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are further in the vicinity of elecgrlcal angle 0 . As far as a dropped.

It is thus understood that the sinusoidal 35 point A the node Mo is

assumed. When- a point B output is obtained while obeying the restriction of —-
in a node M6l is reached, pulses of the node M6 the m ninum pul se wdth. In



region, it is a matter of course that the transistors the linit value

beconmes shorter and the node 1 to b};@(%ﬁ;&g hed and fired nust be altered?:

de- occurs nore freqdéntly'. At th Y he occur- peﬁﬁl ng upon the

value of [err] as shown i'n Fig. 8. rence proportions of the nodes 1 and 2
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(E2100, Ergl9oulisa0, E2400 and E2500 Of Fi Q. m3@d wicth. ctiidcRlrizbd} yapel at | on
poi nt goes MEVNHoshe pmggrsau&r%)ofsaermrésam to the evegy pﬁlg'éf?]nglﬁmern%lﬁs(% RY com-
E2000 " @chemb hippdhige Biring ftned tragilbnNGork SeChanged pxgs to the as shown in Fig.
13. That miofe M 16 8, mdasl IM2e InGheO Mg cd¥Bde sVb.  Unt lnkeaﬁsher inbditRed Rleb FR300R WHeh Hf
puI se W eHehretysengedoinatane ol thdintdier diciesist y of NDE@seCEian gua priase havirgas hefh e
i mt vaHeeActordiggly, therpeésd dubiey wiichttes détat (i Ndi c ke shidpredutcrBina) wiats isSHOpad,i the
Fi g. 17. M1 is mixed withueSeodd MZppsieg. | S per f or med) , wiathpefl & pulef ofnbel @arhdl pasertzobse-
[err] to (&) adoordiicg witd the gpeimniiecoffther prevgnt  Ss  hawuenig top th sitoppbdl tphisé iby ealiding thehe
m ni gum peteme ibis dessibledd contralrtke ittt 80 that a 7¢ egi onidhinefathet hevigusiyt eopefi  pudedbh
IS out putheepteui/iren be lsmodthiy cbpnaed orihe/ei-ue has t bdsemmde) where the pul se

dr oppi ngPPsife pekarityrsross the zerp leygthed the |init val ue Mernselor drappingr (stemh E2090a eulse
that for med. thyrpssentdnveryion dy aprlighisor cp r epr esefivisd & modified yidie less dhasi $8ly bre-
not per f ¥Redp ACside, i dhegtonpipssrrcy side hag3 determined widiipso(hat (sgcha® pulgslis not
14 M6 ha{)‘faﬁ PHIFFIUsdal vRve'oe IS IBHSPR®T N M num PRRIiegdO the correspongiagrong o saichpaxyer
width | eglg gﬁa Iize taﬁ@a ﬁ%&&cgeven%w&ch dees out put t @auconductor phase elements.

m ned WI Eﬁﬂ'a' 'Fé?&'fe‘i“f’%sdt‘ﬁ ﬁ"t‘f'ﬁaétdeﬁ‘feﬁ 20 sh f’iﬁ’paﬁ 7se attern of the

suc wherem the

as phase ad
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appear I n IS 9se cazlgu%pén f '(%1 ulse \mit he for of s bstaﬁp a Z?Nt))tggg;gc r{:lﬂte aﬁﬁ'&e
AJe iy Rrcase B e drop. TEANS T OF ity t 54%0) |
V\’hen a t Hﬁﬂ&%m% NeSTcad ?ﬂg pvertera 'ﬂg' Iaftﬁ a@cord g toDHLﬁe O\Iﬁe in
gi ven phf%ﬁﬁed Vi ) ool th5|7calm§é§cor di gl % btk m&Lu (a0 Vil
t he Nodeion of the fdiRle. Sl d predet erm ned ' Sm R dth b owbaseem&S ctor

wi th the neglendBindr fardiN@bb is a scheme in which 25 W' délé]‘néﬂfs (:ﬁ-:%%ﬁ%) the sane
phase sufasuisé RicBCE&R JANGE 1] kB defed By NCI pI e of the present guent to
the dr opgsepaingl & Galyilandshi@igvddeisahpede, it iss ROSSIaRE debordiol Qhimt 1Gwherein
out put Seoduidd walél Byisiighth®buit@roppirgvdfous| y dr @pRle Peear Mbank (10, Y IhBIdesTRY
be snoot thb presérapgipdinieat ihhigs eghems and using  pul ses, amndsspasivé encpolyafi id) YoramEdRsS
t he zer othk ewighted integration instead of simple integeaNS3df Or  dsiv@(y[Eind gydiicie Sloring Goduled fiihgse
1f the pticesethe calewationt of ¢re residuaiid qugpdt da@ a con- for produbiay sai) PYMAmEed wigich awe dé-h
| ess t habe wededinpsoslal. verter, the AC side, i.e.,temired joweressioa pest silaiktidnago-
det er m ned Onindtih thecpreskeitinvsotich harejsforesée-i s not nwasebly perfect sinusoi dal
‘wavef or ngeribed. jtgs pergsle o ogpivalentiselimigislited to the edmprediibietpuiyttiontheartud gine:
power bl sepgengationzige gnfippnea rof Ale mEniEhvetst er Wch does seni conduct or
phase el @ffEnyiEih foroverr SanMersigly AT ASufrents t o eXEFPAHR UV Prearaing theastual
phage, adVaticit PEroRap BeSFPIg g make the input and 2. e v rsa@eag'edawmsm‘%@r prgput-
clai m 1, "4 PEF POFH COMYPEThUNUSHOR) 4P R 201 i bed enf8diS RYite associsfsavith the Scheduled
‘out put o‘f"'as‘, “ifEFqbecS'%Fg'S'bnverter circuit has t hel Fgnthyeh Gpingides frgfé'&e F’ﬁ“a' time.

cal cul atpgn of the pulse width 20 for m of 58 l?anStr%ug |agl | naSho ca’m wh rein
curve. data values [err] and [err]. In this cag'% ppa e,er top ea,g :e;o
realizing si, QH&%LQ%r ﬁi‘ﬁg £heLORRIg 3. A«’Bm‘%% ageﬁ oft fhodes

claim 1, 2 InBudifdf 415 phdse UShvBHErLHP! € 1Nt eg(mttb%)'éi' it lsc '§ Wridotormind
-said pr edeteﬁ' liuied §UhRg W Bl o bber M B - tiQRwed ah ﬂ@ ahER! idptively supply the
mum pul se Whikdha@hor SedntbnROWeB6 S §1Bef QRGUCt Or Onishe other hand, thére is a
schene in \Wiike Benerattb me@lsqi® N Stof Brddudlg S1-56) . the pul se wi dth data [err]
‘and [err] a@wav-paves wadh ByntreI0cp@ICtidnOof 3aid I | ang whidhtasspiticher wave with a |inear
4. An apparkeahiosdate @lethentg sb Gsad @use sdg wherei n nodul at ed wave. By using the
pul se dr oppbwg cafverter circuit to Baiuck dupet ofjene@r att.orVorriestrsy {ud Steuchibyy einbcLdikti@gskod-he
present enfsogtedaEnhingdn pdttains whabierseid goulde uSi Ng  vertersystems #nit elnBISIOEtrEbbsiged KIBNEBI Y
(110) for gewrets-mephreingiaiegincets fontaegiptat | on 1 nSerdavdrtaSciwitung| @, Finthie gingr AnZ3h)
si vel y andingy€ii $a1f¢09888190"r19% thechidttial @d ti ni ngon tipigngsalbitoralenientah &31-6nSoHf -
t he resi dudvise sreliegiie paeh obedid Plyrdity ghpen®ci ng sai ¥ Pyiveipam bepuisognpreler fifetdeumbe
made si nus §pHisnductor elements, means for comparing 55 Erzeugen; vap [IAVABNPLIBENs die diecleitung
event cal ciT'@itS otpPditd20 &G rigth Gicvipied ﬁ¥ esent i rfiPeHEPigiRreieaPRip Gprart steprun. das die
cesses; schF‘Béa":“‘?“f‘g |“?ea?§o§'§‘| HIPe d?‘?f“‘é‘& i val ent | piSEPgskaniesieeschaliung veraniabt yirdygipn
(111) for SitHed MRS NSRRI SFPTIR e pul se gHEPAITER Moy Yo[RepRbanest My-he
m ni rum 35 and pul se width of power conversion devices. As a

means (112, 113) for conparing the actuad result, it becones possible to
make the input and time with the scheduled timngs and for output-
“output of a power converter sinusoidal up to an ting the pul se
assom at ed WI t h the schedul ed ul tral ow frequency reg| on.

- .

e 4 Lt Bl ORI O R ALY R L

ot i

et S S




SRR TR R R S TR e e

g L e e T ﬁrﬁz‘ﬁg&

1.-ﬁn apparatus for controlling a power converting conflgured as to
change over between npdes systemincluding a polyphase convert

(ML to MB) at intervalss of a predegep®sg@gz 8¢ Circuit (3, 5) fﬂwng"ﬁ[“l""l’””m
plurality of power 45 el ectrical angle and to repetitively supply

sem conductor el enents (31 36, 51-56) and pul ses. pul se generator §
means W kGavidglgulsk ovidtip fixed ue thagnidivivh puks es whi chputserttariad a oddiial Usss itten tiod peadtel-

Pat ent athps adhgiedermi conduct or el enents so as rhigedceidiBechgmcteripasiiethaconvert er
circuit tf. |88 chewses avsooatigut ofghe peent 1. Vor ri chsaihguisegendtiog ereensd1&it Hegom-

Lei st usasre racpedrigyr dufieg dhanrenstforpiemehar, wher eimisesai d pul se

verter @9%9( Mitrdo thetmagp M2 Imibe Histiater gase. Kohver - geﬁ@?‘&tfﬂ'rm%ﬁ'ﬂﬂs(sﬁehﬂ%byh?ﬂe%ans

for cafheffeaency commang gf the jpyesier isgicatles | t ung (3’“'35)°frﬁ gien; phae pgyingrg widtyless
( Fi g. ﬂz %‘F%@@éys {thﬁg) %5‘9 ’f"lﬁ@ the a'ppf-z of a th an {3 predetermmed width is dropped, the

Lel st u Q; Gy thedpede é’:‘?e‘ﬁﬁ’éﬁ‘f 1 36, 51- pul%édn %ﬁ‘ Pess ¢ dhe %‘PF gifase Jpkpe- -
%—‘E or? :tht rﬁfﬁn ul sg en ecfu f r:)pv '%| ydaddtr;g the ;
Sem CO ?éirmg?sguﬁjgr{?§w trﬁlF ?.'gutro':h é)(g- 2 ng o ?Z%e ously ﬂppe pulse or ;
PWWV I 5, t !
i e fa"ty % A 0 55 SUBR dZBegl 4” o @fnﬁé@%&a&g al
pr edet \?errt C snde ie., tﬁe E Qe%u)(&lr @:Bllu‘l%otthéf\”sﬁg '3 Sulgb l\\;\})n { h, f

E% Y fLd er schal tdé
d means, é?fect%gmamv SER i aBOMssi2 1 I%ch{ﬁ& E&Hd8ondlhd on8 oM &HH power
Vor gegﬁb%ﬁ@&\lzé/u -clefin AC-DEXonverter which does P Q r dRdse elements. :
14 “not drdin harmlenic cubnts to externl &RickAVi Ng pul se wi dt h fixed to the mnimm .
p € such as phafdlddoahcing ¢agagitors. WM dt h | ess t han tAweappar@eiedcedrdingMo@alin 1,Swherein the .
outsut t eth the above described embodiment, a sine outpli stedid wWosldrlcon@héer dreditias zied

I Nt hafundibg is 28d sheaulaliopud e opas ek ob t he frmeas eBibstantially sinuscidal 8@ved pul se .
gener agdtngaiueransandlif, 1l s esmossehepe appearing during the transition from :
the  ping for peizisgsinnwilisl Mives ocat e pavde M2. 3. mint impaialuf 1estordiriget® damel. whekpin i
means oredrizydisingisimp'y Blegplidi2808) calowlren a t he shideRiersteoyinesopyiten didtyf istthe mini- |
i nver tion of hdissidtes 6 pul se of a given prEseuldeNdth g Widvogerremisgrdutipr, ~,
Accor di n@nyihe ethas heyisk thew iglaseegrewhiveieh t 6 nodeslements (31131 -58hi d pr edet er i ned
wi dt h 18 PR pisEdata lre K tes 219 S8t h the node M2 is short. '
wi dt h emparing g iangyfer Cpraerswe Wi é”eérubs e- fn P&ci&?ﬁ'&’éﬁ@‘é"%"ﬁh“’t ‘F\%m i ey |
of the"’g?"'@{e\gn yave. By usingofhp puise tdwep'ae pul $&¢9 'S%QﬁS‘F'ﬁ ‘P?Pé‘s& °'”‘?’°Ls i s
possi bi*® Pregent gppdisTent H’e‘“’éﬁf’ t 10 wi dfh? Sd'F??ngped i

'n inte sive rmg sch
gﬁlj ponsoln tme 5 8:‘3 cgs:ﬁjgg rhlaj r §u o:tﬂﬂjt achs"zlged tfcaJ)r gcl)? ucn%jsatd PWM-pulses wt c are 1

Be acr mined in successive ev t c l

dr oppi Ng o, q h'énsﬁer J rw’g present nggntlon 'S appli o a con-
havi ngscﬁbégoa f &ig %\é&ﬁf‘ th d pre- Verg%er (hh?fo%t&:'ﬂﬂ&the aclﬁal'hmghe

power g ok a,gﬂ o grt%npnmﬁ,qj i di;h so fhat such a pulse’is not

Pear |y e el ey t TS Lhus Rz, 4B 1Phh e discie |
corr esregndh RIS p&sibRito GndROVRI indth 8nd O I €Al | Z#hedwith RABheBGIod KmifGRIENE Fdr Bilitput- |
Whi ch gl@aRs of a powerSEdHV&RNAMGIoRE RSEh €l ement Sing el pulleadsBocla@d A the CtHot@de S |
t 0 ext @kdicd frd@dHcE RGioRUCh as phase advanci ng Ga@Gihich kSincides with the actual time. 2. ¢
An apparatus according to claim1, wher#in the In the above described

enbodi oeimis a sine out put of sab.d Apowprrato® RY@rdirgr tocelzimui,t wheeen

the function is used in calculation of the pukigepusiedgdnera0 mepas (H0ofl 1)ais so
subst aht ifalabgaraisforsontadiing e pewes cotertien val ues [corfigired ael tq ¢hende, ovpmbetvries modese,

- pul se dr opstepinagdifima pelesiasezéoneprisripngdoi dal wauMd te i) (ré iMervals of a medejgrmined
appar at ugr aedr @i Alghirgcs Plumity 19f RIMET ei 4 f or rARERY) 200 AY! i RPRTEentuRllY 419 on
in the c&pwigpnguctor elemeny (31 ec?éts@r A*hed pul sURPdth is the mni- tion of

t he resi dylge generator means (10, 11) for producmg ulse width of said

power serﬁ%ﬁﬂi?ét"ﬁ‘fch(ﬁ‘?“‘f%ém‘t?t’ﬁ'@? ohsath, theF%te'i'tﬁn?"ﬁcé‘Eene in vvhi ch 25

el enent s SEAfenslgctors9f 9 e CpT s dt h datg Jerr] ang re.derived
by conpa H cgnvteft? H |t%lPr08Ué:? Ia? 8 tp t Ve t i ofrtc i zur tegfrun eings Leis skon- .
aé’ cor an % Fﬁ# <Q‘t\l] X wherem sa:;:ral i rsy%g s mit tigr fric ré%g ﬁi;&%ﬁf:ﬂ -g

a'lO\' ans m’cludes mean Hvlgﬁ ed V\ave Xve %@ 3pg
of g (FRP4 0Bl & %tm&aa*s (10, LaaeAgg Breit Q&ne%ﬁ e, 51-
embodi me Llslﬁ Qf Eg?i@?gﬁd%m my%; | ) uf iR u@én\éemmmw) 4.1;1,.10)
for succ mlc ROt #0 LahgaiRy | Nat ead @euaénmawwmm%ar dieb LeMunee! Y
and cycl i l!systépt B3 105\0thS GRS Whighidd B) NOS ti ONyel RalbibiRretdleRtd | dBiaht QRbusHh, dad lie |
residue, sra EcaRUbINt mERS with QF prBdciitimédg sai d R\AlhRgsksostenbiafiihgdeRnISR wird&in 3
made Si Nug@h dad means for dropping (step F2000) a Ausgangssngna*l efitndireadvdrdegensaaemed ve
event calculation pro- OMng to the present invention heretofore de- '
cesses; scribed, it is possible to equigal ently elimnate in a timer
(111) for outputting the actual tinme; pulse generation the influence of the B
m ni mrum 35 and pul se width of power conversion devices. As a b
means (112, 113) for conparing the actual result, it becones possible to




40fA ai s | 5. An apparatus
acgor di ng to claim 1, erein said rat or neans ( fm

Antapparatus for contrb%ml ng' a povverH(?gﬁsgfa conf|g1 mﬂ“m”m,l”m
change over between nodes systemincluding a poI yphase converter-| ‘nvért#

(ML to M5) s@b abRb&eN asbePlued iSRG RIM Ned er \GiwekWilscron Moddn MAVHIS M6fumge-
plurality Qe BRMEfung 4n BerSdnBé (FigCalerdngl € and shiQudt GRELund did/ PhkisS BaRbi¥chl Jagy-
sefm conducibeifund k0B teb Bleidl dék Gmpuish; &6 kn and fhren.  pul ses. pul se gener at or
means (10, jelidy ads@er Mizak W6 RRwRyRHpditeges whi ch control conduction of said
Pat ent ansprikobee 2L58egD Meided, Odincc ERfitRilbG SO aRevendiétione Sai d power converter
circuit tozn oreehan (Fatsp sehral F2186) ded. Vorri chtung zur St euerung ei nes
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Le st Ungs- PRl Bk &enerri|aisrrmyomgeagoste Bigle. 51-  pul gucoagysieire de pejsseeroti3tds. Sa750) et
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el nenUor gg l% Vo ge ei Hinzuaddie- %P @ yens pour calculer
16 Ster ab& G o%ﬁgi mﬁgﬂa WRASNerAt O fioure tra.t 4@ 36085 e
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a {se- ben, gahgesickil efigre keijtungskatvertelchaliyeg gegebene Bleginayens pawr ensdifierctras Fa30dk
pyi ssance (i81Fo86 emgrlmse/yseewd@mmpigﬁ'ggekennzeu ddineq la ypmeession d'une impulsion ayant
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Eilnri cht’hné{mﬂ‘iﬁ‘ﬁ‘ﬂm fAP?F‘{SP drvqoeidavorge 35 RHSIOR PYssP E’Bﬁﬂﬂﬁ?‘?d%'?asﬁeas&ﬁ gulte
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i%Ge d une im 3.. Vorrichtung nach Anspruch 1, wobei die vorge- 35

_p si on poss6dant la meme phase A la suite gebene Inpulsbreite die mninmle
| mpul sbreite de |"inpul sion supprinee, par addition de |la




.l

pler"' -L.61: st‘un,gs- Hal bl ei ter.el enente (31-36, 51- dur6e de |l a ou des
suppr mocs, et des. Moyps potr suppigFisdare2000) 4. vorsac [N UL

Anspruch 1, wobei der I'm une I npul st on poss

nmodi fi ~e pulsgenerator (10, 11) unfaft |nfer|eure a g
| adi t e dur 6e piectlemh@tendssativdert ) powrehéen Assozi ativspei cher (110) zum :
auf ei n-. mdri@er Glucdgssiveinent le€ dé ngaoh sydiquen’ est pas appl i quée a anderf ol genden
und zykl i scleennsBpsi mégeammésopbur la productionun corr espondant desdits 6l 6nents de
phase vor gegsditeniemulsignsi MIBnqui sashdiétdtminéasgen  der a sem conduct eurs

de pui ssandes dP\Afdcéssprubusesssildide caloulalékéi nander f ol genden *Er- 45

ei gni sber echmemyspr ozessen bestimt wer- 2. Dispositif selon |a

revendi cat i onune hodeged111kbepue Hélirenitheure ac-

| e signal dessttie dudit circuit convertisseur einen Zei t geber (111) zum
Ausggben der des moyens {d1.htH) souh@MpR¥sede | a forme d' une courbe
tatS|chI|CH@ﬁ“Zé?¥mdeH"‘amsP“@“mmmset 10 * sensi bl enent

si nuso~dal SV Hamgision; 3specidR o (ipgtant PIT3) zum Vergl ei- 50 chen der

t at sachl i cl‘i’éaﬁ""fef“l." opipgidecper \Ergadeele 37 Dispositif selon la revendication

1, dans ltt? nen Zei tdenlunddzu eAqsgeben des | npul - | adite

duree d' r’rpe@p.%T Tri @d% nrateurs d,%’?t Y% ses, der zu der vor gegebenen Zeit
pulsions 15

gehort, di 0“ sonﬁ gges er”‘ wd QRO si'on desdits e6lnents a mt der

tatsachlic eg ) 3 des sem conduct eurs de pui ssance

(31- 6 51 a.,e spo H‘gg,ea Anspruch 1, wobei der Im 4.

Di spo |t| f pgéa[e@ eae{g:\ggn lQ@stih\Qme;m ans | equel pul sgenerator (10, 11) so

auf gebaut itglbon redadtivd. N | esdits noyens ,g6n6rateurs d'inpulsions

I nterval | en ei nes vor gegebenen el ektri schen (10, 11) conprennent:

17 ) "EP 0 265 867 Bl1L 18 * C L M

S * une nbnoire associative (110) pour ne- noriser successivenment et de
fagon cyclique des instants programmbs pour |a production desdites
i mpul sions M D, qui sont determ n6es |ors de processus successifs de cal cul

d6ve6- s nenents; une horloge (111) pour d6livrer |'heure ac- tuelle; et
des noyens (111, 113) pour conparer |'heure actuelle aux instants programres
et 10 delivrer |'"inpulsion associ6e a |'instant pro- gramm6, qui coTnci de

avec | ' heure actuelle. S. Dispositif selon |a revendication 1. dans |equel

|l esdits noyens g6nerateurs d'inpulsiofs 15 (10, 11) sont agenc6s de i
mani bre a etre corn- nutes entre des nodes (M a Ms) a des intervalles ’
correspondant a un angle 6l ectrique predétermn6, et a d6livrer des

i mpul si ons de fagon r~pet|t|ve _ 20 25 30 36 40 45
50 55 10

o

35

45

50

55

10

} oo



