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ABSTRACT 

恥r the v町jable speed 叩er 航ion of the induction motor, the 

use of forced commut武ed inverter or cycloconverter oirc吐加 賀 a 

v加i able 査eque L迫y source is weil docume此ed. These variable 査ト

叫ency sources are known to pro吐de ou切u七 wavefoxis 吐切 sig吐fi- 

cant harmo吐e conten協． Tl辻s leads 七o more鋼ed losses 紅id 切ト 

que p皿s atioris 賀 a res吐t of which，切e 狙otor ge協 der批ed. The 

inverter Ciro吐ts 町e of forced commut此ed t即e 散id the risk of 

commut郎ion f舶ユure is more. 町en 切ough the cycloconverter 鵬es 

na七ur証 commutation, its 叩plication is limited to low かe叩enejes . 

The m司or ob加ctive of 七he irives抗g節ion repor加d here is to 

el加mnate 諏e afores吐d むawb加ks by using a line corn斑ut此ed ii-iveト 

ter (LC工）-synchronous m叩埴ne(＆り combin武ion 田 av町i山le 査e- 

quency source. T埴s type of ii-iver切r naセr Lly co誼皿uta切s bec如e 

of 切e avail山立ity of ti廿ee ph卵o voltages 食。七he synchronous 

m加埴ne. 助e volt昭e and c吐re耽 waveforms obt吐ned か叫 ti吐s 

scheme are near sims oid吐 as 切o LCI 叩er此es 釦om 切e mains. 

Thus，切e clean, near simsoidL voltage 抑d current wavefoms 

Lfed to t加 i'心ュction motor are encour昭iflg fea切res of this scheme 

as 切e tor叩e produced in this C叩e she吐a be more smoo切 compared 

to th此 of the forced commutaしed inverter schemes. Tho rn吐fl advarト 

t昭e of this scheme is 切at う．t is possible 七o build 加。吐ffere此 

control schemes around 切i-s. The LCI-SM combina吐on can be used 

加 av加i山le speed むive.. In ぬ吐抗on，切e line commutated 

xv 



xvi 

inverteト6yflchronous rn ao吐ne combination can 証so be used 加 a 

variable 釦eqりency source 査叫 which a si昭le indue抗on 皿otor or 

a group of 切叫 C如 be supplied to 叩hiove the v加jable speed 

叩er a抗on. 

筑o porfor狙ances of bo切 the L Cl-SM 軍id 七he LCI-SM--i民luc tion 

motor systems under steady sta切 and dyna吐C CO 幻ヒtions 町。s七udied・

助紅yticl models 吐切es戸t皿 usi昭 equiv証e武 cire吐t 叩pro叩h 

arc devol叩ed 釦r pro吐C ti昭 t取 steady st的e and 町n印吐C perfoト 

m印ユCes・ The line cc 駐mutated inverteトsynchronous m加吐iio-ir:iuc雄on 

mo切r drive sys切m is devel叩od in 七he i山or吐ory and e批ensive 

切sts arc e加nied out on tbis under 吐ffere吐叩erati昭 e on'li抗ons. 

The steady state performarにes of the LCI－馴 system 町C prト 

dicted by usi昭 七he s立叩le stoぬy state e叩吐voici比 cire吐ts bo切 

for tho co証luc抗on and t加 e ommiュ七ation modes of the linョ C 0fl江autatod 

inver切r- sync加onous m加垣Iie 叩oration. It is shown 切此切.0 

speed-tor叫e char叩切ris抗Cs of 切e LCI-SM Sys切in closely resemble 

the char加切ris抗Cs of a sep町a切 rcxcited cl・C．皿o-いr・ 	For 七he 

ari虹ytic証 model 吐切o LCI-SM-in弘加抗on motor system，切ee俳dvレ 

lo此 cire吐七s devol叩od for 切e LCI一別 C ombin此ion aro modified by 

inco即orating the e堺uy血e吐 circui七 of 七he i証ぬction motor. 町orn 

this,a, sot of performance equations 町o estめlished. 	The steady 

state performance ch町actons tics 町e obt吐ned by sol吐昭 切oso 

performance o叫atio鵬 usi聖 an :i 七er此ive procedure 雛-id compu切r 

onie武ccl an吐ysis・ Simfi紅ユy, ti地 s teぬy state performances of 



加o induc抗on motors fod 査αn tho LCト鰍 Sys 	加o pro吐ctod by 

(xter)di昭 tho procodure used for 切o singlo :i 加uc－吐 on mo七or caso. 

mr七hor，山o stoa知 stato porforユ ance of 切o LCI-S1しi nd.uc抗on motor 

Sys七orn 吐比 tho c叩加itor m加。血 i_s ciso s七ucliod. It is observad 

切批廿加 1おor抗on of tho e叩acitor 加proves 七ho stoぬy st此e poト 

forrnanoos of 切e L電一si.レinduction 皿o切rs声 	恥rs七ud詳雪 the 

dynamic performance,a si卿i主fiad d.c・oqi万－velo武 cire吐t 叩proach 

h価 boon used both for 匂ュa LCI.-SM and 
	LCI-SM...induction 皿。七or 

Sys toms 

Extensivo tos加 have boon carried out in ti追 i山oratory on 

both 
	

LCI－蹴柳d 切o LCI-SM-i証加C抗on motor systems a血切st 

results s加w a good. 昭ro叫e此吐切 pro dic切d ones. 	s加dy 

shows lii此 ti加 L CI-蹴 system is e叩山le of 叩er ati昭 郎 

(i) av加i山lo spoed drive end (ii) a v町J-山io かe叩加1-Joy source 

かom which ⑩ induction motor or a group of 主r)duC抗on motors e加 

bo fod. 
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