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Overview

Static Analysis of Torque and Flux Linkage

Dynamic Analysis of the Switched Reluctance Machine 
operating in Motor Mode

Dynamic Analysis of Switched Reluctance Machine 
Operating in Generator Mode

Comparison to System Simulation in SIMPLORER



SRM Motor/Generator

Single SRM that generates the power for the two independent power channels.



Dual Channel SRM

A12

A21A22

A11

Three-phase, two repetition experimental SRM with 
the flux paths indicated for A phase of both channels.



Static Analysis

Calculated static torque and 
flux linkage while exciting one 
phase at a fixed current 
versus rotor position



Parametric Analysis



Results – Flux Linkage

0 200 400 600 800 1000
0

0.01

0.02

0.03

0.04

0.05

0.06

0.07.07

0

λ11jθ ji,

1 103
×0 Iji



Results – Torque 

EISG Static Torque Imax 1000A, 50 A steps
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Transient Analysis - Circuit 
Layout



Circuit Layout – One Channel

VDC

Phase A1 Phase B1 Phase C1

Each phase consists of two coils in parallel. 



Subcircuits to Define Trigger Point

Phase A

Phase C
Phase B

Phase A Phase B Phase C

Pulsed Voltage Source as 
a function of Position



Current Control with Hysteresis

Diode and Switch act as a transistor. S1 and S2 
are voltage controlled switches that use the 
voltage from Phase A subcircuit to determine 
ON/OFF state.

W1 is a current controlled switch.  When the value of 
IA1 is greater than 700 amps, the switch is opened. 
When the current falls below 500 amps the switch is 
closed.



Transient Results

Comparison of the phase current at 
5,232 rpm with a 700A peak current. 
The measured current scales are 100A / 
division and 204.8 µs / div. The 
measured current is inverted.



Transient Results

Comparison of the phase currents at 
16,000 rpm. The measured current 
scales are 100 A / division and 102.4 
µs / div. The measured signal is 
inverted.


