
1846 | P a g 
e 

 

 

A STUDY ON ENERGY CONVERSION LOOP FOR MATRIX 

CONVERTER FED SWITCHED RELUCTANCE MOTOR 

Ganesh Pashikanti,  Research Scholar under the faculty of Electrical Engineering at SSSUTMS, 

Sehore. 

Dr. A A Ansari Associate Professor -ECE/EE, SSSUTMS-Sehore 

Dr.N.Bhoopal (Professor & HOD) BVRIT(A), Narsapur,Medak,Telangana 

 
DECLARATION: I  AS  AN  AUTHOR  OF  THIS  PAPER  /  ARTICLE,  HEREBY  DECLARE  THAT  THE  PAPER  SUBMITTED  BY  ME  FOR  

PUBLICATION  IN  THE JOURNAL  IS COMPLETELY MY OWN  PAPER.  IF ANY ISSUE REGARDING COPYRIGHT/PATENT/ OTHER REAL AUTHOR 

ARIES,  THE PUBLISHER WILL NOT BE LEGALLY RESPONSIBLE. IF ANY OF SUCH MATTERS OCCUR PUBLISHER MAY REMOVE MY CONTENT 

FROM THE JOURNAL. 

 

 
ABSTRACT 

 

In this paper we have focused on we need energy conversion. We have also discussed about matrix 

converter and switched reluctance motor. SRM has as of now been given a significant consideration in  

the field of high performance drives the exploration work has universally been done in both mechanical 

and college areas. They offer the benefits of straightforward structure, ease development portrayed by a 

nonattendance of magnets and rotor twisting, high degree of performance over a wide scope of rates 

adaptation to non-critical failure, and mechanical strength, prompting engaging quality for modern and 

electrical vehicle (EV) applications. 

 

KEYWORDS: energy, conversion, motor, reluctance, matrix. 

 
I. INTRODUCTION 

 

 

In numerous applications today straightforward, 

solid, elite motor drives are wanted. This need is 

clear in the security basic aerospace actuator 

industry more than some other, where there is 

impressive enthusiasm for supplanting the 

traditional unified water powered flight control 

framework with electrically powered actuators 

situated close to the control surface being 

moved. While basic systems might be the point, 

effortlessness once in a while permits elite, or 

enhancement of proficiency. The approach is 

along these lines to outline a framework 

which utilizes straightforward elements where 

conceivable, and profoundly solid elements 
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where it isn't conceivable. Shockingly in any 

case, usually the more muddled a framework is, 

the less dependable it moves toward becoming, 

as it has more potential disappointment modes. 

A third level to the systems configuration 

approach is in this way received, which includes 

adaptation to non-critical failure and repetition. 

 

An examination is performed to assess the local 

systems capacity to keep functioning after the 

disappointment of a component inside it, though 

in a non-perfect or lesser proficient route, all 

together that the bigger framework can keep on 

functioning until the point that repairs can be 

made. In crafted by this proposal, the above 

outline approach has been actualized in 

determining a motor drive reasonable for use in 

operability basic applications, for example, the 

aerospace actuator industry. One of the least 

complex and most solid types of motor is the 

exchanged reluctance (SR) motor 1 2, which 

makes it exceptionally appropriate for use in 

flying machine actuator. This motor has a 

straightforward development, with a covered 

rotor free of the two windings and magnets. The 

stator is likewise a straightforward outline, 

developed again of steel overlays, and with few 

posts conveying isolated stage windings. 

 

 

 

This straightforward development makes the 

motor modest to create, and the basic overlaid 

rotor makes it profoundly mechanically hearty 

and appropriate for operation over a wide speed 

extend. The isolated stage windings make this 

motor very blame tolerant, similarly as with the 

correct quantities of posts and stages, it can 

keep on spinning with blame on one stage, 

without a risk of the blame influencing 

different stages. The exchanged reluctance 

motor has been acknowledged by Boeing just 

like the favored motor for some aerospace 

applications, due to the inherent excess, and the 

central magnetic and electrical separation of the 

plan. The nonappearance of perpetual magnets 

from the motor is likewise observed as leeway, 

as there are no demagnetization worries at 

higher temperatures. A 25kW 16,000rpm 

exchanged reluctance motor was produced for 

an aerospace actuator by Glasgow University, 

with the plan being favored because of the 

natural blame tolerant focal points. 
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I. THE MATRIX CONVERTER 

 
The matrix converter can be considered as a 

power commutated cycloconverter, inferring a 

direct AC to AC converter prepared to do high 

switching frequencies, and consequently output 

voltage frequencies more noteworthy than that 

of the cycloconverter. The three stage form 

utilizes nine bidirectional switches, enabling 

association of each output stage to each input 

period of the converter. This suggests 

bidirectional power stream, enabling recovery 

to the supply if the application is reasonable. 

Exact control of the stage recompenses is basic 

keeping in mind the end goal to stay away from 

short circuits on the input side of the converter. 

 

Complex switching strategies are utilized 

inside the matrix converter control, requiring 

the utilization of a DSP. This anyway enables 

sinusoidal input currents to be drawn, when an 

adjusted sinusoidal load is being driven. Power 

factor remedy is innately conceivable by 

progressing or postponing the input current 

waveform as for the input voltage waveforms. 

The direct conversion nature of the matrix 

converter implies that no DC interface 

capacitor is utilized. This is profitable for 

aerospace actuators, in any case, the absence of 

vitality stockpiling inside the converter infers  

filtering of the supply is fundamental to meet 

its harmonic prerequisites. The input filter 

utilizes a little measure of vitality stockpiling 

inside low esteem capacitors keeping in mind 

the end goal to evacuate most of the switching 

harmonics incited in the supply currents 

because of the PWM switching of the matrix 

converter. 

 

Structure of the Matrix Converter 

 

The network converter is the power commutated 

rendition of the cyclo-converters, which beats 

the disservice of the traditional cyclo-converter, 

for example, the limitations in the recurrence 

transformation, rich output voltage sounds and 

expanded number of switches. The grid 

converters can be delegated immediate and 

aberrant sort network converters. Figure 1shows 

the direct or the traditional framework converter 

(CMC) that is a variety of 3×3 bidirectional 

switches. The roundabout or the scanty lattice 

converter is a course of the controlled rectifier 

and inverter topologies without a DC connect in 

the middle. Both the topologies legitimately 

interconnect two autonomous multi-stage 

voltage systems at various frequencies. In this 

exploration, the CMC topology is picked and is 

examined for its performance for changes in its 

topology and with various pulses with 

modulation (PWM) procedures. 
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Figure 1Structure of the conventional matrix converter 
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II. WHY USE ELECTRIC ENERGY 

CONVERSION? 

 

The way toward changing over energy into 

useable work takes numerous structures, from 

compound and warmth energy to mechanical 

and electrical energy. While the cycles to play 

out these changes are as assorted as the various 

types of energy themselves, the general goals of 

these cycles are the equivalent: to change over 

the entirety of the info energy into a useable 

structure with no loss. A hybrid electric vehicle 

(HEV) includes transformation of compound 

energy put away in fuel into mechanical energy, 

through an internal combustion engine (ICE), 

additionally called a central player. A generator 

at that point changes over the mechanical energy 

into electrical energy, which would then be able 

to be put away in a battery, flywheel or ultra 

capacitor, or allocated straightforwardly to drive 

the wheels through an engine or series of 

engines. Indeed, even within the engine, energy 

is changed over from electrical to attractive 

energy prior to being changed over to force and 

pivot. The general objective of the energy 

transformation measure within the HEV is to 

satisfy administrator needs, and frequently with 

as meager energy losses as could be expected 

under the circumstances. One potential structure 

of the change parts for a HEV is portrayed in 

Figure 1.12. Inspecting the energy change 

stream in Figure 2, we see that there gives off an 

impression of being a pointless transformation 

stage from mechanical to electrical and back to 

mechanical, since our general target is to change 

over the synthetic energy put away as fuel into 

useable mechanical energy for driving our 

vehicle's wheels. Be that as it may, there are 

various points of interest to having energy in 

electrical structure: 

 It is anything but difficult to move from a 

focal source to distant load(s) with 

scarcely any parts and high productivity 

(two basic wire conductors can 

communicate a similar energy as a 

complex and extraordinarily designed 

mechanical drive train, for instance). 

 

It can be changed over to and from 

mechanical energy or different 

structures with high proficiency (when 

contrasted with heat measures which are 

almost irreversible). 

 

 It is effectively scaled to the necessary 

energy level (look at that as a 700 V 

engine burden and its imperative 5V 

control circuitry can both be powered 

from a similar generator source). 
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From these points of interest, it is obvious that 

utilizing electrical energy conversion systems 

has extraordinary potential for decreasing 

vehicle drive train weight, size, and improving 

by and large proficiency. Despite the fact that 

not as energy thick as substance energy 

stockpiling in state, petroleum products, the 

electrical energy created by the central player 

could also be put away in batteries, ultra 

capacitor banks, or a flywheel for use on a short 

or long time scale, contingent upon the 

necessity. 
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Fig. 2: Energy Conversion Block Diagram for a Hybrid Electric Vehicle 

 

III. SWITCHED RELUCTANCE 

MOTOR 

 

Since, switched reluctance motors (SRM) are 

increasing more extensive prominence among 

variable-speed drives, a portion of the SRM 

design boundaries, recognizing attributes and 

FEA examinations are introduced. SRM has as 

of now been given a significant consideration in 

the field of high performance drives the 

exploration work has universally been done in 

both mechanical and college areas. They offer 

the benefits of straightforward structure, ease 

development portrayed by a nonattendance of 

magnets and rotor twisting, high degree of 

performance over a wide scope of rates 

adaptation to non-critical failure, and 

mechanical strength, prompting engaging quality 

for modern and electrical vehicle (EV) 

applications. Besides, the accessibility and the 

moderate cost of the essential electronic 

segments make SR drives a reasonable option in 

contrast to other commonly utilized motors like 

AC, BLDC, PM Synchronous or general motors 

for various applications. 

 

Albeit first exhibited in 1838, the switched 

reluctance motor (SRM) is a moderately new 

expansion to modern mechanical and footing 

applications, as the semiconductor and control 

advancements have as of late developed to 

permit its utilization in high performance drives. 
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The SRM is recognized by double saliency, 

which means it has striking (unmistakable or 

projecting) teeth on both the rotor and stator. 

The stator houses a bunch of curls or windings 

per striking post which are commonly associated 

in series between restricting shafts. The curls are 

twisted concentrically with no cover between 

stages, bringing about minimal common 

inductance among stages, and guaranteeing a 

more noteworthy part of copper is utilized as 

dynamic length in the windings. This 

configuration makes for a cost-effective 

utilization of material and permitting basic 

assembling techniques. The rotor is 

comparatively built of laminated magnet steel 

with remarkable shafts, yet has no windings or 

lasting magnets, in this way requiring no brushes 

or slip rings, and permitting a higher operating 

temperature and expanded toughness. The 

operating standards will be clarified in more 

detail in the accompanying area, yet the essential 

idea is that a DC current is applied to a stage 

which makes a magnetic motion that movement 

through the rotor. The rotor will in general 

position itself in a way that limits the reluctance 

of the transition way and boosts the inductance 

of the energized twisting, in this way making a 

force that adjusts the striking posts of the rotor 

and stator. 

 

SRM Electromagnetic Characterization 

An essential customary numerical model of 

SRMs is typically founded on the electrical 

graph of the motor, incorporating phase 

opposition and phase inductance. Any voltage 

applied to a phase of the SRM can be portrayed 

as a total of voltage drops in the phase 

opposition and incited voltages on the phase 

inductance. The necessary machine 

Specifications for example required Power 

Output (hp), Speed N (rpm), top phase current 

(A), and ac supply voltage (V). Choice of Speed 

and power output likewise fix the torque. A 

romanticized non-direct hypothesis portraying 

the conduct of the motor is promptly accessible, 

and a numerical model is made dependent on the 

hypothesis. On one hand, it is expected to 

empower reproduction of the SRM system and, 

then again, improvement and usage of modern 

calculations for controlling the SRM is practical. 

The numerical model of a  SRM is then spoken 

to by a system of conditions, portraying the 

conversion of electromechanical energy. The 

SRM electromagnetic circuit is characterized by 

non-straight magnetization. Figure 3 depicts the 

stay angle concerning magnetic flux, ψ, the 

phase current, i, and the motor position, θ. The 

influence of the phase current is most  apparent 

in the aligned position, where saturation effects 

can be observed. In the idealized triangular 

inductance profile of a 3-phase of SRM, the 

individual phases A, B, and C are shifted by 120 



1854 | P a g 
e 

 

 

electrical degrees relative to each other. The 

interval, when the respective phase is powered, 

is called the dwell angle, θ dwell. It is defined by 

the turn-on angle, θ on, and the turn-off angle, θ 

off. 

 

 
 

Figure 3 Dwell angle illustrations in a 3-phase SRM. 

 

IV. CONCLUSION 

 
The Switched Reluctance Motor (SRM) has 

been increasing greater ubiquity and an 

assortment of explores have been done in the 

previous quite a few years. Explores can be 

primarily sorted into a few regions, for example, 

inductance and flux linkage estimations, 

numerical model of SRM particularly inductance 

and torque, motor design and optimization, drive 

and control. SRM shows the upsides of basic 

structure, cost-viability and power. Since 

windings just exist on the stator side and no 

windings or magnets on the rotor, SRM ends up 

being solid in cruel climate since there is no 

rotor winding disappointment and 

demagnetization or taking off of the magnets. 

Moreover, due to nonappearance of magnets, the 

motor cost won't be limited by uncommon earth 

magnet materials which make SRM a cost- 

viable up-and-comer in numerous applications. 

Energy conversion in SRM is closely related 

with power electronics devices. Each phase of 

the SRM is controlled autonomously and 

indistinguishable converter topology can be used 

for each phase. Because of the basic structure of 

no magnet or winding on rotor, there is no 

conventional north and south poles on stator 
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