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This Chapter-2 explores the several existing work which is relevant to the 

optimal converter design and speed control of switched reluctance motor drive with 

classical proportional-Integral controller and intelligent based fuzzy controller. The 

proposed SRM drive is mostly used in applications like water pumping system in 

irrigation applications via PV source and enhancement of power factor using 

proposed SRM drive scheme in an air-conditioning applications. The following 

literature survey shows the several methods which are incorporated with the SRM 

drive for further investigation.    

A novel energy efficient converter based switched reluctance motor drive is 

explored by R. Krishnan, et al. [1] Based on this scheme coordination is created 

between the SRM drive and converter minimizing the inductance. It can allow better 

current reduction when the next phase is energized. The single switch/phase 

configuration for SRM drive is proposed by N. Peter Materu et al. [2] development of 

power elements, input filter, types of switching schemes are the main motives in his 

design.  

A unique type of converter strategy was presented by A. Hava, et al. [3] Fast 

extraction of energy from off-going phase should be stored effectively and utilized 

rapidly to switching the forth coming phase  which supports energy to remaining 

conducting phases.  The energy returned back to main source, as presented here is like 

it is done in classical C-dump converter topology [3-4]. Inference of electromagnetic 

levels are minimized by novel zero switching state converter for SRM drive by T.A. 

Lipo, et al. [5] operation of high frequency with low losses is attained from this 

proposed configuration. The current regulation is enhanced by incremental frequency 

in machine phases which defines the high performance of the SRM drive.                             



The classical C-dump converter has several limitations, can be minimized by 

unique topology proposed by Sayeed Mir, et al [6] A novel energy efficient converter 

strategy is introduced to give low complex control circuitry, low cost and to get high 

performance. A novel soft switching converter design is implemented by T.W Ching, 

et al. [7] The main advantage of this converter is maintaining the voltage 

stress/current at unity levels with respect to switches, diodes by ZVS operation. 

Particularly it is more suitable for SRM drive for regenerative braking.  

A. Consoli, et al. [8] propose a novel C-dump converter for active 

enhancement of power factor in a SRM drive system. A formal PFC stage is never 

required with this converter topology, which may minimize the cost. Hence, the 

operating cost is minimized in a market place.  

A new resonant type converter strategy fed SRM motor is proposed by S.S. 

Park, et al. [11] this attains zero current switching. A resonant circuit is normally 

resonant in the view of capacitor. 

P. Vijayragavan, et al. [14] presents a novel buck converter topology fed SRM 

drive. The several merits demonstrated are high flexibility, reliability, high 

compactness, low cost, fewer switches and diodes. The demerits of formal C-dump 

converter are minimized by his topology with low cost performance. Low rated 

devices are explored by Sayeed Mir, et al. [15] In this intended converter the SRM 

drive current is free wheeled which is allowed in certain chopping mode by simple 

controller. This system has quick eradication of tail current which minimizes the 

negative torque [16]. 

The four configurations of different power converter topologies are presented 

by H. Chen, et al. [17] The author compared the different converter strategies, 

commutated resistance circuit, bi-filiar windings, common switching circutry and 



symmetric bridge circuits. The requirements of switching elements, phase windings 

with an average commutated rated voltage of free-wheel diodes are compared in the 

proposed converters.  

R.Krishnan, et al. [18] design and analyze one switch/phase converter 

topology for low power applications. The several merits of this converter are 

proposed in [18]. Do.Hyum Jang, et al. [19] propose the unique half bridge converter 

for SRM drive system. It has greater efficiency due to fewer switching elements, turn-

off energy is fed back. This is used only for even number of stator slots.  

A new procedure is described for loss computation in a switching circuitry of 

effective power converter of SRM drive by J. Corda, et al. [20] The loss computation 

is attained from the manetizing characteristics of SRM drive and several switching 

characterstics of power electronic devices [20]. Geun-Hie Rim, et al. [22] A novel 

buck converter was presented by inserting a buck strategy at the front end, for getting 

low switching losses. As in formal topology losses have occurred because of voltage 

chopping and are clearly presented in [22]. G. Rim et al. [24] proposed a variable 

speed constant frequency converter topology, which has optimal switching and 

performance characteristics. G. Rim and R. Krishnan. [24] Presented the experimental 

view of a SRM drive which has two phases. For a three phase machine the original 

principle is proposed.  

Reduced ratings of SRM drive electronics and reduced count of switching 

components are the major benefits of this drive [24]. H. Chen et al. [25] propose the 

dynamic simulation model of SRM drive. The behavior of SRM drive is evaluated by 

using the matlab/simulink software. Kyu-Dong Kim, et al. [27] propose a new SRM 

drives for a modified C-Dump configuration. It has capability of full current pulse 



programming and low cost operation. Incredible efficiency, simple structure, high 

compactness is acquired by this drive.  

K.N. Srminivas, et al. [29] Propose SRM drive circuit topologies and verified 

performance of these topologies by using MATLAB/Simulink software. 

Tilak Gopalarathnam, et al. [30] Propose a SEPIC based front end converter 

for SRM drive system, which has several merits; the DC input voltage is boosted from 

a low voltage DC source. The major CCM/DCM operation with improved power 

factor gain depends on power levels in an AC sourced system. The major operation of 

DCM mode is accorded by the perfect functioning and design apparatus. The phase 

de-fluxing is possible with power factor correction is evaluated by proposal concept 

[31].  

Several energy sources for SRM drive system are proposed by M. Hiller, et al.  

[32] The flexibility of control action is extended by introducing switched capacitor in 

motor phases. Reduction of torque ripples, greater efficiency, maximum torque are the 

major enhancements in this concept, the dual energy storage system can be introduced 

with ease in [33]. A new 2(n+1) switching configuration for a proposed SRM drive is 

explored by Y.P.B. Yeung, et al. [33]  An imperative soft-switching strategy is 

attained by chopping transistors; the resonant voltage is actively clamped by proposed 

single pulse operation, PWM strategy, current control schemes are explained in [34]. 

The turn-off phase switch is to be stored and returned to a main source by recycling 

process should be employed with the help of buck-boost converter. [35]. 

 Yong-Ho Yoon, et al. [36] proposed a method to minimize the demerits of 

classical asymmetric bridge converter for SRM drive for automobile application. 

P. Bazzaz, et al. [37] implemented a novel hybrid converter for high speed 

range performance of SRM drive. A new resonant circuitry is placed; it may charge 



during the next operated cycle of discharging the capacitor. These types of drives are 

operated at very high speeds, with reduced phase currents; quick rise time is attained 

from proposed topology [37]. A new three phase SRM drive is acquired from a four 

switch topology by Yuen-Chung Kim, et al. [39].  

A new current controlled algorithm is explained for the converter fed SRM 

drive application. This technique provides better dynamic performance, high stability 

factor and good steady state response. The dynamic analysis is performed by 

matlab/simulink tool; results are presented [39].  

Tao Sun, et al. [41] Propose a new full bridge converter with asymmetric 

topology and the two drive strategy to evaluate the proposed SSRM. The drive cost is 

minimized by using the converter topology.   

Zhang Zhu, et al. [42] Propose the five new topologies for LSRM drive system 

and their performance merits and demerits are also evaluated and presented.  

O. Ichinokura, et al. [44] Present a new electric circuit model and magnetic 

circuit model separately in this system; effective control sources are used to couple 

each other. The dynamic characteristics of SRM drive can be implemented accurately 

by using SPICE system model.  

X.J. Shen et al. [48] proposed a fuzzy controller based SRM drive system for 

excellent speed control performance, minimizing significant torque ripples. These 

ripples may be minimized by supporting a distributed non-linear fuzzy sets based 

membership function for output variable for better speed regulation. Several 

simulations are carried for PM drive. The proposed technique control outcomes have 

excellent features and are more robust to variation of parameters, eradication of 

current harmonics. Its performance is compared with classical PI controller. 



 W. Yan et al. [49] propose a non-linear synthetic calculation, magnetic circuit 

analysis for implementing an experimental prototype of SRM drive with an intelligent 

control theme. This technique utilizes the revising FEM methodology for designing 

the proposed SRM drive scheme for getting better torque ripple reduction to a 12/8 

SRM drive. Prototype results convey the feasibility of proposed intelligent technique.  

Liu Qiuli et al. [50] propose a fuzzy controller for speed regulation in an 

armored SRM drive system. A non-linear model is developed and verified based on 

the torque, flux linkage, rotor position, and current analysis. Broad speed regulation, 

fast start-up, good braking capability, reliability are the major characteristics acquired 

from this scheme. The matlab/simulink results confer the proposed system gives 

better static and dynamic performance.  

De Azevedo et al. [51] present a fuzzy logic control for speed regulation of a 

switched reluctance motor (SRM) drive. The fuzzy logic controller provides better 

results compared to classical PI controller by giving good dynamic response.  

Yi. Lingzhi et al. [52] propose a non-linear control design for SRM drive 

scheme based on magnetic inductance characteristics. To evaluate and resolve the 

torque ripple problem in SRM drive, a fuzzy controller based turn-off angle 

compensation scheme is implemented. The validity and perfectness of the proposed 

model are justified by a simulation model.  

R. Martinez et al. [53] propose an effective single phase AC-DC rectifier with 

improved power factor. The advantages are like simple control objective, satisfies the 

IEEE/IEC tolerance limits and fewer switching components. Experimental prototype 

model is acquired with simulation analysis and results are presented.  

L. Huber et al. [54] presents a symmetric review of PLL based closed loop 

control scheme for interleaved boost CCM/DCM power factor correction method. A 



brief stability analysis of proposed PLL scheme is verified by simulation analysis, the 

dynamic response of proposed PLL scheme is identical with democratic/master-slave 

approach. Experimental prototype model is acquired with simulation analysis and 

results are presented.  

J.P.M. Figueiredo. [55] propose a solid state AC-DC conversion scheme for 

getting improved power quality features. The features are power factor correction, 

eradicating the source harmonics and regulated DC supply for loads. A novel control 

scheme dedicated to power factor correction also has been introduced with an 

integrated commercial topology to impose sinusoidal currents at front end switch 

mode CCM conversion. The evolution of classical boost converter is evaluated with 

enhanced characteristics by proposed boost topologies.  

C.P. Ku et al. [56] propose an open-loop synchronized-off voltage (SFV) 

mode control objective for a two-phased interleaved boost DCM/CCM topology with 

master-slave strategy for PF correction applications. A novel on-time adjustment 

strategy of slave converter is intended to stabilize the proposed converter without 

using any external circuits. Proposed circuitry was validated by simulation tool.  

H. Choi et al. [57] propose an interleaved conducted boundary mode based 

buck converter for power factor correction, which maintains high efficiency at load 

line range. The front end current harmonic distortions are analyzed with allowable 

voltage range while supporting the respective harmonic standards to meet IEC-61000-

3-2.  

S. Belliwali et al. [93] propose a PV based water pumping system employing 

the SRM drive, this system comprises of a SRM drive powered by a PV source 

driving a centrifugal pump. A simple control objective has been devised to attain 

maximum power of the PV array. The feasibility of proposed control scheme is 



demonstrated via dynamic simulations and several results are presented at different 

temperature ranges.  

X. Wang et al. [94] present a PV source fed SRM drive for irrigation 

applications based on MPPT control technique. Controlling the duty cycle of power 

converter, the constant voltage tracking (CVT) is realized based on hybrid mode 

which enables the maximum power output. The proposed scheme is validated by 

experiment prototype, which depicts the great potentials for irrigation applications.            

Based on this literature survey, the author of this thesis proposes a novel high grade 

converter strategy fed SRM drive for irrigation applications and air conditioning 

applications with enhanced power quality features. The brief discussion of proposed 

converter is given and compared with different classical converter strategies with 

respect to their advantages, features and applications. 


