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 RSM working principle

– Rotor design(s) and torque

– Rotor, stator and casing

 RSM capabilities

– Torque

– ABB uses RSMs (to improve efficiency or decrease size)

– Efficiency comparison (not much out there!)

 RSM modeling and control

– Flux linkages, torque and differential inductances

– FOC-based current control system

– Measurement results (control performance & efficiency map)

Outline
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RSM working principle: 
Examplary rotor designs and torque
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RSM working principle: 
Different designs for different powers

* Courtesy of M. Kamper, University of Stellenbosch
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RSM working principle: 
Rotor comparison

* Courtesy of M. Kamper, University of Stellenbosch
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RSM working principle:
Stator and Casing

* Courtesy of M. Kamper, University of Stellenbosch
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RSM capabilities:
Torque

* Courtesy of M. Kamper, University of Stellenbosch
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RSM capabilities:
ABB uses RSMs (17 – 350 kW)

* ABB „Synchronous reluctance motor-drive package for machine builders“, Brochure 2014
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RSM capabilities: 
ABB uses RSMs (… to improve efficiency)

* ABB „Synchronous reluctance motor-drive package for machine builders“, Brochure 2014
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RSM capabilities:
ABB uses RSMs (… or to decrease size)

* ABB „High output synchronous reluctance motor and drive package“, Brochure 2012
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RSM capabilities:
Efficiency comparison IM vs. RSM (#1)

* ABB „Low voltage - IE4 synchronous reluctance motors“, Brochure 2016
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RSM capabilities:
Efficiency comparison IM vs. RSM (#2)

* A. Bogletti,.„Experimental Comparison of Induction and Synchronous Reluctance Motors Performance“, 2005
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RSM modeling and control: 
Nonlinear flux linkage and torque
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RSM modeling and control: 
Nonlinear (differential) inductances
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RSM modeling and control: 
Nonlinear control system
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RSM modeling and control: 
Some laboratory setups @MUAS
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RSM modeling and control: 
Control performance
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RSM modeling and control: 
Control performance (zoomed-in plots)
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RSM modeling and control: 
Efficiency map (as generator)
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