
p.1

DETERMINATION OF SHAFT POSITION
FROM SHAFT VOLTAGE ON A
SYNCHRONOUS GENERATOR

Authors:

S Hoffe, A Meyer & W Cronje

Presented by:

Simon Hoffe

s.hoffe@ee.wits.ac.za



p.2

Presentation Outline

• Introduction

• Shaft signals – their origin and effects

• Experimental setup

• Measurement system

• Algorithm

• Conclusion
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Shaft Signals

• Due to magnetic imbalances an alternating flux can encircle 
the shaft, which produces an axial potential difference 
between the shaft ends

• Typically the shaft is insulated by a thin oil film in the 
bearings

• When the film breaks down, an axial shaft current flows and 
the bearings are damaged

• This paper looks at obtaining useful output from shaft 
signals
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Causes

• Magnetic asymmetries

• Axial shaft flux

• Electrostatic charge

• External voltages on rotor windings
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Useful ?

• The shaft is linked to the machine mechanically, 
magnetically, electrically and electro-magnetically

• Condition monitoring using shaft voltage is a possibility

• Experimentation / trending is necessary for fault diagnosis

• Shaft position determination is one useful aspect
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Experimental Setup
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Signal Brush at Driven End
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Grounding Brush at Exciter End
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DC Motor Coupled to 4-pole Generator
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Measurement System

• PC based data acquisition system (dSPACE)

• High impedance shaft signal input with anti-alias filters

• Rotary shaft encoder input

• High sampling frequency

• Extended capture time
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Algorithm - Overview
• Record and store a reference waveform of shaft voltage 

against measured angle (using the encoder)

• Record and store test waveform of shaft voltage against 
time (encoder signal stored, but not used)

• Average test waveform using an estimated fundamental 
frequency

• Resample the test waveform to the same number of 
points as the reference waveform

• Find the shift which gives the “best correlation”
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Multiple Cycles Superimposed
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Averaged over 20s using Abs. Position
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Averaged over 1s using Fund. Freq.
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Signal Averaged using 2 Techniques
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Correlation of Signals
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Correlation Test Function
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where r(k) is the discrete reference signal and

t(k) is the discrete test signal
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Position Verification
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What Next?
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Complete 2-pole Mini Turbo-Gen
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Complete 2-pole Mini Turbo-Gen



p.23

Mini Turbo-Gen – Brush Assembly
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Mini Turbo-Gen – Shaft Voltage Brush
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Conclusion

• Modern data processing and signal brush technology enables 
continuous diagnostics

• A shaft voltage waveform is unique over a  mechanical 
revolution because of mechanical dissymmetries

• Extended capture and averaging is an effective noise 
reduction technique

• It is possible to determine shaft position once a reference 
waveform has been obtained, even for different excitation 
currents

• Further work will look at fault diagnosis and location 
determination
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