




 
Fig. 2. One of tested SR motors (left) and DC-machine (right) as a loading device. 

 

 
Fig. 3. Measured and calculated magnetization 

curves. 

 
Fig. 4. Measured and calculated static torque curves. 

 

 
 

 
 

Fig. 5. Measured and simulated current waves at 1000 
rpm, turn-on 4o, turn-off 19o, PWM duty 50%. 

 
 

Fig. 6. Measured and simulated current waves at 1500 
rpm, turn-on 0o, turn-off 15o, PWM duty 50%. 



In the figures 3, 4, 5 and 6 a comparison of 
measurements and calculated data are shown for 
one of the SRMs (main parameters can be found in 
the Appendix). The presented comparison shows 
good agreement of the experiments and 
simulations.  
 

VI. CASPOC-SRD: new possibilities in 
simulation of SR drives 

 
The novel software called CASPOC-SRD is a stand-
alone application built on the basis of standard 
CASPOC software. Inside a simulation project, a 
prototype design of a SR machine is embedded. In 
the SRD design tool the SR machine is prototyped. 
From the SRD design tool the parameters for the 
behavioral model of the SR machine are exported and 
used in the total drive simulation. Based on the 
simulation results of the total drive system, the 
prototype can be optimized in the SRD design tool. 
Compared to existing packages the coupling to the 
total drive simulation brings the advantage to optimize 
the SRM for any possible drive configuration. Not only 
the SRM can be optimized, but the total drive system 
can be optimized. 

Advantages of a direct coupling between a SR 
machine prototype and a drive simulation are: 
• Test the prototype with a more realistic voltage 

waveform instead of an ideal square wave. 
• Harmonics in the power converter are influencing 

the produced torque. 
• Non-linear loads (for example, periodic or 

pulsating) influence the SR machine behavior. 
• Delays in the control influence the maximum 

speed, which can be tested for worst case 
situations 

The simulation shows the behavior of the entire SRD 
system (Fig 9). The Graphical User’s Interface (Fig. 8) 
is similar to that of standard CASPOC. Instant values 
of current, voltage, torque etc. can be displayed in 
graphical or text format.  

VII. Conclusions and future plans 

The presented model makes it possible to investigate 
the electromagnetic behavior of the SR drive. It is 
important to point out that the thermal, mechanical 
and vibro-acoustic processes have to be analyzed as 
well. In the future versions of CASPOC-SRD 
analytical models for estimation of temperature rise, 
acoustic noise and critical speeds will be available 
(Fig. 7). 
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Fig. 7. Present capabilities of the software and the future plans. 



 
 

Fig. 8.CASPOC-SRD: Motor data entry and simulation ofa 8/6 SRD. 
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APPENDIX 

 
The steel curve: 

B, T H, A/m B, T H, A/m 

0 2 1.51     1300 

0.7 500 1.57     2000 

1.27     900 1.7 5000 

1.44 1100 1.9 14000 
 

The SR motor data: 



General data 

Rated Power 5 kW 

Rated Speed 1500 rpm 

Configuration 

Stator Poles 8 

Rotor Poles 6 

Geometry 

Stator Diameter 206 mm 

Rotor Diameter 116.2 mm 

Air Gap 0.4 mm 

Stack Length 150 mm 

Stator Tooth Width 20.6 mm 

Rotor Tooth Width 23.8 mm 

Stator Tooth Height 32.5 mm 

Rotor Tooth Height 16.1 mm 

Stator Yoke 12 mm 

Rotor Yoke 17 mm 

Shaft Diameter 50 mm 

Winding data 

Number of Turns in a Coil 70 

Coils in Parallel 2 

Single Strand Diameter 1.18 mm 

Supply 

DC voltage 540 V 

Converter type –  

asymmetrical half-bridge 
 

 
 

 
Fig. 9.  Simulation of a SR machine with experimental results 


