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Abstract: Switched Reluctance Machine (SRM) has a 

straight-forward and a strong development; they dispense with 

changeless magnets, brushes, commutators, loop windings in 

rotor poles. As a consequence of its natural straight-forwardness, 

SR motors offers focal points as a consequence of its natural 

straightforwardness, interest of solid and minimal effort 

variable-speed drives. One of the fundamental partsof the 

research in switched reluctance motor drive is the design of 

converter with low dynamic devices.  The execution and the 

expense of the drive rarely influenced by execution of the 

converters. Despite of the fact that various converters have 

developed throughout the years for SRM drives. All converters 

have their preferences & weakness. There has dependably been an 

exchange off between picking up a portion of focal points of 

interest and losing some of novel configurations. The 

determination of a converter, in the greater part of the cases, relies 

on the provision & consistency. To encourage the determination a 

relative analysis is introduced in this paper. A classification of 

SRM formal conversion configurations with a point by point 

dissection of intended configuration is introduced. At long last 

intended H-bridge topology fed 6/4 SRM drive worked as open 

loop model & closed loop model controlling strategy is actualized 

using Matlab/Simulink Tool and relating results are presented. 

Index Terms: Switched Reluctance Motor Drives, Asymmetric 

Topology, Proposed H-Bridge Converter Topology 

I. INTRODUCTION 

The switched reluctance machine (SRM) is a guaranteeing 

competitor as a more practical and dependable alternative to 

drives right now being utilized as a part of industry. It has a 

very simple nature and rugged design development, and its 

converter obliges less power devices than induction machine 

or else PM synchronous machine drives [1].  The stator & 

rotor of a SRM have a doubly salient shaft, and the no need of 

any windings & magnets   in  rotor position.  The drive circuit 

of a SRM inalienably ensures against severe issues. 

Likewise, 
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the current of each one phase could be uni-directional. 

Dissimilar to expected inverter-interfaced induction machine 

drives, the expense and execution of a SRM drive is very 

subject to the converter topology used to drive the machine. v 

Various diverse converter topologies have gotten prominent 

for utilization in an assortment applications. The ease basic 

development of switched reluctance motor, with its 

peculiarities of deficiency tolerances and capacity to 

withstand very high temperatures makes its exceptionally 

appealing for the automotive application.  One of the primary 

aspects of the exploration in switched reluctance motor 

drives has been the converter design [2]-[5]. The execution 

and the expense of the drive are very influenced by execution 

of the converters. The phase freedom and unipolar current 

prerequisite have created a wide variety of converter 

configurations for SRM drives. Numerous distinctive 

topologies have developed with minimized number of 

switches and quick commutation time through proceeded 

exploration. There has dependably a trade-off between 

gaining some of preferences and losing some with every new 

topology. The decision of converter for a certain provisions is 

a paramount issue [6], [7]. Switched Reluctance Motor 

comprises of wound field coils in a dc motor for its stator 

windings and has no coils or magnets on its rotor. Each the 

stator device have salient poles; therefore the machine is 

noted as a doubly salient machine. Switched Reluctance 

Motors are created from laminated stator cores and rotor 

cores with Ns=2mq poles on the stator poles and Nr poles on 

the rotor. The quantity of phases is m and every phase is 

created from concentrated coils place on 2q stator poles. 

Most of imperative configurations, over several choices is 6/4 

three-phased switched reluctance motors as depicted in the 

Fig.1. 

 

Fig. 1 Schematic Diagram of Basic Three Phase 6/4 SRM 
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This configuration correspond to q=1, however additionally q 

may be also up to 2 or 3 also. With just one phase should be 

switched on; the rotor are going to at rest in a very position 

that provides minimum reluctance for that flux created by 

that phase [8]. Moreover, movement of direction offers the 

smallest amount distance to be affected by the rotor to 

succeed in the new minimum reluctance position is that the 

way of rotor motion. Separately excited magnetic power 

relays are analyzed victimization of the principles of 

electro-mechanical device energy conversion [9]. Outflows 

for electromagnetic torque have been created. These results 

might be stretched out to the switched reluctance motor, and 

the articulation for that torque is acquired as 
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A few power inverter topologies, suitable for switched 

reluctance motor drives are investigated and are contrasted 

and one another. The correlation is focused around force 

switches, free-wheeling diodes, size & peak evaluations of 

DC link segments. Since converter decision relies on upon 

motor design, converter design & dissection, determination is 

defeated a high speed concerns [10]-[14]. This paper intends 

the operating principle of projected converter module with 

decreased number of dynamic devices lastly near 

investigation is completed and dynamic assessment of formal 

asymmetrical converter & proposed H-bridge topology by 

utilizing Matlab/Simulink Tool. 

II. SPEED CONTROL METHODS OF SRM CONVERTER 

TOPOLOGIES 

The SR drive has extra focal points compared with formal 

acceptable flexible ASD or brushless dc drives (counting 

permanent magnet motor drives). To begin with, shoot 

through faults are inconceivable. This is valid for all SR 

converter topologies in light of the fact that there is 

dependably a motor winding arrangement with every power 

switching device.  Second, there is a more noteworthy level 

of autonomy between the phases than is conceivable in 

customary ac or brushless dc drives [15]. An issue in one 

phase (whether in the motor or in converter) for the most 

influences just in that phases; alternate phases can keep on 

operating autonomously [16]-[19]. 

A. Formal Asymmetric Converter Topology for SRM 

Drive 
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Fig. 2 Schematic Diagram of Asymmetrical Bridge 

Converter for Three Phase 6/4 Pole SR Drive 

Among those converters, the asymmetric converter is the 

most famous and best-performed one however all the more 

switching devices in each one phase, in which each one phase 

limb comprises of two discrete switched components and two   

freewheeling diodes, as demonstrated in Fig.2. 
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Fig. 3 Operating Mode of Current Path When Phase A is 

Energized 

When switches S1 & S2 are turned ON, the phase A is 

energized which is shown in Fig.3. 
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Fig. 4 Operating Mode: II Current Path When Phase A is 

De-Energized 

When switches S1 and S2 are turned OFF, the diodes D1 and 

D2 are forward biased. In this case phase A is de-energized, 

which is shown in fig.4. 

B. Proposed H-Bridge Converter Topology 
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Fig. 5 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase-A Energization ) 
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Fig.5 shows the proposed H-Bridge converter topology for 

three phase 6/4 SR drive (phase-A energization mode) 

represents the inductor current path in phase A excitation 

when the switches S1&S2 will be conducted with respect to 

diode D2. 
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Fig. 6 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase-A Freewheeling Path) 

Fig. 6 shows the proposed H-Bridge converter topology for 

three phase 6/4 SR drive (Phase-A freewheeling path) 

Represents the inductor current freewheeling path in phase A 

excitation when the switches S1&S2 will be non-conducted 

with respect to diode D2 & D4 conducted and achieve the 

freewheeling action. 
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Fig. 7 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase-B Energization)  

Fig.7 shows the proposed H-Bridge converter topology for 

three phase 6/4 SR Drive (Phase-B energization mode) 

represents the inductor current path in phase B excitation 

when the switches S3 & S4 will be conducted with respect to 

diode D1. 
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Fig. 8 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase –B Freewheeling Path) 

Fig. 8 shows the proposed H-bridge converter topology for 

three phase 6/4 SR drive (Phase-B freewheeling path) 

represents  the inductor current freewheeling path in phase B 

excitation when the switches S3 & S4 will be non-conducted 

with respect to diode D1& D3 conducted and achieve the 

freewheeling action. 
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Fig. 9 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase –C Energization) 

Fig. 9 shows the proposed H-Bridge converter topology for 

three phase 6/4 SR drive (phase –C energization mode) 

represents the inductor current path in phase C excitation 

when the switches S3 & S2 will be conducted. 
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Fig. 10 Proposed H-Bridge Converter Topology for Three 

Phase 6/4 SR Drive (Phase-C Freewheeling Path) 

Fig. 10 shows the proposed H-bridge converter topology for 

three phase 6/4 SR drive (phase –C freewheeling path) 

represents the inductor current freewheeling path in phase-C 

excitation when the switches S3 & S2 will be non- conducted 

with respect to diode D5  & D6 conducted and achieve the 

freewheeling action. 
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Fig. 11 Closed Loop Control of SRM Drive System 

 

 

 

 

http://www.ijrte.org/


A New Converter Topology for Switched Reluctance Drive with Reduced Active Switching Devices 

   21 

Published By: 

Blue Eyes Intelligence Engineering 
and Sciences Publication (BEIESP) 

© Copyright: All rights reserved 

Retrieval Number: C1123073314/14©BEIESP 

Journal Website: www.ijrte.org 

 

The above fig.11 depicts the closed loop control excitation of 

SRM drive framework for getting quick transient response, 

the general drive framework is executed in closed loop 

manner. The real speed of the motor is contrasted with the 

reference speed gives the speed error component. The speed 

lapse is connected to PI controller creates the reference 

current which produces the obliged gating pulses for moving 

the motor [20]. 

III. EVALUATION OF MATLAB/SIMULINK 

MODELLING AND SIMULATION RESULTS 

Here simulation analysis is carried out under different cases, 

in that 1) Formal asymmetrical Topology for open Loop & 

closed loop control of 6/4 SRM Drive . 2) Highly proposed 

H-Bridge Topology for open loop & closed loop control of 

6/4 SRM Drive. 

Case 1: Conventional Asymmetrical topology for open loop 

& closed loop control of 6/4 SRM Drive 

 

Fig. 12 Matlab/Simulink Model of Conventional Open 

Loop Model of 6/4 SRM Drive Configuration 

Fig. 12 is the Matlab/simulink model of conventional open 

loop model of 6/4 SRM Drive configuration using 

Matlab/simulink software package. 

 
(A)Current 

 
(B)Electromagnetic Torque 

 
(C) Speed 

Fig .13 Current, Electromagnetic Torque, and Speed of 

Conventional Open Loop Model of 6/4 SRM Drive 

Configuration 

Fig. 13 shows the current, Electromagnetic Torque, and 

Speed of conventional open loop model of 6/4 SRM Drive 

configuration, due to open loop circuit somewhat delay to 

achieve steady state. 

 
 

Fig. 14 Matlab/Simulink //Model of Conventional Closed 

Loop Model of 6/4 SRM Drive Configuration 

Fig. 14 is the Matlab/simulnk model of conventional closed 

loop model of 6/4 SRM Drive configuration using 

Matlab/simulnk software package. 

 
(A)Armature current 

 

 
(B)Electromagnetic Torque 
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(C)Speed 

Fig.15 Current, Electromagnetic Torque, Speed of 

Conventional Closed Loop Model of 6/4 SRM Drive 

Configuration 

Fig. 15 shows the current, Electromagnetic Torque, and 

speeds of conventional closed loop model of 6/4 SRM Drive 

configuration, due to closed loop circuit achieve fast response 

with low steady state error. 

Case 2: Proposed H-Bridge Topology for open loop & closed 

loop control of 6/4 SRM Drive.  

 

Fig. 16 Matlab/Simulink Model Proposed H-Bridge 

Topology Based Open Loop Model of 6/4 SRM Drive 

Configuration 

Fig.16 Matlab/simulink model of proposed H-Bridge 

Topology based open loop model of 6/4 SRM Drive 

configuration using Matlab/simulink software package.   

 
(A)Armature current 

 
(B)Electromagnetic Torque 

 
(C) Speed 

Fig. 17 Current, Electromagnetic Torque and Speed of 

Proposed H-Bridge Topology Based Open Loop Model of 

6/4 SRM Drive Configuration 

Fig. 17 shows the current, Electromagnetic Torque and Speed 

of proposed H-Bridge Topology based open loop Model of 

6/4 SRM drive configuration, due to open loop circuit 

somewhat delay to achieve steady state.  

 

Fig. 18 Matlab/Simulink Model of Proposed H-Bridge 

Based Closed Loop Model of 6/4 SRM Drive 

Configuration 

Fig. 18 Matlab/simulink model of proposed H-Bridge 

Topology based Closed loop model of 6/4 SRM drive 

configuration using Matlab/simulink software package.  

 
(A)Armature Current 

 
(B)Electromagnetic Torque 
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(C) Speed 

Fig. 19: Current, Electromagnetic Torque, Speed of the 

Proposed H-Bridge Topology Based Closed Loop Model 

of 6/4 SRM Drive Configuration 

Fig. 19 shows the current, Electromagnetic Torque and Speed 

of Proposed H-Bridge Topology based closed loop Model of 

6/4 SRM Drive configuration, due to closed loop circuit 

achieve fast response with low steady state error. 

Table I. Comparison of Various Converter Topologies to 

Drive Switched Reluctance Motor 

S. No. 
Type of the 

Converter 

Switching 

 Devices 
Active Diodes 

01 

Conventional 

Asymmetrical 

Converter 

Topology 

06 Switches 06 Diodes 

02 

Proposed 

H-Bridge 

Topology 

04 Switches 04 Diodes 

Table I represents the number of switching devices & diodes 

required to drive the switched reluctance motor with 

comparison of conventional topology as well as proposed 

H-Bridge topology requires low switches & low diodes 

which makes system to be required low space, low cost, low 

complex to design, low switching loss and high efficiency. 

IV. CONCLUSION 

Despite the fact that various converters have developed 

throughout the years for some drives. All converters have 

their focal points and impairments, among the drawbacks are 

various switches & diodes, high voltage appraisals, 

prerequisites of auxiliary winding, low proficiency and 

muddled control strategies. From the established converter to 

proposed H-Bridge topology, the decrease in the amount of 

switching devices and voltage drops for every phase have 

been attained at the expense of the complication in the control 

achievement. This paper shows the closed loop control of 

three phased 6/4 pole switched reluctance motor (SRM) drive. 

Another H-Bridge converter topology is executed for the 

drive framework with low dynamic semiconductors. Closed 

loop control strategies utilizing PI controller with exact Kp 

and Ki qualities are introduced in this paper. Closed loop as 

well  as open loop controller for SRM drive is actualized in 

Matlab/Simulink Tool. 
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