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Unicco othorr4co otatcd,fo110 i1ntj nototicno v i!1 be uoca*— 
r.m.o. i1ico to g 'iaca voltro at Conorntor 

2 r r.ri.o. pb*~co to ric co vo .tngo at los i. 

n4 Vd 0 tiircot VC1t QQ. 

Ia 	direct ouzTcnt 

0, 	A.C. Vast -c nt QG731ro for trnnofo or 

Q.o a 4\.C. Vol tc, o of i .tro'tor tr.  c 'oirz r. 

01 t°! 6m io ox vactoz cit ccnvortc 	o o oz' c.o. cite, 

.f~ * 

 

Poo 	 tor n the c.o. ciao of in orto?. 

I~, I teach"Ite Qtyo 	oc iiootion- oL' rcotigio ' ran inverter 
to 1x n000amtc4 c1 h coo. r; t? d?.c. vol nro cciivoroion. 
3 - .ç. 3' c e c -nnec 

HpL4a Ccctritc dopanal on ctiftor cnd tntorto? to ' cco~into6 
vith e.o. cn' 1.C, cur'cnt co vo'oion. 

Z 	a i Galvoioviti cro. 1ti ot3 nco cc taro* Zno frc?: coi 11i cr e 

r 	r ..*vIvci2os t n rc. i :sro . :co of d .c. 31r o fron r000ivin ; o3. 

~ 12, o "•=orc~uo nnZlo bo'wcon to'iivc I a.:i"' 2. 

-X r -vtotor Pot^tiff; fCrl-linc3 czid c• d rccoiv rj csx volt wo of c3.o. 
1 no in o,c. cqu.vci1et c2ro t• 

L a !ocij oo co i uctt oo of porfaeo oftcnofotor. 

n " 1 o'' Diu Errs; for roct .faor. 



'r = Jele of overlap. 

S •s Detouict t 	tfl10 of valves 
., 

1,8 as -u fix I or a roprocent6 for rootifl.er enac 
Cutjiz 2 or r"rop eoento for inverter end, 



tticb voltzo dircot current poor trancalco&ou l.o 
Go n,C up lo7 o &3C1  rapi 11y. At a c• ttor of foot,, In oortoin 
count .ac s?boro courcot of potor arc for avc frora load controg, 
d.c. tr ci icatea hcoprovca to be the toot coozemicai solution. 
Thic diacortctton dcaio rth the cno .ycio of d.c. gyrator. . A 
p allol o.o. Ifs d.c. ejo'Zo hoc boon cocuca and onci1rcod, 10 
onr y'oio haabco rirri1y dovotcd to ordo pouor flog on rcooti'uo 

Door roiuiarcccnto of d.c. trr~. is coicn aJotc . %,tdbIII t 
oonoidorotio2lo hn.vo olco boom Q .r au~:ccd. ' Jo atudicc indicate 
tho rocculto in fcuota, of rooetb2.o uoc of a c+r biucd a.c. and 
d.c. trait# I ,aicm o jotcri, 





IM4,ROD, C IQI1 

t Vb 	orocco4 or...'iil♦'Wl or it m1 r it --,o oacontiol  to 

roico t nc talon VOl o and iiotmcc. 	ttion1IDobiQno 000 
up titbF,H* * r .o. tr s of .00ion. In ?wont yoc-.ro, from ti o to 
tlto G~io conoiOorutin I;,.o boon cion o do achy 'p?obloc r oocoof~» 
etod t th 1on,, 6ict co c.o. t crtrx,.tctt Ord an altornntivo l.0+~ 

trcnoxiooion to boom c ootod 	otuuloo bavo c!icrn poci1.io 
oc3+c ozio cdvancoc in Vcvour of d.*# If cffioiontIp C,^cat diotcn 

(1(,2) 
coo Oro 	ovc1;o Ac a rxt' cr of feot oo= a r►tr on tioro ocvr 
ocrcoo a ro citu:'tcd for rr y :%?OD 10 ocntrco arc r.10-pt2. 	,v.d. 

c* fort ofor of lorco b1O010 of , a ;or =6 oc"2 icc oarioO rat 
i tboir d.c. rooc rc C controc b. vo 	.., c toa!inica1 edvcz2tcCoo 
of d.c»ntr ctootcn =or c.o. ho it cU ??o a th^t otabtlity 
of an o.o. trrnor.00tcn ayotor to Oor.c t cn on pc r por circuit 
and tho lone of trono coien lInoc* I'or laneor AU !oo rccotcoo 

bcooco bib vhioh prcconto otobility prct lcc3 cn 'hra for lC?LGor 

linoc ft thuc bcco oo n0000c ry to i tro :uco intorcdtto 
otcb11ictn;; oquiptxnto ltxzo oortoo ca citorc (in t ncrAroi s 
l .roo), c tint rocotoro (in cabloo) or +von ifltox ditto ctitohinC, 

ctaftem. Intrctuotiooa of cy of thorn oouipcct inorccoco tho coot 
of tho cjoton cc : 2Qoarrb1y. In d.a. t  ciiccica c 1r c thc 'lino 

lon` I Gooc, not effort tho of bi1itj rr1 co It Ic ro oib)o to 

o :tone. '`,o. 'tiro lc , t x n0002inC to Iota roiroconto, ithOut 

uC1n r J intototUcto cot;oflcatirJ os aip t or tticzi. 
a bi10 It to coons ^.a11y , uctiicd to Saco b.voi? ~►o. 

(t7) tcc for tcncfor of 3^rho bloclro of poor it to not at 
c12. vrootion^ .10 to do r' i all tho o ot1n:_. b.v.c.c. oc iorou only 



(2) 

on ti.a brio. t' 0t t 3ro, r- oro tto OQtai1y Of ct nt  

c.o. pro jooto to to bo inorcnaod, to no ortonoion to Bono 3V 
4.o. cal nico for urporto of intoz'ooriuootioa of dlffor t poor 
oyotor~o d.Q. Un10 nrc ui od, 2bo procont otudlo ill briij out 
the aItcntofJoo and lioitntXQo of d.o, t ncm ioclo!i and cico Ito 
cc itribnti a totrdo otbi1fty l rovor nt of the cjotoo thiio 
tc~ 3 in porn lol rAth on t .o* rncc oc1ci lino :314) 

it to c f ootablc' od ti t.,C. is the tort forn of 
cnorjy fron eicrrtion no tofl no U .liction ro t of vtot. 
Gonor Lion Of d.o. at Ii1 ocCWO to rapt pocctbIo, cnoo n 
for d.o. trc: coi.ca invovoo coz,ntion In n.o, fort, 
?01 o to otop cd up b7 )o of CtC L%n tv.^. o,9e ? nn-d nftor 
oonvointj it Into d.o. "fir xo of zcott2lo , o1coricn1 poor to 
tyonccittcd on lino and 2c( to tho c.o. cotcD nttcr CotVOrtiflC  

bcoli Into n«o. forc by r no of tnrtoro. Vo .aco c 	o 1o.. t1 

at tho r000tvirirj <tJ by oto cc n t ofovor to n dtotrtbntion  

voItr o cuttablo for oon icorJJ~ cluck a cohorm oc bo ro arocontcd 

co CiO71 in Vi 3. 4.1. 

in 4,C. cyotan poror t ncz ttod to CVcc by tto 'o1rttic 

Pi a 	— Coo 8 -► ...~ - r1.p-- Coo C S2 + 0) 

ror conGi r3 crd, card for r000lvnCcnd 
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2 

B1  S Zrg ero tho voitocoo c"t trio cn&, of tcnIQo.tcn 
lire 

x 	a l4no 1"c otc Go 

U 	cs 3. ino r 7 i~tc r oo 
812 	= L.loctricai t y,10 too , -con tto voltcoo c1 co 

3hati no torquo orcio. 

if fl « ; i«o., 
if rho rociothoo of tho lino io vorr or11 cc cor. cC 

cit tho rocct !ao tho cbovo o p oo .ono Witco to 

(i3) 
in a +d«o. oyotcr 'Cho fir,cno. i oii poor io civam bj 

P 
11 

'horo 7'41  ezl , cro dircot voltCcoo en f c rcoUiffcr 

o;*id lnvo ̀  tor C2 da 	OOtVV17. 

— ^ttcn 9.Q. thoto that c'.G. toM. r Acs projorttI!C11 to 

tho Qif ororCO o volt; 	c 10 co ftc c.c. poto i4 
p!'OporttU& l to X o UO t ©f Vo .t Coo  rat t cnGc« 
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~'{ y4L.`Awi< r 	f r 	fV 	i`, E.M t., F. '~.♦ 4~4/:` 

Tit docoripUUon and torte prtncii 10 of oonvortore o rn 
be fctma in rmy nude tort boo'l (flofaronoo &2- b ) # lioro  
+o1 ► ► briof rocuoo to von to n1iot tho 00000aorioc anO thoir  
bob .our for az oy roforonoc. 

o  e 

10 con 	or trimofo=or co op the pu o^o of icolctln 
tho a,o. and dMo, etoco, It alas O tdoo voltotp cuitcbio to 

val o for oonvoroion but oven It a cuitoblo voi co for metro 

to cvct1cb1o, a no to one ratio t o oforoor i o 	airoti for 
tool ation purpocoo. 

i_  

three ho 	id, connoott aJ no i fi3. t.2 i ^a bcci  
u nor ily ooaoptc , no 'tho boot oo cotton for 
oonvortarc+ Cbio to ' inl' o^ co tho bridtjo oor tootion prov2,(loo 
tic boot uttitr Lion of tho tro nofor or. ho current c m voltaGo 
aavo fortio are ohot n in PiCo 1.3. bo OAroot voltcvo to oh 
ty the thicit limo. 

I, a roottftor tho cnc o cvitahrir arm be 6olc o+ or 
c000lorato2 by control' ; the ,(;mid opoattoi. `ho relation of 
cororcici for a dclgq eaGlo Q( to Ivan bolcit 

Y4[ CS 	13M Coo o<. 	•! i M • b 4!r i F M 	A J! 

Lwoi o 

f: to vltico to flh Do r.fa.o. a01tnro. 
of to ti control malo or lolyca firi c c lo# ena 

V'd, In to direct 7ol rt. 
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(5) 

,. u Lion 1.3,E o1 o o th.ct by i roc to j 'C 9 ago* 
voltctja 000 an + oazcao1a C, praccco t1rou; coca cmd for 
tho 	cotton of poor fio rovorac.o, tho p r' l!i norr to 

into o.o. oyotcri f on + .e. lino on 	convertorto o4! to to 
anti .8 ac invor.  tor. 

hon o o vulva otopo coivatin, tho ouront 4,00a not 
• Q.* doaly dropo to aoro, du r to rocotonco of trcnctortr oto., 

but it toioo a finito tL 	to crop to Coro Ciri .rrlT on 
no zt volvo otorto ooxsuot± g ito ourrcnt doaa not ottoiri ito full 
vuluo 16 i odtctoly fter firinj. to o ov,n In Vit. 3 the period 

±o hnon ao ovorlep t4te. Toro is o ro1uottcn r, iroot 
¶vottcCo duo to thin ovo?lc . ¶ho voltc o rolution 10 IVCn by 
tho follot n o 	cai+ . 

Va 	- 	 2 	LQ,i'( k 	 . . .1 .t.. 

In z'oltion 1.4 va the cvoz w o Cr`u'd!* t 1too iS c cL# :nt 
by tntorottnC anti cvoro in j, the rnvofoim 

It to c nclo )) to no( ootr4 thou 

Vd 0 	rr- E. Ciao 0( 

,born Vo 1(i t2? r-m1' M no long outrst volte o pith 
OCOO. 

(6 ) 
To dorivo t o oijw.ti :n Covorniww aocz*t t1cn t elo, 

cn .doz, cay, ooriuthticn fror volvo I to 5 ± on irIvo 3 firm„ 
It ccuo- c c short circuit bot ccn pl.wcoq Y c ti pizoin fl. ho 
ivarcoci ro cf.o oix,out o~irro it flco acct tto fo c. ,? cu nt 
?#3 

 
an lvo I uctill cur.ovt rot ;eoa to Coro in vrlvo I cmI 



(4) 

is o 'ceooc to 16 in v1vo 3. Tho eqtwtion of thin chort.oircui' 

to 

U c horo to is tho iuotcn noouo ohort otrotit Cirrot. In Lei sm U10M 

tnt solution for tho con3itiono, 

	

wn 	0 	- to 0 14 	C1V00 

	

Ida 	[Coo of = Coo (°< -4 )] ......(' .5) 

(9) 

ern the csrz;10 of 2a1r of u ooworto m000do D°, the 

more o VO1tQO tXQoroo no3^tiro, fO7 IP C i ortc . (2eas voltn̂m, 

for000 tho currc t In Qd'1rootioo 13 C$O' 1 tt VZ1VOb oo--,auct 

t ;ainot tb,c no c tivo voltaco,, tho oc'avcr-ter xaooivao o=r c2 

b ootoo ci Invc.rtor.',+a o f.tin j cn j10 'ion $c Imam co cnc10 cf 

vcnco firintj o2 to ivcn by 

It to i rorta:it to noto trot rho our.'ent is still flot7inC in tho 

coca 8troction, foroof by 'cottfior voltc~ , Pie. ( 4.4-).   

rir invtcr oz,cDDtion it to is ortcnt t -st oac. ztr cn 
to me rfto to, before t' a foflooin v a itn,o cars, i.e. oortotion 
E c.:, v vo I to 3, mot to over bofcro jo2nt e, ~-'~c. ( 1.4 ) . - a 
,o1nt of ohhr o in ciyi of oo iitcstin ; v1t 	V. In foot 
t1c OO Z athtiGfl CUOt bO 00C!lOto C. 0O Oi'ki antinot1c1 t 'bC1O 

ca rat 1, 0 Ocrycoo, tofvro volt ; . ¶.ia in 3uo to 'cot that 

then c vc1vo z corauctin o 	1c crromGoa 'j icniccC 
u vorotm C7O 1;i 11cffcct3+ a, stmt tra of ^c or ion1catic 



Cr) 

in a volvo cioco riot colla ,rx c 48or ly cat tho end o2 OaDrant 
oo uotiocn# brat t~atoa cortain time to 600cy. Iio tinc in tho 
ti3 roquiro for +Ioionicntion of tho outCotnC volvo, no that 
it rocs1nc Ito cria contDol, othortioo vclvo I t.11 t^.bo tho 
ouzront beck from vo I end rocult into a fault T on on coau-
totion failuro, 

r t to thoroforo p important to Civo tho thvcr oz' a 
cuffiotont o=, .o 'o of adv ioo 	S + . cboroforo e +a control 
10 obviouol.y on oocoitiol fcataro for en invcrtor  07)o0n. bba 

nvaflibfltty of an a.o, cupyly in oleo r caccntiol rocrxnt 
for of invortor, 

Cinoo invortcr is mroly a z'cct .fior }pith 0.olr cni to c 
ror.tor then 900, a.bo oomo c4uotis o 1 ill apply to the i + toz' 

oporr ti on, for oor2vo1 onoo,, inv for oqumtic o cro ivon in torco 
of rn io of cdvarco firing f, and oitinctinotioo c 10 b 

o czrorcjonc for throat coltarjo cr l cront for an 
inv ztor 

a _____ 	 A-1 rL 	L 	2' 

S4 	 (Coo 6 	Coc )  

vJ 

Fit'. 1.3 cbo 1 t1 t tho +2.0• volteo ocntr' .n rrloo 
on catp It volto isc not ro act  ctooth, In 0evor to roduco 
tho ri—bo in the Q.Q. o atnit fron t1xo canvortorn rn at the ocza 
'tiro to 1 of t ^ i~a rto of rico o' the ourront, a otootb1n j, reactor 
to unmily ooir:cctc!? on tto c.o. oito of the t 	ri. clan .tho. 
`'bio rocotor beta 	ally ri inductcnoo of fc:r lionrj cmi is Cc lCrcd 



0 

(9) 

o,c cri radar-ooro roactor cu 	wnUet3 by on iron corn. 

t_orourfry arc valves are not available for very high 
volta-o rating. ".oxiitun valvo r tiai,3 of proeont deco "not oroocd 
200 ICV. 1W. D.C. torminnl otat ...no ,y contain more than one valve. 
Thorn to conoral tcndli.ncy not: n Goo th .t t aoro c d.o. terminal 
otction to to conta.; a core than one v'lvo, th000 w ill be oornoctod 
in aorieo U'iCAro 1), In eontra icti n to univerral proattco of 
parallol connection In o aoo of a.o. rtntirna. Thin to bocauco of 
^ho feet thet aerik2c ccrncot9on of vlvoo faoilitntoo t~h ng,'cat' 
roc. 'In' of a valve lta tie oaoc It dovolopo a fault. A by—pnoc 
vulva to rloo connected acrooc d.e. torcinois to help puttin;, 'in' 
or 'out' of a p^rtioul'-,r valvo In the oirorlit. 

In the eyotor ohot n in fiuurc 1.6(a) one torm nal a.o. 
trance iooion to ur•oO and c,:.rth in uc,&& no a roturn pc th. 

i o terminal d.c. tranx'cincton cyotea (oho1 in Iiciro 
1.6(b) , rtkoo toe if both aoeitivo rare' notivo rolarity. Gthor 
ff rnCarcnt to urod a tea tori,naa 6.o. trary r icuirn t-i h rFi 
po9, nt o'rthc "a ci:o na In fir 1.6(o) s bro obv c o Odvc -#taco 
of the lctor !r that c•.hon oto tort ncl t ovelopo a f'a'it, the 
cur +2y of roar can tie oont2n got thro..rJi thy: otl cr tord nut. c' 
oar. 

14) 

in v p rn11ol a.o+ 	.o. o7 otcn ; i- chhc►is in 	1.7, 

nn! ter Ar "r: km nitt4 io r►tly t i u.c. L n i &!.o. .inee 	tots.: , 
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(9) 

t-~t.nar ittirn,r cap' city is Gividee bott7con the tt-o. 

Since tho output volto o of ooi4vo'+,tro ow be vtied 
fro noraitivo to n ?tivc by Evan* of aria control1 the syctoc 
os a whole can b , controlled in a rioty of v ryn to o at.n 
the dLairo4 charaotoriotco, Col.cotion of tho convertor 
oharactorintico therefore ohould be ouch cc to s et the roquiroo. 
carat of ro ulotion on., protcctic i. be thoorgr of oo ort+ r opor: ',icn 
6bo o th..t 6iroot voltcgo cn current are function of o(cn& Ts 
for roctu 'ior and ~, Yf ord 6 for invortor. By viryi :4 7 t, ►:. co 
quontitiao In c cuitablo ccr, to convortoro can be Given ony 
dociro1 ohnvactoriutio ! over i o r n o of opor ation. 

The convortoro arc ;eucra2iy controlled in tt:o +rajc, 
oonotoat current control and constant ftrin- nn;tio control. nho 
trCnO in a 4.c. trn reion io that peter trap-mlooian in controlled 

by the rectifier end erd co roctlftor.' pro onorafly provided rith 

oonotcnt current control. 'duo if the currant cttcoode a 

particular cot value,tho s'oloy Flo inercacco time docro! r .nc 
oat-put voltage,, thi." provorrro the current fro! riding; rush cbovo 
the cot valuoc. `y"bo l.nvo"tor operaticn on the other how, hoe 
to be ouch t;.t it a :curer; o nfoty of operation. :.'o invortoro 
r.ro prow ca . ith c or.ntro each th^t the f'irint r..nClo 3c ale. yo 

nirn to Loop the re ctivo naz:or roc~ui roz nt tiith1n '1.ir4to. :hits 
an(lo io kept condo- t. wtaic, t. po of control V. rt-rorrer3 en 
conotc-.t firin;; cnClc control. lrwortorr can ci: o be *1rovr.dod 
rit-14 a oonotcnt current rogulrtor. Gaon if cu*.~ont drop in a cot 
ral~.io, fir 	rn c Xe inezoL ued r-oro than whet In noco c i for 
conotnnt firn . r! Clo co" trol. 



D.C. Zink to on a no ronouo tier i o intoroonnootine tt7o 
coo* .cototi,. ' 0 rootiftor cd trortor hao no 1tzo^.r oht oto 
lOtiOt3 torofo s.o. c tox tr of bra oejlotoiy roprocontca by 

+c ' i o ctd xvo2oti plot o1ro 1.ttio o.o* oyotoo. It hr not yot 
boon por oiblo to obtain ora1ytica1. Qrocoioflo or ooc io to cyctora 

2noiu8tnC OZOXtiCn at o..O., tranoatcoien of 6.o. C' Utt2iC3ttGfl cit 
too* volt j0. UoortD, tthcdo !mvo 'boon cujootoc1 to c lyco ovoh 
oyotoin o ratoly for co in, s 4 rvooiv.thr, undo. In one iothoG, 

Dr. '*G.I nporcni, c coto tIr t i'rot conItrt, on too« ot+ o. tiro 
oti2tor" to oonoi(orc4 oci a io^d t'hiolh QCat coo oc 'v'o m7 rc ti o 

a7 " tmd from rotor n;J and 3.0. altlo ' io intorto  In oo icirorop! 

to bo c , ono too. Bch h n to oupply cotivo cn rocative ;no or. 
'hiO to 0hcn in eta 2,1. 

(4,5~ 

Dr. floicno hcn cu g'oot 6 a ioto to rrolyco f :o t9.o, 
ayotoD by a ano of too c xivci1ont elrouuito - o cuitnbl r ccn2tnC 
one and the ot) or for r000.t 	ordw 	o o oirc"ito rm c7c:rn In 
MG, 2.2. 1t (' 2t 	ort3 the 0'J! ront is a; ~1°i v.:.1tL:' C. is +.`io 

o~'foot io oho, ter Ir. luotivo ccotcinoo In £" .Caro 1*2(09 At roaoivInC 
c,ouront 10 lor.lnj 0o voiC^ ;o rs Ito of£'oot 10 co r by 
oo cf tvo reaototo In P2.uo 2.2(b). ror cina-oo- G.00-c.c. cyotec 
C.I Q1ytiCai ozp cr-.ono o^.i t l iO (o.n tliMlp of tho 
o tvcl.oft otroUto of r ;;:a 	2.'.• V011C ' PI cco'lTt1 .: o a;iI). 
h.mvorbo'rdo 
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(1) mho 000. vaitn oa at to tt o afMM of trnbrncøion 
lino oro puroly oinioot1ca with es ► pbabo 1 1anoo4 

(2) Diroat ourront ecratalno no i ple 

Z% J 4 1Uj 

The hypothhtiocl eyeton to c,)zovn in Pij. 2.3. 

In `i.ao 2.4• to ahon tho oquio1ont oirouit for the link 
bot' con tha ra.o. oyaton at tho ecn1Ln13 Cud MC- tho d.c. circuit 
in n+coor8 nco t4th the theory Civon by Ti'. Iiorioo. 

Diroot vo1 tt Ce and current ore tvoo by the fofl. ,i 
E!ur ticnot 

ral a It ', Coo o< 	 000.0..2010 

2 = K272 C0" j3  

[Coo 	Coo 

i 

 ~ ~
CoO 9 Coo L2 

If V1 +inl V2 £ * C.O. 1tnt oo at tho convortor 
invortor CX"Cil1C1 o 3 `0 roopectivo1y 11hcn in the 0000 oqi4voont 

oiroutt the- vQa-te for ccndin,g en+ the oltcot tho 	 o 
boocroo 

hero h is a factor lofincd by 

U2 Coo p 
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L12) 

Lot Xc2 bo trio ourrcn through G.co lino,, im9 f trio lino 
ioulut nos n or. totol 6.c. drop 

i' `oz oquc ti(n 2.1k it £o U rn that 

(.O. Volt o} a ICI UU.C,* Volt o)Coo of 	...2.9. 

A.C. Vo1ic .  

cnd __a 
4 

2ho aquivolont car o, icpo4cnoo Ii , vo by 

1' t .c,. (oquivQ1ont) p~ 	► a 	 0 0 n2#7* 

in oquation(2.70 ictitutnn ^roi 2.4. b 2.6. 

C 1r).B]I Coot 
S 4 l~ 

t 	 • ..2.8. 

L4nco tit ccndin;, CM 11ci 9 E by 

90 a 	te * ___4 	0+3 o1 *..2.9. 
1 1'4 Coo ~c 

cide 
Patio of owmnto on r.o. rn1 !,»o./io ivon by 

tac. 	._~ fCC6o.2o1 — C.m (Oc¢7 5̂)J f[Irg 	—sip 2 (9(ir 2 
Z.Ac 	y TZ 



(13) 

Tho quantity  quontit vtthin cqurro root i.: c p o imto r oquc1 

to I undor norI ooratiofl, co 

Coiu florin , no tho cOn6in and 'otots oo a n in 
Pro 2.3.(b), t1 io tho 3m tanov of tho brunch thorn  

.r1tinC curront OQut1oO at Do o 0, 

EIYl +Y',V 	c11 	 -f 	•..2.I1. 

err I,~ 	9.16 (Th.o* 	901 .0 0 

/ z i (L!1 
ioo/Z0 Løi 

co rofar'onco, tho vector ro1c ttono p to cbo m  

in voctor+1vrc 

VI c') V ) 

Cubat .toting in of n, 2.11. r (ot 

X 
in oqw %I (2.12) rit Ted ctCo harp onlyrool mt cat. 

(OfltinC rW tW tc 1!V.rt pt VtO c G oquc tinC tho it it rry pert 



(14) 

to Coro, CO cot tCO ciWt1ono. 

r Y Coo (', + 0 - ~  } + ' 'X'EI Coo 01 a IL Id 

+ 	Th 	01 in0 

Anhj1.o 01 to clofin at 

(oo 01 a 	L COO c(► Coo ( -f-7s )J 

• . (2.14) 

•.(2015) 

Poi ooiV:1 cnM, egiAvelont circuit to oh 	in Viuro 
2.3(0) 

t 1yoio of tho rcooivin and oz r bo scrod out in the 
oici1r vnyw 

On the t sic of ocn. 2.9 o c an ririto 
zr 	2 	. 	- 402 	*.(2.16) 

It coo 

hD ratio of curronton of a * anti 6.c. of o of inrtor 
a s bo czproco6 no I 

./r 	-r,)]~~.[2r- 	-} -si,2/7
2_ 

Tludor noyt4 o ot4n oorn111ono quantity ithin oquc o 
root bona ► I 

tha fo I 
..(2.11a) 

T rit , cur •ont oquctta a at neo Q. 
12 4 >VI 'r, 0 7 

Y „ VI s 	1a 12 ,aa o l 	 •.(2.1O) 



(15) 

12 n roortonco, voctor rolatl one tro ch ., in 
ft uro 2.3.(o). 

Equation 2,13 hocor rn 

122 

 

	

~2 02a .0yr V1 	 i l+ 	..2.19 

oqua ioo 2.19 can bo rccoi c Into roof end it in -̂ ", 
pQrto co* 

1O r .. r ..2 +2O. 

;' V, 	2 4►I22 cln( a +0* +Y?) a Ir18 	00.2.21 

o rolatt.m bo on inLo Off , anG10 of ov rlap rrd 
cunt of iniortor io 

Coo 0 a r [coo j • Coo (A-, r~ 
	

0942022 

Volt.Co fit, at the cndtn ant of 8.o. t amat oicn 

a 	Coca -• 2 X0, Id 	• 	► ..2.23 

V+olt ,C4 L42 of tho r000ivine on i of trc m coton line io(l) 
$2 a V2Con I3 • 	14 	 2.24 



«.2,.26 

(16) 

Lubtrt otinr; a;qn, 2.24 fret 2.23, vo fat tho v 
drop on the d.a. trcnanioainn line. 

g2 o fti Co Q< - ICL' COD ~ . ld(x" + Xi,) 

x....2.25. 

borororo the oquc Lion aouulin both eni1cnt cireuito 
io obtain ao 

On the b aio or tha cuivc1ont circuit thco t, no onpl .ncd 

on (or, Varrailo1 t.C. owl M.M. ayotax of turo 17 arm be 
oiriifio no Piiro 2.4(Q) for condinr and an(l 2.4(b) for 
roeoi 'inG 6. 

lot1t1L 	L!! 3 
2a  ~ 
 ,.o rep conta6 In Fig* 2.4(o). 

Yo 

'Taking Ida on raforonco voctor 
t7;oro It.o (E4 i.o) + A,C, acivri1orit ourront in d*o. lino 

v1 lv1 L__ 
t1 tiJ1j 	J_ 

k: cors►-wnt 

to tivrftij tho eurrcnt OquQUono nt nødo V1 
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MT 

tY 	~j + 61— S, +.L , Y2, 	I 1 	L i 12 i!2 	2 

Coprct2.nG real c n ix c1 n tr r 'moo of oquot1.on 2.28 on8 
ainco dt cct curront hco only real vc1ue, aquatino lmrinnry part 
toncro., vo fat s 

C+ 	'Y 2o Coo(O1+ 1 r z 	)i»Yc v2 Coo $ Ìe1tIO •(2.29) 

n 	1 _'(~1 
	
&i(Ø1 	1 - ~ i a i) "'' 'o 1'2 $ in ,0, 	i  

fc Zcottn zooiotmoo 	~ = ~ X39 0 	0 t 

EI Coo (' 041-- $i) - 2Y2 Goo (9D-01- 6 612 }- 'a 	Cap Olnud 

i22 Gig (~i2--(P1 +61) + 	3in(Ø1 + i ).FO"2 Coo $I 	it.xa..(2.31 

1 ►61)'422 cn.( +.612.-)4Yo ^in0,~ 00. 

Coo (S12-9'1-S1 . , Y Coy (gf, 4 61) 	Ya 	 in 0`, 	..(203 ) 

fo c tion botr00n tcp1ccor t factor (0, ! cui anclo of 
ovoriap a'orrn.tns coco cm o z'crcct by e rt .on Z .15 

2ftAjflALjbI. 	acs , ~v...r; 

Concj ot'in,W: h(J o. uivcont circuit:. of 	2.4(b). 

O'c zinC Ydr (dd 1 acs rofo*c~nco tho voat©? rolst1.cno co 
Chou in Pi to 

Lot E 05l 2r l ~A 
'2  
r a1Z1/ 

y2r a /'Y' f LL9 

Y2 ` 1t2/ t---TZ Zia 	► ct tc d 
Y 	Zr/L! 	) tn 1?iro. d 



cIF) 

T2 VV21L46r 

E1 	Ii1 L!!ii2 
~2 	1 2J 	r -{-82 	 2 

:.'ritinC ouz'ront equation rt tho aiodo 
~EIYr +lad+,3l '2,"s-22  
t Xd ,-~y2 - , Yom, - > 11 Yr 

XI 	E2T~ 1d2-- 47r- 612 	- E1Y2rJ 	 y 	- 1 ,5' Yr L_ Or 
(2«34) 

Diroot currcnt tea, : no iiincrr yet, trarcforc tho 
iciirnry part of orn. 2.34 to o t mtct2 to Coro. 

L a fl2 ' boo (2-¢r-s12 -°2) - iy r CsCs2-~r-~~~ -~F~Yrcas¢}C2„ 

t7o ,cotlnc rociotcz oo of trenoriccio Uno 

~Y1 : 

 

92 ` 900 
Cobotttutina in oqn. 2.35 

lad a ' ' , Coo (9d+bl2-jr-62) ly, Coo(9O 4- 0,._62 -? E1YT cos or 

II d a E ', 61,15 ( r -b2) -'u,2 2 atn (6i2* Or -6a -)¼E,Yr Cos~r (2r56) 

Lqucatini YcjinQry wit of oquction 2.34 to Coro. 
0 m-T; ,X2 'oin (90 +&12 	)c1Y1 ;in( O . ~r 4 ) - X ')' Si» Or 

0 	Coo (S12-F 	 )±1y1 Cm(~ir -62)+>.EiY1 51n t'7. (2.37)  
2ho oupr000iono for 11,2,, our ont, firinG No and rortn 

oe ao ozpreorc d by oquc ttono 2.3, 2.17 cmd 2.22, 
On t} o boio o' oc &tiono Civon in tic otmptor, It to 

poociblo to nico r oocblr,cci e ctoD. 



cnaP2 R 



Con nor on bo ar med to Gupply tI o poor in aitbor 
ai etton by o{3ntrolline r1d ootion.) A oonvortaz c y bo oporato@ 
no recttf.or or ro irnrortcr. Irrocncotirc of tho direction of poor 
floe, the doe. of o of tho cc vo or ozn cup ly only aotivo poor, 
It onnnot cupply ro ctivo roc o. . In other vordo Conve 'tor to a 

oh4no r h, ch contra so the wotivo po.. r rn " thorooro thn nt hlo 
operation to Inr- cvolblo c,3t ao .it tho c* ►n1 . thorco 

oonoi torcc re in loct3 thioh .Anc Int1uctmoo euo to 1ct►2 : m rorotcnoo 
of t 	fo'cor r~~(' c1t'o f?uo to tho c o ,riy cccociatc.tl 4th ri c"a trot, 
t ioh ir ro of cio to ocntrol to otitrut vo1 nro . ?)o t cforo, to 

rectifier opoi t ~o Ct r 1^ i ,-; poror factor, cn1 vcireo rcrtivo  
peter cup 	' .'io ro rove poz or in cap 3.icd In thic cane, 
do thcr cith Cotivo pmor, by t yo a.o. oy'otor itcoif, 

In acne of lnva mar, there povor f10 is fror3 t.O. 
lino to ca.o. eyotoc, it .o t octo6 no a cone rator t* ioh cm supply 

cn1r cotivo ro: rp o the other hcn , it ror6o coo rcc tivo p r 
to mot the rcotivc, o7 or ccuirocnte of invorter trmootor 
reao4C.noo n-, r lv~. noo Virn ran 1o. aItuc ccn invo-- tor ccn to t 'o-,_od 
no Orr tiP 3 .z` o iorhiin,; pci.r frotor# In t io crco the n.c, ,c~ e 
cocopto the rotive po oz' frorn Znvo or "fat it mot itcoif c rrly 
the 'i:CCtivo jo oDp or coi:o other cccne oh, u .t to te+ t.4 no thct 
invortor rocotivo pot:•or do tN, to cet. 



(20) 

{:.a?' t' 	.1,+~1 1 •~k.LFI~"L.. ,i,. i. 	r~r, 	iQT 	~.1. 	`, 	,~' iF ; 	f `:.1 ~ 

lo r t o of oltora in;5 to dixoot ouri'ont co Civcu in 
Chcptor 2 io 

-rr)J +(2rr f-s;nz (t3-7'r)-s~'~ 3J 2 

ci • 

4 	(/~ -- i )-Ce, (3} 

iahCOfl bo oprrozirto6 no 

i c a a 
s.,(3,2) 

I: .4lt,.r~u .~ CW,'~,tcvvu (,YWMO . 
F'ircct aut.utoI o cvoIod by tho Invortor to 

lid , Vo 	'nn + ('On S 

.qunt .nw coo* nna ?.o. 	~o 	a Vr D 	=no 2or diroct 
.JZ 	Volt o • 

 id a 	LI Co! 0 	..(3.4) 
JZ 	 2 

1-. 	la Coo 0 

uo COO O t+ 	__1'____ 	• i * i 

A tivo ocoponont of tho c1torn tt cn rent Io ivcr by 

4.C. !:pprant potor to j;*lvon by 

i' s ,3 a a Ito Id 	... ? 

ctl Got o pot or(t oh its C.o. po c r1 o) 

'Vold „CQ 	~C~;~ c~ 

2 
to^.otivo po:;or eon ,Mon bo fours from 

try  
or 	I (r) a Vold oin 0  
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p# a sintooc 1 
	 ,..(3.1f) 

Direct current of InQc or~to 

L L Coc 
' cof3] 

bcttt ttin; the v1uo of 10 frog 3#13 In 3,10, car cot 

t 	Con 	Coo (~ w to 0 (3.14)  Jt 

Coo Li ~4 car~~± 	3.1) J 
prortcn 3.15 is imro k. ,t boccxico It rot, tor tiro 

rc*'otiv►o poror vtth otl.cr oortinC p r rotcra o" tt o 030Lec. 
rrouu uta1r. d?tiu'~- r' 2 3.14 to avo 

Coca 0 t 	__.000 s   	 t;r 
2 

or coo( (3 	)2c4  _c3 6 
	

(3616) 

' bcti uttnc 3.16 In (3.14) o cot 

P ► 	... 	...rte 	
Loco s .. coo 	Gin O 	(5.17) n 

UquQtion 5.17 ciao c oisaplitkd o uprocoicn for 
': ^otivc pot7or. 

to + uo oon .dor tI"o v is on of roaotivo poor c4 h 
di fforont ttpoo of load. 

La ~r to id ,s ror Tic (I + JO), un. or fo: loo tr i; ace 	arno 
0 Loa vcl at o(acrnCV- t) 

0 	rictr ft+.ctor c nvortor on6a 
M 



(22) 

fh es Loc O n tint factor 

buncforc r t"c is nco (nog rco od) M 

X 	ai a J4 moforcer i mo moo 

Let tho loci bo cttt ted nt tho ccoon8cry of tho invotor 
tromfo or oath t bat the rc1otnco find rooi atcnco of trancrl ~oton 
. no cr7 be no- eOtC4.. 

Vector 8izrra for thia ccnIition id Dhot in fturo 3.1.  
Prof vector d1gr T f the po r r '`cctor Lii:~ le, i at t. a Invortor oni lo 
t;tvc:n by 

tnnØ 	
"-c-• coo øi+ +  ,~Tt: 
	 ,4(3.13) 

nc!C 1cc irw1 roo atmoo of 	focor, 

Q cccurin trcnoty 	• 1c. r 	ctz oc ho c finito via 

Coo L '.~" 	 ~ • ~.1 ) 

Ion6 poor + P+ ,Q 

ry ft 
(a) Toof!:t .vo Ltd i.o. Q 0 
P ubottt itjre 01n OL 0 0 

Coo OL a I 

uc' I on 3,19 beeoioo 

1:~ 

mActtvo CQ11)OnC!t of ' r 

C aIcX.C1 iVO oo ni oton of pO~ O' 
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F/CiuR, 3.2 
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Tho zocoth oc E o ' tho tznrfor r r*cdno oonottmt co 
lonC nccuiji croc ucnoy in oonctnnt, hto in truo for nil pr etioa]. 
pi,ococ.{\inntity ropronontri Voroc rte rotmoe  
of tho trctiofor.  or. t oro o , t :  invertor thsp1coom .nt rn ie d 
hono© error-Ic p ramie, in roictod to the poroontoro rcaot oo of tho 
troncforr.  cr. 

Vor tho opnten oborn in Pig* 5#2 wo ri!? cr lcu1 e the 
ro otivo poor rQ utroi ntc rot n ronintivo lard 

cc co 1, l a 0, i.e. load ro'"etivo poor a 0 
Let r. ft 1.0 p.u. 

~f ~a O.X375 p.u. per pht c: 
-o 

jJ o t' 

c 	t 	* 	1 	 ***from "qn. (3.1 9 ) 

Ucin,, orurtton (3.17) 
6 E 2 Coo S* Coo } sin 0  

{ ubct2.tutIna tho v luoo in (3.17) 
rf ft 

 
5.1 132 (00985.0 Coo 0) Sir. % 

13or 4i: fozunt vciuon of current y 0 cm A 13 ciro onicu1to 
frcc con. 3.19 cn 3.22 r nO than Tyr in fon corroopo'iiinC to 
those ucl ucc. Cnioul-:tod rocg .tv r ro tobu1r to i In xcbxo 1. 
he room to bc~ro been piottc2 Its rcpi3*3(OL). 

1ecctivo Locd - Vov the v riction of reactive potr r .th 10c. po r 
Icctor will to ccnoide d . 
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2iie po~:or motor ut t ro or on to Clivrn by oVatirn 3.13 

ton 0 :L  
L —co~ 

tCfl OL 
	

f 
tci 	

1 
	**00*3* 

ubttftutin vase of L i s on. 3.18, vo cot 
r sin t 	l(,) 3} + I.E. 

Ton 0  ...3.23 
L Coo 1tc i ' 

` ho zo'oU vo po c. roreui'cd 4o CS on by cfln. 3.17 

2___ 	& (too 0) "'In r 

Trh .111. thO ryo or of ' .C# 3.2, r h r c Pcr^.cof.erc. 

In thin caco ro ',1 caloui 'to rorotivo poor for 
diffozcnt 1o'6 p m r ftotor cm " `or o pn ciculor voluo of Durst, 

Por different rtttc of , 0 In c 1oulrtoi from 3.23. 

'ubotitutinC coo vo uoo o" 0 in cqur,tion 3.17 rorctivo 
p ., Z to onla C ~-od.lu thin caco ro otivo poor Lo boon Cc1ou1ctcc 
:poi ::o v^1uoo of current I a 1.0 p.u. csyl I t 2.0 p.u. 

e 1cu1t.tc rcomilto crc tct ai tct in 2cblo 2(a) cO 2(b) 
c o,:c the c irvo c ooir_, ; the vvria t of of rcwctivo pa: ;.r 

&n of itwortor 	'h ratio (A)for .osd,► 

Grc-'hr chon vtc of iv _ctivo r -,.tr for Gt 'fo n t 
on of i.o^t} e - ntUtiono t«o. 	-►cblo rolcict2,vo cn! rcrrotiro 
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`he pavan i Otov Qt tnVOOr anyi io givon by ogtaotiun 5.13 

ttflOLa 

0# 0 0 . ca tcn " 1 1 
	

+k+ l4 #*3020 

►' bntitutinC ve1i'o of AfL ii on. 3.180 vo cot 
i ©l (t 	1 C)' 	+ I.E.  

Tun  •..3.23 
i Coo [tca ()] 

This roretive po::c-' tuns irr- to river by cfln. 5.17 

p 	M.....Lc ..1 (Coo ~► coo 0) Cm 0 
rL4)L 

' t t, t io cyo " n of fir. 3,2. with rcrcpwr^.r tc ro. , 

In thin 03C0 to '.1 onloul -to vanotivo V o? for 

amf `oront 1o^A poor fcotor' cn'' for o rnr icular vonno of eurront. 
par #iffe-ront rQtio of , 0 to c:1ou1r.tcl fry n 3.3. 

botttutin thooa vc uoo of 0 In cqurtion 3.17 rorottvo 
p  r to col c oc . n thin ciao rc^otivo p mr hno boon cc .ou1c.tc6 
for to v~1uoo of CU.?r©nt I a 1.0 p.u. OY1 I + 2.0 p.0. 

Cnlcuito 1 rcc~ Ito rro tcbu1ntcf in Toblo 2(e) end 2(b) 
r'y• + • • co :o tho 4:ir o c icwir;,; tho v iaio i of rc`-,ctt o SCi' r 

d cam:: of iiwort or with ratio (,R)for  1o9, 

Crn ho c1a .:a n vorIntUn of ro :ctivo r t.,jr for d2.fforont 
Z , co of ios c~,nc1 tiono 2,o. vc:-Iat)o roloiotivo rni rcrotivo lonCio 
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iecc' to tho acnolusion that i avo •tor ncodo c o, nai6orc'bla ictmt 
of rcaotivo pov..z for itc operation. iazto .3o1oo to vrriotton o 
of ra::eti x 	ox' rcquirc , i or invero on(r:ion 10 	orot ,vo 
power is noro) cLo a fuotin of motive poter 1irc1 by invorter. 
I t to :Doom that undo' no gal rao of ojarition, in hi o anco unto 
5 p.u., load# tho rocietivo power do mt to not rtwh, It to only 
4O o the cob2~ro 10 c . Ao tbo lord ticrcr a, ronctivo p r 
dccznJ cico Inc COOS  rid. boyo ,+1 cctiro load of 9.0 p.u. tho oorvo 
bococco more oteop 31 it !r not to OCOnOrLOa , to Cud ;iy rc= oti rc 
poor at cuob. o ht h rnto* 

invortor, icvovcr, r.ry not bo oporatc ct cuc': n 14th 
look? an'? bonco r0 ovn cfg that t. tc not Ci Ticu t t ccct the 
rcootivo poor6cr—n rJ z or norrml rrngo if ore ctA o:'. 

a 
Vur cr coro, it to coin from 	that then lc: to 

purol r root " ivc., titc re ±otivo power i.tr r c~ ,rc( or Irvorn ;on 4cr ~: t 
conotcnt# it orc c< o nits the no lye port r con rte!' by t1'c lorile 
2hio is bocrurc' of the cect Vint rti 	crcrod cur t i- dram 
fron in rtor, Ito ovorlap- nClo lnoraceor., thIc't to recDrncitlo 
for t ~zto tnoroawo in, rcr tivo Door' 4& 	b) 

In fiCio 3.4. v rtrtian c`r rootivo 'oucr dctm 1 - for 
trivoror loci rotor factor I' chhc .. it is cce thOt o io .0 et 
poor po r ' otor v7tll rcr~tairo bore ?c: ttvo p :or " occu... of 
Ito rccotmco r l"_ iorcc.o ti.o ovorlap rncic of inverter. ric2 

or feotar ro:ucoe t!.o (cr.'.n, • for e'ct~.o o ocor fcr tcvor io 
nnl ofco roelot.ivo io,°. c c i to ccro corvcn2.enti 7 eurpUUc by 
invortor. Crc*,h to pi.ottrl c r t 7c1UCc of to cu. cntc 



(26) 

(o' 1 *0 .u. enC 2 p.u.) to cho-, t cat hick 10--. ? crrot lc^ o to 

lctrCor oc 2cu1 tl of ry ettvo 

In conora1, vo one conoludo thn.t in ot11 on-000p the 	 ottvo 
potor do xrd is not b1Ch at initial cta oo But, it Inoroaceo 

rapidly Sao the .lots*? to inoroaoo or pc or footor fully. 0horoforo 

troi blo j cos o In operation it proceutioz vey ccaciroa Px.o not 

totion to coot thie ronotiVO p s.or 

0 
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Roaotivo parer s~oquirod 1 t the 1zortor la given by on, 

3.15 of Oboptvr 3 

1~,~ 	i r, Co~~ 	
cow Z~ tYa) Pr 	[cog)  coo + ) 

It can bo coon that rcao tvo poor Dr topofl o 	.y on 

tho o orlop on 10 'r of invortor. ' hia cnj 10 to rooponotbic for 
variation of roctl.vepo -:er dor..a ? for invoroic . Thoroforo, it 

rzy be doct blo to tnvocti. to the otfoct of yr riouc eyoton 
parr etor on thio anl3lo. 

Ovor1tp cne1co depondo primarily on tho folly;; feotoros 

I) Lori ourront 
11) Voltojoat invartor trenai orr c000nflor.  r. 

III) }looctonco of 4rcmcrorror 
1V) Load poor Fcetor,, 
V) t .C. 	otcc I'tcu1to. 

~t1 3C•-) CalM 	- Ovorlop cn 10 10 ro1rtcd rAth direct current in 
ccoordmoo ott : the fo110 in oqu tton 

• T, 	 r 	Coo S ► Coo (S +Y() 

It to obcorvod `bct r th inoroorix~rj current, ovorlopi 
on 10 incrcc000, therefore, for 1itch poor trnncicoin thio tnClo 
too to ino nco. I!nco torn an core rondtivo poror to required 



(3i) 

to rrintcin otoblo operation of invortcr. 

POlio7.fnC rOltiofl otcmdo V lid for diroot and o.ltorn tvo  

volta.., oo« 	 , 

	

.., r .. 	C 6 + C (cS+Yr )  

rL 	 2 

t'or conotont +t of voltr ,o at lnvortor ond, a ro8uood 

trz no 'ormor oaoondary roltaCo ri1  bcvo tendency to Inorococ 

ovorlap onlo. ' oroforo ivnr; rice to incror r3o6 con ucption of 

reactive poor. 

7bo induct zao of trenoforcor door not 'or4t the 

o arront th a particular ph oo c t the bo nnir of oo utation to 

rcr►o+ the full vol uo 16 . It 1r,±oe certain tine for ct rront 

to rc:.o}i upto anti o value. 'MO  to roprorontc( by a tifle lag„ r d 

ainilorly of *o and of oo tation, the current of thio p iro 

1l000 not cuddonll ttropo to Coro. Tbo cm to ac000tated t ith thin 

1a, (i.o« rhon the current to inorcootne to full value cn( fn1l1nC 

to uoro) , i 	 by rr 
Thio ovorlop cncle inorcncr{o viith inoroao in tronofornor ros-eta o 

co ivon by the Poll it oquotion s' 

	

1 	
Coos. coo (b f r )] 

graph 4,1. oho"o the variation of rooctivo potor v1th 

porcontoo lookajjo r'• aotanoo of trnneforceri 
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Tho t noforor to noo~3ot1 not an1y frc vaoto 
tronofortton, but for  .foz oo1c tion purp000 cloo, 2huo, even if roor 
voita for v1vo io c v+13r1o, s ono to ono ratio tranofor, r 
X13 be roquiro8 to iooloto n.v. oyotoz froc o.*. oton. 'fin 
tronofor rr o a6 oc*oo .atoC inItotnoo Ic thoroforo un avoiQot1o. 

Lo od potioP factor nbna acmtributoo t ., , r o tho rocot2ve 

pO7O? cor=ds It io coon from oqua 2 n 3'1 ' of Q cptor ' , thot 
111 

tan 
I j,Coo L +AD 

It to obvt uo want o lotipoor £rotor tonco to tnorcaco 

C:Vzlo 0, i.e. offOGt 10 to inonxaoo the oVo?Yap on,tbo cane honcc 
rorocco c irxii o c cci ivo poor. . 

Lr 

	 (1~'t016) 

Tbo fouito on coo. o9otons in onorn1 cotton either 

roGuotion of, vebtoo or oo lopco of volta „ oonn€tIo of o thrce 

pht oo fuilt a.t tho .o. cido of in 	or, the oltcoa avnI1ebto 

for co tntion 'il be &+ croncod 	a will bo £'olbocic6 by 

morocco of ovoriop ri to cn3 t do roro tnd of rootivo poor. 

/Coi wt s rotor faulto, it to Cooiribbo to ho nn offooti °e control 

of of do trop^c .tor to r of the oyotci ro^attvo poor Cccnd. 

It boo boon c Cato carlior tht for ovor voluo, thorn to 

a cortoin tip in t1iic the id rocovoro Ito oont'o3iiric of iltty. 

ho c bo noocoiotc2 vitha thic tiro is k"tozn ac Go onicat Gn cn o 

or roprcconto1 b7 6 • aoroforo c -moo' , i cznclo 0 to 
(3=stYr 
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for cucooc-ful aortut tion it is oa 'cntia that  

al to caocura4 at 1ow-ot equal to 6 

During nort l of or tion, the invortoro opornto pith 

co C aU (3 ca poaci'bio, thereby reducing tho noo1 of roccttvo 

poor. 

(t2.9,h113) 

Ac atntod in proco1in3 pur.rrepb, ninitutx cngio 6 to 

roquirod to ooauro ouacoaaful ooxitatton. rbio tn10 to abut 

100 'E t tic a ttor of foot, it c iffora from voluo to v*l.±uo. In 

the once of f lto or dioturbruicoo, than o rront on oltto 

of the oyaton arc liable to ohhcn&,o,thoro in ,i poaoibility tint Yr 

v111 i acroaco, thoroby roduc3 	# thorogarc thin rocltc in a 

(cult kflovn an coc!1.ltatiofl failure. In all the tjctona there 

oanatant (3 control to practiced, the faction of rooaivinj; en t 

volt o ii1 . raault in ootrut.ticn Sriluro, if au4'fioicnt nnrCin 

on firin cn 10 (3 is not rrovidc(1V4,) 

It bocoroo clo r no i that oafat r of invortor cporryttof 

to aoh Qvo! by providin ; r 1 rCcr (, cn in fact lords the 

firiri on lo,creator in thin caroty. At the oaco tit. it t 

aloe be notc+ that creator valuc of (3 	,,iii ro ui . a larear 

cco', I t. of rcc oti' o po1or, o ocn oonoiuiop ttrt cafoty of invortor 

oporntion inotorco^ et the coot of ronotivo pour. 

Inootiknn on reactive paoi hrwo lord to the 

pocoibility of ro; ucin or of on oUtiinatin ro otivo poor, It is 

ruthor a r'provontivt"txtho cnc in cohlovod b ► 1'foroo(? aoi-atr}tto^a" 

th~~t in by c io of ttioh co0. z tcticn is achieved ovcn after the 
'voato, -o carol on the a.o. oido,r t uo not only ttii it 'Vorciblo 



C34) 

for inverter not to ooncuro rctativ parr but oven to cupy 

It to the oyotci I"- roquiremwto. 

, !3.G.Wngoronl. of cornhontor Coi10 o of bumeo rata: 
' ochnoloy, MO cu ertcc c vothott to rotuoo rocotivo ptc r 'O + 

Ucucil preoti o In to connect atc-tic o 	itozrc7 or filtoro on the 
prtrtz7 aitlo (i.e. line ci6o) of the lavortor trcincfor r or 
oonotivoly a tertiary 4ndiW3 In provi ody "pooicu13r for ntctio 
cpcioitoro. If inotoc1 of ltrc elide, thoco filtor^ or atctlo 
copciaitore ore oo.zcctod on volvo oX o U.,o* o coacrnrxy WW ?e of 
the invortor to .ofor or) r the ecpnoJ,tor to' i1 a clot oorrtrtlon, 
rocuitinC In a occl o or1np en , .O arc' Wit L1OtnI the 1 • vorter 
to opoaroto ct to itrovc2 tuner ?rotor. It rny,, hcr,  over# be ntirno t 
hero W t offorto to roduoa rct o the pot or care balms►, done o e 
00 oc rl y co 1942. 

rccotivo pozor to Ci ofl by 
Pr 0 Vold cm 0 

cloro Coo 
2 

bt rc4t ginG Yr cpvi , In rocotivo p .~ r rcc'$ta, uco of 
oo' c_eitoro and filtoro In helpful. In roducir overlap oho* 
bt!odo to rodueo rc cti pe r ilon .( tire oti I In ozperi ntol 

otnao honoo their d .oaxicc ton to omitted,* 

JU 
4,►'7 *'~ « Invortor noo o oonc d or blo =cunt of rocetivo poor to 
be cupp1tc for otoblo ororatton, Thin rootivo povior to ocoll 
during nor .l oporotio'1 condittono but 'un or'' tr'onolcnt cenditiono 

It bode vary h .Cd. The cipior3tuo currlyiw cuch  
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of rc otivo powor# other thr.rnn,o. Genor,  tor, Mobronc ao 

oon(oncor will *o= to i1n. Ro74v0r, roocntl r, co ttta ccptue 
Cuppiyin roaativo o - z', atctio oondoncor(Thnk of atotio + paoltor) 
hao oor into picture. 

Emotive poeor in a s i plo d.o. cyctorn ocn le* be cuppiiod  

by the o olt ; 	.o. cycton at the in rtor and b it in the oaco 
S+ ro the i 	r 4400ko of ço or oa'r to be tin oforrc, ozoitinrj 

to 
O.0 4 £3yOt0r zy not be cdcquato, o ra me'ncuroo scup 1y rct=ct vo 
pot-or ro to be triirou thoroforo. Ianchz onouo con oncor cma of 'tto 
ooproitor =7 servo thio p=D000t p'rcotiool ly oporkin (o ctt is 
oap3cttoro arc uto2 for =13 1oa1in of a.c. Ua co b .ut c.horc Oho 
oonvortor to rote' for 1tr(o peter, o olironciac ccn1cneorc, 
P o provicd. In prcotioo, oyne1ronouo o* uc corc :.. 'o corncotod 

to the tortiary virdtnL of the convertor trcn forr-or throtch u 

d000uplinC reactor* TAho tin function of lo' of*plln rocctor to 
to ro(Iuco the cturl intor. ctteo of the the cczwortor tr..iofor.  r. 
Oouorel arr of nto of oonrco tnr r y+ciroriotao ocnecnror nro 

ohon n tituro 4.2. 

Choice botmon yroY..rououc oc ianccro cn etc tic cgrr. ot-
tore mq 2opond on c coo or .eat tcohnia1 feotore, ct one p' .koo 
c ynchr ncuo cot Ocncor ty to coo -,Ov mta cao thlio ct do 
ocpx,citor at the other pLroo. ^ot tiExo it cj be core fc olblo 
oconorUnIly cn tocb collJ, to uuco c e cbintie of to bath. 
Soto r.~i 	,co oni iccesvnt€-, ae of Qaol) of thou co tote4 
bclov s 
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I # Cynehronou oon6oncoro l't vo bottor obrxrz ct.4ri- tioc 

` em rou1tion point of viol. 

2. In to event thon voltn'-c. frtlio duo to loadincroc co, 

tho . 11s tiny tom  norcnt viii provVlo an incrot oe 

In tho IV Ar and prevent the rotor fron 	nin( 

0-b• 

3 Loocco In ynoironouo oOndOncern are core . of in 

the co of o n*ia oap Oit `ro. 

I• Ut.t .o a acitora arc obiter, hrvo crali loccoo, 

afl. low coot of o yoz citiofl. 

2. Loeatwo of roducod o orlop cr"lo, rcctvo poser 

des =I in ret1uoo4 co oy©ton to opornto '. at hICh 

rover factor an bottor utiiiczticn of inntclia6 

ct nroit t i c rtchiovod, 

3. in the cmv of ic.r, -o eccccl t' of ctctic oapcei tor, 

the ievo fora of voito„;o it irrrcvo6. 

4. Invooti(;at? ens ter. bcin dons on t?o ponoibility 

to run to invortor t ithout c dync:Dic courco of 

citorn tin,, voltr oU *o v € x nchronoun Con acnocr or 

ouddliir_ry goer cjc"on). in cnoa n coo, t1.o 

o otcn i'.i r1 n 	o ii:t' i frcr►uenoy C crnincd 

by tbo cnr -att-,noo provided r.3d 	torn o ` the 

z, ctccr .',ie! cy;-toc of ocurco Ito cot”; 1octc(t c-

nct :°' rrzctioablo• 

>. Co rt de 1 	t':Co i f n'etIo uoitor An tint 

bcccu . of tliolr .f.rr 'e tlr o o+orn"np',t, mr'or 	it 
er ri'den if.',`. Ch ;e Con's .ti'.nr 	bc Deco oyotcr 
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the ntatio onn, -O ,tor oc. c'iotc th tho volt ,ro In 

tho 'portal i 	1ato'. y cubcOment to ictubcxao. 
L..c tfl n: t o1iov cu 1cn volt ; chon . Inotord 

It will c11ot the vlco to cd,1uot thou . it rC 
cm ,o with r ocitor facility on 3 reduce be 
p000ibilit4y of ootxuttion . blur* 

Zn prcotiool 	1411 .CCtJ 	 or 
on1y ctstio oa ml,to "o to c Dpl3 rc*iOtiVo por;or. 

°rlci wally In Donb^co — St inrj a '2 v orl ocl on g It 
r:nc propoo d to inots~il c7nobroouo eoQoncor c. a o do cc! ccitor 
to ohcro tho 1V rocuirot in ratio 3:1, oo s; ootod to torti' ry 
r.1: nC of in tr.^.noforor. That no it hoc boon c(coidc to 
taco only otrtio ccn^oitora.. 2bin nor arr mComnt bc rc1uccd the 
IM«r co uttion tc: 400 f"VV`. c mrt 490 12VAz for r 1c of 750 L. 
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tramandttod ovor o dMao 1ino to Avon by13) 

Pa.c. 	 .6..5.1. 
B 

:qw tion 5.1. cho a that the tranitto8 pogo" to 
proportional to tho cltfforonoo of two d.o. voitaeoo cat the condinC 
aid roCOI 	and. Thuc no Sao - z' am be trcrncxnittotl over a 
line if both a tho toriainal, volta ob : ro r intainod cqua1. In a.c. 
tr ncc.eai.on, the ,poor i ,• tranacittod by virtue of torque tic 
botv:oon to to,ttn . voit oo, By vryinc thin, torque nnClo, the 
poto, over r.n arc. line can be trrnccitto~l oven If to tvo 
tar sal voita oa arc oquai in c3nit eo. Thoroioro it boacma 
olocr that thuro in aft&onta1 b.tfororzot i. the princip3co 
of tfc. t r d d 4c. 	Ai 4r Acmicoton. 

On tho beoio of analyoio aivon in clmptor 2 rule d.c. 
a7otec ca,l be converted Into cn oquivclont oycton t. ich bolmvco 
oic!ixrr to trio Motet o a.o. a r to 

4yotoi tvon in fiin,o Sol * con to reduccod Into cn 
oc!uivd ens ayotor no chom In f'i, uaro 5.2(b) and 5.2(o). Pcvor 
f1aab Q 	rtorinttoa of 0 oiDplo to t c iro a.o, cycto(1z)s? aro 
Civon by tho folloviina oonvcnttcnrxl cquotiox r. 

p1 + 	f' n aC j 	+ 	"• e 	(6~ E 	 E 



c9) 

•"' 	cit 0C 2- 	+ 	r1, "- sin (621 — o() 

i a 4 P2 denote the pot or 'from' or 'to tohino t' 
and '2' roopootivoli, and oC c'(90 - 9), 9 t+ 1` 

S 12 a - 6 21 a torque ar;10 

To vrito the poor .cn 1c cherectoriotico of a 6.c, 
t ete ropr000ntod by fi uro 5.i(a), ftrct t}io cy , 'tcrn in converted 
Into oquivt font s.o. owtor ac :%oc n In ftruro 5.t •(b) on2 (o) 
an hon on the back of abovo o uattonor the pot.cr + n to ogtatienc 

5;11 
are rtton co*~» 

	

- - sin a + 	-- 	alt (I2 . °<1 ) ..5 «2 
~Z Zs 	 /1 Fs 

P2 a 	Sin °(2 + 	- ` 	$ix (o21 ,°(2) •,5.3. 

0<20 (9O-ør) 

It crm be con fror ognF (5.2.) end (5.9.), that the 
potvr QUC1O chrarac °orictico for such a d.c.* cUotoc vzil1 differ 
from the charcctorio ,too of to tch1noc c.c. oyotrom 	In t a 

.n to. 

1. In a.o, ac cm# rooiotaoo can be ro iectcd ,r_r {" thus the 
poor n310 o :xra~ctariotiao t ncumo c: olnucoldal c vo 
form.. In G.a. oyctcm,boccucc of nn lineer convertor 
chaa otcricticc, on irpct1cnoo lo lntvoducodt and co 
the pomr condo c1 orcatericticv aII1 not be a ono 



(4o) 

2. in c#a• oyotot pot-or trctittod fo ogtrn , to poor 
r000iwd U.o* V1 a P2) for n local0C0 line, bAt 

in 6«o., P,1 to not oQoci to P2 boo l,o of loacoc 

involved in oonvert1nj dovioco. 

Vo vhal1 not Cia-- .1 with trio oyetoD rcI,rocontod by 
fl uro 5#29 inntvc3, ro 4U oo olft-' a oorbirod (per1o1 GaC. 

1• i.o.) otot to ;hocn In fi ro 5.3. i qutvelont circuit 
and vootor rolottonchip cio ctho m in 3?i ro 5.4 and 5,5 
rcrnoctivo1y. t1cn both n.o* cn ', (I.e. crciter opo reto In 
scx 1o1, the totel tr ct is irn Cara;^city is divid botc'oon tho 
t•::o. Pollow1 »g ew 1ycio will Civo the oaribinc6 obarcotori c tioo 
of ouch ayctonw 

11oCloctiI►(, the rcoictc oo of to orator 

Lot ; a R1 + St2 

9ho poer outp n t of C no for 

2 j n 	)g +Si 2)  ` 	E-I2.Z—ElEz~ —Y- Ta,E-it 	(504)_J 
r 4 the pater Inputt to rotor (2) 

407 
MARYWI E TY Of ~ 

(ROOM" 



2 

F2 

/SC"'o4 Di4GP4' fOR ' - /4URE 5 4 

0.375 	
Re 	~h  m•37S 

7 j, 	 5A 	 75J1 

0.25 	 r1=Yoo 

504 
~, =23ouY 

75 ,_ (0.375) 	 .:ooJL ( 0.5) 	 75~t 
0•37s- 

• cijjs 5.3 ASU,YJ SYS'"EN 47\' T/ V.1 CORM. ,- 
4ND L !NC P`•/C lC S REPR=sS/VTED) 

Zr *`_ .a 

A E1 

o 7*5 	pitPd=P2 

Ur 	 Z1: o 2° 

,612- 

F61uRE 5.4 ,S. MPLIF, 5.) PAR-I_L.EL A.C. 4Np 0 C Sys T1-`; 
-0R ANALYS., j. 

l G U.lZ. 
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C 	

[2 
(-8f2) 2, 

1aa a tattor of FFot, rbovo oixott n (.4) tot (5.5) 
+ e n1 i1or to the poor f .o a oqw::bons for c t o rioiitto c.o. 
otatot of oopt that Its thlo coo accountt ho boon tckcn of the 
foot that doe* line 'loo ooh tutoo to poor 1. o:i and thus 
as it to obvtotio,P1 on 12 ore a 'footo8 by the proconco of Q.o. 
link. 

Bopvrotin 3 Cc1 cn_' l 	►r:7 p rto o erxxlv..ticn 
5 4. and 5.5, re cot, ootivc ooc9o: onto on 

£1 C 4 	Coo ( • cS 1 ) 	-Coo 6r 	Xa '21 

or 	P1 C r~.'Iri rit 612 Al Ic 	coo ( SY r̀) ] ...(5.G) 

" a 	a 1r2 coo (To ..612) + Ica X I E2 Coy (&).-612 - )] L 

Cf

GinS12. R'i to B Car,(9Y-912-~T)l ~L1 	 ~ 

~Z'T , t 2 ; ~ 12 + i 0 1t, 	COD s~ 2' S T } ~' J (5.7) 

c1 fooctiva Port,  

, i2 c~"D (' f .0 Si ')+►E2I0L f C 

1 » E1 Coo 612 	21a r, 1iY (-- M-f 	(5.8) 

cl ply 

i(9 612).L2 mtn go 



12 00012 4 12  

	

+ X113  re  oin (S - -812- c'ial 	(5,9) 

In t) o ooi bins ooa t on r  hon d *o * iino l oco not tiro  

t 1oc i „c. In a 0,, t he- oforo 1.o* 0 

(I a I d a oqui+u i t a.o. current) 

CubotitutinC, I z 0 0  Oqf. 5.6 antI 5.7, 'rococo 

z 

a 2 	— cm S 12  
z 

C1ti1ob are ocutianc for tvo i obino a.cr c ►o J "ms's 

To caiou1to 1- 4 cz*4 P2  anti to r1ot p .> r Cm31O 

ohar otorict co( oa on. 5.6 end 5.7,) It is on entia1 to hricr: 

tho raluoo of la  id $ r s comm tro1uoo as bc fwd from the 
foiicrint oqu8tiMro doriVail In C1iaptor 2. 

	

0: .,y. y coo ( 612. + 4r-6) -tE-tY, 	 4'7 (.io  

l 

Ac an ewcp1o, ro 	r c ri the Oyn*oc, Of $ .ryro 1.7 
an2 oaiouloto tho rot o' ̂ .,-F Clo c1mr .",ctori©tioos 

t©c1octmnc roclotca oo the otor can bo zoprocontct by 
ro rocctancoc av chor. , 3n 'iijuro 5.. 

(I s) Vor C nlo RCO, ~'o ci12 c Ica1ato on ror unit be oio 
C3:,;cunin i O follo' -,Ln,t taco Qucnti.ticc. 
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Brae Voltage - 200 KY (Line to Line) 

Bans Power . 200 KVA(3 Phm) 

flaoe Current • ~.~,-„3.. Jx 200X 1000 
~ z ~ 1, pe oe - 	ft-d  

(MV &) 

a 578 Anps* 

a 200O * 

Generator Voita e* a 	. 230 KY( Lin, to Line) 

Load Volt e a K2 . 200 V( ne to Line) 

Anglo of delay of rectifier 9ç • 1Q' 

Angle of overlap of rectifier rs • 50 

Angle of 4eioniestion of Inverter's 150 

Ankle of overlep of iiw*rtsr Yr 	5° 

Therefore, (oy- rs) 	0150 

(a _(S--4- rr) a 	° 
Co. 0r + 	(Co. c+ 	trori oan.#sz 

0453 

off, 	a 17.6° 

Sin j. a !~r3 

R : 'Total rosints.nce of d.c. line - (x + X )+f 

a 148*5 0he. 

Lot 



X44) 

Assut In ; rootifior &3 irvorter hmvo :.Imilar conr:ectione 
Do that 

K1E2 3L11 

Equivalent impedance of d.o. line 
1 

or + 	 "ron eqn. 2.10 

J 	J XO,94 X200 
2 

,r1 nr 	► e 1,15  p,rua 

I~ a 

 

p *u. aO.74 J4r p ou. 

200  a 1.0 p*ue 

con 

to 2~-~ a 1.027 
0.94 

; Ll r 1 15 C 1.027 

a 1.182 p,u. 

On the bieto o4' theory given in Charter 2, the oyetec 
of figure 5.3, cnn be roduoed ns oyotom of figure 5«4. 
In ;hick 

41 a 300 Ohns 105 p,u. 
Z2 a 50 Ohm+ a .25 pou« 

.'. 	Y4 a "~. a 0#666 p.u. 



(4s) 

Ye vm ,& as 4*0 p.0 

Y 	t ► 4 	" 1,34 p u. 

To ac: late the pocor flow frc oqusticno(5, ) ana 
5,?) o hwo three uflko o 8 i ~., S r 	T& ,►^ha Va' tIaa c+ ' I 

aril a - 2 ara ac~lau atoll fro oquationo 5.10 + d 5.11 • 
of all at y r rbit ry viuo 	i.a eubntttiitoll in e+ ucticD 5.10 
oho biro boinC knotn, 51,2. to found fror 5.10 rM aubnti atoll 
in oqn, 5.11 fror S * l t; Ya to than a slOUlC tOO. par thocv vci►soa , 
aarraapon inG rciiuoo of P1 onQ P2 crc oairnu l taa. 

Subctitutir, the c'bov~c caiaulatod v ludo in c+ -a t1 cat 
5.10  ant 5.11, to ,'a'  
0: -EZ1 C (12+ -gr)  

rihich rcducoo to 

4 Coo (1 2 r b) a 1.15 X .666 Coo 	 ) f "l . O 1 # 4 «3 

Lot(Or *-~) 9* 

Coo (b ,~ + 	) 0 0.191 Coo +6 	0#119  

ifforont vt1noo to €~' (hanca 9, to aoicuIc to oorroo 
pondifC vO1UCO of X12. Eubatituti tbo v valuaa of + aw 812 
in oqn. 5,11. ro ino the v lua of 	# from the foiiainC 
og bona* 
13B 0 Ia t 0#765 Gin Ok - 4 Cin (,2so) 1.5i  

Thom Valuae of Ia end 	trrc cubcUtutad in cgwtticnu 
(5.6} cnd (5,?) t3 po er on^lc a uati o ttcn ccn be aaaya1ifiad 
col* 





(46) 

P1 0.66 3in 12 to0.2875 x8 con 0' w. 

0.606 vin 9^ 4 1,,5 1~ Coo ( 	+ ) 

Toor doliv+oro 2 b' 8.o. line .o oqul to (P2 

Table I choi ► tho on1culrnte roculto which ;^vc boon 
lotto 1 on orh. 5.1. 

5jAL --m ;J%44 	 iJCr4_44jjt$ 

Toter trnn1 tto:' over c tic. Uric it Civon by 

ioro 

'quiv lent x c'ciotr,roe of T'cct fier 

Total rociotrroo of d.c. circuit. 
....(5.13) 

~.J 

r ubct tt tinr; for I. in oaucttcn 5.12 
coo° «► T L. Coo 3 )2 ~► 	Coo o f 	.,. _ 7 1 	~ 	P 	1 

Z2 

ci.r li rinC o Cot 

pj °Xy ~z-R1~~k~6~Clod) +(~ R1 -z~ k1~2Coa/3. k.T^Gn~( - 	.. 11 

c witim 5.14 thovio t)v t the ©.o. r, or orn to yr ric t bJ oEoorcioll nC 
t o control of c~..tcb.thj rlcio of rccti.flor • if3 xr~vortor. :. o 
po a v^rloticn to pocoiblo even If the torcinel volt # ;co two 
cp : conctaut, In cace oc' n*o., no such e thos c c iopt.^blc to 

control the poor csaopt by voltci variation. 

£ ,u~.tit n 5.12 cawn r11co be c pvo:»c c4 no 
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:: y ~O! 	coop)  	Coo °( 	(} 

Lcwwtion 5.14 Namro that vi:;tic;fit of c.o. poer to 
affected by tho crctci rc to c L 0 U2 , ,~ or 

r -cuo of on antic°r..a, to tU cry the effect of 

r-ir-tia a of toe* now r 1wn onint oi.- vcltr. a Ora ,a ritd inverter 
firi~a3 rn10 chcnCoo. 

o f SEClcm. 

1:in r par rotas of '0%c io 5.3. 

Loot °~ s 	0 

" 300 
gar 

Coo 0 r, A 	Co 200 o 1.27 

coo of )2 a~ 1.62 

(Co3 30) X 20f1 

e*239tV 
2 

d ' « 5,70O 

140 cnwse• 
R,~ 0 71.5 Gbr,. 
( - 	76.5 OM. 
(2n •' C) e'.5 

t batttt,utim' In . rn. 5.14 :e cot 

l d 	(.0124 	-• .195 	+ 470) t': '« ... « 

(.`here -11c i. 4 ) 
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CA1cu1 tcO rcou1t: art. . n. z1^tc; in Nab10 2 a Grarh 5.3. 

clacwt) tho V3rir ion of r3.o. po" or v: oar centlnC on8 vc1tr o fallo. 

is it Is ezpoctoi trtncmittoO. poor nlr'o rcducoo oo oiJorobly. 

/'3otha' o b 5.. o1i o vcricticn of d.c. rto, r vitla inv rt ro 

5fin tns n 1o. The ot.r I o e^ooe c:'jtj firinr cl (z le .2 b) 

01) 	 . 1`0 ~. 1A. A UI Li STATIC 

'I : 	i4 	 9J 	I 

Cott cf the coved nr.~t1o10 to moot the recotivo pot'or LorinG, 
;! to i.nottif . tho ft4tlo or p3o$toro G,; t1 o 0.0, ott+tt of ' ho i33vorter. 

7b-,fo r.rc . xoto! to 2elivor tho ro tuiroc &Omt of I:VAr, if a 

o#'c do oryrcttor to rotc for n r- rtiou 	volvro of current, It nil 
fc l . F: n curront a 000de Ito toa vnluo. hereforv d o oy to t 
. 1ii taoove un ~nblo oti e000uft of interruption Of' ctqu ro I' ;..r. 

cu: zplys 	o c'S 1 tJ Tart, c ir ' to oaoo to fir tI o lira .ttin,4 
rc*.io of ".o. to o.c. pc or for otabil.3.ty of irivcrtor. (onri, ormr' 
tho foliov. r r eyotcc rttiz ; .vn aovu tIono:«. 

I . Ccnor or Vol c 	4A, ro + ino oonoto ifa. 

2. Lo'A VOItr 	L2 wwrioo to 'ako into court the 

land flue  tUC ti mo In the oyotoC. 

3. L tor2itiflC curront co'roonan.. in j to c partiouior 

co t:N10 rcriInc oorr't, nt 	1ito oiarror t tottin ocn 

to oiozigo b ' reCvlr_xtiz o u1' r4Drt i. 

4. Y,o^d it ci t'uo.3tc i C`,'; 4. o inivortor tr'c i:ofoz or cocor0 x7 

Go r ueh, to !:rc.;lecr tl'- .inc 5r T cd7roo. 

5. '."col ;to.00 r$ t.t o c; :tec i tcioeted. 

.'o11owin~: roxctticno t l ' t; =eO:+• 

E 	._ 1d r... 	.1 ; 
iT- 
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I - 	..,::.: (Coo 	— COO 	) 	,►.... ."tf 
4 

4 otive rover _Fran inverter i 	r ELI, CO3 0 ...5.17 

Poryer fatter (it to o a. o. aide o ` invo. tor 
Coo O 	(Coos ''t C °oJ-) 	 . it,5.18 

RO icct1va poer ncedoid # J7 i i (in •a5.19 

w'ubctitut1nr v1tio of Id  from 5.1 in 5.16 to Pot 

(C o 6 
O 

w L'oo() 	Ji 	•  
J6 

let 

Coo 6 	O. 43 
ile"e vr:ri: ti n -nf o-, or (notivc r. •" ret'otive) X11 t, 

retIcu1.r:tcc for oomrtr. v .iva of 1torn tivo aaF ?ant !fl v rying 

Con S 

Coo em g0 	4..9 346 •- 	.~ 

ii) for I ► 'OO i o 
CO(, Cor'  

JE2x loo 

017349 	,4- 1 

iii) i^..ilorl + for I 	30O h nns 
Coo  *984 

L2in i V (! L) 



zaot---- 

t~ ;?0 

C 

ny 100 

20 

0 

I 	1 	74Rl4 /J N OF  
wI?N gfC1 ' ✓  '~G EA DA ~ :~0-'AGES I 

o 

a 5 ,1 100 150 200 250 301 350 430 
R-CSIil//Vi c". 10  

GRAPH 44- 4- 



(50) 

Crjculrt , v iueo h, ire boar► tab lutc&1 in -ab c, 3, 

2he r, cnu1to Imve tx en plot' e in Cr :ii 5.4* 

Let ot. do oap ioitor be rated to 3oflver 

'if)() I W i ,t 5t'00 rp " to* 

P a Active poror 4oli ' O( by D.C. Z4rk 

ro*totive poor ri..qured for invorter# 

Local VO1ttO a ',may o 20t IMVp X z 300 Ch.  

Prom (,rnrl 5.40 at 200 £V, 	tcri 0 0#53 

27.00 

IUn 0 '* .466 

r2. 2 ,' C. 

C me 4'r4DL 
5 -3 

C-- 

A.cJ. o.;Vr In e1, von by a -,~. 2 
Mew c:.o. po or at 	r' 9O 

3x300 

0 51.1 Vl 
itr notice Pc r a 100 L ttAr. 

0.53 

P a JTJ 	1O 

Liri1tiuS ratio of d.o. to r..c. pope' m 1.~ 
3,64. 
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5Møi+~YS.wa1~e~ 

inalyaio of j nr lol c.o. CnMM (z.c. c yotott in difficult 
cr t tico conout int. It involvon the ovnlurtirn of cover unkno!ro 
for o~ - o vnluo of torque cx 1e i' c000r~• oo • ith ocuatlon 5.6 
tad 5..7. A cot of pot°er axnlu oh r ctoriotiec io 'lottod 
ac curin arbitrary p it ' torn. 

It in cut n frcur grn h 5.1. that 'ovor t3olivorv8 by 
o.e. line Ic only a ncll perticn of totni. lo. A a for portion 
of 0 lour= poor is delivered by $.c# line . It it obcorvod th- t 
otct. y otn'o ottbi'!ity licit i^ ^o-chcO at ntc t 730 torquc er,.1c 
,01 01 ir. loon thr the 11i itin. 6-r'1 © t'f to!'n'uo rm;4lo i cn o of 
c nuro a.o. c o' o*_'. Co far ::c the po -er level i, ocnecrncd, it 
Ic ham, ily incr,. ^od. if c:c cz n-°o tl;o ptr.; r of rarw12ol b..c. rrd 
t?.o. cyo LOr3 1 ith c citfltir f~; ctcu ~.n  	ich d.e. l nc .e rcri r,ccd 
Ly n»c. 12no,, c.o ti i rziuAD no, or if d.c. I,- ro-'1' c©c3 t;;' n.e. 

- - -- In 12 

hero 

nCq* I,,. Sao coubinc+ r ctunco of 'dot'. the linco 
* = .25 + 	1.x25 

1.125 
Unxi .ati por-or a 	i Q~` 

a 1.022 p.u. 
Ccrlrc the roC:Etr in tothl cacao, it ' n t ec'. tt : ,cn c.o. 

11rc ic; ten, n lcicd b- a;.4,.c. line in tim cyotor w e. or trcrcrait' 9,n 
cry 'citj o" the o,J F torn In ifll0Det;^cd. 

C , h 5.2. oLetc to vri' . tirn of d .o. roc' rit3! inverter 
i'irir.': 	-. nn ;1o. It 'Uj 	cc Vl-t fl.o. ' o: or ' _: '_'~^ro 	rrly .pith 
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f Lr1n _- r cio. IPo evor, .t ccr Uc notcd t ~ *h 	i11 1 u 'o]. o.. d 
by rn inorcc cct c on! o "' re ot1vo pa Gr. '.'hue " f cr^ rfi c 1ert sac: o 
to s, p y reactive pot-etcro c.Xlcblo, firinC arzIc onn 'Eo inoTol rod 
to ratro O *a. poor. Gri th 5.3. obo r the effect o i'r 11iig the  

(nc3 volta, ;o. ¶bo trt n. r.t:ittc povcr c3.o dro' :' dc' t co 

io to is td i, z to rr~ph. Vor a c l' on cpc1tj to curp1;; rccotive 
p0 :crp there le a ii1itj ratio of d.c. to e.o. pctor, bioh ci n 
be tranorttto" {.Itho:ct fii1urc c' inverter can :000 z of rote uptlfn 
In 	otivo ot.or ip1'. ¶h. e - ratio 10 been n.a1ouizted In c cction 
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rasa:' ti+ rw~ -.w.rrM.~rw■+r 

(► zis ~6) 

tudi of o; r to i ctabiit° j In i or'tc t frame the pointt 

o"' vici thatit C„~,.'voc (fl * ` 3,"' of Vo o, t[:r bcIiivicur 't T'.  
ribnorrc1 	ocn lt'tcnn. li" ooicttcl co9t cl' tor 
bvt r atcatly n :.; 	 t ot: Gility I.Lwc to b: rlvc n (;u 
con"i4~orct .rn 'bLfoi o c?oci '►. ?.w r,!! ~ ;bi . J of a rr-rtlou1 r 
o toter . A bricf 3eou c .cr. vifll b:,, 	(?o horn rt•r'sra?iv. t}i 
OtabiU is o' p:r-...x.'.1101 co. r - i' .e, Q~nl.er* 

(11) 12 1 d14jS) 
a: i 	b . 	, 	• t i 	a 	 . t ,fir',.; . 

` hu, a Pact of o,crr.ti9rt,,, U ace ': *- "' 	w'..' . on livo it-, 

7•^r ilo1 • its c.c. r;y!v',t'- `: 	'c 	frc.^: (TC.-, w 5.1. ..hEc o tc  
ro cr e: i-;10 o :: ^z: tcri. c o Uoof 	ccb1ri ny ter- !'tvc t. en; 
rlofitcd. 

:r tv roj)1rco t1 €'..o. 1~xc'cg r, am 	to tL't 
of" rt r 1Io1cd c.** 11no r~ 	i,: •- ?o urn ommto a a C: otit.10 
a`! rc-alt p.c. e'c tc , CU-o r.,_v Tlo-. z -n rlo off: c c cziioz of thinn 
ny 	 n 3-1h1 },- oirr-coi a1 3 	o(n':p1eotin~ roc .. t  oo) r e. 
`."r'4+ r i r.' iC' O o hte pczr C1io1 crn to trcr tto' oo`rorpo,2 it ; 

oto;.1Q !'PIC e 910 ?.. ivcn bz ct Z tot. ro1ctton 

csLt9 +~`2 D.U. 
1.12 

• it S.r ab. zY 	GV*-_i VW±2:ct= 'Y 	 V 	ak L 

9.1k ti .. t C ti}„ - ' Irit of 	etc t c nc tr. 	G 4c L,r ctr~.abi ,4d 

c cttcn 1i. 3.04C 1 or 	 .iS C i ..r.,c*%A in YL~z.''7 Alcc: to tho 

r-rx-;r no r trnn=ittot b n !; crt1c oirc"`. t t3.Q. q+y4 tot. 



(Sr) 

eoneiderablo inore^ro in etc. .'y vtrto poor limit eceo in 
evour of uo1n a t.a, link in pnrallcl pith a.o. line. Thic 
iricroaco ir, ,o•xr 	be -.'uo to the feet thrt uiiiko a.c. syeter, 
the torque enle tioo not affect d.c. poricr. It in kmj:,,n that 
d.c. po er depends or the Volto difference bot en the cening  

en rooe ving end, and can to increased by tLo increa to of the 
inverter cdvc o firini nn; e. Gra, h 5.3. of Chr ptcr 5 ebo-- o the 
o °foot of vuriaticn of invortor firing analo on the 6.0. povc~r. 
The otabiiity utdox ototdy atnte on t !uc L inerr ow by 
ozoercioin the invorfor ce trol. ¶i u 1 .rI t*rticn corxo onlj the 
to ro^otivo ro'.;or rocuirouents. . xperienoo in most f the d.c. 
pro jocta hao cbo;^i that invertore owl be operated od upto firing  

tncie cf O. tienco q =ito a a o1 an aunt of d.c. po►zer cr n b. 

flo. ever, ro Inc to^toc i crrh 5.1. "Ct a °n ;le at . blob 
the steed, str Q pacer ilrit for r parn'_ lol c.o..d.a. eyetea ocouro 
I,, reduced and in about 730 in tt',ic earn wi2erOn It ran 900 In 
the 0000 of a othrtlo moo. nyoten. t&Un decrcr oe is not ob jeotici r:blo 
from etabi2ity point of vlow bocouoe quite a Y° or cc t of 
poor on be transmitted: by h-!vine an .offectivvo control of Invorter 
firing. It t',ll rot bo ouporfluouo to soy that in d.c. eycton 
Inverter advunco firing; r~n c rorvc a the Cnr:O p:.morn an torque 
r2o In p.o. eyotcuo. 

hen d.c. p0;: r i incrcaca , terrdnal voltv. c t 
inverter cnO tenth to fall nn thorn oor  the need tt ourply 
r^oro re otivo senor. ¶torofore it orm. be nntcd bo'o tb t in 
order to 1 r~rocro cite^cry otnto otability of o parr;lle1 ct.o. c.o. 

of / tin + r.1oquato axcoi.mt of roactF
-
e ox' supply in ncc000i.ry. 

-'ynchronout conferrer or etatic octp" oitore If > i.'t, their oaf - city 



(3 ) 

.nore3cod. 'tea is oquivc lc t to roductit n of cori-- 9 
..~zciuo +n co HI care of c.o.  oyoto . 

t 	14-15) 
Ikk !" i1.4[-f4 ~.nE~ } k+alllfi ,J r 

Unlike in n..e., no otcplo ietho1 ,teach ne o ual oron 
critorlarg to find trnnaiont po i€ r livit, to npplicab'lo for 
d.c• trnnet icaion. it to thoreforo •iVicult to predict the 
rmo,int of pone c t t can cuococofu ly be trworittod by t d.o. 
link.* 	rrtbcr r, ' th:? power cnrryln c city of C d .a. link 
it liiitod only by the term 1 r~ .nr, off' torminnl equipr onto. 

It bias, not yet been nee ib?o to give cntl,lyt .o: 1 
oa:rror_- i4.n to cnnlyno the trcncicnt : tabi ity l.:t t of c. rnrQ7.10l 
: oc o rm ' d • oo ey.v er1. if t.o o31c li r the er prot~th L.r5' o.. c ico 
t1: - 'Z i n 	loo O?Totcr both C.O. nr; t ace lint trill operate 
in'open&cr.:t of er o:, other, ."o i'.;;in,; cxrlrcn:ttion ann ho over be 
gv~eu. In o cOcbir:od oyctc:m both a.o. Cfl ({.C. linka are nh:.rd.rC 

log:. Va.-.or r n io a .e ctertoticn of a.o. link trili be ciiv roic?►il rte_ 
rr(: ec~zol ra n critoricm, it ors t:o foun out thrt chr t ti the 
trw,ciont poor lirlt(Pn) for a.e. lira for. it itial r:owor level i , ,► 
(there ?I to a pc ,.or delivered by o.c. line in o cobbinci eye cc) 
It my be r'*o : th."t lo..,or the yr luo 02 r, grootor in the trnnct ont 
etrrbi1ity ihc,;r uco torque =Clo + oit€~1(b ), hen Cot then torn ri&o 
rt rru of r in;. 

Tn o.o, cyoton the ro trtcticn on trentlont otability 
1 :.c oat Z boc uco h., ii or in the ir.".tial rotor, nmClo . cS br o 
14 OCC rand ,, of min, 	! core o3-~ ancon for cchinoo to cP out of 
clop. Therefore In odor to cin nin r tcblc: operation unlar 
trinnient con. itleno,w it i dcctr*iblc that initially nee* ' omr 
lQt7OI. f1  ©r-* to -., ti d d.o, i:• Civ .n a lrrc r ; ortion of lo ti to 



(59) 

ere. '1i or me'a ocreUtie iz +. ei i tle ',o--c 1, trol in 1oc., 
` 	e'o 003 r 	awed &"I 1o•:'? ine 	to, the ter uo mzlc ef 

n.e. 	c ,,j:: c 	CM !,re a ttl!c rm_n ", or vcricticn to rct thin 
!.iicrer.cc? locd, th,robi retuvin, the e1noe to bore ovabilityo 
ircn (,rank 5.1.  of Ci aptor 5, the ohnraotc tiort of iw_rabi cl 
c".o. LIM_ , (1.Ø  o'etc , cic, that a.o, in tr : (,, only ' . rz11 

of boz 1 cm, " naat o the bocecl to Leo bj the r +e. 1hie 
th' n r ~kc: c the oyotox cor'o of b bo. 

A n otcc be rs r ..gin►ter :'cult oo Oit c 	e^ t'e 
t ccn cio 'm , C ILV o.phnco 	t a the C-.o. 1i, r. 	cclvl ,, 
cr.  . 'he oItn'o c t tto ' . uIt roam nceucoo nn, t 	q x .fi e 
Tie,- : - Ora). •t..U. pm:.c V -.ill be zcdua l Oomuld ~. b : t1 the 
yC^0r CJ tOri to 'o li tn1Zt' r. Loo= of - ;ire re1ti ce 

a invert: ' ar_Q :,c. tic ;-c or v2111 aico be 
n ver, the C.o. 	o bo r intci cd to c i1'' Vic ti.1 ty 

ce -'ailinC dal-- e- Stahl r - C ni : i c Cf Znvo *tor. V'nr.'.t c oof or 
ti.t Jul invorter txtchirk; ra o ?.c ci:tct in Lijro 5.. 

  r,M~♦ 	1 	V4~JU.~d.1:Wry 	1.~.:.7.~ 	4..r ! i~`w• 	~(_ 	i 

' u C ? 'l I .*: t.. , ci nc V' cr t .Q of ?eot 4 •"- 1-ro.,00 of C .o. 
iii :'..e. fit C1Z.—M-Alt CTczlr. fci1t 0. Curz3 C4. 'h`'.o Coo• 

:::`." © C 	2, i 3Cf' ''!2 C: 	,'".a In IiUrO 6.c''.., 	`e'Yl:, `':' lf: 	 o 	f'? 	7 
V'c cu cYit ':' c:. G.o. 1c, lien r",* -car , 	ctct..o oc-zo to^. ¶:hc 
i j I:, 	: e 	to 	i' : a a not affect to c c1,gein n 

Fhenoc 4", c~. 	c C 3rcljoo c 1. 

'' ?'~,: ©f'"4I~u ci Cc'" CC~II!° `s'"!ti :'v ::c o 	M 

L -3• 	£L. . 	 -1 
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r, 1f otin rcoi^t c©, 

 

 

i2 L ,.. 	YYE •a 	, ~,.~ + 	...
JX, 	j2 

(6.2) 

cqt r t-'nit, rewi an i - inn y !tarta on both tI oi~?ot3x- 

I2 o..n ,7 , .. , YO 1 + .~......t t, 	Y.. w....w. a 
izi  2 

--: 212 ai a: f + X2,' ' . + L I 	C+ o br - 	B 

1212 	a ~ 	Goc 	(1 + 	Ya X2 ) 
1 

*► 5 Z 

L 
xI+X2"X112Ye 

.~:quctin Do. i pinto o'' ouoticn 6.21. 

12 000 0+  :L sin s r -0 

:3in 6y*s - 	 1. 	Goo $ 	(6.4.) 
..1 

..~o or1ou1 to fc'4 t current, c o ?iviee son. 6,39 by 2' 

(oiroe fault oi- rent  

fruit Gurront 



ell 

:ut1un 6.5, 3ivec tb malt c-irrent 1th t.c, link rccent 
cult Curcnt ri 	t d oes 1th(t.uo tovi 

f1 ° 

	

X 11 	
- 	

.6.6. 

Coc-pnrine equation 6.5 and 6,6, 

I) 	cui orrort tithct .o. 	fcu!i c!va'ert 

CID-13 Y . 1 jinø 

- Con 	r)
----1 

	2i 	:;jn 0 	(0-7) -- 
X  X 2  ? 

- .) ' U 
",Tln indict r 1r;t f %w t ourre.t .r reJ;:ecd vAth t1_-  

of C.c. link . 
'crr"lo: 	t 	acure t.' foil r1r .rctcn cr 	c - i .; 

the roic n ro LVen: 

AccuttIk '1 	cre p.oly ictuetve 

1.15 
 

P.U. 
1.9 Poll*  

t2 	f).5 n.u. 

ithØtO.3 

0 a n.53 

S.. 	U.35 fl.U. 
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2n£ 0 314 

a 

314 ' 5.' x 200 :. 10' C̀ 
cJC 00358 

yo r 0.353 p.u. 

9 

C 1.245 to 

f%C1 rl; o uc t .n 6.? r o e ;i,a t tc 

0 

•'gib::tftutifl3 v trf, 

cr1c ikt en© Irvo b<:ca ' o fe tlw cw,^ * r2 nor, soy c ' j c► 6'2 
' on 1tn crc tL cr i tc_b10 I cn pLottcd c c h 61 
Xt.' c cccn tt!".Jt (a'., c ri orot In c.c. 1t5"!t itor'ecicco, core r..6 oti n 

1 rcma1t Cu- 	t -;a obrcrf: !h2.: Ic I, . favor of 
t tcrcoz zcQtl=O D7 13.0. SSn!r. 

9rbALi 2.ny l.)rinalp1V i.n , ui+4i-w c..;+vi.1t{..1 1rc1'ti. i no of 2i ve o 

(4,27 S) 
opc' c tlm o.n io torcc', in rofore c: o. !crovorD I It v211 o' to 
Vat o2 1.,00 to tic L o c ct'r 	cry': Pc film C,+ta to r'? of 

~r, ^ iA y of 1nvot cr cccc. to Sc pi.ctu o. 



(63) 

` h. opo tics of rooti orc at, c'. z r~r ;Io c S or then 
Ono ;jvo,, r?xco to invo?ciur joo;:CC. '. i:c 3O:..or L. t o CQCo 
9 c fc 'ro C..o. 1..no to p.c. t ctcr prov Ccc2 thc tho ,ropor 
onoltction. c t nee. on i s av it b1o. i bw, for opor3tion of Q 
conh?ortor cto lnvortor# coos c 131 Ic c000ntii1. trti prOOocD 
of In r so't# lnvottorc nocd rocctavo pot:cr for ccoc fu oporrtion. 
lic lotivo poo roquirociito for 2.nvoraion hcvo born Oiccuocoa 
In Chapter 3. 3o,i4oc rxtotIvo ro or rcquirorntc, irin,; ci, , o cf 

°I,\b 
lrvw"'tOV Cw1OO .nf.t:tonoco Ottbi12ty of Invort0' s TopcMcroo o ' 

vo .LO, current ^ ? ro r flo7 on f1r , c elc h' n hccn brc -CMt 
c st n C . + tar 4. 

?".rare ct . fl~.tr roint of vio!►, It can to c. 	here 
6t% n;, norrzi Qpo `aticn 2.nvortoro crc o er3tc with 4to e 311 

fir'in' r,1o c'c pocoiblo to lwc i tl:o rc otivor pot or 	to 
ri r1r. `'.ho oporQt .n3 oporiuio in (.o. pro. cot h !: c.'''o: n 

 t n r.Itot .n cxir1c iato COO crx: tx cc. `or blr ncacrru'~~..;tc1 i? 
r: f cst e v A c 2to • .C; c o bcya- COO Civoc riro to o ,ccr*•ivclr 
Ia ,, .i Q0 %o poor rcqnircrxflto ccii tt o o 2o por.cibilits7 of 
i O OI0n in tbi1it7. 

ho o In t~3oo iirIt :tic o{, cin sari voluo of rir n,:- 

irtn;' c:n:! c fc to bolo v tho rAnImm vrio of abcut 100• 
cr Zaccr ceon rot ::j co nvotor fail ^ to Q rete. "'or caceo^cFi1 
t .,c t o! of ,tv rt,.,ro :?a..* cninir vluo o fiv 	rnt;1c nccc1( 
t 1aro cO1fI1 to 111C? ti fog p O O1' CO C im I, of t o vz,lvo 
bs `c~c tho rc :t c;jolo of o oraticn otcrto. Ocmovti13 tho €oioniccticn 

the to :io .o ctczt 7°to 100 do.-c. ru$~ pug rcr ouk r, o vvo, t'cr 
ct .-Lio iiivortor oporcc,io, it to ccco:.t .ab t?!,at thic c .nlrun v 1ro 
of ra?bc in r Z~ .. i o ccrc3 co tTr' (; 9.d ocn roi to of focti Voly 
coo oAce . 



(C4) 

s'o typoo of oentrol, n, mly co otc r.t ou."rot cs.. 

ooret t .1iri; ruj;'lo control a ucod to control tLo d.o. pot or 
'lox: in the lino, In the r7ntc a ~-:horo oor othnt fir'tn; - cn(lo control 

in ucod, there ore toro oh costo Got in tabi1it, beotuco in ouch 
ypoo of oyntomo for a lo~IV oii ct oonc!cnt Yoltnre, fi i y onclo 

to fi cd. If duo to inorc^co of head current there in fall in 
volto&o, both the ohcnCoc i1ll toic ' o increnea :Lo ovoriop cnCle 
Ito o rocult doion rat.i oii angle S will docret ce n000rain ; to fol.lc rii,, 

:±1' 

ender norr l ono: ttion , the fluctuaticnn in ~ r~  = 11 ' Md 
po 	li nnihit of irotnbi11t 	 ho;; amn b i orct3. £t r..o ' . ear 4if c,1 
tt: Wit; Rio to rcvo-r:Ll o" invortor Lute rnCIe to char cd on 
otrcbility p.-oblc s coy ,.rlr:o those^care. 

	

..~ `..v 	..b'_ A 	.t..I:► ... t • I...:: '►`..; (1 6) Inc oicnloct e 
c: ";tcnt t3 * to =)rcvcnt failure of invo,v taro to to provide a lcrLot . 

v:i.un of firi:: ;rnlo ( ouch that tote i.zltion vuio 6 V-OVQI f€clla 
b to a tho ¶Jtlut roc!uirod for the vtivo to jot otonicod toforo 
ho next oyo1a of ope Lion atone. Of courco, thin cothc6 .voo 

:T lcrCor omnmmr+4icn of ,onativo por vfr but : ho foil ro of valve 
to provontod. CrcNnter to the firing enClo, core in the poc'ibility 
of r vrjve to rct jn ctoblo unslor trcnoiont b e 1 fluctuntit no. In 
otkera t7ord t3.o cefoty of vortcr operation in is roved at *ho 
onof of rcr !tI e ' ec cr• 

1/Iril± 	DIY 4 I 

On the etc; of Oiceuncione oorriod o~it in 'h.~.c chapter, 
cc on Co .elu o tIv t s- 

1.. ; ,temly me u purer lint o- a nnrrliol e.c. oi ?.c» 
to rue COtO hi, <he:, turn fl rgyO:fCC without 



(6s) 

Goa* inti or ti h tl.o. 1t a rcp c,c 4, bj coo. U`UA 
o'^ tho cz ,: c3,7, City. 

2. TL o torqo cn10 c t c ch tho r. cdrnr pa. or ID c cc bincd 
e "cto ! coo o tr 1c':':t ttz n 0900. 

3.rricicnt otz bil ty ocn bo trrrovoi3 If d.c. lino chcroa 
a c or portion•,. f Iac. . 

4.Coro lo InItici d.c. pa. cr,r ! tr2oiar t of b11Sty 
in iprovcd. In of or t7orCo,d.o. yo., ;cct co * = ^in~ 
dov1co' uwF ar trrr. zcicnt cva,r?iticnc. 	occrc it 
b: holr tl toz—.X4 ,' otT ilit, It d.c. 1$rc I^ cr o to 

DhrrYo a 2crzar rorticia o' ?.a. 
5.1 tai' ova; :.city of ro ctivci pa-, , r o 1c k, rl . c :cn 

c coro tnblo cjo' cam. 
G.tn or fcu t a,n<)iticac„ no ht o bcc l coca In caw2.c 

6.5, ~~' 1~.©. 1.` a 3 is nri co lt,'l`o ic'ii mot, cud"- ciit to rot uccQ . 
e"l : rc..k i c'~` r. c " ., : It Qtr.- u "1t toccr. c lfx,-,c .'  

as °c.0"r..L 	tL.y was LLno s orz:~,000. 
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•.voto of tbc) ciu r dvc"3 cA of cor 2 '►c coo. cm + L.0• Coen 

Oti the boi L of ; 0 : f f o'to, cc 11 otc#Q 12o: o s 

1. i al1oi n.o. trn G.o* in the c1cot for of tritori 
tonr2c WW©r0CnceOt rft. in c. cyctomp Into LOn Of cni' 
one d.o. 2ii r.Jt1l fox thl^ ojvtcr, it Arco rct 
.r ►1vo t abb coat ciao r:c could be nooco cry to oc to 
vholo of the caictir,~' cystcm Into d.c.. vac.. 

2• .\ o a.o• c'ictcro th oh hrmc 	to 'on' 	o2o© 
cm, bo irtoro ►ectoCt b c;.0 nc? or c O.c. t.•2c i .rc, 
&i (i I.C. 	 : !' JAE ;'i :rt"1 +4YL'.. ii ?* 	ro i'" "cmicro,7 

dl rrQ' 'c'-CQ , .. C: 0 not c' t C_ ho... -4 • 

3. it 2..'  : `ccn fro--.,: Sao:. o r c1otx 4 ,r"-atorl rt .c ©x .. - . i Y ell 

cyn" al tlimt j' c 1i3O,► 	1. I.. ir.co?'t 	t "_ +.i( 	.~' 

coo. linh, tc oor rccoi't%cl t 	ccelvlxc C;'.'.:, in  

IWcr(;Cad ham;* j . t'-mo bb, ,ice i„ivcc r ccs~._ !-i^ ,4 rc 
of 1: 	.t ':?i' `"c: ;;or trr cc".~. w' ic'? few- C 1 a fo 'e t t p,, c 

of cgotcra. 

O.6' v..u. 

! ovb' o Cji *J 	c~.C. r.7coL 	 9.()2i.u. 

is~.~3?. • !Y r'Uci t1CtCD 	 5.O!! i '!” .U. 



(so) 

It is obviouo th :t pnr rl el (oorbincd) r .c. cl.O. outer, 
will ore'►®e atQ ;d r &.ntc rc xr lint to C r icb hlr er level. 
1 o rue' . lnarocoe In po'er lovol c -e not on i' to t7 riso. cinlo 
or Ootablo ciro t cyc:tots. 

4. Under tz otent coZ iti ro„ the ofecivo control of 
i.0. '~o of $' .CX':'i Can be Mloyci to r: •ieo otabtlity 

lint. '= .r. Io bcoauco o' , !icy "'cot t)rt X3.0. po er 
c A bc C 3L' C2f3 comet vmc'tptl t c1C ly ty c ocroicin c 

tho oor tr'o! o firij unjec. It is cico notcL 

t1 :t Croater to o i +i yiCl .o. no' er, r : o l mmo ur. rt 
In o biii,ty I  

5. in c.c. tntorcocne©to czmon, the ci uit cu ent 
ncTenres mm wrnber of inter. oo ccti cs ` norc r e. 

A-ut if c to. l r): 1 int'oduecd In t 	c 1 o'r oc , 
t ie fr:. l ` cur rent La rct.'uced. ` itin rr,~lluctZcn in 

fault to rent In r orti ia3 to tt Zt din , cf 
(?.c. line. 



f"nh«,O1uU 3loou w 



OVAIL'; SI4 iL3 

in no rror dono cn i ttampt ha boom a do to Oiocnvo 

roo icortcnt c cpooto of d.c. trcn insion. A briof eu.r. ry► 

of b^ct ►, ound rnd prccent otctuo of th probio1 2i o boon eivono 

A rzrtbo4 be oot1 on tho theory Gtion by Pr. ' oI1ori(oro of 

iootrotocbn1ca1 Iboratort, Jnpo ,to n1yco t1io d.c. ey°oton,, 

ho boon adopted* A parallel .o. cn doe# oyotet b io boon 

conoido 	:] analytical oqwtiono bravo been corivoc , for mob 
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loaf d.m. line c ±rroo rare to ter reduction ir a.o. fault ourrcnt) 

ere 'Qro cooi.dorcblo ipro otnt in etabilit if oz pootod. 

Stability of invortor ho aloe boots dico~ cno,? on) it 
to found that for cuc000cful ororz tion of inverter ttoro o}cul(I bo 
odoqucto supply, of rcectivo po er cc voll aV Invartor firinr; 

!,Cla 0 should not Loll bolo-- a cortc.  vz luc: of anglo w rcquircd 
to doionjoo a v Ivo. 

4 tudiov rn,('o hero cro it ortont I' ►r ttie point of vie i 
th^.t th000 oho r the rr-culto to favour o" pocoiblo uco o ' a, 
yv roll ,l a.or, ent fl.©• a rotoo. 



I * 	 Mci en, C o rat t ingod. i r.*Gs 

9IIC I Voltc' rant Curront 2 o tr Tronociccio&' 
(Book), Carr : !# Lon , 1960. 

2. 	Pointe fl., ,tnCora ti :.G. 

"Ledo ¶hooi of Cporrition arO Control of a h.a.fi?,c. 
' t. r "m1nminion $ rotor and Ito Xrp3ccontation 
in a oyotct Analyoov" 
4roe. 	. Londo, troh, 1962, ionocrc h " a4 5Q9 

3, 	Gmvnrilovio A#, ¶ lor, 

"C«~ cuintion of £ Q 3 ticn Cb 	to.:^i tica off' 1;.C.•'- `'"`n .-1c .ion flyntc.r ' 
xo'er Apratu 	ryoti., -1 Sri, 1964, „ P, 215. 

4. .ox' .,'Q 	:'•, ito* `::, 

n ,n 1yttocl ; eccc h "or ?'a•:or . yctom, Contain1nc 
`'*'* -', ' c;tirnion Link&'. 

llctir of "lcetrotcohnios Lrborctorj Jara1 , Vol. 26t5(1962)* 

5. :io it;1 LO '• • e; !,to* " . 

i. ;  r of . .': r er l r .r ,cr (t1 gel ) , 
Vro:;r^rri.r ; oce roh ton o(2) of Tnj i, oenrort. 

G. 	I'.tc'rti ?.G. 
,IFS sn , rtot Coco on hevoa.c. '. rwzc coic a, Pert Y0' 
Iiiternritjuu1 toirwl of .1 otr cc1 	nocrn 

7. 	Z'crt 11 of abova., 1964 :-P P. 393-405. 

3. 	Part III o' o' o.,, 1964 3 P. 3?-49. 
Z°z orc.n :=.G., 

'Yca of Cnr ottorq for !'eflucation of Co at -ion 
/ n 10 Lr t'otic IIib io cr Co vortor' roo. x.4;.t. i)oovmbor, 195, "4 . 2333-2341. 



10. ito Ii i *F& cni 

cult Loyal c 	iabt1L o `cnAoCe il.O. Tcr llol 
O,Q ti "., ' 0tol0 
Riroot Currot, lovocbor, 1964, pp. 128.'13. 

11. Ito, I?, 
vlinal/tM.O l LOCOS ral for i Lsoi ,V Qtoc Contain n 

Eallot .n of i ootrotooic31 boz ztory, •,n n 
Vol* 26,,p, (1962) . 

o3 r 4 1m. c of .0 • 
 

L 9, (1%5), 9r. 3744. 

' . d E3"" Opfl" ' l 	or .C/ 	oor 	0to: 
. ' b ' 	!. ": 	i' . i : j t iw` 	f-~"'u:`, j, 90 5! r'. 1'7f 

)'ori c 	'k  


	ECD64074.pdf
	Title
	Synopsis
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Appendix


