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11 Year Career, Manitoba Hydro

— Commissioning

— Compliancy & Control Testing
— Designh & Maintenance Engineering \\

* |nterest Areas
— Machine HV Repair & Operation

— Hydro Governor Control
— Abnormal Machine Operation
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Hydro Outline

Thought Process

Stator Examples

Air Gap Analysis

Temperature Case Study
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INNOVATION ALREADY EXISTS
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Hydro Why Process Trend Data?

Record data in so fast that it
is piecewise , interpret data
in for an answer
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Apanioba - Stator Coil Bypass
Analysis and Dissection
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Coil Phasor Angle Analysis
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Hydro Stator Split Phase Analysis
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Fydro AIR GAP RAW DATA

<) Figure 1 »|e| 10| x|
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'VARIABLE WIDTH PULSE

f (rotation speed)
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AIR GAPCOMPRESSED DATA

Eile Edit Wew Insert Tools Deskiop Window Help
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- Tuning and Testing -

¥ PowerTools 2.10.8 »le| 18] x|
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REDUCTION OF HEAD COVER PRESSURE
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AN\ Vanitoba Brake Track Monitoring
(Non-Contact Measurement Systems)

00108-42100-U4 McArthur U4 Brake Track Surface
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Case Study: Stator Rub
Post Event Monitoring
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00103-42100-U4 Cover Testing (Nov 9 - 2009)
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Apanioba  NMeasurements

PROCESSED

VECTOR
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Hydro SIGNAL PROCESSING FOR ANALYSIS
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A\ aritoba Example Filter Implementation
(Head Cover Uplift)




Apaniova  EXAMPLE SIGNAL PROCESSING
TECHNIQUES

CO-EF DIFFERENCE FORMULAS CENTRAL MOVING MEAN
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Avdre - Adapting Vibration Mathematics

-} Figure 1 ole| (O] x|
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GFU4 - Bottom Back Iron Temp Rise GFU4 - Center Back Iron Temp Rise
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A Measuring Non-Uniform Data
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Cartesian Component Conversion

Component Temp Rise - Bottom - Photographing
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A Spectrum Waterfall
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THE END
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