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Bnok renepupoBanus AC-MOITHOCTH BKIIIOYaeT B ce0s YHEProxpaHmIuile, KoTopoe cHabkaercss DC-a3nepruei ot
rereparopa DC-momHoCTH, Takoro kak PV-nmanenn. DHeproxpaHwivine UCHONB3yeTCs Kak Oydep s XpaHeHUs
SHEPTUM U yayumaeT 3phekTHBHOCTh (PoTOINEKTPUUECKOH cTaHlMu. Vicnonb3yeTcss in HeT SHEProXpaHWIMILE,
Pa3Bs3bIBAIOIINE YCTPOHCTBA MOTYT OBITh MCHOJIB30BAHBI IS MPEIOTBPAILCHNS AaHHUTHIILIME MOIIHOCTH, KOTOpas
MOXXET YMEHBIIATh KOJIWYECTBO MOIIHOCTH, JOCTABIAEMOI 3IEKTPOCTaHINEH B ceTh. B crcTeMHOIT MHTerpauuu uis
($OTOINIEKTPHYECKOI CTaHINK OOHAPY)KEHO, YTO 3asiBJICHHAs HOMHHaIbHAs MoiHOcTh DC/AC-nipeobpasoBarens B
peoOpa3oBaHUU AEKTPHIECKON CETH HE MOXKET ObITh B35Ta B KAUECTBE CIIOCOOHOCTHU MPeoOpa3oBaHUs MOLIHOCTH.
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OIIMCAHUE U30BPETEHUA
2420-562327EA/55
POTOIIEKTPHYECKASA CTAHIIUA
YPpOBEHDb TEXHUKHU
[0001] Dorosnekrpuueckue (PV) craHmmMM reHEpUPYIOT 3JEKTPUUECTBO IOCPEACTBOM
npeoOpa3oBaHMsl COJTHEYHOH SHEPTUH B AJIEKTPUUECTBO. ITO CreHEPHPOBAHHOE JJIEKTPUYECTBO
3aTeM IIOJIaeTCs B JJIEKTPOIHEPreTHYecKyro ceTb. MCTouHMK conHe4yHol »Hepruu (T.e.,
NPUHUMAEeMbIe JIy4d COJIHIIA) XapaKTepH3yeTCsl HaJlUuMeM W3MEHSIOUIeHCs 1O BpEeMEHHU
WHTEHCUBHOCTH. Co0TBETCTBEHHO, (boTO3EKTPHUIECKHE reHepaTopbl B TaKux
(POTORNEKTPUIECKHX CTAHIMAX COAEPIKAT YCTPOWCTBO ONTHUMH3ALMH TE€HEPALMH MOIIHOCTH
(Takke HaszpiBaemoe "onTuMu3aTopoM"). OIMH TUN ONTUMH3ATOpa Ha3bIBAETCs "YCTPOMCTBOM
CIeXEHUs 3a TOoukoW MakcumanpHOW MomHoctd (MPPT)" (uwmmu "MPPT-ycrpotictBoM"),
KOTOpO€ OTCJIeKUBA€T  MIHOBEHHOE HaIpsDKeHHe TOYKM TIeHepUPOBaHUS MAaKCHMAaJbHOMN
mouHoct (MPPP), mpudyem 310 MPPT-ycrpoiicTBO ncnonp3yeT Ajisi ympasieHHs padoToit
(OTOIIEKTPUIECKON CTAaHIIMU. JTa MpakTHuKa HasbiBaercs "cienbiMm MPPT-cornmacoBannem" B
JaHHOM  aokymeHte. MPPT-ycTpoiCTBO  TUNMYHO  SIBASE€TCA  NPOrPAMMHBIM  WIIU
MHUKPONPOTrPAMMHBIM 00ECTIEYEHHEM; U OTCIICKUBAET U3MEHSIOIIEECs IO BPEMEHHU HaIpsiKEHUE,
NOJIyHarolleecs: B pe3yJbTaTe FeHepUPOBaHUsl MaKCUMAJIbHOM MOLTHOCTH U3 U3MEHSIOIErocs Mo
BPEMEHU UCTOYHUKA COJIHEYHON SHEPTHUH.

[0002] O6bexT n300peTeHus , 3asBICHHBIH B JAHHOM JOKYMEHTE, HE OTrpPaHUYHMBAETCS

,
BApUAHTAMU OCYILIECTBIEHHs, KOTOpPbIE YCTPAHSIOT HEKOTOPblE HENOCTATKU WM KOTOpbIE
paboTalOT TONBKO B TAKMX YCJIOBUSAX, TAKUX Kak omucaHbl Belme. Ckopee, 3TOT YypOBEHb
TEXHUKH TPENOCTABICH, TOJBKO 4YTOObI NPOWJLIIOCTPUPOBATH OIHY TNPUMEPHYIO 00JacTh
TEXHUKH, B KOTOPOH HEKOTOPbIE BAPUAHTHI OCYILECTBJICHUS, ONMCAHHBIE B JAHHOM JIOKYMEHTE,
MOTYT ObITh IPUMEHEHBI Ha TIPAKTHKE.

Kpatkas cymHocTs n300peTeHust

[0003] BapuwaHThl OCYIIECTBJICHHS, ONMUCAHHbIE B JAHHOM JOKYMEHTE, OTHOCSTCS K
dotosnekrpudeckoit (PV) craHumu, koTopasi BKJItOYaeT B celsl, MO MEHbIIEH Mepe, OJUH OJIOK
renepupoBanusi AC-momHOCTH. B COOTBETCTBUM € OIHUM BapUAHTOM OCYINECTBIICHHS
cocTosiHusl PV-MomHocTH, Kakabiil 070k reHepupoBanus AC-MOIIHOCTH COAEPKHUT T€HEPATOP
DC-momnocth, niepebiii DC/AC 3-¢asubiii npeobpazoBaresib(u), SHEPTOXPAHIIIUIIE U BTOPOU
DC/AC 3-¢aznbiii npeodpaszosarens(u). ['enepatop DC-momHocTH cocTout u3 X MBT-HBIX
NOCJIEIOBATENIbHOCTEH  CONHEUHBIX MMaHeNedl (ULerno4yeK IOCHeNOBAaTEeIbHO COETUHEHHBIX
COJIHEYHBIX MaHenei), rae x - 31o mnonoxurenpHoe uucno. llepseie DC/AC 3-dasHble
reseparop(bl) UMEIT CYMMapHYIO 3asBJICHHYIO HOMHHAJIBHYIO MOLIHOCTH y MBT. IlepBbie
DC/AC 3-¢asmble mnpeoOpazoBarenb(v) monydaroT DC-MOIMHOCTh, MPEenOCTaBIISIEMYIO
nocpencrsoM rereparopa DC-momHocTy, npeobpasyror noaydeHnyro DC-momuocts B AC-
MOIIHOCTh U MPEIOCTABISIOT 3Ty Npeodpa3oBaHHyr0 AC-MOIIHOCTH depe3 TpaHcopmaTop B
SJIEKTPUYUECKYI0 CETh. DHEProXpaHWIHIIE IOJy4aeT, MO MEHbLIeH Mepe, HEKOTOPYIO YacThb

ocrasuieiics 1oau DC-MOIHOCTH, CreHepupOBaHHOM MocpencTBoM reHeparopa DC-mMomHoCTH.



Bropsie DC/AC 3-¢aznbie npeobpa3oBarenb(i) UMEIOT CYMMAapHYIO 3asBJICHHYI0 HOMHHAJIBHYIO
MOIIHOCTh Z MBT, rie z - 3TO NOJIOKUTENIBHOE YUCTIO, U cyMMa Yy U z Oonbine X. Bropeie DC/AC
3-¢aznHbie mpeodpazoBarennb(u) moaydaroT DC-MOIMHOCTE U3 SHEPTOXPAHIIUIIA, TPEeoOpasyroT
nonyueHHyr0 DC-momuocTs U3 3HeproxpaHuiauina B AC-MOLIHOCTb U MPENOCTABISAIOT 3Ty
npeoOpa3oBaHHyl0 AC-MOILIHOCTB 4epe3 TpaHCPOpPMAaTOp B SJIEKTPUUECKYIO ceTh. [IocKombKy
cymMMa y U z OoJbIlie X, 3JIEKTPOCTAHLMSI B COOTBETCTBUU C 5TUM BAPHUAHTOM OCYIIECTBJICHHS
AOCTaBJIIeT OOJIBbIIE MOIITHOCTH B 3JIEKTPUYECKYIO CETh.

[0004] B cooTBeTcTBUM C JPYrUM BapUaHTOM OCYINECTBJIEHHS, OMUCAHHBIM B JTAHHOM
IOKYMEHTe, KakKIplii 0ok reHepupoBanuss AC-MOLIHOCTH BKIIOHaeT B ceOsi reneparop DC-
MOIIHOCTH, COCTOSAUNA H3 X MBT-HBIX MNOCAEAOBATENBHOCTEN COJIHEUHBIX MaHeNeH, u
sueproxpanmuiie, 1 DC/AC 3-da3ubie npeodpasoBareniv, UMEIOIIHE CYMMAPHYIO 3asiBIIEHHYIO
HOMUHAJIbHYIO MOIIHOCTHh Z MBT, rae z Gosbine X. DHEProXpaHUJIHIIE MOMYYaeT, 0 MEHbIIEH
Mepe, HEKOTOpYI0 4acTb ocrasuieiicss nonmu DC-MOIMHOCTH, CreHepHpOBaHHOI MOCPENCTBOM
reneparopa DC-momHocTH. DC/AC 3-dasubie npeobpazoatens(u) nonydaroT DC-MomHOCTD
U3 SHEProXpaHUJINING, Tpeodpa3yroT nojaydeHHyo DC-momHocTh u3 3Heproxpanuanma B AC-
MOIIHOCTh U MPEIOCTABISIIOT 3Ty npeodpa3oBanHyr0 AC-MOIIHOCTh depe3 TpaHcopmaTop B
3JEKTPUUECKYI0 ceTh. Ilockonmbky z Oonblne X, 3JIEKTPOCTAHLUS B COOTBETCTBHH C 3TUM
BAPUAHTOM OCYLIECTBIICHHS MPEIOCTABIISET OOJbIE MOITHOCTH B 3JIEKTPUIECKYIO CETb.

[0005] B cooTBeTcTBUU C €llle¢ OAHUM BapPUAHTOM OCYLIECTBJIEHHUS, OIMUCAHHBIM B
TAaHHOM JOKYMEHTE, KaKablii Onok reHepupoBaHus AC-MOIIHOCTH comepkut reneparop DC-
MOIITHOCTH, COCTOSALIMH W3 mocienosarenbHocTel conHeunbix mnaHeneil. DC/AC 3-dasHble
npeobpaszoBarenb(u) moaydaror DC-momHOCTe  OT reneparopa  DC-momHocTH  uepes
pa3Bsi3bIBAIOIIEE YCTPOMCTBO, Mmpeobpa3yroT mnojyueHHyro DC-momnocTh B AC-MOLIHOCTD U
IPENOCTABIISIOT 3Ty peodpa3zoBaHHy0 AC-MOIHOCTh Yepe3 TPAHC(HOPMATOP B HJIEKTPUIECKYIO
cetb. lcronmp3oBaHMe pas3BA3BIBAIOIIEIO YCTPOMCTBA YCTpaHseT MpOOJEeMbl, KOTOpBIE
u3obperatenu OOHAPYKUIM OTHOCUTENBHO SIBJIEHHS] AQHHUTHJIILIMKM MOLIHOCTH, T€M CaMbIM,
TMIOBBILIAS BEJIMYMHY MOLIHOCTH, KOTOPYIO 3JIEKTPOCTAHLIUS MOXKET MPENOCTABISATD B CETh.

[0006] MaHHasi CYIIHOCTb MPenyCMOTpPEHA JUisi TOro, 4YTOOBI B YIPOIIEHHOU (opme
NpPeACTaBUTh HAOOp uAeH, KOTOpbI€ IOIMOJHUTEIBHO ONMCBHIBAIOTCS HUXKE B IOAPOOHOM
ONMHUCAHWH. JTa CYIIHOCTh HE MPEeIHA3HA4YEHA JJISl TOrO, YTOOBl UACHTU(PHUIIMPOBATH KIIIOUEBbIC
NPU3HAKH WIM BaKHEHINIWE NPU3HAKU 3asBJIIEMOrO MpeaMera H300peTeHHs, a TakKXKe He
npeaHa3HaYeHa I TOTO, YTOOB! OBITh UCTIONB30BAHHON B KaUECTBE IMOMOIIH TP OTIPEIEICHUH
00J1acTH MPUMEHEHHS 3asBIIIEMOrO TIPEIMETa N300 pETeHHUSI.

Kpatkoe onucanue ueprexei

[0007] HAns Toro, 4toObl omucaTh CHOCOO, KOTOPBIM BBILMICYIIOMSIHYTBIE W IPyrHe
NPEUMYIIEeCTBA U OTJIMYUTEIbHbIE NMPU3HAKH MOTYT OBITh MOJYYEHBI, HECKOJBKO KOHKPETHOE
OIMCAHNE PA3JINIHBIX BAPHAHTOB OCYIIECTBICHHUS Oy €T BOCIIPOU3BENEHO MOCPEICTBOM CCBUIKH
Ha COINpPOBOKAAKOLINE uepTeku. IIpu yCIOBUHM TOTrO, YTO 3TH YEPTEXKU H300PAKAIOT TOJBKO
TUMHMYHBIE BapPUAHTBI OCYINECTBJIEHUS M300PETEHHs U MO3TOMY HE JOJIKHBI PACCMAaTPUBATHCS

KaK OrpaHHYHBAOIIUe OOJNACTh NMPUMEHEHUs M300peTeHMs], BAPUAHThl OCYILNECTBJICHUS OyayT



OMHUCAaHbI W OOBSCHEHBI C TIOMOINBIO JIOMOJHUTENBHONW CHenupuKkud © TOAPOOHOCTEH
MOCPEACTBOM HCIOJIb30BaHUS MPUJIAra€MbIX YepTeKel, Ha KOTOPBIX:

[0008] @ur.1A-1C wmwuIOCTPUPYIOT OJIOK-CXEMBl Pa3IMYHBIX 3JIEKTPOCTAHIUH, B
KOTOPBIX Pa3Bs3bIBAIOLINE YCTPOUCTBA UCIIOJIB3YOTCSI BMECTE C SHEPTOX PAHUIIULIEM;

[0009] ®ur. 2A wunoCTpUpyeT OJNIOK-CXeMy 3JIEKTPOCTAHLIMHM, KOTOpas Oblia
CMOHTHpPOBAHA Uil SKCIEPHMEHTa, U B KOTOPOW cyliecTByeT aBa Oyioka reHepupoBaHust AC-
MOIIHOCTH, KOTOPbIE CMOHTHPOBAHbBI TPAIUIIMOHHBIM 00Pa30oM, U C U3MEPHUTENISIMH MOIIHOCTH U
SHEPTHH, KOTOPbIE U3MEPSIIOT BBIXOJHYIO MOIIHOCTb KaXKA0T0 OJI0KAa FTeHEPUPOBAHUS MOIIHOCTHY,

[0010] @ur. 2B wmumocTpupyeT OJIOK-CXeMy »dJeKTpocTaHimu Ha ¢ur. 2A mocrne
MonuduKamy, 4TOOBl BKIKOYATh B HEE Pa3BA3BIBAIOLINE YCTPOHCTBA U SHEPrOXPAHWIHIIE, U
KOTOpast ObLIa UCTIONIb30BaHA, YTOOBI MOATBEPKAATD YIYULICHHBIH BHIBOJ SHEPTHUU B CETh;

[0011] @wur. 3 wumOCTpUPYET OJIOK-CXEMY SJIEKTPOCTAHIIMH, B KOTOPOH CYIIECTBYIOT JIBA
KaHaja JOCTaBKU MOIIHOCTH, OJUH KaHAJ MpUOEraeT K WCIOJIb30BAHHIO SHEPrOXPAHIIIUING, a
APYyTroi He MpHOeraeT K MCIOIb30BAHUIO SHEPTOX PAHIITUINA;

[0012] @ur. 4 wunocTpupyeT OJIOK-CXEMY 3JIEKTPOCTAHIIMH, KOTOpAasi MPENCTaBISET
HECKOJIbKO LITMPOKHH BapUAHT OCYIIECTBICHUS Ha Gur. 3;

[0013] ®ur. 5 wunocTpUpyeT OJIOK-CXeMy SJIEKTPOCTAHIMH, B KOTOPOH MOIIHOCTH
T OCTABJISIETCS] OCPEACTBOM UCIOJIB30BAHUS SHEPTOX PAHWIINLLA;

[0014] ®ur. 6 wunOCTpUpyeT OJOK-CXEMY 3JIEKTPOCTAHLIMH, KOTOpas IMPEICTABISET
HECKOJIbKO LITMPOKHN BapUAHT OCYIECTBICHUS Ha Qur. 5;

[0015] @ur. 7 unmoctpupyeT OJOK-CXeMy 3JEKTPOCTAHIINY,

[0016] Dur. 8 wmumrocTpupyeT OJIOK-CXeMy KOHTpOJUIepa Al OTCIEKUBAHMS TOYKH
MakCHUMajbHOro ucnoib3oBanus »Heprun (MEUPT) B cooTBeTCTBHMM C NpPUHIMIIAMH,
ONMCAaHHBIMH B JAHHOM JOKYMEHTE, U

[0017] ®ur. 9 unmoctpupyet 6mok-cxemy MEUPT-koHTposiepa Ha Gur. 8 B KOHTEKCTE
3JIEKTPOCTAHLIUH.

IMonpoGHoe onucanue n300peTeHus

[0018] ITaTentHbie myOnukanumn, US2016/0036232 u US2017/0149250 Al (conmepskumoe
KOTOPBIX BKJIFOUEHO IO CChUIKE B JAHHBIH JOKYMEHT) OMHUCBIBAKOT, YTO PV-3Hepreruueckue
CHUCTEMBI, KOTOpBIE MNPUMEHSAIOT Ha mnpakTtuke cienoe MPPT-cormacoBanue, nOCTUraroTCs
HEONTHUMAJIbHbIE KOJHUYECTBA 3JIEKTPUYECTBA, IPENOCTABISIEMOIO B CETb. JTU IIATEHTHbIE
nyOJMKaUMu  y4YaT, d49TO JJIsI TOro, 4TroObl 3((EKTUBHO U3BIEKATh JJIEKTPHUYECTBO IS
UCIIONIb30BAHUSl OJHEPrUM, CJEeNyeT COOTBETCTBOBATb XapaKTEPUCTHUKAM YCTPOWCTBA AJIA
U3BJICUEHHUsT JHEPruu, 4UTOObl 3(P(HEKTHBHO U MNPOAYKTHUBHO H3BJIEKATH  CO3/IAHHYIO
3neKkTpo3Hepruro. Kpome Toro, 3Tu maTeHTHbIE 3aBKU y4aT, YTO CBSI3aHHbIE YCTPOMCTBA TaKXke
IOJDKHBI COOTBETCTBOBATH YCJIOBHIO W/MIM JOCTaBKE M3BJICYEHHOTO JJIEKTPHUUECTBA IS
3 (PEeKTUBHOTO UCTIONIB30BAHUS YHEPTHH.

[0019] OTu mareHTHBIE MyOJUKALMU JOIMOJHUTEIBHO MOMYEPKUBAIOT TOT (DAKT, UTO
3¢} (eKTUBHOCTD HCIIONIB30BAHUS HEPTUH HEPA3PHIBHO 3aBHCUT OT MOTPEOJEHUs MOLIHOCTH B

JOTIOTHeHNE K TIPOU3BOACTBY MOIIHOCTH. KpoMe TOoro, oHu y4art, 4To B JIF0OOH 3HEPreTHUECKOM



cHCTeMe THIMYHOE MOTPeOJeHNe MOIMHOCTH HEOOS3aTeNbHO PABHO MPOHM3BOACTBY MOIIHOCTH,
Jake IPU COOTBETCTBUHU 3aKOHAM 3HEPIUM U COXPAaHEHUs 3apsaaa.

[0020] Bwmecto wucnons3zoBanuss MPPT-ycTpoiicTBa B KauecTBe ONTUMU3ATOpPA MAJIS
COJIHEYHBIX 3JIEKTPOCTAHIUI YIIOMSAHYTbIE ATEHTHBIE MyOIMKALUU MPEIOKUITN UCTIONb30BaTh
"YyCTPOMCTBO OTCJIEKUBAHHUS TOYKHM MAaKCHMAJIBHOTO HCIOJb30BaHUs sHepruu” wimn "MPPT-
yCTpOIMCTBO" B KauecTBE ONTHMHU3ATOpa (POTOIIEKTPUUECKON CTaHUMHU. TakoH ONTHMH3aTOp
Oyner HasbiBaThcst "MEUPT-ontumuzatopoM" B maHHOM noKyMeHTe. COMIacHO YIOMSIHYTHIM
nateHTHbIM nyOnukauusM, MEUPT-ontumu3arop npenHasHadaeTcs, 4ToObl 3aXBaThbiBaTh TO,
YTO HA3bIBAETCS "M30BITOYHONW 3HEPrueil’, KOTOPYK OH OMNpenessieT KaK BJIEKTPOIHEPTHIO,
KOTOpasi MPOU3BENeHa, HO HE HM3BJEUEHAa W/WJIU HE JOCTABJICHA B JJIEKTPHYECKYIO CETh IS
UCTIONIB30BAHUsl. JTO OmpeneneHne "U30BITOYHON SHEPruu" TakKe HCIOJNb3YeTCs B JaHHOM
TOKYMEHTE.

[0021] MEUPT-onTtumu3aTop Takke NpeAHa3HA4YaeTcsi, 4YTOObl BPEMEHHO XPaHUTh
3aXBAYCHHYI0 H30BITOUHYIO SHEPIHI0O B pe3epByape 3HEPTUU; U 3aT€M MOATrOTaBIUBATH U
TOCTABJIATD 3TY JEKTPOSHEPTHIO B 3JIEKTPUUYECKYIO CETh JJIsl UCIOJB30BaHus. Takum o0pas3om,
TOXOZ OT COBITa 3JEKTPUIECTBA I (POTOINIEKTPHUECKON CTAHIIUN MOXKET OBbITh YIIyUIIEH, KOTr/ia
B Hee BKoueH MEUPT-onTumuszatop.

[0022] Pa3nen 1: @ynkunonanpHocTs MEUPT-onTuMmmuszaropa

[0023] B coorBercTBMM ¢ TpHHLUUIAMH, onucaHHbiMH B US2016/0036232 w
US2017/0149250 A1l ("ynomuHaemble mnareHTHble mnyOnukanun"), MEUPT-ontumusarop
OJIHOTO BapHaHTa OCYLIECTBJIEHHUS, ONMHCAHHOIO B JAHHOM JIOKYMEHTE, COMEPKUT YCTPONCTBO
u3BJeueHUss W30bITOUHON »sHepruw, sHeproxpanmnume u MEUPT-kontpomnep. MEUPT-
KOHTpOJUIep paboTaeT COrjacoBaHHO € yCTpoicTBamMu usBnedeHus: sHepruu u DC/AC-
npeoOpaszoBatensiMu. TepMuHbl "MOIIHOCTE" U "3Heprus" (Torna Kak He SIBJISIFOTCSI B TOYHOCTH
OIMHAKOBBIMU) MCIIOJIB3YIOTCS B3aUMO3aMEeHAeMO B 001acT TeXHUKU. Takum oOpa3om, moka He
yKa3aHO MHOE, KaX/Iblil TepMUH UMEET OJMHAKOBOE 3HaUEHUE.

[0024] Y cTpoiCcTBO U3BJIEUEHHUST SHEPTHH M3BJIEKAET MEPBOHAYATBHYIO OCLIMIITUPYIOIIYEO
nepenayy MOIIHOCTU M3 MPOU3BENEHHOro HCTOYHMKAa DC-371eKTpUYecKOd MOLIHOCTH.
U3BnevyeHHasi TepBOHA4YalbHAs IepeJada MOIMHOCTH cornacyercss ¢ Tpeboanusimu AC-
SIEKTPUYECKON CceTH sl BJeKTpuueckod cetu. [lpyrumu cioBamu, U3BJI€UEHHAas
NepBOHAYajbHas Iepefaya MOIIHOCTH HMeeT M3MEHsolneecs 10 BPEMEHM CHHYCOHAANIBHOE
HanpsbKeHUE, KOTOpOe MMeeT IHMKOBOE HalpsbKeHHEe, KOTOpPOE COOTBETCTBYET AMAana3oHy
HanpsDKeHUH  syekTpudeckoll cern. Kpome TOro, »siekTpuueckass MOLIHOCTBH (KOTopas
IPONOPLIMOHAIBHA KBAAPaTy HanpsbkeHust) npunnMaet Gopmy (sin (ot) win cos” (ot)), KoTopas
CHHXPOHHM3HUPYETCs (C OAMHAKOBOH (ha30ii M OMMHAKOBOM YacTOTOH) € SJEKTPUIECKOM CETHIO.

[0025] C nmpyroit cTOpOHBI, YCTPOHCTBO H3BJIEUEHUS] M30BITOYHONH SHEPTHUH H3BJIEKAET
OCTaBILIYIOCS] OCLMJUIMPYIOLIYIO Iepefady MOIMHOCTH, KOTOpash OCTaeTcsi OT BBbIYUTAHUS
NEPBOHAYAIBHON OCLMJUIMPYIOINEeH INepenadyd MOIMHOCTH W3 mpousseneHHoil DC-momiHocTH.
JpyruMu cioBaMH, 3Ta OCTaBIIAsiCs OCLUJUIMPYIOLIAs Mepefada MOIMHOCTH SIBJISIETCS JIMLIHEH

OCLIUUTMPYIOLIeH Mepefadell MOLIHOCTH, KOTOpas OCTaeTcs Iocjie MPeJOCTaBICHUS



NEPBOHAYAJIBHON OCLMJUIUPYIOLIEH Mepefavd MOIIHOCTH B 3JIEKTPUUECKYI0 ceTb. OcTaBIuasics
OCLHWJUTHPYIOINAsi Tepenadya MOIHOCTH wuMeeT (a3oBbili caBur 90° Mo CpaBHEHHIO C
MEPBOHAYAJIbHON OCLHWUIMPYIOIIEH MepeAaadyell MOLIHOCTH, KOTOpas MpPEeNOCTaBiIsIeTCs B
3JIEKTPUUECKYI0 ceTb. BcenenctBue (aszoBoro cnsura 90° sra ocumumpyromas mnepenada
MOIIHOCTH HEe MOXET ObITh HEMeJIeHHO npeodpazoBana B AC-MOIIHOCTb AJIsSI PEIOCTaBICHHS
B Ty K€ CHJIOBYIO LeTlb. DHEPrOXpaHWINILE, TAKUM 00pa3oM, UCIONIb3YeTCs Ui BPEMEHHOIO
XpaHEeHUs] U30bITOUHON >HEPruM OCTaBlIeiics OCHMIUTHpYIOLIeH mnepenadn MourHocTd. [locne
3TOro coxpaHeHHasi >Heprusi momaercs Kk DC/AC-mpeoOpa3oBarento, Tak 4YTO COXpPaHEHHas
U30BITOYHAsT JHEPrus  MOKeT ObITh  mpeoOpaszoBaHa B~ AC-MOIIHOCTb,  KOTOpas
CHHXPOHH3HUPYETCs (C TOH ke Ga30i U 4aCTOTOH) C TOH K€ SJIEKTPUIECKOH CEThIO.

[0026] MEUPT-koHTpOonnep u3MepsieT YpOBEHb 3HEPrHMM XPaHUJIMILNA, OLIEHUBAET
KOJINYECTBO 3HEPTUM B XPAHIIIUINE, KOTOPOE MOXKET OBITh HM3BJICYEHO, M JOCTABISIET 3Ty
uHpopmanmro accoruupoBaHHbiM DC/AC-npeobpaszoBaresro(siM), Tak YTO 3TO KOJHUYECTBO
SHepruu MoxkeT ObiTh wm3BIeueHo mnocpenctsoM DC/AC-npeobpasosaremsi(eii). DC/AC-
npeoOpazoBaTenb(M) 3aTeM H3BJICKAIOT COXPAHEHHYIO DSHEPrur0 U3 XPaHWIWIA IS
npeoOpaszoBanusi B AC-MOIHOCTh B (hOopMe MOAXOSIIEH MyJIbCHPYIOLIEi mepeaadn MOIHOCTH
U MPenocTaBsIOT 3Ty AC-MOILIHOCTD B JJIEKTPUYECKYIO CeTh. (DOTORJIEKTPHUECKON CTaHIMH
MOTYT, TakuM oO0pa3oM, MpPENOCTAaBJATh IMOYTH BCKO TPOU3BENEHHYIO 3JIEKTPOSHEPTHIO B
AJIEKTPUUECKYIO CeTh, Koraa BkitouaroT B ce0ss MEUPT-ontummsarop. B otnmudme ot atoro, 6e3
MEUPT-ontumuzatopa, (OTOIIEKTpUYECKasi CTAHIUS COIJIACHO YIOMSIHYTBIM TATEHTHBIM
nyOJuKausM  MOXET  NPEAOCTAaBJATh  JHIOb  MEHee  IOJOBUHBI  IPOM3BENEHHOMN
MOLTHOCTH/SHEPTHH B 3JIEKTPUUIECKYIO CETb.

[0027] Paznen 2: YnyuiieHne TpaaiuLHOHHON (POTOIEKTPUIECKON CTAHIIUH C TTIOMOIIBIO
MEUPT

[0028] ConHeuHble 3JEKTPOCTAHLMHM YacTO KJIACCH(YHULUPYIOTCS C TOYKH 3PEHUs
HekoTroporo uyucia wmeraBart (MBT). TpanuuuoHHO, KOrga COJIHEYHAs 3JIEKTPOCTAHLIUS
3asIBJIIETCS KAK OTHOCSINASCS K Kjaccy X MBT (rnme X - 3TO HEKOTOpOe MOJIOKHUTEIBHOE YHUCIIO),
5TO O3HA4aeT, YTO CYMMapHBIi UTOr HOpMBbI TeHepupoBaHus DC-moimHOCTH —BCex
MOCJIEIOBATEIbHOCTEN COJMHEYHBbIX MaHenei paBeH X MBt. Takue TpaguLMOHHBIE COJTHEYHbIE
SJEKTPOCTAaHIMU Takke uMerT 3-(pasHele DC/AC-mpeoOpasoBareny, KOTOpble HMEIOT
CYMMAapHYIO 3asiBJIEHHYIO npomnsBoguresieM crocodHocts DC/AC-npeobpa3oBanusi, KOTopasi He
oonmpiie x MBT. DTOT mpUHIUN pPe3OMUPYET OMEpalvyd TPAAULHOHHOW 3JIEKTPOCTAHIINH
corjacHoO TpaauuuonHot MPPT-npakTuke.

[0029] Ipyrumu cioBamu, TpaguLHOHHAs (POTOIEKTPUIECKAst CTAHIMS C HOMHUHAJIBHON
MOLIHOCTBIO X MBT cocrontr m3 x MBT-HBIX mnocienoBarenbHOCTEH (HOTOINEKTPUUECKUX
COJIHEYHBIX TIaHEJeH, KOTOpble MpeoOpasyroT CONHEYHYI0 sHepruro B DC-snexTpudecTso.
CrenepupoBanHoe DC-371eKTpUYECTBO 3aTe€M H3BJIEKAETCS U MPeoOpasyercss MOCPEACTBOM
tpexdazapix DC/AC-npeobpazosareneli B mnonxomsamyo AC-3JIeKTPUYECKYI0 MOIIHOCTb,
KOTOpasi COOTBETCTBYeT BceM TpeOoBaHUsIM AC-MOLIHOCTH 3JIEKTPHUECKONW CETH, M 3aTeM

MPENOCTABIISECTCS B 3JIGKTPUUECKYIO ceTh. JTa AC-3JIeKTpUUecKasi MOIIHOCTD, MPEAOCTaBIIIeMast



B DOJIEKTPUYECKYIO CE€Tb, TaKXKe€ Ha3blBaeTCs B JaHHOM JIOKYMEHTe "NepBOHAYaJIbHOM
OCLWJUTUPYIOIIeH mepenadedt  mouHoctu'. HamomHuM, d9TO CyMmapHas —3asBJICHHAs
npoussogureneM crocodHocte DC/AC-npeobpazosanust DC/AC-npeobpasoBareneli He Ooblie
X MBT, 4uro sBisieTcss UTOroBoil BenM4YMHON cnocoOHocTH DC-reHepauuu ycTaHOBIEHHBIX
COJIHEUHBIX MaHENeH, 3asBI€HHON OTPACibIO TeHEPUPOBAHNS COJTHEUHBIX NTaHENEeH.

[0030] CornacHO ONMUCAHHIO YHOMSIHYTBIX MaTeHTHbIX myOimkanuit, US2016/0036232 u
US2017/0149250 A1, cymecTByeT OCTaBLIAsICs OCLIMULIMPYIOLIAs epeaada MOIHOCTH, KOTOpast
TIOJIy4aeTCsl B pe3yJibTaTe BbIUUTAHHUS MEePBOHAYAIbHONW OCLIMJUIMPYIOLIEH Nepeaadyd MOLHOCTU
(V3BJIEYEHHOW MOCPEACTBOM YCTPOWCTBA M3BJICYEHHs SHEPrun) u3 cymmaprnoii DC-mommHocTH,
MPOU3BENEHHON MMOCPENCTBOM IOCIIE0BATEIbHOCTEN CONIHEUHBIX MaHeneil. [pyrumu cioBamu,
5Ta Iepefada MOIIHOCTH SIBJISIETCSl OCTABIIEHCA OCHMJUIMPYIOLIEH nepenadell MOIMHOCTH,
KoTOpasi umeeT npumepHo 90° pa3HOCTh (a3 OT MepPBOHAYATIHHOUW OCUMJUTUPYIOIIEH Mepenadyu
MOIITHOCTH, KOTOpasi ObUIa W3BJEUEHA IOCPEICTBOM YCTPOHCTBA M3BJICYCHHUS SHEPTUU |
NPEIOCTaBlIEHa B 3JIEKTPUUECKYIO CETb.

[0031] ITockonpky ocTaBLIasiCss OCLIMJUTMPYIOLIAs Nepeada MOLIHOCTH IpUMepHO Ha 90°
pacxomurcs ¢ $a3oil M3 SNMEKTPUYECKOH CEeTH, 3Ta OCTaBLIAACS OCHMJUIMPYIOINAs Mepenaqa
MOIIHOCTH HE MOXET OBbITb HEMOCPEACTBEHHO OOYCJIOBNIeHa U npeoOpa3oana B AC-MOIIHOCTh
U TIPEAIOCTABIIEHA B TY K€ 3JIEKTPUYECKYIO C€Th. B COOTBETCTBUM C MPUHLMIIAMHU, OMIMCAHHBIMU B
YIOMSHYTBIX TIaTEHTHBIX MNYOJIMKALMAX, SHEPrOXPAHMIIUINEG BPEMEHHO XPAaHUT JHEPTHIO,
comepxaiyro B cebe HecoBmamarouyro Ha 90° mo (ase OCTaBIIYIOCS OCHMJUTUPYIOLIYIO
nepenavdy MOIIHOCTH (KOTOpasi, KOrja COXpaHeHa, MPenCTaBisieT COO0M N30BITOYHYIO SHEPTHIO).
ITocne 3TOro M30BITOYHAS SHEPTHsl COXPAHSAETCS B SHEProXpaHWIUINE, U30bITOYHAS SHEPTHs
MOXeT chyxuth B kaudectBe DC-sHeprum, kortopas MoxeT Obith mnomaHa k DC/AC-
npeoOpa3oBaTenito. JTa U30BITOYHAs] SHEPTUsT MOXKET 3areM ObiTh mnpeoOpa3zoBana B AC-
MOIIHOCTb, KOTOpPasi COOTBETCTBYET BCEM TPEOOBAHUSIM 3JIEKTPUYECKOH CeTH (BKJIIOYAIOLINM B
ceOsl CHHXPOHU3ALMIO C 3JIEKTPUYECKON CEeThI0), TaK YTO MOjy4daromasicsi B pesynbrate AC-
MOLITHOCTbh MOKET OBITh MPEIOCTABIICHA B TY YK€ CETb.

[0032] Paznen 3: [IpenoTBpalueHne yTeuky 3HEPTHUH U3 SHEPTOX PaHIIINIIA

[0033] ITpexne yeM moapoOHO PaCCMOTPETh MPUHLUI KOHCTPYKIHMU YHEPrOXPaHMIIHILA
it MEUPT-ontumu3zaTtopa, oOpaTuMcsi CHavajia K BAJKHOMY BOTIPOCY B IAaHHOM JTOKyMeHTe. B
YaCTHOCTH, IIOCJIEJOBATEIbHOCTH COJHEYHbIX [aHeneld MOryT HMeTb O4YeHb BBICOKOE
COTIPOTUBJIEHHE B CyMepKax, HO IOCJEJOBATEIbHOCTh COJHEUHBIX MaHenel MOXET MPOBOAMTH
3HAUUTEJbHBIN 3JIEKTPUUECKHUH TOK B TOM WMJIM JPYrOM HAalpaBiI€HUH, KOIJAa COJHEYHBIH CBET
SIBJISIETCS. UHTEHCUBHBIM B TOJ/ieHb. Clle10BaTeNbHO, 3JIEKTpUUecKasi 3HEpPrusi, COXpaHEHHas B
XpaHUJIMINE, MOXET yTeKaTb U HarpeBaTb COJIHEUHblE IIaHENIW B JHEBHOE BpeMs.
COOTBETCTBEHHO, pAa3BsA3BIBAIOIINE JHUONBI MOTYT OBITh J00aBIEHBI B KXIYIO U3
MOCJIEIOBATENBHOCTEN COMTHEYHBIX MaHeNeH, TaK UTO 3JIEKTpUUecKasi SHEPrusl MOXKET MPOTeKaTh
OT K&XKIOW IOCIENOBATENbHOCTH COJHEYHBIX IIaHeJel, 4ToOBl 3apspkaTh XPaHWIHIIE, HO
SHEpPrysl B XPaHWJIHUINE HE MOXET IPOTEeKaTb OOPAaTHO M3 XPAHWJIHINA B IOCIEN0BATEIbHOCTH

COJIHEUHBIX ITaHejiell. Pa3nuyHble CHCTEMbI OHCProxXpaHWJINII, KOTOPLIC BbIIMOJHAKT TaKYyHO



pa3Bsi3Ky, OyayT celiyac ommcaHbl co ccbulkoii Ha ¢ur. 1A, 1B u 1C.

[0034] Paznen 4: KOHCTPYKTUBHBIE pPELIEHUs JIJIs1 SHEPTOXPAHUIINLIA

[0035] @ur. 1A mo0pakaer OJIOK-CXeMy, KOTOpas WILTFOCTPUPYET SHEProXpaHUIIHINE
1300A, xoTOpBIH NpeAHa3HA4YaeTCs, YTOObl BPEMEHHO XPaHUTh H30BITOYHYIO MOIIHOCTb,
MOJIyYAIOLIYIOCST B Pe3ysjbTare IMOTOKAa  MOIIHOCTH, CO3JaHHOIO  OT  MHOXKECTBA
nocnenosarenbHocTel 1100A CONHEUHBIX MaHesel, 3a BbMMETOM MOIIHOCTH, NOTpedisieMon
DC/AC-npeobpazoBarenem 1200A, xorma DC/AC-npeoGpasosarens 1200A mpeoOpasyer 3Ty
MOIIHOCTh B AC-MomHOCTh. AC-MOmHOCTD npenoctaBisiercss B AC-3J€KTPUYECKYIO CETh
1600A 4yepe3 Tpanchopmarop 1500A. Xpanusuiie 1300A monyuyaeT OCTaBIIYIOCS
OCLIMJUTHPYIOIIYIO Tepenady MoImHocTH uepe3 Habop 1400A pa3Bs3biBalOIUX AMOAOB. B oqHOM
npumMepe >TOT OsHeproxpaHmwiuie 1300A crnpoekTHpoBaH, 4YTOOBI BPEMEHHO XPAaHUTh
U30bITOYHYIO 3HEPTU0 1| MBT-HOI (HOTO3/IEKTPHYECKOH CTAHIINH B TEYEHUE 2 MUHYT.

[0036] Tonbko B KadecTBe MpUMepa, MPEATIONO0KUM, YTO EPBUYHBIN UCTOYHUK SHEPTUU
MOJKET YyIEep>KUBATbCs MMPH TMOCTOSIHHOW WHTEHCHUBHOCTH (M YTO MPOU3BOICTBO MOLIHOCTH
nocienosarenbHocTel  porosnekrpudeckux moxayied 1100A ypepskuBaercs, ¢ TeM, YTOOBI
MPEeNOCTABIATh BO3MOXKHOCTh IOCTOSHHOIO TeHepupoBaHuss MomHoctd | MBt-Horo
reHepaTropa) B TEUEHHE JABYX MHHYT. JlJI1 MOCNEnyroIero aHain3a W TEepPBOHAYAIbHBIE, H
OCTaBUIMECS] OCUMWJUIMPYIOLIME NEepefadyd MOILIHOCTH HMMEIT OJWUHAKOBBIE IOBTOPSIIOLIHUECS
¢dopmbl, HO ¢ pasHOCThIO (a3 90°. Bo-mepBhIX, pacCMOTPUM, KaK JSHEPTOXPAHIUIUIIE MOKET
OBITH CIIPOEKTHPOBAH C TOMOLIBIO TpyOOro meronma. Ydrem, YTO LENbI0 SHEProXpaHMIINING
ABIIIETCS. BpEMEHHOE XpaHeHue n30bITouHOo sHepruy, Tak uto DC/AC-npeobpasoBarenu MOryT
N033K€ MPeoOpa3oBaTh ATy COXPAHEHHYIO HHEPTHUIO.

[0037] Kak oOcyxganoch B YIOMSHYTBIX MNATEHTHBIX MyOJIMKALUSIX, pacYeTHBIH
K03 PUIMEHT N30BITOYHONH HEPrUM MO OTHOLIEHHIO K mnpou3BeneHHoW DC-snekrpuyeckoit
sHepruu Bbime 0,5 s THOMYHBIX TPAAULUOHHBIX (POTOIIEKTPUYECKNX CTAaHIMH. [y aHamm3a
NPEATIONOKHUM, YTO (POTOSJIEKTPUYECKON craHimu uMeroT 1| MBT-HbBIe TOCIEenOBaTENbHOCTH
(doTosnekTpuUecKuX CONHEeYHbIX maHeneil; 1 DC-momHocTe npeodpasyercs B AC-MOIIHOCTh
IUI TIPEIOCTABJIEHUs] B CeTh, KoTopas uMmeeT 3-¢pasnyro AC-momHocTh ¢ yactotor S50 'l u
HanpspokeHueM cetu 380 B mepemenHoro Ttoka. B 3ToM ciyudae, mponOIKUTENBHOCTE BPEMEHU
OJTHOTO HHEPTeTUYECKOro LUKJIAa paBHa npuoOmm3uTenbHo 0,01 cexyHAbl, a CyMMapHBIi TOK (a3bl
paseH BIU1OTH 10 1000000/(380/1,732), roe 1,732 - 370 3HaUeHHE KBaAPATHOTO KOPHS U3 3. DTOT
K03(ppHLIMEHT SIBIISIETCS] OTHOLIEHHEM MUKOBOTO HAIPSDKEHHSI K HAMPSDKEHHIO CeTH (JIMHEHHO-
(dazHOMY HampsikeHUIo win "(dasHoMy HanpsikeHuro", B 3-¢asnoit AC-momHocTH). CoxXpaHeHue
3apsiia, acCOLMMPOBAHHOTO C HM30BITOYHON SHEPrueil B HHEPreTUYECKOM LHKJIE ISl STOU
3JIEKTPOCTAHIINH, MOTPpeOyeT SKBUBAJICHTHON 3apsiTHOW €MKOCTH MPUOIU3UTEIHHO B 8 VO
(0,5*%0,01*1000000/(380/1,732)), roe "V" - 3TO pa3sHOCTb HANPSLKEHUH CIPOSKTHPOBAHHOTO
XPaHWINILA TEPEeA U MOCHEe 3apsaKU.

[0038] UToObI MakCUMH3HUPOBATh HCIOJb30BAHWE HEPruH sl 3Toi PV-craHuuu, B
HEKOTOPBIX BapHAaHTaX OCYyINECTBJIEHUs, pabouee Hanpsokerne MEUPT-onTuMmmsaropa 10MKHO

ObITh B mpenenax 75% oT HanpspKeHUs Ui CO3[aHus MakcuMaibHO PV-momuoctu. Jpyrumu



CJIOBAMH, JMAIa30H HanpsbkeHui nis 75% reHepupoBaHUs MAaKCUMaJbHOW MOIIHOCTH JOJIKEH
HaOmoaTeCst B 3TUX BapuaHTax ocyuiectsierns MEUPT-ontumusaropa. M3mepeHHble BOJBT-
aMIIepHblE JaHHBIE YKa3bIBAIOT, YTO TUIUYHO 3TOT JWAaNa3oH paBeH npudmausutensHo 80 B.
Korma »ToT panana3oH HamnpspKeHUs BBIOMpaeTcs B KadecTBe AHMAra3OHa HANpPsDKEHUs
3apsna/paspsina (t.e., V=80 B) mns sHeproxpaHmiuiia, 3apsiaHas €eMKOCTb 3HEProXpaHUIININA
paBHa mpubmmsurensHo 0,1 @ Ha xaxablii MBT, Ha Kaxuplli >HepreTHdeckuil LUk (Tae
sHepretudeckuid Uk amutcst 0,01 cexyHab).

[0039] Ecnu KOHCTPYKTUBHBIM pELICHHEM SBJISIETCS XPAHEHHE 3TOr0 MaKCHMAaJbHOTO
KOJIMYECTBA M30BITOYHON SHEPTUH, HAKATUIMBAIOIIENUCS B TeueHue ABYX (2) MHUHYT, TpeOyemas
SKBHUBAJICHTHAsl 3apsiaHas eMKocTb pasHa 1200 @ (100*120*01) nmms 1 MBrt-HoM
¢doroanexTpudeckoil ctanuuu. Jta TpeOyemasi SKBUBAJICHTHAS 3apsiiHAS €MKOCTb HAa3bIBAETCSI
"MOTHOW MaKCHUMAJIbHOM 3apsiAHON €MKOCTBIO", a KOJIMYECTBO aCCOLMUPOBAHHON COXpPaHEHHOU
B XPaHUJIMILE SHEPTUU Ha3bIBAETCsl "MOJHON MaKCHMAaIbHONH €MKOCTBIO SHEPrOXpaHWINIIA" NN
"OJTHON MaKCUMaJIbHOM N30BITOUHON 3HEpPTHel" B 3TOM JOKYMEHTE.

[0040] Ecmu uCHONB3YKOTCS TOJBKO TOHKOIUIGHOYHBIE KOHIEHCATOPBI, UYTOOBI
VIOBIETBOPSTH 3TOH  TpeOyemMol 3apsiiHOH  €MKOCTH, KOMIUIEKT TOHKOILJICHOYHBIX
KOHJIEHCATOPOB, TPeOyeMbIX Ui AOCTIDKEHMs 3TOH 3apsSAaHON eMKOCTH, OyZeTr dYpe3MepHO
OonpmM 1Mo 00BEMYy M OYEHb JOPOTOCTOSIIIUM B KANHUTAJOBIOXKEHHUSAX. Takum oOpas3om,
SBJISIETCS HENPAKTUYHBIM MPOEKTHUPOBATh TAaKOW HHEPrOXPaHMIIMILE, COCTOSALIUN TOJNbKO U3
TOHKOILJIEHOYHBIX KOH/I€HCATOPOB.

[0041] B xagecTBe yXMLIpeHHUS Ui 3TOH IpyOOH KOHCTPYKLMHM MOXHO BKJIIOYATh
dapaneeBckue ycTpoiicTBa (Takue Kak aKkKyMYJSTOPbI) B KOHCTPYKLHMIO, YTOOBI YMEHbBIIAThH
oObeM u pasmep. TuiarenbHbll aHaNU3 M300peTaTeNsIMU TOKAa3bIBAET, YTO Tpedyemas 3apsiaHas
€MKOCTb Ha CaMOM JeJie SIBJSIeTCS] TEeXHUYECKH YIpaBiIseMONH il SHEProXpaHWIMILA C
TOHKOIUICHOUHBIMH KOHJEHcCaTopaMu U (apaneeBCKUMH ycTpoicTBamMu. OmHAKO, CTOMMOCTb
TAKOTO XPAHWJIMIIA BCE €Ile SIBJISIETCS CIUIIKOM BBICOKOH, YTOOBI OBITh BHITOHOM, €CJIN TOJIBKO
L[eHa aKKyMyJIITOpa HE MOXKET yIacTh, [0 MeHbIel Mepe, B 3 pas3a, B TO K€ BpeMsl COXPaHss Ty
e pabouyro XapaKTePUCTHKY.

[0042] Hcnonb3oBaHHE BIEKTPOIUTHUYECKUX KOHIEHCATOPOB MOXKET 3HAYUTENIBHO
yMeHbLIaTh TpeOyemble KamuTanbHble 3aTpaThl. OTHAKO, 3TO MOBBICHUT 3KCIUTyaTallIOHHBIE
pacxompl BCIAENCTBHE OTHOCUTENBHO KOPOTKOIO CPOKa CIY»KObI TAKUX KOHIEHCATOPOB. Takum
o0pa3oM, B HACTOAILIEE BPEMSs, UCIOJIb30BAHUE BJIEKTPOJUTHYECKIX KOHAEHCATOPOB TAKXKE HE
ABIISIETCS MPaKTUYHBIM. ClienoBaTenbHO, rpyOblii METOA peleH s He 10OUBaeTCst SKOHOMUUYECKH
BBIFOJIHBIX KOHCTPYKTHUBHBIX peIleHHi ¢ TpeOyeMoil MOJHOW MaKCHUMaJbHOH €MKOCTBIO
SHEProXpaHWIUILIA.

[0043] ITpuHUUIIBI, OMCAHHBIE B JAHHOM JOKYMEHTE, HCIOJIB3YIOT CIenyroume (HakThl,
HaOJIF0 1aBLTHECS] U300pETATEIsIMY, IJIS PELIEHUS 3TOH MpoOIeMBbl:

(1) bompumucTBo cymectByromux DC/AC-npeobpasoBareneli MOryT JieTKO OBICTPO
MOBBIIATh WJIM MOHUKATh MOIIHOCTh Ha 3% 3a OIHY CEKyHAy, a Takxke cyumecTtByroume 500

kB1-HBIe DC/AC-n1peobpazoBareny MOTYT JIEFKO OBICTPO MOBBIMIATDH WJIM MTOHIKATh MOLTHOCTb



6onee uem Ha 10 kBT 32 ogHY CeKyHIY BO BpeMs pabOTHL

(2) B xagectBe rpyboro nHaOmomenus, tunuuHas 1 MBT-Has Qorosnexkrpuueckas
CTaHLMsI HAaYMHAET MPOU3BOJCTBO MOLIHOCTU C HYJIEBOW MOIIHOCTH KaXA0€ YTPO M PEAKO
YBEJIIMYMBAET CBOE IMPOU3BOACTBO MOIIHOCTH ObicTpee ueM Ha 10 kBT/c B cBoeil 0ObIMHOM
ekeZHeBHOI padore.

(3) ¢orosnekrpuueckass craHuus MBT-HOro ypoBHS (C HOMHHAJIBHOH MOIIHOCTBIO
Heckonbko 1 MBT) MokeT BpeMsi OT BpPEMEHH WCIBITBIBATH TEMII MOBBIIIEHUs HECKOJbKo 10
kBT/c BO BpeMsi KOPOTKOTO pe3KOro BCILIeCKa MOIMHOCTH. OHAKO, SHEPrusi, COAEPIKALIAsCS B
3TOM KOPOTKOM BCIUieCcKe (WM Jake BO BCIUlecke Heckoiqbko 100 kBT/c), sBisiercs
HE3HAYUTEJIBHON MO CPAaBHEHUIO C CYMMAapHOW €XKEJHEBHOW JHEpPruel, NpPOU3BOAUMON B
sJeKkTpocTaHusAX MBT-HOro ypoBHs.

[0044] U3 stux Tpex dakTopoB uszobperarenu omnpexpenwau, 4yto (1) reHeparms
MOIIHOCTH B K&)XKIOM U3 MOCJIEN0BATEIbHOCTEN CONIHEUHbBIX MMaHeJell HAUMHAETCsl C HyJI KaKao0e
yTpo; u (2) PV-reHepaTtop He reHepupyeT MOJHYI) MOIIHOCTb MIHOBEHHO. Takmm obpasom,
ocCTajibHasl OCLWJIIMPYIOIIasi Nepeadya MOLIHOCTH He IOBBIIIAETCS 10 CBOEr0 MaKCHUMAaJIbHOTO
3HauU€HUsT MTHOBEHHO. JIpyrMMu cioBamH, OCTajibHas OCLMJUIMPYIOINAs MepeAada MOIIHOCTH
YBEJIMYNBAETCS TUIIMYHO IOpa3/io HECKOJIBKO IMOCTENEHHO N0 CPAaBHEHUIO C TEMIIOM MOBBILIEHUS
DC/AC-mpeobpaszosareneii. Kpome  Toro, KOJIM4YeCTBO  JSHEPrHM B KAaKOM-JIHOO
KPaTKOBPEMEHHOM IIOBBIIIAIOIIEM BCIUIECKE HE SBJSIETCS 3HAYMUTENBbHOW MpobieMoil mpu
HAKOIUIEHUU 3Hepruu Ajs PV-cranuuii ¢ HOMMHaIbHON MOITHOCTHI0 1 MBT ninu Beiue.

[0045] CnenoBarenbHO, BMECTO MPOEKTUPOBAHUSA SHEProXpaHWININA,
NPUCTIOCOOJIEHHOTO ISl XPaHEHUSI MAKCUMAJIBHOTO TTOJIHOTO KOJIMUECTBAa N30BITOYHON SHEPIHH,
NPUHLIUIBIL, ONHUCAHHBIE B JAHHOM JOKYMEHTE, MNPEeAiaratoT MNPOEKTHPOBATh XPAHWUJIMILE JJIs
XPaHEeHUs KOJIMYECTBA YHCTON SHEPTHH, PABHOTO (B TEYEHUE, CKaskeM, 2 MUHYT) Pa3HHLIE MEXIY
U30BITOYHON JHeprueil, BBEOEHHOW B XpaHwiumie, U OdHeprued, koropyro DC/AC-
npeoOpa3oBaTenib(M) U3BICKIM U3 XPAHWIUINA. OTO KOJIMYECTBO HHEPrHHM HA3bIBAETCS
"MakCcUMabHOH mudepeHIraIbHOl M30bITOYHON JHEprueil” B HTaHHOM JOKYMEHTE. JTO
KOJIMYECTBO MaKCUMaJbHOU auddepeHnnanbHON U30BITOYHON SHEPrUd TroOpa3i0 MEHbIIe
MaKCHUMaJIbHOH TOJHON HM30bITOUHON sHeprum. Takum 0o0pa3oM, jierde MpPOEKTUPOBATH TAKOH
MEHBIINH HSHEPrOXpaHUJIUINE;, KOTOPBIM SBISAETCS YIPaBJIAEMbIM B TEXHOJOTHH, a TaKXkKe
SKOHOMMYHBIM.

[0046] ®ur. 1B wu3o0paxkaer OJOK-CXeMy, KOTOpash CHUMBOJHMYECKU HILUTFOCTPUPYET
sHeproxpanmumie 1300B, koTopoe XpaHUT HU3OBITOYHYK) MOIIHOCTH, TOJYYAKOUIYIOCS B
pe3yJibTaTe MOTOKa MOIIHOCTH, MPOU3BOAMMOIO OT MHOXKECTBa mocienosarenbHocTel 1100B
COJIHEYHBIX TMaHeNeH, 3a BbUETOM MOIIHOCTH, 3aTpaumBaemoii DC/AC-nmpeoOpa3osarenem
1201B. B To xe Bpewms, apyroii DC/AC-npeodpaszoBarens 1202B ynpasisiercss moCcpencTBOM
MEUPT-konTpomnepa 1310B, uTo0pl mony4arth mpuONM3UTENBHO Takoe ke komudecTBo DC-
sHepruu u3 >Heproxpanwmmma 1300B (comepskamero m3dObirounyro sHepruto). Oda DC/AC-
npeoOpaszosatens 1201B u 1202B omHOBpemeHHO npeoOpasyroT nonyueHHyro DC-3Hepruro B

AC-MOImHOCTD U NpeaocTasisAoT 3Ty AC-MOILIHOCTb B OJHY U Ty ke ceTb 1600B uepes oaun u
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ToT ke TpaHcopmarop 1500B. Ilpum 3TOM XpaHeHHE UNUCTOH 3HEPTUH, HMEIOLIeecs B
xpanmwiie 1300B, MoxeT ObITh YMEHBIIEHO 10 OY€Hb HEOOJNBIION €MKOCTH 10 CPAaBHEHHUIO C
emMKocThIo XpaHunuima 1300A, nsobpaxenHoro Ha ¢ur. 1A.

[0047] ®ur. 1C nzobpakaer KOHPUTYPALUIO, KOTOPasi SBJSIETCS MOAU(PUIIMPOBAHHON U3
KoHuUrypauuu, usoOpaxeHHoil Ha ¢ur. 1B, HO mMeer npuOIM3UTENBPHO Ty Xe pabouyro
XapaKTEePUCTHKY, YTO M KOH(Urypauus, nsobpaxerntas Ha ¢ur. 1B. Kak nzobpakeHo Ha ¢wur.
1C, sneproxpanumuiie 1300C coxpansier notok DC-MOIHOCTH, MPOU3BENEHHBII TOCPEICTBOM
nocienosatenbHocTell 1100C (BOTOINEKTPUYECKUX COJNIHEYHBIX TNaHesel, yepes Habop 1400C
muoznos. Isa DC/AC-npeobpazosarens 1201C u 1202C ympasnstorest nocpencrsom MEUPT-
koHTposuiepa 1310C, uTtoObl monydaTh (M HAaKAIUIUBaTh) NPUOTUUTENBHO OJUHAKOBYIO
cymmapuyto DC-momHocte 13  sHeproxpanwimma 1300C B KoJIMuUecTBE, KOTOpOE
PUOTH3UTENILHO paBHO BXOJHOM DC-sneprun, MPOU3BEACHHOMN MOCPELICTBOM
nocjenoBaTebHOCTEeH  (poTo3IekTprueckux Mmoaysed. Takum oOpa3oM, CyIIecTBYeT JIHINb
O4YeHb HeOONBLIONH BXOMHOW OajlaHC MOJE3HOH MOIMHOCTH Ha BXOAAX M BBIXOJAX XPAHMIHINA
1300C. 1 1201C, u 1202C omHOBpeMeHHO mpeoOpa3yroT nonydeHHyro DC-momuocts B AC-
MOIIIHOCTb, NPEIOCTaBIsIEMYD B OOHY M Ty € cerb 1600B uepes omumH U TOT Xe
Tpancpopmarop 1500C.

[0048] Bkparume, kak wusobpaxxeHo Ha ¢ur. 1B (korma mpaBHIBHO pa3Bs3aH),
SHEPrOXPaHIIIUINE MOXKET U3BJIEKATh H COXPAHATh M30BITOUHYIO SHEPTUIO B (hOpMe OCTaBLISHCS
OCLIMJUTMPYIOLIEHN Nepeadl MOLIHOCTH, KOTOpasi OCTaeTCs Mocie TOro, kak npousseaeHHas DC-
MOLITHOCTh U3BJIEKAETCS ITOCPEICTBOM yCTPOHCTBA U3BJICUEHUS SHEPTUU (KOTOPOE MOXKET OBITH
BCTpoeHHbIM B KkadectBe wmoayisi DC/AC-mpeoOpazosarens 1201B). [pyroit DC/AC-
npeoOpaszosatens 1201B npennasHawaercsi, 4ToObl W3BIEKaTh NPUOIU3UTENBHO TaKOE XKe
KOJIMYECTBO JHEPruM H3 dHeproxpaHmwiauma 1300B, uToObl yMeHbIIATh YUCTYIO BEJNIUYHUHY
M30bITOUHON HEPruy, COXPaHEHHOH B Xpanunuie. Takum o0pa3oM, OTHOCUTEIBHO HEOOIbIIOE
XPaHWIUIIESBJISAETCS JOCTATOYHBIM.

[0049] Taxxe, kak wu3obpakeno Ha ¢ur. 1C (korma T™pPaBUIBHO Pa3Bsi3aH)
sHeproxpanmwiuuie 1300C moxxker mosydaTh BCIO npousBeaeHHy DC-momHOCTE  OT
nocienoBarenbHocTel  poTtosnekrpuueckux Moxyieir 1100C. Ocuwummpyromas mnepenada
MOILITHOCTH 3aTeM Hu3BJekaercs: nocpencrsom DC/AC-mpeobpaszosareneii 1201C u 1202C, B TO
BpeMsl Kak H30bITOYHAs SHeprusi (OCTaBINASCS MOIMHOCTb) TakXKe KOCBEHHBIM O00pa3om
coxpansiercss B sHeproxpanmmmiie 1300C B ¢opme, cnBunytoit Ha 90° ot (a3el ocTaBmeiics
OCLMJUTHPYIOLIEe nepenayn MomHocTH. Kak MokeT ObITh BHIOHO, 5Ta HM30BITOYHAS SHEPTHUs
Tak)ke KOCBEHHBIM 00pa30M aBTOMATHYECKH H3BJIEKAeTCs U coxpansiercs B xpanmnuiie 1300C.

[0050] ITpumensiss OO KOHCTPYKLHIO, H300paskeHHyI0 Ha ¢ur. 1B (iubo Ha ¢ur. 1C),
IIPOEKTUPYEMBIM  SHEPrOXpaHWIHIIE MOXKET CIYXUTb B KaudecTBE OSHEProXpaHWIMILA,
npemioxkenHoro g MEUPT-ontummzaropa; KOTOpBIi BpPeMEHHO XpaHUT HeOOJbInoe
KOJIMYECTBO YUCTON M30BITOUHON SHEpruu, KoTopasi caBuHyTa Ha 90° mo ¢asze. TpyaHas 3amada
NIPOEKTUPOBAHUS OJHEPrOXpaHW/IHWIIA Terlepb CMEINaeTcss Ha 3aJady [POEKTHUPOBAHMS

npaswibHOro MEUPT-koHTpOMNEpA.
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[0051] Paznen 5: Heobxonumbie ¢pynkimn MEUPT-koHTpoiepa

[0052] KoHuTposmnep AOMKEH HMMETb BO3MOXKHOCTb YMPABIATb ACCOLMMPOBAHHBIMU
DC/AC-npeobpazoBareneM(simu), 9ToObl COTJIACOBAHHO TOTPEOJISITh MPABHJIBHOE KOJHUYECTBO
SHEPruM M3 XPAaHUJIMIIA, KOTOPOE IO CYIIECTBY PABHO KOJHUYECTBY H30BITOYHONW MOIIHOCTH,
3apskaeMol B XpaHunuiie. [Ipu 5TOM MOXHO MUHMMM3UPOBATb YUCTOE KOJIMYECTBO SHEPTHUH,
COXpaHsAEeMOH B XpaHWIWINE, W MOANEPKUBATH aJeKBaTHOE COAJaHCHPOBAHHOE XPAaHEHHE
SHEPTUM B  XpaHWwMIe, uToObl crabunmsuposaTh pabory cuctemel. Ilpu  3ToM
SHEPrOXPaHIIUINY HEOOXOIUMO JIMLIb XPAHHUTD (MU MPEAOCTABIISATh) PA3HOCTh SHEPTUN MEKAY
3apsokaeMoii  M30BITOYHOM — SHeprue UM MOIIHOCThEO,  morpedmsiemoit  DC/AC-
npeobpaszoBaTeieM(siMu), B HEOOJIBIIIOM BPEMEHHOM HHTEPBAJIE.

[0053] C nmomoup0 MpUCIIOCOOIEHHOTO KOHTPOJUIEpa pa3HUIA SHEPTHH MOXKET OBITh
CIPOEKTUPOBAHA YIpaBlisieMO Majoil. BpemeHHOH uHTEpBal MOXET OBbITh CIPOEKTUPOBAH
IOCTaTOYHO JUIUTENbHBIM IS OBBIIEeHUs WK noHmwkenus aisi DC/AC-npeoOpasosatensi(eii) B
COOTBETCTBUH C M30BITOUHON SHEPTHEN; U JOCTATOYHO KOPOTKUM, YTOOBI 3HAYUTEIBHO CHIKATh
€MKOCTb XPaHWIHINA, B TO K€ BpeMs BCE eme coxpaHss padoTy CHCTEMBI YCTOWYHBOM.
PacderHass eMKOCTh XpaHWIMIIA MOXKET, TaKUM 00pa3oM, yMeHbIIaTbcs a0 Ko3dduumeHta
menee 0,001 st MAKCUMAITBHOM MOJTHOW M30BITOYHON SHEPTHH. DTa eMKOCTh MeHbIIe 2 @ st
kaxnoit 1 MBT-0i1 $oTO3MeKTpUYIECKON CTAaHIMH, yIpaBiseMas 3apsaHas eMKOCTh Jaxke MpHu
UCIIOJIb30BAHUM  TOHKOIUUIEHOYHBIX ~ KOHJAeHcaropos. Ilpumep mnonxomsmmero MEUPT-
KOHTpoJUIepa OyAeT OMUCAaH HIKE OTHOCUTEIBHO pa3uenos 12-14 Huxe.

[0054] Paznen 6: O6beanHEHHOE ¢ KOHAEHCATOPOM/AKKYMYJISITOPOM SHEPTOXPAHMITUIIE

[0055] Hdpyroii mpobnemMol sBJISETCS TO, YTO XOPOIIUN TOHKOIUIEHOYHBIN KOHIEHCATOP
MoxeT paborate B TeueHue 10-15 net, B TO jxe BpeMsl BCe ele coXpaHsisi Heckoibko 80% cBoeit
NepBOHAYAIBHON €MKOCTH, B TO BPeMsl KaK XOpOLIMH aKKyMYJISITOp MOXKeT paboTaTh MeHee S
JeT ¥ uMeTh mnpuOmmsutTenbHo 70% CcBOeH 3apsgHONH €MKOCTH IMOCHe 3TOrO0  BPEMEHH.
CnenoBarenbHO, TOUYHBIH OajJaHC KOHCTPYKLUMH TMPEANONAraercss JUisi  ONTHMH3ALUH
SKOHOMHYECKHX 3aTpaT. Kpome TOro, KOJMYECTBO HEPTUH B XPAHWIHINE JOJDKHO OBITH
JIOCTaTO4YHO OOJbIINM, YTOOBI CTa0MIM3UPOBaTh padoTy Bcernma. MonenupoBaHUsI MPOEKTa
MOKa3ajJH, YTO C TEKYLIMMH LEHAMH TOHKOIUIEHOYHOI'O KOHJEHCATOpa M aKKyMYJISITOPOB,
Tunosas 20-1eTHss ONTUMAJIbHASL KOHCTPYKLMSA dHeproxpanuwiuia st 1 MBt1-noli PV-cranuun
SIBJISIETCS. KOHCTPYKLMEH ¢ TOHKOIJIEHOYHbIMH KoHaeHcatopamu 0,1-1 @, oObenuHEHHbIME C
ABTOMATHYECKHUM KOMIUIEKTOM AaKKyMYJIITOPOB MNpHOMM3UTENbHO S50 AdY ¢ MOAXOASIIUAM
pabouuM HaIPSHKEHHEM.

[0056] Pasmen 7: IlpenorBpamieHue B3aUMHOMW AQHHUTWISIMUM  MOIIHOCTH B
MOCJIEIOBATENBHOCTSX (POTOINEKTPHUECKUX MOAYJIEH

[0057] Kak onmcaHo BbIlIe, METO pa3Bsi3bIBAHUS, IpuMeHeHHbI Ha Gur. 1B u ¢ur. 1C,
NPENOCTABIsAET BO3MOXKHOCTb  IIOCJIENOBATEJIbHOCTSAM  COJIHEYHbIX MAHENeW  3apskarb
SHEProXpaHMIUINEG;, HO NPEAOTBPALIaeT MPOTEKaHWE MOIIHOCTH OOpPaTHO M3 XPaHWIMIIA B
NOCJIEIOBATENBHOCTH (POTOIEKTPUUIECKUX COJHEUHBbIX naHeneil. [Ipu npaBuibHOM NpUMEHEHUN

HaOopa pa3BA3BIBAIOIIMX JHUOJOB 3TOT METOJA HE TOJIKO NMPEAOTBPALIAET YTEUKYy SHEPTUu W3
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XPaHWINIIA Yepe3 MOCIENOBATENbHOCTH (POTOINEKTPHUUECKUX -COTHEUHBIX MaHeNel, HO TaKxkKe
MOJKET MPENOTBpALlaTh SABJIEHHE, OOHAPYKEHHOE N300peTaTesiMi. DTO SIBJICHUE HA3bIBAETCS B
JAHHOM  JOKYMEHTe€  "sBJEHHEM  B3aUMHON  AHHUTWISALMU  MOLIHOCTH  MEXIy
MOCJIEIOBATEIBHOCTSIMU  (POTORJIEKTPUIECKUX MopyJielt", "sBJeHHEeM B3aMMHONW aHHUTUJISILIUH
MOLTHOCTH" WK "SBJI€HHEM aHHUTHUISILIAU MOIIHOCTH" .

[0058] Oto sBneHHWE BO3HUKAET, KOrJa MapajieIbHO-COeAUHEHHbIE HECKOJIbKO
NOCJIeIOBATENIbHOCTEH  (DOTORNEKTPUUECKUX ~ MOAYyJeH  HAKAIUIMBAIOT  MPOU3BEICHHYIO
MOLIHOCTb. JTO SIBJICHHE OCOOCHHO YETKO BBIPAXKAETCs, KOIrna MapajulebHO-COSAMHEHHbBIE
MOCJIEOBATEILHOCTH (HOTOIEKTPUUECKUX MOIYJIEH UMEIOT OYeHb PA3JINYHbIE BOJBT-aMIIEPHbIE
XapakTepucTuku, 3PHEeKTUBHOCTH (POTOINEKTPUUECKOTO MpeoOpa3oBaHUsl W/MIH HAIPSKEHUS
reHEPUPOBAHUS MaKCUMAJIbHON MOIIIHOCTH.

[0059] Hampumep, kxorja He BCE€ COJHEUHbIE MMaHeIN He BO BCEX IOCJIEA0BATEIbHOCTSIX
HAXOMSTCS B TEHU, MOCIEIOBATEILHOCTH, KOTOPbIE HAXOMATCS B TEHU, OYIYT UMETh HECKOJIBKO
HU3KYI0  3((EeKTHUBHOCTD  (POTOJNEKTPHUECKOrO  MpeoOpa3oBaHUsT MO  CPABHEHUIO C
MOCJIEIOBATEIbHOCTSIMU, KOTOPbIE HE HAaxomATCs B TeHH. Jlpyrumu clioBaMu, Takue
MOCJIEAOBATEbHOCTH COJHEYHBIX MAaHENed MMET OYeHb pas3jiM4yHble BOJIbT-aMIIEPHbIE
XapaKTEPUCTUKHU JaXK€ B OJHO U TO K€ BPEeMs IIHs, BCJAEACTBHE pa3JMYHOro 3areHeHus. Korma
TaKue MOCJIEOBATEIbHOCTH COJIHEYHBIX naHesnen COEIMHSIIOTCS NapajyieIbHoO,
BBICOKO3(()EKTUBHBIE TOCIEIOBATEIbBHOCTH MOTYT pPa3psiKaTh 4YacThb CBOEH MPOU3BENEHHOM
3JIEKTPUYECKOH MOIIHOCTU B MeHee 3(PQEeKTHBHBIE MOCIENOBATENIbHOCTH COJNHEUHBIX NMaHENeH,
9TOOBl HApPyIIaTh IPOU3BOJACTBO MOIIHOCTH B TMOCJEAOBATENBHOCTSIX (POTOIIEKTPUIECKIX
COJHEYHBIX maHeneil. M3oOperaTtenn MOATBEPIWIM 3TO SIBJIEHHE OKCIEPHUMEHTAJBHO.
OKCHEpUMEHTBhI TaKXKe TOKa3aJId, YTO 3TO SIBJIEHHE MOXKET OBITh MPEeNOTBPALIEHO, KOTraa
HIOCJIEIOBATENILHOCTH  (DOTOIJIEKTPUYECKUX  COJHEYHBIX —TAHeJed SBISAIOTCS  MPaBUIIBHO
pa3Bsi3aHHBIMU.

[0060] Kpome Toro, siBJIEHUE aHHUTHJISIIUA MOIIIHOCTU MOXKET TaK>Ke BO3HHMKATh, KOTTa
NapajyieIbHO COCUHEHHBIE MOCIENOBATEIPHOCTH (POTOINEKTPHUECKUX MONYJIEH MMEIT OYeHb
pa3Hble HANpPsDKEHUS] TeHEPUPOBAHUS MaKCHUMaJbHON MomHocTu. Hampumep, mpenmososkum,
YTO CYLIECTBYET ABE IMOCIEAOBATEIBHOCTH COJHEUHBIX IMaHeJel, COeIUHEHHbIE NMapaIeIbHO -
OlHa uMeeT 15 mocnenoBaTeNbHO COCIMHEHHBIX COJIHEYHBIX NIaHesel, a apyras umeer 19
MOCJIEIOBATEIbHO COENMHEHHBIX COJIHEYHBIX MaHened. MOIMHOCTh, TreHepupyemas B
NOCJIENOBATENIbHOCTH ¢ 19  maHenmsamu, OyZer  ONpeAeNeHHO  MNpOTeKaTb  uepes
MOCJEOBATEPHOCTh C 15 maHensiMH, W BO3HUKAET SIBJIEHUE AQHHUTHISIIUN MOIIHOCTH.
DKCMEPUMEHTHI TOKAa3aJld, YTO MOIIMHOCTb, MOJYYEHHAs U3 BBIMIEYIIOMSHYTHIX MapajlieIbHO
COEAMHEHHBIX JABYX MOCJIEIOBATEIbHOCTENH, MOXET YMEHbIIATBCA OO0 MEHEee MOJOBUHBI
MOIIHOCTH, MPOM3BOAMMON NOCIENOBATEIbHOCTBIO ¢ 19 manensmu B otaenpHocTH. Korma
MPaBUJIbHO PAa3BsI3aHbl, MOIIHOCTb, IOJy4aeMas OT BBIIMIEYMOMSHYTBHIX JBYX MapajliebHO
COEAMHEHHBIX  IOCJIENOBATENbHOCTEH, MOXET BOCCTaHABJIMBATBCA A0  KO3(pduImeHTa
npuOIM3UTENbHO 1,53 1uIsi MOIHOCTH, TPOU3BOAMMON TOCPEICTBOM IMOCIEAOBATEIHPHOCTH ¢ 19

MaHEeJsIMH B OTHEIBHOCTU. BhIIIIeOnuCcaHHbIN OKCIEPUMEHT IMOKAa3bIBACT, HYTO (a) SABJICHUC
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B3aUMHOW aHHUTWISILIMK MOIMHOCTHU cyliecTByeT; u (b) crnocoObl mpaBHIIbHON pa3Bs3KH MOTYT
IPeNOTBpaLIaTh SIBJICHUE.

[0061] B eme omHOM 3kcniepumenTe PV-cTanmus ObUia BBIMOJTHEHA C BO3MOKHOCTBIO
UMeTh 1Ba OJIOKa TeHePUPOBAHUSI MOIIHOCTH, KaKIbI OJIOK COCTOUT U3 85 COJTHEUHBIX MMaHese
OJJHOTO M TOrOo k€ mpousBoaurens u monenu. Kaxaplii u3 aByx OJIOKOB TIeHEPHPOBAHUS
MOLIHOCTH  ObUT  CKOHUrypupoBaH ¢ maTbio  (5) mapauiebHO  COENMHEHHBIMH
HIOCJIEIOBATENLHOCTSIMU  (DOTORJIEKTPHUECKIX MOAYJIeH, 4TOOBl HAKAIUIMBATh IMPOH3BEICHHYIO
DC-3Hepruto. e MOCIIEI0BATENBHOCTH (OTO3IEKTPUIECKHUX MonyJiei ObuTH
CKOH(pMIYpHPOBaHbI C TIOMOLIBKO IMOCJENOBATENbHO COCOMHEHHBIX |5 maHenei, 1Be
MOCJIEIOBATEIPHOCT €  IOCJENOBAaTENbHO COEAWHEHHbIMU 17 maHenssMu U JApyras
MOCJIEIOBATENbHOCTh C IOCJIENOBATENbHO COeNUHEeHHbIMU 21 mnanensto. Korma HanpsxkeHus
TFeHEPUPOBAHUS MAaKCUMaJIbHOM MOHIHOCTH 3TuUX 10 mMociaenoBaTeNbHOCTEH H3MEPSIOTCS
OTAENIbHO POBHO B TOJJEHb C SICHBIM HeOOM, HANpsDKEHUS TeHEPHPOBAHUS MAaKCHMaJbHON
MOIITHOCTH M3MEHSIOTCS B auamna3one ot 420 B camoe menbinee no 610 B camoe Gonbiuee.
Takum 00pa3oM, 3TH MapajjIieNbHO COCOUHEHHBIE MOCIENOBATENBHOCTU (DOTOINIEKTPHUUECKUX
COJIHEUHBbIX TMaHeJell HMEIT O4YeHb pas3Hble HANpPSDKEHUS TIEeHEepPUPOBAHMsI MAaKCHMAaJbHOMN
MOLITHOCTH O] OJHUM U TEM K€ SICHBIM HEOOM.

[0062] Kaxnprit u3 OJIOKOB reHepUPOBAHKS MOIIHOCTH MpeodpasyeT Hakorienayr DC-
MOIIHOCTh uepe3 paznmuuubii DC/AC-mpeobpazoBarens B AC-MomHOCTh. J{si u3MepeHus
SHEPTHH U MOLIHOCTH, POU3BENEHHON B KQXKJIOM ITPOU3BOACTBEHHOM OJioke, KBT'u-n3mepurens
u BartMmerp Obutn mpucoeanHensl k AC-Bexony kaxkmoro u3 DC/AC-nmpeoOpasopareneit
KQXJIOr0 NPOHU3BOJACTBEHHOro Oyoka. T Omoku ObUIM  3aTeM TNPUCOENMHEHBl K
TpaHcdopmaropy, 4ToObl npenocTaBisitb AC-MOIHOCTh B ceTh. C MOMOIIBIO 72 MIEHTUYHBIX
NOKAa3aHUN JByX HM3MEpHUTENell MOIIHOCTH B TeueHue 30-THEBHOIO NepuoAa, U C MOMOIIBIO
UACHTUYHBIX TIOKa3aHUW [AByX KBT'4-usmepureneii B KOHLE 36-JHEBHOTO MEPHOJA,
NOATBEPAMIIOCh, YTO BCE OJIEMEHThl B OTHUX JBYX OJIOKAX Te€HEPUPOBAHMUS MOIIHOCTH
(Bxmouaromux B ceOs aBa HaOoOpa W3MEPUTENbHBIX JAaTYMKOB) OBbUIM MO  CYIIECTBY
UCHTUYHBIMU.

[0063] Omun 6J10K TeHepUPOBAHUS MOLIHOCTH ObLT 3aTe€M MOAU(PHUIIUPOBAH, YTOOBI OBITH
CKOH(UTYPUPOBAHHBIM € TOMOIINBI0 4 mocienoBarenbHocTeid w3 21 manenu (u 1 maHenp He
UCTIONB3YETCSA); B TO BPEMS KaK IPYroil OJIOK reHepupOBaHMs MOILIHOCTH OCTAJICS] HEU3MEHHBIM
W3 BBILIEONUCAHHBIX S5 mnocaenosarenbHOCTEd. HM3MepeHHOE TMNPOU3BOACTBO MOLIHOCTH
MOIU(PHUIIMPOBAHHOTO OJIOKa T'€HEePUPOBAHUSI MOIMHOCTH ObTO THNUYHO B 4,1 pasa Oombime
T€HEPUPOBAHUSI MOIIHOCTHU JIPYroro OJIOKa JJisi T€HEPUPOBAHUSI MOIIHOCTH POBHO B MOJIACHD U
npu sicHoM Hebe. 3areM Mbl M3MEpsUId B TedeHue Imectunecstu (60) nHel HaKOIJIEHHYIO
MPEIOCTABIICHHYIO SHEPTHI0, KOTOpasi ObLTa MOJydeHa U3 MoKa3aHui NByX KBT-u-m3mepureneii.
MopudunrpoBaHHbl OJIOK T€HEPUPOBAHUS MOIIHOCTH MPEIOCTaBUII SHEPTHUI0 B CeTh B 3,38
pa3a OoJblIe MO CPaBHEHUIO C HEMOAU(PHLHPOBAHHBIM OJOKOM T€HEPHUPOBAHMS MOLIHOCTH.
BrimeonucanHple 3KCIEPUMEHTBHI SICHO U ONPEAENEHHO JO0Ka3ajH, 4TO SIBJICHHE B3aUMHOMN

AHHUTWIIEIOUKM  MOIIHOCTU Ha CaMOM [AC€JE€ CYHECTBYET B TMapalui€JIbHO COCAMHCHHBIX



14

MIOCJIEIOBATENBHOCTAX  (POTONEKTPUIECKUX MOJYJIEH; OCOOEHHO C MOCIEeNOBATEIbHOCTIAMHY,
UMEIOLIMMH OY€Hb Pa3Hble BOJIBT-aMIIEPHbIE XapaKTEPUCTUKU WJIM OUY€Hb Pa3Hble HAINPSDKEHMs
MaKCUMaJbHOW MOLIHOCTH.

[0064] B 3axioueHue, MpaBWIbHBIA CHOCOO Pa3Bsi3KM B COOTBETCTBUU C MPUHIIUIIOM,
ONMMCAaHHBIM B JAaHHOM JOKYMEHTEe, MOXET MpeJOTBpallaTb YTEUKy OJHEpPruu U3
SHEPrOXpaHWINILIA 4Yepe3 MOCIEeJOBATeIbHOCTU COJHEUYHBIX MAaHEeNed;,; a TakkKe MOXKEeT
IpenoTBpalaTh OOHAPY)KEHHOE SBJIIEHHE B3aUMHON AHHUTWIALMH MOLIHOCTH  MEXIY
NIOCJIEIOBATENBHOCTMH (POTOIJIEKTPUIECKUX MOTYJICH.

[0065] Pa3men 8: DkcnepuMeEHTBI, KOTOpbIE AOKA3alu CYLIECTBOBAHHE U3OBITOYHOMU
SHEpTuu

[0066] ITepen onucanuem koHCTpyKunit MEUPT-onTumMusaropa 3TOT pa3aes OnuchiBaeT
SKCIIEPUMEHTHI, YTOOBI OKOHYATENIBHO JTOKAa3aTh CYLIECTBOBAHME M30BITOUHON HEPTUH B TaKUX
(OTONEKTPUIECKUX ~ CTAaHIMSX, KOTOPOE  TMPEACKAa3aHO  YIOMSHYTBHIMH  TATEHTHBIMU
nyomukarusvu, US2016/0036232 u US2017/0149250 Al. UroObl HATOMHUTH, YIIOMSIHYTHIE
NATeHTHbIE MyOJUKALWK  ONPENessIIoT  W30BITOYHYI0 OSHEPrHI0 KaK  3JIEKTPO3HEPTHIO,
NPOM3BENCHHYIO, HO HE M3BJICYEHHYIO W/WIM HCTOJB30BAHHYIO MEPE MPEBPAIIEHUEM B TEILIO.
B uactHOCTH, B (OTO3NMEKTPUYECKON CTaHIUH, "M30BITOYHAS HHEpPrus” BKIIOUAET B CeOs
OCTaBIIYIOCSI 3JIEKTPOSHEPTHI0, KOTOpasi CYIIECTBYET, MOcje TOro kak mnpousseaeHHas DC-
SHeprusi u3Bjekaercs u mnpeodpasyercss B AC-momHocTh mocpeactsoM 3-¢asubix DC/AC-
npeoOpaszosateneii.  MEUPT-ontummszarop  Moker  ObITh  NpenHAa3Ha4yeH,  YTOObI
3aXBaThIBATH/UCIIONB30BaTh 3Ty OCTABINYIOCS 3JEKTPOIHEPTHIO, M30BITOUYHYIO 3HEPTHIO.
ITocnenyroinee ONUCHIBAET 3KCIEPUMEHTAJbHBIE YCTAHOBKM M IMOLIATOBBIE BBIOJHEHUS
5KCIIEPUMEHTOB.

[0067] ®ur. 2A wu3o0pakaeT HAYaJIbHYIO HACTPOHKY (HOTOINEKTPHUUECKONW CTAHLIUH
2000A, copmepskameii 2 6moka 2100A u 2200A renepupoBanus AC-momHocTH. Kakapiii u3
omokoB 2100A u 2200A renepupoBaHus AC-MOIIHOCTH NPUMEHSIET Ha TPAKTHUKE CJIEeToe
MPPT-cornacoBanue, u mnpenoctanisier 3-¢pasHydo AC-MOIIHOCTb B 3JIEKTPUYECKYIO CETh
2600A. bnok 2100A renepupoBanusi AC-moigHocTH coctouT u3 reHeparopa 2110A DC-
momHoctTH U 3-pasmoro  DC/AC (15 xBt) mnpeobpasosarenss 2130A. bnok 2200A
renepupoBanusi AC-momHocTH coctouT m3 rereparopa 2220A DC-momuoctu u 3-¢dassoro
DC/AC (15 kBt) mpeoOpasoBarenst 2230A. TI'eneparop 2110A MOIIHOCTH HCHONB3YET 2
napajieNlbHO-COeANHEHHbIe  mocnenoBarenbHocT 2111A m 2112A  (doTosnexkTpruecKkux
moxyJei, urodel reaepupoBatb DC-anektpuuecto. ['eHeparop 2220A MOLIHOCTH HCHOJB3YET
apyrue 2 mapalieNbHO-COEAMHEHHbIE mnocheaoBaTenbHocT 2221A u 2222A  COTHEYHBIX
naHeneil, 4robsl reHepupoBaTh DC-anextpudectBo. Kaxpmas u3 4 mnocienoBaTenbHOCTEH
(OTOIEKTPUIECKUX MOAYJIEH COCTOMT M3 25 TOCIeNOBaTeNIbHO COSOUHEHHBIX COJIHEYHBIX
NaHeNel; Kaxaas MaHedb NpucrnocoOneHa sl reHepupoBanus 250 BT MOIMHOCTH POBHO B
TIOJIZIEHb U C SICHBIM HEOOM.

[0068] I'erepatop 2110A DC-momuoctu nogaer DC-momrHOCTh K 3-aznomy DC/AC-

npeobpaszoBaremo 2130A; a reneparop 2220A DC-momuoctu nomaer DC-momuOCTE K 3-
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¢d3aomy DC/AC-npeobpazosarento 2230A. Dtu nBa npeodpasosarens 2130A u 2230A 3arem
npeoOpaszytoT nonanHyro DC-momuocts B 3-dasnyro AC-momuocts. B skcnepumente AC-
BBIXOJHAsT MOIIHOCTh OnokoB 2100A m 2200A reHepupoBaHMs MOIMHOCTH ObUla H3MEpeHa
nocpenctsoM AByx 3-¢asHbix AC-BartmerpoB (B KBT) 2351A m 2352A, COOTBETCTBEHHO.
IIpoussoactBo AC-3Hepruu (B kB1u) stux nByx OmokoB 2100A u 2200A reHepupoBaHUs
MOIIHOCTH TaKke OBLIO M3MEpeHO IMOCPEACTBOM ABYX KB-u-msmepureneii 2361A u 2362A,
cooTBeTcTBeHHO. IIponsBenenHast 3-dasnas AC-MOIHOCTD ObUIA 3aTE€M NPENOCTABICHA B CETh
2600A uyepe3 Tpanchopmarop 2500A. GorosaekTpudeckas CTaHIMs padoTana, U MPOU3BOICTBO
sHeprun nByX OnokoB 2100A u 2200A nnsi renepupoBanuss AC-MOIIHOCTH HM3MEPsUIOCH B
TeueHue 7 THeM.

[0069] Tlokasanus nByx KBT-4y-u3mepureneil mokasblBajiu paBHbIE 3HAUEHUS KaxabId
IeHb B TEUEHUE STOrO NMEPHUOa BPEMEHH. DTO 00ECIIEYNBAET BBICOKYIO JOCTOBEPHOCTD TOTO, YTO
BCE BJIEMEHTHI 3THX JBYX 0J0k0B 2100A m 2200A reHepHpOBaHUS MOIIHOCTH (BKJIFOYAIOIIUX B
ceOs1 1Ba KOMIUIEKTAa WHCTPYMEHTOB JJISI M3MEPEHHsI) SIBJIAIOTCS MO CYIIECTBY HACHTUYHBIMH.
ITocne 3Toro stana oguH U3 AByX 0J0k0B 2200A renepupoBanusi AC-MOIIHOCTH ObUT COXpaHEeH
HEM3MEHHbIM, B TO BpeMsi Kak napyroi Omox 2100A renepupoBanust AC-MOIIHOCTH ObLI
mMonuduIMpoBaH ¢ Apyroi koHpurypauueri 2100B, koTopast nzobpaskeHa ¢ JIeBO CTOPOHBI Ha
¢ur. 2B.

[0070] bmox 2200B reHepupoBaHus MouHOCTH Ha ¢Gur. 2B sBisiercs
HemoaupuuupoBaHHbiM OnokoMm 2200A renepupoBanusi momHoctd Ha ¢ur. 2A. Taxke,
snementsl 2351B, 2361B, 2352B, 2362B, 2500B, 2600B Ha ¢wur. 2 SBISAIOTCS TAKUMH K€, YTO U
anemeHThl 2351A, 2361A, 2352A, 2362A, 2500A, 2600A, coorBeTcTBeHHO, Ha ur. 2A. Kpome
TOTO, XOTs KOoHurypauus 6yoka 2100B renepupoBaHus MOIIHOCTH OTiH4aeTcs Ha ¢ur. 2B mo
cpaBHeHHIO ¢ 0110koM 2100A reHeprpoBaHHs MOIIHOCTH Ha (Ur. 2A, HEKOTOpBIE U3 HJIEMEHTOB
Onoka 2100B reHepupoBaHusi MOIIHOCTU Ha (ur. 2B SBIAIOTCS TaKUMH K€, YTO M 3JIEMEHTHI,
KOTOpble BKIOYeHbI B Onok 2100A renepupoBanusi MouiHocTH Ha ¢ur. 2A. Hampumep,
nocienosarenbHoctd 2111B u 2112B  ¢doTosnektpuueckux moayied Ha (Gur. 2 sIBISIOTCS
TAaKUMHU 3Ke, 4T0 U -nocienoBareiabHOCTH 2111A m 2112A HOTONEKTPUUECKUX MOIYJIEH,
coorBercTBeHHO, Ha ¢ur. 2A. Ananormuno, DC/AC-npeoOpasoBarens 2130B nHa ¢ur. 2B
sBisieTcst TakuM ke, 9to 1 DC/AC-npeobpazosarens 2130A Ha dur. 2A.

[0071] Cnenyromme mects (6) 3TarnoB OMUCHIBAIOT, Kak Oyok 2100A reHepupoBaHUS
MOLTHOCTH ObUT MomuduIupoBaH B kKoH¢urypauuio 2100B, M onmchIBa€TCS OTHOCHTENBHO
neBod cTopoHbl Ha ¢ur. 2B. Dtanmom 1 Opuio noGaBneHne HaOOpa Pa3Bs3BIBAIOLIMX AHONOB
2311B wmexny mnocnenosarenbHocTsiMu 2111B u 2112B conmHeunbix maHened u 3-(asHbiM
DC/AC-mipeobpaszosarenem 2130B, kotopbiii mpumeHsier Ha mnpakTtuke ciernoe MPPT-
corynacoBanue. JranoM 2 Oputo nodaBieHue sHeproxpanwmma 2410B B koH(Hrypauuro.
Oranom 3 Obuio coenuHenue sHeproxpanwanma 2410B ¢ DC-knmemmamu DC/AC-
npeoOpaszosatens 2130B uyepes npyroii HaGop pasesspiBarommx nuonoB 2312B u uepes
nepexmouarenns  SW1. Oranmom 4 Obuio  npobasnenue apyroro 3-¢asnoro DC/AC-

npeoOpaszosatens 2130S (20 xBT) B koHurypanuoo, npudeM 3ToT npeodpasosarens 2130S
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paboTan B COOTBETCTBUU C ympaBjeHueM mnpenHasHaueHHoro MEUPT-konTposuiepa 2420B.
Oranom 5 6suto coepmuenne DC/AC-npeoOpazosatens 2130S ¢ sHeproxpanmnuinem 2410B
yepes Apyroi Habop paspsizbBaromux auoaos 2313B u uepes nepeximovarens SW2. Jrarom 6
OBUIO COEUMHEHNE BBIXOAHBIX KjeMM mpeoOpasosarens 2130S ¢ nabopom 2351B u 2361B
UHCTPYMEHTAJIbHBIX CPEACTB AJIsl U3MEPEHHUs] MOLIHOCTU U SHEPruH uepe3 nepexrouarens SW3.
OtmeTnM, YTO YHOMSIHYTHIH "HaOOp Pas3BsI3BIBAIOINNX AMOAOB" MOXKET OBITH TAKUMH JHONAMH,
KOTOpbIe Ha3bIBAKOTCS "OJOKUPYIOIIMMHU quomamMu” B o0macTu TeXHUKH. OTMETHM TakKKe, 4To
nepexrouatenn SW1, SW2 u SW3 nobasnstorcsi, kak m3obpaxeno Ha ¢ur. 1B, Tak uro
COOTBETCTBYIOLIME YCTPOWCTBA MOTYT OBITh BBEIACHBI (WIM YyJIAJCHbI) B 3KCIEPUMEHTHI B
NPaBUJIbHOE BpeMsl Ha MpeAHAa3HAUEHHBIX 3Tanax BBINOJHEHUS 3KCIEPUMEHTA, OIMHCAHHBIX
HUXKE.

[0072] IlepBoii HOYBIO, TOCIE TOTO Kak BBILIEYNOMsHYTas Moaupukauus Oblia
BbiMojHeHa, SW1 Obul BKIIOUEH, B TO BpeMmsi Kak nepekmouaren SW2 u SW3 Obutn
BbIKJIFOUYeHbI. [IpeoOpazosarenu 2130B u 2230B Hauanu padoTaTh CIEOYIOMUM PAaHHUM YTPOM.
Wsmepurenn 2351B u 2352B momHoCcTH, M3Mepsiomue asa Bbixona Onokos 2100B u 2200B
TEHEePUPOBAHUsI MOIIHOCTH, MOKA3aJd OAMHAKOBOE MoOKazaHue. Xpanuiume 2410B Ttaxke
Hayajl 3apspKaThesl, Kak yKa3aHO MOCPEACTBOM HM3MEPEHHs BBICOKOI'O HAIpPSDKEHUS HA KieMMax
xpanmwmia 2410B. Cucrema paboTana, Kak OMHMCAHO, BECh MEPBBIN AeHb. MI3MepeHHast SHeprus,
npenocTaBleHHass OT 1ByX OnokoB 2100B um 2200B reHepupoBaHUs MOILIHOCTH, ObLIia
OJIMHAKOBOH, KaK IIOKa3aHO B IMOKa3aHWUAX KkBT-u-usmepurenein 2361B u 2362B. Jtor
SKCIIEPUMEHTAJbHBI  3Talm  MPOAEMOHCTPHPOBAJ, dYTO JoOaBieHHble Habopel 2311B
pa3Bs3bIBAIOIIUX AUOAOB U XpaHuiuie 2410B He M3MEHUIM IeHEepUPOBAaHUs MOLIHOCTU U
sHepruu Osioka 2100B reHeprupoBaHUs MOIHOCTH.

[0073] ITepexmrouatenu SW1, SW2 u SW3 Obuti BKIIFOYEHBI HOYBIO TIOCJIE MEPBOTO AHSI
pabots! (BTOpOii HOYbIO). [Ipeobpasosarenun 2130B u 2230B Hauanu paboTaTh paHO paHHUM
yTpoM (BTOPOI JIeHb), B TO BpeMsl Kak npeodpasoBaresb 2130S Hauan paboTaTh MpH HECKOJIBKO
HHU3KOM YPOBHE MpeoOpa30oBaHUsl MOIHOCTH MPUOIM3UTENIBHO Uepe3 15 MUHYT Mmocie Toro, Kak
npeodpazosatenn 2130B u 2230B nauamm paborars. Ilocne storo mpeoOpasosarens 2130
NOBBIIIAT CBOH YpPOBEHb MOIIHOCTH TNPeoOpa3OBaHMUs MPUMEPHO KaKAbIE 2 MHHYTHI, YTO
corjacyercsi C IPOEKTOM KOHTpOJUlepa M YBEJIWYEeHHUEM YPOBHsS OJHEPruM XpaHUJIMILA.
ITokazanue m3mepurenst 2351B momuoctn (s Gimoka 2100B) mocTurio modtd ABOHHOTO
nokaszanus mmeputens 2352B momuocTH (st 6moka 2200B) 3a Bech A€HDb - MOYTH A0 3aKarta.
OHeprusi, nmpenocTaBieHHass oT AByX OnokoB 2100B m 2200B reHepupoBaHHsS MOIIHOCTH B
KOHIIE BTOpPOro OHs, Oblla TOJy4YeHa M3 MOKa3aHwil ABYX KBT-u-usmepureneii. Pesymbrar
IIOKa3aJl, YTO SHEPTHs, MPENOCTABICHHAs OT MoauduuupoBaHHOro 6yoka 2100B renepupoBaHus
MOILIHOCTH, ObUTa OOJBIIE BABOE IO CPAaBHEHHIO C JHEPrHel, NPEeIOCTaBICHHOH OT
HemonuduuupoBaHHoro Ojoka 2200B reHepupoBaHHs MOIIHOCTH. B TedeHue Cleayromux
HIECTH TOCHeAOBaTeNbHBIX AHel mnepexmodarenu SWI1, SW2 u SW3  ocraBanuce
BKJIFOUEHHBIMH, MW SHEPrusi, NpenocTaBlieHHas OT wmoauduuuposanHoro Omoka 2100B

TeHePUPOBAHUSI MOINHOCTH, ObUTa TOCTOSHHO BABOe Oojbine sHepruu Ojoka 2200B



17

TeHEepUPOBAHUS MOLIHOCTU KaX/AbIH 1€Hb.

[0074] Cnenyromeit Houbto mnepekimrodarenn SW2 u SW3  ObUIM  BBIKIIOYEHBI.
WsmepenHas sHeprusi, npepocrasieHHas ot 6jokos 2100B u 2200B renepupoBaHusi MOITHOCTH,
BEPHYJACh K OJUHAKOBOMY YPOBHIO B T€YEHME MOCJIEAYIOIIHUX 5 MOCIEAOBAaTEIbHBIX AHEH, BO
BpeMsi KOTOpbIX nepekmovarend SW2 u SW3 ocraBanuch BbIKIIOYeHHbIMU. Cleny0IIel HOUbO
nepexsmovatenu SW2 u SW3 cHoBa Obuti BKJIIOYEHBI. V3MepeHHOE NMpOM3BOACTBO SHEPTUU
6nmoka 2100B reHepupoBaHUS MOIIHOCTH CTalO CHOBa OONbIIE BABOE IO CPAaBHEHUIO C
NPOM3BOACTBOM dHepruu Onoka 2200B reHepupoBaHMsS MOIIHOCTH KaXKAbIH J€Hb B TEYCHUE
MOCJIEAYIOIINX S5 TOCIenoBaTebHbIX AHEH ¢ mepeksodarensmu SW2 u SW3, ocrarommmucs
BKJIFOUEHHBIMU.

[0075] Kak onucaHo BbIlIE, TOIIATOBOE BBIMOJHEHWE JSTHUX JKCIIEPUMEHTOB
OKOHYATEJIbHO  JIOKA3bIBAE€T  CYILIECTBOBAHHME  VIOMSHYTOH  W30BITOYHOH JHEPrUHM B
(OTONEKTPUIECKON CTAaHLUH, KaK CIPOTHO3HUPOBAJIU YIOMSHYTbIE MATEHTHBIC MyOJIHKALUN
(US2016/0036232 u US2017/0149250 Al), B uactHOCTH, B (POTO3JEKTPUUECKON CTAHIHH,
korga mpousBeneHHas DC-sHeprus usBnekaercs mocpenctsoMm  3-¢asHoro  DC/AC-
npeoOpa3oBaTens, OcTaBIascss SHeprusi Bce eme cymecrsyer. MEUPT-onTumusarop MoxkeT
3aXBaThIBATh M UCIOJIB30BATh 3Ty U30BITOYHYIO SHEPTHIO, YTOOBI YBEIUYHUBATD 3JEKTPUIECTBO,
MIPEOCTABISAEMOE B BJIEKTPUUECKYIO CETb.

[0076] Paznen 9: Kondurypaunu cnpoexruposanHoro MEUPT-ontummsaropa

[0077] Moauduunposanssiii 0ok 2100B renepaunn MOmHOCTH (KaK ONMUCAHO BBIIIE U
uzobpaxkeHo Ha ¢ur. 2B) MoxeT ciykuTh B KadecTBe mpumepa PV-0Oinoka renepanuu
MomHoOCTH, BKiouaromero B ceds MEUPT-ontumusarop. B stom cinywae, MEUPT-
ONTHMHU3ATOp conmepkuT Tpu Habopa 2311B, 2312B u 2313B pa3Bs3blBarOIINX IHUOAOB,
xpanuinme 2140B u MEUPT-konTposep 2320B. Otmerum, uTo HabOp pa3BA3bIBAIOLINX
JVOZIOB Ha3bIBAETCs "pa3BsA3bIBAIOLINM YCTPOICTBOM" lajiee B JAHHOM JJIOKYMEHTE.

[0078] Coemmuuenust monyneit MEUPT-ontumuzatopa uzobpakatorcss Ha ¢ur. 2B u
onucaHbl Bbime. OTMETHM, YTO H30BITOYHAs] SHEPTUsl MACCUBHO M3BJIEKAETCS TOCPEACTBOM
xpaHwimina 2410B sHepruu B 5TOM BapuaHTE OCyLIeCTBIeHUs. Jlpyroe yCTpOHCTBO U3BJICUEHUS
MOLIHOCTH COIEPIKHUTCS B KadecTBe moayis B 3-¢pasHom DC/AC-unseptope 2130S, koTopsiit
u3BJieKaeT M30BITOUHYIO SHEPruro, KoTopas XpaHurcs B xpaHwmme 2410B. Yposens
npeodpazosanusi AC-mommuoctu npeodpaszosarens 21308 perymaupyercst nocpencrsom MEUPT-
KoHTposiepa 2320B, Tak 4TO MOIIHOCTb, KOTOpasi 3apskaeTrcs B 3Heproxpanunuine 2410B,
NpUOU3UTENPHO YPABHOBELIMBAETCS C MOINHOCTBIO, Pa3psoKaeMoOl M3 SHEProXpaHMIIHINA
2410B. CnenoBartenbHO "mose3Has" MOLIHOCTb, 3apsbkaeMasi B XpaHWIUIIE B TEUCHHE TIEPUOTIA,
MOXeT OBITh HACTOJBKO MAaJIOH, HACKOJIBKO JKEeNaTeNbHO. MeHbIINe 3apsiibl IOJIE3HOM
MOIITHOCTH SIBJIIFOTCSI TPEANIOUTUTENbHBIMU Il O0ECIIEUeHHsT MEHBIIEro >HEeproxXpaHHIIHINa
2410B, 3a cuer 6onee crpororo ynpasieHus nocpeactsom MEUPT-konTposnepa 2320B.

[0079] [pyroii BapuaHT OCYLIECTBJIEHUs H300pakeH Ha ¢ur. 3. DTOT BapuUaHT
OCYIIECTBJIEHUS] WJUTIOCTPUpPYET KoHburypaumo  Qorosnekrpuueckoit  cranmuu 3000,

Brirovaromel B cedst MEUPT-ontuMuzaTop, KOTOpBIN COAEPKHUT TOJNBKO ofuH Onok 3100
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reHepupoBanus AC-moiHoOCTH, KOTOpbIi ucnonb3yeT 500 kBT-Hble conHeunble manenu 3110
11 IpeoOpa3oBaHus CONHEYHOM sHeprun B DC-anekTpudeckyro sHepruto. Jpyrumu crioBamuy,
6ok 3100 renepupoBanust AC-momHocTH coctouT u3 reHeparopa 3110 DC-momuocty u 3-
¢aznoro DC/AC (500 kBt) npeobpaszosaresnst 3130. I'enepatop 3110 mourHoCTH Hcnonb3yeT 80
HapauleIbHO COCAMHEHHBIX MOCJIE0BATENIbHOCTEH COJHEYHBIX MaHeNel, 4YTOObl TeHepUpOBATh
DC-snexrpuuectBo. Kaxxnas u3z 80 mocienoBaTeNbHOCTEH COMHEYHBIX MaHeled COCTOUT U3 25
NOCJIEI0BATENbHO COEIMHEHHBIX COJIHEYHBIX IAaHENeH;, Kaxkaas MaHeslb 3asBJIAETCS UMEHLIeH
criocoOHocTh reHepupoBanusi DC-momHocTH 250 BT poBHO B mOJieHb W MpU SICHOM HeOe.
Otrmernm, uro »3tor DC-renepatop 3110 HaseiBaercs 500 xBT-HBIM reHepaTopom
snekrpuueckoir MomuoctH (80*25%250 BT=500 kBT), u sTa (QoTosnekrpuyeckas CTaHLIUSA
HaszbiBaeTcst S00 kBT-HOM (hoTOINEKTpHYECKOHCTaHIINE.

[0080] Kak uzobpaxeHno Ha ¢ur. 3, reneparop 3110 momuoctr nogaer DC-MOIMHOCTH K
tpexdasnomy DC/AC-mpeobpaszoBarenro 3130 (¢ 3asBiaennsiMa 500 kBT) depes
paspsizbiBaromiee  ycrpoiicteo 3311, Teneparop 3110 Takke mnomaer DC-momHOCTE B
sHeproxpanuwiuuie 3410 yepe3 pasBssbiBaroliee yCTPOMCTBO 3312 M CHOy:KUT B KaydecTBe
uctounuka DC-3Heprum, KOTOphlli 3apsikaeT sHeproxpanunume 3410, CnenoaTenbHO,
U30BITOYHAS SHEPTHUS MTACCUBHO M3BJIEKAETCS TOCpeacTBoM xpanwmmia 3410. Xpaawmnuie 3410
3areM momaer (wm  paspsbkaer) DC-momuocte k  gpyromy  3-gasHomy DC/AC-
npeoOpaszosatento 3130S (c 3asnenasiMu 500 kBT) uepes passsbiBaromee ycrpoiictso 3313.
IIpeobpazosarens 3130 paboraer kak MPPT-ontumuzarop, B TO BpeMsl Kak mpeoOpa3oBaTenb
3130S paboraer kxak MEUPT-kouTposep. Ilpeobpazosarenu 3130 u 3130S mpeoOpasyror
ornenbHO TmomaBaemyrd DC-momHocTh B 3-¢pasHyr0o AC-MOIIHOCTD U JOCTaBIISIIOT B
3JIeKTPUUECKYIO ceTh 3600 yepe3 oauH U TOT ke Tpanchopmarop 3500.

[0081] Otmerum, uro DC/AC-npeoOpasoBareny, UCTIONb3yeMble B BbIIIENPUBEIEHHbIX
OIMCAHUSIX, MOTYT OBbITh KJIACCU(PHULUMPOBAHbI HA JBA THINA, & UMEHHO, OJWH THII, KOTOPBIH
MOJTy4aeT CBOIO DC-mormHOCTD HETNOCPENCTBEHHO oT MIOCJIEIOBATEILHOCTEH
(OTORNEKTPUYECKUX COJHEYHBIX MaHeNed, W JAPYrod THI, KOTOpbIA monydaer cBor DC-
MOLIHOCTh W3 3HeproxpaHwinmia. Korma Tum nmnst pasnuyeHus mpeoOpa3oBaTelisi sBISETCS
HEOOXOIMMBIM B OMHMCAHUU H B MOCJIEAYIOIIEM NOAPOOHOM ONMMCaHWH, THII, monydaromuid DC-
MOIIHOCTh OT TOCJENOBATENbHOCTEH (DOTOIEKTPUUECKUX COJHEYHBIX IIaHENeH, TakKe
HasbiBaetcst "PS DC/AC-npeoOpasoBarenemM"; B TO BpeMsi Kak Ipyrod Tur, nojydaromuii DC-
MOIIHOCTh M3 JHeproxpaHmauima, Ttakxke HasbBaercs "ER DC/AC-mpeobpasoBarenem” B
naHHOM nokyMeHTe. Korma pasnudeHne HEOOXOOUMO B CIy4asix, KOTOpPbIE HCIOJB3YIOT 3-
¢asupie DC/AC-npeoOpasoBatenn B 3TOM OIMCAaHHWHM, THpeoOpasoBaTenu OyayT Takke
KJacCU(UIMPOBaHbBl W Ha3bBaThCsl B AaHHOM jgaokymeHte "PS  3-¢daszmeiit DC/AC-
npeobpasosarens” u "ER 3-dazubii DC/AC-npeodpasoBarens”, COOTBETCTBEHHO.

[0082] [Jlns TOBTOPEHUs HA HECKOJBKO IIMPOKOM YPOBHE, KaK TOKa3bIBAET
KoH(purypauus, nzobpakenHas Ha ¢ur. 4, stor MEUPT-ontumMuzaTop npenocrasisier yciyry
OoNTUMH3AIMU 11 (OTOSIEKTPUYECKON CTAHIIMM MOINHOCTBIO X MBT, koTopas umeer

MNPpaBUJIBHO PAa3sMCLICHHBIC TMOCICAOBATCIbHOCTU COJHCYHbIX MaHeneii ¢ HOMHHAJbHOMH
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crocoOHOCTRIO TeHepauuu MomHocT X MBT. Ilpoussenennas DC-MOmHOCTE H3BIEKAaeTCS
MOCPEACTBOM  3asiBJIeHHOro mpomsBoauteieM y MBrt-moro "PS  3-¢pasmoro DC/AC-
npeobpaszoBarens” 4130 uepes pasps3biBaroiiee ycrpoicTtso 4311, OcraBimascs MOIIHOCTB
3apskaercs B sHeproxpanumine 4410 gepes npyroe pasps3bIBaroOllee YCTPOUCTBO 4312; Takum
o0pa3oM, u3BIeKass M COXpaHss H30bITOUHYIO dHepruto. CoxpaHeHHas W30BITOYHAs HHEPrHst
3aTeM mpeodpasyeTcs MOCPENCTBOM APYroro 3asiBieHHOro mpoussoautenem z MBT-noro "ER 3-
¢asznoro DC/AC-npeodpazosarens” 41308 yepe3 npyroe paspsi3biaroiiee ycTpoicTBo. OnuH u3
npeobOpasoBareneir 4130 perynupyercss nocpenctsom MPPT-ontumusatopa, B TO BpeMsi Kak
apyroit mpeobpasosatenbp 4130S perymupyercs nocpenctsom MEUPT-konTposepa. Oba
npeoOpaszoBaTeNsi MpeodpasyoT mnpaBuwibHOe KonudecTBO DC-momuoctu B 3-dasnyro AC-
MOLIHOCTh, U MPEAOCTAaBISAIOT 3-(pasHyro AC-MOIIHOCTh B 3JEKTPUUYECKYI0 ceTb 4600 uepes
OIUH U TOT ke Tpanchopmartop 4500. OtmeTum, uro x=y=z=0,5 B 3TOI KOHPUTYpALUH.

[0083] Dur. 5 um3obpaxkaer npyrodl BapwaHT ocyiuecTBieHus BrimoueHnss MEUPT-
ONTHMU3ATOPA B OONBIIYIO (POTOIIEKTPUYECKYIO CTAHIHIO. DJEKTPOCTAHIMS OOOpyIyeTcs
nocnenoparenbHOCTAMUA 5110 conmHeuHBIX TaHeneld ¢ HOMHUHaJIbHOW MOIMHOCTHIO 0,5 MBT u
nBymsi 3asBieHHbIME 500 kBt-HbIME 3-daszaeivu DC/AC-npeobpazosaremsimu 5130 u 5130S.
OTOT BapHaHT OCYIIECTBICHHUS WUIOCTPUPYET Apyrywo koHburypammo it MEUPT-
ontummsaropa. (ortosnekrpudeckass cranuuss S000 mMoxker ObITh 3a7yMaHa Kak coneprKarast
onuH 0ok reHepupoBaHusi AC-MOIIHOCTH (Janee B JAHHOM JOKYMEHTE TaKXKe Ha3bIBAEMBbIi
"6mokom 5100 renepuposanusi AC-momuoctu"). brmok 5100 renepupoBanust AC-MOIIHOCTH
cocroutr u3 rereparopa 5110 DC-MOImHOCTH, KOTOPBIM COCTOMT U3 COJHEUHBIX MaHEIel ¢
HOMUHANBbHON MOIIHOCTHIO 500 kBT u nByx 3-¢asueix DC/AC (xaxnpiii 3asBneH kak 500 kBt-
HbIl) npeoOpasosateneir 5130 m 5130S. T'eneparop 5110 momuoctu wucnoassyer 80
NapajuleIbHO COEMHEHHBIX MOCIE0BATEIBHOCTEH COJMHEUHBIX MaHeNel, KOTOPble TeHEPUPYIOT
DC-snexrpuuectBo. Kaxxnas u3z 80 mocnenoBaTeNbHOCTEN COMHEUHBIX MaHesleld COCTOUT U3 25
MOCJIEIOBATEIbHO ~ COCNUHEHHBIX  COJHEYHBIX [aHeNel, Kaxjaas COJIHEYHas [aHelb
KJIACCUPUIUPYETCsT KaK HMEIOINasi BO3MOXKHOCTb TreHepupoBaHusi MomHoctn 250 BT,
Oueproxpanmwmiie 5410 nonydaer DC-3nexTpuueckyro MOIIHOCTB OT reHeparopa 5110 uepes
paszssizbiBaromnee ycrporicto 5311. JIBa 3-¢asubix DC/AC-mpeobpazosarenst 5130 u 51308
nony4yatoT DC-momuHocTs u3 xpanunuma 5410 dyepe3 nBa OTHENIbHBIX Pa3BA3BIBAIOIINX
YCTPOHCTBA, BKJIOUAIOLINX B ceOs pasBs3biBaroinee ycTpoicTBo 5312 mis mpeoOpaszoBarens
5130 u passs3piBaroree ycrporcTBo 5313 st mpeodpazosarenst S130S. TIpeoOpasosarenu 5130
u 51308 perymupyrotest nocpencreoMm MEUPT-korTposiepa, 4To0pl mOTpeOIsiTh MOAXOAIIee
KOJINYECTBO MOINHOCTH U3 xpaHmwmmasS410 u mpeodpasoseBare DC-MomHOCTh B 3-(asHyro
AC-MOLTHOCTB 1T IPEAOCTABIIEHHSI B 3JIEKTPHUECKYIO ceTh S600 uepes Tpanchopmarop 5500.

[0084] UToOBI HECKOJNBKO MIMPOKO MPEACTABHTH KOHQUTYpaluio, U300paskeHHYIO Ha
¢ur. 5: MEUPT-ontuMuzaTtop mnpenocrasisieT ycayry ontummsanuu X MBT-HOH
dorosnexTpudeckoil craHuuMu. JTa (OTOSNEKTPUYECKas CTaHIMSA HMeeT OAWH OJIoK
reHepupoBaHuss AC-MOIIHOCTH C MOCJENOBATENbHOCTSMH COJIHEYHBIX MaHeNeH, UMEHOLINMHU

CYMMAapHYyI0 HOMMHAJBbHYIO criocobHocts renepaunun DC-momuoctu x MBT1. DC-reneparop
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3apsKaeT HSHEPrOXPAHMIIHUINE 4Yepe3 pa3BsA3bIBAIOIIEE YCTPOWCTBO. DHEPrOXPAHMIIHUILE IONAET
DC-snexrpuuectBo n8ym 3-¢azaeim DC/AC-nipeobpazoBaTensiM depe3 ABa OTHAEIbHBIX HaOopa
pasBsspiBaroIuX ~ ycrpoiictB. CymMmapHas —3asiBJ€HHas IPOU3BOAMTENEM  CIIOCOOHOCTH
npeoOpaszosanus aAByx "ER 3-¢azubix DC/AC-nmpeobpasoBareneil” paBHa z;+z,=z MBT. [IBa
npeoOpaszoBatens peryaupyorcs nocpeacrsom MEUPT-konTposiepa, 4ToObl mpeoOpa3oBhIBATH
npaBwibHOe KonndectBO DC-momuoctn B 3-(asHyro  AC-MOLIHOCTb.  DJIEKTPUYECTBO,
IPOU3BEACHHOE MOCPEACTBOM JABYX IpeoOpa3zoBaTenel, NMPenoCTaBISIETCs] B JJIEKTPHUUECKYIO
CeThb uepe3 OJUH U TOT ke TpaHcopmarop. BeimeonncanHas kKOHPUrypauus CKOMUPOBaHA U
nu3obpakena Ha ¢ur. 6. OTmerum, uto x=0,5, y=0, z=1 B 3TOH KOH(PUTYpaALIUH.

[0085] DTo omnucanue ceiivac Oyner CpaBHUBATH ABE KOH(MUrypaluu, n300pakeHHbIE HA
¢ur. 4 u 6. B xoupurypauuu, nzodbpaxenHoi Ha ¢ur. 4, DC-reneparop nogaer DC-momHOCTD
"PS 3-azHomy DC/AC-npeobpazoparero” c 3asIBJICHHOU MIPOU3BOAUTENIEM
NPOM3BOIUTENBHOCTRIO Y MBT; 1 3apsikaeT OCTaBLIVIOCS MOLIHOCTh B SHeproxpanmiuie. Ha
¢ur. 4 sueproxpanmmuie nonaet DC-momuocTh "ER 3-haznomy DC/AC-nipeobpasoBarento” ¢
3asIBJIEHHOH TMPOHM3BOJUTENEM MPOU3BOANTENBHOCTBIO z MBT. Ilpu 3tom Her "PS 3-¢asnoro
DC/AC-mpeobpasoarenss” B koH(purypauuu, uzobpakeHHoW Ha ¢ur. 6 (t.e. y=0), Bcd
creHepupoBaHHass DC-MOIIHOCTb 3apspKaeTCsl B SHEPrOXPAHUIIMILNE Yepe3 pa3Bs3bIBAIOINEE
yCTPOWCTBO; U >Heproxpanuinme nogaer DC-snextpudectso B n8a "ER 3-¢dasnex DC/AC-
npeobpasoBatens" depe3 ABa OTHEIbHBIX HA0Opa PasBs3bIBAIOIINX YCTPOUCTB. ClenoBaTenbHO,
x=y=z=0,5 B koH}urypanuu Ha ¢ur. 3; B To Bpems kak x=0,5, y=0, z=1 B koHpurypanuu Ha
¢ur. 6. B 01HOM OMOTHUTENBHOM BapHUaHTE OCYIIECTBICHUS Ha (UT. 6 HET HSHEPrOXpPaHMIIUINA
6410. Bmecto sToro nocienosarenbHOCTH 6110 conHeuHbIx mnaHened npepoctaByssroT DC-
MOIIHOCTB Npeodpasosarensam 6130 uepes pa3BsasbiBaroLiee yCTponcTBo 6311,

[0086] Tenepp, eAMHCTBEHHOI OcTaBIIeiics KOHCTPYKTUBHOH mpobnemoit nist MEUPT -
ONTHMHU3ATOPA SBJSIETCST HIEHTU(HKALUS ONTHMAJIbHOTO COOTHOIIEHMS Ui COOTBETCTBHUS
MOLIHOCTH MEXIy MapamMeTpaMu, MNPEICTABISIOUIMMH HOMHUHAJIBHYK MPOH3BOIUTEBHOCTD
NOCJIEIOBATEIbHOCTEH  COJIHEYHBbIX  MaHeled ¢ HOMUHAJIBHYK)  MPOH3BOIUTEIBHOCTb
npeoOpaszoBateneii. B udacTHOCTH, 3amadedl SBISETCS UACHTU(UKALMS COOTHOLICHHS MEXIy
3HAYEHWsSIMU X, Y M Z B ONTHMAaJbHON cuTyauuu. HamomMHuMM, YTO 3HaY€HHE CYMMbI y+Z He
OoJbIIe 3HAYEHUS X B TPAAULIMOHHON (DOTORIEKTPUUYECKON CTAHIIMH, KaK OIMCAHO B paszesne 2.

[0087] Tak:xe oTMeTUM, 4TO 3HaUeHHe X 0003HauaeT MBT-HOe 3HaUYeHHe HOMUHATBHOMN
NPOU3BOIUTEIBHOCTH IS remepupoBanusi  DC-mommHocTH NOCJIEIOBATENbHOCTEH
doTosneKTpUUeCKUX MOIyJeH; 3HaueHue y oOo3Hadaer cymMmapHoe MBT-HOe 3HaveHue
3asiBJICHHON u3roroButeNieM mnpousBoautenbHoctn "PS 3-dasnoro DC/AC-npeobpasosarens',
KOoTOpbIii mpeoOpazyer DC-sHepruro, mnopaBaemyro mnocpeactsoM llocienosarenbHocTel
(bOTO3IeKTPUIECKUX MOJYJIEH, B TO BpeMsl Kak 3HaueHue z obo3HadaeT cymmapHoe MBT-HOe
3HaYeHHe 3asBIEHHON wu3roroBureneM mnpousBoxutenbHocTH "ER - 3-¢asnoro DC/AC-
npeobpasoBarens”, Koropblii mpeoOpasyer DC-sHepruio, moOmaBaeMyr  IMOCPEACTBOM
SHEProXpaHIININA

[0088] Hampumep, Ha ¢ur. 6, x paBHo 0,5, 3asBJI€HHAs HM3TOTOBUTENIEM CyMMapHas
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npousBoxutenbHocTh PV 0,5 MBT; v paBHO O, uto o3Hauvaer, uro "PS 3-¢dasnsiit DC/AC-
npeoOpa3oBaTenp” He yCTAHOBIEH', z paBHO 1, YTO O3HA4YaeT CYMMAapHYIO 3asBJICHHYIO
u3roroButesnieM mpousBoxutenbHocte 1 MBT  mns gByx  "ER 3-gaswex  DC/AC-
npeoOpaszoBaTeneil”, koropas conepkuTcs A noiaydeHuss DC-MOITHOCTH U3 SHEProXpaHIININA
u npeobpasosanus DC-sneprun B 3-daznyro AC-momuocts. OTMETHM, YTO 3HA4YEHUE y+Z He
MEHbIIIE B 2 pa3a [0 CPAaBHEHHIO CO 3HAUEHHEM X B 00eMX KOH(UIypauusxX, ONMCAHHBIX BbILIE.
TepmuH "Mpou3BOAUTENBPHOCTD" TaKKe Ha3bIBA€TCS "HOMUHAIBHON MOIHOCTBIO" YCTPOICTBA; U
SIBJIIETCS B3aMO3aMEHsIeMbIM Jlajiee B JaHHOM JOKYMEHTE, ITOKa He YKa3aHO HHOE.

[0089] Paznen 10: OnTumManbHOE COOTHOLIEHHE ISl COTJIACOBAHUST MOIIHOCTH.

[0090] BcnencTBue pasIM4HBIX Mep PeryJupoBaHHs (OTpaciell MpPOMBIIIJICHHOCTH)
orpeseNeHne HOMUHAJIbHOW MOIIHOCTH AJISl COJIHEUHBIX MaHeNel OTINYaeTCsl OT OIpeneeHMUs
HoMuHAIBHOM MotnHocTH uisi DC/AC-npeoOpasoBareseit. HoMuHaIbHAS MOIHOCTD COJTHEYHBIX
naHesell ornpenessiercst kak MakcumaibHas DC-MOILIHOCTb, KOTOPYIO COJHEUHAs MaHellb MOKET
NPOM3BOIUTH POBHO B MOJIACHD MPH sICHOM Hebe. OTpaciip reHepupOBaHHS COJTHEYHBIX MaHeeH
UCTIONB3YET MPENBAPUTENBHO ONPEIETICHHBIN THIT OCBETHTEBHBIX JIaMIT (Ha3bIBAEMBIX B JAHHOM
NOKYMEHTe 'CTaHAapTHOW Jjammon") i MOAENUPOBaHUsS sICHOro Heba, a TOJICHb
MOJIEJIMPYETCs. MOCPEACTBOM H3JIyY€HHUs CBETOBOIO IOTOKA NEPNEHIUKYJISPHO depes
MOBEPXHOCTb  COJHeuHOM  maHenu.  CrnefgoBaTenbHO,  3asBJIEHHAass  U3TOTOBUTENEM
NPOU3BOIUTENBHOCTD JUIsI TEHEPHPOBAHUS MOIIHOCTH MOJKET OBITh OY€Hb OJIM3KOH K peabHON
npounsBoxuTenbHOCTH DC-reneparopa. JKCIIEPUMEHTBI, BBITTIOJIHEHHBIE H300pETaTesIMU, TAKKe
NOJATBEPAUIIN BBIIIEU3JIOKEHHOE yTBepxkaeHue. CyMMapHasi MPOU3BOAUTENBHOCTh I'€HEpaLUH
DC-momHoCcTH MOCJIEI0BATEIbHOCTEN (bOTOdNEKTPUIECKUX COJIHEYHBIX naHesnen,
CJIEZIOBATENIbHO, OLEHMBAETCSl KaK MpaBAONoOAoOHas; W HaUMEHOBaHHE "3asBJIECHHAs
M3TOTOBUTENIEM IPOU3BOAUTENBHOCTE" TPOMYCKAETCA B JAHHOM JOKYMEHTE IPU OMHUCAHUU
HOMHUHAJIBHOW MOIIHOCTH IOCJIeI0BATEIbHOCTEH CONHEUHBbIX mnaHeneil. C Apyroi CTOPOHBI,
orpacib renepupoBanusi DC/AC-npeoOpa3oBarenieii omnpenessieT HOMHHAIBHYIO MOIIHOCTb
DC/AC-npeobpa3oBaTeeii COrIaCHO MPaBUJIaM 3JIEKTPOIHEPTETHUECKON OTPACIIH, Ha3bIBAEMBIM
"mpaBUIAMHU  BJIEKTPOIHEPTETUYECKON CHCTEMBbI' B JAaHHOM JOKYMEHTE. OJTU TpaBWjiIa U
onpenenenue npousBoguTenbHOCTH DC/AC-npeoOpasoBaTeniss  pasbICHSIIOTCS  CISIYOIINM
obpaszom.

[0091] Ortpacnp AC-3J€KTPOIHEPTeTUYECKUX CUCTeM obecrnedynBaeT COOJIOIeHUE
npaBuII (Ha3bIBAEMBIX MPABUJIAMH 3JIEKTPOIHEPTETUUECKUX CUCTEM), YTOOBI TapaHTHPOBATD, YTO
MOCTPOECHHAs 3-aznas AC-35eKTpoceTh MOKET YAOBJIETBOPATH 3asBJICHHOMN
NPOM3BOIUTEIBLHOCTH O JOCTaBKE MOIIHOCTHU. 3-¢a3Has AC-3JeKTpoceTh COCTOUT U3 3 uiH 4
CHJIOBBIX JIMHHUI, KOTOpblE MOTYT JOCTaBJIATb H3MEHSIOLIUECS MO BPEMEHU CHHYCOUAANbHBIE
(YHKIMM HampspKeHWsT W TOKA B KaKIOW Mape CHJIOBBIX JIMHUI B KadyecTBE ONHON (hasbl
IlpaBuna 53IEKTPOSHEPreTUYECKONW CHCTEMbl ONPEAENAOT HamnpsikeHHe, 3asBIEHHOE B
cneun(uKauy Kak "CTaHAApTHOE" MAaKCHMalbHOE HAINpsDKEHHE, KOTOPOE CHIIOBBIE JIMHUH
JOJUKHBI BBIIEPXKUBATh (HA3bIBAETCS "HANPSDKEHWEM B JIMHUK"). AHAJIOTUYHO YKa3aHHBIN

MaKCHMaJIbHbIN TOK, 3asIBJICHHBIA B Cl'IeLII/I(I)I/IKaLII/II/I, ABJIACTCA MaKCHMAJIbBHBIM TOKOM, KOTOprﬁ
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CHJIOBBIE JIMHUU JOJDKHBI NEPEHOCUTH (Has3bIBaeTcs "MakcuManbHbIM (pasHbiM TokoM"). Korma
YCTPONCTBO M3rOTABIMBAETCS B COOTBETCTBUU C NMPABUIAMU 3JIEKTPOIHEPTeTUYECKONH CHUCTEMBI,
HanpsDKEHUE, 3asBJIEHHOE B  cHenupUKalul  YCTPOWCTBA, SIBJISAETCS  MaKCHMAJIbHBIM
HaNpsDKEHUEM, KOTOPO€ BCE CBA3aHHBbIE KOMIIOHEHTBI AOJDKHBI BbIAEPKUBATh. AHAJOTHYHO,
MaKCHUMAaJIbHbIN TOK, 3asBJICHHbIN B CrieLU(UKALNY, SBJISETCS MAKCUMAJIbHOM BO3MOXHOCTBIO
HepeHoca TOKa ISl BCEX CBSI3aHHBIX KOMITIOHEHTOB OJHOH (ha3bl, COCAMHSIOIIMXCS C OXHON
napoi CUJIOBBIX JMHUI. M3MeHsronmecs no BpeMeH! (GYHKIMH HaNpsDKEHUsI U TOKA YCTPONCTBA
TaK’Ke TOJUKHBI COOTBETCTBOBATh CUHYCOUAAIBHON (PYHKIIMU KakIo (a3l B AC-351eKTpOCceTH.

[0092] TloBropumcsi, ykazaHHoe HampspkeHue 3-(asHoro DC/AC-npeobpasoBarens
OTpeneNseTcsl Kak JIMHEHHOe HampspkeHHe 3-(a3HOW MOIMHOCTH, YKa3aHHBIH MaKCHMAaJbHbIH
TOK OIpEeneNsieTcss KaKk MaKCHMaJIbHAsl CIIOCOOHOCTh MEePeHOca TOKA Maphbl CHIIOBBIX JIMHUN JJIS
KaXI0M (asbl, M yKa3aHHAas MaKCUMAaJIbHAas MOINHOCTb OINPENeNseTCs] KaK UTOroBask CyMMa
MaKCHMAaJIbHON JOMYCTHMOH MOIIHOCTH, KOTOPYIO TPU (pa3bl MOTYT BbIEPKUBaTh. lpyrumu
CJIOBaMH, KOTJla COOTBETCTBYIOT MpaBUJIaM 3JIEKTPOIHEPreTUUECKON CHUCTEMBbI, CHIJIOBbIE JTUHUU
KXol (a3l M MPUCOEANHEHHBIE CUJIOBbIE YCTPOWCTBA IOJIKHBI OBITH MPHUCIIOCOONIEHBI IS
nepenaun ogHou Tpetu (1/3) ykazaHHONW MAaKCUMAaJIbHOW MOIIIHOCTH, HHAYE TOBOPS, "'3asiBJICHHAS
M3TOTOBUTENIEM HOMHHAJbHAsA MOIHOCTB" 3-(hasnoro DC/AC-npeobpasosarens pasna 3* U* 1,
rae U - sto Hanpspkerne ¢asbl, a I - 370 Tok ¢asel. Kaknas mapa CHIOBBIX JIMHHUH SIBISETCS
npucrnocoOneHHon st gpoctaBku U*l momuoct, wumm 1/3  "3asBJI€HHOW HM3TOTOBUTEIEM
HOMMHAJIbHOW MOIIHOCTU", U KaXXAbIH MOJYJb, COEAUHSIOLINICS C Mapoil CUJIOBBIX JIMHUIA,
TaK)Ke JOJDKEH NEepPEeHOCHTb WM JAOCTaBIATh 1/3 yka3aHHOH 3asBIEHHOM HOMHHAJIbHON
MOIIHOCTH, KOTJ]Ja COOTBETCTBYET MPABUJIAM 3JIEKTPOIHEPreTHUECKON CUCTEMBL.

[0093] Hampumep, Bozbmem 3-dasubiii DC/AC-npeobpazosarens, ykaspiBatomuii "AC-
HanpspbkeHue=315 B mepeMeHHOro TOoKa, MakCUMalbHbI TOK=916 A; U MakCUMAaJbHYIO
BBIBOIUMYIO ~ MomHOCTL=500 kBT", B KkauecrBe mnpumepa. Cneunduxamms "AC-
HanpsikeHne=3 15 B mepemeHHOro TOKa" HOJIKHA YUTATHCS KaK: "BBIXOJHOE HANIPSDKEHUE JIMHUH
sToro npeobpasosarens pasHo 315 B". Mnu, xoraa 3 ¢a3bl ypaBHOBEIINBAKOTCS, HanmpsokeHne U
¢asbr s kaxxaoit ¢aser papao U=315/1,732=181,9 B (rne 1,732 sBnsiercss KBaIpaTHbIM KOPHEM
U3 3, YTO SIBJIAETCSI OTHOLICHHWEM HANpPSDKEHUS JMHUM K HAnpsoKeHH:o (asbl). Y Ka3aHHBIH
"MakcuMasbHbI TOK=916 A" cienyer uuTaTh Tak, YTO CHJIOBbIE JIMHUU U BCE KOMIIOHEHTHI B
KaX0H (pase mpoeKTUPYIOTCs, YTOOBI 00ECTIEYMBATh MAKCUMAJIbHYIO JIOyCTHMYIO HAarpy3Ky Io
TOKy, [=916 A. Yka3zanHas "MakcumanbHasi BbIxoaHast MOITHOCTR=500 kBT" cnenyer moHumars
KaK MaKCUMAJIbHYIO CIIOCOOHOCTh MPeoOpa3OBaHMs M JOCTABKH MOIIHOCTH BCEX KOMIIOHEHTOB
kaxnoit ¢aspr DC/AC-npeoOpazoBanus=U*I=181,9 * 916=500/3 BT, u cymmapHas
MaKCHUMaJIbHasi CIOCOOHOCTh MpeoOpa3oBaHMs U JOCTABKH MOIIHOCTU CBSI3aHHBIX MOJIYJIEH B 3
¢dazax mpeoOpasoBaHusi paBHa cymme Kaxkaou ¢asel, 3*U*[=3%181,9*916=500 BT, uTO
SIBJISIETCS. ONPENEICHHON "3asBJICHHONW WM3TOTOBHUTEJIEM HOMHHAJIBHOW MOIMHOCTBIO" = 3*U*I,
KOrZla COOTBETCTBYET IIpaBUJiaM  3JIEKTPOIHEPTeTHUUECKONH CHCTEMbI, H3JI0)KEHHBIM B
npenbinymeM naparpadge.

[0094] 3 ¢a3er B 3-pasnom DC/AC-npeobpazoBaTenie CTPOro COTJIACYIOTCS, UYTOOBI
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umeTh cauru o ¢asze 120°. Jlpyrumu cioBaMu, OIHA mapa CHUJIOBBIX JTUHUH ((a3a) mocTasisier
M3MEHSIFOLIYEOCS TI0 BpeMeHH MotsocTh U*I sin (wt); B TO Bpemst Kak Bropas (asa Z0CTaBiseT
M3MEHSIOIIYIOCS [0 BpeMeHn mommuocTs U*I sin® (wt +120°); a Tperes dasa mpocrapmser
M3MEHSIOILYIOCS 110 Bpemern mormHocTh U*I sin® (ot - 120°). Kaxias napa CHIOBBIX JNHHHI
Tpex (a3 mocraBiser Tpu ocUWUIMpYROMX mnepenadyn AC-MOIMHOCTH, CBSI3aHHBIX IPYr C
APYrOM CO CTPOTUM COOTBeTCTBHEM. OTMETHM, YTO €MKOCTb IJIsl PeoOpasoBaHMsl MOLIHOCTH,
P(t), He paBHa omnpeneneHHON "3asBIEHHON M3TOTOBUTEIEM HOMHUHAIIBHON MOIIHOCTH". EMKOCTB
s npeoOpa3oBaHus MOIIHOCTH, P(t), BhIpakaercss kak (DYHKIHS BPEMEHH U TMOJY4aeTcsl B
COOTBETCTBHUH C ONPEEIEHHBIMU OrpaHIUYEHHSIMU 3 -(pa3Hoit AC-MOLTHOCTH.

[0095] HApyrumu cinosamu, emkocth st DC/AC-mpeoOpasoBanusi mourHocTH, P(t),
NIOJIy4aeTCsl U3 CYMMBbI U3MEHSIFOIIUXCS MO0 BPEMEHH BBIXOAHBIX MOINHOCTEH 3 (ha3; co cTporo
COTIOCTaBJICHHBIM CIOBUTOM (a3, paBHbIM 120°; m ¢ ¢opMamMu BOJH CHUTHAJIOB MOIIHOCTH,
KOTOpPbIE COOTBETCTBYIOT KBAaAPAaTAM CHHYCOMIANbHBIX Konebanmii sin” (o), mm cos” (ot); u
CHHXPOHH3HPOBAHHBIM C 3JIEKTPHUYECKON CEThIO (ONMHAKOBast a3a U 4acTOTa), YTO BBIHYKIAET
YTJIOBYIO YaCTOTY ® ObITh MOCTOSTHHOM.

[0096] Temnepp, [naBaiiTe TMOJAYYUM HM3MEHSIOMIYIOCS TIO BPEMEHHU EMKOCThb
npeobpazoBanuss  MomHOCTH, P(t), 3-dpasnoro DC/AC-npeobpazoBarens. EmkocTb
npeoOpaszosanust MmouHocTH 3-(pasHoro DC/AC-npeobpasoBarens kak QyHKIHS BpEMEHH paBHA
P(t) = U*T*(sin*(ot) + sin*(ot+120°) + sin*(ot - 120°)). Kak onpenenero Bbime, U sBisercs
HanpsbkeHueM (assl, 1 sBsiercs TokoM (hasbl, a © SBISETCS NMOCTOSHHOW YTIJIOBOW 4YacTOTOMN
snextpoceri. Takke, MOKET ObITh TMOKa3aHO, 4To sin” (ot+120°) + sin® (wt-120°) = cos” (ot) +
1/2. CnenoBarenbHO, €MKOCTb mpeoOpa3oBaHusi MomHocTH, P(t), 3-¢asnoro DC/AC-
npeobpaszoBaTenst Kak PyHKIHs BpeMeHH paBHa P(t) = U*I*(sinz(oat) + sin” (ot+120°) + sin” (ot
- 120°)) = U*I*(sin® (ot) + cos” (ot) + 1/2) = U¥I*(1+1/2) = 3/2 (U*]).

[0097] Hdpyrumu cCjJOBaMH, HTOrOBasi CyMMa OTHUX CTPOrO COIOCTaBJIEHHBIX Tpex
NyJIbCUPYIOLINX TMepeaay MOLTHOCTH B Tpex (pa3ax sBNIseTCs MOCTOSHHOH. J[pyruMu cioBamu,
o0miasi cyMMapHasi ofiadya MOLTHOCTH 3THX TPeX Map CHJIOBBIX JIMHUH SIBJSIETCS TOCTOSTHHOM.
Unu obmasi cymma Tpex MOnyJiel, CBSA3aHHBIX ¢ Tpemsl pa3amu, sBIsieTCs: MOCTOsIHHON. OHaKo,
5Ta KOHCTaHTa paBHA JHIOb TNojoBuHe (1/2) "3asBieHHOW AONMYCTHUMOH MOLIHOCTH". DTO
SIBJIIETCSI COOTHOLIEHHEM MEKAY CHOCOOHOCTBHIO MpeoOpa30BaHUsl MOLIHOCTH U ONPENETIeHHON
"3adBJIEHHOW JOMycTUMOH MomHOCTBIO"  3-¢asznoro DC/AC-mpeobpasosarens, Koraa
COOTBETCTBYET MPABHJIAM 3JIEKTPOIHEPTETUIECKON CHCTEMBI.

[0098] HarmoMHuM, 4TO, KaK OMUCAHO paHee, "3asBICHHAs] U3TOTOBUTEIEM HOMHHAJIbHAS
MOIITHOCTB", WJIM YIOMSIHYTas "3asBJIECHHAS M3TOTOBUTEEM JONMYyCTHMasi MOIIHOCTB" 3-(ha3Horo
DC/AC-npeobpazoBarens paBHa 3*¥U*I, Korna COOTBETCTBYET MpaBUJIAM
3JIEKTPOIHEpreTnyeckoil cucrempl. CpaBHHBAasE 3TO CO CIHOCOOHOCTh MpeoOpa3oBaHUs
MOILIHOCTH, MoydeHHoH Bbite, P(t) = 3/2 (U*I); sacHo, uTo nmonydeHHas criocobnocts DC/AC-
npeoOpaszoBanusi MomHOCTH 3-(pasHoro DC/AC-npeoOpas3oBatenss paBHa JHUINb IOJOBUHE
"3asBJIEHHON U3TOTOBUTENEM JOMYCTUMON MOLIHOCTH".

[0099] B kauecTBe mpumepa, BO3bMEM CHOBa BbllneonucaHHbii 3-¢aszusiii DC/AC-
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npeoOpa3oBaTenb;, KOTOpbI  ykaswbiBaer "AC-Hanpsibkenne=315 B mepemeHHOro Toka,
MakCUMaJbHBIA TOK (aspi=916 A; W MakcuMmalibHasi BbIXOnHas MomHOcTh=500 xBT". B
peanbHocTH, crnocodHocTh DC/AC-mpeoOpasoanms MomHoctu 3Toro 3-asnoro DC/AC-
npeoOpaszosatens paBHa Jullb 250 kBT, UToOBI MOTYyUNUTh BBIIEYIIOMSHYTOE 3aKIFOYEHUE, MBI
CHauaja MOATBEPAWIM, YTO 3asBJICHHAs MAaKCHUMajbHas MOLIHOCTb, 500 kBT, neicTBUTENBHO
paBHa 3*U*L, roe U - 310 Hanpsikenue (aspl, MOJYYEHHOE U3 YKA3aHHOTO HANIPSDKEHHS B JIMHUH,
a I - 3TO 3asBIEHHBI MaKCHUMAJbHBIH TOK; CIOCOOHOCTH MpeoOpa3oBaHMs MOILIHOCTH 3TOTO
npeoOpasoarest paBHa 3/2*U*[=250 kBT.

[00100] OnTuManbHOE COOTHOLIEHHE JJIsl COTJIACOBAHMSI MOIITHOCTH JJIsl TAPAMETPOB X, Y
U z (KaK OIpeneNeHo) sBIsieTcs TakuM, 4to (y+z) AomkHO ObiTh He Menblie 2x. Korma
CBsI3aHHAst (POTORNIEKTPUYECKAss CTAHLUsI COCTOMT M3 X MBT-HBIX mOCIEenOBaTENBHOCTEH
(OTO3NEKTPUIECKHUX CONHEUHBIX maHenel;, npu 3toM "PS 3-¢aszueie DC/AC-npeobpazosarenn”
UMEIOT CYMMAapHYIO "3asIBJICHHYIO U3FOTOBUTENEM JOMYCTUMYIO MOIIHOCTE" y MBT; u npu sTom
"ER 3-¢asnbie DC/AC-nipeobpazoBatenn” MMEOT CYMMapHYIO "3asBICHHYIO H3TOTOBUTENEM
nonyctumyto MomHocTe" z MBT. "PS 3-dasueie DC/AC-npeobpazosatenu u "ER 3-da3Hbre
DC/AC-npeobpazoBarenu” MOryT ObITh 3aJefCTBOBAaHBI JHOO TOCPENCTBOM OJHOIO WJIH
Heckobko MPPT-xoHTpOoiepoB, nub0 mOCpPencTBOM OnHOro wuju Heckojpko MEUPT-
KOHTpoJuiepoB. [na  mnpumenenus Ha  npaktuke MEUPT-ontumusanum — sBisieTcs
npeanouTuTeNibHbIM  3aneiicTBoBath Bce DC/AC-mpeobpasosarenn mocpeacrsom MEUPT-
KOHTpOJUIepa(oB).

[00101] Pa3pen 11: Utoru

[00102] @ur. 7 abCTpakTHO WUIIOCTPUPYET KOHPUTYypaUuio (POTOIJIEKTPUIECKON
cosiHe4HOoH anektpoctadiuu 7000. DnekTpocTaHLus COAEpKUT X MBT-Hble COTHEUHbIE TAHENH!,
CYMMapHO pa3MeIleHHble B mocienoBaTenbHOCTsIX 7100 conmHeunbix maneneil. DC-MOIIHOCTS,
Cr€HEepPUpPOBaHHAsl B MOCIEA0BATENBHOCTAX 7100 COMHEUHBIX MaHeNel, NPeAOCTaBIseT BXOAHYIO
DC-mormnocTh 11 rpyribl 3-¢pasubix DC/AC-npeoOpaszosareneii 7301 depe3 pas3BsizbIBaroliee
ycrporictBo  7201; w 3apsbkaeT HM30BITOYHYIO MOIIHOCTH B XpaHmuuime 7400 uyepes
pasBs3biBarolee ycrpoiictso 7202. Dueproxpanunuine 7400 mpepocraBisier BXxomHyro DC-
MomHOCTh B rpymmy 3-¢asubix DC/AC-mpeobpasoBareneri 7302 dyepe3 pa3Bs3bIBArOIIEe
ycrporictBo 7203. Oba 3-¢asueix DC/AC-mpeobpazosarenss 7301 u 7302 mpenocTaBisitOT
npeobpazoBanHyr0  3-asHyro AC-MOIHOCTH B 3JIEKTpUYeckyro cetb 7600 dyepes
tpancopmarop 7500. CymmapHass "3asiBieHHass W3rOTOBUTENEM JOMYCTHUMAasi MOIIHOCTB'
npeobpasoareneir 7301 pasHa y MBT. CymmapHast "3asiBjieHHasi H3TOTOBHUTENIEM JOIMYCTHMAsT
MoLIHOCTB" mpeoOpaszoBateneii 7302 paBHa z MBT. 3HaueHne cymmbl (y+z) HE MEHbLIe
3HaueHHs 2X. HanoMHUM, 4TO MpH UCIIONBb30BAHUH aHAJOTMYHON KOH(PHUTypayy Uit ONHCAHUS
TPAIUIIMOHHON (POTO3JIEKTPUUECKON CTAaHIIMU, KOTOpas OIMCaHa B pasnene 2, 3HaueHue (y+z) He
Oonpime 3HaueHust x. CrenoBaTeNbHO, KOrJa KOHCTPYKTHUBHOE pELIeHHEe CO 3HadeHueM (y+z)
Oonpie X wim naxe Oonbire X B 1,1 pasa, 3TO O3HA4aeT, YTO HEKOTOpPAsk 4acTb M3OBITOYHOMN
SHEPrMM MOKET OBITh 3axBady€Ha MJIsl VIYUYLIEHUS 3JIEKTPO3HEPTUH, MPENOCTaBIIIEMONH B

QJICKTPUICCKYHO CCTh.
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[00103] ITpeoOpazosatenu 7301 u 7302, Bce MOryT OBITH 3a€HICTBOBaHBI IIOCPEACTBOM
MEUPT-koHTpOJUTepa(OB), OMHCAHHBIX BbIIIE. B HEKOTOPBIX BapUAHTAX OCYIIECTBIICHUS,
HEKOTOpBIe, OIVH WJIHM Jake HU OAMH M3 IpeolOpas3oBarenell He 3aleHCTBYIOTCS MOCPENCTBOM
MEUPT-kontposmiepa. Kpome TOro, B HEKOTOPBIX BapHaHTax OCYIUECTBJICHMs, OIHO WIIU
HEKOTOpble M3 pasBsi3bIBAOIUX ycTpoiictB 7201, 7202 u 7203 moryT ObITh NMpPONYyLIEHBI B
koHurypauuu. ITocnenoBarenpHocTH 7100  QOTOITEKTPUYECKUX COJHEUHBIX —MaHeNeH
npenocTaBisaioT BXxogHyr0 DC-momuocTh anst npeobpasosarenedt 7301. CnenoBaTenbHO, OHH
HasbiBatOTCs  "PS-mpeoOpaszoBarensiMmu" B JaHHOM JOKyMeHTe. OHeproxpanwmie 7400
npenocrasisieT BxoaHyro DC-momHocTh st mpeoOpasosateneir 7302. CnenoBaTeNbHO, OHH
HaspiBatoTCsl  "ER-mpeoOpasoBarensiMu” B JaHHOM JOKYMEHTe. BbIpakeHUs cymMmapHas
"3asBJIeHHas W3TOTOBUTENEM HOMHUHANbHAas MOILIHOCTB' W CymMMapHas '"3asBlieHHas
WU3rOTOBUTENIEM JOMyCTHMAasi MOIIHOCTh" JOJDKHBI OBITh COKpAIleHbl KakK "3asBICHHAsS
MOIIIHOCTB" B JAHHOM JIOKYMEHTE.

[00104] TIloBropsis onucaHue KoH(purypauuu, uszoOpakeHHoH Ha ¢ur. 7:
dotosnekrpudeckass cranums 7000 comepxkutr x MBT-HbBIe TOcHenoBatenbHOCTH 7100
COJIHEUHbIX NaHenell B kadecTBe reHeparopa DC-momnoctu. I'enepatop 7100 DC-momnocTH
obecneunBaer BBOA i "PS-mpeobpaszosareneit” 7301 ¢ "3asBneHHOW MomIHOCTHI" y MBT,
yepes passssbiBaroliee yCcTpoicTBo 7201; M 3apskaeT OCTABLIYIOCS MOLIHOCTb B XPAaHUJIMIIE
7400 uepe3 apyroe pas3psi3biBaroiiee yctpoicTBo 7202, Xpanmmuime 7400 obecrieunBaeT BBOI B
"ER-npeobpazoBarenn” 7302 ¢ "3asBneHHOH MomHOCTRIO" z MBT depe3 pa3BssbIBarolee
ycrpoticteo 7203. Bce 3-¢asznbie DC/AC-mpeoOpasosatenu 7301 u 7302 npenocTaBisitoT
npeobpazoBaHHyr0  3-¢asHyro AC-MOmHOCTH B 3JIeKTpUYecKyro cetb 7600 uyepes
Tpanchopmarop 7500. B HekOTOpOM BapHaHTE OCYILECTBIEHHUs 3HaueHue (y+z) He MeHbIle
3HavyeHust 2x. OnHako, koraa 3HadeHue (y+z) OoJplle 3HAUEHMS X, KOHCTPYKTHBHOE PELICHUe
MOKET MOJy4aTb YAaCTUYHYI IONb3Y IJIs YJIYYIICHUs NPOJAXKH OSJEKTPUYECKOM SHEPruH B
BIEKTPUUYECKYIO CETb.

[00105] MEUPT-onTumMu3aTop B COOTBETCTBUU C MPUHIUIIAMHU, OMMMUCAHHBIMU B TAHHOM
JOKYMEHTE, MOKET OOCIy:KHBAaTh HEOOJBIIYIO (DOTOITEKTPUYECKYIO CTAHIMIO UM OOJBINYEO
(OTOINEKTPUYECKYIO CTAHIUIO, COMEPKAIIYI0 ONMH MM HECKOJbKO OJIOK(OB) reHEepHpPOBAHMSI
AC-momHocTH. Kpome Toro, ¢ npaBuibHO CIPOEKTUPOBAHHBIM Pa3BsA3bIBAIOLINM YCTPONWCTBOM,
yTeuKa SHEPrHHM M3 JHEPrOXPAHIIUINA Yepe3 IMOCIEAOBATENIbHOCTH (DOTOIJIEKTPUUECKUX -
COJJHEYHBIX TMaHeleld MoeT ObITh mpenoTBpauieHa. Kpome TOro, ¢  NpaBUIIBHO
CIPOEKTUPOBAHHBIM  Pa3BS3bIBAIOINNM YCTPOHCTBOM, OOHApy>KEHHOE SIBICHHE "B3aUMHOMN
AHHUTTUISIAN MOIMHOCTH" MOJKET OBbITh INpenoTBpameHo. Takke, 3HEPrOXpaHUIIHILE MOXKET
OBITH HCIIOJIB30BAHO IS IPHEMA TOJIBKO M30bITOYHON SHEPTHHU MOCTIEe U3BNIeUeHUs SHeprun "PS-
npeobpaszoBarens” wim npuemMa Bcell mpousBeneHHol DC-sHeprum mpeskae Kakoro-jiuoo
u3BneueHns. Hakoner, MEUPT-onTummu3aTop MOXeT Takke obecreunBaTh 0OCIyKHBAHNUE JUIS
boroanexTpruaecKkoi CTaHIINH, 000pyaOBaHHON onHO(pa3HBIMU DC/AC-
npeobpaszoBaTeneM(siMu).

[00106] Pa3nen 12: KoncrpyktusHbie orpanndenuss MEUPT-konTpomnepa
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[00107] ®ur. 8 wmmoctpupyer MEUPT-konTpomnep 8000 (Takke Ha3bIBaeMbIii
"cucTeMHBIM KOHTposuiepoM"), kotopsiii npenctasnser npumep MEUPT-konTponnepa 2320B
Ha ¢ur. 2B. MEUPT-kouTposiep 8000 cocTouT u3 3 UCMOMHIEMbIX KOMIIOHEHTOB: KOMIIOHEHTA
8100 obHapy:xeHus1, komnoneHTa 8200 onpeneneHust u komrnoHeHTta 8300 nOCTaBKU.

[00108] Kommonent 8100 oOHapy:keHUs M3MepsieT YPOBEHb COXPAHEHHOW >HEPruH B
xpanunume 8400. Ilpumepom xpaHwmmima siBisercs xpanwmme2410B nHa  ¢ur. 2B,
sHeproxpanunuine 3410 Ha ¢ur. 3, sHeproxpanunuiie 4410 Ha ¢ur. 4, sneproxpanmnuiie 5410
Ha ur. 5, sHeproxpanuuiie 6410 Ha ¢ur. 6 u sueproxpanmuiie 7410 Ha ¢ur. 7.

[00109] KomniorenT 8200 onpeneneHust OnpeaessieT MpaBHIbHbIA YPOBEHb MOTPeOIeHuUs
MOLITHOCTH, YTOOBI MOYTH YPAaBHOBELIMBATH 3apsil, MPEIOCTABISIEMbIH B U pa3psUKaeMblil U3
sHeproxpanmmmma 8400.

[00110] Kommnonent 8300 nocCTaBKM MJOCTaBJISIET KOIHMPOBAHHOE COOOINEHHE O
BBILIEONPEACICHHOM MPAaBHJIBHOM YpoBHEe motpebienus mouHocTH u3dbiTouHOoMy DC/AC-
npeobpazosateno(sim) 8500. TIpeodpasoBaTenu HHTEPIPETUPYIOT KOJUPOBAHHOE COOOIIEHHE, U
NOAYUHSIOTCST KOIUPOBAHHOMY COOOIIEHHIO, TaK 4TO MpeoOpa3oBaTesb(M) MOTYT HENMPEPBIBHO
paboTaTh C yKa3aHHBIM YPOBHEM MOIIHOCTH, YTOOBI TOYTH YPABHOBELIMBATH 3apPsKAEMYIO
sHepruro. [Ipumepom npeodpazosareneii 8500, koTOpble MOTPEOSIOT MOIHOCTD M3 XPAaHUJIUINA
8400, sBisrorcst mpeodbpasosarenn 2130S Ha ¢ur. 2B, npeobpaszosarenu 3130S Ha dur. 3,
npeobpaszosarenn 4130S wHa ¢ur. 4, npeodOpasosarenu 5130S Ha ¢ur. S, mpeobpaszoBarenu
6130S na ¢ur. 6, npeodpazosarenn 7302 Ha ¢ur. 3.

[00111] dms Toro, uToObl mosydaTh SKOHOMHUYeCKH Bbironubiii MEUPT-ontumusarop,
KOHCTpyKTHUBHOEe pemenne MEUPT-koHTposiepa NpUHMMAaeT BO BHUMAaHHE CIEAYIOLINE
napamerpel U mnepeMmeHHble, (1) emkocte oSHeproxpaHwmmma 8400; (2) ckopocThb
nosbitenust/mormwkenus: MomHoctn DC/AC-npeobpasosatenein 8500; (3) BosbT-ammepHbIe
XapaKTEPUCTUKH TOCIIENOBATENILHOCTEH COHEUHBIX IaHelNel; (4) KiIuMar B MECTONOJIOKEHUH
doroanextpudeckoii cranuuu; u (5) cnmocodnocts MEUPT-koHTposiepa, paboTaromero ¢
u30biTouHbiM  DC/AC-npeoOpa3oBateneM, MHHHMHU3MPOBATh  pasHULY — Mexay  (wim
ypaBHOBELINBAaTh) BETUUMHON 3apsizia, MPeJoCTaBIEHHOIO B SHEPrOXpaHWIIUINE, U BEJIMYMHON
3apsina, moTpebJeHHOro W3 sHeproxpaHwmmma. [IpsMoInHEeHHOe KOHCTPYKTHBHOE pELICHUE
MOJKET OBbITh TOJYYEHO TOJBKO MPHU MPUMEHEHUHU CHEIHAIbHO MPEeIHA3HAYEHHOTO KOHTPOJIIEpa
i Bcex Oe3 HCKIFOUEHHUs (POTOIJEKTPUUECKUX CTAHLUWH, NPUHUMAs BO BHUMAaHHE 35TH
napaMeTpbl U IepeMEHHbIE.

[00112] Pazgen 13: Koncrpyktusabie pemenuss MEUPT-kouTponepa

[00113] SIBnsiercs HempakTUYHBIM  WHAMBHIyalbHO mpoekTupoBartb MEUPT-
KOHTPOJUIEp Ui BCeX O3 HCKIIOUEHHs! (POTOSJIEKTPUYECKUX CTAaHIMH, T.€. HCIOJIb30BATh
MEUPT-konTposuiep. C apyroii CTOpoHbl, OU€Hb TPYAHO CJIEA0BAThH NPSIMOJIMHEHHOMY IIPOEKTY
s Tpebyemoro MEUPT-koHTpoiepa; ocoOO€HHO, KOTIa MHAUBUAYAIBHO CIIPOSKTHPOBAHHBIE
KOHTpOJIEPB! He fomyckaroTcs. OfHaKo, HalpsKeHHe Ha KJIeMMax SHEpProxXpaHWIUINA MOKET
OBITH PACCMOTPEHO Kak IIOKa3aTelb, HAa KOTOPBIM BIMSIET KaKAbIH W3 S5 mapameTpoB H

nepeMeHHbIX. Clie0BaTeNbHO, BBILIEYNOMSIHYTbIE 5 KOHCTPYKTUBHBIX OrPaHUYE€HUNH MOTYT
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OBITH pa3lesNeHbl Ha JABE YacTH, Koraa HampspkeHue Ha kiemmax MEUPT- sHeproxpanmiuima
BBIOMPAETCSI B KAYECTBE OIPEEISIOLIEro apaMeTpa.

[00114] IlIpu cpaBHEHHMH H3MEPEHHOIO HANpPsDKEHUS Ha KileMMax ¢ Habopom
XapaKTEPHBIX N1 MECTHBIX YCJIOBUH "CTaHIAPTHBIX MHTEPBAJIOB HANpshKeHUs" n300peraTesnsM
CTaJI0 SICHO, YTO YPOBEHb M3BJIEUEHUS U NPeoOpa3OBaHMs MOIIHOCTH, B HACTOsIIEe BpeMms
BBIMOJHSAOIIMXCS TIOCPEICTBOM CHUCTEMBI, MOXET OBITh pa3OUT Ha CIENYIOLIHe MOATPYIIIBI:
YPOBEHb M3BJICUEHUS] MOIIHOCTHU siBJIsieTCs (1) CMIIKOM HU3KHMM, (2) CIMIIKOM BBICOKUM H (3)
TOYHO TpaBUJbHBIM. CrenoBaTenbHO, 3amava npoektupoBanus MEUPT-koHTposepa MOXeT
ObITh pazneneHa Ha 1) OOBIMHBINA MPOMBINLIEHHBI KOHTPOJUIEP, IUTFOC 2) WHIUBUAYAIBHO
copMHpOBaHHAas, XapakTepHasl JUIsi MECTHBIX YCJIOBUH Tabnuia "CTaHAAPTHBIX WHTEPBAJIOB
HanpspkeHus'" (Ha3biBaeMast "TaONuLeil HHTepBAJIOB HANPSDKEHUsS" B JAHHOM JIOKYMEHTE).

[00115] Tlocne Toro kak XxapakTepHasl IJIsi MECTHBIX YCJIOBHM TabJiMlla WHTEPBAJIOB
HanpspkeHus: copmupoBaHa Ui (OTORJIEKTPUUYECKONW CTAaHIUM, TaOMuIa WHTEPBAJIOB
HANpsDKEHUST MOXKeT padoTaTh COBMECTHO C IPOMBILIUIEHHBIM KOHTPOJIJIEPOM, YTOOBI
ocymectBisiTh TpeOyemble ¢yHkunu MEUPT-konTposnepa. IIpoMblnuieHHBIH KOHTpPOJIIEP
TOTAa COCTOUT W3 KOMIIOHEHTa OOHApy’KEHHs, KOMIIOHEHTa ONpeAeNieHHs W KOMIIOHEHTa
IOCTaBKH, KaK TaKKe WLTIOCTpUpoBaHO Ha ¢wur. 8. OmHako, B 3TOM ciydae, KomrnoHeHT 8100
OOHapy:KeHHsI U3MepsieT HanpsokeHue Ha kieMmax sHeproxpanmiuima 8400. Kommonent 8200
OTIpPENeNIeHUs] CPAaBHUBAET W3MEPEHHOE HANpsDKEHUE C TaONUIEeH WHTEPBAJIOB HANPSDKEHUS, U
OTpeneNsieT MPAaBIWIbHYIO BEIMYMHY MOTPEOJIEHUS] MOIIHOCTH, YTOOBI MOYTH YPaBHOBEIINBATH
3apsbkaemyro  sHepruro. Kommnonent 8300 pocTtaBku OHATE  JOCTAaBJSAET KOAUPOBAHHOE
cOOOILIeHNE O BBIMIEOIPEIEIEHHOM MIPABIUIIBHOM YPOBHE NOTPEOIEHNS MOIHOCTH N30BITOUYHBIM
DC/AC-npeobpazoBarento(siM); Tak 4To mpeoOpasoBaTesb(d) MOTYT HENpepbIBHO paboTaTh Ha
YKa3aHHOM YPOBHE MOIIHOCTH, YTOOBI MOYTH YPABHOBEIINBATD BXOSIIIUI U UCXOMSAIIUI 3apsin
st sHeproxpanunuia 8400.

[00116] B omHOoM BapuanTe ocyiuecTBjieHus: koMnoHeHT 8100 obnapyskenust MEUPT-
kouTposiepa 8000 usmepsieT HanpsikeHne Ha kKiemmax xpaHuanima 8400 n30bITOYHON SHEPTUU
B peaJbHOM BpeMeHH. TeM He MeHee, komMnoHeHT 8200 ompeneneHus: MOXET BCe elle
BBINOJIHATh CpaBHEHUE (M3MEPEHHOTO HANPSDKEHUs C TaONMLEeH WHTepBAJIOB HANPSIKEHHs) B
KOKAOM TpeAHa3HAYeHHOM BpPEMEHHOM HHTEpBaje CpaBHEHMs. JTO CpPAaBHEHHE MOXKET
MPUBOJUTH B pe3yJIbTaTe K OJHOM U3 CIEAYIOLINX TPEX CUTYaLUil:

(1) Ecou cpaBHEHHE M3MEPEHHOIO HANpPSDKEHUS U TaONHLBI WHTEPBAJIOB HANPSKEHUS
YKa3bIBAE€T, YTO YPOBE€Hb MOIIHOCTH SIBJISIETCS CIUIIKOM HU3KHM, KOHTposuiep 8000 mosker
3anpocuth (uepe3 kommoHeHT 8300 nmocraBkm), uToObI 3-pasHeii DC/AC-mpeobpasoBarenn
8500 yBenuuui Ha OAMH YPOBEHb M3BJICUCHUE U MPEe0Opa30BaHHE MOIMHOCTH JUIS CIEAYIOLIETO
IpeHa3HAYeHHOIO0 BpEMEHHOIO HHTEPBaIa,

(2) Eciu cpaBHEeHHE M3MEPEHHOIO HANpPSDKEHUS W TaONHLbI WHTEPBAJIOB HANPSIKEHUS
YKa3bIBAE€T, YTO YPOBEHb MOILMHOCTH SIBJIAETCS CJIWUIIKOM BBICOKHMM, KOHTposuiep 8000 moxker
3anpocuth (uepe3 kommnoHeHT 8300 nmocraBkm), uToObI 3-asHeiii DC/AC-nmpeobpasoBarens

8500 ymMeHbIIWI Ha OAMH YPOBEHb M3BJIEUEHUE U NPeoOpa3oBaHNe MOLIHOCTH AJIS CIIEAYIOLIEro
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IpeHA3HAYeHHOI0 BPEMEHHOIO HHTEPBalIa,

(3) Eciu cpaBHeHHE M3MEPEHHOIO HANPSKEHUS U TaONWIbl WHTEPBAJIOB HAINPSDKEHUS
YKa3bIBa€T, YTO YPOBEHb MOLIHOCTH SIBJISIETCSl TOYHO MpaBUIIbHBIM, KOHTposuiep 8000 moxker
3anpocutb, 4To0Obl 3-(azubii DC/AC-nmpeobpasoBarens 8500 ocrancs Ha TOM K€ YpPOBHE
U3BJIEYEHUs] MOLIHOCTU B TEUEHHUE CIIEAYIOIIEro MpeJHa3HaYeHHOTO BPEMEHHOIO UHTEPBaa, Mo
MEHbLIEH Mepe, 10 CIeNYIOLEero COObITHS CPABHEHUS.

[00117] Korga ypoBHHU peryJupoBKH H3BIeueHHs/mpeodpazoBanus momHoctn DC/AC-
npeoOpa3oBaTelisi SBISIFOTCS JTOCTATOYHO HEOOJNBILIMMH, BBILIEYTIOMSHYTOE KOHCTPYKTHBHOE
peuieHre Mo)keT padoTaTh Uil BCEX BHUIOB €MKOCTU SHEPrOXPaHWIMING; ISl BCEX BHUJIOB
CKOpPOCTH TOBBIIeHUs/OHKeHnss MomHocTH DC/AC-npeoOpa3oBatens; IJisi BCEX BHJIOB
BOJIT-aMIIEPHBIX XapaKTEPUCTUK IIOCJIEAOBATEIbHOCTEH COJIHEUHBIX MaHeNned, U JJs BCex
KJIMMAaTUYEeCKUX YCIOBUH JUig  (OTO3JIEKTpU4YecKoil craHumu. CrenoBaTenbHO, SBISIETCS
BAKHBIM, YTOOBI KOHTPOJUIEP MOT YNPaBJIATh HEOOJBIIMMH INAraMH PeryJUpOBaHMSA IS 3-
daznoro DC/AC-npeobpa3zoBarerisi, KOTOPbIH MOTPEOSIET MOIITHOCTh U3 SHEPTOXPAHUJTUINA.

[00118] TunwuHble TpagULIUOHHBIE  LEHTpajdu3oBaHHble 3-¢pasueie DC/AC-
npeobpaszoBaTenn MOryT padoTarh ¢ O4YeHb HEOOJBIIMMU IIaraMy PeryJUPOBAaHUS, KOTAA
ynpasisitorcs. OnHako, oO0OpYIOBaHHBIA KaHAJ CBSI3H, HA3bIBAEMBIN "CYXOH COEIMHUTENbHON
KOpOOKOH" B 00JIaCTH TEXHUKH (& TaKXKE YIIOMHUHAEMBII B JAHHOM JTOKYMEHTE), UMEET TUITUIHO
TOJIBKO 6-OMTHBIE KaHAJbI CBSI3U MOCPEACTBOM ONTHYECKUX COOOINeHUH. [t yrpaBieHust 4yem
6 YpPOBHAMH W3BJIECUEHHS MOIIHOCTH IIOCPEICTBOM CYXOH COEIUHUTEIBHONH KOPOOKH
IOpUMEHSIETCS  Croco0  KOAUPOBAHMA-AEKOAUPOBAHUSA.  IJTOT  CIIOCOO  MPENOCTABISET
BO3MOXKHOCTb TIEpEAavu 10 2°=64 coobrennii, 4TOGHI YIOPaBIATb YPOBHSAMHU W3BJIEUYEHHUS
morHocTH. C moMOIIbIO 10 64 YPOBHEH peryIupoBKH H3BJIEUEHHsI MOLTHOCTH Tpedyemast mo4TH
HyJieBasi yuctasi OajJaHCHUPOBKA BO BXOJSIIEH SHEPTMU M HCXOMAINEH SHEPrHU XPaHMIMIINA
MOXKET OBITh OCYIIECTBIICHA TEXHUYECKH.

[00119] Pasmen 14: ¢dotosnekrpuueckas craHuus, BKIodaromas B ceds MEUPT-
ONTUMU3ATOP

[00120] Kak uzobpakeHo Ha ¢ur. 9, ¢dorosnextpudeckas cranuus 9000 BKIIOUaeT B
cedss MEUPT-ontummsarop 9200, xoropsiii copep:xkur MEUPT-konTposep 9210. MEUPT-
koHTposuiep 9200 coxmepkutr 3 HMCHONHSAEMBIX KOMIIOHEHTA, a HUMEHHO, KOMIOHeHT 9211
oOHapy:KeHHsI, 4TOObI M3MEpAThb HaMpsDKeHWe Ha kKiemmax xpanwiiima 9400 wu30bITo4HON
SHEpruH;, KOMIOHEHT 9212 ompeneneHus, 4TtoObl CPaBHUBATH W3MEPEHHOE HANPSDKEHHE C
TabJUIell WMHTEPBAJIOB HANPSDKEHHUS (POTOINEKTPUUECKONW CTaHIMH, U KOMMOHeHT 9213
noctaBky, 4toObl omoBemars 3-¢asubii DC/AC-npeobpasosatens 4502 0 TOBBIIEHUH,
MOHMXEHUU MOIHOCTH WM OCTaBaTbCAd TAKUM K€ 4epe3 KOMIOHeHT 4213 pocrasku.
KowmnonenTtst 9211, 9212 u 9213 Ha ¢ur. 9 sasisatorcs npumepamu komnoHerTos 8100, 8200 u
8300, coorBercTBeHHO Ha ¢ur. 8. DuHeproxpanwmmiie 9400 Ha ¢ur. 9 sBIAETCS NMPUMEPOM
sHeproxpanmnuma 8400 Ha ¢ur. 8. IlpeoOpazoBarenn 9502 sBIAIOTCS NpUMeEpaMu
npeobpasosareneit 8500 Ha ¢ur. 8.

[00121] Dorosnekrpuyeckas cranius 9000 Takke conepKUT nocuenosareapHoctu 9100
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doTosnekTpudeckux cojHeuHbIXx maHenel. IlocnemoBarenpHocT 9100 CONMHEUHBIX MaHeNeH
npeoOpa3yOT COJHEYHYIO 3HEPTHI0 B 3JIEKTPUYECTBO, U AOCTABISIOT creHepupoBaHHyr0 DC-
MOLTHOCTh B XpaHuiume 9400 n30bITOYHON SHEPrUM uepe3 pa3Bs3bIBarollee ycTpoicTso 9320.
3-¢aznbiii DC/AC-npeobpazosarens 9502 nomaydaer DC-MOIHOCTD, BBOANMYIO U3 XPaHMIUINA
9400 wm30bITOUHON SHEpruM, 4Yepe3 pas3BssbiBarolnee ycrporcTBo 9330. ITocnenoBaTenbHOCTH
9100 conmHe4HBbIX MaHened Ha (Gur. 9 COBOKYIHO SIBISAIOTCS HMCTOYHUKOM DC-sHeprum st
3apsiia SHEProXpaHWJMINA U SIBJAIOTCSA NpuMepamu nocnenosarenbHocteit 2111A u 2111B
COJIHEeYHbIX NaHenei Ha ¢ur. 2B, mociaenosarensroctu 3110 conHeyHbIX maHeneil Ha ¢ur. 3,
nocienosarenbHocTH 4110 conmHeuHblx maHenei Ha Qur. 4, nocnenosarenabHocTH 5110
COJIHEYHBIX NaHenew Ha ¢ur. 5, mocnenoBarenpbHOCTH 6110 conmHeyHbIX mMaHened Ha ¢ur. 6 u
nocienosatenbHOcTH 7110 conHeuHbIx manesnei Ha ¢wur. 7. PaspsssiBaromee ycrpoiictso 9320
Ha ¢ur. 9 sBiseTcs mnpuMepoM pasBs3biBarOlIero ycrpoiicrea 2312B Ha ¢Qur. 2B,
pasBsizbIBaroIero ycrpoiicrsa 3312 Ha ¢ur. 3, passsbiBaroiero ycrpoicrsa 4312 nHa ¢ur. 4,
pasBsizbiBarornero ycrporcrsa 5311 va dur. S, passsseiBaromero ycrpoiictea 6311 Ha ¢ur. 6 u
pasBsi3biBaroero ycrpoiicrsa 7202 Ha ¢ur. 7. PaspsaseiBatomiee ycrpoiictBo 9330 Ha ¢wur. 9
SBIIIETCS TIPUMEPOM pasBsi3biBaromero ycrpoiicrsa 2313B Ha ¢ur. 2B, passssbiBaromero
ycrpotictBa 3313 Ha ¢ur. 3, pases3biBarouiero ycrpoiicrsa 4313 Ha ¢ur. 4, pa3Bs3bpIBAIOLIETO
ycrpotictBa 5313 Ha ¢ur. 5, paseszeiBatoniero ycrpoiicrea 6313 Ha ¢ur. 6 u pa3BsI3bIBAIOINETO
ycrpotictBa 7203 Ha ¢wur. 7.

[00122] Kaxk uznoxeno soime, MEUPT-kouTponnep 9210 ynpasnser 3-paszupiv DC/AC-
npeobpaszoBareniem 9502, uToObI TOTPEONIATH HAIJIEKAINEe KOJIMYECTBO JHEPrUU W3
sHeproxpanmnuima 9400, uToOBI YypaBHOBEIIMBATH BXOAHYIO DSHEPTHUIO, 3apsHKaeMyl0 OT
nocyenosarenbHocTel 9100 cONMHEUHBIX MaHeNeH; KOTOpas IONIy4aeTcs B Pe3ysbTaTe IOYTH
HYyJIEBOTO 3apsiia 3Hepruu wiu norpednenus B xpanwnuine 9400. Takum oOpa3zom, HeOobIIOE
sHeproxpaHmwmme 9400 sBiAsSeTcss OOCTATOYHBIM Ui (DOTOIIEKTPUYECKOH  CTAHIIMH.
IIpeoOpazoBannass AC-momuocTe oT  DC/AC-npeoOpa3oBaTeniss  NMPENOCTABIIETCS B
COEUHSIIOLIYIO 3JIEKTPUUIECKyIo ceTh 9700 yepes Tpanchopmarop 9600.

[00123] Korma wucnons3yercss B JAHHOM JOKYMEHTE, BbIPAKEHHE "HCIIOHSIEMBIH
KOMITOHEHT" UCTIONB3YeTCs OTHOCUTENbHO (ur. 8 u 9. BeipakeHue "HCTOMHIEMbIil KOMITOHEHT"
SIBJIIETCSI HA3BAHUEM JUI CTPYKTYpPBI, KOTOpas SBJSIETCS XOPOLIO TIOHSITHOH OOBIYHOMY
CHELUATUCTY B OOJIACTH BBIMUCIEHHS KaK CTPYKTypa, KOTOpas MOXKET ObITh MPOrpaMMHBIM
o0ecrieyeHneM, amnmapaTHBIMH CPEACTBAMH, MHKPOINPOTPAMMHBIM OO€CIeUeHHEeM WIIH HUX
coyeraHueM. Hampumep, korma peann3oBaHa B TNPOTPAaMMHOM OOECTHEUeHHH, OOBIYHBIH
CHELUAINCT B OOJIACTH TEXHHUKU TMOWMET, YTO CTPYKTypa HCIIOJHSEMOrO KOMIIOHEHTa MOJKET
BKJIFOYATh B C€0s1 OOBEKTHI MPOrPAMMHOTO 00ECTIEUeHHs], aITOPUTMBI, CIIOCOOBI, KOTOPBIE MOTYT
UCIIOJIHATBCS] B BBIYMCIUTENBHOM CHCTEME, CYLIECTBYET JIM TaKOM HCIOJHsIEMbli KOMIOHEHT B
JUHAMHYECKON TNaMsTH BBIYMCIUTENbHON CHCTEMbI, WU CYLIECTBYET JM MCIIOJIHAEMbIH
KOMITOHEHT Ha KOMIIBIOTEPHO-YUTAEMbIX HOCUTEISIX XpaHeHHUsI HHpOpMaLuu.

[00124] B Takom ciyd4ae, OOBIUHBIA CHEIUAIUCT B OOJACTH TEXHUKH MPU3HAET, UTO

CTPYKTYypa UCIIOJIHACMOTO KOMIIOHCHTA CYIIECTBYECT HA KOMIIBIOTEPHO-YUTACMOM HOCUTCIIC, TaK
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4To KOrga HMHTEPIPETUPYETCA MOCPEACTBOM OAHOIr0O MWJIM  HECKOJBbKO MPOLECCOPOB

>
BBIUUCIUTENbHON CHUCTEMBI (HAmpuMep, MOCPEACTBOM IIOTOKA IMPOLIECCOPA), BBIYUCIUTEIBHOM
CHCTEME UHCTPYKTHPYETCs BBINOIHATH GYHKIMIO. Takast CTpyKTypa MOKET ObITh KOMITBIOTEPHO-
YUTAEMON HETOCPEACTBEHHO IpolieccopamMu (Kak B Cllydae, KOTAa HUCIOJHSIEMbIH KOMIIOHEHT
Obu1 OMHAPHBIM). AJIBTEPHATHBHO, CTPYKTYPa MOXKET OBITh MOCTPOCHA KaK MHTEPIpPETHPyeMast
u/unu KkoMmmnuupyemast (iubo B equHON cTaauu, JUOO0 BO MHOXECTBE CTaMii), C TE€M, YTOOBI
¢dbopmMupoBaTh TaKOWH ABOUYHBIN KOJ, KOTOPBIH SIBIISIETCS HEMOCPEICTBEHHO UHTEPIIPETUPYEMBIM
nporueccopamu. Takoe MOHMMaHKE IPUMEPHBIX CTPYKTYP UCIIOJIHAEMOIO KOMIIOHEHTA SIBJISIETCSI
XOpOLIMM B MOHUMAHUU OOBIMHOTO CHELMAIUCTA B O0JACTH BBIMHCICHUN MPU HMCIOJb30BAHUU
BbIpAXKEHUs "UCTIONHSAEMBbIN KOMITOHEHT" .

[00125] BeipaxkeHue "UCTIOTHSIEMbIN KOMIIOHEHT" TaKKe XOPOIIO MTOHUMAETCS] OOBIYHBIM
CHELUAIMCTOM B 00JIACTH TEXHUKH KaK BKIFOUAIOLIEE B C€0sl CTPYKTYPBI, KOTOPBIE PEaTU3yIOTCS
UCKJTFOUYUTENbHO WJIM TOYTH HCKJIIOYUTENPHO B MHKPOIPOTPAMMHOM OOECIEUeHUH  HIIH
anmnapaTHBIX CpPe/CTBax, HaIpUMep, B IPOrpaMMUPYEMOIl MOJIb30BaTeIeM BEHTHIIbHON MaTpHLe
(FPGA), cneumanm3upoBanHOii wuHTerpaipHoii cxeme (ASIC) wmm  mobol  mpyroit
cnenuanu3upoBaHHoll cxeMe. (COOTBETCTBEHHO, BbIpaK€HUE "HCTOJHSEMbIH KOMIIOHEHT"
SBIIIETCSI  BBIPQKEHHUEM JUISI  CTPYKTYPBI, KOTOPOE XOpPOIIO IOHMMAeTcst OOBIYHBIMHU
CHeLUATNCTaMu B O0JIACTH BBIUUCIICHUH, peajnu30BaH JU OH B NPOTPAMMHOM OOECIIEYEeHUH,
annapaTHBIX CPEACTBAX WUJIM UX COYETAHUU.

[00126] Hacrositee n3o0peTeHre MOXKET OBITh OCYIIECTBIEHO B JPYTUX XapPaKTEPHBIX
¢dopmax Oe3 OTCTYIUIEHHsS OT CBOEro AyXa MM HEOTbEMJIEMbIX XapakTepucTHK. OmucaHHbIE
BAPUAHTBl OCYILIECTBJICHUs IOJDKHBI PacCMaTPUBATBCS BO BCEX OTHOLIEHUSX TOJIBKO Kak
WIIOCTPATUBHbIE, a HE OrpaHUYMBarolIne. PamMku H300peTeHus, CIEAOBATENbHO, YKa3aHBI
CKOpee TpPUIOKEHHOH (opmysol n300peTeHus, 4eM NpeALIecTBYIOIUM onucaHueM. Bce
U3MEHEHHsI, KOTOpble NOSBJISIOTCS BHYTPU CMbICIa U PaMOK PaBHO3HAYHOCTH (POPMyJIBI

U300pETEHHS TOJKHBI OBITh OXBAYEHBI €€ PAMKAMHU.
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®OPMYVYJIA H30BPETEHUA

1. ®orosnexkTpuueckas CTaHLMSA, COAep)Kallas, IO MEHbLIeH Mepe, OAuH OJOK
reHepupoBaHus AC-MOIIHOCTH, KaXXAbIH W3 OJHOTO WJINM HECKOJbKHUX, IO MEHbLIEH Mepe, U3
onHoro 6jyoka reHepupoBanust AC-MOITHOCTH COIEPIKHT:

reHeparop DC-momHocTy, cocrosmuii u3 x MBT-HBIX nOCIenOBaTENbHOCTEN
COJIHEYHBIX MAHENEeH, I7Ie X - 5TO MOJOKUTEIbHOE YUCIIO,

onuH wiu Heckoibko mepBbix DC/AC 3-¢asHbpix mpeoOpasoBateneil ¢ CyMMapHOH
3asIBJIEHHOH HOMHUHaJIBbHOM MOIIHOCTEIO Y MBT, neperie DC/AC 3-da3ubie mpeodpa3oBatenb(u)
nony4atoT DC-MOIIHOCTh, MPEAOCTaBICHHYI MOCpencTBoM reHeparopa DC-momHOCTH, U
npeobpasyroT mnoaydeHHyro DC-momHOCcTh B AC-MOIIHOCTD W MPEAOCTABISIFOT — 3TY
npeoOpa3oBaHHy AC-MOLIHOCTh Yepe3 TpaHC(POPMATOP B HJIEKTPUUECKYIO CETh;

SHEProXpaHWIHLIE IMOJy4YaeT, [0 MEHbLIeH Mepe, HEKOTOPYH 4acTb OCTaBLIEHCs AOJIH
DC-moimHOCTH, CreHepupOBaHHOM MocpencTBoM renepartopa DC-MorHoCcTH;, 1

onuH wmin Heckonbko BTOpeix DC/AC 3-¢asHpix mnpeobOpa3oBareneli, HMEIOLINX
CYMMapHYIO 3as1BJIECHHYI0 HOMHUHAJIbHYIO MOIIHOCTb z MBT, rae z - 3T0 MonoKUTeIbHOE YUCIIO,
BTopble DC/AC 3-¢daznbie npeodbpazosarens(u) noiay4arT DC-MOIHOCTE U3 YHEProXpaHUIIHINA
u mnpeoOpa3yroT monydeHHyro DC-MomHOCT, w3 sHeproxpanminma B AC-MOIHOCT |
NPEAOCTABISIOT 3Ty NMpeodpazoBaHHYI AC-MOITHOCTh Yepe3 TpaHC(HOPMATOp B SJIEKTPHUUECKYIO
CETbh,

CyMMa y # Z OOJIbIIe X.

2. ®OTO3MEKTPUUECKas CTAHIMS I10 I1. 1, mpuyeM cymMMa y U z B 2 pa3a OoJiblIe X.

3. @oTosnekTpuyeckas CTaHIMA 110 11. 1, mpuyuem cymma y u z B 1,1-2 pasa Gonblie X.

4. @otosnekTpudeckasi CTaHLUsA 10 M. 1, mpu4YeM y MEHbLIE X.

5. @oToseKkTpUYecKas CTaHLus 110 1. 1, mpudem z Goublie X.

6. @oTosrnexTpuYecKast CTAaHIMsA MO I. |, mpu4YeM 1O MeHbLIed Mepe, OOuH OJIOK
reHepupoBaHusi AC-MOIIHOCTH SIBJISIETCS. MHOKECTBOM OJIOKOB reHepupoBanust AC-MOIIHOCTH,
oTHOweHHe (y+z)/X SIBJISETCS] MO CYIIECTBY OIMHAKOBBIM ISl KAXKJAOTO U3 MHOMKECTBA OJIOKOB
reHepupoBaHusi AC-MOIHOCTH.

7. @OTO3NEKTpUYECKass CTAHLMS IO M. 1, NONONHUTENBHO COAEpsKallas, 10 MEHbIIEH
Mepe, OJTHO U3 CIIEAYIOLIEro:

nepBoe pas3BsA3bIBAIOIEE YCTPOWCTBO, uepe3 koropoe reHeparop DC-mouHoCcTH
npenoctasisier DC-momHoCTh nepBoMy(biM) DC/AC 3-da3ubiM npeoOpa3oBaTento(sim);

BTOpOE pa3Bs3blBalOlllee YCTPOWCTBO, uepe3 koropoe reHeparop DC-momHocTH
npenocrasisieT DC-MOILIHOCTD B SHEPrOX paHUIUILE; U

TPEThE pa3Bsi3bIBaloOlllee YCTPONCTBO, Yepe3 KOTOPOe SHEPrOXpaHWIULIE NPENOCTaBISAET
DC-momnocTh BTopoMy(biM) DC/AC 3-(a3ubiM mpeobpazoBarero(sim).

8. @oTroaneKkTpudeckasl CTaHLMs O M. 1, JOMOJHUTENBHO COjepsKallas, 1Mo MeHbIIeH
Mepe, ABa U3 CIEAYIOLIEro:

IepBO€ Pa3BA3BIBAIOLEE YCTPOWCTBO, uepe3 Kkoropoe TreHeparop DC-mouHocTH

npenocrasisier DC-mourHocTs nepsomy(biM) DC/AC 3-¢asubiM mpeobpaszoBaTero(sim),
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BTOpPOE pPa3Bs3bIBAIOIIEE YCTPOMCTBO, uepe3 KoTropoe reHeparop DC-momHocTH
npenocrasysier DC-MOIHOCTh B HEPTrOXPAHUIIUILE, 1

TPEThe Pa3BsI3bIBAIOIEE YCTPOICTBO, Yepe3 KOTOPOEe SHEProXPaHMWIUINE MPEIOCTaBIISET
DC-momnocTs BTopomy(siM) DC/AC 3-¢a3ubiM mpeoOpasoBaremro(sim).

9. @oTO3IEKTPUYECKAs CTAHLIUS 110 I1. 1, JOMOIHUTENIBHO COAepIKalasi CIeayIoIIee:

nepBoe pas3Bs3bIBAIOINEe YCTPOICTBO, uepe3 Koropoe reHeparop DC-mommuoctu
npenoctasisier DC-mourHocTh nepBomy(biM) DC/AC 3-dasubiM mpeoOpa3oBaTento(sim);

BTOpPOE pa3Bsi3bIBAIOIIEE YCTPOMCTBO, uepe3 KOTopoe reHeparop DC-mouHoCTH
npenocransieT DC-MOUHOCTD B SHEPTOXPAHIIIHIIE; U

TPeThe Pa3Bsi3bIBAIOIEE YCTPOICTBO, Yepe3 KOTOPOE SHEPrOXPAHUIUILE MPEIOCTaBIISET
DC-momnocTh BToOpoMy(biM) DC/AC 3-(ha3ubiM npeobpazoBaresro(sim).
nepeeie  DC/AC  3-dasHble

npeoOpaszoBaTenb(1) yrpasisitoTes ¢ nomomsio MEUPT-koHTpomepa.

10. ®orosnekTpuyeckas CcTaHuus 1o . 1,
11. @orosnektpuyeckass cranmmss mno 1. 10, Bropeie DC/AC  3-dasHbie

npeoOpa3oBaTenb(1) TaKke yrnpasistoTes ¢ nomoinbio MEUPT-korTpOsIepa.

Bropele DC/AC  3-da3Hble

npeoOpaszoBaTenns(u) yrnpasisitoTes ¢ nomombsio MEUPT-koHTpomepa.

12. ®orosnexkTtpuyeckass CTaHUus 1o I 1,

13. ®otosnekTpuyecKkas CTaHIUS, COAEpIKaIllas, MO MEHbIIEH Mepe, OOUH OJIOK
reHepupoBaHuss AC-MOIIHOCTH, KaXAbIH N3 OJHOTO WJINM HECKOJbKHUX, IO MEHbLIEHl Mepe, U3
onHoro 6jioka reHepupoBanust AC-MOITHOCTH COIEPIKHT:

reiepatop DC-momHocTH, cocrosmmii u3 X MBT-HBIX nocienoBaTenbHOCTEN
COJIHEUHBIX MaHENEeH, I7I€ X - 3TO MOJOKUTEIbHOE YUCIIO,

SHEProXpaHWwINILe, KOTOpOe IOoJIy4aeT, MO MeHbleld Mepe, HekoTopyr dyacte DC-
MOIIHOCTH, C(pOPMHUPOBAHHOH MOCPEACTBOM renepatopa DC-mommuoCTH; 1

onnH mimn Heckonbko DC/AC 3-¢asHeix mpeoOpaszoBaresel, MMEIOIIUX CYMMAapHYIO
3asIBJIEHHYK0 HOMUHAJIbHYIO MOIMHOCTh z MBT, rne z - ato nmonoxkurensHoe uncio, DC/AC 3-
¢asubie npeobpazoBarenb(u) nony4daroT DC-MOIIHOCTh U3 SHEPrOXPAaHWIUINA U TPEoOpasyroT
nony4yeHHyt0 DC-momHocTh U3 3HeproxpaHuiuima B AC-MOLIHOCTh U MPENOCTABISAIOT 3Ty
npeoOpa3oBaHHy0 AC-MOLIHOCTh Yepe3 TPaHCPOPMATOP B SJIEKTPUIECKYIO CETh,

z 6onbine x B 1,1 pasa.

14. ®orosnexTpudeckas cTanus no 1. 13, z 6onbiie X B 2 pasa.

15. @orosnekTtpuueckas craHOMs no 1. 13, 1o MeHbledl wMepe, OXMH OJIOK
reHepupoBaHusi AC-MOIIHOCTH SIBJISIETCS MHOXKECTBOM OJIOKOB reHepupoBanus AC-MOIIHOCTH,
OTHOILIEHHE Z/X SIBJISETCS IO CYIIECTBY OAMHAKOBBIM U KaKAOrO W3 MHOXECTBa OJIOKOB
reHepupoBaHusi AC-MOIHOCTH.

16. @orosnexTpuyecKas CTaHLIMsI 1O 1. 13, AOMONHUTENBHO COAepIKaLLas:

pa3BsA3BIBAIOIEE YCTPONCTBO, 4Uepe3 KOTOpoe dHeproxpaHunuiie npepocrasiser DC-
motnHocTh DC/AC 3-(azupiM peobpazoBaTemto(sim).

17. @orosnexTpuyecKas CTaHLMs 1O 1. 13, AONONHUTENBHO COAepIKALLAS:

pa3Bs3bIBAOLIEE YCTPONUCTBO, Yepe3 KoTopoe reHeparop DC-MOIHOCTH mpenocTaBiseT
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DC-MOIIHOCTh B 9HEPTOXPaHUIIULLIE.

18. ®oTrosnexTpuyecKas CTaHLIMs 1O 1. 13, AOMONHUTENBHO COAepIKALLAs:

IepBOE pa3Bs3bIBAIOIEE YCTPOMCTBO, dYepe3 Kortopoe reHepatop DC-momHocTu
npenoctasisieT DC-MOLTHOCTD B SHEPrOXpaHIIIHULIE,

BTOPOE Pa3BsI3bIBaIOLEe YCTPOHCTBO, Yepe3 KOTOPOe YHEPrOXPAHUIIHILE MPEIOCTABISET
DC-mournocts DC/AC 3-(hazHbiM npeodpa3zoBaTesro(sim).

19. ®otosnekrpuueckasi craHuus no n. 13, mpudem nmo menbieit mepe, ogun u3 DC/AC
3-(aszHbix npeodpazoBaresi(eit) ynpasisitores ¢ momoinbio MEUPT-koHTpoepa.

20. ®oTosNeKTpUYECKas CTaHIUS, COAepIKainas, MO MEHbIIeH Mepe, OOUH OJIOK
reiepupoBanusi AC-momHocTu U reHepatop DC-moiHoOCTH, KaXAblH W3 OXHOTO UM
HECKOJIbKHUX, TI0 MEHbIIIeH Mepe, 13 OXHOro OJioka reHepupoBaHust AC-MOLIHOCTH COAEPIKHT:

onun win Heckoapko DC/AC 3-¢asaeix mnpeoOpasosateneir, DC/AC 3-da3ubie
npeoOpazoBatenb(n) nonydaroT DC-momHocTh 0T reHepatopa DC-mMomHOCTH, mpeolpasyroT
nonydeHHyr0 DC-momuocTs B AC-MOITHOCTh M MPENOCTABISIOT 3Ty mpeodpasoBaHHyo AC-
MOIITHOCTb Yepe3 TPaHC(POPMATOpP B SJIEKTPUUECKYIO CETh;

pa3BsI3bIBAOINEE YCTPOMCTBO, Yepe3 KoTopoe rereparop DC-MOMHOCTH MpenocTaBisieT

DC-momuocts DC/AC 3-(a3ubiM npeobpazoBaresro(sim).
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