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Abstract - The paper presents a comprehensive analysis of
switched reluctance motor (SRM) drive system under different
realistic fault conditions. A simple modeling and simulation
technique is used to investigate the fault tolerant behavior of
SRM, based on current and position dependent nonlinear flux
linkage, which is found to be more appropriate compared to other
methods reported in literature. Typical cases considered are: open
circuit fault on winding, converter device short or open circuit,
and reduced dc link voltage caused by rectifier faults and single
phasing of input supply. Pre-fault condition is taken to be the
steady state operation under no load or full load torque at rated
.speed. The performance indices under fault conditions are speed
ripple, torque ripple, steady state error in speed, starting and
reversal time. The response of speed, current and torque under
pre-fault and post-fault conditions are compared to illustrate the
fault tolerant capabilities of the SRM drive under dynamic
operating conditions.

Index terms - Fault analysis, switched reluctance motor,
electric drive, abnormal operation

I. INTRODUCTION

The importance of modeling and analysis of switched
reluctance motor (SRM) under fault and abnormal operating
conditions stems out from its applications as actuators and
compressor systems of aerospace industry. Such critical
applications require a highly reliable drive system which can
continue to operate despite partial failures occurring in the
motor-converter unit.

Electric drive systems requiring high degree of reliability
consider and prefer the SRM, due to its superior fault tolerant
characteristics. Because of the magnetic independence of the
motor phases and the circuit independence of inverter phases,
a fault in either a motor winding or an inverter phase can be
conveniently detected and isolated with no effect on other
phases. The motor can continue to operate with reduced power
output and slightly inferior speed-torque characteristics.

This is in contrast to the winding faults in ac machines
which lead to more severe consequences [1-6]. A fault in one
phase seriously affects the operation of other phases because
of the mutual magnetic coupling of the stator windings of ac
motors. The star-delta connection of a typical three phase
squirrel cage induction motor increases the electrical coupling
of the phases. The failure of one phase either by winding
connection or by power switch inaction leads to single-phase
operation of three-phase machine.

Thus, continuing research has focussed on fault tolerant
characteristics of SRM under different types of faults. The high
quality dynamic performance expected from a variable speed
drive includes fault tolerant characteristics of motor-converter

system. Here, a satisfactory performance would mean that, on
occurrence of fault, the drive continues to operate with a
minimum level of performance as regards (i)speed oscillations,
(ii)torque pulsations, (iii)vibration, (iv)noise (v)temperature rise
and (vi)power output. In this paper, attention has been focused
on the response of the drive perfonnance under fault conditions
with respect to speed oscillations, torque pulsations and
distortion in current and torque response under fault conditions.
Vibration, noise, temperature rise and power output has been
considered in previous work as discussed below.

The concept of fault analysis of the SRM was first
investigated by Stephens [7] by experimentally simulating the
fault conditions. The work mainly concentrated on fault
detection, isolation and management. Effect of fault on
increase in vibration for certain cases has also been reported.
Arkadaan et al [8,9] introduced the computer aided modeling
of internal and external fault conditions for SRM drive using
inductance profile obtained by FEM, as the parameter for
performance simulation. They have proposed a complex
iterative criterion of convergence wherein inductance
estimation by FEM is coupled with current estimation by state
space technique.

In simulating the faulted operation of the motor, an iterative
procedure [8,9] have been used to update the inductances under
fault condition. The approach outlined in their work makes use
of the prefault inductances and simulates an internal and
external fault The state space model is then iterated until it
reaches faulted steady state condition. The currents from this
analysis are then used in the finite element model to predict a
new set of updated inductances. These updated inductances are
then again used in the state space model to predict a new set
of fault currents. This iterative approach is repeated till a
predefined convergence criterion is satisfied.

A similar procedure have been adopted by Jack et al [10] in
predicting the thermal performance of permanent magnet motor
for comparison with switched reluctance motor. Belfore et al
[11] have proposed the use of evolutionary neural networks for
modeling of SRM drive under fault conditions. Overcurrent,
over/under voltage fault detectors and gate blocking circuits
using comparator and R-S latch, have been incorporated in
controller circuit [7] to detect a fault and instantly isolate the
faulty circuit without causing damage to semiconductor devices
or motor windings, and without causing drive maloperation.

II. LIMITATIONS OF THE EXISTING MODELS

The limitations of the available techniques in modeling the
operation of SRM under fault conditions can be summarized
as below.
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(i)The existing models make use of inductance as a parameter
resulting in a linear modeling approach of highly nonlinear
SRM. (ii)Extensive use of FEM package results in requirement
of computer with large memory and an expert hand to use the
package. (iii)The range of faults considered are limited in
terms of device or winding open circuit fault under no load
and full load. (iv)The effect of fault on speed oscillations,
torque pulsations and current and torque distortion has not
been presented.

Based upon the above survey, it is felt that a simple and
general technique of comprehensive modeling and analysis of
SR motor and controller need to be evolved to estimate the
performance of SRM drive under different fault and abnormal
conditions. It is also necessary to predict a comprehensive
response including speed oscillations, torque pulsations and
distortion of current and torque response under fault conditions.
This paper, therefore, presents, such a general and simple
methodology through which typical results on a SRM drive
under fault are evolved and illustrated. This method makes use
of flux-linkage (and not inductance) characteristics to simulate
the dynamic performance of SRM under a wide range of fault
and abnormal conditions. New results give exciting insight of
the motor behavior under fault conditions. This method
facilitates the performance prediction of fault tolerant
characteristics of SRM under motor-converter fault/abnormal
conditions during steady state, speed reversal, at no load, and
full load torque. This helps in developing suitable fault
handling strategies for critical applications like aerospace
industry which require highly reliable electric drive system.

III. FAULT AND ABNORMAL CONDITIONS

The principal electromagnetic faults considered here are
those taking place inside the motor, called internal faults, and
those in the converter, called external faults. Abnormal
operating conditions practically encountered are the collapse of
dc link voltage and its subsequent restoration, and motor
operation at reduced dc link voltage. A broad classification of
faults is as under:
l)Fault within the machine: (a)winding open circuit,
(b)winding insulation failure leading to partial or complete
short circuit of phase winding, (c)phase-to-phase winding short
circuit, (d)winding short circuit at terminals, and (e)position
sensor failure.
2)Fault on converter side: (a)power device short circuit,
(b)power device open circuit
3) Abnormal Conditions: (a)reduced dc link voltage due to
partial failure of three phase diode bridge rectifier or single
phasing of three phase power supply. This leads to a reduction
of dc link voltage by 33%, and (b)momentary interruption of
three phase supply: sometimes, a transient interruption of three
phase supply occurs which leads to exponential decay and rise
of dc link voltage for the period of supply interruption.

In most of the cases reported in this paper, the fault
conditions are considered to occur while the motor is operating
under steady state at rated speed on no load and full load

torque.

IV. ANALYSIS UNDER FAULT CONDITIONS

Basic governing equations of the motor and controller using
flux linkage concepts are given in the accompanying paper
[12] for normal operation. These equations get modified under
faults due to changed terminal constraints as follows:
(i) In case of internal fault in the machine, when one winding
is open, or, in case of external fault on the converter, when
one semiconductor device experiences an open circuit, there is
no excitation available to the faulty phase and the four phase
SRM operates with sequential excitation of remaining three
windings only. The healthy phases continue to get normal
switching pattern from the controller.
(ii) In case of external fault, when one of the semiconductor
device is short circuited, the particular phase winding receives
continuous excitation, irrespective of rotor position, and
whether the controller sends switching pattern to it or not. In
this particular case, due to short circuiting of the device, the
affected phase gets uncontrolled excitation. Due to this
uncontrolled excitation, the current in faulted phase increases
to a very large value and is limited by the winding resistance
and rotational voltage. Eventually, the device punctures (fuses)
or a fuse placed in series with device blows out depending
upon its fuse rating (I2t) and short circuit fault current
magnitude. The remaining healthy phases continue to get
normal switching pattern for excitation,
(iii) In case of reduced dc link voltage due to failure of dc link
capacitor, single phasing of three phase supply or partial failure
of three phase diode bridge rectifier, all the four phase
windings uniformly receive reduced voltage for their excitation.

The above analysis of excitation pattern gives the modeling
strategy to be adopted for the voltage appearing across the
healthy and faulty phases under different types of fault
conditions. Thus, for performance characterization of fault
conditions, the voltage v(t), appearing in the model eqns. Vj -
Rij + dijrydt, is appropriately modified. Under normal
operation, the switching pattern of the phase winding (and
corresponding semiconductor device) has a value of v(t) =
+VJ2, -VJ2 or 0 depending upon the excitation status of the
device. Hence, the proposed modeling strategy for analyzing
the behavior of SRM under fault conditions is considerably
simplified as compared to prevalent procedure mentioned in
the literature.

V. RESULTS AND DISCUSSION

An algorithm is developed to predict the performance of
SRM drive using an integrated SRM-converter model. This
algorithm is used for the proposed switching pattern under
different types of fault conditions. The data of experimental
magnetization curves and static torque characteristics in form
of look-up table are extensively used for realistic simulation of
performance under fault conditions.

The dynamic performance of SRM drive under different
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fault conditions is presented here. The effect of fault on motor
speed, reference current, current in faulty phase, current in
healthy phase, torque developed by faulty phase, torque
developed by healthy phase and net torque responses are
presented to evaluate the depreciation in drive performance
under fault conditions.

A. Open Circuit Fault Occurring During Steady State
1) At no Load: The response of SRM drive under open

circuit fault occurring during steady state operation at no load
torque is shown in Fig. 1. The motor is rotating at a steady
state speed of 1500 r/min (Fig. l(a)) on no load (2N.m) with
a speed ripple of 1 r/min. Due to inherent nonlinearity of the
SRM drive, the reference current has pulsations as shown in
Fig. l(b). The current in healthy and faulty phase, torque
developed by healthy and faulty phase and net torque response
are shown in Fig. l(c), l(d), l(e), 1(0, and l(g) respectively.
At time (=0.08 sec. an open circuit fault occurs and one of the
motor phase winding is open circuited. This results in reduced
availability of net torque due to the absent> electromagnetic
torque of faulty phase. Thus, there is an increase in net torque

pulsations as shown Fig. l(g). The reference current magnitude
for all the four phases is same and is derived from the net
toque magnitude. Due to this increase in net torque pulsations
under faulty conditions, the reference current response gets
distorted with increased reference current demand during the
time period when the faulty phase is supposed to receive
excitation. Thus, there is an increased pulsation in the
reference current (Fig. l(b)). Since, one of the winding has
developed an open circuit fault, there is no current observed in
the affected phase winding after the occurrence of fault (Fig.
l(d)) and consequently there is no torque developed by the
faulty phase after occurrence of fault (Fig. 1 (f))- The unbalance
in reference current results in distortion in current pulses in
healthy phase (Fig. l(c)) and corresponding unbalance in
torque (Fig. l(e)) developed by a healthy phase after the
occurrence of fault. The net result of an open circuit fault is an
increased ripple in torque and increased ripple in speed as
observed in Fig. l(g) and Fig. l(a) respectively. However, the
drive is capable of operation at the same steady state speed
with slightly inferior response. The current and torque of other
healthy phases are similar in nature but time displaced and
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Fig. I Response of SRM drive when open circuit fault occurs during steady state operation at no load
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hence are not being presented here. The experimental results
of speed, current in healthy phase, and current in faulty phase
are shown in Fig. 1 (h). The trace of speed shows that there is
negligible effect on speed on the occurrence of open circuit
fault at no load. The noise level emitted by the motor on no
load does not exhibit much difference under normal and open
circuit fault operation. The noise level measured by sound level
meter, under normal and fault condition is found to be 92 and
92.5db(c) respectively.

2) At Full Load: Response of the SRM drive under open
circuit fault at full load condition is shown in Fig. 2. The
motor is rotating at a steady state speed of 1490 r/min (Fig.
2(a)) with a speed ripple of 11 r/min at full load torque of 25
N.m prior to the occurrence of fault at time t=0.12 sec. After

the occurrence of fault, there is no excitation available to the
open circuited phase (Fig. 2(c)) and hence there is no torque
(Fig. 2(d)) developed by this phase. The increased current
demand by the healthy phase and corresponding increased
torque developed by a healthy phase are shown in Fig. 2(e)
and Fig. 2(f) respectively. The effect of open circuit fault on
net torque (Fig. 2(b)) shows marked increase in torque ripple
under fault condition as compared to pre-fault status. This
results in an increase in speed ripple from 11-r/min-at-pre-fault
to a value of 43-r/min-under-fault conditions. However, due to
magnetic independence of motor windings, the open circuiting
of one phase does not lead to severe loss of operating point
and the motor continues to operate with increased torque and.
speed ripple. The current and torque of other healthy phases
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Fig. 2 Response of SRM drive when open circuit fault occurs during steady
stale operation at full load

are similar in nature but time displaced and hence are not
being presented here. The experimental results for this type of
fault is shown in Fig. 2(g). The speed response shows that
there is negligible effect on speed on occurrence of open
circuit fault, even when the drive is developing rated load
torque. The noise level emitted by the motor on full load,
exhibits substantial difference, under normal and open circuit
fault operation. The noise level measured under normal and
open circuit fault condition, in this case, is found to be 94 and
100db(c) respectively. Thus, there is a marked increase in the
noise emitted by the motor with corresponding increase in
vibrations.

3) Speed Reversal at no load: The dynamics of SRM for
speed reversal at no load with one winding open circuited is
shown in Fig. 3. The motor is rotating at 1500 r/min with
sequential excitation of 4-phase windings prior to occurrence
of open circuit fault at time t=0.08 sec. The command of speed
reversal is issued at time t=0.15 sec and the rotor speed
follows the command speed and reaches the new steady state
speed within 150 msec. Due to open circuiting of one phase
winding, there is no current in opened phase (Fig. 3(c)) and
hence there is no torque developed by this phase (Fig. 3(d)).
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Fig. 3 Speed reversal response of SRM drive for open circuit fault occurring during steady state operation at no load

The effect of open circuiting on reference current is shown in
Fig. 3(b) which shows increased ripple in reference current
during steady state. During the transient period of change of
state of speed reversal, the speed controller output is saturated,
and hence the reference current and the winding current of a
healthy phase (Fig. 3(e)) is limited by the limiter. Due to open
circuit fault, the torque developed by a healthy phase (Fig.
3(0) and net torque (Fig. 3(g)) become asymmetrical and
unbalanced as compared to pre-fault status. The comparison of
speed reversal response during normal 4-phase excitation and
abnormal 3-phase excitation is shown in Fig. 3(a). It is
observed that due to absence of one phase excitation, the time
taken to complete the speed reversal transient under fault
condition is 150 msec as compared to 100 msec under normal
excitation. The current and torque of other healthy phases are
similar in nature but time displaced and hence are not being
presented here. The experimental results for thus type of fault
are shown in Fig. 3(h), which shows the trace of speed, current
in faulty phase and current in healthy phase, under open circuit
fault conditions.

B. Motor Startup with One Phase Isolated

The possibility of motor startup with one phase isolated and
its comparison with normal 4-phase excitation is presented
through Fig. 4. The speed response shows that the motor is
capable to start, accelerate and reach the reference speed even
with one phase isolated. But this is marked with an inferior
starting with jerks during the periods where the torque
supposed to be developed by open circuited phase is missing.
Due to this reason the time taken to reach steady state speed
also increases as compared to normal excitation. The effect of
fault on reference current compared with reference current of
normal operation is shown in Fig. 4(b). Comparison of winding
current in healthy phase, under faulted operation, with the
current .of that phase during normal operation can be made by
observing Fig. 4(c) and Fig. 4(d) respectively. This distortion
in winding current is due to the corresponding distortion in the
reference current. Similar observation can be made regarding
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the torque developed by healthy-phase-under-fault condition
(Fig. 4(e)) with the torque developed by that phase during
normal operation (Fig. 4(f)). The increase in ripple, unbalance,
and asymmetricity in net torque under fault condition as
compared to normal operation is observed by comparing Fig.
4(g) with Fig. 4(h). The current and torqup of other healthy
phases are similar in nature but time displaced and hence ate
not being presented here. From the study of Fig. 4 it can be
inferred that the 4-phase SRM is capable of starting with one
phase isolated but with an inferior performance in terms of
increased starting time, increased torque and speed ripple. The
time taken to start with one winding open circuited is 55 msec
whereas under normal operation with 4-phase excitation the
motor takes only 43 msec for starting.

C. Controller Device Short Circuit
I) At no Load: The response of SRM drive operating on no

load with an external fault occurring in the controller by way
of device short circuit is shown in Fig. 5. The motor is . , . . . , .
operating at a no load torque of 2 N.m and rotating at 1500 developed by faulty phase and healthy phase are shown in Fig.
r/min (Fig, 3(a)) with a speed ripple of I r/min prior to device 5(c), Fig. 5(d), Fig. 5(e) and Fig. 5(0 respectively. The current

short circuit which occurs at t=0.07 sec. Due to false triggering
or device malfunctioning or switching transient, if the power
semiconductor device is short circuited then the current
through the affected device rises abruptly and the device
punctures (or HRC fuse placed in series with device blows),
resulting in subsequent opening of phase winding. Due to this
phenomenon in the converter, a sudden rise in the speed to a
value of 1568 r/min is observed at the instant of occurrence of
short circuit. The reason for this sudden rise in speed is as
follows. The fault occurred at an instant when the device was
about to excite the phase winding i.e. prior to occurrence of
fault, the rotor pole corresponding to excited stator was about
to enter the region of rising inductance zone. Due to device
short circuit, a large spike of short circuit fault current in the
winding, during rising inductance zone, resulted in the motor
developing a large motoring torque, because of which a sudden
rise in speed is observed. The subsequent opening of device
results in open circuiting of affected phase winding. The
response of current in faulty phase and healthy phase, torque
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Fig. 5 Response of SRM drive when controller device short circuit
occurs at no load

and torque of other healthy phases are similar in nature but
time displaced and hence are not being presented here. After
the short circuited device becomes open circuited, the
controller regains control and the motor continues to operate
with increased speed and torque ripple, as in case of open
circuit fault.

2) At Full Load: The response of the SRM drive operating
on full load with an external fault of device short circuit is
shown in Fig. 6. The motor is operating at full load torque of
25 N.m and rotating at 1500 r/min with a speed ripple of 12
r/min prior to device short circuit occurring at time t=0.16 sec.
Due to false triggering or device malfunctioning or switching
transient, if the power device is short circuited, the current
through the affected device rises abruptly and the device
punctures (or HRC fuse placed in series with the device
blows), resulting in subsequent opening of phase winding. Due
to this phenomenon in the converter, a sudden dip in the speed
to a value of 760 r/min is observed at the instant of occurrence
of device short circuit. The reason for the dip in speed is as
follows. The fault occurred at an instant when the device was
about to commutate i.e. prior to occurrence of fault, the rotor
pole corresponding to excited stator has reached a position
where it was about to enter the region of falling inductance
zone. Due to device short circuit, a large spike of short circuit
fault current in the winding, during falling inductance zone,
resulted in the motor developing a large braking torque,
because of which a sudden dip in speed is observed. The
subsequent opening of device results in open circuiting of
affected phase winding. The response of current in faulty phase
and healthy phase, torque developed by faulty phase and
healthy phase are shown in Fig. 6(c), Fig. 6(d), Fig. 6(e) and
6(f) respectively. The current and torque of other healthy
phases are similar in nature but time displaced and hence are
not being presented here. After the short circuited device
becomes open circuited, the controller is able to regain control,
the motor picks up speed and continues to operate with
increased speed and torque ripple as in the case of open circuit
fault.

D. Response of SRM Drive
I) When DC Link Voltage Drops by 33%: This section

presents the results of SRM drive operation when dc link
voltage drops by 33% due to reasons such as single phasing of
three phase supply or partial failure of three phase diode bridge
rectifier. The results are shown in Fig. 7. The speed response
of the motor operating at no load (2 N.m), half full load (12
N.m) and full load (25 N.m) torque is shown in Fig. 7(a),
which illustrates that the reduction in dc link voltage from 600
V to 400 V does not have severe effect on motor speed for a
load torque up to 12 N.m. Beyond half full load, the drive
capability is gradually lost and the speed slowly dips to settle
down to a new steady state speed of 1300 r/min at full load
torque. The exponential decay in dc link voltage from 600 V
to 400 V is also shown in Fig. 7(a). In this case, all the four
phases of the SRM receive uniform reduced voltage for
excitation. The reduction in voltage, in general, reduces the
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Fig. 7 Response of SRM drive when dc link voltage drops by 33%

speed of the motor, margin of reduction being dependent upon
the load torque. The response of current, phase torque and net
torque for a representative case of half of full load torque is
shown in Fig. 7(b), Fig. 7(c) and Fig. 7(d) respectively. It can
be observed that a decrease in dc link voltage results in an
increased current drawn by the motor winding with an increase
in torque developed so as to effect least reduction in operating
speed of the motor.

2Hinder DC Link Interruption: The response of SRM drive
under influence of transient interruption of three phase supply
resulting in exponential decay and subsequent exponential rise
of dc link voltage is shown in Fig. 8. The motor is operating
at a steady state speed of 1500 r/min (Fig. 8(a)) driving a load
torque of 2 N.m at a dc link voltage of 600 V. At time t=0.08s
a supply transient is observed which disrupts dc link voltage
for 80 msec. During this transient, there is an exponential
decay in dc link voltage from 600 V to zero and subsequent
exponential rise in dc link voltage from zero to 600 V. Due to
this transient interruption of dc link voltage, there is a drop in
speed from 1500 r/min to 1375 r/min. As the transient

560



1 1 50- -

= 7B3^ -

- Z B Sf
I
. 0

i —"""i

\

0 . ' 1

|
1

-/I
IT !

0 J 3 0 .
8(a) Speed response

8(b)Phase current
207

2 1B; -

8(c)Phase torque
0 . 1

. -I 0720. 0
8(d) Net torque T in" <s>
Fig. S Response of SRM drive under dc link interruption

0 . CX

vanishes, (he loss and regain of dc link voltage results in fall
and subsequent restoration of motor speed to pre-transient
value. During transient period, when dc link voltage drops
from 600 V to zero there is similar decay in winding current
(Fig. 8 (b)). phase torque (Fig. 8(c)) and net torque (Fig. 8(d)).
Due to the change of state, large current and torque spikes are
observed in the response. The occurrence of power system

, transient and its subsequent clearance does not have fateful
effect on motor operation and the controller is able to regain
control of the drive and motor continues to operate normally
after the transient vanishes.

A summary of the results of SRM drive operation
working under different types of fault conditions is shown in
Table I. This table gives the pre- and post-fault values of
speed dip/rise, torque ripple, speed ripple, starting time,
reversing time of SRM for various faults encountered by the
SRM operating at no load and full load torque. A study of the
table shows that, in general, on occurrence of external/internal
fault at no load/full load during motor startup/steady state
operation for open circuit/short circuit and dc link voltage
anomaly, there is a slight deterioration in performance in terms
of increased speed and torque ripple. In some cases the speed
settles down to a new value of equilibrium depending upon the
new reduced value of developed torque. The distortion in
speed, current and torque profile is because of the unbalanced
operating condition due to fault, and could cause problems in
certain applications. However, the capability of the SRM to
provide continuous motoring torque during faults under
consideration, could be of interest in some aerospace and
automation applications where reliability of operation is of
prime concern. In such applications, it is desired that the drive
operates reliably despite partial failures.

Experimental validation of the proposed modeling
strategy is carried out for certain cases such as winding open
circuit during steady state operation at no load, load, and
reversal of direction of rotation. A comparison of the
experimental and simulated results, validates the algorithm

Table I Summary of performance of 4 kW SRM operating under fault conditions

Winding open circuit condition

Load

-

No Load

Rill Load

Speed Ripple (r/min)

Pre-Fault

1

II

Post-Fault

5

43

Torque Ripple (N.m)

Pre-Fault

2.5

16

Post-Fault

7.5

41

Starting Time
(msec)

Normal

43

-

Fault

55

-

Reversal Time
(msec)

Normal

100

-

Fault

150

-

Device short circuit and subsequent open circuit condition

Load

-

No Load

Full Load

Speed Ripple (r/min)

Pre-Fault

1

12

Post-Fault

5

50

Torque Ripple (N.m)

Pre-Fault Post-Fault

2.5

16

7.5

42

Dip / Rise in
Speed

(r/min)

68 Rise

760 Dip

Time to
Recover

(msec)

30

80

Noise db(c)

Pre-fault

92

94

Post-fault

92.5

100
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developed to simulate the drive response under fault
conditions.

VI. CONCLUSIONS

A comprehensive analysis of modeling technique of
excitation pattern of SRM drive system with conventional
controller, based on nonlinear flux linkage concept reported in
the paper has been found to be simple and effective in
predicting the behavior of the drive under different
fault/abnormal conditions.

Different realistic fault conditions have been analyzed both
through simulation and experimentation to present a
comprehensive set of results to assess the fault tolerant
capability of the system. Experimental results compare well
with the predicted pattern thus validating the modeling
methodology. SRM has good fault tolerant capacity under the
conditions considered.

The superior fault tolerant performance of the SRM is
established. The drive is able to sustain various categories of
the motor and converter faults and continues to operate
satisfactorily. The continued excitation of a shorted phase
causes overcurrents and severe mechanical vibrations, but the
disconnection of a phase only reduces the torque output
dependent on the number of disabled phases.

The results presented provide useful guidelines in evolving
suitable fault handling control strategies.
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