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ABSTRACT 

An optimmialiy designed iitducti un lilolor (IM} drive haled on best balance of cast. size 

and performance have made major impact in industrial application as compared to DC and 

PP1 drive teclinulug.y. Simplicity and rubLisli-iess make 3-phase LM attractive for use in most 

Sri-  the industrial drives. Induction motor which is backbone of industrial drive aplication.s, 

o€ien require. accurate and s ep-less control of torque and speed. This can be achieved by 

supplying the inriniction motor with 3-phase voltages of variable frequencyand ariable 

amplitude. In recent years, clue to erxrrniuus advances in semiconductor tec]irioh y makes it 

possible for developing such advance modem 1M drives_ Among the various techniques 

available for control of torque and speed of induction motors Direct Torque :control 

reci pique. popularly knowi as conventional DTC becomes attractive choice as drive for 

many industrial applications. This is due to its features like simpje. direct torque and flux 

control. high dynamic performance comparable to field oriented control te.chnique of 

induction rmtiotor, absence of,  co-ordinate transfurriis. voltage tmmoriulator block as well as other 

controllers needed in field oriented control. flowever. limi€ations like high torque ripple and 

variable switching frequency restricts its application", parlirmlarly when precise and smooth 

torque control is of prime need. 

Present work is relaied to the development of a suitable drive technology which 

adriress above probleiiis of udnveorional DTC to meet the irtdts€ma1 reqmrgmenls like precise 

and ,ni othh Conirul of torque and ,pert with good dynamic pt rfomiance for the motor 

ratings laid within the range 3-20 1W. These objectives have been achieved by incorporating 

suitable elhari tes in basic structure of conventional DTC based IM drive, oo'il1iuut alterim its 

basic operating principle and features like fast torque response. Space vector pulse width 



modrulalion 4'SVP\VM) DTC based 1NI drives arc c€irrcntly being used in many industrial 

drive applications. 	PV' 1 iechnir]ue does not provide the best solution in terms of 

Ihaf1iurtic dt arti0rffx in 4fc)it:te,t and current waveforiiis which uIIurtuiately affect the iitagtriturle 

Of eiectrcohugnc;tic torque ripple in the induction molor. In c-arrier space vector pulse width 

modulation technique (CSVPWM). Which is a special variant of standard SVPWM 

€echnique: g.rtatr flexlI-yfIny and Iess*rKarylao11fc dis€ortiou Ihan standard SVPWM €echiHq€ie 

can be obtained by adding appropriate arar]tznt of eomurrin mode voltages. Hence. a 

CS V PW M [)TC based IM drive can be designed to obtain reduced electromagnetic torque 

ripple in the IN!. CSVPWM DTC biLsed IM drive II&S €hhree iuotdh1eys one each For speed, 

iorgoe and flux loop. For reducing the electromagnetic lorq ue ripple., the torque and flux 

controllers are designed optimally. A mu irate sampling technique is applied for better 

esilmation of stator Ilux 1inka e-s, electromagnetic torque ripple and rotor speed by operating 

parameter estimation block at faster Sampling rate than speed. torque and flux loop sampling 

rate. The effect of adding different amount of common mode ualtages to 3-phase sinusoidal 

reference siantils on the features like linear InodulatiLrn ran ±e aI]d THE) hay been examined. 

For WI~e optimum magnitude of common mode voitaLes. the performance analysis of 

CSVPWM [)TC based IM drive has been carrier! Jul. Integrating all the above mentioned 

attempts in die present work, the DTC 1111 drive has been designed using "a rniultiralf cauriir 

space vector pulse width modulation technique wish best controller settings". 	The 

performance of a drive during ,cceleratioflfcicceleraiion period has been evaluates) and a new 

technique is proposed to ohtaiii Matchedacceleration-glecele}rat€ion rate of the drive under 

differeru speed and load conditions. For niedium and high power applicr€ions, a muiiirate 3-

level CSVPWM IXIC based IM drive has been iniplementey• 
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