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Abstract – Recently Switched Reluctance Motors are 

suitable for replacing the other conventional motors 

like DC motor, Induction motor mainly because of low 

cost, improved efficiency of motor, and variable 

speeds. This paper uses MATLAB/SIMULINK to 

demonstrate the simulation of SRM speed control. 

MATLAB/SIMULINK is used to simulate the speed 

control of a 6/4 SRM. The 6 stator slots and 4 rotor 

poles are driven by an asymmetric bridge converter. 

Hardware implementation of SRM is performed for 

both open loop and closed loop condition.  
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Reluctance Motor, PID controller. 

 

1. INTRODUCTION  

Switched Reluctance Motor (SRM) is being used 

from the year 1938. Limited utilization of SRM is 

mainly due to the absence of power electronic 

components in the earlier days. Development of 

power electronic components used to boost all the 

motor drives [1-2]. SRM is also known as variable 

reluctance motor. SRM is rugged, simple to 

construct, economical and exhibits fault tolerant 

capability as compared to induction motor and 

synchronous motor. High peak torque to inertia ratio 

is exhibited by SRM. The mechanical structure of 

the rotor is suitable for high-speed applications, 

electric vehicles and in various industries [3]. Due to 

the non-linear behavior of SRM, it is not that easy to 

control. SRM is highly suitable for application that 

involves very high-speed operation mainly due to its 

robust nature. The construction of SRM is as shown 

in Fig.1 [1,4]. 

 

 
Fig.1. Construction of SRM [2] 

 

The salient poles with concentrated windings are 

present on rotor and stator poles. The feature that 

stands SRM apart from other motors is the absence 

of winding on rotor [5-7]. The block diagram of 

speed control of SRM is as shown in the Fig.2. The 

number of stator slots and number of rotor slots 

differs based on the applications. Normally used 

SRMs having number of stator slots and number of 

rotor poles are 6/4 or 8/6 or 10/8 or 12/10 

respectively. The number of stator and rotor slots is 

not recommended to be same. Here, 6 stator slots and 

4 rotor slots are used for simulation i.e, 6/4 SRM. An 

asymmetric bridge with 3 phase bridge rectifier is 

used to keep the output voltage regulated [8-10]. 
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Fig.2. Block Diagram of Speed Control of SRM 

2. PROPOSED CONFIGURATION  

The asymmetric bridge converter is used to provide 

fast excitation current. So, high switching voltage is 

therefore necessary. Fig.3 shows the circuit diagram 

of asymmetric bridge converter for 3-phase drive of 

SRM [4]. Strategy of unipolar switching is 

incorporated in the converter. For each phase or leg 

of the converter, there are two power switches and 

two diodes. The upper switch is used to switch 

control of PWM in each phase or leg, and the bottom 

switches are used to charge commutation. So, every 

phase is controlled independently. Magnetization, 

freewheeling, and demagnetization modes of 

operation are the various operating conditions. The 

inner current control loop of the drive system uses 

the unipolar switching method to reduce current 

ripple and improve frequency response. Table 1 

represents the parameters considered for simulation 

of speed control of SRM [1]. 

 

Fig.3. Asymmetric bridge converter 

 

 

 

 

Table 1: Parameters considered for simulation of speed control of 

SRM 

 

 

 

 

 

4. SIMULATION RESULTS 
 

The simulation of speed control of SRM is 

performed using MATLAB/SIMULINK software. 

The supply voltage that is applied to the circuit is 

240VDC. The turn-on angle and turn-off angle 

supplied to the converter is 45º and 75º respectively. 

The specifications for speed control of SRM are as 

shown in the Table 1. The reference speed is 

considered as 1500rpm. The converter used for 

simulation is an asymmetric bridge converter. 

Position sensor is mainly used to gather all the 

physical data from the motor and converts them into 

electrical input signals to the system. They measure 

the distance of object or body from a particular 

position from the reference point. 

 

Speed control using P controller: 

Proportional controller is a type of control system 

that operates in the direction of a line or linear and 

acts as a correction element between the measured 

value and the reference value. An error is generated 

by the comparison of actual and the reference value 

[5]. The error input supplied to the circuit is  

  u =  

For the steady state error to be improved, a large gain 

is necessary. A proportional controller is therefore 

employed. The value of Kp is used by tuning method. 

The value of Kp used in the simulation circuit is 50. 
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Simulation of speed control of SRM for P controller 

is as depicted in Fig 4. 

 

Fig.4 Speed Control of SRM using P Controller 

Speed control using PI controller: 

Proportional integral controllers are also known as 

proportional in conjunction with integral control. 

Proportional integral is used to reduce error between 

the measured value and the reference value by 

varying the value of input supplied to the circuit. PI 

controller is a combination of both proportional 

control and the integral control. Speed control of 

SRM using PI controller is simple, implementation 

is easier, low cost, less error in the steady state 

condition and highly robust [5].   

The error input supplied to the circuit is  

u =  +   

The tuning procedure is used to determine Kp and 

Ki values. The simulation circuit uses Kp and Ki 

values of 50 and 0.1, respectively. Fig. 5 depicts the 

simulation of SRM speed control for PI controller.

 
    Fig.5 Speed Control of SRM using PI Controller 

Speed control using PID controller: 

 

Proportional Integral Differential Controller is a 

closed loop system that is commonly used in most of 

the industrial and other applications. The error that 

is generated is reduced in spite of increase in gain 

[5]. The error input supplied to the circuit is  

u =  +  +  *  

The tuning procedure is used to determine the values 

of Kp, Ki, and Kd. The simulated circuit uses Kp, Ki, 

and Kd values of 20, 0.1, and 0.05, respectively. Fig. 

6 depicts the simulation of SRM speed control for 

PID controller. The tuning method is often used to 

get the values of Kp, Ki, and Kd. Kp, Ki, and Kd 

values are 

Proportional controller, KP = 50 

Proportional Integral controller, KP = 50, Ki = 0.1 

Proportional Integral Differential controller, KP = 

20, Ki = 0.1, Kd = 0.05 
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       Fig.6 Speed Control of SRM using PID Controller        

The simulation results for the simulation of speed 

control of SRM for P controller is as shown in Fig 7 

and the waveform is same for PI and PID controller. 

 

Fig.7 A plot of Speed using P controller with KP = 50 and 

reference speed = 1500rpm 

 

Simulation results for speed control of SRM using 

PID controller is as shown in Table 2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table2 Simulation results for speed control of SRM using PID 

controller 

 
 

The hardware for speed control of SRM is performed 

for 8/6 SRM with 8 stator poles and 6 rotor poles for 

1 kW motor. The hardware is implemented for both 

open loop and closed loop condition. For open loop 

condition the reference speed is maintained at 1500 

rpm and the measured value is 1428rpm at 200VAC. 

Under closed loop condition, here also the reference 

speed is maintained at 1500rpm and the measured 

speed is 1460rpm for 210VAC. Since it is under 

closed loop condition the PID controller provides 

1460rpm as the output speed under both no-load and 

full load conditions. Hardware results for speed 

control of SRM is as shown in Table 3.     

 

Table 3: Hardware results for speed control of SRM  

 
 

5. CONCLUSION 

MATLAB/SIMULINK is used to simulate the speed 

control SRM. An asymmetric bridge converter 

powers the 4 rotor poles and 6 stator slots. So, the 

construction is simple and speed control is easy. 

Based on the PID values the output speed that is 

obtained is same as the reference speed. Hardware 

implementation of SRM is performed for both open 

loop and closed loop condition and the measured 
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speed is almost same as the reference speed.  The 

future scope of the project is  

• The issues related to SRM can be solved to 

provide solutions with reasonable cost and 

performance since the cost of SRM is very high. 

• Design of the motor with speed – torque 

performance for applications with higher 

efficiency and less size. 

• Controller design of SRM is more complex as 

compared to other motors due to the dependency 

of torque developed on the rotor angle.  

• Elimination of mechanical position sensor that 

reduces size of motor and cost so the reliability 

of system can be improved. 

 

REFERENCES 

 

[1] Husain I, “Minimization of torque ripple in SRM 

drives”, IEEE Transaction Industrial Electronics, vol. 

49, pp. 25666 29855, 28–29, March 2021.  

[2] Beno, M.M, and Marimuthu, N. Singh, “Improving 

power factor in switched reluctance motor drive system 

by optimising the switching angles”, IEEE Region 10 

Conference, Hyderabad, India, vol. 2, pp.556 589, 19–

21 November 2020. 

[3] Muthulakshmi S, and Dhanasekaran R, “Performance 

evaluation in speed control of classic converter fed 

Switched Reluctance Motor using PI controller”, IEEE 

Journal of Engineering and Applied Sciences, Japan, 

vol. 4, pp.234 583, April 2019. 

[4] K Smriti Rao, Ravi Mishra, “Comparative study of P, PI 

and PID controller for speed control of VSI-fed 

induction motor”, IEEE Transactions on Industry 

Application, vol. 2, issue 2, July 2019  

[5] Bostanci, E. Moallem, M. Parsapour, and A. Fahimi, 

“Opportunities and challenges of switched reluctance 

motor drives for electric propulsion: A comparative 

study”, IEEE Transactions on Transportation 

Electrification, vol. 12, pp.59533, July 2019. 

[6] Gan, C. Wu, J. Sun, Q. Kong, W. Li, and H. Hu, “A 

review on machine topologies and control techniques for 

low-noise switched reluctance motors in electric vehicle 

applications”, IEEE Access, vol. 26, 31430–31443, 

January 2018. 

[7] C. J. Bateman, B. C. Mecrow, A. C. Clothier, and P. P. 

Acarnley, “A high-speed switched reluctance motor”, 

IEEE Transactions on Industry Application, vol. 46, no. 

6, pp. 2329 2337, Nov 2018. 

[8] C. Hudson, N. S. Lobo, and R. Krishnan, “Sensorless 

control of single switch based switched reluctance motor 

drive using neural network”, 30th Annual Conference of 

IEEE, vol. 54, pp. 2349- 2354, Vol. 3, November 2013. 

[9] J. Kim and R. Kim, “Sensorless Direct Torque Control 

Using the Inductance Inflection Point for a Switched 

Reluctance Motor”, IEEE Transactions on Industrial 

Electronics, vol. 65, no. 12, pp. 9336-9345, Dec. 2010. 

[10] Thakare, Shubham Rajendra, and S. V. Patil, “Speed 

Control Strategy of Switched Reluctance Motor Drive 

Using Asymmetric Bridge Converter Topology”, 4th 

International Conference on Recent Trends on 

Electronics, Information, Communication & 

Technology (RTEICT), vol. 18, pp. 313-317., 2009.  

[11] Qiao, Dong-kai, and Mei-qing Cai, "The Design of BP 

Neural Network Modeling for Switched Reluctance 

Motor", 2nd International Conference on Electrical and 

Electronic Engineering (EEE 2009). Atlantis Press, vol. 

3, pp.23687, 2009. 

[12] Valencia, Diego F, Silvio Rotilli Filho, Alan Dorneles 

Callegaro, Matthias Preindl, and Ali Emadi, "Virtual-

Flux Finite Control Set Model Predictive Control of 

Switched Reluctance Motor Drives", 45th Annual 

Conference of the IEEE Industrial Electronics Society, 

vol. 1, pp. 1465-1470., 2007. 

[13] L.E. Unnewehr, and H.W. Koch, “An Axial Air-Gap 

Reluctance motor for Variable Speed Application”, 

IEEE Transactions on Power Apparatus and Systems, 

vol. 93, pp. 367-376, January, 2006. 

[14] Ramya A, Dhivya G, Bharathi PD, Dhyaneshwaran R, 

and Ramakrishnan P, “Comparative study of speed 

control of 8/6 switched reluctance motor using pi and 

fuzzy logic controller”, International Journal of Recent 

Technology and Engineering (IJRTE), vol. 18, pp. 

23173-25317, 2004. 

[15] Sridharan, S, Sudha, and S V Pak, “Real time 

implementation of PID Controller for Switched 

Reluctance Motor”, Innovations in information 

Embedded and communication Systems, vol. 13, pp. 

65373- 75537, Nagaland, 2004. 

 

 

http://www.jetir.org/

