWA_K006_B009_MWO0020)

SAMPLE INTERVAL: 1 MINUTE(N)
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16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30 22/00
75

1. Sep 2. Sep Sep 4. Sep 5. Sep 6. Sep 7. Sep n B
1 »

Zoom 1m 3m 6m YTD 1y All From Sep 7, 2017 To Sep 8, 2017

Spiraldruck (KWA_KO006_B009_MW0020) + Model Baseline multimodale Anomalien @ univariate Anomalien ausgewdhlite Anomalie

Warum wird hier eine Anomalie angezeigt?
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Multivariate

Wasserkraftwerk Wald

Anomaly

Anomalieerkennung

SPIRALDRUCK (KWA_K006_B009_MWO0020) =
SAMPLE INTERVAL: 1 MINUTE(N)
200
MASCHINE 1 DURCHFLUSS (KWA_K006_B011_MWO0032) = ROHRBAHNDRUCK (KWA_K006_B009_MWO0019) =
SAMPLE INTERVAL: 1 MINUTE(N) SAMPLE INTERVAL: 1 MINUTE(N)

Range: M

>0.37=<948

Count: 1008

202

ﬂ]lmﬂhm{

SAMPLE INTERVAL: 1 MINUTE(N)

TRIEBWASSERSCHUTZ ISTSTELLUNG (SKA_K021_B006_MW0002)

174

176

177

179

181

182

184

186

187

189 180 192

SAMPLE INTERVAL: 1 MINUTE(N)

184

195

LEITAPPARATOFFNUNG (KWA_K006_B007_MWO0007)

197

199
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DRUCKSONDE ZUFLUSS KA (BKA_K020_B013_MW0016)

SAMPLE INTERVAL: 1 MINUTE(N)
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Anomalieerkennung

DRUCKSONDE ZUFLUSS KA (BKA_K020_B013_MWO0016) =
Wasserkraftwerk Wald - SAMPLE INTERVAL: 1 MINUTE(N)
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Supplier data
integration

Customer
Systems

200+ connectors,
e.g. SAP, X-SQL

loT

Sensor readings,
e.g. health
sensors
Humidity
Temperature

Technologie Stack

Variable

Delivery

Customized GUI

= \Webservice
= Standalone

External
Sources

Social Media
Weather
Traffic
Prices

News

= REST API
Al, machine learning, big data
Un-/semi structured data Security Compliance Custom
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Entity extraction
Text mining
Language concepts
Semantic models

cooperation
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= Availability

= Confidentiality
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= Authentication

= Authorization

» Data loss protection
(DLP)

» Data protection (EU-
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= Logging
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Wesentliche Erfolgsfaktoren

Weiche Faktoren: C-Level Unterstiitzung, Ressourcen, Datenzugriff
Harte Faktoren: siehe unten ...

CHI "21, May 8-13, 2021, Yokohama, Japan Sambasivan et al.

Interacting with physical world brittleness

Inadequate application-domain expertise

Conflicting reward systems

. - ————

Poor cross-organizational documentation

\

Impacts of cascades

v

Abandon / re-start process

Figure 1: Data eascades in high-stakes Al Cascades are opaque and protracted, with multiplied, negative impacts. Cascades are
triggered in the upstream (e.g., data collection) and have impacts on the downstream (e.g., model deployment). Thick red arrows
represent the compounding effects after data cascades start to become visible; dotted red arrows represent abandoning or re-

starting of the ML data process. Indicators are mostly visible in model evaluation, as system metrics, and as malfunctioning
or user feedback.



Learnings: Best Practice Deployment

Phased introduction

Get insights into Map data to LXTXR
LXTXR capabilities, platform, test

use cases, best against your sample
practices, learnings data

2-3 days 3-5 days

Deployment steps:

Deploy, integrate and scale an Al

Identify high impact use cases,
solution. Implement user feedback

adapt data sources to needs, work

with LXTXR team to rapidly build to finetune and maximize business

an Al driven solution impact.
Poduction Al and data driven solution
trials deployment and scaling
3-6 months 3-9 months
Proof-of-concept (PoC) Pilot in selected facilities Scaling

Proof-of-value (PoV)
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Y84 Workload Impact
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Remaining useful life (RUL)

St g Smase e 2 - m - m LAUFRADSGHAUFELSTARKE LRSS ABRIEB (S_LASS_ABRIEB_TARGET)
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= 2 Bl it s s T - -]
otz . [}
s || 0.8 - Kraftwerk Wald & Auswahlen Wasserkraftwerk Béckstein & Auswithien
v20.01.3101 non-public bata
Conditional Probabilities
SALZBURG AG WALD CONDITIONAL PROBABILITIES
2018, 2019: SAMPLE INTERVAL: 1440 MINUTES / RESULT SIZE: REPLACEME_ RESULTSIZE
KWA Trobmassarmange E8H Mossung
oate Pogel OW e (BKA_K020_B010_MWOIG2) (KVIA K608, B007. 0004 P S——— Pogel OW e (BKA_KO020_ 8010 MWDIS2
e i ! e i ! 13,000 3,200 13,000
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