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Abstract— Today Current scenario, use brushless DC motors 

(BLDCs) and DC motors for many electrical applications. 

However, recently, replacement of  traditional motors 

switched reluctance motors (SRMs) have become the best 

option will be available and BLDC are due to is an advance 

precision forging tech enabling high performance, uniformity 

and superior quality high efficiency, fault tolerance, 

minimized cost. Switching reluctance (SRMs) have neither 

windings nor permanent magnets in the rotor. Vital play the 

role around the world applications such as the drive motor for 

EV (Electric Vehicle) and HEV (Hybrid electric vehicle) 

Torque pulsations are inherent in SRMs because of its 

sequential excitation and doubly salient structure of the 

machine, have great torque. It lacks windings on the side of 

the rotor. The switch reluctance whose construction is simple, 

control flexibility, simple structure, lower cost and high 

efficiency. In first phase shows the characteristics and 

structure parameters of performance analysis of S.R.M. now 

we proposed in this paper sub system model, power 

subsystem and simulation model and its result. 

Keywords: Switched Reluctance Motor, Switched Reluctance 
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I. INTRODUCTION 

The Switched Reluctance Motor (S.R.M) very advantages as 

they are simple and easy to maintain and available at low cost 

with the heightened fault tolerance and capability of handling 

different loads [4].The equivalent circuit of Switched 

Reluctance Motor is shown in fig.2In this paper we used an 

eight/six switched reluctance motor (S.R.M) for analysis the 

working of SRM drive. In this paper at starting it discuss the 

characteristics and parameters of switch Reluctance Motor. 

The result of this motor is electromagnetic torque is periodic. 

Due to its special characteristics shown in this paper 

modelling of S.R.M (switch reluctance motor) is different 

from other electrical motor. 

 The simple construction and good efficiency are key 

factors of attraction and attention towards this motor. The 

non-linear magnetic behaviour and magnetic saturation of the 

motor are caused by its doubly-salient pole structure. Due to 

the nonlinear behaviour of the motor, handling of the data in 

form of look-up data tables is well deliberated in (Corda et 

al., 1993). The Simulink based modelling is reported in 

(Cornea et al., 2008) and (Hao et al., 2000). The fundamentals 

and essential investigation of the machine form its 

construction, working and design point of view is highlighted 

in (Lawrenson et al., 1980). The rotation in switched 

reluctance motor is produced by virtue of magnetic pull of its 

stator poles on the rotor poles to align when the former is 

energized where reluctance is minimum (Miller, 2001). The 

stator and rotor poles in a switched reluctance motor are of 

salient type with difference that laminated rotor carries no 

windings; whereas stator carries windings only (Memon, 

2012).Also that the number of stator and rotor poles are not 

same. The windings which are in series with power 

semiconductor switches form a phase of the machine. Usually 

the SR machine is available in multi-phase arrangement 

(Memon, 2012). The motor phases are excited by a sequence 

of voltage pulses which are obtained from the power 

electronic converter. The pulses are synchronised with 

signals obtained from position detector which is located on 

the shaft of the motor (Memon, 2012). 

II. INDUCTANCE PROFILE OF SWITCHED RELUCTANCE 

MOTOR 

The torque in the motor is produced when its’ stator winding 

is energized, in result the stator pole pulls the nearest rotor 

pole to align in the region where reluctance is minimum and 

inductance is maximum (Miller, 2001). The inductance starts 

increasing with relative approach of rotor poles to energized 

stator poles. Different rotor position and inductance profile of 

the motor is indicated in (Fig.1) (Memon, 2012). 

 
Fig. 1: Variation of inductance as function of rotor position 

 At position θ1 where the poles are fully aligned 

inductance is maximum i.e. Lmax (Lawrenson et al., 

1980), the inductance gradient dL/dθ > 0, therefore 

torque produced is positive. 

 At position θ1 to θ2 inductance remains constant, the 

inductance gradient dL/dθ = 0, therefore torque produced 

is zero. This region is known as ‘dead zone’ (Lawrenson 

  

 During θ2 to θ3, inductance decreases, the inductance 

gradient dL/dθ<0, therefore torque produced is negative.  

 For position θ3 to θ4 inductance remains constant at 

minimum level, the inductance gradient dL/dθ= 0, and 

therefore torque is not produced. Fig.2 shows) 

inductance profile of an existing motor for range of the 

current from 1A to 14 A. 
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Fig.2. Actual variation of inductance versus position 

Variation of phase torque as function of rotor position. 

Voltage Equation for Stator Current 

The voltage equation for stator current of the motor is given 

by 

   (1) 

 Where v is the instantaneous applied voltage across 

the windings of the motor, R is the winding resistance and 

dψ/dt is the rate of change of flux linkage. 

Since ψ = Li, therefore eq. 1 can be written as: 

 
 where three terms on right hand side in eq.4  

represents resistive  voltage  drop,  transformational  emf  

(inductive voltage drop) provided inductance remains 

constant and motional emf (back emf) respectively. While 

(omega) is the rotational speed in rad / sec.  

The rate of flow of the energy is given by 

 
where the first term in the eq.5  on right hand side is the power 

loss in coil due to its  resistance,  second term  is rate  of 

increase of stored  magnetic energy and the last term  is  the  

power  converted  from  electrical  energy  to mechanical 

output power. Torque equation neglecting magnetic non-

linearity 

(Lawrenson et al., 1980) is given by 

 
Current, Flux and Torque Waveforms Voltage pulses at 

correct sequence with respect to rotor position are applied to 

the switching devices to excite the phases of the machine.  

Many  converter topologies  have  been  documented  in  the  

literature  among  which  the  asymmetrical  converter  

topology  is  regarded  as  a  most  common  topology.  (Fig.3)  

shows one phase of the 8/6 pole SR machine. 

 In this particular arrangement of the converter for 

switched reluctance motor the winding see positive voltage 

when switched T1andT2 are closed. The energy flows from 

source into the winding of the motor. The energy which is 

supplied by the source is converted into mechanical output 

and part of it is stored magnetically (Lawrenson et al., 

1980).Similarly,  when  switches  are opened, negative 

voltage is impressed and  the stored magnetic energy is partly  

converted  to  mechanical  output  and  partly transferred to 

source (Lawrenson et al., 1980).In  third  case,  motor  

winding  see  zero  voltage when either switch T1  or  T2 is 

opened, energy is neither transferred  from  source  to  motor  

winding  nor  returned to source. 

 The  computation  of  phase  instantaneous current  

and  torque  is  done  by  numerical  integration  of non-linear 

differential equation  

 

 
Fig. 3: One phase of four– phase 8/6 SR motor with two 

switches per phase 

 In other words, the control method based on torque, 

speed, and current. Control based on speed utilizing an 

asymmetric bridge converter topology is followed. 

III. SRM DRIVE SPEED CONTROL 

Steady-state errors are eliminated by the P and I terms, a  

Combination of proportional and integral, which also 

improves response speed. The performance of a PI controller 

can be improved by providing feedback to the converter, 

which can also be controlled by overcoming disturbances. 

Steady state errors can be removed by the PI controller during 

the operation of each of the P controller and ON-OFF 

controller.  

 The integration mode has a negative effect on the 

speed response and stability of the system. You can detect this 

problem by using derivatives mode. Differential mode allows 

you to predict errors and reduce controller response time. PI 

controllers are typically used when speed control is not the 

switch reluctance motor drive, when a sudden abnormal 

condition occurs, the motor runs at the rated speed, the motor 

slows down and does not operate at the rated speed, the error 

is minimized and the feedback via the controller, This 

improved feedback motor starts running again at normal 

speed. Therefore, it is possible to analyze the speed control of 

switch reluctance motor drive by P.I controller. 
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IV. PROPOSED WORK 

 
Fig 4. Block diagram of Switched Reluctance Motor Drive 

The motor is comprised with rectifier, controller, switch 

reluctance motor and converter. In the converter, an 

asymmetric bridge converter was used to transfer the energy 

generated by controlling the motor winding current switch. 

Fig () shows a single-phase asymmetric bridge converter. 

Similarly, the same converter was used for the remaining 

phases. When transistors (T1) and (T2) are turned on, current 

circulates in the A phase of the switched reluctance motor. 

When the current exceeds the command value, transistors 

T1and T2 are turned off. The energy stored in the A phase of 

the switched reluctance motor keeps the current in the same 

direction until the current is exhausted because D1 and D2 

become forward biased. As a result, the current decreases and 

falls below the command value [1].  

 The SRM’s configuration for 8/6 pole is shown in 

the figure.4. Here, we used a PI controller, a proportional 

integral. PI controllers are used to minimize steady-state 

errors without affecting system stability. PI controllers are 

also used to improve attenuation, while PI controllers reduce 

bandwidth and increase rise time. This means that the 

transient response will be slow and the PI controller will also 

elude the frequency noise [5]. 

 
Fig. 5: Single Phase Asymmetric Converter 

 There are various ways to analyze the performance 

of a switched reluctance motor (S.R.M) drive. 

 
Fig. 6: 8/6 pole SRM 

 In other words, the control method based on torque, 

speed, and current. Control based on speed utilizing an 

asymmetric bridge converter topology is followed. 

V. SRM DRIVE SPEED CONTROL 

Steady-state errors are eliminated by the P and I terms, a 

combination of proportional and integral, which also 

improves response speed. The performance of a PI controller 

can be improved by providing feedback to the converter, 

which can also be controlled by overcoming disturbances. 

Steady state errors can be removed by the PI controller during 

the operation of each of the P controller and ON-OFF 

controller. The integration mode has a negative effect on the 

speed response and stability of the system. You can detect this 

problem by using derivatives mode. Differential mode allows 

you to predict errors and reduce controller response time. PI 

controllers are typically used when speed control is not the 

norm. In a switch reluctance motor drive, when a sudden 

abnormal condition occurs, the motor runs at the rated speed, 

the motor slows down and does not operate at the rated speed, 

the error is minimized and the feedback via the controller, this 

improved feedback motor starts running again at normal 

speed. Therefore, it is possible to analyze the speed control of 

switch reluctance motor drive by P.I controller.  

VI. SIMULATION RESULT 

 
Fig. 7: 6/4switched reluctance motor simulation diagram 

The results of a simulation structure for speed control of a 

(S.R.M) switched reluctance motor drive using a P.I 

controller are as follows: The phase (φ) is also turned off and 

continues for the remaining phase (φ) of the (S.R.M). Figure 

(7) shows the 6/4switched reluctance motor simulation 
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diagram, Figure (8) shows the  power converter subsystem, 

Figure (9) shows the positional sensor, Figure (10) shows the 

SRM drives torque output waveform Figure (11) shows the 

switch reluctance motor using a PI controller with a reference 

speed(ᴺ) set at 3000 r.p.m. Indicates the speed can achieve 

almost 2970-2980. 

 
Fig .8: Power converter subsystem 

 While using S.R.M it having some advantages like 

it reduces the cost, increase the efficiency, consolidation of 

supply chain, etc. 

 
Fig. 9: positional sensor 

 Switch reluctance motor having more scope in 

industrial application such as a wind energy and electrical 

vehicles due to its construction, high temperature, and its 

insensitivity. 

 

Fig .10: SRM drives torque output waveform 

 Appliances for Smart Home. Wearable sensors to 

monitor the physiological parameters of home occupants such 

as heart rate, blood pressure, etc were included in a smart 

home device ecosystem. 

 In response to the growing interest of customers 

about smart home, Apple and Google, which are the leaders 

in mobile OS platform, recently introduced smart home 

platform. This smart home platform will allow customer 

easily to control various connected products using devices 

that run on their mobile OS platform. 

 
Fig. 11: Speed of switched reluctance motor 

VII. CONCLUSION 

Switched Reluctance Motors (S.R.M), for industrial and 

consumer electronics are the most reliable motors Because of 

switching reluctance and also various advantages over 

traditional motors. In this paper, By using switching 

reluctance (S.R.M) drive functioning controlling speed of a 

motor  with  under  the normal and the undesirable conditions 

is observed by using MATLAB / Simulink design a 

simulation model . This paper has shown modeling and 

simulation tools for implementation of SRM speed 

controlled, increased performance, high motor-drive 

efficiency. 
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