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Machine Learning project to reduce downtime
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d Ability to process big data efficiently SYSTEM SR

d Ability to model complex non  -linearities and identify trends/patterns

d Deep Learning (Neural Nets)
A Generalize better than statistical methods,
A Compensate for incomplete physics models,

A Automatically extract relevant information
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Machine Learning to study four use -cases
Common goal:

Utilize data from existing sensors to apply ML techniques to
reduce downtime
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#1: Use data from DCM to predict errant beam rr e

Predict upcoming errant beam pulses
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#1. Slamese model detects similarities

Siamese Neural Networks (SNNs): £ o)
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- Learns similarity between two inputs [ 200 N
- Update reference waveforms g
- Autoencoder extension verifies waveform encoding S e
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#2: Autoencoder predicts HVCM failures
Predict upcoming HVCM failures

Problem

Transistor failure due to
transformer saturation

-

8 normal shots, one in yellow
where flux is beginning to drift,
one in red when the Insulated
Gate Bipolar Transistor

(IGBT) exploded.
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Method

Use auto -encoder to see a difference
in the waveforms

Multi -Module Conditional Variational
Autoencoder
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Results

Predict 80 -50% of failures
with <1% false positive

dv/dT
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Lessons Learned

False positive penalty
might be too high for
application in the field
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