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MHBEPTOP OCYyLWEeCcTBASET PyYHOE CKaNsipHOe ynpaBneHne paboTon aNeKTpoaBuraTens.

ABTOHOMHMDLIM 3-dpa3HbIN UHBEPTOP

BayecnaB KanawHuK

B COBpEMEHHOM 4acCTOTHO-pEerynmpyemMomM SMnekTponpuBoae
MOXXHO BbIOENWTb TP OCHOBHbIE COCTaBNAKLME:

1. MNpeobpaszoBatenb SNEKTPOSHEPrK (BbINPAMUTENL-UHBEPTOP).

2. Cuctema ynpasneHus.

3. ACVHXPOHHLIN 3neKTpoaBuraTesb.

MpenMyLWwecTBEHHO B YaCTOTHO-PEryNMpyeMbIX NpuBodax npw-
MEHSETCA MpocTas cxema, COCToAlas U3 HeynpasisieMoro Bbl-
MPSMUTENSA U HE3ABUCUMOIO UHBEPTOPA HAaNPSKEHWS.

B perynupyembix 371eKTpornpuBogax rnepemMeHHoro 1oka uc-
MOMb3YIOTCS TPU OCHOBHbIE CTPYKTYPbl CUCTEMbI aBTOMATUYECKO-
ro perynupoBaHus:

1. Peannsaupa 3agaHHOW CTaTMYECKOW 3aBWCMMOCTU Mexady
4aCcTOTOWN M Oe/CTBYIOWMM 3HaveHneM Hanpskenus U, nuraiowe-
ro anekTpodsuraTtesbs (CKansapHoe ynpasneHne aneKTponpuBOaOM).

2. AnropnTM BEKTOPHOrO YrpaBneHus.

3. AnroputMm NpsAMOro ynpasneHUss MOMEHTOM.

[lpu ckansapHoMm ynpasiieHun KOHTYP ynpaBlieHUs pasoMK-
HyT. HacToTa BpalleHua sneKkTpodsuraTens B SToM cny4ae onpe-
[ensieTcs MOMEHTOM Harpy3ku M BbIXOOHOW 4actoTton npeobpa-
soBatens f. BbixogHOe HanpsbkeHue npeobpasoBarens 3aBucuUt
OT 4acToTbl U onpepensieTcs cooTHoweHnem K=U/f. Onsa kaxpo-
r0 KOHKPETHOrO Crny4as 3T1a 3aBUCUMOCTb MOXET UMETb Pasfuy-
Hbln yron HaknoHa U/,

Cuctema aBTOMaTU4ECKO PErynupoBkK OOMKHA U3MEpPSTh
(hasHble TOKU |,, |z 1 BbIUMCNATL aKTUBHOE 3HAYEeHWe Toka, Npo-
nopunoHansHoe mMomMeHTy. Obnactb NpUMeHeHns Takoro npeo6-
pasoBarens C CUCTEMON CKansipHOrO Tuna: HaCcOCbl, BEHTUNATO-
Pbl, LEHTPUGYN, KOHBENEPSI.

Cuctema aBTOMatTU4YECKOro PErynnpoBaHnsi C BEKTOPHbLIM
yrnpaBieHWEM UCMONb3YETCA ONs PerynnpoBaHus 4actoTel BpaLlle-
HUS UM MOMEHTa anekTpogsuratens. TUMUYHOE NPUMEHEHME:
KpaHbl, NOObeMHUKK, nebenkun. Takoe ynpasnexHue Tpebyet nsme-
peHus Toka cratopa lp, Iz n yncna oboporos potopa asurartens.
[onyyeHHble CUrHanbl BBOAATCA B MaTeMaTUYECKY MOfENb acuH-
XPOHHOrO 3nekTpoasuratens. Cuctema aBTOMaTU4ECKOro pery-
NIMPOBaHNUA MPSIMOro ynpaBneHnsi MOMEHTOM OCHOBaHa Ha pea-
nm3aummn BO BpeMeHn paboTel ABYX MOOenen:

1. PerynupoBaHune B CKOMNb3ALLEM pPeXumMe BEeKTopa MOTOKOC-
LenneHma cratopa u momeHta M anektpogBurartens no 3Have-
HUAM, MX 3adaHHbIX U OEUCTBUTENbHLIX BENUYMH. Takoe perynu-
pOBaHWe OCYLLECTBAAETCA MOZYNEM CBEPXBbICTPbLIX MPOLLECCOPOB.

2. Mopenb aCcUMHXPOHHOMO 3NeKTpoaBuUraTens vepes Kaxgbln
MPOMEXYTOK BPEMEHWN OCYWECTBASET BbIMUCNEHNE OENCTBUTENL-
HbIX 3HA4YeHWN NOTOKa cTaTopa W MOMEHTa MO BBOAMMOW B Hee
(Mogenb) UHopmauuu: Tokam has ctatopa, HanpsKeHWIO 3BEHa
MOCTOSAHHOIO TOKA W MOMOXEHWIO KMoYen nHeeptopa. Kpome To-
ro, MPOM3BOAMTCS BbIHUCIEHWE CKOPOCTU aCUHXPOHHOrO fOBurarte-
11 N 4acTOTbl BbIXOQHOrO TOKA MHBEPTOpa. ITOT METOR MPSMOro
ynpasneHnss MOMEHTOM MNpUBMEKaTeNneH TeM, YTO OTCYTCTBYET LiK-
POTHO-MMNYNbCHAA MOBYNAUMSA W HE UCMONb3YETCH OaT4uk Bpa-
LEHNS SneKTpoaBuraTens.

3 ckasaHHOro crnegyet, YTo peanusoBath ABa NOCNegHUX me-
Toga CAP 4acto 3aTpygHUTENbHO.

B 6onbwmnHcTBE npeobpasosatenen 4actoTbl AN opmu-
pPOBaHUA CUMHYCOMOANbHOro TOKa B CTATOPHOW OOMOTKE acuH-
XPOHHOro gsuratensa ucnonsdyerca WM (WMpOTHO-MMMYNbCHasA
Mogynauus). Hapsgy ¢ maccon npeumyLiecTs Takom cnocob no-
Ny4eHNs1 CUHYCOMOANbHOrO ToKa He CBOGOOEH OT CYLECTBEHHbIX
HEedoCTaTKOB, MMaBHbIA U3 KOTOPbIX 3aKMK4aeTcs B TOM, 4TO
Ons NonyyYeHns MarnbiX rapMOHUYECKUX COCTABMSAIOWMX TOKA He-
06X0AUMO 3HAYUTENBHO YBEMMYUUTL YACTOTY MEPEKIYEHUN KO-
Yyeid nuBepTopa (mo 20...25 kl'y). 9T0 BbI3bLIBAET POCT AUHAMU-
4eCKMX NoTepb B KMOYax MHBEPTOpPa, a TakXe YCNOXHEeHWe U
6e3 TOro TSXENbIX SHEPreTu4ecknx yCcrnosun, B KOTOpbIX pabo-
TaT CUNOBbLIE 3MEMEHTbI cxeMbl. Kpome Toro, npuHuun WHM
He MO3BOMISET MOMHOCTbID UCMONb30BATbH HAMPSXEHWE UCTOY-
HMKa NMuUTaHuMsa, OCOBEHHO B Cny4vasx, Korga Heobxooumo pea-
NIN30BaTh MOBLIWEHHbLIA MOMEHT Ha Bany acCUHXPOHHOro faBura-
Tens.
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Ha puc.1 nokasaHa npuHumnunansHas
CXemMa aBTOHOMHOIO MHBEPTOPA Hanpsixe-
HUS QNS NUTaHWs TpexgasHoro acMHXPOH-
HOro ABuratens. 370 YCTPOWCTBO peanu-
3yET PY4YHOE CKaNsipHOe yrnpasfeHne arne-
KTPOQBUraTenem, nockorbky HeET o6paTHON
CBA3N (He KOHTPONMPYeTcs Benu4MHa To-
ka B 06moTKax craropa). Peannsauns 3a-
NAaHHOW CTaTM4YEeCKOW 3aBMCUMOCTU MEX-
oy YactoTon f u OencTByOWMM 3HaYeHU-
eM HanpsbkeHns U, nuTarowero anekTpo-
[IBUraternb, OCYLWECTBNAETCA BPYUHYIO.

3afaroLmin reHepaTop BbINOMHEH Ha OC-
Hoee 3 nHeepTopos DD1.1-DD1.3. Ckeax-
HOCTb ero umnynbcos 6nuska K 50%, u
reHepatop paboTaer Ha YacToTe, onpefe-
nsemon BelpakeHnem F=1/[0,5(R2+R3)C1].
Takon reHepaTop Mano YyBCTBUTENEH K
N3MEHEHNAM BENUYMHBI HAMPSKEHNSA M-
TaHUS.

PerynuposaHune 4acToTbl reHeparopa
(a, cnegoBatenbHO, W BbIXOGHOW 4acTOTbl
npeobpasoBaTens) OCyLWEeCTBSETCA pe3n-
ctopom RS3.

LUMPOTHO-MMNYNBCHBIN MOZYNSATOP MO-
CTpoeH Ha mukpocxeme DD7 u nHBepTo-
pe DD11.2. Mukpocxema DD7 (MMnopTHLINA
aHanor aton Mukpocxembl CD4007) co-
NepXWT OBa WHBEPTOpa W ABa MONEBbLIX
(p-KaHanbHbLIA U N-KaHamnbHLIA) TPAH3UCTO-
pa. ConpoTuBreHne KaHanoB 9TUX TpaH-
3VMCTOPOB MOYTU NUHENHO 3aBUCUT OT BXOO-
HOrO HanpshkeHus. lMonesble TPaH3UCTO-
Pbl BKNOYeHbl Yepes guopgsl VD1 un VD2
napannensHo pesuctopy R9.

[pn BLICOKOM YPOBHE HANPSKEHMS Ha
BbIxofe reHeparopa auon VD2 6yaet npo-
BOOWTb, T.€. BbIXOOHOE COMPOTMBIIEHUE p-
KaHana TtpaHsuctopa DD7.3 6ymet BKnto-
4eHO napannensHo ¢ pesnctopom R9. lMo-
NO6HLIM Xe 06pa3oM BbIXOOHOE COMPOTMB-
EeHNe N-KaHanbHOro TPaH3ncTopa BKIHO-
4aeTcsA napannensHo pesuctopy R9 npu
HU3KOM YPOBHE Ha BbIXOfE reHeparopa.

LUMPOTHO-UMNYNBLCHLI MOQYNATOP pe-
ann3yeTca W3MEHEHWEM CKBaXXKHOCTN UM-
MyNbCOB reHepaTopa B COOTBETCTBUU C
BXOAHbIM HaMpPsXXeHVEM, MOCTYNaloWmumM ¢
[IBYX3BEHHOW WHTErPUPYIOWEN Leno4Kn
R6C4, R7C5. Cam0 n3MeHeHne 4acToThl
KonebaHnun MWUHMManbHO 3aBUCUT OT KX
CKB&XXHOCTM, TaK KaK BbIXOQHOE COMPOTMB-
feHne OQHOro TPaH3nCcTopa BO3PacTaerT, a
PYroro Bcerga ymeHbluaetcs npu noboun
BEMHYUHE YNPABASIOWEro HaNPAXEHUS.
Taknm obpasom, cpegHee 3a nepvof 3Ha-
4yeHne wyHTUpyouwero pesuctop R9 co-
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[image: image3.png]NPOTUBIIEHUS! OCTaETCsA MOCTOAHHLIM. YacTota konebaHun reHe-
patopa cooteetcteyeT 10 klU. YBenuueHue ynpasnsiowero Ha-
NPSXXEHMS, NOCTYNaKLWero Ha MogynaTop, NPMBOOMT K yBenu4e-
HUKO QNUTENBHOCTU BbIXOAHLIX MMMYbCOB. YMEHbLWEHNE yNpaBns-
OLWEro Hanps>KeHusl, COOTBETCTBEHHO, NMPVBOONUT K YMEHbLUEHWNIO
ONIUTENBHOCTU UMMYNBLCOB BLIXOQHOrO CurHana. llpn atom 4acto-
Ta KonebaHuh OCTaeTcss HEM3MEHHOMN.

BbixogHoOW curHan 3apatoulero reHeparopa (DD1.1-DD1.3) no-
naerca Ha Bxof 13 DD5.1 (¢ BbiB. 3 DD1.2), a TakxXe Ha TakTo-
Bbin Bxog 14 DD2 (c BbiB. 11 DD1.1).

C nomoubto D-TpurrepoB Mukpocxemel DD8 nonyyatoT Tpex-
(ha3Hyl0 UMMYNbCHYIO NOCMNenoBaTenbHOCTb, 3afepXaHHy OTHO-
CUTENBHO NCXOZHOM.

N3 nNpsaMbIX ¥ MHBEPCHBIX BLIXOQHbIX CUrHANOB MUKPOCXEM
DD3.1-DD3.3, DD4.1-DD4.3 un Tpurrepos DD8 noruueckve ane-
meHTel DD9.1, DD9.2, DD10.1, DD10.2, DD11.1, DD11.3 dopmm-
PYIOTCA UMMNYNbChl YNPABAEHUS «BEPXHUMU» U «HUKHUMU» CUNO-
BbIMU KIOYaMM.

[peobpasoBatens peanu3oBaH Mo CXemMe MONHOro Tpexgas-
HOM0 MOCTA, BbINOMHEHHOIO Ha Wwectu TpaHanctopax VT1-VT6. Cu-

Puc.2

Ha mukpocxeme DD2 BbINONHEH OECATUYHBIA CHETUUK-OENN-
Tenb 4acToThl € jewwndpatopom. Ecnm Ha Bxoge «paspelieHune»
13 MMC DD2 npucyTCTBYET HU3KUA YPOBEHb, CHETYUK CUUTAET
MMNyNbChI MO MOMIOXUTENBHOMY Mepenagy Ha TakToBom Bxope 14.
Mpun BbICOKOM ypoBHE Ha Bxope 13 UMC DD2 peincteme TakTo-
BOr0 BXoOa 3anpeliaercs, U cYeT OCTaHaBNUBAETCH.

Bbicokun yposeHb Ha Bxopge cbpoca R (Bbie. 15) DD2 cuert-
YMKa YyCTaHaBNWBAET ero B «HyNeBoe» COCTOsiHME. Ha kaxgom
BbIXOOe cyeTymka-gewmngpartopa DD2 BbICOKMA ypoBeHb nocne-
0BaTeNbHO MOSIBNSIETCS TOMbKO Ha ONWTENbHOCTb nepuoga Tak-
TOBOro MMMynbca.

BbIxogHbIE UMNYALCHI C BbIXOAOB MUKpocxembl DD2 dopmu-
PYIOTCA B TPEX(asHylw UMMYNbCHYIO MOCAefoBaTebHOCTL € No-
MoLbio MukpocxeMsl DD3. Mukpocxema DD4 ocyliecTBnser uH-
BEpCUIo TpexjasHoM UMNYNbCHOW MOCNefoBaTeNbHOCTH.

HYCOVZANbHBLIA BbIXOOHON CWUrHan (POPMMPYeTcs METOLOM WMpPOT-
HO-UMNYNBCHOWN MOZYNAUMK. YNpaBnsaeTca MOCT TPemsl BbiCOKo4a-
cToTHbIMK Apavisepamun tina 1R2110 (MMC DA1-DAS), cnocob-
HbIMW MepesapsiXaTb 3aTBOPbI MOMEBbLIX TPAH3WCTOPOB TOKOM [0
2 A. BxogHoe HanpsixeHue ana aTux ApanBepoB OOMKHO HaXOaUTh-
ca B npegenax 10...15 B. MNpu cHmxeHnn HanpsixeHns Huxe 10 B
gpaneep oTkasbiBaeTca paboTtarb, Tak KaK OH MMEET BCTPOEHHYIO
CXEMY KOHTPOMNS MUTAKWEro HanpsbkeHus. MNoBbiweHne Hanpsxe-
HUs Boblwe 15 B npuBoguT K BbIXOOy M3 CTPOSA ApanBepoB unu 3a-
TBOPOB MONEBbIX TPAH3UCTOPOB. MakcumanbHoe HanpshxeHue Mex-
Oy 3atBopom u muctokom VT1-VT6 coctaenser 20 B. [pavsepesl
DA1-DA3 umetot Bxog SD, npv nogaye Ha KOTOpbIA curHana Bbl-
COKOro YPOBHS OHWU 3anuparoTcsd, u npeobpasosatefib He pabora-
€T. ITO MOXHO WCMONbL30BaTh ANS 3aWmThl Npeobpasosarens ot
neperpysku. BbixogHOW curHanm ¢ 3afjatolero reHeparopa nocTy-




[image: image4.png]naet Ha genutenb Yactotel HA 3 (DD5.1, DD6.1, DD6.2), a Takxe
Ha norn4veckuin anemeHT «cknovatowee NN», BbINONHEHHbIN HA
mukpocxeme DD5.3.

Nornyecknin anemeHt DD5.2 B covetaHumn ¢ pesuctopom R4
n KoHgeHcaTopoM C2 co3gaeT nyckoBOW MMMNYNLC, yCTaHaBnnea-
towmnn oba tpurrepa VIMC DD6 B mncxogHoe coctosHue. Boixop-
HOW CUrHan genuTena 4actoTel Ha 3 (caBuHYT Ha 180° OTHOCK-
TeNbHO BXOOHOr0), MPOXoOuT 4Yepes ABe MnocnenoBaTefibHO Co-
eauHeHHble uHTerpupytowme uenovkn R6C4, R7C5 n npepacras-
nset cobon no gopme NpubNN3UTENLHO CUHYCOWOY C MEepPUonoMm
B 10 mMc. BbixogHOW curHan normyeckoro anemeHta DD5.3 —
MPSMOYTOMbHBIM UMNYNBLC WIMTENLHOCTHIO 0,5 MC 1 nepuogomM B
1,7 mc. OnutenbHOCTb MMMYNbCa MOXHO pPerynnpoBaTh, U3MEHSAS
BenuunHy pesuctopa R5. OT gnuTenbHOCTU UMNynbCa 3aBUCUT
BENMYMHA 3a30pa MEXAY BKNIOYEHUEM CUMNOBLIX KNO4e. 370 He-
06x0OMmMO anst Toro, 4YTo6bl CUMOBLIE KMIOYM HE OKas3anucb OQHO-
BPEMEHHO OTKPLITBIMI, YTO OMACHO NPOTEKAHWEM Yepe3 HUX CKBO3-
HbIX TOKOB.

Ouopbl VD7-VD10 ycTtaHaBnmeaoTCa B TOM Criyyae, Korga uc-
MONb3yemMble B MHBEPTOPE CUMOBbIE TPAH3UCTOPbI HE UMEIKOT BHY-
TpeHHero guopa. MowHocTe npeobpasoBartens 3aBUCUT OT TuMa
MPUMEHEHHbIX NOMNEBbIX TPAH3UCTOPOB. [loneBble TPaH3UCTOPLI,
a Takxe TpaHsuctopbl IGBT mMoOXHO ycTaHasnueaTb napannerns-
HO 0N YBENUYEHUA MOLHOCTU NpeobpasoBaTens.

Ha puc.2 nokasaHbl BPEMEHHbIE anarpamMmbl CUrHanoBe B On-
PefeneHHblX ToYKax UHBEPTOPa, & MMEHHO:

1 — TakTOBas YacToTa 3ajaloWero reHepaTopa;

2 — BbIXOOHOW curHan noruyeckoro anemexta DD5.3;

3 — BbiBoA 12 D-tpurrepa DD6.2;

4 — umnynbcHasa nocnepoBaTenbHOCTL Ha BbiBoOe 9 norude-
ckoro anemenTta DD3.1;

6 — umnynbcHaa NocnenoBartensHOCTL Ha BbiBOAE 6 noruye-
ckoro anemeHta DD3.2;

8 — umMnynbcHasa nocrnegoBartensHOCTL Ha BbiBode 10 norunve-
ckoro anemenTta DD3.3. (T.e. obpasyerca npsamas TpexdasHas
MUMMynbCHAaaA NOCNeNOBATENLHOCTL);

5, 7, 9 — vHBepcHaa TpexdasHaa MmMnynbcHas nocnegoea-
TENbHOCTb, Ha BblBOOax norm4veckmx anementos DD4.1-DDA4.3;

10, 12, 14 — 3agepxaHHas (Ha ONUTENbLHOCTbL UMMNymnbCa o-
rmyeckoro anemeHta DD5.3) npsimas TpexdasHas umnynbcHas
NnocnegoBaTtenbHOCTL;

11, 13, 15 — 3apepxaHHas vHBepcHas TpexdasHas UMMynbC-
Has MocnenoBaTenbHOCTb;

16, 18, 20 — BXOOHbIE CMrHanbl BEPXHUX KIOYeh gpanBepoB
DA1-DAS;

17, 19, 21 — BXOOHbIE CUrHAMbl HWXHMX KMOYEN OpanBepoB
DA1-DAS3;

CurHanbl 6-21 nokasaHbl 6€3 BbICOKOHACTOTHOrO 3anONHEHNUS.

Kak npasuno, B npeobpasoBaTtensax 4actoTbl Afs NonyyYeHns
LIMPOTHO-MMMNYMLCHON MOAYNSALMM UCTIONBLIYIOTCA MUKPONPOLIECCO-
pbl. MHe XxoTenocb pewnTb 9Ty 3agady annapatHelM Crnocobom.

CunoBas 4acTb MHBEPTOPA OCOOEHHOCTEN HE UMEET, HO Xe-
naTernsHO UCMONb30BaTh YCTPOUCTBO ONA «MnasHOro» nycka [1].
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