202292616 Al

(19) EBpa3unckoe
naTeHTHOEe
Be4OMCTBO
(12)
(43) Aara ny6nukamm 3asBKu
2023.04.26
(22) Dara nogaum sasekn

2022.10.13

1 202292616

(51) Int. Cl.

1) Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

H02J 3/26 (2006.01)

(54) CHOCOBb YITPABJIEHUSA TPEX®AZHBIM UHBEPTOPOM HAIIPSIZKEHUSA

(96) 2022000094 (RU) 2022.10.13 (72) Waobperatens:

(71) 3assurens: JapbenkoB Anapeii Bopucosuy,
OEJNEPAJIBHOE Cay3oB AnrtoH I1aBioBuy, Bepauukon
TOCYIAPCTBEHHOE HNBan EBrenbeBuy, CoxosoB Bukrop
BIOI’KETHOE OBPA30OBATEJIbHOE BacunveBsny, Kypkun Anapeit
YYPEXKJIEHUE BBICHIET'O Auiekcanaposny (RU)
OBPA3OBAHMSI - (74) nNpeacrasutens:
"HI/DKEFOPOI[CKI/II/IM Kvokun AA ' (RU)
TrOCYIAPCTBEHHBII yp A
TEXHAYECKWI YHUBEPCUTET
WM. P.E. AJIEKCEEBA" (HI'TY) (RU)

(57) M3obpererne 0oTHOCUTCS K 00IaCTH SIIEKTPOIHEPTETUKU U MOJKET OBITh HCIIONIB30BAHO [T YIIPABICHUS HHBEPTOPAMHU

HaNpsDKEHUsI, paboTalomMMU Ha oxHO(Aa3HbIE HArpy3KH. TeXHHYECKUM pPe3ynbTaToM MpearaeéMoro crocooa
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MIIK H02J 3/26
Cnoco0 ynpasJieHusi Tpex¢a3HbIM HHBEPTOPOM Hanpsi’KeHUs1

N3o0pereHne OTHOCUTCS K 00J1aCTU SJIEKTPOIHEPTETHKH U MOXKET OBbITh HCIIOJIb30BAHO JJISI
yNPaBJICHUS] HHBEPTOPAMH HAMPSDKEHUs], padOTAIOLIMMHU HAa OAHO(A3HbIE HATPY3KH.

H3BecteH croco0 ympaBneHHss Tpex(pa3HbIM HMHBEPTOPOM HANPSDKEHHS C LIMPOTHO-
umnyabcHoN Moayssiuuei [[Tatent US3775663A, CILIA. MHBepTOp C HEUTPAIbHBIM BBIBOJIOM C
3JIeKTpOHHBbIM yripaBienreMm / @. TepuOysmr, omyOn. 27.11.1990], kOTOpBIN COOEPKUT LEMb
HEUTPaIbHON KJIEMMBI, MPEICTABIISIOLIYIO COOON TOMOIHUTENbHBIA OMHO(MA3HBIN TOJTyMOCTOBOM
ursepTop. [Ipu paboTe nHBEPTOpPA LIENTH HEUTPATBHOH KJIEMMBbI HAIPsKEHNE (POPMUPYETCS TAKUM
o0pa3zom, YTO MOTEHLMA]T HEWTPaJbHOH KJIEMMbI PaBEH MOJOBHHE HANMPSUKEHHS Ha BXOIHBIX
KJIEMMaX 3BE€HA MMOCTOSIHHOTO TOKa Tpex(a3HOro MHBEPTOpa HampspkeHus. Takum oOpasom, mpu
NOAKJIIOUEHNH OAHO(MA3HOW HArpy3KH MeXAy HEHTpanbHOW  KieMMOH u omHoi u3 (a3
Tpex(a3HOro WHBEPTOpA HAMPSDKEHHUs OOecreunBaeTcsi ee muTaHue (ha3HbIM HaIMpsHKEHHEM
Tpex¢azHOro HHBEpTOpa HanpsokeHus. HemoctaTkoM naHHOTO criocoda yrpaBieHHs sIBJISIETCS TO,
YTO OH He 00ecmeunBaeT CHHYCOMAANbHYIO (OpMy BBIXOZHOTO HAMpsDKEHHs TpexdasHoro
MHBEPTOPA MPU MUTAHUU ONHO(DA3HON HArpy3KHU.

Taxxke m3BeCTeH crmocoO ympasieHHs Tpex(aszHbIM NpeoOpa3oBaTeNeM HaNPKEHHS
[[Tarenr CN102570889A, Kwurail. Tpexdas3Hblii 4YETHIPEXIOMIOCHON HWHBEPTOP M METOX
ynpasnenusi / Ban L3tonb, Wkan Csoron, [Isn XyH, ony6s.11.07.2012], koTOpBIii COCTOUT U3
CXEeMBbI BBIIPSMIICHUS], CXeMbI (PHUIIbTPALIMU ITOCTOSTHHOTO TOKA, TpeX(asHOH YeThIPeXIOII0CHO
CXEeMbI HHBEPTOPA, CXeMBbI (PHIIbTPALIUY [IEPEMEHHOTIO TOKa, CXeMbl BBIOOPKH, KOHTposutepa DSP,
CXEMBbI TaJIbBAHUYECKOHN Pa3BA3KM M CXE€Mbl MCTOYHHKA MUTAHUS, BXONHAs KJIeMMa COeIUHEHa
napajulesIbHO C ABYMS MTOCJIEA0BATEIbHO BKJIFOUEHHBIMHU KOHEHCATOPAMU HAKOIUICHUSI SHEPT U,
Kbl KOHAEHCATOP HAKOIUIEHHMsI SHEPTUU MapajljIeNIbHO TMOAKIIYEH K 3KBUBAJIECHTHOMY
pe3ucTopy pasneneHus HampspkeHus. JlaHHbIA cnocoO yrpasieHust Tpex(asHbIM HHBEPTOPOM
HANpsDKEHUS] OCHOBAH Ha MPHHLUIE MpeoOpa3oBaHusl Tpex(a3zHOW CUCTEMbl KOOPAHMHAT abc B
nByx(pasHyro cucremy koopauHart dq ¥ (QOPMHPOBAHMHM 3TAJOHHBIX CUTHAJIOB, CHUTHAJIOB
CpPaBHEHHMs B 3TOH CHCTEME KOOPIMHAT, a TakkKe IPOMOPLUHUOHAIBHOTO (HOPMUPOBAHUS
PEryJIMPYIOLINX CHTHAJIOB, OOpaTHO mpeodpasyeMbix B Tpex(asHyr CHUCTeMy KoopauHat abc,
(bopMHUpPOBaHNN MOAYJIHMPYIOLIET0 CUrHaja mpeodpaszoBarensi. OTIMYUTENbHOW OCOOEHHOCTHIO
TaHHOTO crocoba ympaBJeHus sBJsieTcss (OPMUPOBAHHME IO BBIAECICHHOMY CHUTHAJY HYJIEBOH
MOCJIEIOBATENBHOCTH OPTOrOHAJIBHOTO CUTHaNa, KOTOpBIM NPUHUMAETCs B KauyecTBE BTOPOM
COCTaBJISIFOLIEeH ABYX(a3sHOW CHCTEMbl KOOPAMHAT HYJIEBOW MOCenoBaTeIbHOCTH. HemocTaTok

JaHHOIo crmocoba 3aKIHYaeTcs B HeO6XOI[I/IMOCTI/I NMOCTOAHHOTO H3MEPCHUA MIHOBCHHBIX



3HAYEHWH HANpsDKEHUH W TOKOB HA BBIXOAE TpPex(a3HOro HHBEPTOpA HANPSDKEHUS, YTO
YCIIOXKHSIET CTPYKTYPY YCTPOMCTBA M alITOPUTM €ro (PyHKLIMOHUPOBAHUS.

HaubGonee Onu3kuM 1O TEXHUYECKOMY PEIICHUIO SBISIETCS CHOCOO yIpaBIEHUS
TpexdazHeIM HHBEepTOpOM HanpsikeHus [[latent 2771777, Poccuiickas @enepauus, MITIK H 02 J
3/26. YCTpOWCTBO CUMMETPUPOBAaHUS TPex(a3HOro HANPSDKEHUS Ha BBIXOZAE JJIEKTPOHHOTO
HOJTYTIPOBOAHUKOBOTO Ipeodpazosarens nmpu HecuMMerpuyuHoil Harpyske / C.I'. Boponus, O.0.
Cynronos, I1.0. IlTadypos, H.B. Knunvaes, /1.A. Kypuocos, C.III. TaBapos, A.M. JlaBiaros -
Ne 2021133548; 3assn. 18.11.2021; ony6n. 12.05.2012, bron. Ne 14], cocrosimero u3 Tpex
BEPXHUX U TPeX HUKHHUX TPAaH3UCTOPOB, MAOIMOJHUTENBHOIO TPAaH3UCTOPHOTO MOJYMOCTA,
KOTOPBIN COCTOUT U3 ABYX TPAH3UCTOPOB, UCTOYHHUKA BJIEKTPOIHEPTUH U YCTPOICTBA yIIPaBICHUS
KOMMYyTalLleli Ha OCHOBE MHUKPOKOHTpOJUIEpa, NMPUYEeM TPHU BBIXOJA HWHBEPTOpPa COEIMHEHBI C
Tpex(a3zHON Harpy3KOH, JOMOJHUTEIBHBIN TPAH3UCTOPHBIN MOJYMOCT COSTMHEH Yepe3 IPOCCelb
¢ o0meli Toukoii TpexdasHol Harpy3Ku. B ycTpolicTBO ynpaBieHnss KOMMYTalUel HHTErpUPOBaH
peneiHblii perynaTop U (GOpMHUpPOBATENbh 33JAHHOTO 3HAYEHUS HANPSDKEHUs, KOTOPBIH Tpems
BXOZaMH COEMHEH C YCTPONCTBOM YIHpaBJIEHUs KOMMYyTaluell BEpXHUMH TPaH3UCTOpaMH,
4eTBEPTHIN BXOA (HOPMHUPOBATENST HANIPSDKEHHSI COSAMHEH Yepe3 MepBbIil JaTYNK HAMPSDKEHHS C
HCTOYHHUKOM 3JIEKTPO3HEPTUH, OIUH BBIXOX (POPMHUPOBATENS HATIPSKEHUS COEIUHEH C peNeHHBIM
PETyJSITOPOM HANpPsDKEHUS, IEPBbIH BXOJ PEIEHHOro peryysTopa COeANHEH ¢ GopMupoBaTenemM
HANpsDKEHUs, BTOPOI BXOJ| COEAMHEH uepe3 BTOPOH AAaTYMK HANpPsKEHMsI C HYJIEBbIM NPOBOJOM
OTHOCHUTEJIbHO LIMHBI «MUHYC» MHBEPTOPA, a ABA BBIXOMA PEJIEHHOrO PEryJsiTopa COCOUHEHBI C
JOTOJIHUTENNBbHBIM TPAH3UCTOPHBIM MOJYMOCTOM. Y CTPOWCTBO YIpPaBICHHs] KOMMYyTalLUen
OCYIIECTBJISIET CHMMETPUPOBAHNE BBIXOAHOTO HANPsDKEHHs TPEX(HAa3HOro MOCTOBOTO MHBEPTOpPA
npu u3MeHeHMH (a3HbIX HArpy30K B LIMPOKOM pauamazoHe. CHMMETpPHpPOBaHHE BBIXOZHOTO
HAaNPSDKEHUS] OCYLIECTBJSIETCS 3a CYeT YNpaBlIeHHs TPaH3UCTOPaMH JOMOJHHUTEIBHOTO
TPAH3UCTOPHOIO TMOJYMOCTA, COENMHEHHOTO 4Yepe3 Apocceib ¢ olmel Todkou TpexdasHou
Harpy3ku. Hegoctatkamu JaHHOTO crioco0a yrIpaBiIeHus SIBJISIETCSI HEOOXOAUMOCTD IIOCTOSTHHOTO
U3MEPEHHUs] MTHOBEHHBIX 3HAUEHUH HANPSDKEHUH WHBEPTOPA, & TAKXKE TO, YTO B IAHHOM Criocode
HE MPUMEHSIOTCS aJrOpUTMbl BEKTOPHOTO YIIPaBJEHMs HHBEPTOPOM, 4YTO HE IO3BOJSET
o0ecreYnTh CHHYCOUAATBHOCTD BBIXOTHOTO HANPSKEHUSI HHBEPTOPA.

B osToli cBA3m wmenbio u300peTeHuss sBIsieTcs pa3paboTka crmocoba  yhpaBieHHs
MHBEPTOPOM HAIPSDKEHUs], KOTOPBIA 00eCrieuynBaeT yJIy4lIeHHe KaueCTBa 3JIEKTPOIHEPTUHU TPHU
NUTAHUU OOHO(A3HOW HArpy3KH OT aBTOHOMHOTI'O MHBEPTOpA HAINPSDKEHUS C JOTIOIHUTEIbHBIM
TPAH3UCTOPHBIM TOJYMOCTOM, YIPAaBIsE€MBbIM B COOTBETCTBUM C aJrOPUTMaMH BEKTOPHOM

IUPOTHO-UMITYJIbCHOM MonyJisinuu (IIIHM).



TexHIUUECKHUM pe3yJIbTaTOM IpeJIaraeMoro crnocoda yrnpasieHus sBIseTCst obecreueHne
CHHYCOU/IAIbHOCTH BBIXOAHOTO (ha3HOTO HANpPSsDKEHUS WHBEPTOpa NMPU MUTAHUU OnHO(a3HOMH
Harpy3KkH, a TaKXke OTCYTCTBHE HEOOXOAMMOCTH MOCTOSIHHOTO U3MEPEHHsI MTHOBEHHBIX 3HAYEHUH
HaIpsDKEHUN UHBEPTOPA, YTO HE TPeOYyeT YCTAHOBKH JIOMOJIHUTENBHBIX TATUUKOB HAIPSKEHHSL.

DTOT TEXHUYECKUH Pe3yJIbTaT JAOCTUTAETCs 3a CYET TOrO, YTO B CHOCOOE yIpaBiIeHUs
Tpex(asHbIM HHBEPTOPOM HANpPSDKEHMs, CHCTEMa YIIPABIEHUS KOTOPBIM COAEPIKUT OJIOK
dbopMUpOBaHUS MOAYJNUPYIOIIMX KPUBBIX BBIXOJHOIO HAIPSOKEHHUS B COOTBETCTBHH C
AJITOPUTMOM BEKTOPHOW IIHUPOTHO-UMITYJBCHOH MOAYJSIIMU U OJIOK TeHepaTopa OMOPHOro
HANpPsDKEHUS] TPEYroJibHOW (OpPMBI, COCOMHEHHbIE C Oyiokamu (POPMHUPOBAHUS HMITYJIBCOB
ynpasieHus: Tpansucropamu pa3z A, B u C TpexdaszHoro mHBepTOpa HAMPSDKEHHUST U OJIOKOM
BBIYHCIICHUSI HAINPSDKEHHsI HYJIEBOM IOCJIENOBATENIbHOCTH, KOTOPBIH COEOUHEH ¢ OJOKOM
(OpMHUpPOBAaHUS HWMIYJIBCOB YIPABJIEHUS] TPAH3UCTOPAMU IOIOJHUTEIBHOIO TPAH3UCTOPHOIO
NOJyMOCTa TPex(pa3HOTO HWHBEPTOpPA HANPSDKEHHs, HANpsDKEHHE Ha BbIXOAE TpexdasHoro
UHBEPTOpPA HANPsDKEHUsT (POPMHUPYETCSI B COOTBETCTBUH € AITOPUTMOM KIIACCHYECKON BEKTOPHOH
LIUPOTHO-UMITYJIbCHON MOAYJISIIUY, M OTJIUYAIOIIUNCA T€M, YTO NEPEKJIIOUeHUs] TPaH3UCTOPOB
JOTMOJHUTENBHOTO  TPAH3UCTOPHOTO TOJYMOCTa Tpex(asHOro WHBEPTOpPAa HANPSDKEHUS
OCYILECTBIISIIOTCS. B MOMEHTBl PAaBEHCTBA OINOPHOIO HAINPSDKEHUs IIHPOTHO-UMITYJIbCHOM
MOZYJISIUUU U HAIPSDKEHUs] HYJIEBOU IMOCIEN0BATENbHOCTH, KOTOPOE PACCUUTHIBAECTCA KaK OAHA
TPETb CYMMBbl MTHOBEHHBIX 3HAYEHUH MOAYJIUPYIOIIMX (Pa3HBIX HamnpspKeHUH TpexgasHoro
WUHBEPTOPA HANIPSKEHUS

Ha ocHOBe MIrHOBEHHBIX 3HAUY€HUN MOAYJIMPYHOLIMX KPUBBIX BBIXOAHBIX HAINPSKEHWM
Tpex(}asHOro MHBEpPTOpa HANPSKEHHsI, PA0OTAIOLIEr0 B COOTBETCTBUH C AITOPUTMOM BEKTOPHOM
IITMM, paccuuTBHIBAETCSl CUTHAJ HANIPSDKEHUS HYJIEBOH MOCIEA0BATENBHOCTH, KOTOPBIN MOJAETCs
Ha (opmupoBarens MM [uist AONMONHUTEIBHOTO TPAH3UCTOPHOTO TMOJYMOCTA, KOTOPBIH
¢dopMupyeT HaNpsLKEHUE HENTPAIbHOTO BBIBOJIA MHBEPTOPA HAMIPSIKEHUSI.

Ha ¢wur. 1 mpencraBneHa CTpyKTypHas CxeéMa CHCTEMbl YIPAaBJICHUS Tpex(azHOro
WHBEPTOpPAa HAmNpsDKeHUs1 (cocrosimero u3 TpaH3uctopoB VT1-6) ¢ IOMONHUTETBHBIM
TPAH3UCTOPHBIM TMOJIYMOCTOM (COCTOSIIEro U3 TpaH3ucTopoB VT7-8), comepikamasi 0ok 1
(dbopMHpOBaHUS MOIYJUPYIOIIUX KPUBBIX BBIXOJHOTO HAIPSDKEHUS] B COOTBETCTBUHU C
anroputMoM BekTopHOU IITMM u 6mok 2 reHepaTopa OIOPHOTO HAMPSDKEHHs] TPEYTOJIbHOM
¢dopmbl, coemuHEeHHBIE ¢ OJI0KaMu 3-5 (HOPMUPOBAHMS UMITYJIECOB YIPABIEHHS TPAH3UCTOPAMHU
da3z A, B u C tpexdaszHoro nHBepropa HampspKeHUS W OJIOKOM O BBIUWCIIEHUS HAINPSDKEHUS
HYJIEBOI IOCIIENOBATENPHOCTH, KOTOPBII COeOMHEH ¢ ONoKOoM 7 (hOPMHUPOBAHMS HMITYJIbCOB
yIpaBJIE€HUs] TPAH3UCTOPAMM JIOTIOJHUTENBHOTO TPAH3UCTOPHOTO MOJyMOCTa Tpex(azHOro

HUHBEPTOPA HAIIPSIKEHUSI.



Ha Bxoz 650ka 1 mocTynaroT aMIinTy1a 1 4acTOTa BBIXOAHOTO HANPSKEHUS TPeX(PpazHOTro
MHBEPTOPA, Ha BXoA Onoka 2 moctynaeT yactora [IIMM BBIXOAHOTO HaNpsDKEHHSI HHBEPTOPA, Ha
BXOZBI OyoKka 6 ¢ BbIxofa Omoka 1 MOCTYmarOT 3HAYEHUS MOAYJUPYIOIIMX KPUBBIX (ha3HBIX
HaTPSDKEHUH, Ha BXOAbI OJI0KOB 3-5 u Oyoka 7 ¢ BbIxoaa Oyioka 2 MOCTyIMaeT CUTHAJ OMOPHOM
kpuBoii [IIMM, Ha BXx0ozab! 0710K0B 3-5 ¢ BbIXOAOB 0Ji0Ka | MOCTYMAKOT 3HAYEHUS] MOAYJIUPYHOLIHMX
KPUBBIX COOTBETCTBEHHO (pa3 A, B u C, Ha BbIxoze 0110Kka 3 OpMHUPYIOTCS UMITYJILCHI YIIPABICHUS
tpansuctopamu VT1 u VT2 nonaymocrta ¢assl A, Ha Beixone 0J10ka 4 GOPMUPYIOTCS UMITYJIbChI
ynpasnienus Tpansucropamu VI3 u VT4 nonymocra (assl B, Ha Beixozne 6y10ka 5 popmupyrorcst
UMITYJIbCBI yrpaBienus Tpansucropamu VIS u VT6 monymocra ¢asel C, Ha BhIXOAE Oyoka 7
(bOpMUPYIOTCS UMIYJIbChI yrpaBieHuss Tpansuctopamu VI7 u VT8 monosHUTENHEHOrO
MOJIyMOCTA.

@dopMUpOBaHUE UMIYJIBCOB YIIPABICHHS KIFOYaMHU TPex(HPa3HOTO HHBEPTOPA HAPSKEHUSI
C JIOTIOJIHUTEIIbHBIM TPAH3UCTOPHBIM MIOJYMOCTOM OCYIIECTBIISIETCS CIETYIOIUM 00pa3oMm.

brnok 1, Ha BXOA KOTOPOro MOAAOTCS 3HAYEHMs] aMIUIUTYAbl M YacCTOThI BBIXOJHOTO
HanpsDKeHUs! Tpex(asHOro MHBEPTOPA, MPOU3BOIUT B COOTBETCTBHH C JITOPUTMOM BEKTOPHOMN
[ITNM pacder MrHOBEHHBIX 3HAYEHU I MOIYIMPYIOIUX KPUBBIX (Da3HBIX HanpsokeHud. biok 2, Ha
BXOZA Kotoporo mopmaercst dactora 1M BBIXOAHOrO HampsDKEHUsT WHBEpTOpa, (popmupyer
onopHyro kpuByro IIIMM. bioku 3-5, Ha BXOABI KOTOPBIX NOAAOTCA onopHble kpusble [IIMM ¢
BbIxOna Oyoka 2 W paccuWTaHHble OJIOKOM | 3HaueHUsT MOAYJIHPYIOMIEH KPUBOM
COOTBETCTBYIOIIEH (ha3pl, MyTeM CPAaBHEHMs ONOPHOW M MOAYJIUPYIOLIEH KPUBBIX MPOU3BOISAT
(dopMHUpOBaHUE UMIYJIbCOB yrpabieHus Tpansucropamu VT1-6 a3z A, B u C tpexdazHoro
UHBEPTOpa HanpsikeHus. biok 6, Ha BXOAbI KOTOPOTrO MOCTYNAOT MOAYJIUPYIOIINE HANPSKCHUS
a3 TpexdasHOro HHBEPTOpPA, B COOTBETCTBUU C BbIpakeHHWeM (1) mpousBOAMT pacuer

HaNpsDKEHUS HyJIEBOH MOCIeA0BaTENbHOCTH!

1

Uy = §(uA +ug +uc), (1)
rIe U, — MOAYJIHpYIoLIee HanpsDKeHHs Basbl A, Up — MOAYIHpPYIOLIee HanpsukeHue (hassl B, ue —

Moy upyrouiee HanpspkeHus ¢assl C, Uy — HaNpsDKEHUE HyJIEBOH MOCIE0BATEIbHOCTH.
brnok 7 nmyteMm cpaBHEHHsS MOCTYMAOUIMX HAa €ro BXOX onopHoro HamnpsbkeHus LM u
HaINpPsDKEHUS HYJIEBOH MOCIIEIOBATEIbHOCTH, (POPMUPYET UMITYJIbCHI YIIPABIEHHUS TPAH3UCTOPAMHU
VT7-8 nOMONHUTENBHOrO MONYMOCTa Tpex(a3sHOro MHBEPTOpa HampspkeHus. llepexmrodeHust
TPAH3UCTOPOB  JOMOJIHUTENBHOIO TPAH3UCTOPHOTO TOJIyMOCTa Tpex(asHoro MHBEPTOpPA
HAIpPsDKEHUs] OCYLIECTBIIAIOTCSI B MOMEHTBI PABEHCTBA OINOPHOIO HAIPSDKEHUs LOIUPOTHO-

UMITyJIbCHOW  MOAYJSILMM M HANpsDKEHUs  HYJIEBOM  MOCIEAOBATENIBHOCTH, KOTOpPOE



paccUMTHIBAETCSl KaK OJHA TPETh CYMMbl MIHOBEHHBIX 3HAUEHHH MOAYJHPYIOMHX (Ha3HBIX
HaNpsDKEHUH Tpex(pazHOro HHBEPTOPA HANPSIKEHMUS,

JUis TmpoBepKM TpenaraeMoro cmocoda ympaBieHHs Tpex(asHbIM HHBEPTOPOM
HanpspKeHus pa3paboTaHa MMUTALMOHHAS Mojenb B nporpamme Matlab Simulink. B xauectsa
npuMepa paccMOTpeHa padoTa Moaenu Tpex(pasHOro MHBEPTOpa HANPSDKEHHs, YIPABISEMOro B
COOTBETCTBUH C IPEJIaraeMbIM CIIOCOOOM, Ha OJHO(A3HYI aKTUBHO-MHAYKTHBHYIO HArpysKy
(22 Om, 8 MI'H).

Ha ¢wur. 2 npencraBieHbl pacueTHbIE 3aBUCUMOCTH MOIYJIUPYIOIIEr0 HaNpsDKeHUs: Gas3pl
A ua; Monynupyromero Hanpspkenus: ¢asbl B ug, mogynupyromiero HanpspkeHus ¢assl C e u
HANpsDKEHUE HYJIEBOH IOCHENOBATEIBHOCTH YN TPU (POPMUPOBAHHMH HX B COOTBETCTBHH C
anroputmMoM BekTopHoi HTMM.

Ha ¢ur. 3 nmokasan npuHUMD (OPMHUPOBAHHS WMIYJIbCOB YIPABICHHUS TPAH3UCTOPAMHU
VT7-8 nonoiHATEIBHOrO MOIYMOCTa TpeX(pa3HOro HHBEpTOpa HanpspkeHus. Ha mepBoii ceepxy
auarpamme Gur. 3 MoKa3aHbl CUTHAJBI HANIPSDKEHNUST HYJIEBOH TMOCIIEIOBATENBHOCTH U OMOPHOTO
HanpspkeHus: [IIMM gactoroit 1 kI, koTopsie mogaroTcst Ha Bxon Oyioka 7. Ha BTOpoii cBepxy
auarpamme Gur. 3 IpeaCcTaBICHbI UMITYJIbChI YIIPABICHUS TPAH3UCTOPOM V17 NOMOTHUTEIBHOTO
noixymocta. Ha HiokHe# nuarpamme Qur. 3 npeacTaBiIeHbl UMIYJIbChI YIIPABIEHHUS TPAH3UCTOPOM
VT8 nonosHUTENBHOTO MOJYyMOCTA.

Ha ¢ur. 4 npeacraBneHs! pacCYMTaHHBIE C TOMOLIBIO MOAEIH BPEMEHHBIE 3aBUCUMOCTH
HanpsDKeHus Ha ofHO(pa3HOM Harpyske MHBEpPTOpa M TOKa uepe3 Hee 0e3 NpUMEHEHUs
npearaeMoro crnocoda ympasieHus, a Ha (ur. 5 — ¢ mMpUMeHeHHeM IpeaIaraeMoro crocoba
YIPABIECHHUSL.

B pesynbraTe mpoBEeNEeHHOTO MONEIMPOBAHHUSI YCTAHOBJIEHO, YTO MpeiaraéMblii Criocod
ynpaBieHusi Tpex(asHbIM HHBEPTOPOM HAIPSDKEHHUS] C  JOTMOJHHUTEIbHBIM TPAH3UCTOPHBIM
MOJIYMOCTOM TPHU MUTAHUU OAHO(A3HOW HArpPy3KH IMO3BOJIWJI B PACCMATPUBAEMOM TpUMEpe

CHU3UTH KO3 IULUEHT HEJTMHENHBIX UCKAXKEHUI KPUBOU TOKa nHBepTopa ¢ 22.04 % no 9,47 %.
2 2



Dopmya n300peTeHust

Crnoco® ympaBieHuss Tpex(pasHbIM HHBEPTOPOM HAINpPSDKEHUs, CHCTEMA YIIPaBIICHHS
KOTOPBIM CONEPKUT OJIOK (POPMUPOBAHUS MOIYJIUPYIOIUX KPUBBIX BBIXOAHOTO HAINPSDKEHUS B
COOTBETCTBHH C AJITOPUTMOM BEKTOPHOH IMUPOTHO-MMITYJICHONW MOAYJISILUK U OJIOK reHepaTopa
ONOPHOTO HAIPSDKEHUS] TPEyrosibHOH (OpMBI, COeNMHEHHble ¢ OsiokamMu (HOPMHPOBAHHS
UMITYJIbCOB yIIpaBieHus Tpansucropamu ¢asz A, B u C tpexdasHoro nHBepTopa HanpsoKeHUs U
OJIOKOM BBIYHCIICHHSI HATIPSDKEHUST HYJIEBOH MOCIIEOBATENbHOCTH, KOTOPbIA COSUHEH ¢ OJIOKOM
(OpMHUPOBAHUST MMIYJIBCOB YIPABJIEHUS TPAH3UCTOPAMHU IOMOJHUTEIBHOIO TPAH3UCTOPHOTO
NOJIyMOCTa Tpex(PasHOro MHBEPTOPA HAMPSIKEHUS, 3aKIFOYAOLIHICS B TOM, YTO HANPSDKEHHE HA
BBIXOZIE Tpex(PasHOro MHBEPTOPA HAMPSDKEHHsST (POPMHUPYETCS] B COOTBETCTBUU C AJITOPHUTMOM
KJIACCUYECKON BEKTOPHOM IIUPOTHO-UMITYJBCHONM MOAYJSLIMM, W OTJIWUYAKOILIUICA TEM, 4TO
NEPEKITIOYEHUs] TPAH3UCTOPOB AOMOJHHUTEIBHOTO TPAH3UCTOPHOTO TMOJyMOCTa Tpex(dasHoro
MHBEPTOpPAa HANPSDKEHUS] OCYIIECTBIIFOTCS B MOMEHTHI PABEHCTBA OIOPHOTO HAIPSKEHUS
IIAPOTHO-UMITYJIbCHOH MOAYJISILUN M HANPSDKEHUs] HYJEBOW IOCIIEAOBATENIbHOCTH, KOTOPOe
paccUMThIBAETCSl KaK OJHA TPETh CYMMbl MIHOBEHHBIX 3HAYEHHH MOAYJHPYIOMHX (Ha3HbIX

HanpspKeHUH Tpex(pazHOro HHBEPTOPA HAIPSKEHMS.
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OTYET O IATEHTHOM ITIOUCKE  [HoMep eBpasuiickoif sassku:
(ctates 15(3) EAIIK u npasuino 42 TTaTeHTHO! MHCTPYKIHK K

EATIK) 202292616

A. KIACCUDPHUKALIMA IMTPEAMETA U30BPETEHUS:
H02J 3/26 (2006.01)

CornacHo MexayHapoiHO# mateHTHOM knaccuduxawu (MIK)

b. OBJIACTDH [IOHMCKA:

TIpocMOTpeHHas fOKyMeHTauus (cucreMa Kinaccuduxauuu n uuaekcel MIIK)
HO02J 3/26, 3/01, 3/38, HO2M 7/48, 7/44, HO2P 27/06

(DnekTpoHHas 6a3a JaHHBIX, HCTIONB30BaBIIA’ACS NIPH MOKCKe (Ha3BaHue Ga3bl M, €CITH, BO3MOXKHO, HCMOJB3YEMbIE [TOUCKOBBIE TEPMUHEI)
EAPATIS, Espacenet

B. IOKYMEHTBI, CHUTAIOIIWMECS PEJJEBAHTHBIMH

Kareropus* Cchinku Ha JOKYMEHTBI C YKa3aHHEM, I'Ie 9TO BO3MOXKHO, PEJICBAHTHBIX 4acTei OTtHocHTCs K yHKTY Ne

A RU 57 527 Ul (TOCY JAPCTBEHHOE OBPA3OBATEJIbHOE YUPEXIEHHE BbICILIET'O 1
[TPOPECCHOHAJIBHOI'O OBPA30OBAHMSI CAPATOBCKHH T'OCY JAPCTBEHHbBIW
TEXHUYECKHWHW YHUBEPCHUTET (CI'TVY)), 10.10.2006, dopmyna

A [RU2 573599 Cl (GEJEPAJILHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBA- 1
TEJIBHOE YUYPEXJIEHUE BBICILIEIO IPO®ECCHOHAJILHOTO OBPA3OBAHHS
«HALIMOHAJIBHBIF1 MUHEPAJILHO-CHIPbEBOM YHUBEPCHUTET «OPHBIM»),
20.01.2016, pedepar, dur. 1

A US 2016/0268922 Al (FUJI ELECTRIC CO., LTD.), 15.09.2016, pedepar, dur. 1 1
A CN 104980057 A (SUNGROW POWER SUPPLY CO LTD), 14.10.2015, pedepar, ¢ur. 3, 4 1
A CN 114430241 A (HANGZHOU GANMAI POWER ELECTRONIC CO LTD), 03.05.2022, 1

pedepar, ur. 1-3

I:] NOCJICAYIOIINE JOKYMCHTBI YKAa3aHbI B ITPOAODKCHANA

N «T» - Gonee NO3AHMIA JOKYMEHT, Oy GIMKOBAHHBII TOC/E AaThl PHOPHTETA U
Oco6bie KaTeropun CCIIOYHBIX IOKYMEHTOB:

«A» - IOKyMEHT, onpeieNaomui o6mii ypoBeHb TEXHUKH MpHBe IeHHBIA U1 NOHUMaHMA H300peTerua
«D» - JOKYMCHT, IPMBEACHHBIN B eBPa3HIiCKOH 3a1BKe «X» - IOKyMEHT, HMetoLuii Haubonee 6nM3KOE OTHOIIEHKE K IPEAMETY NOKCKa,
>

«E» - Goee paHHHMIt IOKYMEHT, HO ONy6IMKOBAKHBI Ha AATy N0Aauu nopovaiuii HOBU3HY UK H306peTaTENbCKMil YPOBEHD, B3ATHIH B OTAEIBHO-

eBpasuiickoi 3a4BKH MM NIOCIIE Hee v cTH . Gonee GAH3KOE OTHOWICHHE K INCIM HoMCKa.
«O» - NOKYMEHT, OTHOCALIMIACA K YCTHOMY PAacKphITHIO, 3KCHOHUPO- €Y - IOKYMCHT, HIMEIOLIMH Hau oge TH3KOE OTH H pEAMET) >
BAHHIO H T1L nopoyaiuii u306peTarenbcKuii ypoBeHb B COUETAHWH C APYTHMH JOKYMEH-

"P" - IOKYMEHT, OMyONIMKOBARHBIN 10 AATHI MOJAYH CBPa3HICKOM TaMH TOH e kareropun

3aABKH, HO MOCJIE NAThl HCTIPAIIHBAEMOr0 NIPUOpHTETA" (<& - IOKYMEHT, ABIAIOLIMACA NATCHTOM-GHANONOM
«L» - JOKYMEHT, IPUBEACHHBIA B APYrUX HENAX

Jlara nposenenus narentHoro noucka: 17/01/2023

VIOIHOMOYEHHOE JTHLO:
HauanbHHK OTACTa MEXaHUKH,
U3NKH U ANEKTPOTEXHUKH

4{5 J1.®. Kpsinor
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