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y,Enablers" and ,Blockers™ of Self-Sensing Control(SSC)
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Estimation Structure
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Regular Current Sampling [1,2] @Iim numerical optimisation [1-3] R
= Easy to implement signal processing = Definition of a simple residual (@@ _gs)
= Low computational burden .

Analytical tuning capabilities
= Inherent evaluation of cross-coupling effect (via Lyq )
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Characteristics of the numerical optimisation

Bode plot of the open-loop speed control

= Lean Numerical optimisation based on (analytical solution vs. experiments)

Gauss-Newton
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» Analytical parameterisation [3]
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Inherent Consideration of the Cross-Coupling Effect

Driving through points of identical self A: Without mutual inductance ~ B: With mutual inductance
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» Enabling of SSC for highly saturated machines in the low speed area [4]
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Automatic Commissioning of the SSC

= No need for a position sensor or separate testbench
= Identification of key-parameters in free-wheeling

= Parameters of the QD calculation i
= Identification of the saturation-dependent -z
inductance matrix
=
Identification result for Lj,, i
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» Easier commissioning of SSC [5]
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Reduction of Estimation Errors
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m) Highly accurate position estimation [4,6]
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Maximum Dynamic in the Low Speed Area

: Speed control with changing setpoint at rated torque
= Speed-controlled operation [3] P ging setp q

= Setpoint is reversed < 10 MWM”
= Rated torque is applied i, i _
= Phase-locked loop (PLL) : — = 1
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- High control dynamic [4]
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Power Electronics

Enabling the Widespread use in Commercial Applications

» Introducing an analytically parameterised estimator: The QD calculation
- Broadening the application of SSC to highly saturated machines
- Identifying the key parameters in an automatic commissioning procedure

- Increasing dynamics and accuracy of the SSC
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