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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




Dual Channel SRM

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
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Parametric Analysis

Setup Angle Ia Toroue (M) Flux Flux
[phaplsll] [phaplslZ]
setupdio -22.5 50¢ 0,000495272 ¢ 0.000835363; 0.000835327
SetupZe -Z2 50 0.137995: 0.000339527: 0.0003392805
Fetupds -21 L0 0. 437475 0.000354038 0.00085404
setupbe -20 50 0.814375: 0.000534506; 0.0008354506
Fetupss -13 L0 1.38715 0.000935605 0.000935605
setuplis -15 50 2.50475 0.00103258 0.00103247
setuplia -17 50 5.7113 0.0012z202 0.0012z202
getuplds -16 L0 11. 402 0.00165164 0.00165164
setuplab -15 50 11.3685 0.00224502 0.002246357
setuplsa -14 L0 11.4569 0.002807 0.0028072
setupzio -13 50 11.2434 0.00336667 0.00336672
SetUpZan -1z a0 11. 3326 0.0039224d5 0. 00392245
setupzds -11 50 11.1489 0.00447676 0.00447594
setupzhah -10 50 10.9869 0.00502175 0.00502177
SetupZsa -9 L0 11.0822 0.00556443 0.00556449
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Results — Flux Linkage

Flux Linkage for two Repetitions vs. Current for Different Mechanical Degrees
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Results — Torque

Torque for one Repetition vs. Rotor Pasition for Various Currents (50 to 1000 Amps)
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Transient Analysis - Circuit
Layout
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Circuit Layout — One Channel
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Each phase consists of two coils in parallel.




Subcircuits to Define Trigger Point

.. Phase A .. Phase B .. PhaseC
Pulsed Voltage Source as % ’ ") ’ " i
a function of Position
Trigger Posifion
Phase C
- Phase B
—  Phase A
05
0L PN PR PP PR M - 1. NSRS IPRPITEITRTEr Ty I AP S L Lo vvonu
0 5 10 15 20 25 30 35 40 45

Angle (Deg mech)




Current Control with Hysteresis

™l

W1 i1s a current controlled switch. When the value of
IA1 1s greater than 700 amps, the switch i1s opened. )
When the current falls below 500 amps the switch is
closed. |

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.




Transient Results

Branch current
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Comparison of the phase current at
Lo 5,232 rpm with a 700A peak current.
The measured current scales are 100A /
division and 204.8 us / div. The
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Transient Results

Winding Current vs Time -
e T S S
EsT Comparison of the phase currents at
16,000 rpm. The measured current
scales are 100 A / division and 102.4
CE[C FOET r us / div. The measured signal is
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inverted.
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