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5.1 INTRODUCTION 

The SRM drive plays a key role in several applications; it is very regular and 

attractive for irrigation applications as well as domestic PFC applications. It has 

several advantages like optimal performance, greater efficiency, simple design, low 

cost, ease for fault diagnosis, tolerance high temperatures. The general introduction, 

operating principle, performance characteristics and literature survey already 

explained in previous chapters. The switched reluctance motor drives are being 

preferred for variable speed operations since 1970’s. The re-designing of several 

switched operated drive motors are manufactured due to possibility of high power 

electronic components and economical cost.  

Contrary to AC motors, SRM motor drive draws the uni-polar current and 

develops uni-directional torque. In SRM, the torque is directly proportional to the 

square of current. Based on these SRM drive has good starting stability compared to 

DC series motor, which is mainly used where the high starting stability is needed. The 

SRM drive requires only one switch per phase but AC motors requires minimum two 

switches per phase [1]-[11]. The expressed torque function requires a relation between 

the flux linkage and rotor position.  

Controlled torque can be acquired from magnitude control of flux linkages and 

by controlling the speed of stator flux vector. This SRM drive supports the enhanced 

autonomy over the production of torque and control strategy since SRM drive have 

minimum mutual coupling effect between phase windings. The handling of phase 

windings is very accurate since the stored energy is stated as magnetic energy. A 

prominent way is established for handling this energy in phase windings which leads 

to optimal topology for SRM drive system. The possible stored energy, sometimes 



 

fed-back to the DC source by the way of electro-magnetic energy called as a free-

wheeled energy as proposed in [14].  

Sometimes, energy was partially converted to mechanical/electrical energy and 

also conveyed in phase windings. All the conveyed energy handling process gives a 

broad range of several opportunities for selection of right topologies with the 

constraint of p, (p+1), 1.5p, 2p switching schemes, where p is the requirement of 

phases. Moreover, SRM drive requires DC source as an input either from batteries or 

rectified source by diode/thyristors bridge rectifier. The primary aspect of this chapter 

is innovation of new converter topologies for SRM drive system with low cost and 

greater performances [15]. Different converters for SRM drive are classified based on 

need of phase independence and uni-polar current sequence.  

Different converter topologies have been emerged with many amenities such as 

fast commutated time, continuous process, improved switching devices, incredible 

efficiency, greater performance characteristics, etc. The optimal selection of converter 

topology for a specific application is very prominent for high/medium speed range 

drive systems. The size, cost, performance of the SRM drive are dependent on the 

optimal selection of converter module with effective control objective [16]-[19]. In 

this chapter are explored the special characteristics of different converter topology 

schemes along with their advantages/disadvantages.              

5.2 DIFFERENT FEATURES OF BASIC CONVERTER 

TOPOLOGIES 

    The optimal selection of prominent converter strategies for domestic PFC and 

irrigation applications is important concern in present situation [20]. Although, the 

SRM drive has some basic requirements, such as   



 

 At least one independent switch conduction principle should be present in 

every phase of SRM drive system. 

 Before stand-by the regeneration region, the phase excitation is done by 

converter for enhanced performance of converter with greater efficiency. 

 The energy is transferred to single phase while simultaneously extracting 

energy from other phases. So, possibility of phase over-laps in converter. 

 Need to modulate the phase voltages by developing active modulation 

schemes at low operating speeds for confer the phase current controlling. 

 A high forced voltage is to be applied at very high range speeds for fast 

current injection in to phase windings. 

 The energy acquired from the outgoing phases should be fed-back to DC 

source by de-energizing process. 

 The provided converter is trying to free-wheel to eradicate the switching 

frequency based on its chopping period; although the switching loss and 

hysteresis loss should be reduced. 

 Switching loss minimization is done by the operation of zero current/voltage 

switching scheme in converters by the help of resonance circuits. 

 Mostly, desiring low range switch type converter scheme for SRM drive 

system is proposed in several applications. 

 The efficiency and application field of converter topology is defined by the 

optimal selection of switching strategy, dwell angle and control objective. 

However, different converter strategies are merely selected for acquiring the 

basic need of drive circuitry. The specific schemes are allowed to classify the 

requirement of number of switches/phase control over the each phase of the drive is 



 

described. Some novel converter schemes are evaluated for SRM drive system in this 

chapter along with comparisons.  

 5.3 CLASSIFICATION OF DIFFERENT CONVERTER 

TOPOLOGIES 

Negligible mutual coupling in SRM drive system leads to full independent 

control on every phase winding as well independent control of torque [21]. The stored 

magnetic field is required to handle due to the feature of excessive voltage generation 

in windings, because of switching components to be damage. Based on this concern, 

different converter topologies have eminent process called as free-wheeling process. 

Several switching strategies have been designed based on features as explained in 

above case. An effective division of SRM drive converters are considered by 

requirement of switching components as introduced in [22]. The specific 

characteristics of this new division, against the classical division are explored in [23]. 

The main classification depends mainly on requirement of number of active switching 

devices, diodes, complex design, cost effectiveness.     

5.3.1 SRM DRIVE TOPOLOGY BASED ON PHASE SWITCH 

Several options lead to the many power converter topologies with k, (k+1), 

1.5k, and 2 k topologies. In that, ‘k’ specifies the phase number of converter. A dual 

stage circuit topology doesn’t fit for this classification due to inclusion of phases. 

Assume, there is no chance of presence of DC/battery sources for dual stage converter 

topologies. In classical methods, DC sources are obtained by regulated DC supply 

with the help of rectifiers with a high range filter units, which are able to keep stable 

DC voltage at load side. With this classification, it is easy to analyze the requirement 

of switching devices and their relative costs by the need of active devices. The 

converter classification by phase switch scheme is depicted in Fig.5.1. 
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Fig.5.1 SRM Drive Classification by Phase Switch Scheme 

5.3.2 SRM DRIVE TOPOLOGY BASED ON COMMUTATION 

Various converter topologies, having same number of switching devices may 

give rise to different performance characteristics. These performance characteristics 

never are emulated by intended classification. The major classification for SRM drive 

system based on commutation process has been divided in three ways, such as self-

commutation process, extra commutation process, and half-range commutation 

process. The followed commutation process is done by extra utilized commutation 

devices like capacitive, magnetic, dissipative circuitry schemes.       



 

 

Fig.5.2 SRM Drive System Topology Selection Based on Commutation Process 

Moreover, the distinction over the three major types is never clearly defined by 

classical commutation processes because they require high range of capacitors at 

front-end circuitry [24]. The explored classification of optimal selection based on 

commutation process is depicted in Fig.5.2. In commutation process stored magnetic 

energy division is fed-back in four major ways, such as resonant type, magnetic type, 

dissipative type and capacitive types. 

 

 

 



 

5.3.3 SRM DRIVE TOPOLOGY BASED ON CAPACITIVE TYPE 
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Fig. 5.3 SRM Drive Topology Selection Based on Capacitive Type 

The capacitive type topologies have one advantages i.e., the magnetic energy 

is directly forwarded to the boost capacitor. Huge components are required in 

capacitive type for free-wheeling process as compared to several resonant, magnetic, 

dissipative converters for loss maximization [25]-[27]. The efficient magnetic energy 

is fed-back to converter by utilizing the inductance of phase winding. Although it 

exhibits the equivalent series resistor (ESRM), the loss is increased when compared to 

formal converter topologies. Hence, selection of SRM drive based on capacitive type 

is more effective as well as more efficient for better speed regulation, and greater 

efficiency. In the past, various capacitor converter topologies have been explored. 

Mainly, the capacitive type is re-classified into two ways; single capacitor type and 

multi-capacitor type. The selection of SRM drive topology based on capacitive type is 

depicted in Fig.5.3. 



 

5.4 OPTIMAL SELECTION OF DIFFERENT CONVERTER 

TOPOLOGIES 

The optimal selection of explored converters and its control objective for SRM 

drive system is based on operating characteristic performances. Here the author 

evaluates the different converter topologies based on certain requirement of specific 

application by using above classifications. 

5.4.1 C-DUMP CONVERTER TOPOLOGY  

The C-dump converter is generally acquired based on the free-wheeling 

voltage; it should be forwarded to C-dump circuitry by using dumping units. As the 

de-magnetic energy is fed-back to certain voltage source to restore the energy directly 

to the next phases in [27]-[29]. This energy is considered as auxiliary voltage source 

and the schematic diagram of C-dump converter is depicted in Fig.5.4. In that, phase-

A is energized by closing switch T1, this T1 gets switched OFF when the D1 is in 

forward biased because of  Ia phase current is higher than desired current. The process 

of de-magnetization is attained quickly, when the current should be forwarded by the 

dump capacitor Cd as well as the voltage at dump capacitor is raised when the switch 

Tr is switch ON so as to floating the excess energy to DC source via dump inductor Lr. 

The same process is done very quickly by regulating the capacitor voltage when the 

supply voltage is doubled (2V) which leads to (-V) across the outcome phase [30]. 

The operating frequency of dump switch (T2) is greater than the other phase switches 

[37]. 



 

 

Fig. 5.4 Schematic Diagram of C-Dump Converter 

The C-Dump converter topology advantages are followed based on operating 

characteristics; 

 The phase is proper independence of current control objective due to less 

count of switches. 

 The high range of regenerative capability is allowed in C-dump module. 

 Advancement of phase commutation process is achieved. 

The major disadvantages in C-dump converter topology are as follows; 

 This topology requires additional capacitor and inductor for free-wheel 

process. 

 The specific devices rating is double the range of DC link voltage. 

 It is not suitable for larger speeds. 

 Free wheel process is never allowed, when the capacitor voltage is maintained 

at 2V to obtain fast de-magnetized process. 



 

 Minimum drive efficiency is achieved due to greater additional loss coming 

from the circulation energy via DC link and dump capacitor Cd. 

 Zero-voltage switching is not attained in C-dump topologies. 

 It is mostly used for low-speed applications. 

5.4.2 R-DUMP CONVERTER TOPOLOGY  

The schematic diagram of R-dump converter topology is depicted in Fig. 5.5, 

and comprises of single switch/diode on every phase [30]-[45]. The power dissipation 

of that switch is determined by “R”. The stress at switch (which is directly 

proportional to the resistor R) and the current fall time (which is inversely 

proportional to the resistor R) are changed with respect to certain objective. As soon 

as T1 is switch OFF, the free-wheel current should travel via diode D1, capacitor Cs is 

charged, then, the current flows through external resistor (R). The phase is energized 

based on the stored energy; it should be dissipated by the same resistor.    

 

Fig. 5.5 Schematic Diagram of R-Dump Converter Topology 

The rating of T1 may include the several design limitations such as, voltage 

transients at turn-off state. The current passing through negative slope replicates 



 

generation of negative torque which ultimately minimizes the average torque of the 

SRM drive system. The over-all efficiency is decreased due to the phase current 

requires high time to become zero, which is compared to dissipated resistive energy 

and restoring to the main source. The R-dump converter topology has several 

advantages are described as follows; 

 Low cost due to fewer switching components is requires like switches and 

diodes. 

 Package of the R-dump topology is very compact.     

The several disadvantages of R-dump converter topology are described as follows; 

 During the conduction period, the current at zero voltage is not possible. 

 Efficiency is very low. 

 When the phase voltage is doubled then, 
   

  
 is also doubled.  

The R-dump converter topology is mostly used in low speed and low switching 

frequency applications. 

5.4.3 BI-FILAR CONVERTER TOPOLOGY 

 

Fig. 5.6 Schematic Diagram of Bifilar Converter Topology 



 

The bifilar converter configuration employs one switching device and a diode 

per phase but pumps the stored magnetic energy back to the source [45]-[48]. This 

regeneration is acquired by connecting a bifilar winding with polarities. The 

schematic diagram of bifilar converter topology as depicted in Fig.5.6. When gate 

drive signal is switch OFF for the pertaining transistor, the stored energy is fed back 

to the source via diode, bifilar secondary winding connected with the respective 

phases. The voltage across transistor is much higher than the source voltage. Need of 

bifilar windings and their occupation make this type of drive more un-economical. 

The major disadvantage of bifilar windings reduces the power density occupying 

additional slot volume in SRM. It is also merely suitable for low speed applications.      

5.4.4 ASYMMETRIC CONVERTER TOPOLOGY  

The asymmetric converter topology is merely used to get greater switching 

voltages to speed-up the production of excitation currents [41]-[49].  

 

Fig.5.7 Schematic Diagram of Asymmetric Converter Topology  



 

Two diodes/switches/phase are used to attain uni-polar switching strategy, the 

lower switch is used for charge of commutation process where as upper switch is used 

for control objective on each phase. The stored energy is restored by boost capacitor 

(Cb) due to the direction of Da, the maximum boost voltage is obtained by the optimal 

selection of capacitor size. The capacitor boost voltages may fall quickly when the 

switch is ON state, until it attains the DC link voltage (+U). The turn ON/OFF 

voltages can be improved by boost capacitor as applied to phases of SRM motor drive 

system.    

The several advantages of asymmetric converter topology are described as 

follows; 

 Greater control flexibility 

 High fault-tolerance capability, when the drive is operated with minimized 

power level and one switch is damaged; less noise production 

 At very high speed range, independent control action over all the phases is 

more essential. 

 High restriction of supply voltages is possible.  

 The several dis-advantages of asymmetric converter topology are described as 

follows; 

 Conduction loss is increased due to dual active devices are integrated in series 

with phase winding. 

 Due to high conduction losses the efficiency gets reduced.  

 At very high speeds, demagnetizing voltages are generated.  

5.4.5. SPLIT DC-SUPPLY CONVERTER TOPOLOGY 

Here, the dc voltage is split and the split dc voltage is applied across the 

phases allowing freewheeling and regeneration. When switch S1 is turned on the 



 

current circulates through switch T1, phase-A winding and capacitor C1. When the 

gate drive signal for transistor T1 is removed, the stored energy in phase winding 

freewheels through capacitor C2, diode D1 and phase-A winding charging capacitor C2 

and dissipating the stored energy.   

 

Fig.5.8 Schematic Diagram of Split DC-Supply Converter Topology 

The same process is followed for the other phases also with respective 

capacitors and diodes. By careful design measures, by even number of phases the 

capacitor charging is balanced. Based on observation of several converter topology 

performances, it can be said that asymmetric converter has utmost performance 

characteristics. For higher speed operations, the winding currents have fast rise time, 

fast fall time and low peak over-shoot. There is no need of any resistance 

commutation circuitry. The updation of static performance of several converter 

topologies is done by using Matlab/Simulink tool and results are presented.  

 



 

5.5. CONTROL STRATEGY FOR SRM DRIVE SYSTEM 

Switched reluctance motor reflects the same nature as that of series dc 

machine and synchronous reluctance machine, but from control point of view SRM is 

different from these machines. The inductance of the machine depends not only on the 

position of the rotor but also on the excitation current, even a small deviation in the 

rated excitation current affects the control schemes of SRM drive. But this is not the 

case in all other electrical machines in which all the parameters remains constant at 

many of the excitation ranges. This amazes the SRM control drive system and can be 

avoided by proper classification of control requirements as low and high performance 

based on response speed and torque ripple specifications. Current control is 

considered to be heart of the motor control drive. Because of nonlinearity of SRM, 

multiphase switching is enforced for quick response of torque minimizing torque 

ripples. Speed control becomes easy by controlling torque. Proportional plus integral 

control and fuzzy control schemes were used in this chapter for obtaining better speed 

regulation and low torque ripples. 

5.5.1 SPEED CONTROL OF SRM DRIVE WITH PI CONTROLLER 

 Fig.5.9 shows close loop PI control for SRM drive system. Here, the actual 

speed is sensed and is compared with the reference speed signal and this error signal 

is sent to PI controller producing reference current Iref. The current signals are sensed 

from the machine windings and are now compared with the reference current 

producing hysteresis band thus giving out gate pulses to the converter, also included is 

the current controller to control the current. 

The double control loops like inner current loop and outer speed feedback 

control loop are needed for optimal control of SRM drive system like in AC/DC 

drives [39]-[42]. Torque and current command signals are evaluated. Based on these 



 

commanded signals, torque ripples are reduced with a better speed regulation. Hence 

it can be treated as a high operated drive system analogy. The optimum control of the 

SRM drive by several control units is discussed briefly in sub-sections. It is 

considered that the speed signal is processed through a filter. This may be obtained by 

measuring the rotor position pulses or measured directly [43]-[47]. For reflecting the 

reality the number of factors has to be captured in the simulation. They are (1) time 

delay (2) gain /attenuation (3) error characteristics (4) linearity in which the speed 

signal is obtained. Generally over the entire range of frequency under consideration 

the gain and time delay are constant the linearity and errors are variables to be 

estimated or measured. The input of the speed controller is the difference of the 

filtered speed feedback signal and reference speed, the unmodified torque command is 

the output as depicted in Fig 5.10. This PI speed controller is unsuitable due to fixed 

gains; it should be operated under certain speed statics. Based on these statics system 

loses the high stability factor and has a high transient state, moderate torque ripple; 

that’s why the author proposes novel control logic called as fuzzy logic controller. 
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Fig. 5.10 PI Speed Controller 

 

5.5.2 SPEED CONTROL OF SRM DRIVE WITH FUZZY CONTROLLER 

Fig.5.11 shows close loop fuzzy control for SRM drive system. Here, the 

actual speed is sensed and is compared with the reference speed signal and this error 

signal is sent to fuzzy controller producing reference current Iref. The current signals 

are sensed from the machine windings and are now compared with the reference 

current producing hysteresis window thus giving out gate pulses to the converter, also 

included current controller to control the current in [48]-[50]. Fuzzy rule based 

control system is a method combining both linguistic information and numerical 

information into a common framework. This type of control strategy mainly excludes 

the task of human beings in the control environment where complex control systems 

are involved in [50]-[52]. 

For example, if we are given a set of input and output data 

(X1
(1)

 , X2
(1)

 , Y
(1)

 ), (X1
(2)

 , X2
(2)

 , Y
(2)

 )…. 

Where x1 and x2 are inputs and y is output. Dividing each input and output regions 

into fuzzy regions produces 2N+1 region denoted by SN (small N) ….S1 (small 1), 

CE (center), B1 (Big 1) ….BN (Big N). Then generate rules on which fuzzy works, 
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(X1
(1)

, X2
(1)

, Y
(1)

 ) → [X1
(1) 

(B1, max) X2
(1)

 (S1, max); Y
(1)

 (CE, max)] → Rule 1; 

If X1 is B1 and X2 is S1, THEN Y is CE; 

(X1
(2)

,X2
(2)

,Y
(2)

) → [X1
(2)

(B1, max), X2
(2)

(CE, max); Y
(2)

(B1, max)] →Rule 2; 

If X1 is B1 and X2 is CE, THEN Y is B1. 

The rules generated like this are “and” rules, we can say these rules are in 

which condition of IF part must meet simultaneously for the result of THEN part. 

 

 

 

Fig.5.12 Division of Input And Output Spaces into Fuzzy Regions, (a) m(X1), (b) 

m(X2), (c) m(Y) 



 

Table.5.1 Fuzzy Rule Structure 
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5.6 RESULTS AND DISCUSSIONS 

5.6.1 WITH PI CONTROLLER  

The Table-I shows Design Parameters of Different Converter Topologies Fed SRM 

Drive System as given in APPENDIX-I. Based on the simulation analysis we found 

out simulation results of different converter topologies fed 6/4 SRM drive with PI 

controller. The Fig.5.13 depicts the Phase Currents of different converter topologies 



 

fed 6/4 SRM drive system with PI controller, in that (a) phase current response of C-

dump converter fed SRM Drive, (b) phase current response of R-dump converter fed 

SRM Drive, (c) phase current response of bifilar converter fed SRM Drive, (d) phase 

current response of asymmetric converter fed SRM Drive, (e) phase current response 

of split-DC supply converter fed SRM Drive. Of all the above converter topologies, 

the asymmetric converter has low ripples in phase currents and requires very low 

settling time as compared to other topologies.  

 

(a) Phase Current Response of C-Dump Converter fed SRM Drive 

 

(b) Phase Current Response of R-Dump Converter fed SRM Drive 



 

 

(c) Phase Current Response of Bifilar Converter fed SRM Drive  

 

(d) Phase Current Response of Asymmetric Converter fed SRM Drive 

 

(e) Phase Current Response of Split-DC Supply Converter fed SRM Drive 

Fig.5.13 Phase Current Response of Different Converter Topologies Fed 6/4 

SRM Drive 

Fig.5.14 depicts the Electro-magnetic Torque of different converter topologies fed 6/4 

SRM drive system with PI controller, in that (a) Electromagnetic torque response of 

C-dump converter fed SRM Drive, (b) Electromagnetic torque response of R-dump 

converter fed SRM Drive, (c) Electromagnetic torque response of bifilar converter fed 



 

SRM Drive, (d) Electromagnetic torque response of asymmetric converter fed SRM 

Drive, (e) Electromagnetic torque response of split-DC supply converter fed SRM 

Drive. Of all the above converter topologies, the asymmetric converter has low torque 

ripples in electromagnetic torque and requires low settling time to attain steady state.  

 

(a) Electromagnetic Torque Response of C-Dump Converter fed SRM Drive 

 

(b) Electromagnetic Torque Response of R-Dump Converter fed SRM Drive 

 

(c) Electromagnetic Torque Response of Bifilar Converter fed SRM Drive 



 

 

(d) Electromagnetic Torque Response of Asymmetric Converter fed SRM 

Drive 

 

(e) Electromagnetic Torque Response of Split-DC Supply Converter fed 

SRM Drive 

Fig.5.14 Electromagnetic Torque Response of Different Converter Topologies 

Fed 6/4 SRM Drive 

 

Fig.5.15 depicts the Speed response of different converter topologies fed 6/4 SRM 

drive system with PI controller, in that (a) speed response of C-dump converter fed 

SRM Drive, (b) speed response of R-dump converter fed SRM Drive, (c) speed 

response of bifilar converter fed SRM Drive, (d) speed response of split-DC supply 

converter fed SRM Drive, (e) speed response of asymmetric converter fed SRM drive. 

Of the above converter topologies, the asymmetric converter requires very low time to 

attain steady state, which increases the system stability factor. 



 

 

(a) Speed Response of C-Dump Converter fed SRM Drive 

 

(b) Speed Response of R-Dump Converter fed SRM Drive 

 

(c) Speed Response of Bifilar Converter fed SRM Drive 

 

 

(d) Speed Response of Asymmetric Converter fed SRM Drive 



 

 

(e) Speed Response of Split-DC Supply Converter fed SRM Drive 

Fig.5.15 Speed Response of Different Converter Topologies Fed 6/4 SRM Drive  

5.6.2 WITH FUZZY CONTROLLER 

Based on the simulation analysis we found out simulation results of different 

converter topologies fed 6/4 SRM drive with Fuzzy controller. The Fig.5.16 depicts 

the Phase Currents of different converter topologies fed 6/4 SRM drive system with 

Fuzzy controller, in that (a) phase current response of C-dump converter fed SRM 

Drive, (b) phase current response of R-dump converter fed SRM Drive, (c) phase 

current response of bifilar converter fed SRM Drive, (d) phase current response of 

asymmetric converter fed SRM Drive, (e) phase current response of split-DC supply 

converter fed SRM Drive. Over all the above converter topologies, the asymmetric 

converter has low torque ripples in phase currents and requires very low settling time 

as compared to other topologies and over effective control objectives.  

 

(a) Phase Current Response of C-Dump Converter fed SRM Drive 



 

 

(b) Phase Current Response of R-Dump Converter fed SRM Drive 

 

(c) Phase Current Response of Bifilar Converter fed SRM Drive 

 

(d) Phase Current Response of Asymmetric Converter fed SRM Drive 

 

(e) Phase Current Response of Split-DC Supply Converter fed SRM Drive 

 



 

Fig.5.16 Phase Current Response of Different Converter Topologies Fed 6/4 

SRM Drive 

Fig.5.17 depicts the Electro-magnetic Torque of different converter topologies 

fed 6/4 SRM drive system with Fuzzy controller, in that (a) Electromagnetic torque 

response of C-dump converter fed SRM Drive, (b) Electromagnetic torque response 

of R-dump converter fed SRM Drive, (c) Electromagnetic torque response of bifilar 

converter fed SRM Drive, (d) Electromagnetic torque response of asymmetric 

converter fed SRM Drive, (e) Electromagnetic torque response of split-DC supply 

converter fed SRM Drive. Of all the above converter topologies, the asymmetric 

converter has low torque ripples in electromagnetic torque and requires very low time 

to attain steady state due to intelligent controller.  

 

(a) Electromagnetic Torque Response of C-Dump Converter fed SRM Drive 

 

(b) Electromagnetic Torque Response of R-Dump Converter fed SRM Drive 



 

 

(c) Electromagnetic Torque Response of Bifilar Converter fed SRM Drive 

 

(d) Electromagnetic Torque Response of Asymmetric Converter fed SRM 

Drive 

 

(e) Electromagnetic Torque Response of Split-DC Supply Converter fed 

SRM Drive 

Fig.5.17 Electromagnetic Torque Response of Different Converter Topologies 

Fed 6/4 SRM Drive 

Fig.5.18 depicts the Speed response of different converter topologies fed 6/4 SRM 

drive system with Fuzzy controller, in that (a) speed response of C-dump converter 

fed SRM Drive, (b) speed response of R-dump converter fed SRM Drive, (c) speed 

response of bifilar converter fed SRM Drive, (d) speed response of split-DC supply 

converter fed SRM Drive, (e) speed response of asymmetric converter fed SRM drive. 

The above converter topologies, the asymmetric converter based intelligent controller 



 

fed SRM drive require very low time to attain steady state speed, which makes the 

system more stable and to have low peak over shoot.  

 

(a) Speed Response of C-Dump Converter fed SRM Drive 

 

(b) Speed Response of R-Dump Converter fed SRM Drive 

 

(c) Speed Response of Bifilar Converter fed SRM Drive 

 



 

 

(d) Speed Response of Asymmetric Converter fed SRM Drive 

 

(e) Speed Response of Split-DC Supply Converter fed SRM Drive 

Fig.5.18 Speed Response of Different Converter Topologies Fed 6/4 SRM Drive  

The comparative analysis of different converter topologies fed SRM drive under 

classical PI and intelligent Fuzzy controllers are used for attaining better results as 

depicted in Table 5.3. The following topologies are C-dump converter, R-dump 

converter, and Bi-filar converter, Asymmetric converter and split DC supply 

converter topologies. Based on the above performance characteristics of different 

converter topologies, we selected the optimal choice of converter based on low 

transient time required for better speed regulation. In that asymmetric converter 

topology requires low steady state time over other topologies by attaining better speed 

regulation at 0.1 sec and has low torque ripples over other topologies. 

 



 

Table 5.3 Comparative Analysis of the Different Converter Topologies Fed SRM 

Drive System with PI/Fuzzy Controllers  

 

Converter Topologies 

Settling Time(TS) 

PI Controller 
Fuzzy 

Controller 

C-Dump Converter 0.14 sec 0.1 sec 

R-Dump Converter 0.13 sec 0.12 sec 

Bifilar Converter 0.185 sec 0.13 sec 

Asymmetric Converter 0.125 sec 0.1 sec 

Split DC-Supply 

Converter 
0.14 sec 0.12 sec 

  

From the above analysis it is clear that, the asymmetric converter topology 

requires low settling time over other topologies by attaining better speed regulation at 

0.1 sec and has low torque ripples over other topologies. The performance 

characteristics of different converter topologies fed SRM drive system under various 

control objectives for proposed domestic and PFC applications are shown in bar chart 

in Fig.5.19. The, fuzzy controlled asymmetric converter is highly preferable for 

proposed applications as against the C-dump converter topology which requires high 

settling time for attaining better stability index, additional dump capacitor, high cost, 

high torque ripples and partial phase independence. 



 

 

Fig. 5.19 Bar Chart Representation for Optimal Selection of Converter Topology 

for Proposed Applications 

 The fast demagnetization process, greater efficiency and incredible flexibility 

can be attained with the selection of suitable converter topology. A novel comparative 

analysis is carried out by above discussed topologies for 6/4 SRM drive system as 

illustrated in table 5.4. 

Table 5.4 Comparative Analysis for Optimal Choice of Converter 

Topologies for SRM Drive System  

Features 

R-Dump 

Converter 

C-Dump 

Converter 

Asymmetric 

Converter 

Bifilar 

Converter 

Split DC 

Supply 

Converter 

Phase 

Independence 

Complete Partial Complete Partial Partial 

Freewheeling allowed allowed allowed allowed allowed 

No of Devices Low (N) Low(N+1) High (2N) Low(N+1) Low (N) 

Performance Fair Moderate Very Good Moderate Moderate 

Control Simple Complex Simple Complex Simple 



 

Efficiency low high high low low 

Torque/Ampere Low medium high low medium 

Fault Tolerance low low high low low 

 



 

5.7 CONCLUSION 

Switched reluctance motor drive system is robust in construction and can be easily 

used in many high/low performance applications. From the above discussion, 

asymmetric converter topology is the most fabulous topology usable for SRM drive 

system. This topology supports high faster rate fall for phase currents which permits 

the drive to be operated at high speeds over other topologies. It reduces the shoot 

through fault case, provides free-wheel re-generation, greater capability of phase 

independence. There is no importance of copper loss due to absence of coils on rotor, 

this makes the system efficiency is high and more suitable for high power drive 

system. In this chapter, different converter topologies are discussed with their 

operations with certain schematic diagrams. Torque, speed are directly controlled by 

using PI controller and fuzzy controller. It can be said that fuzzy controller brings the 

parameters like speed to rated value taking relatively less time over PI/open loop 

control systems. Finally, matlab/simulink modeling are done for open loop/closed 

loop PI and fuzzy systems with constant reference speed. Based on those results, one 

can see that the fuzzy controller can improve the performance consuming very less 

settling time and with high stability index. A comparison is done among the different 

topologies with regards to free-wheel action, phase current, number of switching 

components, performance rate, efficiency, fault tolerance capability. 

 


