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The holy grail of predictive maintenance
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Key factors for implementing ML

Monitoring Asset analyitcs Prediction
(ML, Al..)
KEY FACTORS:
1. (THE RIGHT) DATA SET
2. SWTOOLS
3. DOMAIN EXPERTISE

,2023 gV VESKr



What to measure?
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6 Feature extraction

VECTORS and SCALARS
essential to describe the machine’s behavior
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Fault matrix

MEASUREMENT * measuring point / sensor
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P Faults analysis process:
Overheated stator coils - Cross correlation of signal vector components in
Phase symmetry different operating modes (e.g. Run up, steady state,
: . partial load etc.)
Bearing stiffness . . .
- Comparison to reference data in different operating
Excitation problems modes
Load angle detection - Change detection
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Pressure pulsation | | | | | | .
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Machine learning in Power plants

A Trending Cluste

Trend of gearbox oil temperature against the Clustering techniques like k-means,
produced power self-organizing maps, and DBSCAN

phy5|cal principles of damage progression over
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Normal Behavior Modeling for a specific Implementation of physics of failure(PoF)
fault case models to calculate the damage of the - da mage model b
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equipment

networks (ANN)

linear/polynomial
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Abnormal Sample Detection
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High Vibration Starts Prediction

( o ] o
Bulb Hydro Turbine Vibration Data preparation
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Vibration Prediction Model
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Vibration Prediction Model
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Feature Extraction
and ML Model

Get in touch
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Vibro-Dynamic Properties of
Bulb Hydro generators
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ML Targets

Digital Twin

prediction model

model
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Is it worth it?

AANT — Asset Analytics Toolkit — KPI DASHBOARD

In 8 m of operation = stopped cca 1252 h

Overhaul duration / 40days = 960h

205 working days, with 22h daily @ 33MW

1d ~700MWh= cca 80.000Eur o o4 207 M VESKE
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