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(57) Pedpepar:

BonbTogogatkoBuin nepeTBoOploBaY ANA akTMBHOI (inbTpauii Ta crabinisaudii BMXigHOI Hanpyru
nepeTBOPOBarbHOrO arperaTty MocTiNHOro CTPyMy NPUEAHAHUIN NOCHIJOBHO A0 OCHOBHOIO Ai0OAHOro
GaraTtonynbCHOro BUMNPAMIIAYA, LLO XMBUTLCA Bif BTOPMHHOI 0OMOTKM TpudasHoro TpaHcdopmaropa,
nepBMHHa OOMOTKa $KOrO MpueEdHAHa OO0 TpudasHoi Mepexi 3MIHHOMO CTpyMy, Mae CUCTEMY
KepyBaHHS, Ha BXig SKOI, SIK curHan 3BOPOTHOro 3B'A3KYy, NOJAETLCSA Hanpyra nepeTBOpPHBanNbHOro
arperaty 3 KOoHOeHcaTopa BWMXiAHOro anepiognyHoro inbTpy, a BUXIiQHI curHanu nogawTbCcs ANnd
KepyBaHHS CUMOBUMMU KNOYaMu NepeTBopioBaya, NPMYOMY L0 CKafjaeTbCs 3 ABOX HEKEPOBAHUX i
[OBOX KepoBaHMX ABOOMNepauiiHuX CUNOBMKX KIoYiB, 3ibpaHnx 3a ogHOM(a3HOK MOCTOBOK CXEMOLD, B
AiaroHanb AKOi YBIMKHEHWI KOHOEHCATOp E€MHICHOrO HakonuvyBaya eHeprii MOCTIMHOIO CTPyMy, SKY
BiH OTpMMYyE Big [OOAaTKOBOro AiOAHOro TpugasHOro MOCTOBOrO BUMPAMIISAYA, LO XMBUTbCH Bif
BTOPWHHOI OBMOTKM TpudasHoro TpaHcopmaTopa, nepBMHHa oBMOTKa SKOro npuegHaHa [o
TpudpasHoi Mepexi 3MiHHOro CTpymy.
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KopucHa Mogenb HanexuTb [0 CUMOBOI EneKkTPoHikm | Moxe 6yTu BuKOpUCTaHa Yy
nepeTBOpIOBarnbHUX arperatax NOCTINHOIO CTPYMY TSAroBMX NiACTAHLIN 3ani3HULb | METPONOMITEHIB Ta
B IHWMX MOTY)XHUX [Kepenax eHeprii MOCTIMHOro CTpyMy, B SKMX MOTPiOHO 3abe3nevyBatu
dinbTpauito Ta cTabinisauio BUNPsIMNEHOT Hanpyru.

Binoma cxema nepeTBOpOBanNbHOro arperarty nocTiiHOro CTPyMy, B SiKii Ans ctabinisauii BuxigHoi
Hanpyrn 3acTOCOBYETLCA MOCMIJOBHO YBIMKHEHWA 3 OCHOBHUM ABaHaAgUATUMNYNbCHUM AI0OHUM
BUMPSAMISIMEM TUPUCTOPHUI BONbTOAOAATKOBUIA MepeTBoptoBad [XBopocT M.B. Bas3oBi nonoxeHHs
Teopii BUNpsMNAYiB-cTabinizatopiB Hanpyru Ons NepeTBOpPlOBaNbHUX arperaTtiB rofloBHUX TAOBUX
nigCcTaHLUin MeTpononiTeHiB 3 MOB3J0BXHLOK IiHiE nocTiHoro ctpymy / M.B. XBopoct. - Kuis:
HayuH.-TexH. cbopHuk "KommyHansHoe xo3ancteo ropoaos". TexHika, 2004. - Ne 60. - C. 236-247]. Ak
BONbTOAOAATKOBUI MNepeTBOpOBadY aBTOPOM 3arnpornoHOBaHO BUMKOPUCTOBYBATUM (pa3oKepoBaHUM
TpudasHUii  MOCTOBMM BUMNPAMISY Hanpyru Ha ogHoonepauiiHux Tupuctopax. Ha Buxopgi
nepeTBOPIOBanbHOIO arperaty 3acTocoBaHMW MacuMBHUMK  QINbTP ANS  MNPUAYLWIEHHA TFapMOHIK
BUMNPSMMAEHOI HanNpyru, kMM cknagaeTbes i3 anepiognyHoro M-noaibHoro Ta Aekinbkox pe3oHaHCHUX
(pexekTopHMX) LC-dinbTpiB, HanawToOBaHNX Ha YaCcTOTM FAPMOHIK BUMPSIMIAEHOI Hanpyri. PeakTuBHa
NOTYXHICTb NEepeTBOPIOBANbHOrO arperaty 3 TakMM BOMbTOO4OOATKOBUM MepeTBOpioBavYeM 3HA4YHO
MeHLLa, HX y NnepeTBOPIOBANbHOrO arperaty 3 KepoBaHMMWU OBaHaAUATUNYNbCHUMU BUNPAMIISHaMu
0e3 BonbTOgOOATKA.

Heponikamu aHanora €: KoediuieHT NOTY)KHOCTI NepeTBOPIOBaNbHOroO arperaTty 3 a3okepoBaHuMm
BONMbTOAOLAATKOM HWXKYe 3HAYEHHs, ske HeobxigHO 3abe3neyyBaTu 3rigHO Cy4YacHWX BUMOT
MiXXHapOAHWX CTaHAapTiB 3 AKOCTi eHepril; cknagHicTb 6ygoBM Ta 3HayHa yCTaAHOBMNEHa MOTYXHICTb
CUMOBMX MacMBHUX (INbTPIB MEPETBOPIOBANbLHOIO arperaty; B YMOBaX BENIMKUX HaBaHTaXeHb Ta
HecumeTpii  TpudasHOi HanpyrM >XUBMEHHS MepeTBoptoBanbHUI arperat 3 (asoKkepoBaHUM
BONMbTOAOAATKOM HEe rapaHTye HeobxigHy 3a CyyYacHMMWM BUMOramu CTyniHb  binbTpauii
HN3bKOYaCTOTHMX FaPMOHIK BUMPAMIEHOI BUXiOHOT Hanpyru.

Hanbnwkymm aHanorom nepeTeopioBaya, Lo 3asiBNAETLCS, € BObTO404ATKOBMI NepeTBOpoBay
Ha [JBoonepauilHuX npunagax ans akTMBHOI inbTpauii Ta cTabinisauii BMXigHOI Hanpyrm
nepeTBOPIOBarnbHOrO arperaty nocTiiHOro CTpymMy NpUELHaAHUA NOCAIJOBHO OO OCHOBHOMO Ai0AHOMO
DOaraTtonynbCHOro BUNPSAMIAYA, WO XUBUTBLCS Bif BTOPMHHOI 0OMOTKM TpmudasHoro TpaHcdopmaTopa,
nepBMHHa OOMOTKa $KOro npuegHaHa [0 TpudasHoi Mepexi 3MIHHOrO CTpyMy, Mae CUCTEMY
KepyBaHHSl, Ha BXig SIKOI, AK cCUrHan 3BOPOTHOro 3B'A3KYy, MOAAETbCA Hanpyra nepeTBOpHBanbHOMo
arperaty 3 KOHAeHcatopa BMXIQHOrO anepioguMyHoro inbTpy, a BUXigHI CUrHanM nogatTbCs Ans
KepyBaHHS CUIOBMMMK Knovamu nepetsoptoBada [[oHuyapos, tO.[1. MuHuMmnsauus ¢unbTpoBOro
0o6opyAoBaHNs TArOBbIX MOACTaHUMMA C MOMOLLBIO BofbTogobaBoyHOro npeobpasosatens / HO.IM.
loHyapos, B.B. 3amapyes, B.B. ViBaxHo, P.U. Jiobuu, H.B. MaHaceHko - [HinponeTpoBchbk: BicHUk
OHY3T im. B. Jlazapsana, 2009. - Bun. 27. - C. 56-60]. BonbTrogogoaTtkoBuin nepeTBoptoBaY
npu3HayeHun ansg poboTu y cknagi NnepeTBOpOBanbHUX arperaTtiB TAroBMx MigcTaHUii MOCTIMHOMO
CTpyMYy i € TpudasHMM MOCTOBUM BUMPSMASYEM Hanpyru Ha ABoonepauiiHUX CUIOBUX KNko4vax i3
3HAKO3MIHHOK HaMpyrow, Lo MNpaule B PEXUMI LUMPOTHO-IMNYNbCHOI Moaynsauii Ta 3abeanedyye
aKkTMBHY pinbTpauito Ta cTabinizauilo Hanpyru nepeTBoptoBanbHOro arperaty. Npu UbOMYy CYTTEBO
3HWXKYETBCA peakTUBHA NOTYXHICTb cMcTeMU i 3abe3nevyeTbCs NiABULLIEHHST KoedillieHTa NOTYXXHOCTI.

Y BONbTO40O4ATKOBOMY BUMPSMAMAYI HAnpyrun 3anponoHOBAHO 3aCTOCYBaTU LUICTb CUITOBUX KIOYIB
Ha IGBT, wo pospaxoBaHi Ha MakCcMmanbHUM CTPYM MEepeTBOPHBarfibHOrO arperaty Ta amnnitygy
3MiHHOT Hanpyru XMBMNEeHHS, ska OOPIBHIOE MOMOBMHI pOBOYO0T HANPyrM OCHOBHOIO BUNpAMsaYa. Takun
BapiaHT peanisauii BONbTOAOOATKOBOrO MEpeTBOplOBaya Mae CKragHy KOHCTPYKLil0 Ta BUCOKY
BapTicTb. [lo cknagy KOXHOro cunoBoro kntoya Kpim IGBT BxoaaTe NOCAiAOBHO 3'€QHaHMI 3 HUM Aiog
Ta 3ycTpiYHO MapanenbHU Aiod, SKi 3axualTb TPaH3UCTOP Bi4 3BOPOTHOI Hanpyrn. HasBHICTb
nocrigoBHOroO Aioga nNpu3BoAWTb A0 30iNbLUEHHSA BTPAT €HEeprii B CUITOBUX KITHOYaX, O 3HUXKYE
e(eKTMBHICTb 3aCTOCYBaHHS BONbTOA04ATKOBOro nepeTsoptoBaYa.

Heponikammn Hanbnwk4yoro aHanory e: 30inblueHi BTpaTW €eHeprii B KM4Yax Ta 3HWXKEHHS
HafiMHOCTI yepe3 CKNagHICTb KOHCTPYKUIT BOMbTOOOL4ATKOBOrO MepeTBOptoBaya; 3aCTOCYBaHHS Yy
BONbTOAOAATKOBOMY BUNPSAMIIAYi Hanpyru LWeCTU BUCOKOBOSbTHUX CUMNOBMX krtodiB Ha IGBT
NPU3BOAMTbL A0 BUCOKOI BApTOCTI MPUCTPOLO B LifIOMY.

3apavelo KOpUCHOT Mofeni, WO 3asiBNSETLCH, € CMPOLLEHHS KOHCTPYKUil BOMbTO40OATKOBOMO
nepeTBoptoBaYva Ta 3HWKEHHSA NOro BapToOCTi.

lMocTaBneHa 3agada BUPIWLYETLCA HACTYNHUM YMHOM. [1pONOHYETLCA 3acTocyBaTM B cKnagi
nepeTBOPIOBaribHUX arperariB OinbLL NPOCTUA 3a OyJ0BOK BONbLTOA04ATKOBUIM NepeTBoptoBady Ha 6asi
€MHICHOro HakonuyyBaya eHeprii MOCTIMHOro cTpymy. BonbTogoogaTKOBMI MepeTBOpOBaY, LU0
BXOAUTb [0 MepeTBOpPBarnbHOrO arperaty MOCTIMHOIO CTPyMYy, CXema SKoro HasegeHa Ha cir. 1,
CKNagaeTbCsl 3 [OBOX HEKepoBaHUX (OioAHMX) CcuroBMX KmtodiB 6 i 9 Ta [OBOX KepoBaHMX



10

15

20

25

30

35

40

45

50

55

60

UA 149487 U

ABOOMNepauiiHMX ogHOKBaApaHTHUX cunoBux kntodie 7 i 10, 3ibpaHnx 3a ogHOdA3HOK MOCTOBOO
cxemoto. KepoBaHi aBoonepauiviHi ogHokBaapaHTHI cunosi kntodi 7 i 10 moxyTb Byt peanisoBaHi Ha
aBoonepauinHnx Tupuctopax (IGCT) abo TpaHauctopax (IGBT). B giaroHanb MOCTYy YyBiMKHEHUI
EMHICHMI HakonuyyBad 8, SKMA OTPUMYE €EHeprilo 3apsgy 3 YKasaHOK Ha CXeMi MONAPHICTIO Bif
AioAHoro TpmMcasHoro MOCTOBOrO BMNpsAMAAYa 5, WO XMBUTbCS Big TpudasHoro TpaHcdopmaTtopa 3,
npuegHaHoro Ao TpudasHoi Mepexi 3MmiHHOro ctpymy 1. TakMm 4YMHOM, KiNbKICTb 3aCTOCOBaHWUX
CUMNOBMX KNtoYiB, BTpaTU €Heprii B HMX i BapTiCTb BONIbTOAOAATKOBOrO NepeTBOptoBava Ha basi
EMHICHOIro HakonuyyBada eHeprii HuXK4e, HiK y BOMbTOA4O0AATKOBOro TpuMdasHOro BUMpsMISYa Ha
ABoonepadinHux npunagax. BonbTogogaTkoBUIM nepeTBOpOBaY, peani3oBaHWA Ha CUMOBUX Kroyax
6, 712 9, 10 (pir. 1), npueagHaHMn NOCNiQOBHO A0 OCHOBHOrO AiogHoro 6aratonynbcHOro (Lwectu- abo
ABaHaALUATUMNYNbCHOMO) BUMNpsiMnaya 4, Wo OoTpMMYye Hanpyry XWBMEHHS Bif, OCHOBHOrO TpudasHoro
TpaHcdopmaTopa 2, npuegHaHoro [0 TpudasHoi Mepexi 3miHHoro cTpymy 1. Hanpyra
nepeTBOPIOBanbHOrO arperaTty, WO € CyMOK Hanpyr Bunpamnsda 4 i BOMbTO40OATKOBOMO
nepetsoptoBaya 6, 7 Ta 9, 10, yepes BMXigHUN anepiognyHUA PINbTP, AKMIA CKNagaeTbCs i3 peakTopa
11 i 6aTapei koHgeHcaTopiB 12, NnogaeTbCca 40 HaBaHTaXeHHs1 14 Ta cucteMu kepyBaHHs 13.

MpucTpin npautoe HacTynHUM YMHoM. BonbTtogogaTtkosui nepetsoptoBay 6, 7 Ta 9, 10 3 Hanpyru
Uc EMHICHOro HakonuyyBaya 8 (cpir. 1) dopmye iMNyNbCHY Hampyry Ua 3 4acTOTOK LUMPOTHO-
iMNynbCHOT Moaynsauii, dopMy $KOI MoOKasaHO Ha pgiarpami Hanpyr dir. 2. [Onsa dopMyBaHHSA
NPSAMOKYTHUX iMNYMbCIB HAMNPYru Ua NO3UTUBHOI NONAPHOCTI BMUKAKOTLCS KepoBaHi cnnosi krtovi 7 i 10
BOnbTOAO4ATKOBOro nepetBoptoBaya (cpir. 1). Mpu cdopmyBaHHI HyNbOBOI May3n HaMpyru Ua
KepoBaHun cunosun kv 10 BUMWMKAETBCSH, AIOOHWMA CUMOBWUWA KoM 9 MPMPOAHO BMMKAETbCS i
NpoBOANTL CTPYM PasoM 3 CUMOBMM Krodem 7. [ns 3MiHWM 3HaAKy iMNynbCiB HampyrM Ua KepoOBaHi
cunosi kmtodi 7 i 10 BMMMKaKOTLCH, @ MPUPOAHO BBIMKHEHi AiogHi cunosi kntodi 6 Ta 9 (dir. 1)
HOpPMYIOTb MPAMOKYTHI iMAYNbCXM HeraTMBHOI MONAPHOCTI. B iHTepBani HynbOBOI Nay3n Hampyru Ua
KepoBaHun cunosun knod 10 BMUKAETBCS, 3aKpMBAETLCA MPU LbOMY AIOAHWMIA CUIOBMIA KNtod 9, i
NPOBOAUTL CTPYM pa3oM 3 AiOAHUM CUITOBUM KNtodeMm 6.

3 iMMNynbCHOI HaNpyru Ua BUXigHMM ¢inbTpoM 11, 12 BUAINAETLCS CYKYMHICTb yCcepeaHeHUx Ha
nepiogi LWMPOTHO-IMNYNbCHOI MOAYNAUIT 3HA4YeHb - rfagka CKNnagoBa, Aka MnokasaHa LUTPUXOBOKD
niHielo | no3HavaeTbCA Uar Ha Adiarpami Hanpyr dir. 2. 3miHHa cknagoBa Uar AN 3abe3nedeHHs
KoMneHcallii 3MiHHOI cknagoBoi Hanpyru Ud (dir. 3) ocHoBHOro Bunpsamnayda 4 (dgir. 1) nosToptoe Ti
dopmy i € npoTudasHo. Hanpyra uar Mae Takox nocTinHy cknagoBy Uao (doir. 2), ska dopmyeTbes
ONA KOMMeHcadii BigxvneHb MNOCTIMHOI cKnagoBoi BunpAmMneHoi Hanpyrm Udo (dir. 3) BigHOCHO
3a0aHOro 3HayeHHs, 4MM 3abesnedyeTbcs cTabinisauis BuXigHOT Hanmpyrn. Takum 4YMHOM, Ha
KoHAeHcaTopi anepiognyHoro dinbTpa 12 (dir. 1) 3 Hanpyrn OCHOBHOro BunpAMnAYa Ud (dir. 3) Ta
Hanpyrn Uar (Qpir. 2), AKy cnig HassBaTyM Hanpyrow KomneHcadii, hopMyeTbCs BigdinbTpoBaHa Ta
ctabinisoBaHa Hanpyra Ha BMXOZi NepeTBOPIOBanbHOro arperaTty Us.

BonbTogoaaTkoBuii NepeTBOPIOBAY 3HKYE PEaKTUBHY MOTYXKHICTb MEPETBOPIOBANbLHONO arperarty
i 3abe3neyvye KoedilieHT NOTYXHOCTi He Hwk4e 0,98 npu 3acTocyBaHHI ABaHAAUSATUNYIBCHOT CXEMM
OCHOBHOrO BUMNpSAMINAYa, WO BignNoBigae cy4yacHMM BMMOraMm MiKHapoOHUX CTaHAapTiB 3 SKOCTI
eHeprii. OCKinbK/M NPUAYLLEHHS HU3bKOYACTOTHMX rAapMOHIK BUNPSIMIIEHOT Hanpyrn ud BigbyBaeTbCcsa B
OCHOBHOMY 3a paxyHOK aKkTUBHOI inbTpauil LwWnNaxoM KOMMeHcauil 3MiHHOT CKnadoBOi  Ud
BONbTOAOLAATKOBMM MeEpPETBOPIOBAYEM, BUXIOHUIA hinbTp NOTPiOEH nuwe ans NpyuayLeHHS rapMOHIK
Hanpyrm n CTpymy 3 4acTOTOK LUMPOTHO-IMMAYMNbCHOT MOZYnAUil Ta BULWKMX rapMoHik. Lle 3HauHO
3MeHWwye wmacy Ta rabapuTHi po3mipy BUXiOHOMO pinbTpa Yy MOPIBHAHHI  3i  3BMYAWHUM
nepeTBOpIOBaNbHMM arperatom, ge notpibHo BiadiNbLTPOBYBATU HU3LKOYACTOTHI FAPMOHIKM Hanpyru
Ta cTpymy. Y BOMbTO4OAATKOBOrO TpuasHOro BunpsMigYa Ha [BoonepauinHux npunagax,
BUOpaHoro sk Hambnvxyni aHanor, nofibHi nepeBarn 3HWXKYIOTb HAsBHICTb HU3bKOYACTOTHUX
rapMoHiK y CKnagi BUXigHOT Hanpyru, 3yMOBIEHUX >XMBIIEHHSIM BONbTOLOAATKOBOIO BUMPSAMIISYA Big
TpudasHoi 3MiHHOT Hanpyru Mepexi.

®OPMYJA KOPUCHOI MOZESI

BonbTogogaTkoBuii nepeTBOploBaY AN akTMBHOI binbTpauii Ta crtabinisauii BuxigHOT Hanpyru
nepeTBOpIOBanbHOrO arperaty MOCTIMHOrO CTPyMY, SKUW MpPUEAHAHUKA MOCMIAOBHO [0 OCHOBHOIO
giogHoro ©GaraTonynbCHOro BUMNPAMIAYa, WO XMBUTBCA BiA4 BTOPUHHOI OBMOTKM TpudasHoro
TpaHcdopmaTopa, nepBnHHa 0bMOTKa AKOro NpuegHaHa Ao TpudasHoi Mepexi 3MiHHOTo CTpymy, Mae
CUCTEMY KepyBaHHS, Ha BXif $KOi, $K CurHanm 3BOPOTHOrO 3B'A3Ky, MOAAETbCS Hanpyra
nepeTBOPIOBANIbHOMO arperaTy 3 KOHAeHcaTopa BMXIAHOro anepiognyHoro dinbTpa, a BuXigHi curHanm
noJatTbCs AN KepyBaHHA CUIMOBUMM KNOYaMW MNepeTBOpioBadva, SKUN BiAPI3HAETbLCA TUM, LLO
CKNagaeTbCsl 3 ABOX HEKEPOBAHMX i ABOX KEPOBAHUX ABOOMNEPALNHNX CUMOBUX KITHOYIiB, 3i0paHux 3a
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0fHOMa3HO MOCTOBOK CXEMOIo, B JiaroHanb $KOI YBIMKHEHWW KOHOEHCATop €MHICHOro
HakonuyyBaya eHeprii NOCTINHOro CTPyMY, SIKy BiH OTPUMYE Big A40AATKOBOro AioAHOro TpudasHoro

MOCTOBOIO BWMPSIMIISYA, WO XMBUTbCA Big BTOPWHHOT OOMOTKM TpudpasHoro TpaHcdopmartopa,

nepBMHHa 0oOMOTKa  §IKOro  npuegHaHa A0  TpudasHoi  Mepexi  3MIHHOrO  CTpyMmy.
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