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ABSTRAC T 

This thesis investigates in detail steady-s七ate and 

d皿ainic operations of a wound-rotor induction motor 血th rotor 

imped如ce control mode,when operating fro皿 a constant-frequency 

supply source・ It also examines transient and steady-state 

performances of 如 induction 皿otor operating fr0皿 a variable 

frequency source 直th extern吐 inductors connected to the 

rotor circ吐t(or stator leads). Besides, a s直tching transient 

analysis of the induction 皿achine is also carried out wi切 如a 

without the external control network connected to the rotor 

circuit. 

Some efforts28,29 have been made in the past to 

obtain differen七 types of torque-speed ch加ac七eristics for wound- 

rotor induction motors by the use of static rotor networks 

consisting of resistance, induct如ce,and capacitance. It has 

been d叫onstrated tha七 any desired torque-speed. charac七eristic 

may be obtained 直 tu. s吐table rotor i皿p ed如ce control(RI C) 

of a wound-rotor induction motor on a const皿t-voltage, 

constant-frequency supply. However,the methods of analysis 

and synthesis used in the past were based upon the eq吐val ent 

ci rc吐t 叩proach 如a graphical tri』 and error methods which 

are guite involved and cumbersome. Only steady-state perfoト 
mances were studied and in the absence of 如yd興anific model the 

stability and transient response aspects of induction motors 

Wi th 虹o mode of operation co吐d not be reported. One of 七he 
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significant contributions of the present work 

ment of d翼i ami c 皿odels on different reference 

rotor induction motors with 虹 C 皿ode in order 

the develop- 

ames for woundー 

study their 

comparative applicability 如d s吐tability for both steady-state 

加ddynamic 如alyses. D卿amic perform如ce of the machine under 

smaユ1-pert吐bations vii 七h R,L,C parameters counected to the ro七or 

ci rc吐t is studied in the present work using the model based on 

rotor reference frame(RRF). The characteristi。 equation is 

developed 如d the stability is checked fro皿 the characteristic 

ro o ts・ The transient response is 如alysed qualitatively by 

de七ermining the degree of' stabili 七y which is indicated by 七he 

di st如ce of 切e nearest characteristic root from the i皿agi nary 

axi s. 

Speed control of woi丑id一rotor induction mDtor thro 

田『 C mode is discussed for three different schemes. For each 

s che皿e suitable values of the R,X_，器 Parameters 
じ 」」 一 

are synthesised 

e asul y on a digital computer to obtain any desired torque-slip 

(T- s) condition making use of the steadトstate model based on 

synchronously rotating reference frame(SRRF). Since a given 

T-s condition can be achieved with several combinations of 

(R,Xc,XL) parameters attempt has been made to optimize these 

parameters by 如証ytical tech血 que s in order to provide best 

performance under both steady-3tate and dynamic conditions. 

Experimental res吐ts 町e obtained for a 七est machine in s叩port 
of 七he 如alytical res吐ts obtained on 七he digi七al co皿p ut er・ 
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Shepherd et.d28 and Yu29 have de皿onstrated that constant 

starting torque characteristics c如 be achieved by insertion of 

an external network of fixed resistances and inductive reactances 

in the ro七or circ吐七 of a wound-rotor induction motor・ However, 

for the s界ithesis of the req吐red rotor external control pars- 

meters they have adopted graphic証 trial and error methods. 

Sastry et. 証30 have tr .have tried to solve the same problem on a digital 

computer using an optimization algorithm but their iterative 

o p ti皿ization tech血que starting fr0皿 加 eq吐v証ent circuit 

approach is also found to be involved and inexact. Anoth er 

significar'・t contribution of the present wo皿 is the development 

of a novel analytical 皿ethod for direct 如d exact evaluation 

on a digital computer of the req吐red externa]. netwo童 para- 

meters in order to achieve 如y desired constant-starting tor四e. 

Sensitivity analysis has also been carried out to hi師i i gh七 

the sensiti吐ty of torque to variations in 切e external netwo水 

paramet ers、叩plied vol七age，加d frequency. 
15ーフ3．ス乙‘左ら＿ 坦雛ly worKs ーーノ、ノ ， - nave been reported ユn tu1e J ユ terature 

for speed con七rol of induction 皿otors using variable-frequency 

(v-F) mode of control. With such a mode of control,it has 

already been establi山ed that an induction machine is inherentユ y 

liゆtly da皿ped 叫d is susceptible to instability during loト 

frequency operations particularly for machines having loト 

mner七la constants. In 吐ew of this, the present wo血 explores 

a special mode of control under variable-frequency operation 
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'or avoi吐ng the inherent loトfrequency instability regions for 

狙achines hEving loトinertia constants. A comparison of the V-F 

如d 虹C modes of operation has also been brought ou七 直th a view 

to highliゆt 七he feasibility of 七he 旺C 皿ode for indus七ri al 

application. 

B e si ci e s,the present wo逮 also examines the constant- 

horsepower and constanトtorque modes of oper合tion of induction 

machines supplied from 加 inverteトfed V-F s即りly source。 These 

modes of operations are discussed under different control schemes 

based on either constant ratio of supply voltage to supply fre- 

quency, or constant fractional slip,or conat如t slip-fre quency 

conditions etc. M水iflg use of the SRRP model,the steady-state 

performances for these different schemes have been compared in 

order to establish the best 皿ode of con七rol schen・e. 

Finally, a s吐table state-space model has been developed 

for studying the s直tching transients 0' a wo皿d-rotor induction 

motor with ansi血 thout the rotor control network. 
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