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1. Introduction 

Environmental concerns and energy efficiency have increased 
demand for variable-speed drives in low-cost, low-
performance, high-volume applications such as fans, hand 
tools and home appliances. Generally, most of these 
applications utilize constant-speed drives with throttling or 
damper control, leading to reduced efficiency and over-sized 
drive systems. They can benefit from variable-speed 
operation, delivering significant energy savings, higher 
reliability, and improved process control. 

The conventional variable speed drives compared to fixed-
speed drives has been the main reason for variable-speed 
drives which does not penetrated for such cost-sensitive 
applications. The switched reluctance motor (SRM) is known 
to be the lowest cost motor with the simplest construction 
having no brushes, commutators, windings, or magnets on its 
rotor and only concentrated windings on its stator. Converter 
for SRM had been made simple. 

In the original converter, the recovered energy from the main 
winding stored in the recovery capacitor is circulated back to 
the dc-link capacitor, whereas in the new converter, the 
recovered energy from the main winding is retained and 
utilized within the motor instead of returning back to the 
source. 

A single-phase SRM with a two-switch-based asymmetric 
converter and a two-phase SRM with two-switch-based split 
supply converter are found to be competitive for low-cost 
variable-speed applications. While these drives provide 
desirable performance with reduction in cost and component 
count would be highly appealing to some sect industries 
while for many others it is almost a necessity to meet highly 
cost sensitive high-volume applications. 

 

Fig. 1. Single-controllable-switch converters: (a) Original. (b) 
New. 

The original and new single-controllable-switch-converter is 
shown in fig 1. The main fundamental difference that lies in 
recovery energy circulation. In the original converter, the 
recovered energy from the main winding stored in the 
recovery capacitor is circulated back to the dc link capacitor, 
whereas in the new converter, the recovered energy from the 
main winding is retained and utilized within the motor 
instead of being returned to the source. The energy 
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circulation between the motor and source can cause extra 
losses and result in a need for a larger dc link capacitor and it 
reduces the lifetime. This project presents the operation of 
the new converter coupled with the SRM and the design 
consideration for optimal commutation in single-pulse mode 
and comparison with other conventional converters and the 
new converter, followed by simulation and experimental 
verification in the subsequent sections. 

2. Objective 

To design, simulate and implement the single switch 
controlled SRM drive 

 

Fig. 2. Block diagram of single switch controlled SRM drive 

3. Analysis of proposed circuit 

The proposed converter shown in fig. 1 (b) has only one 
controllable switch and one diode, making the drive 
electronics very compact and inexpensive. Thus, it requires 
little PCB footprint. The motor employed in the proposed 
converter has asymmetric two-phase windings. (i.e. main 
winding for main torque production, auxiliary winding for 
self-starting and speed reversal) 

The key features of the new drive system are described as 
follows: 

1) A bridge rectifier with a filter capacitor Cdc forms a dc 
link to supply energy to the main phase winding. 

2) Isolation for the gate drive circuit can be avoided since 
the switch S1 is tied with the negative dc rail. 

3) The converters are inherently suited for two-phase SRMs 
having asymmetric stator phases to realize self- starting 
as well as speed reversal. 

4) The recovery capacitor Cr along with the auxiliary 
winding is for handling recovery energy from the main 
phase. During the commutation of the main phase 

current, the current flows to charge Cr and to a small 
extent goes through the auxiliary winding. 

5) During the main phase commutation, in the original 
converter shown in figure 1(a), -(vCr –Vdc) appears 
across the main winding resulting in the capacitor 
voltage vCr being maintained in the range of 1.5-2 
times Vdc ; however, in the new converter, the voltage 
across the main winding equals -vCr, resulting in vCr 
being much less than Vdc. 

6) In the original converter, the recovered energy stored in 
Cr is returned back to the dc link capacitor and this 
energy exchange between the motor and source causes 
extra losses leading to a larger dc link capacitor and 
active device ratings. In the new converter, however, the 
recovered energy is retained and utilized within the 
motor windings instead of being returned to the source. 

7) Commutation time, a critical operation/control variable, 
is dependent on the size of Cr as well as the parameters 
of the main and auxiliary phases, as both phases are 
tightly coupled with Cr during the commutation. 
Therefore, optimal selection of Cr as well as auxiliary 
winding parameters is of prime importance for 
successful commutation of each phase current. 

A. Modes of Operation 

After properly understanding the operation of the converter 
coupled with the motor it is found that it is crucial to design 
and control of the drive system. From evaluation of all the 
possible combinations of the switching states of the switch 
and the diode, as well as the current commutation, five 
meaningful modes of operations emerge as illustrated in fig. 
3((a) – (e)). The descriptions for each mode are discussed in 
the following and summarized in Table I. 

MODE 1: When S1 is turned on, the main winding is 
energized with energy from the dc link. The auxiliary winding 
is also energized from Cr if there is a charge in Cr. 

 

Fig. 3 (a). Mode 1 Operation 

Mode 2: When S1 is still turned on, the main winding 
continues to be energized. If Cr is completely discharged, 
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then there is no current flow between Cr and the auxiliary 
winding. 

 
Fig. 3 (b). Mode 2 Operation 

Mode 3: When S1 is turned off, the current in main winding 
flows through D1 and Cr as well as the auxiliary phase, hence 
transferring energy in part to Cr and in part to auxiliary 
winding. 

 
Fig. 3 (c). Mode 3 Operation 

Mode 4: When S1 is turned off, both the main winding 
current and Cr supply the auxiliary winding.  

 
Fig. 3 (d). Mode 4 Operation 

Mode 5: When S1 is turned off, and the main winding is 
successfully commutated, and Cr exclusively supplies the 
auxiliary winding current. 

 
Fig. 3 (e). Mode 5 Operation 

Table I Summary of modes of operation 

 

4. Derivation of System Equations 

The Drive system equations are derived in this section. The 
analytic modeling of each converter is obtained based on the 
state of the switch S1 (S=0(off), =1(on)) that the dc link and 
the power devices are assumed to be ideal; hence, the dc link 
voltage is constant and the device voltage drops are ignored 
for simplicity. The state equations for main and auxiliary 
phases as well as the capacitor Cr are given by 

𝐝𝐝𝛌𝛌𝐦𝐦
𝐝𝐝𝐝𝐝 = 𝐒𝐒(𝐕𝐕𝐝𝐝𝐝𝐝

 
 −  𝐑𝐑𝐦𝐦𝐢𝐢𝐦𝐦 )�����������
𝐒𝐒𝟏𝟏  𝐎𝐎𝐎𝐎

+ (𝟏𝟏 − 𝐒𝐒)(−𝐕𝐕𝐝𝐝𝐜𝐜 −  𝐑𝐑𝐦𝐦𝐢𝐢𝐦𝐦)���������������
𝐒𝐒𝟏𝟏  𝐎𝐎𝐎𝐎𝐎𝐎

      (𝟏𝟏) 

 
𝐝𝐝𝛌𝛌𝐚𝐚
𝐝𝐝𝐝𝐝 =  𝐕𝐕𝐝𝐝𝐜𝐜 −  𝐑𝐑𝐚𝐚𝐢𝐢𝐚𝐚                                 (𝟐𝟐) 

𝐝𝐝𝐕𝐕𝐝𝐝𝐜𝐜
𝐝𝐝𝐝𝐝 =  

𝐢𝐢𝐝𝐝𝐜𝐜
𝐂𝐂𝐜𝐜

=  
(𝟏𝟏 − 𝐒𝐒)𝐢𝐢𝐦𝐦 −  𝐢𝐢𝐚𝐚

𝐂𝐂𝐜𝐜
                          (𝟑𝟑) 

𝐢𝐢𝐒𝐒𝟏𝟏 = 𝐒𝐒𝐢𝐢𝐦𝐦 ,   𝐢𝐢𝐃𝐃𝟏𝟏 = (𝟏𝟏 − 𝐒𝐒)𝐢𝐢𝐦𝐦 ,   𝐢𝐢𝐝𝐝𝐝𝐝 =  𝐢𝐢𝐒𝐒𝟏𝟏 = 𝐒𝐒𝐢𝐢𝐦𝐦       (𝟒𝟒) 

where λm and λa are the main and auxiliary phase flux 
linkages, im and ia are main and auxiliary phase currents, Rm 
and Ra are the main and auxiliary phase resistances, Vdc and 
vCr are the dc link and Cr voltages, respectively. The phase 
currents are obtained by mapping the flux linkage calculated 
from (1) and (2) to a lookup table of flux linkages in terms of 
current and rotor position. From the obtained phase currents, 
the currents for switch (iS1), diode (iD1), and dc link (idc) are 
also derived using the switching function as (4). The load 
dynamic equation of the motor is also given by 

𝐝𝐝𝛚𝛚𝐜𝐜

𝐝𝐝𝐝𝐝 =  
𝐓𝐓𝐞𝐞 −  𝐁𝐁𝛚𝛚𝐜𝐜 −  𝐓𝐓𝐋𝐋

𝐉𝐉                                                     (𝟓𝟓) 

where ωr , Te, TL, J, and B are the rotor speed, electromagnetic 
torque, load torque, rotor and load inertia, friction coefficient, 
respectively. 

5. Performance Constraints and Design Consideration 

The design of the performance parameters for the converter 
based on the commutation time of the current and the 

 
 71 



International Journal of Innovative Trends in Engineering (IJITE)                                                                 ISSN: 2395-2946                                                                      
Volume-04, Number-01, 2015 

  
voltage rise in the recovery capacitor Cr due to the energy 
being transferred between the machine windings and the 
capacitor is explained below. 

A. Commutation of Main and Auxiliary Phase Currents 

The commutation of the main winding current is achieved 
through both the recovery capacitor and the auxiliary 
winding. In PWM operation, the voltage across the main 
winding switches back and forth between the positive (Vdc) 
and the negative voltage (-VCr). The current in the main 
winding also circulates through the auxiliary winding, 
transferring energy back and forth between the main and 
auxiliary winding resulting in continuous conduction of the 
auxiliary winding current. Although the net torque generated 
by the auxiliary phase is almost zero, current in the auxiliary 
winding during the main phase stroke generates negative 
torque, thus resulting in reduced efficiency and increased 
acoustic noise. This problem, however, can be eliminated if a 
voltage-fed, single-pulse control is employed. Although finer 
current control is not achievable with the single-pulse control, 
this is not a significant drawback since the target low 
performance fan type applications do not require finer 
current control. Furthermore, the motor will run mostly at top 
speed where single-pulse control is best suited. The optimal 
commutation in single-pulse mode is illustrated in figure 4, 
which shows the desired waveforms of main and auxiliary 
winding currents (im, ia), and the voltage of the capacitor Cr 
(VCr).  

When the switch S1 is turned off at t0, the main current flows 
through both Cr and the auxiliary winding. Thus, VCr and ia 
increases, which corresponds to mode 3. Once Cr is fully 
charged at t1, Cr starts being discharged. Thus energy from 
both main winding and Cr is transferred to the auxiliary 
winding (mode 4). When the main winding current decays to 
zero at t2, it is then only the capacitor that transfers energy to 
the auxiliary winding (mode 5). Therefore, it is more 
important to achieve the commutation such that both main 
and auxiliary winding currents fall to zero as soon as possible 
within the current stroke cycle (Tph) to avoid negative torque 
generation. 

 
Fig. 4. Waveforms for the current commutation within a 

stroke cycle Tph in single-pulse mode. 

B. Design Consideration for Optimal Commutation 

The commutation time is highly dependent on the 
parameters (resistance and inductance) of both main and 
auxiliary windings as well as the size of Cr. Assume that the 
main phase is optimally designed for the machine power 
specification, the key design parameters are the size of Cr and 
the resistance and inductance of the auxiliary winding, which 
are determined mainly by the number of turns on a given 
machine structure. The calculation of the commutation time is 
as follows. The approximate voltage equation of an SRM 
phase is expressed as 

𝐕𝐕 = 𝐑𝐑𝐢𝐢 + 𝐋𝐋
𝐝𝐝𝐢𝐢
𝐝𝐝𝐝𝐝

+  𝐢𝐢
𝐝𝐝𝐋𝐋
𝐝𝐝𝛉𝛉𝐜𝐜

 𝛚𝛚𝐜𝐜  

    =  �𝐑𝐑 +  𝛚𝛚𝐜𝐜
𝐝𝐝𝐋𝐋
𝐝𝐝𝛉𝛉𝐜𝐜

� 𝐢𝐢 + 𝐋𝐋
𝐝𝐝𝐢𝐢
𝐝𝐝𝐝𝐝 

                =  𝐑𝐑𝐞𝐞𝐞𝐞 +  𝐋𝐋 𝐝𝐝𝐢𝐢
𝐝𝐝𝐝𝐝

                                                   (𝟔𝟔)  

where v, i, R, λ, L, ωr, θr , and Req are phase voltage, phase 
current, winding resistance, phase flux linkage, phase self 
inductance, rotor speed, rotor position, and equivalent phase 
resistance respectively. During commutation, the converter 
can be considered as an RLC circuit with the initial conditions. 
Therefore, the system equations for the equivalent RLC circuit 
are given by 

  𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦𝐢𝐢𝐦𝐦 +  𝐋𝐋𝐦𝐦
𝐝𝐝𝐢𝐢𝐦𝐦
𝐝𝐝𝐝𝐝

  =  − 𝐕𝐕𝐂𝐂𝐜𝐜                              (𝟕𝟕)  

  𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚𝐢𝐢𝐚𝐚 +  𝐋𝐋𝐚𝐚
𝐝𝐝𝐢𝐢𝐚𝐚
𝐝𝐝𝐝𝐝

      =  − 𝐕𝐕𝐂𝐂𝐜𝐜                              (𝟖𝟖)  

                      𝐂𝐂𝐜𝐜
𝐝𝐝𝐕𝐕𝐂𝐂𝐜𝐜
𝐝𝐝𝐝𝐝

   =  𝐢𝐢𝐦𝐦 −  𝐢𝐢𝐚𝐚                           (𝟗𝟗)  

where Reqm and Reqa are the equivalent resistances for main 
and auxiliary windings, respectively, and Lm and La are the 
self-inductances of the main and auxiliary windings, 
respectively. The required commutation times (t1, t2, t3) as 
well as the peak voltage rise of Cr can be obtained by solving 
(7), (8), and (9) for im(t), ia(t), and VCr(t). However, solving the 
three simultaneous differential equations for an exact 
expression of im(t) is quite complecated. Therefore, by 
examining the piecewise waveforms in fig. 4 with an 
assumption that     im ≈ iCr during the initial capacitor 
charging period, (7) can be rewritten as 

                𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦𝐢𝐢𝐦𝐦 +  𝐋𝐋𝐦𝐦
𝐝𝐝𝐢𝐢𝐦𝐦
𝐝𝐝𝐝𝐝

+  𝟏𝟏
𝐂𝐂𝐜𝐜

 ∫ 𝐢𝐢𝐦𝐦 𝐝𝐝𝐝𝐝 =  𝟎𝟎           (𝟏𝟏𝟎𝟎)  

Then, the main winding current is derived as 
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𝒊𝒊𝒎𝒎(𝒕𝒕) =
 𝑰𝑰𝒎𝒎𝟎𝟎𝒆𝒆−𝜶𝜶𝒎𝒎𝒕𝒕 𝐝𝐝𝐜𝐜𝐜𝐜𝜷𝜷𝒎𝒎𝒕𝒕 +  � 𝑽𝑽𝑪𝑪𝟎𝟎

𝜷𝜷𝒎𝒎𝑳𝑳𝒎𝒎
−  𝜶𝜶𝒎𝒎𝑰𝑰𝒎𝒎𝟎𝟎

𝜷𝜷𝒎𝒎
� 𝒆𝒆−𝜶𝜶𝒎𝒎𝒕𝒕 𝐜𝐜𝐢𝐢𝐬𝐬𝜷𝜷𝒎𝒎𝒕𝒕              (𝟏𝟏𝟏𝟏)  

where 

                         𝛂𝛂𝐦𝐦 =  𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦
𝟐𝟐𝐋𝐋𝐦𝐦

 ,𝛃𝛃𝐦𝐦 =  � 𝟏𝟏
𝐋𝐋𝐦𝐦𝐂𝐂𝐜𝐜

−  �𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦
𝟐𝟐𝐋𝐋𝐦𝐦

�
𝟐𝟐

                   (𝟏𝟏𝟐𝟐)  

Im0 is the initial current in the main winding at the beginning 
of commutation (t=to). During mode 3 region, the equation 
for the equivalent circuit between t2 and t3 can be expressed 
as 

 𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚𝐢𝐢𝐚𝐚 +  𝐋𝐋𝐚𝐚
𝐝𝐝𝐢𝐢𝐚𝐚
𝐝𝐝𝐝𝐝 + 

𝟏𝟏
𝐂𝐂𝐜𝐜

 �𝐢𝐢𝐚𝐚 𝐝𝐝𝐝𝐝  +  𝐕𝐕𝐂𝐂𝟎𝟎 = 𝟎𝟎                     (𝟏𝟏𝟑𝟑) 

Then, the auxiliary winding current is derived as 

 𝒊𝒊𝒂𝒂(𝒕𝒕) =
 𝑰𝑰𝒂𝒂𝟎𝟎𝒆𝒆−𝜶𝜶𝒂𝒂𝒕𝒕 𝐝𝐝𝐜𝐜𝐜𝐜𝜷𝜷𝒂𝒂𝒕𝒕 +  � 𝑽𝑽𝑪𝑪𝟎𝟎

𝜷𝜷𝒂𝒂𝑳𝑳𝒂𝒂
−  𝜶𝜶𝒂𝒂𝑰𝑰𝒂𝒂𝟎𝟎

𝜷𝜷𝒂𝒂
� 𝒆𝒆−𝜶𝜶𝒂𝒂𝒕𝒕 𝐜𝐜𝐢𝐢𝐬𝐬𝜷𝜷𝒂𝒂𝒕𝒕                       (𝟏𝟏𝟒𝟒)   

where 

                     𝛂𝛂𝐚𝐚 =  𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚
𝟐𝟐𝐋𝐋𝐚𝐚

 ,    𝛃𝛃𝐚𝐚 =  � 𝟏𝟏
𝐋𝐋𝐚𝐚𝐂𝐂𝐜𝐜

−  �𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚
𝟐𝟐𝐋𝐋𝐚𝐚

�
𝟐𝟐

                 (𝟏𝟏𝟓𝟓)  

Ia0 is the initial current in the auxiliary winding at the 
beginning of commutation (t = t2). The current commutation 
time for each winding current (tcm, tca) is obtained by solving 
(11) and (14) using im(tcm) = 0 and ia(tca) = 0: 

 𝐝𝐝𝐝𝐝𝐦𝐦 =  𝛑𝛑
𝛃𝛃𝐦𝐦
−  𝟏𝟏

𝛃𝛃𝐦𝐦
𝐝𝐝𝐚𝐚𝐬𝐬−𝟏𝟏 �𝐈𝐈𝐚𝐚𝟎𝟎 � 𝐕𝐕𝐂𝐂𝟎𝟎

𝛃𝛃𝐦𝐦𝐋𝐋𝐚𝐚
−  𝛂𝛂𝐦𝐦𝐈𝐈𝐚𝐚𝟎𝟎

𝛃𝛃𝐦𝐦
�� �                     (𝟏𝟏𝟔𝟔)  

 𝐝𝐝𝐝𝐝𝐚𝐚   =  𝛑𝛑
𝛃𝛃𝐚𝐚
−  𝟏𝟏

𝛃𝛃𝐚𝐚
𝐝𝐝𝐚𝐚𝐬𝐬−𝟏𝟏 �𝐈𝐈𝐚𝐚𝟎𝟎 � 𝐕𝐕𝐂𝐂𝟎𝟎

𝛃𝛃𝐚𝐚𝐋𝐋𝐚𝐚
−  𝛂𝛂𝐚𝐚𝐈𝐈𝐚𝐚𝟎𝟎

𝛃𝛃𝐚𝐚
�� �                         (𝟏𝟏𝟕𝟕)  

An approximate equation for Cr voltage is also obtained by 
solving (7), (8), and (9) for VCr(t): 

𝑽𝑽𝑪𝑪𝑪𝑪(𝒕𝒕) =
 𝑰𝑰𝒎𝒎𝟎𝟎𝜶𝜶+ 𝜸𝜸𝜷𝜷
𝑪𝑪𝑪𝑪(𝜶𝜶𝟐𝟐+ 𝜷𝜷𝟐𝟐) �𝟏𝟏 −

 𝒆𝒆−𝜶𝜶𝒕𝒕𝐝𝐝𝐜𝐜𝐜𝐜𝜷𝜷𝒕𝒕+ 𝑰𝑰𝒎𝒎𝟎𝟎𝜷𝜷− 𝜸𝜸𝜶𝜶𝜶𝜶𝟐𝟐+ 𝜷𝜷𝟐𝟐𝒆𝒆−𝜶𝜶𝒕𝒕𝐝𝐝𝐜𝐜𝐜𝐜𝜷𝜷𝒕𝒕                                        
(𝟏𝟏𝟖𝟖)  

where 

𝛂𝛂 =  �
𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦+ 𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚
𝐂𝐂𝐜𝐜𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚𝐋𝐋𝐚𝐚

−  𝐑𝐑𝐞𝐞𝐞𝐞𝐦𝐦
𝐋𝐋𝐦𝐦

 , 𝛄𝛄 =  𝐕𝐕𝐂𝐂𝟎𝟎
𝛃𝛃𝐋𝐋𝐚𝐚

−  𝛂𝛂𝐈𝐈𝐚𝐚𝟎𝟎
𝛃𝛃

                          (𝟏𝟏𝟗𝟗)  

 

𝜷𝜷 =  �𝑹𝑹𝒆𝒆𝒆𝒆𝒎𝒎+ 𝑹𝑹𝒆𝒆𝒆𝒆𝒂𝒂
𝐂𝐂𝐜𝐜𝐑𝐑𝐞𝐞𝐞𝐞𝐚𝐚𝐋𝐋𝐚𝐚

− −  �𝑳𝑳𝒎𝒎+𝑳𝑳𝒂𝒂𝑪𝑪𝒔𝒔𝑹𝑹𝒆𝒆𝒆𝒆𝒎𝒎𝑹𝑹𝒆𝒆𝒆𝒆𝒂𝒂
𝟐𝟐𝑪𝑪𝒔𝒔𝑹𝑹𝒆𝒆𝒆𝒆𝒂𝒂𝑳𝑳𝒂𝒂

�
𝟐𝟐
−  𝑹𝑹𝒆𝒆𝒆𝒆𝒎𝒎

𝑳𝑳𝒎𝒎
           (𝟐𝟐𝟎𝟎)  

The key parameters in the calculation of the commutation 
time from equation 16 and peak voltage ripple from equation 
17 are the equivalent resistance and inductance of the 
winding and the capacitance of Cr. At constant speed, the 
equivalent resistance is mainly determined by the inductance 
slope, which in turn is determined by aligned and unaligned 
inductances with the rotor pole arc. For the current motor 
setup, the inductance of the auxiliary phase is varied by 
changing the number of turns. Therefore, the relationship 
between the inductance, capacitor and commutation time as 
well as the relationship between inductance, capacitor, and 
voltage ripple are investigated.  

C. Comparison of Proposed converter with other 
converters 

The comparison of the new single-switch converter with the 
original single-switch converter, the conventional asymmetric 
bridge converter for driving a single-phase motor and the 
full-wave bridge inverter for a three-phase ac machine is 
summarized in Table II 

Table II Comparison of the new converter with other 
converters 

 

6. Simulation Circuit and Result 

A. Open Loop Circuit of SRM drive 

Figure below shows the open loop circuit diagram of single 
switch controlled SRM drive. The switch used in this circuit is 
MOSFET. The drive system consists of AC source, Diode 
bridge rectifier, dc link capacitor, MOSFET switch, recovery 
capacitor, and switched reluctance motor. Here, the AC 
source is converted into pulsating dc output and by means of 
dc link capacitor a ripple free dc output is obtained. The 
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performance of the motor is observed using scope block in 
MATLAB. 

 

Fig. 5.1. Open loop simulation circuit for single switch 
controlled SRM drive 

Fig. 5.2 depicts the input ac voltage of 150 V. This voltage fed 
to diode bridge rectifier and the 150 V ac voltage is converted 
into 150 V dc voltage and the ripples are reduced by properly 
adjusting the value of dc link capacitor. 

 
Fig. 5.2. Input voltage waveform 

Fig. 5.3 depicts the MOSFET switching pulse for the switch M. 
The switch is turned on and off by applying gate pulse. These 
pulses are generated by pulse generator. 

 
Fig. 5.3.  MOSFET switching pulse 

Fig. 5.4 depicts the current and voltage waveform of main and 
auxiliary winding and the torque- speed characteristics in 
open loop mode. 

B. Closed loop circuit of SRM drive 

Figure below shows the closed loop circuit diagram of single 
switch controlled SRM drive. The switch used in this circuit is 
MOSFET. The drive system consists of AC source, Diode 
bridge rectifier, dc link capacitor, MOSFET switch, recovery 

capacitor, and switched reluctance motor. Here, the AC 
source is converted into pulsating dc output and by means of 
dc link capacitor a ripple free dc output is obtained. The 
actual speed of the motor is compared with the set speed by 
means of a comparator and its output is given to the PI 
controller for generating pulse and then it is fed to the switch. 
The performance of the motor is observed using scope block 
in MATLAB. 

 
Fig. 5.4. Performance Characteristics of Two-phase SRM 

 
Fig. 5.5. Closed loop simulation circuit for single switch 

controlled SRM drive 

Fig. 5.6 depicts the input ac voltage for the single switch 
controlled SRM drive. 

 
Fig. 5.6. Input voltage waveform 

Fig. 5.7 depicts the MOSFET switching pulse for the switch M. 
The switch is turned on and off by applying gate pulse. These 
pulses are generated by pulse generator. 
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Fig. 5.7.  MOSFET switching pulse 

Fig. 5.8 depicts the current and voltage waveform of main and 
auxiliary winding and the torque- speed characteristics in 
closed loop mode. 

 
Fig. 5.8. Voltage, current, Torque and Speed waveform 

7. Conclusion 

The simulation of the module layout was successfully carried 
out using Matlab Simulink software and the obtained 
waveforms were observed.The output responses of the 
switched reluctance motor drive is analyzed.  

A single switch controller is used to control the SRM drive. In 
general, each winding in SRM is controlled by separate 
switches. Apart from that, a single switch is going to control 
the main and auxiliary windings of the SRM. The proposed 
drive will have much impact in the future. 
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