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sHepruro B DC/AC-nipeoOpazoBarens. CHcTeMHBIH KOHTpoIuiep peryaupyer DC-aHepruto, pa3psokaeMyro
n3 sHeproxpanwmma B DC/AC-npeoOpazoBarenb, YTOOBI IIOYTH YpPaBHOBEIIMBATH KOJIMYECTBO
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HCIIONIb30BAaHNE SHEPrOXPAHWININA CTAHOBHUTCS TEXHHMYECKH BO3MOXKHBIM JIaXKE C TaKMMH OOJBIINMH
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OIIMCAHUE U30BPETEHUA
2420-562328EA/55
TEXHOJIOT' U YIIPABJIIEMOI BAJIAHCHPOBKH XPAHEHHWS SHEPT AU

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.,
NPUHUMAEMbIe JIy4d COJIHIIA) XapaKTepPH3yeTCsl HAIUYMEM W3MEHSIOUIeHCs 1O BpEeMEHHU
WHTEHCUBHOCTH. Co0TBETCTBEHHO, (boTO3EKTPHUIECKHE reHepaTopbl B TaKux
doroanexTpuueckux (PV) craHumsx comepikaT YCTPOMCTBO ONTHUMH3ALMK T'€HEpALUU
MOLTHOCTH (Takke HasbpiBaeMoe 'onrumusatopoMm"). OOUH THUI ONTHMH3ATOpA HA3BIBAETCS
"YCTPONCTBOM CII&KEHUSI 3a TOYKOW MakcumanbHOW MomHoctu (MPPT)" (wmum "MPPT-
YCTPOUCTBOM"), KOTOpPOE€ OTCJICKMBAET MIHOBEHHOE HANPSDIKEHWE TOYKH IPOHM3BOACTBA
mMakcuMmanbHOH MomHocTH (MPPP), mnpudyem »Tt0 MPPT-ycTpoiictBO ucnomb3yer s
yopasiieHus: paboToil (POTOSNMEKTPUUECKOH CTaHLMU. JTa MpPAaKTHKA HA3bIBAETCS ''CJIETIBIM
MPPT-cornacosanuem" B paHHOM paokymeHTe. MPPT-ycTpoiicTBO TUNUYHO —sBISETCS
NPOTPAMMHBIM HJI MHKPOTIPOTPAMMHBIM OOECIIEUEHHEM, U OTCJIEKUBAET H3MEHSIOLIEECs I10
BPEMEHU HaIlpsiKeHUE, MOJy4arolleecsl B pe3yJjbTaTe NMPOU3BOICTBA MAKCUMAJIbHON MOIIHOCTH
13 U3MEHSIOIIErocs N0 BpEMEHU UCTOYHUKA CONTHEYHON SHEPrUu.

[0002] MrHOBEHHOE, 3asIBICHHBIN B JAHHOM JIOKyMEHTE, HE OrpaHUYNBAETCs BApUAHTAMHU
OCYIIECTBIIEHHSI, KOTOPBIE YCTPAHSAIOT HEKOTOPBIE HENOCTATKU WIM KOTOPbIE pabOTal0T TOJIBKO B
TAKMX OKPY’KEHUSX, TAKUX KaK omucaHbl Bbille. Ckopee, 3TOT ypOBEHb TEXHUKHU NPEAOCTABIIEH,
TOJIBKO YTOOBI MPOMJUTIOCTPHPOBATH OAHY MPUMEPHYIO O0JIACTh TEXHUKH, B KOTOPOH HEKOTOPBIE
BApUAHTBl OCYIIECTBJICHHs, OIMCAHHBIE B JaHHOM JOKYMEHTE, MOTyT OBITb NMpPHUMEHEHbI Ha
IIPAKTHKE.

Kpatkas cymHocTs n300peTeHust

[0003] BapuaHTbI OCYLIECTBIEHHUS, ONMMCAHHbBIE B TAHHOM JIOKYMEHTE, HalpaBJeHHbIE Ha
CHUCTEMY XPaHEHMsI SHEPruy, KOTOpasi COAEP>KUT SHEPTOXPAHUIIMILE U CUCTEMHBINH KOHTPOJUIEP.
Oueproxpanwuiie 3apspkaercss DC-sHeprueit ot ucrounuka DC-sHepruu, B TO XK€ Bpems
pazpsoxast DC-anepruto B8 DC/AC-npeobpazoBarens. CuctemHblii KoHTposuiep peryiupyer DC-
SHEPTHUIO, paspstkaemMyro u3 sHeproxpanmwiuima B DC/AC-npeoOpa3oBarenb, 4TOOBI MOYTH
ypaBHOBewMBaTh KonudectBo DC-3Heprum, 3apsskaeMoil B SHeproxpaHwiuige. Tak Kak 3Ta
3apsAfaKa U paspsiika sIBJISIOTCS MOYTH yPaBHOBELIEHHBIMH, pa3Mep SHEProxXpaHWJIUINAG MOXKET
OBITH CHENaH IOBOJILHO HEOOJBIIUM OTHOCHUTEIBHO BEJIWYMHBI 3apsiiKH U Pa3psSAKd. ITo
SIBJIIETCS TIOJIE3HBIM, KOTZIa TIOTOK 3apsiia M pas3psna sBJISETCS] BBICOKHM, KaK MOXKET ObITh B
clydae, €CIM DJSHEpProXpaHWIHIIEe T[oNydaeT 3aps OT BCell WM CYLIECTBEHHONH JOJH
SJIEKTPOCTAHIMM, TAaKOH KakK CoJiHe4Has JjekTpocTaHius. C TakuM  KOHTPOJUIEPOM
UCIIOJIb30BAHNE DJHEPrOXPAHWIUIIA CTAHOBUTCS TEXHUYECKH BO3MOXHBIM JaXK€ C TaKUMHU
OOJNBIINMHU 3JIEKTPUIECKUMU TOKAMH.

[0004] CucreMHBIII KOHTPOJUIEP COAEPKUT KOMIIOHEHT OOHApYXKEeHHs, KOMIIOHEHT



OTIpeNeNeHNs] ¥ KOMITOHEHT JOCTaBKH, KOMIIOHEHT OOHapyXeHHs KOH(PUTYPUPYETCs, YTOOBI
U3MEPATh YPOBEHb COXPAHEHHOW »HEPruyd B 3HeproxpaHuiumie. KOMNOHEHT ompeneneHus
KOHQUrypHpyeTcsi, 4TOObI HCIOJNIb30BaTh H3MEPEHHBIH YPOBEHb COXPAHEHHOW SHEPTHM UL
YPOBHsI SHEPIUU, YTOOBI OLIEHUBATh, AOJDKHA JIM OBITH BBINOJHEHA peryiupoBka. KommoHeHT
IOCTaBKU KOH(MUTYPUPYETCsI, YTOObI KOAMPOBATb WHCTPYKLMIO BBIMOJHEHHS PETYJIHPOBKU B
3aKOAMPOBAHHOE COOOINEHHE, KOrJa KOMIIOHEHT OIpeNeNeHHs ONpenelseT, YTO PeryJupoBKa
JOJUKHA OBITh BBIMOJIHEHA, a Takke KOH(Urypupyercsi, 4ToObl JOCTAaBJIATH 3aKOIUPOBAHHOE
coobmenue DC/AC-npeobpa3oBaresito.

[0005] [JlaHHas CyIIHOCTh TPEAYCMOTpPEHA MJsi TOro, 4TOoObl B YIPOLIEHHOH (opme
NpPeACTaBUTh HAOOp uAeH, KOTOpbIe IOIMOJHUTEIbHO ONMCHIBAIOTCS HUXKE B IMOAPOOHOM
OMHMCAHUU. ITa CYI[HOCTb HE MpeIHA3HA4YeHa JJIsi TOrO, YTOOBI UAEHTU(PUIIUPOBATH KITFOYEBbIE
NPU3HAKH WM BaKHEHIIHWE NPU3HAKU 3asBJIIEMOrO MpeaMera H300peTeHHs, a TakKXKe He
NpeaHa3HaYeHa I TOTrO, YTOOB! OBITh MCTIOIB30BAHHON B KQUECTBE TIOMOLIH TPU ONPENeIeHUN
00J1acTH MPUMEHEHUsI 3asIBJIIEMOTO TIPEAMETa N300 PETEHHUSI.

Kpatkoe onucanue ueprexen

[0006] [dnst Toro, uroObl ommcaTh CIOCOO, KOTOPBIM BBILIEYNOMSIHYTBIE WU APYTHE
NPEeUMYIIeCTBA M OTIMYUTENbHbIE TNPH3HAKH MOTYT OBbITh NOJY4YeHBI, Oojiee KOHKPETHOE
OTMCAHNE PA3JINYHBIX BAPHAHTOB OCYINECTBJICHUsS OyIeT BOCIIPOU3BEIECHO OCPEICTBOM CCBUIKH
Ha COMpPOBOKAAKOLINE uepTeku. [Ipu yCIOBHUHM TOTrO, YTO 3TH YEPTEXHU H300PAKAIOT TOJBKO
TUMHYHBbIE BApPUAHTBI OCYINECTBJICHUS M300PETEHHs U MOS3TOMY HE JOJIKHBI PACCMAaTPHBATHCS
KaK OrpaHHYHMBAIOIUE O0JNACTh NMPUMEHEHUS H300peTeHMs], BAPHAHTBI OCYIIECTBJIECHUs OyIyT
OMHCAaHbI W OOBSCHEHbl C TIOMOINBIO JOMOJHUTENbHON CHenupuKd H TOAPOOHOCTEH
NIOCPEICTBOM HCIIOJIb30BAHMS ITPUIIAraeéMbIX YEPTEKeH, Ha KOTOPBIX:

[0007] @®ur.1A-1C WUIOCTPUPYIOT OJIOK-CXEMBI PA3JIMYHBIX 3JEKTPOCTAHLUMH, B
KOTOPBIX Pa3BsI3bIBAIOLINE YCTPONCTBA UCTIONB3YIOTCS BMECTE C SHEPTOX PAHUIIUIIEM;

[0008] Dur. 2A wuOCTpUpyeT OJOK-CXeMy 3JIEKTPOCTaHIMM, KOTopas Obuia
CMOHTHPOBaHa il SKCIEPUMEHTa, U B KOTOPOHW CyliecTByeT nBa Oyoka mpousBonctBa AC-
MOLITHOCTH, KOTOPbIE CMOHTHPOBAHBI TPAAULIMOHHBIM 00Pa30M, U ¢ U3MEPUTENISIMA MOITHOCTH H
SHEPTHH, KOTOPbIE U3MEPSIOT BBIXOJHYI MOIIHOCTh K&KAOTO OJIOKA MPOM3BOACTBA MOLTHOCTH,

[0009] ®ur. 2B wumocTpupyer OJIOK-CXeMy »dJeKTpocTaHiuu Ha ¢ur. 2A mocle
MOIU(UKAIMY, BKIFOYAKOLIYIO Pa3BsA3bIBAIOIINE YCTPOHCTBA U SHEPrOXPAHIIIUINEG, U KOTOpas
ObLIa UCTIONB30BaHA, YTOOBI MOATBEPIKAATD YIIYUIISHHBIH OTBOJ SHEPTHH B CETh;

[0010] @ur. 3 wimrocTpupyeT OJIOK-CXEMY 3JIEKTPOCTAHIIMH, B KOTOPOW HMETCSl IBa
KaHaja JOCTaBKU MOIIHOCTH, OJWH KaHAJ MpUOEraeT K WCIOJIb30BAHUIO SHEPrOXPAHIIINING, a
APYyTroi He MpHOEeraeT K MCIOIb30BAHHMIO SHEPTOXPAHIITUINA;

[0011] @ur. 4 wumocTpupyer OJNOK-CXEMYy 3JIEKTPOCTAHLIMH, KOTOpAas MPENCTaBISET
OoJee IUPOKUI BApUAHT OCYIIECTBICHHS Ha (ur. 3;

[0012] ®ur. 5 wunocTpUpyeT OJIOK-CXeMYy SJIEKTPOCTAHIMH, B KOTOPOH MOIIHOCTH
TOCTABJISETCSI TOCPENICTBOM HUCIIOIb30BAHUS SHEPTOX PAHMIINLIA;

[0013] ®ur. 6 wunocTpupyer OJOK-CXEMYy 3JIEKTPOCTAHLIMM, KOTOpasi MPENCTaBIsIET



OoJee IUPOKUI BapUAHT OCYLIECTBICHHS Ha ur. 5;

[0014] @wur. 7 unmrocTpupyeTr OJIOK-CXeMy 3JIEKTPOCTAHIUY,

[0015] Pur. 8 wumrocTpupyer OJIOK-CXeMy KOHTpPOJUIEpa AJISi OTCIIEKUBAHUS TOYKHU
MakCHUMajbHOro ucnojb3oBanus »Heprun (MEUPT) B coOTBeTCTBHMM C NpPUHIMIIAMH,
ONMCAaHHBIMH B JAHHOM JOKYMEHTE, U

[0016] @ur. 9 mwumroctpupyer 00k-cxemy MEUPT-konTposiepa Ha ¢ur. 8 B KOHTEKCTE
3JIEKTPOCTAHLIUH.

[TonpoGHoe onucanue n300peTeHus

[0017] IMaTentubie nyonukanuu, US2016/0036232 u US2017/0149250 A1 (comepkumoe
KOTOPBIX BKJIFOYEHO MO CCHUIKE B JAHHBIA JOKYMEHT) OMHCBHIBAIOT, YTO (POTOIJEKTPUUECKUE
SHEPreTUYEeCKUEe CUCTEMBI, KOTOPbIE NPUMEHSIOT Ha mnpaktuke cienoe MPPT-cormacosanue,
JOCTUTAIOTCSl HEONTHMAaJIbHble KOJUYECTBA BJIEKTPUUECTBA, IPENOCTABISEMOr0 B CEThb. JTH
NATEHTHBIE MYyOJUKAIMK Y4aT, YTO I TOrO, YTOOB! 3 (PEKTHBHO CHUMATh 3JEKTPUUECTBO AJIS
HCIIOJIb30BAHUSl SHEPIUHU, CIeAyeT COOTBETCTBOBATh XapaKTEPUCTUKAM YCTPOMCTBA AN Chema
(orbopa) sHeprum, 4ToObI 3(HEKTUBHO U MPOAYKTUBHO CHUMATh CO3JAHHYIO 3JIEKTPOIHEPTHIO.
Kpome Toro, sTu mareHTHble 3a8BKH y4aT, UYTO CBsI3aHHbIE YCTPONCTBA TaKXe JOJIKHBI
COOTBETCTBOBATh VCJIOBHIO W/WJIM JIOCTABKE€ CHSATOTO JJIEKTpHuYecTBa ISl 3(PPEKTUBHOTO
HCIOJIb30BAHUS SHEPTHHL.

[0018] DTtu maTeHTHBIE NMyOJMKALWMK JOMOJHUTENBHO IMOAYEPKUBAIOT TOT (AKT, YTO
3¢} (eKTUBHOCTD HCIIONB30BAHUS HEPTUH HEPA3PBIBHO 3aBHCUT OT MOTPEOJIEHHS MOIIHOCTH B
JOTIOJTHeHNUE K TIPOU3BOACTBY MOIIHOCTH. KpoMme Toro, oHM y4art, 4To B JIF0OOH SHEPreTHYECKOM
cHCTEMe THIMYHOE NMOTPeOJIeHNe MOIIHOCTH HEO0S3aTeNbHO PAaBHO NMPOHM3BOJACTBY MOIIHOCTH,
Aake IMIPU COOTBETCTBUU 3aKOHAM 3HEPIHH U COXPAHEHUs 3apsaaa.

[0019] Bmectro wucnons3oBanus MPPT-ycrpolicTBa B KauecTBe ONTUMH3ATOPa JJIs
COJIHEUHBIX 3JIEKTPOCTAHLMH YIIOMSHYTbIE MATEHTHbIE MyOIMKALUY TPEUIOKIINA UCIIOIb30BATh
"yCTPONCTBO OTCJICKUBAHUS TOYKH MAKCUMAJbHOTO HCIOJb30BaHus sHepruu" wuinu "MPPT-
YCTPOUCTBO" B KAa4YeCTBE ONTUMU3ATOPA (DOTORNIEKTPUYECKOW CTAaHLUUHU. TakoW ONTUMH3ATOP
Oyner HasbiBatbcss "MEUPT-ontumuzatopoM”" B naHHOM nOKyMeHTe. COMIacHO YIOMSIHYTBIM
nareHTHbIM nyOnukauusM, MEUPT-onTumusarop npenHazHavaercs, 4ToObl 3aXBaThbIBaTh TO,
YTO HAa3bIBAe€TCs "M30BITOYHOW 3HEPrueil’, KOTOPYK) OH OMNpenessieT KaK 3JIEKTPOIHEPTHIO,
KOTOpasi TPOW3BENEHAa, HO HE CHATA W/WIM HE JOCTABJICHA B JJIEKTPHYECKYIO CEThb IS
UCTIONIB30BaHUs. JTO OmpeneneHne "M30BITOYHON SHEpPruu’" TakKe HCIONb3YeTCs B JaHHOM
JOKYMEHTE.

[0020] MEUPT-ontumu3aTop Takke NpeAHa3HA4aeTcsi, 4YToObl BPEMEHHO XPaHUTh
3aXBAYCHHYI0 M30BITOYHYIO SHEPIHI0 B OSHEPrOXPAaHWIHWINE, M 3aTeM IOATOTABIMBATH H
TOCTABIISATD 3TY 3JEKTPOSHEPTHIO B 3JIEKTPHUYECKYIO CETh JJIsl UCIOIB30BaHus. Takum o0pa3om,
JOXOZ OT cOBITa 3JEKTPUIECTBA I (POTOINIEKTPHUECKON CTAHIIUN MOXKET ObITh YIIyUIlEH, KOTr/ia
B Hee BKioueH MEUPT-ontumuszatop.

[0021] Paznen 1: @ynkunonansnocts MEUPT-ontuMusaropa

[0022] B coorBercTBUM C TpHHUUIAMH, onucaHHbIMH B US2016/0036232 wu



US2017/0149250 A1l ("ynomuHaemble mnareHTHble mnyOnmukanuu"), MEUPT-ontumusarop
OJHOTO BapHaHTa OCYLIECTBJIEHMs, OMUCAHHOIO B JAHHOM IOKYMEHTE, COIEPIKHUT YCTPOHCTBO
cheMa m30bITOUHON dHeprun, sHeproxpanwmmile 1 MEUPT-xonTpomnep. MEUPT-kouTposutep
pabortaer cornacoBaHHO ¢ ycTpoiictBamu cwbema sHepruun u DC/AC-npeobpazoBarensMu.
Tepmunbl "MomHOCTE" U "sHeprua" (Torga Kak He SBJSIIOTCS B TOYHOCTH OJMHAKOBBIMU)
UCTIONIB3YIOTCS B3aMMO3aMEHsIeMO B 001aCTH TeXHUKU. Takum o0pa3oM, IOKa He YKa3aHO MHOE,
KaXIbIii TEPMUH UMEET OIMHAKOBOE 3HAUEHHE.

[0023] VYcrpolicTBO cheMa HHEPruud CHUMAET IEPBOHAYAIBHYIO OCLUJUIUPYIOIIYIO
nepesayy MOIIHOCTH U3 Mpom3BeneHHOoro ucrounuka DC-snexkTpudeckoit momHoctu. CHsATas
NepBOHAYANIbHAS TIepeiada MOLIHOCTH corjiacyercs ¢ TpedoBaHusiMU AC-3JIEKTPUUECKON CeTH
IUT BJIEKTPUUECKON ceTu. JlpyruMu cioBamMu, CHsSTas NMEpPBOHAYaJbHAs Mepenadya MOIIHOCTH
UMeeT M3MEHSIOLIeeCs M0 BPEMEHHM CHHYCOHIAIbHOE HANPSIKEHHE, KOTOPOe HUMEET IHKOBOE
HaIpsDKEHUE, KOTOPOE COOTBETCTBYET JUAINA30HY HANpsDKEHUN ssekTpudeckon cetu. Kpome
TOTO, OJJIEKTPUYECKAas MOINHOCTh (KOTOpass NPONOPLUUOHATbHA KBAIPaTy HAIMPSKEHHS)
npuaEMaet hopmy (sin® (ot) 1 cos® (mt)), KOTOpast CHHXPOHU3HPYETCs (C OMHAKOBOH (hasoii
Y OZIMHAKOBOM YaCTOTOM) C JIEKTPHUECKON CETHIO.

[0024] C ppyroit CTOpPOHBI, YCTPOHCTBO CheMa H3OBITOUHON SHEPTHH CHHMAET
OCTaBIIVIOCS OCHMJUIMPYIOIIYIO TIepeady MOIMHOCTH, KOTOpask OCTAeTCsl OT BBIYUTAHUS
NEPBOHAYAJIBHON OCLMIUIMPYIOIIEH MNepenadyd MOIMHOCTH U3 mpousseneHHoil DC-momHocTH.
JIpyrumMu CIIOBaMH, 3Ta OCTABILIASICSI OCLMUIIMPYIOLIAs Mepeaaya MOLIHOCTH SIBJISIETCS JINIITHEH
OCLMWJUTUPYIOLIEH mepemadeil  MOIIHOCTH, KOTOpash OCTaeTcsl IoChe  MPENOCTaBJICHUs
NepBOHAYAIBPHON OCHMJUIUPYIOIIEH Mepeaavu MOLIHOCTH B 3JIeKTpHUeckyro ceTb. OcraBiascs
OCLUWUTHPYIOIAsi Tepenadya MoLHOCTH uMeer (a3oBbili caur 90° 1Mo CpaBHEHHIO C
NMEePBOHAYAJIBHON OCLWUIMPYIOIIEH Iepenadyeil MOLIHOCTH, KOTOpas IpenoCTaBIsAETCS B
JJNEKTPUYECKYI0 ceTb. Bcenencreme ¢asoBoro cmsura 90° sTa ocHmuMpyrolias nepeaada
MOIIHOCTH HE MOKET ObITh HEMEIJIEHHO MpeoOpasoBana B AC-MOIIHOCTD AJisi TIPEAOCTABIICHHUSI
B Ty K€ CHJIOBYIO LI€Tlb. DHEPrOXpPAHUWJIHILIE, TAKUM O0pa3oM, UCIOJIb3YETCs IJISi BPEMEHHOTO
XpaHeHusT U30BITOYHON 3HEPTUM OCTaBLICHCS OCHMJUIMpYIOINeH mnepenaun moinHoctu. [locne
3TOro coxpaneHHasi >Heprusi nomaercs k DC/AC-mpeobpasoBarento, Tak YTO COXpaHEHHas
U30BITOYHAsT  SHEPruss MokeT ObITh  mpeoOpaszoBaHa B AC-MOIIHOCTb,  KOTOpas
CHHXPOHHM3HUPYETCs (C TOH ke Ga30i U 4aCTOTOMH) € TOH K€ SJIEKTPUIECKON CETHIO.

[0025] MEUPT-koHTponep u3MepsieT YpOBE€Hb 3HEPrMM XPaHUJIMILNA, OLIEHUBAET
KOJINYECTBO JHEPTUH B XPAHWIHIIE, KOTOPOE MOXKET OBITh CHATO, M JOCTaBISIET 3Ty
uHpopManmro accoruupoBaHHbiM DC/AC-nipeobpaszoBarero(siM), Tak YTO 3TO KOJHYECTBO
SHepruu Moxer ObiTh cHATO mocpenctBom DC/AC-nmpeoOpaszosarensi(eit). DC/AC-
npeobpazoBaTenb(M) 3aTeM CHUMAIOTCOXPAHEHHYIO SHEPTHI0 W3  XPaHWIHINA TUTST
npeoOpaszoBanusi B AC-MOIHOCTh B (hopMe MOAXOsIIeH MyJbCUPYIOLEel nepeaadn MOIHOCTH
U npenocTaBisiioT 3Ty AC-MOIIHOCTh B 3JIEKTPUYECKYIO CeThb. (POTORJIEKTPUYECKONH CTaHLIUU
MOTYT, TakuM O0pa3oM, MPENOCTAaBJATb IMOYTH BCIO IPOU3BENEHHYIO SJIEKTPOSHEPTHIO B

BIIEKTPUUECKYIO CeTh, Koraa Bkio4aroT B ce0ss MEUPT-ontumusarop. B otnmudne ot atoro, 6e3



MEUPT-ontumuzaropa, (pOTOIIEKTpUYECKasi CTAHIUS COTJIACHO YIOMSIHYTBIM TaTEHTHBIM
nyOJuKamusiM  MOXET  NPEAOCTABIATh  JMIIb  MEHee  IOJOBHUHBI  NPOU3BEINEHHOM
MOLTHOCTH/3HEPTHH B 3JIEKTPUUIECKYIO CETb.

[0026] Paznen 2: YnyuiieHue TpaaAULHOHHON (POTOIEKTPUIECKON CTAHIIUH C TTIOMOIIBIO
MEUPT

[0027] ConHeuHble 3JEKTPOCTAHLUM YACTO KJIACCU(PHULUPYIOTCS C TOYKH 3PEHUS
HekoToporo uymcia wmerasatt (MBt). TpaanuuoHHO, KOrAa COJHEYHAsl 3JIEKTPOCTAHIIMS
3asIBJIIETCS] KAK OTHOCSINIASCS K Kjaccy X MBT (rnme X - 3TO HEKOTOpOe MOJIOKHUTEIbHOE YUCIIO),
5TO O3HA4YaeT, YTO CyYMMapHbII HMTOr HOPMBI  BbIpaboTku DC-momHOCTH — BCex
MOCJIEIOBATEIbHOCTEN COMHEYHBbIX MaHene paBeH X MBT. Takue TpaauLIMOHHBIE COJIHEYHBIE
SJCKTPOCTAaHIMU Takke uMerT 3-(pasHele DC/AC-mpeoOpasoBareny, KOTOpblE HMEKOT
CYMMAapHYIO 3asiBJIEHHYIO npomnsBoguresieM crocodHocts DC/AC-npeobpa3oBanusi, KOTOpasi HE
O6onpme x MBT. DTOT NpUHOMIT PE3FOMHUPYET ONEpPAlMH TPATULHOHHOH 3JIEKTPOCTAHLIUH
cornacHo TpaauuuonHot MPPT-npakTuke.

[0028] Apyrumu criioBamMu, TPaIUIMOHHAS (POTOSIEKTpUYECKasi CTAHLIUS ¢ HOMHHAJIBHOU
MOLIHOCTBIO X MBT cocrontr m3 x MBT-HBIX mnocienoBarenbHOCTEH (HOTOINEKTPUUECKUX
COJIHEYHBIX TIaHEJeH, KOTOpble MpeoOpa3yroT CONHEYHYI0 sHepruro B DC-3nexTpudecTso.
CrenepupoBanHoe DC-35ekTpU4ecTBO 3aTeéM CHUMAeTCss M Ipeodpasyercss MOCPEICTBOM
tpexdazupix DC/AC-npeobpazosareneli B mnonxomsauyo AC-3JIeKTPUYECKYI0 MOIIHOCTb,
KOTOpasi COOTBETCTBYeT BceM TpeOoBaHUSAM AC-MOLIHOCTH 3JIEKTPHUECKOW CETH, M 3aTeM
MPENOCTABIISETCS B 3JIGKTPUUECKYIO CeTh. JTa AC-3JIeKTpUyuecKasi MOIIHOCTD, MPEAOCTaBIIIeMast
B DJIGKTPUYECKYIO CE€Th, TAaK)K€ HAa3blBaeTCs B JAHHOM JOKYMEHTEe 'TNepBOHAuYaIbHOM
oCLUIMpYIOINe mepenadedt  mouHoctH'.  HamomHuM, 4YTO CcyMMapHas — 3asiBJI€HHAas
npousBoxutenieM cnocodHocts DC/AC-npeodpazosanust DC/AC-npeobpasoBareneii He Gosbine
X MBT, 4ro sBisieTcs WTOroBOW BenWYMHOW crocoOHocTH DC-reHepanmy yCTaHOBIIEHHBIX
COJIHEUHBIX NaHeJEH, 3asBICHHON OTPACIbIO MPOU3BOACTBA COJIHEUHBIX MaHEEH.

[0029] CornacHO OMMCaHUIO YIOMSHYTBIX MaTeHTHBIX nyOnukauni, US2016/0036232 u
US2017/0149250 A1, cymecTByeT OCTaBIIAsICS] OCLMJUTUPYIOLIAs Mepenada MOLTHOCTH, KOTopasi
NOJIy4aeTCsl B Pe3yJIbTaTe BBIYUTAHUS MMEPBOHAYAIBHON OCLUMJUTUPYIOIIEH mepenayd MOLUTHOCTH
(cHaTOW TIOCPEACTBOM YyCTPOHCTBA CheMa 3HEpruu) u3 cymmapHoi DC-mommHocTH,
MIPOU3BEEHHON MMOCPEICTBOM IOCIIE0BATEIbHOCTEN CONHEUHBIX MaHeneil. [pyrumu cioBamu,
5Ta Mepefada MOIIHOCTH SIBJISIETCSl OCTABIIEHCS OCHUJUIMPYHOLIEH nepenadell MOIIHOCTH,
KOoTOpasi umeeT npumMepHo 90° pa3HOCTh (a3 OT MEePBOHAYATIHHOW OCLMJUIUPYIOLIEH Mepenaqyu
MOLITHOCTH, KOTOpasi ObUta CHATA MOCPEACTBOM yCTPOWMCTBA CheMa SHEPTHU U MPENOCTABICHA B
BJIEKTPUUYECKYIO CETb.

[0030] ITockonbKy OCTaBIIAsICS OCLMJITUPYIOLIAs Mepeaada MOLHOCTH MpuMepHO Ha 90°
pacxomurcs ¢ $a3oi W3 SIEKTPUYECKOH CETH, 5Ta OCTaBLIAsCS OCHMJUIUPYIOINAs Mepenaya
MOIIHOCTH HE MOXeT ObITh HEMOCPEACTBEHHO OOYCiIOBNIeHa U npeoOpa3oBana B AC-MOIIHOCTh
U TIPEIOCTABJIEHA B TY JK€ 3JIEKTPUYECKYIO CETh. B COOTBETCTBMM ¢ MPUHIMIIAMH, ONTICAHHBIMH B

YIOOMSAHYTBIX MAaTCHTHBIX HY6J'II/IKaI_II/I$IX, OHEProxXpaHUJIUIIE BPEMEHHO XpPaHUT OSHEPTHUIO,



comepxaiyro B cebe HecoBmamaromyro Ha 90° mo (ase OCTaBIIYIOCS OCHMJUTHPYIOLIYIO
nepenavdy MOIMHOCTH (KOTOpasi, KOrJa COXpaHeHa, MPeNCTaBisieT COO0M N30BITOYHYIO SHEPTHIO).
ITocne 3TOro M30OBITOYHAS SHEPTHsI COXPAHSAETCS B SHEProXpaHWIWINE, M30BITOYHAS JHEPTHs
MOXeT chyxkuth B kadectBe DC-sHeprum, kortopas MoxeT Obith momaHa k DC/AC-
npeoOpa3oBaTenro. JTa W30BITOYHAs SHEPrHs MOXET 3aTeM ObiTh mpeoOpasoBaHa B AC-
MOIIHOCTh, KOTOpPasi COOTBETCTBYET BCEM TPEOOBAHUSIM 3JIEKTPUUYECKOH CeTH (BKIIIOYAIOLINM B
ce0s1 CMHXPOHHM3ALMIO C 3JIEKTPHUYECKOH CEThI0), TaK YTO MOJydarommasicsi B pesyibrate AC-
MOLIHOCTh MOKET OBITh MPEIOCTABIICHA B TY YK€ CETb.

[0031] Pa3nen 3: [IpenoTBpalieHue yTeUKH SHEPTUN U3 SHEPTOX PAHIIIAILA

[0032] ITpexne yeM moapoOHO PacCMOTPETh MPUHLUI KOHCTPYKIIMUA YHEPrOXPaHMIIHILA
it MEUPT-ontumuszaTopa, oOpaTuMcst CHavajia K BAJKHOMY BOTIPOCY B IAaHHOM JTOKyMeHTe. B
YaCTHOCTH, IIOCJIE€JOBATEIbHOCTH COJHEUHbIX IMaHeneld MOryT HMeTb O4Ye€Hb BBICOKOE
COTIPOTUBJIEHHE B CyMepKax, HO IOCJIEJOBATEIbHOCTh COJHEUYHBIX MaHelel MOXET MPOBOAUTH
3HAUUTEJbHBIN 3JIEKTPUUECKUN TOK B TOM MWJIM APYIOM HalpaBlIEeHUH, KOIZld COJHEYHBIN CBET
SIBJISIETCS. MHTEHCUBHBIM B TOJ/ieHb. Clle10BaTeNbHO, 3JIEKTpUUecKasi SHEpPrusi, COXpaHEHHas B
XpaHUJIUINE, MOXET yTeKaTb U HarpeBaTb COJIHEUHble NIaHENIW B JHEBHOE BpeMs.
COOTBETCTBEHHO, pAa3BsA3BIBAIOIINE JHUOAbI MOTYT OBbITb J00aBIEHBI B KAKAYIO W3
MOCJIEIOBATENBHOCTEN CONTHEYHBIX MaHeNel, TaK UTO 3JIEKTpUUecKasi JHEPrusl MOXKET MPOTeKaTh
OT K&XKIOW IOCIENOBATENIbHOCTH COJHEYHBIX IIaHeJel, 4ToOBl 3apspkaTh XPaHWIHIIE, HO
SHEPrysl BXPAHWINILIEHE MOXET IMpOTeKaTb OOpPAaTHO M3 XPAaHWIMIIA B IOCIENOBATEIbHOCTU
COJIHEUHBbIX NaHesed. Pa3nuuyHbple CUCTEMBl HHEPTrOXPAHMJIMIL, KOTOPbIE BBIMIOJHSIOT TaKYHO
Pa3Bs3KY, OMHUCBIBAIOTCS CO ccbuikoi Ha dur. 1A, 1B u 1C.

[0033] Paznen 4: KOHCTPYKTUBHBIE PELICHUs JIJIs1 SHEPTOXPAHMIINLIA

[0034] dPur. 1A m3obpaxkaer OJOK-CXxeMy, KOTOpas HIUTIOCTPUPYET SHEPrOXpPaHUIIUINE
1300A, KOTOpBIIl mNpeaHa3HAdaeTcsi, 4YTOObl BPEMEHHO XPAaHUTb H30BITOYHYI) MOIIHOCTB,
MOJNYYArOLIYIOCST B pe3yJbTaTe IOTOKAa  MOIIHOCTH, CO3JaHHOTO OT  MHOXECTBa
nocnenoBatebHOCTEN 1100A CONMHEYHBIX MaHEJeH, 3a BbMETOM MOIIHOCTH, MOTPEOIIeMOi
DC/AC-npeobpazosarenem 1200A, xorna DC/AC-npeobpazoBarens 1200A mpeobpasyer 3Ty
MOIHOCTh B AC-MomHOCTb. AC-MOmHOCTh mpeaoctaBisiercss B AC-3J€KTPUYECKYIO CETh
1600A 4epe3 Tpanchopmarop 1500A. Xpanumuie 1300A nonyuyaeT OCTaBIIYIOCS
OCLHIJUTHPYIOIIYIO Tiepenady MomHoctu uyepe3 Habop 1400A pa3Bs3bIBalOIUX AHMOAOB. B omHOM
npuMepe >ToT BsHeproxpanmauime 1300A crpoekTHpoBaH, 4YTOOBI BPEMEHHO XPAaHUTh
n30bITOYHYIO 3HEPTHIO 1| MBT-HOI (hOTO3IEKTpHYECKOH CTAHIINH B TeUEHUE 2 MUHYT.

[0035] Tonbko B KauecTBe MpUMepa, NPEANOIOKUM, YTO NEPBUYHbBINA UCTOYHUK SHEPTUU
MOJKET YIEep>KUBATbCsS TMPH TMOCTOSIHHOW HHTEHCHUBHOCTH (M YTO MPOU3BOICTBO MOLIHOCTH
nocienosatenbHocTell 1100A  GOTONEKTPUIECKUX MOAYJIEH YAEP)KUBAETCs, C TEM, YTOOBI
NPEAOCTABISATE BO3MOXKHOCTB TIOCTOSIHHOTO MPOM3BOACTBA MoLTHOCTH 1 MBT-HOrO reseparopa)
B TeueHHe ABYX MMHYT. JlJId MOCJenyroIlero aHaiau3a U IepBOHAuYajbHbIE, U OCTaBLIMECS
OCLMJUTUPYIOLIUE TepeJadyld MOILIHOCTH HUMEIOT OAMHAKOBbIE IOBTOPSIOIINECs (OpPMBI, HO C
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CIPOEKTUPOBAH C MOMOIIBIO rPyOoro Merona. YdreM, YTO LENbI0 SHEPrOXPAaHWININA SBISIETCS
BpEMEHHOe XpaHeHue u30bpiTouHON sHepruy, Tak uyto DC/AC-npeoOpazoBaTenu MOTyT MO3Ke
npeoOpa3oBaTh 3Ty COXPAHEHHYIO SHEPTHUIO.

[0036] Kax oOcyxnanoch B YINOMSHYTBIX TATEHTHBIX NyOJMKALMIX, PpacUETHbIH
K09 PUIMEHT N30BITOYHONW HEPrHM MO OTHOLIEHHIO K mnpom3BeneHHoW DC-3iekTpuyeckoit
sHepruu Boie 0,5 AT THIUYHBIX TPATULMOHHBIX (POTOIIEKTPUYECKUX cTaHumil . [{ns aHamusa
HPEANONOKHUM, YTO (DOTOSNEKTPHUECKOH cTaHuHM uMeT 1 MBT-HblE NOCIEROBAaTENbHOCTH
(doToanekTpudeckux COJMHEYHbIX maHeneil; 1 DC-momHocTh npeodpasyercs B AC-MOIIHOCTh
IUI TIPEIOCTABJIEHUs] B CeTh, KoTopas uMmeeT 3-¢pasnyro AC-momHocTh ¢ yactotor S50 'l u
HanpspokeHueM cetyd 380 B mepemenHoro toka. B 3ToM ciydae, mpoaoSKUTENbHOCTh BPEMEHHU
OJTHOTO YHEPTeTUYECKOro LUKJIa paBHa npuomm3uTenbHo 0,01 cekyHAbI, a CyMMapHBIi TOK (a3bl
paseH BIL1OTH 10 1000000/(380/1,732), roe 1,732 - 370 3HaUeHHE KBaAPATHOTO KOPHS U3 3. DTOT
K03(ppHLIMEHT SIBJIAETCST OTHOLIEHHEM IMHKOBOTO HAIPSDKEHHS K HAMPSDKEHHIO CeTH (JIMHEHHO-
(azHoMy HampspkeHHO WiH "¢da3zHoMy HanpspkeHHo", B 3-¢asHoit AC-momuocTr). CoxpaHeHne
3apsiia, acCOLMMPOBAHHOTO C HM30BITOYHON SHEPruel B HHEPreTUYECKOM LHKJIE ISl STOH
BJIEKTPOCTAHINK, MOTpeOyeT SKBUBAJICHTHOW 3apsSOHOW €MKOCTH NpuONM3uTeNsHo B 8 VO
(0,5*0,01*1000000/(380/1,732)), roe "V" - 3TO pa3HOCTb HANPSDKEHUI CIPOEKTHPOBAHHOIO
XPaHWINILA [IEPEA U MOCIE 3apsAKU.

[0037] UtoObl MakCUMH3UPOBATHh HCIOJb30BAHWE HEpPruw IJisi 3Toi PV-craHuuu, B
HEKOTOPBIX BapHaHTaX OCyINeCTBiIeHUs, padouee HanpspkeHne MEUPT-onTuMmsaropa 10MKHO
ObITh B mpenenax 75% OT HanpspKeHUs Ui CO3[aHus MakcuMaibHON PV-mommoctu. Jpyrumu
CJIOBaMH, UANa3OH HampsbkeHud and 75% npou3BOACTBA MAaKCHUMAJBHOM MOIIHOCTH JOJIKEH
HaOmoaTecst B 3TUX BapuaHTax ocyuiectsieHnsst MEUPT-ontumusaropa. M3mepeHHbie BOJBT-
aMIIepHbIE JaHHBIE YKA3bIBAIOT, YTO TUIHMYHO 3TOT JHMAINAa30H paBeH npubimsurensHo 80 B.
Korga »5TOoT numama3oH HampspKeHHS BbIOMpAeTCss B KAyeCTBE JUANa30HA HANPSHKEHUS
3apsna/paspsina (t.e., V=80 B) mist sHeproxpaHuiuiia, 3apsaHas eMKOCTb dHEProXpaHUJIHINA
paBHa mpuOam3uTenbHo 0,1 @ Ha kaxnbii MBT, Ha KakIOblili >HepreTHUeCKWid MK (Tae
sHepretundeckuid Lk amutcs 0,01 cexyHab).

[0038] Ecnu KOHCTPYKTHBHBIM peELIEHHEM SIBJISIETCS XpaHEHHE 3TOr0 MaKCHMaJbHOTO
KOJIN4eCTBA M30BITOYHON SHEPTHU, HAKATUTUBAIOIIEHCS B TeueHue ABYX (2) MUHYT, Tpedyemast
SKBHUBAJICHTHAsl 3apsgHast eMKocTb pasHa 1200 @ (100*120*01) mns 1 MBr-HOM
doTosnexTprudeckoil ctaHuuu. Jta TpeOyemas SKBUBAJICHTHAsI 3apsiiHAsi EMKOCTb HAa3bIBAETCS
"MOJHOM MaKCUMaJIbHOH 3apsiTHOM €MKOCTBIO", a KOJMYECTBO aCCOLIMUPOBAHHON COXpPaHEHHON
B XPaHUJIMILE SHEPTUHU HA3bIBAETCsl "MOJHON MaKCHMaIbHON €MKOCTBIO SHEPrOXpaHWINIIA" NN
"OJTHON MaKCUMAaJIbHOM N30BITOUHON HEpPTHEll" B 5TOM JOKYMEHTE.

[0039] Ecimu uCHONB3YKOTCST TOJBKO TOHKOIUICHOYHBIE KOHIEHCATOPBI, UTOOBI
VIOBJETBOPSITh 3TOH  TpeOyemol 3apsiiHOH  €MKOCTH, KOMIUIEKT TOHKOILJICHOYHBIX
KOHJIEHCATOPOB, TpeOyeMbIX Ui AOCTIKEHMs 3TOH 3apsaHON eMKOCTH, OyZer dYpe3MepHO
OonpmMM 1Mo 00BEMYy M OYEHb OPOTOCTOSIIUM B KAaIHMTAJOBIOXKEHUSAX. Takum oOpasom,

SIBJISIETCSl HEMPAKTUYHBIM IIPOEKTUPOBATH TAKOW OHEPrOXPaHUJIMILEG, COCTOSLIUN TOJIBKO W3



TOHKOIUIEHOYHBIX KOH/IEHCATOPOB.

[0040] B xauecTBe yXMLIpeHUS IJ 3TOH rpyOOHl KOHCTPYKLMH MOXHO BKJIIOYATh
bapaneeBckue ycTpoiicTBa (Takue Kak aKKyMyJATOPbI) B KOHCTPYKIHIO, YTOOBI yMEHBIIATH
o0BpeM u pasmep. TImarenbHbIN aHATU3 H300peTaTeNsIMU MOKA3bIBAET, UTO TpeOyemas 3apsiaHas
€MKOCTb Ha CaMOM JeJie SIBJISETCS TEeXHMYEeCKH VYIPaBIsIeMON Ui SHEProXpaHWIuIna ¢
TOHKOIUICHOUHBIMH KOHJEHcatopamMu U (hapaneeBCKUMH ycTpoicTBaMu. OIHAKO, CTOMMOCTb
TaKOTO XPaHWJIHIIA BCE €LIe SIBJIIETCS CIIUIIKOM BBICOKOH, YTOOBI OBITh BBIFOAHOM, €CIIH TOJIBKO
LIEHa aKKyMYJISITOpa HE MOJKET yIacThb, IO MEHbIIEH Mepe, B 3 pas3a, B TO JKe BPEMsi COXPaHsisl TY
e pabouyro XapaKTePUCTHKY.

[0041] Hcnonp3oBaHHE 3IEKTPONUTUYECKHX KOHIEHCATOPOB MOXKET 3HAYUTENBHO
yMEHbLIaTh TpeOyemble KamuTanbHble 3aTpaThl. OIHAKO, 3TO MOBBICHUT 3KCIUTyaTAllIOHHBIE
pacxozpl BCIAENCTBHE OTHOCHUTENBHO KOPOTKOTO CpPOKa CIyKObI TAKMX KOHIEHCATOPOB. Takum
o0pa3oM, B HACTOAILIEE BPEMS, UCIOJIb30BAHUE HJIEKTPOJUTUYECKUX KOHICHCATOPOB TaKXKe He
ABJIIETCS MPAaKTUYHBIM. ClienoBaTeIbHO, rpyOblii METOA peLIeH s He TO0OUBaETCsl SKOHOMUUYECKH
BBIFOJJHBIX KOHCTPYKTHUBHBIX peIleHHi ¢ TpeOyeMol TMONHON MaKCUMalbHOH €MKOCTBIO
SHEPrOXPaHMIIUILA.

[0042] ITpuHIUIBI, ONMCAHHBIE B JAHHOM JOKYMEHTE, UCTIONB3YIOT Clenyromue (HakTol,
HaOJIFO TaBITHECS M300peTATENSIMHY, IISI PEIIEHUsST STON MPOOJIEMBbI:

(1) bompumucTBO cymectByromux DC/AC-npeobpasoBareneli MOryT JIeTKO OBICTPO
MOBBIIATh WM MOHMKaThb MOINHOCTb Ha 3% 3a OAHY CEeKyHAy,; a Takxke cyuiectByromue 500
kB1-HBIe DC/AC-n1peobpazoBareny MOTYT JIEFKO OBICTPO MOBBIIATDH MJIM MTOHIKATh MOLTHOCTb
bonee yem Ha 10 kBT 3a ogHY CeKyHIy BO BpeMsi paOOTBHI.

(2) B kawectBe rpyboro HaOmonenus, tunuuHas 1 MBt-Has ¢orosnekrpuyeckas
CTaHLUS HAYMHAET MPOU3BOACTBO MOINMHOCTU C HYJIEBOW MOIIHOCTH Ka)XI0€ YTPO U PEAKO
YBEJIMYMBAET CBOE MPOU3BOACTBO MOIMHOCTH ObicTpee ueM Ha 10 kBT/c B cBoeit 0ObIYHOM
eXeTHEBHOI padoTe.

(3) ®orosnekrpudeckass craHuuss MBT-HOro ypoBHs (C HOMHMHAJIBHOH MOIIHOCTBIO
oonee 1 MBT) MOXkeT BpeMsi OT BPEMEHHU HCIIBITHIBATH TeMIl ToBbieHust Oojiee 10 kBT1/c BO
BpeMsl KOPOTKOIO PE3KOro BCIUIeCka MOIMHOCTH. OIHAKO, SHEPrusi, COAEpIKallasicss B 3TOM
KOPOTKOM BCILiecke (Wim maxe BO BCruiecke Oosee 100 kBT/c), siBisieTcss HE3HAYUTEIBHOMN IO
CPaBHEHHUIO C CYMMAapHON €XEAHEBHOW 3HEpPruen, MpOU3BOAMMON B 3JEKTPOCTAHLUSX MBT-
HOT'O YPOBHSI.

[0043] U3 stux Tpex dakTopoB uszobperarenu omnpexpenwau, 4to (1) reHeparms
MOIIIHOCTH B KaXIOW U3 MOCIEAOBATENBHOCTEH COTHEYHBIX NAHENIEH HAUNHAETCS C HYJIsl KK 0€e
yTpo; u (2) PV-reHepaTtop He reHepupyeT IMOJHYK MOIIHOCTb MIHOBEHHO. Takmm obpasom,
OCTaJIbHAsl OCHMJUTMPYIOINAs Mepesada MOIIHOCTH HE IMOBBIIIAETCS 0 CBOEr0 MAaKCHMAJIbHOTO
3HaYeHHsT MTHOBEHHO. JIpyrumu CIOBaMHM, OCTajbHas OCLMJUIMPYIOIIAsl Tepenada MOIIHOCTH
YBEJIMYUBAETCS] THIIMYHO Topa3fo Oojiee MOCTENEHHO MO CPABHEHUIO C TEMIIOM IOBBILICHUS
DC/AC-npeobpazoBareneii. Kpome  TOro, KOJMYECTBO  JHEPrUd B KAKOM-JIUOO

KpPaTKOBPEMCHHOM IMOBBIIAOIMEM BCINUIECKE HE SABJISCTCA 3HAYUTEJIbHON HpO6J'leMOI‘/'I npu



HAKOIUIEHUH 3Hepruu Ayt PV-cranuuii ¢ HOMMHaIbHON MOITHOCTHIO 1 MBT niu Beiiue.

[0044] CrnenoBarenbHO, BMECTO IIPOEKTUPOBAHUS SHEProXpaHUJIUINA,
NPUCTIOCOOJIEHHOTO ISl XPAHEHUSI MAKCUMAJIBHOTO TTOJIHOTO KOJIMUECTBAa N30BITOYHON SHEPIHH,
NPUHLUIBL, ONHCAHHBIE B JAAHHOM JIOKYMEHTE, NpeNJiararoT MPOEKTHPOBATh XPAHUJIMILIE IS
XPaHEHMsI KOJIMYECTBA YHUCTOW HHEPTUH, PABHOTO (B TEUEHHE, CKAKEM, 2 MUHYT) Pa3HULIE MEKAY
U30BITOYHON JHeprueil, BBEOEHHOW B XpaHwdiie, u OdHeprued, koropyro DC/AC-
npeoOpa3oBaTenb(M) CHSUIM M3 XPAaHWIMIA. OTO KOJMYECTBO JHEPrUM  HA3bIBAETCS
"MakCUMaJbHON MU pepeHIraIbHOll M30bITOUHON JHEprueil” B JaHHOM JOKYMEHTE. JTO
KOJIMYECTBO MaKCUMaJbHOU auddepeHnnanbHON W30BITOYHON SHEPrUd TOpa3i0 MEHbIIe
MaKCHUMaJIbHOH TOJHON M30bITOUHONM sHeprum. Takum o0pa3oM, jierde MpPOEKTUPOBATH TAKOH
MEHBIIUI SHEPrOXPAHMUJIMILNE, KOTOPBIA SIBJISETCS YNPAaBIAEMbIM B TEXHOJOTHH, a TaKXKe
5KOHOMHYHBIM.

[0045] @ur. 1B wuzobpaxkaer OJOK-CXeMy, KOTOpas CHMBOJIMYECKU HJUTOCTPHUPYET
sHeproxpanmwuiie 1300B, koTopoe XpaHUT HU3OBITOYHYK) MOIIHOCTh, TOJYYAOIIYIOCS B
pe3yJibTaTe MOTOKa MOIIHOCTH, T€HEPUPYEMOr0 MHOKECTBOM mnocienosarenpHocTel 1100B
COJIHEYHBIX TAaHEeNeH, 3a BBUETOM MOIIHOCTH, 3aTpaumBaemoii DC/AC-nmpeoOpasosarenem
1201B. B To xe Bpewms, apyroii DC/AC-npeobpaszoBarens 1202B ynpasisiercss mOoCpeacTBOM
MEUPT-konTpomepa 1310B, uTo0pl mony4ars mpuONIM3UTENBHO Takoe ke komudecTBo DC-
sHepruu u3 >Heproxpanwmmma 1300B (comepskamero m3bbirounyro sHepruro). Oda DC/AC-
npeoOpaszosatens 1201B u 1202B omHOBpemMeHHO mpeoOpas3yroT nosnyueHHyro DC-3Hepruro B
AC-MOIHOCTB U NpeaocTaBisAoT 3Ty AC-MOILIHOCTb B OJHY U Ty ke ceTb 1600B uepe3 oaun u
TOT ke TpaHcopmarop 1500B. Ilpu 3TOM XpaHeHHE YHCTOM SHEPrUH, NMPEeNyCMOTPEHHOE B
xpanuiune 1300B, moxeT ObITh YMEHBLIEHO 0 OY€Hb HEOONbLIONH eMKOCTH IO CPABHEHHUIO C
eMKocTbI0 Xpanmmuima 1300A, nzobpaxenHoro Ha ¢ur. 1A.

[0046] @ur. 1C nzobpaxaer KOHPUTYpaLUIO, KOTOpas sBJIsETCS MOAU(UILIPOBAHHON TIO
OTHOLIEHHIO K KOH(pUrypauuu, nzodpakeHHoil Ha ¢ur. 1B, HO uMeeT MpUOIM3UTENBHO Ty Ke
pabouyro XapakTEPUCTUKY, YTO M KOHuUryparus, n3odpaxennas Ha ¢ur. 1B. Kak n3obpaskeHo
Ha ¢ur. 1C, sHeproxpanunuine 1300C coxpansier moTok DC-MOIIHOCTH, NPOU3BEIEHHBIM
nocpencrsoM mnociaenosareiabHocTeld 1100C (OTOITEKTPUUECKUX COJTHEYHBIX TaHENeH, depes
Habop 1400C mwomos. [JlBa DC/AC-mpeoOpaszomatrenss 1201C wu 1202C  ympaBisitoTcs
nocpencteBoM  MEUPT-kontposmuiepa  1310C, uTtoObl  momydaTh (M HAKaIJIMBaTh)
NpUOJIM3UTENIbHO OAMHAKOBYIO CyMmMmapHyro DC-momuocte u3 sHeproxpanmiuma 1300C B
KOJIMYECTBE, KOTOpOe NPUONM3UTENbHO paBHO BxomHoH DC-3Heprum, mNpouU3BeNeHHOM
TIOCPECTBOM  -TIOCTIeNOBaTebHOCTEH  (OoTORIeKTprueckux wMoxnysield. Takum  obpasom,
CYLIECTBYET JHIIb O4YeHb HEOONbIIONW OalaHC BXOIHOW IOJIE3HOW MOIMHOCTH Ha BXOHax M
Bbixomax xpanmwmima 1300C. M 1201C, u 1202C omHOBpeMEeHHO TpeoOpasyrT MOJYYEHHYIO
DC-momHocTh B AC-MOIIHOCTB, MPENOCTABIAEMYIO B OAHY U Ty ke ceTb 1600B uepe3 oquH u
TOT ke TpaHcopmarop 1500C.

[0047] B wurore, kxak wu3oOpakeHo Ha ¢ur. 1B (korma mnpaBuIBbHO pa3Bs3aH),

SHEPTOXPAHIIUIIE MOKET CHUMATh M COXPaHATb U30BITOYHYIO SHEPTHUi0 B (OpMe OCTaBIIEHCS
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OCLIMJUTMPYIOLIEH Nepefadl MOLIHOCTH, KOTOpasi OCTAaeTCsl Mocjie TOro, kak npousseneHHas DC-
MOIITHOCTh CHHUMAETCSl IOCPEICTBOM YCTPOHCTBA CbheMa SHEPruM (KOTOPOe MOXKET OBITh
BCTpOoeHHbIM B KkadectBe ™moayisi DC/AC-mpeobpazosarens 1201B). [pyroit DC/AC-
npeobpaszoBareny 1201B  npennasHauaercs, 4YTOOBI CHUMAaTh NPUOJIUZUTEIBHO TaKOE Ke
KOJINYECTBO 3Hepruu u3 sHeproxpanunuima 1300B, 4roObl yMeHbIIATh YUCTYIO BEJIUYHHY
U30bITOUHON HEPriH, COXPAHEHHOH B XpaHunuie. Takum o0pa3oM, OTHOCUTEIBHO HEOOIbIIOE
XPaHWIUIIESBIIAETCS AOCTATOYHBIM.

[0048] Taxxe, xak wu3obOpaxkeno Ha ¢ur. 1C (korma TpPaBUIBHO pa3Bs3aH)
sHeproxpanmiuuie 1300C wmoxer mnomydarh BCHO MpousBeneHHyr0 DC-MOmHOCTE OT -
nocienosarenbHocTell 1100C  orosnexkrpuueckux moxyiei. Ocmuumpyromas mnepeaada
MOLTHOCTH 3areM cHuMaercs nocpenctsoM DC/AC-mpeobpaszosareneri 1201C u 1202C, B TO
BpeMsi Kak W30bITOYHAs SHeprusi (OCTAaBINASCS MOINHOCTb) TakKXe KOCBEHHBIM 0O0pazom
coxpansiercss B sHeproxpanwmuie 1300C B ¢opme, cnBunyToit Ha 90° ot (as3el ocTaBIIencs
OCLMJUTHPYIOLIEeH mepenayn MoImHOCTH. Kak MokeT ObITh BHIOHO, 5Ta H30BITOYHAS SHEPTHUs
TaK>ke KOCBEHHBIM 00pa30M aBTOMATHYECKH CHUMAETCs U coxpansieTcs: B xpanmuie 1300C.

[0049] ITpumensis OO KOHCTPYKIHIO, n300paxkeHHyto Ha ¢ur. 1B (;imbo Ha dur. 1C),
IIPOEKTUPYEMBIM  SHEPrOXpaHWIHIIE MOXET CIYXUTb B KaudecTBE OSHEProXpaHWIMILA,
npemioxkenHoro g MEUPT-ontummzatopa; KOTOpBIA BpPEeMEHHO XpaHHUT HeOOJbIIoe
KOJIMYECTBO YHCTON M30BITOUHON SHEpruu, KoTopasi caBuHyTa Ha 90° mo ¢asze. TpyaHas 3amada
IIPOEKTUPOBAHUS OJHEProXpaHW/IHWIIAa Telepb CMeEIlaeTcs Ha 3aJady [POEKTHUPOBAHMS
npaswibHOro MEUPT-koHTpOIEpA.

[0050] Paznen 5: Heo6xonumbie ¢pynxkunun MEUPT-konTpOnepa

[0051] Kontpomnep AOMKEH HMMETb BO3MOXHOCTb YINPaBJISATh ACCOLUHUPOBAHHBIMU
DC/AC-npeobpazoBarenem(siMu), 4TOObI COTJIACOBAHHO MOTPEOJIATh MPABHJIBHOE KOJHUYECTBO
SHEPIUU U3 XPAHWIHINA, KOTOPOE NMPAKTUYECKH PABHO KOJWNYECTBY H30BITOYHOH MOIIHOCTH,
3apskaeMol B XpaHmwiuiia. [lpu 5ToM MOXHO MUHHUMH3UPOBATh YHCTOE KOJIHYECTBO SHEPTHUH,
COXpaHsieMOH B XpaHWIUIIE, W TOANEPKUBATh AJEKBAaTHOE COAJIAHCHPOBAHHOE XpaHEHUE
SHEPrHHM B XPAHWIHIIEXPAHWIUINE, YTOOBI CTaOWIM3HpPOBaTh padoTy cucrembl. I[lpu 3TOM
HHEPrOXPAHIIUINY HEOOXOIUMO JIMLIb XPAHHUTD (MU MPEAOCTABIISATh) PA3HOCTh SHEPTUN MEKAY
3apsokaeMoi  M30BITOYHOWM — SHeprued UM MOIMHOCTREO,  motpebnsiemoit  DC/AC-
npeobpasoBaTeneM(siMu), B HEOOJBIIIOM BPEMEHHOM HHTEpBAJIE.

[0052] C momomp0 MpUCTIOCOONIEHHOTO KOHTPOJUIEpa pa3HULA SHEPTHH MOXKET OBITh
CIIPOEKTHUPOBAHA YIPABJIIEMO Majiod. BpeMeHHOW WHTepBajl MOKET OBbITh CIPOEKTHPOBAH
IOCTaTOYHO JUIUTENbHBIM IS MOBBIIIEeHUs Win nonmxkenus aist DC/AC-npeoOpasosarensi(eii) B
COOTBETCTBUH C M30BITOUHON SHEPTHEH; U JOCTATOYHO KOPOTKUM, YTOOBI 3HAYUTEIBHO CHIDKATH
€MKOCThb XPAaHWIHINA, B TO JK€ BpPEeMs BCE ele COXpaHss padoTy CHCTEMBI YCTOWYHBOM.
PacyeTHass €MKOCTh XpaHWIMIIA MOXKET, TaKUM OOpa3oM, yMeHbIIaTbCs 10 Ko3(dduumeHra
meHee 0,001 st MAKCUMAITBHOM MOJTHOW M30BITOYHON SHEPTHH. DTa eMKOCTh MeHblIe 2 @ st
kaxnoit 1 MBT-0i1 GoTosneKTpuieckoil CTaHIMU, yIpasiseMas 3apsgHas eMKOCTb Jaxe Mpu

UCIIOJIb30BAHUU  TOHKOIUIEHOYHBIX  KOHJeHcaTopos. Ilpumep mnoxxopsmero MEUPT-
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KOHTpOJUIepa OyAeT OMUCAaH HIKE OTHOCHTEIBHO pa3nenios 12-14 Hmxe.

[0053] Paznen 6: OObearHEHHBIH C KOHAEHCATOPOM/aKKyMYJISTOPOM YHEPrOXpPaHIIIUILNE

[0054] Apyroit mpoOnemMoii SBJISETCS TO, YTO XOPOLINI TOHKOIUICHOYHBIN KOHIEHCATOP
MokeT paborate B TeueHue 10-15 ner, B TO ke BpeMms Bce ewre coxpansis Oonee 80% cBoeit
NepPBOHAYAIBHONH €MKOCTH, B TO BPeMs KaK XOPOLIMH aKKyMYJISITOp MOXKeT paboTaTh MeHee S
Jer W umMeTh npubnusutensHo 70% CBOEl 3apsiHOM €MKOCTH TOCHe 3TOr0 BPEMEHH.
CrnenoBarenbHO, TOYHBIH OalaHC KOHCTPYKLMHM — IPEANONAraercs sl  ONTUMU3ALMH
SKOHOMHYECKMX 3aTpaT. Kpome TOro, KOJWUYECTBO HSHEPTrHM B XPAHWIHINE IOJDKHO OBIThH
JAOCTaTO4YHO OOJBIINM, 4YTOOBI CTAOMIM3UPOBaTh padoTy Bcernma. MonmenupoBaHUsSI MPOEKTa
MOKa3ajy, 4YTO C TEKYLIMMH I[€HaMH TOHKOIUIEHOYHOIO KOHAEHCAToOpa U aKKyMyJSITOpPOB,
Tunosas 20-1eTHss ONTUMAJIbHAs KOHCTPYKLMA dHeproxpanuwiuia st 1 MBt1-nHol PV-cranuun
SIBJISIETCS. KOHCTPYKLMEH ¢ TOHKOIJIEHOYHbIMH KoHAeHcaropamu 0,1-1 @, oObenuHEHHBIMU C
ABTOMATHYECKHUM KOMIUIEKTOM AaKKyMYJIITOPOB MNpHONMM3UTENbHO S50 AdY ¢ MOAXOASIIUM
paboUYuM HAIPSKEHHEM.

[0055] Pasmen 7: [IlpenorBpamieHue B3aMMHOW AQHHUTWISIUH  MOIIHOCTH B
MOCJIEIOBATENBHOCTSX (POTOINEKTPHUECKUX MOAYJIEH

[0056] Kak onmcaHo BbIIIe, METOJ Pa3Bsi3bIBaHUs, NpUMeHeHHbIH Ha ¢ur. 1B u ¢ur. 1C,
NIPENOCTaBIsET BO3MOXKHOCTb  IIOCNEOBATENbHOCTSM  COJIHEYHBIX [aHeJel  3apsKaThb
SHEPrOXpPaHMIUINEG;, HO MPEeNOTBpAIlaeT IMPOTEKAHHE MOIIHOCTH OOpaTHO W3 XPaHWJIHIIA B
NOCJIEIOBATENbHOCTH (POTOIEKTPUIECKUX COJHEUYHBbIX naHeneil. [Ipu npaBuiIbHOM NpUMEHEHUN
Ha0opa pa3Bs3BIBAIOLINX AUONOB 3TOT METO] HE (POTORNEKTPHUECKUX COJHEYHBIX MaHeNel, HO
TAK)K€ MOJKET IpeNOTBpallaTh sIBJIEHHE, OOHApy)KeHHOe u300peTaTeNsiMu. JTO SIBJIECHUE
Ha3bIBAE€TCsl B JAHHOM JOKYMEHTE "SBJICHMEM B3aUMHOM AHHUTWJISILUM MOLIHOCTU MEXIY

" "SBJIEHWEM B3aUMHON AHHUTHIISLIMH

MIOCJIEIOBATENILHOCTSMHU (POTOIJIEKTPUIECKUX MOIYJICH
MOIIHOCTH" WK "SBJIEHUEM aHHUTUJISILII MOIIHOCTH".

[0057] Dto sBneHWe BO3HHUKAET, KOTAAa MapauIeIbHO-COSNMHEHHbIE HECKOJbKO
NOCJIeIOBATENIbHOCTEH  (DOTORNEKTPUUECKUX ~ MOAYyJeH  HAKAIUIMBAIOT  MPOU3BEICHHYIO
MOLIHOCTb. JTO SIBJICHHE OCOOCHHO YETKO BBIPAXKAETCS, KOIrna MapaulebHO-COSAMHEHHbBIE
MOCJIEIOBATEIBHOCTH  (DOTORJIEKTPUUECKUX MONYJIeH  HUMEIT OYeHb pa3JIMdHble BOJIBT-
aMIIEpHbIE XapaKTePUCTHKH, 3P(HEKTUBHOCTH (POTOINEKTPUUECKOrO MpeoOpa3oBaHUs W/UIH
HATPSDKEHUS IPOU3BOACTBA MAKCHMAJTbHOM MOIIHOCTH.

[0058] Hampumep, xorma He BCE COJHEYHBIC MAHEIH HE BO BCEX MOCJIEIOBATEIbHOCTSIX
HAXOMASITCSl B TEHU, TOCJENOBATENIbHOCTH, KOTOpPbIE HAXOIATCS B TEHH, OyayT uMeTh Oolee
HU3KYI0  3((EeKTHBHOCTh  (DOTOINEKTPHUECKOro  MpeoOpa3oBaHUsT MO  CPABHEHUIO C
MOCJIEIOBATEIBHOCTSIMU, KOTOpPble HE HAaxXONATCS B TEHU. JpyrmMu ClIOBaMH, TakKue
MOCJICIOBATEIBHOCTH  COJTHEYHBIX TAaHeNed WMEIOT OYeHb pPAa3jIMYHbIe BOJBT-aMIIEPHBIC
XapaKTePUCTUKU Ja’Ke B OJHO U TO K€ BpeMsl IHS, BCICACTBUE pasIMYHOro 3areHeHusi. Korma
TaKWe  TOCTENOBATENBHOCTH  COJIHEUHBIX  MAaHENeH  COeNMHSIOTCS  NapajuieNIbHO,
BBICOKO3((EKTUBHBIE TMOCIEIOBATEILHOCTH MOTYT pPa3pspkaTh YacTh CBOEH IMPOU3BEIEHHOM

BJIEKTPUUYECKON MOIMHOCTU B MeHee 3((EeKTHBHBIE MOCIEAOBATEIbHOCTU COJTHEYHBIX MaHENeH,
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9yToOBl HApyIIaTh INPOU3BOACTBO MOINHOCTH B IIOCJIEAOBATENBHOCTIX (DOTOINEKTPHUECKUX
CONHEYHBIX maHeneil. M3oOperaTtenn NOATBEPAWIM 3TO SBJIEHHE OSKCIIEPUMEHTAJBHO.
OKCIePUMEHTBl TakXKe IOKa3ajH, YTO 3TO SIBJIEHHE MOKET ObITh INPEJOTBPAIEHO, KOraa
NOCJIEIOBATENIHOCTH  (DOTORJIEKTPUYECKUX — COJHEYHBIX MaHeNed SBIAIOTCA  IPAaBUIBHO
pa3Bsi3aHHBIMU.

[0059] Kpome Toro, siBleHNEe aHHUTWISILIMA MOIIHOCTH MOXET TaK)K€ BO3HUKATh, KOTAA
napajyieIbHO COeUHEHHBIE MOCIeNOBATEIbHOCTH (POTOINEKTPHUECKUX MONYJIEH MMEIT OYeHb
pa3Hble HaNpsDKEHUS MPOU3BONICTBA MAKCUMAJIbHON MOIMHOCTH. Hanpumep, mpennonokum, 4ro
CYLIECTBYET JIB€ MOCJIEI0BATENIbHOCTH COJTHEUHBIX NaHeseH, COeJUHEHHbIE MapaljieIbHO - OJHA
uMeeT 15 mocnenoBaTeNbHO COEQUWHEHHBIX COJIHEUHBIX IIaHesnel, a apyras umeer 19
MOCJIEIOBATENIbHO  COEIMHEHHBIX COJHEYHBbIX TMaHened. MOIIHOCTh, TIeHepupyemas B
NOCJIEOBATENIbHOCTH ¢ 19  maHenmsamu, OyZer  ONpeAeNeHHO  MNPOTeKaTh  uepes
MOCJIEI0OBATENbHOCTD C 15 maHemsiMy, W BO3HHUKAET SIBJICHHE AHHUTHWISALUU MOLIHOCTH.
DKCMEPUMEHTBI TIOKA3aJId, YTO MOIIMHOCTb, MOJYYEHHAs U3 BBIMIECYMIOMSHYTBHIX MapajlieIbHO
COEMHEHHBIX JBYX I1OCJIENOBATENIbHOCTEH, MOXET YMEHbIIAThCS [0 MEHee IOJIOBUHBI
MOIIHOCTH, MPOU3BOAMMOI NOCIENOBATEIbHOCTBIO ¢ 19 maHensmu B otaenpHocTu. Korma
MPAaBUJIBHO PAa3BsS3aHbl, MOIIHOCTb, MOJy4aeMas OT BBIMIEYNOMSHYTBIX JBYX MapajlieIbHO
COEAMHEHHBIX  MOCJIENOBATENIbHOCTEH, MOXET BOCCTAaHABIMBATBCA A0  KO3(pUIMEeHTa
npuOIM3UTENbHO 1,53 uisi MOIHOCTH, POU3BOAMMON TOCPEICTBOM MOCIEAOBATEIHFHOCTH ¢ 19
MaHEeJSIMA B OTHEJIbHOCTH. BBIIIEONMUCAHHBIN SKCIEPUMEHT IOKa3bIBAeT, 4YTO (&) SIBIICHHUE
B3aUMHOW aHHUTWJISLIUK MOIIHOCTHU cyuiecTByeT; U (b) cnocoOpl mpaBHIbHON pa3Bsi3KH MOTYT
IPENOTBpALIaTh SIBJICHUE.

[0060] B ewie onmHOM 3kcrieprMeHTe (HOTO3JIEKTpUYECKash CTAHLMS ObLia BBIMOJIHEHA C
BO3MOKHOCTBIO MMETh J1Ba OJIOKa MPOM3BOACTBA MOIIHOCTH, KaXAbli OJIOK coctouT u3 85
COJIHEYHBIX TaHEeJe OJHOrO M TOro K€ MPOU3BOAMTENS M Mozaenu. Kaxnblii U3 aByx OJIOKOB
MPOU3BOJICTBA MOILIHOCTU ObLT CKOH(UIYPUPOBAH C MATbIO (5) mapajuiebHO COEIMHEHHBIMH
NIOCJIEIOBATENILHOCTSMHU  (DOTORIEKTPHUECKUX MOAYJIeH, YTOObl HAKAIUIMBATH MPOU3BEICHHYIO
DC-snepruto.  JlBe  -mocnenoBaTeNbHOCTH  (DOTORJIEKTPUYECKHX  MOAyJeH  Obutn
CKOH(pMIYpHPOBaHbI C TIOMOLIBKO MOCJEIOBATENIbHO COEAMHEHHBIX 15 maHenel, naBe
MOCJIEIOBATEIPHOCTH €  IOCJENOBATENbHO COEAWHEHHbIMU 17 maHenssMu UW  JApyras
MOCJIEIOBATENbHOCTh C MOCIENOBATENbHO COeNMHEeHHbIMU 21 maHensro. Korma HanpsbxeHus
MPOU3BOACTBA MAKCUMAJIbHON MOILTHOCTH 3TUX 10 mocyienoBaTenbHOCTEN U3MEPSIOTCSA OTAEIBHO
POBHO B TOJJEHb C SICHBIM HeOOM, HANpsDKEHHsI MPOM3BOACTBA MAKCHMAJIbHOM MOIIMHOCTH
U3MEHSIOTCs B nuanasone ot 420 B camoe menbiee 1o 610 B camoe 6ombinee. Takum obpazom,
5TH MAPAJUIETBHO COEAMHEHHBIE TIOCIEA0BATENILHOCTH (POTOIEKTPUIECKUX COTHEYHBIX MaHeNei
UMEIOT OU€Hb Pa3HbIE HAMPSDKEHUS MTPOU3BOACTBA MaKCUMAJIbHOW MOIITHOCTU MO OJHUM U TEM
JKe SICHBIM HEOOM.

[0061] Kaxnprii u3 O6J0KOB MPOM3BOACTBA MOIIHOCTH Mpeodpasyer HakorieHHyro DC-
MomHOCTh uepe3 pazmuuHbii DC/AC-mpeobpaszoBarens B AC-MomHOCTB. J{si u3MepeHws

OHEPruu U MOIHOCTH, HpOHSBeHeHHOﬁ B Ka>XJAO0M IIPONU3BOACTBEHHOM 6J'IOKe, KBT"{-I/I3MepHTeJIb
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u BartMmerp Obutn mpucoeawHeHsl k AC-Bbixony kaxkmoro u3z DC/AC-nmpeoOpasopareneit
KQXIOr0 MNPOHU3BOJACTBEHHOr0 Oyioka. JtH  Ojmoku ObUIM  3aTeM TNPUCOENMHEHBl K
Tpancdopmaropy, 4Todsl npenoctasisith AC-MOIHOCTE B ¢eTh. C MOMOIIBIO 72 MAEHTHYHBIX
MOKA3aHUN JBYX HU3MEPUTENEH MOIUHOCTU B TeUE€HHE 30-IHEBHOIO MEPUOAA, U C IMOMOILUBIO
UIGHTHUYHBIX TOKa3aHMH JBYX KBT'u-msmepurteneli B KOHLIE 36-THEBHOTO MEPUONA,
NOATBEPAMJIOCh, HYTO BCE OJJIEMEHTBl B OTHX JByX OJIOKaX MPOM3BOACTBA MOIIHOCTH
(Bximrovaromux B cebst ABa HaOOpa W3MEPHUTENBHBIX JATUYUKOB) OBLIM NPAKTHYECKU
UJICHTUYHBIMU.

[0062] Onun 610K MPOU3BOACTBA MOIIHOCTU ObLT 3aT€M MOIU(HULIPOBAH, YTOOBI OBITH
CKOH(UTYPUPOBAHHBIM € TIOMOIIBIO 4 mocjenoBaTenbHocTe w3 21 manenu (u 1 maHenb He
UCTIONB3YETCsA); B TO BPEMs KaK APYroi OJIOK MPOU3BOACTBA MOLTHOCTH OCTAJICS HEU3MEHHBIM U3
BBILIEOMUCAHHBIX 5  MOCJIEAOBATENbHOCTEN.  M3MepeHHOe  NpPOU3BOACTBO  MOLIHOCTHU
MOIU(HUIIMPOBAHHOTO OJIOKAa MPOM3BOACTBA MOLIHOCTH ObUIO THNMUYHO B 4,1 pasa Oonbie
MPOM3BOJICTBA MOIIHOCTH APYroro OJIoKa It MPOU3BOACTBA MOLTHOCTH POBHO B MOJJEHb U MPH
SCHOM HeOe. 3areM Mbl H3MepsIM B TedeHue mectuneciatu (60) nHeH HaKOIUICHHYIO
MPEIOCTABIICHHYIO SHEPTHUI0, KOTOpasi ObLTa MOJydeHa U3 MoKa3aHui NByX KBT-u-m3mepureneii.
MonudunrpoBaHHbIH OJIOK MPOU3BOACTBA MOIIHOCTH MPEAOCTABIII SHEPTHUIO B ceTh B 3,38 pasa
Oonplie TO CPaBHEHUIO C HEMOAMDUIMPOBAHHBIM OJIOKOM TNPOHM3BOACTBA MOIIHOCTH.
BelmeonucanHble SKCHEPUMEHTHI SICHO M ONPEAENeHHO NOKa3ajlH, YTO SIBJICHHE B3aUMHOMN
AHHUTTUISILUM  MOIMHOCTM Ha CaMOM [ieJieé CYIIECTBYEeT B TApPaJUIENIbHO COEIMHEHHBIX
NIOCJIEIOBATENBHOCTAX  (POTONEKTPUIECKUX MOJYJIEeH; OCOOEHHO C IMOCIEeNOBATEIbHOCTIAMH,
UMEIOIUMHI OYE€Hb Pa3Hble BOJBT-aMIEPHBIE XaPAKTEPUCTUKH WM OYE€Hb Pa3Hble HAINPSDKEHUS
MaKCHUMaJIbHON MOIIHOCTH.

[0063] B 3akiroueHue, NMpaBUIIbHBIA CIOCOO pa3BsA3KH B COOTBETCTBHU C HMPUHLIUIIOM,
ONUCAaHHBIM B JAaHHOM JIOKYMEHTe, MOXeT MpeNoTBpallaThb YTEUKy OHEPruu U3
SHEPrOXpaHWIIUINA dYepe3 [MOCIeNOBATEIbHOCTH COJIHEUHBbIX TMaHeJIeH; a TakKe MOXKeT
NpeAoTBpalaTh OOHAPYKEHHOE SIBJICHHE B3aUMHOW AHHUTWISILIUKA MOILIHOCTH  MEXIY
NIOCJIEIOBATENbHOCTSMHU (POTOIJEKTPUIECKUX MOITYJICH.

[0064] Pasmen 8: DkcnepuMEHTBI, KOTOpbIE AOKA3aiM CYLIECTBOBAHHE U3OBITOYHON
SHEPTHH

[0065] Ilepen onucanuem koHCcTpykumnit MEUPT-onTumMusaropa 3TOT pa3aes OnuchiBaeT
SKCIIEPUMEHTHI, YTOOBI OKOHYATENBHO JT0KAa3aTh CYLIECTBOBAHME M30BITOUHON SHEPTUH B TAKUX
(OTONEKTPUYECKUX ~ CTAaHLIMSX, KOTOPOE  TMPEACKAa3aHO  YIOMSHYTHIMH  TATEHTHBIMU
nyomukanusvu, US2016/0036232 u US2017/0149250 Al. UTtoOBl HAITOMHUTH, YIIOMSIHYTHIE
NATeHTHbIE MyOJUKALWK  ONPEeNessIIoT  W30BITOYHYIO HSHEPrHI0  KaK  3JIEKTPO3HEPTHIO,
NPOM3BENCHHYIO, HO HE CHATYIO H/WJIM HCIIOJIb30BAaHHYIO NEepen IMpeBpalleHueM B Teruo. B
YaCTHOCTH, B (DOTORNEKTPUYECKOH CTaHIUH, "M30bITOYHAs SHEPrusi’ BKIOYAET B ceOs
OCTaBIIYIOCS 3JIEKTPOSHEPTHI0, KOTOpasi CYLIECTBYET, IOCJIE TOro kak mnpomsBeneHHas DC-
SHeprusi CHUMaercs W mpeodpasyercs B AC-momHocTh mocpenctsoM 3-¢aszubix DC/AC-

npeoOpaszosateneii.  MEUPT-ontummszarop  Moxker  ObIThb  NpenHA3Ha4YeH,  YTOOBI
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3aXBaThIBATH/UCIIONB30BaTh 3Ty OCTABIIYIOCS 3JEKTPOIHEPTHIO, M30BITOUHYIO 3HEPTHIO.
ITocnenyroinee ONUCHIBAET 3KCIEPUMEHTAJIbHbIE YCTAHOBKM M IMOLIATOBbIE BbINOJHEHUS
5KCIIEPUMEHTOB.

[0066] ®ur. 2A wu3oOpaxkaeT HAYaJbHYIO HACTPOHKY (HOTORNEKTPHUUECKONW CTaHLUH
2000A, conepxameii 2 Omoka 2100A u 2200A mnpoumssonctBa AC-mourHoctu. Kaxnpni us
6sokoB 2100A u 2200A npousBoacrsa AC-MOIIHOCTH NPUMEHsSIET Ha nmpakThke ciernoe MPPT-
COTJIACOBAHUE; U MpenocTasisieT 3-pasHyro AC-MOIIHOCTD B 3siekTpudeckyro cetb 2600A. biok
2100A mpousBoactBa AC-MOIHOCTH cocToUT U3 reHeparopa 2110A DC-momuoctu u 3-
dasznoro DC/AC (15 kBT) npeodpaszosatens 2130A. Biok 2200A mpousBoactea AC-MOIIHOCTH
coctouT u3 reHeparopa 2220A DC-momnoctr u 3-¢pasznoro DC/AC (15 kBT) npeoOpazoBarens
2230A. Tenmepatrop 2110A MoOIHOCTH UCHONAB3yeT 2  MapajlielbHO-COSJUHEHHbIE
nocienosatenbHocTU 2111A doTtosnekrpuueckux monyieit u 2112A, uroOsl reaepuposats DC-
snexTpuuecTBo. ['eHeparop 2220A MOILIHOCTH HCHOJb3yeT JApyrue 2 mapajiesbHO-
COEAMHEHHbBIE TIOCIeN0BaTENbHOCTH 2221 A 1 2222 A coNHEYHBIX MaHeNel, YToO0bl TeHepUpPOBaTh
DC-anextpuuectBo. Kaxmas u3 4 mocnemoBaTenbHOCTEH  (POTOSJIEKTPUUYECKUX MOAYJIEH
COCTOMT M3 25 TMOCIeNOBaTeJbHO COEAMHEHHbIX COJIHEYHBbIX MaHenel; Kaxnaas MaHelb
npucIoco0ieHa st mpou3BoacTea 250 BT MOIHOCTH POBHO B MOJIACHD U C SICHBIM HEOOM.

[0067] I'eneparop 2110A DC-momuoctu nogaer DC-mourHocTh K 3-¢aznomy DC/AC-
npeobpasoBaremo 2130A; a reneparop 2220A DC-momuoctu momaer DC-momuOCTh K 3-
¢d3romy DC/AC-npeobpazosarento 2230A. Otu nBa npeodpazosarens 2130A u 2230A 3arem
npeobpasyror noganHyo DC-momuOoCcTh B 3-asnyro AC-momHocTh. B skcnepumente AC-
BbIXOAHAasE MOINHOCTH OJokoB 2100A m 2200A mnpou3BOACTBA MOIIHOCTH OblUla H3MEpeHa
nocpenctBoM aByx 3-¢asHbix AC-BartmerpoB (B KBT) 2351A m 2352A, COOTBETCTBEHHO.
ITpomsBoactBo AC-3neprum (B kB1u) stux nByx OmokoB 2100A u 2200A mpou3BoOACTBa
MOIIHOCTH TaKke OBLIO M3MEPeHO IOCPEeNCTBOM ABYX KB-u-msmepurenedn 2361A u 2362A,
coorBercTBeHHO. [IpousBenennas 3-dasnas AC-MOIHOCTh ObUIa 3aTEM MPENOCTABJICHA B CETh
2600A ugepe3 Tpanchopmarop 2500A. GorosaekTpudeckas CTaHIHs padoTana; U MPOU3BOICTBO
sHepruu aAByX OnokoB 2100A u 2200A nist mpousBoacTBa AC-MOIIHOCTH HM3MEPsUIOCHh B
TeueHue 7 THEH.

[0068] Ilokasanus nByx KBT-4y-u3smepuresneil mokasbiBaiu paBHbIE 3HAUEHUS KaxAbId
I€Hb B TEUEHUE STOrO NMePHOAa BPEMEHHU. DTO 00ECIIEYNBAET BBICOKYIO JOCTOBEPHOCTh TOTO, YTO
BCE 3JIEMEHTHI 3TUX ABYX OJ0koB 2100A u 2200A mpon3BOACTBA MOLIHOCTH (BKJFOYANOIIUX B
ceOs1 Ba KOMIUIEKTAa MHCTPYMEHTOB JUIsI U3MEPEHUs) SIBIISIIOTCS MPAKTHUECKH HICHTHYHBIMH.
ITocne sToro stana oguH U3 AByX Os0koB 2200A mpousBoacTBa AC-MOIIHOCTH OBUT COXpaHEeH
HEM3MEHHbIM, B TO BpeMsi kKak npyroii Omok 2100A mnpomssoactBa AC-MOImHOCTH ObLI
mMomuduuupoBaH ¢ apyroi koHpurypauueii 2100B, koropas nzoOpakeHa ¢ JIeBOW CTOPOHBI Ha
¢ur. 2B.

[0069] bmox 2200B mpoumsBoacTtBa MomHocTH Ha  ¢ur. 2B saBmsercs
HemoaupuuupoBaHHbiM OmokoM 2200A  mpoumsBoxcTtBa MomHocTH Ha ¢ur. 2A. Taxke,
sanementsl 2351B, 2361B, 2352B, 2362B, 2500B, 2600B Ha ¢wur. 2 SBIAOTCA TAKUMH K€, YTO U
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sanemeHThl 2351A, 2361A, 2352A, 2362A, 2500A, 2600A, cooTBeTcTBeHHO, Ha pur. 2A. Kpome
TOro, XOTs1 KoHpurypauus 6ioka 2100B nmpousBoacTBa MOITHOCTU OTIMYaeTcs Ha ¢ur. 2B mo
cpaBHeHHIO ¢ OmokoM 2100A mpou3BozacTBa MOIIHOCTH Ha (ur. 2A, HEKOTOpBIE U3 3JIEMEHTOB
omnoka 2100B mpousBoacTBa MOIIHOCTH Ha (ur. 2B ABIAIOTCS TaKUMH e, YTO U 3JIEMEHTBI,
KOTOpble BKIIOUeHbl B Onok 2100A mpomsBoacTBa MomHOocTH Ha ¢ur. 2A. Hanpumep,
nocnenosarenbHocTH 2111B u 2112B ¢orosnexkrpudeckux Mopayieid Ha ¢Gur. 2 SBISIOTCS
TaKUMH ke, 4TOo W mnocienosatenbHocTH 2111A m 2112A doTosnexrpuuecknx MomyJeH,
coorBercTBeHHO, Ha ¢ur. 2A. Ananormuno, DC/AC-npeoOpasoBarens 2130B nHa ¢ur. 2B
sByisieTcst TakuM ke, 9yto 1 DC/AC-npeobpazoBarens 2130A Ha dur. 2A.

[0070] Cnenyromue mecth (6) 3TanoB OmuchIBaOT, kak Oysok 2100A mpousBoacTBa
MOLTHOCTH ObUT MomuduupoBaH B kKoH¢urypauuto 2100B, M OnHMChIBAETCS OTHOCHTENBHO
JeBod ctopoHbl Ha ¢ur. 2B. Dranmom 1 Obu10 mobaBieHHe HaOOpa Pa3BSI3BIBAIOLINX AHONOB
2311B mexny nocnenosarenbHocTssMA 2111B u 2112B conHeuHbIx manened u 3-¢asHbIM
DC/AC-mpeobpaszosarenem 2130B, kotopblii mpumeHsier Ha mnpakTtuke ciernoe MPPT-
coryjacoBanue. JranoM 2 Oputo nodaBieHue sHeproxpanwmmia 2410B B koH(Hrypauuro.
Oranom 3 Obuto coemuHenune osHeproxpanwanma 2410B ¢ DC-knmemmamun DC/AC-
npeobpaszosatenst 2130B uepes npyrodi Habop pasBssbiBaromux auonoB 2312B u yepes
nepexmouatenns  SW1. Oramom 4 Obuio  npobasnenue apyroro  3-¢dasnoro DC/AC-
npeoOpaszosatenss 2130S (20 kBt) B koHurypammo, npudeMm 3ToT npeodpasosarens 2130S
pabortan B coOTBeTCTBUU C ynpasieHueMm mnpenHasHadueHHoro MEUPT-konTpomnepa 2420B.
Oranom 5 6suto coenmuenne DC/AC-npeoOpazosatens 2130S ¢ sHeproxpanmnuiem 2410B
yepes Apyroi Habop paspsizbBaromux auoaos 2313B u uepes nepexmovarens SW2. Jramnom 6
OBUIO COENUMHEHHE BBIXOAHBIX KieMM mpeoOpasosarens 2130S ¢ naGopom 2351B u 2361B
MHCTPYMEHTAJIbHBIX CPEICTB /Ul U3MEPEHUsI MOLTHOCTH U HHEPIUU depe3 nepeximoyarens SW3.
OtmeTrnM, YTO YHOMSIHYTBIN "HaOOp Pas3BsI3BIBAIOINNX AMOAOB" MOXKET OBITH TAKUMH IHONAMH,
KOTOpbIe Ha3bIBAIOTCS "ONMOKUpyROIKMMHA auogamu” B oOjgacTh TeXHUKH. OTMETUM TaKKe, YTO
nepexmouarenn SW1, SW2 u SW3 nobaensrorcsi, kak m3obpaxeno Ha ¢ur. 1B, Tak uro
COOTBETCTBYIOLIME YCTPOWCTBA MOTYT OBITh BBEICHBI (WIM YyIAJICHbI) B 3KCIEPUMEHTHI B
NpaBUJIbHOE BpeMsl Ha MpeAHAa3HAUYEHHBbIX 3Tanax BBIIOJHEHUS 3KCIEPUMEHTA, OIMUCAHHBIX
HUXKE.

[0071] IlepBoii HOYBIO, TOCIE TOTO Kak BBILIEYNOMsHYTas Moaudukauus Oblia
BbIMoTHeHa, SW1 Obul BKIIIOUEH, B TO Bpemsi Kak mnepekmouaren SW2 u SW3 Obutn
BbIKJFOUYeHbI. [IpeoOpazoBarenu 2130B u 2230B Hauanu padoTaTh CIENYIOIIUM PAHHUM YTPOM.
Wsmepurenn 2351B u 2352B momHocTH, M3Mepsronue aBa Beixona Omokos 2100B u 2200B
MPOU3BOACTBA MOIIHOCTH, MOKA3aJId OJUHAKOBOE MokaszaHue. Xpanunuie 2410B Takxe Hadan
3apsKaThCs, KAk YKa3aHO IOCPEICTBOM M3MEPEHUs BBICOKOTO HAIpPsUKEHUS Ha KJeMMax
xpanmmma2410B. Cucrema paborana, Kak ONMHCAaHO, BeCh NEPBBIN NeHb. I3MepeHHas SHeprus,
npenocraBieHHass OT aAByX OsiokoB 2100B u 2200B mnpowmsBoncTBa MOIIHOCTH, Oblia
OJIMHAKOBOM, KaK IOKa3aHO B IMOKa3aHWUAX KkBTu-usmepurenein 2361B u 2362B. Jtor

SKCIIEPUMEHTAJbHBI  3Talm  MPOAEMOHCTPHPOBAJ, dYTO JoOaBieHHble Habopel 2311B
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Pa3BA3BIBAOIIMX AMOAOB U xpaHwiue2410B He u3MeHWIu NpOM3BOACTBA MOLIHOCTU U
sHeprun 6soka 2100B mpon3BOACTBA MOITHOCTH.

[0072] Ilepexmouarenu SW1, SW2 u SW3 Obuti BKIIFOYEHBI HOUBIO TIOCJIE NTEPBOTO AHS
pabotel (BTOpoit HOubl0). [Ipeobpazosarenu 2130B u 2230B Hawamu paboTaTh paHO paHHUM
yTpoM (BTOpO# JieHb), B TO BpeMs Kak mpeoOpaszoBarenb 2130S nHauan pabortarb mpu Oonee
HHM3KOM ypOBHE MpeoOpa30oBaHusi MOIHOCTH MPHOIN3UTEIBHO uepe3 15 MUHYT mocne Toro, Kak
npeobOpazosatenu 2130B u 2230B nHauamu paGotats. Ilocnme sToro mpeoOpasosarens 2130
NOBBIIIAT CBOM YpPOBEHb MOIIHOCTH MNpeoOpa3oBaHUs MPUMEPHO KaKAbIe 2 MHHYTHI, YTO
corjacyercsi C IMPOEKTOM KOHTpOJUlepa M YBEJIWYEHHEM YPOBHS OJHEPruH XPaHUJIMILA.
ITokazanne m3mepurenst 2351B wmommoctn (s Onoka 2100B) moCTHINIO MOYTH JBOWHOTO
nokaszanusi mmeputens 2352B momuocTr (uis 6moka 2200B) 3a Bech A€HDb - MOYTH A0 3aKaTta.
DHeprus, MpeaocTaBieHHas OT AByX 0iokoB 2100B u 2200B mpou3BoACTBA MOLTHOCTH B KOHIIE
BTOPOTO 1Hs, ObIa MOJyYeHa U3 MOKa3aHui OBYX KBT-u-m3mepureneil. PesynbraT mokasan, 4ro
SHEPTUsi, NMPeNOCTaBlieHHas: OT MoauduupoBanHoro 0ioka 2100B mporn3BoACTBa MOIIHOCTH,
Obuta OoJbIIe BABOE IO CPABHEHHUIO C HHEPTHEH, NMPENOCTABICHHOW OT HEMOIN(ULIPOBAHHOTO
6moka 2200B mpomsBoAcTBa MOINHOCTU. B TeueHHe cieayrommux INECTH MOCIENOBATENIbHBIX
nuern mepexmouatenn SWI1, SW2 u SW3  ocraBannch BKIIOUYEHHBIMH, W SHEPrHs,
npenocraeiieHHass oT MoaudumupoBaHHoro Onoka 2100B mpousBoacTBa MOILIHOCTH, ObLTa
MOCTOSTHHO BIBOE Oouibiie sHepruu O6y1oka 2200B mpou3BoACTBa MOLTHOCTH KAXKIIbIi I€Hb.

[0073] Cnenyromeit Houbio mepeximouatenn SW2 u SW3 ObUTH  BBIKIFOYECHBI.
HsmepenHas sueprusi, npenocrasiieHHast ot 0jokos 2100B u 2200B npown3BoncTBa MOLTHOCTH,
BEPHYJAaCh K OJUHAKOBOMY YPOBHIO B T€YEHME MOCJIEAYIOIIHUX 5 MOCIEAOBAaTEIbHBIX AHEH, BO
BpeMsi KOTOpbIX nepekmovarend SW2 u SW3 ocraBanuch BelkIrOUeHHBIMU. Clienyromei HOubto
nepexsroyatent SW2 u SW3 cHoBa ObUtM BKJIIOYEHBI. V3MepeHHOE NMPOM3BOACTBO SHEPIUU
6nmoka 2100B mpom3BOACTBA MOLIHOCTH CTajJO CHOBAa OOJbLIE BABOE IO CPABHEHHIO C
MPOU3BOACTBOM dHepruu Oyioka 2200B mpou3BOACTBa MOIMHOCTH KaXKIbI €Hb B TEUEHHUE
MOCJIEAYIOIINX S5 TOCIeNoBaTeNbHBIX AHEW ¢ nepekiouarensmu SW2 u SW3, ocraromumucs
BKJIFOUEHHBIMU.

[0074] Kak onucaHoO BbIlIe, TMOLIATOBOE BBIMOJHEHWE JSTUX 3KCIIEPUMEHTOB
OKOHYATEJIbHO  JIOKA3bIBA€T  CYLIECTBOBAHHME  VIOMSHYTOH  W30BITOYHOH JHEPrUHM B
(OTORNEKTPUYECKON CTAHLMHU, KaK CIPOTHO3HUPOBAIN YIIOMSHYTBIE NMATEHTHBIE MyOJIUKALIUH
(US2016/0036232 u US2017/0149250 Al), B uactHOCTH, B (POTOINEKTPUUECKOH CTaHIIMH,
korga npomsBeneHHas DC-sHeprusi cHuMaercs nocpenctsoM  3-¢asnmoro  DC/AC-
npeoOpas3oBaTens, OCTaBLIAsACs SHeprusi Bce eme cymectByeT. MEUPT-onTuMmusarop Moxker
3axXBaThIBATh M HUCIOJIB30BATh 3Ty U30BITOYHYIO SHEPTHIO, YTOOBI YBEIUYHUBATD 3JIEKTPUIECTBO,
MPEIOCTABISAEMOE B BJIEKTPUUECKYIO CETb.

[0075] Paznen 9: Kondurypaunu cnpoexruposanHoro MEUPT-ontummsaropa

[0076] Moauduunposannslii 0ok 2100B rermepanny MOIHOCTH (KaK ONMHCAHO BBIIIE
uzobpakeHo Ha ¢ur. 2B) MoxkeT CiykuTh B KadecTBe mpumepa PV-Oioka reHepanuu

MoImHoCTH, BKiouaromero B ce0s MEUPT-ontumusarop. B atom ciaywae, MEUPT-
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onTUMU3aTOp conmepkut Tpu Habopa 2311B, 2312B u 2313B pa3Bs3bBArOLINX AHOJOB,
xpanmmie 2140B u MEUPT-konTpomep 2320B. Otmerum, 49to HaOOp pa3Bs3bIBAOLINX
JVOJIOB HAa3bIBAETCS "pa3BsI3bIBAIOILINM YCTPOICTBOM" flajiee B JAHHOM JOKYMEHTE.

[0077] Coemunenust monyneii MEUPT-ontumunsaropa uzobpaxatorcss Ha ¢ur. 2B u
omucanpl Bbimie. OTMETHM, YTO H30BITOYHAs HHEPTUS] NMACCHBHO CHUMAETCS IOCPEACTBOM
xpaHwimina 2410B sHepruum B 3TOM BapuUaHTe OCYILECTBIICHUs. J[pyroe ycTpoHCTBO CheMa
MOIIIHOCTH COAEPKUTCS B KadecTBe moayss B 3-¢pasHom DC/AC-unBeprope 2130S, xoTOpsbIit
CHUMaeT WU30BITOYHYIO OJHEPrHI0, KOTopas XpaHutrcs B xpanwinme 2410B. VYpoeHb
npeodpazoBanusi AC-mommHoctu npeodpasosarens 21308 peryaupyercst nocpencrsom MEUPT-
KoHTposiepa 2320B, Tak 4TO MOIIHOCTb, KOTOpasi 3apsbkaercs B sHeproxpanuiuine 2410B,
NPUOJIU3UTENIPHO YPABHOBEUIMBAETCS C MOINHOCTBIO, Pa3psuKaeMON M3 HHEProXpaHMIIHINA
2410B. CnenoBaTtenbHO "mosie3Hass" MOIIHOCTD, 3apsbKaeMasi B XPaHHWIIUIIEB T€YEHHE TIEPHOTIA,
MOXeT OBITh HACTOJBKO MAaJIOH, HACKOJIBKO JKEeNaTeNbHO. MeHbIIne 3apsiibl IOJIE3HOM
MOIIHOCTU MMEIOT MOJb3y MNPEJOCTABIEHUS BO3MOXXHOCTH /AJII MEHBILIEro SHEProXpaHWINLIa
2410B, 3a cuer 6onee crpororo ynpasneHus nocpenctsoMm MEUPT-korTposnepa 2320B.

[0078] [pyroii BapuaHT OCYILIECTBIIEHUsT H300paskeH Ha ¢ur. 3. DTOT BapuUaHT
OCYIIECTBJICHUS] WLIFOCTpUpPyeT KoHpurypamuiro  Dotosnektpudeckoit cranuuu 3000,
BKirovaromeir B cedst MEUPT-ontuMuzaTop, KOTOPBIH COAEPXKHUT TOJNBKO oamH 0ok 3100
npou3BoAcTBa AC-MOIIHOCTH, KOTOPBIN ucnonb3yeT S00 kBT-Hble conneunble manenu 3110 nis
npeoOpa3oBaHus COMHEUHOH 3Heprun B DC-anekrpuueckyro sHepruto. [Ipyrumu cioBamu, 6110k
3100 mpomsBoncTBa AC-MOIHOCTH cocTouT U3 redHeparopa 3110 DC-momHocTH U 3-¢aszHoro
DC/AC (500 xBt) mnpeoOpazosarens 3130. I'enepatop 3110 momuoctu wucnons3yer 80
HapauleIbHO COCAMHEHHBIX MOCJIEN0BATENIbHOCTEH COJHEYHBIX MaHelNel, 4YTOObl reHepUpOBaTh
DC-snexrpuuectBo. Kaxknas u3z 80 mocienoBaTeNbHOCTEN COTHEUHBIX MaHeJIed COCTOUT u3 25
MOCJIEI0BATENbHO COEIMHEHHBIX COJIHEYHBIX IAHENel;, Kakaas MaHedb 3asBJIAETCS UMEHLIeH
cnocobHocTh mpousBoacrea DC-momrHocTH 250 BT pOBHO B MONAEHH M MPH SICHOM HeOe.
OtrmernM, uro »3tor DC-renepatop 3110 HaseiBaercs 500 kBT-HBIM reHepaTtopom
saekTpuueckoil Momuoctu (80*25%250 B1=500 kBT); m sTa @OTOSJEKTpUYECKAs CTaHIIHS
HaszbiBaeTcst S00 kBT-HOI HOTOINEKTPHUYECKON CTaHIIUEH.

[0079] Kak uzobpaxeHno Ha ¢ur. 3, reneparop 3110 momuoctr nogaetr DC-MOIHOCTH K
tpexdaznomy DC/AC-mpeobpazoBaremo 3130 (¢ 3asBneHHeiMa 500 kBT) uepes
paspsizbiBatomnee  ycrpoiicteo 3311. Teneparop 3110 Takke mnomaer DC-momHOCTE B
sHeproxpanuwiuuie 3410 yepe3 passssbiBaroliee yCTpOMCTBO 3312 M CAYKUT B KaydecTBe
uctounnka DC-3Heprum, KOTOphIi 3apsikaer sHeproxpanunume 3410, CnenoaTenbHO,
M30BITOYHAS HEPTUsl MACCUBHO CHUMAaETCs rnocpencTBoM xpanmnumal3410. Xpanwmme 3410
3ateM miomaer (wim  paspsokaet) DC-momuocte k  nmpyromy  3-gasmomy DC/AC-
npeoOpaszosatento 3130S (c 3asBnenasiMu 500 kBT) uepes passsbiBaroiee ycrpoiictso 3313.
IIpeoGpaszosarens 3130 paboraer kak MPPT-onrumusarop, B To BpeMsi Kak mpeodpa3oBaTelib
3130S paboraer kak MEUPT-kouTposep. IlpeoOpazosarenu 3130 u 3130S mpeoOpasyror

ornenbHO TmomaBaemyrd DC-momHocTh B 3-¢pasHyro AC-MOIIHOCTD U JOCTaBIISIIOT B
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3JEKTPUUECKYIO ceTh 3600 yepe3 oauH U TOT e Tpanchopmarop 3500.

[0080] Otmerum, uro DC/AC-npeoOpa3oBaTeny, UCHIOIb3yEeMble B BbIIIEIPHUBEACHHBIX
OIUCAHMSX, MOTYT OBITh KJIACCUQHMLMPOBAHBI HA J1BA TUIA, & MMEHHO, OAWH THUI, KOTOPBIH
HOJIy4aeT CBOIO DC-mourHOCTD HETOCPEICTBEHHO oT NIOCJIEIOBATENBHOCTEH
(OTORNEKTPUIECKUX COJHEYHBIX MaHeNell, W ApPyrod THI, KOTOpbI momydaer coro DC-
MOIIHOCTh W3 SHeproxpaHmwmumma. Korma tun ans pasnuueHuss npeoOpaszoBarens SBISETCS
HEOOXOANMBIM B ONUCAHUH U B MOCJIEAYIOLIEM NOAPOOHOM ONMMCAHWH, THII, noaydaromuii DC-
MOLIHOCTh OT TOCJIENOBATENbHOCTEH (DOTOIIEKTPUUECKUX COJHEYHBIX IaHEeNeH, TakxkKe
HasbiBaetcst "PS DC/AC-npeobpasoBarenieM"; B TO BpeMsi Kak apyrou Tum, nojydarommii DC-
MOLIHOCTh M3 JHeproxpaHwiuina, Ttakxke HasbiBaercs "ER DC/AC-mpeoOpasoBarenem” B
naHHOM JokyMeHTe. Kornma pasnndeHne HeoOXOOUMO B CIy4asix, KOTOpPbIE HCIOJB3YIOT 3-
¢dasupie DC/AC-npeoOpasoBaTenn B 3TOM OIMCaHWMHM, MpeoOpazoBarend OyayT Takxke
KJacCU(UIIMPOBAaHBI W Ha3bBaTbCsl B AaHHOM jaokymeHte "PS  3-¢dasmeiit DC/AC-
npeodpasosarens” u "ER 3-¢daznbiii DC/AC-npeodpasoBarens”, COOTBETCTBEHHO.

[0081] [ns moBTrOpeHus: Ha Oojee IUPOKOM YPOBHE, KaK NMOKA3bIBAET KOH(QUTypaLHs,
nu3obpakenHas Ha ¢ur. 4, s5ror MEUPT-onTumMu3aTop mpenocTaBisieT yeiIyry ONTHMH3ALNN IS
(OTO3NEKTPUIECKON CTAHIMK MOIIHOCTBIO X MBT, KOTOpas uMeer mpaBUIIBHO pa3MeEleHHbIE
NOCJIEIOBATENIbHOCTH  COJTHEUHBIX TMaHeJell C HOMUHAJIbHOW CIIOCOOHOCTBIO Te€Hepaluu
momHocTd X MBT. IlpoussenenHass DC-MOIIHOCTb CHHUMAETCSl MOCPEACTBOM 3asBJIEHHOTO
npousBomureneM y MBr-Horo "PS 3-¢asnoro DC/AC-mpeoOpazoBarens” 4130 wuepes
pasBssbiBarolee yctpoictso 4311. OcTaBiuasicss MOLUIHOCTD 3apsiKaeTcs B 3HEPrOXPaHUIIMILE
4410 uepe3 apyroe pas3Bsi3biBarolIee YCTPOUCTBO 4312; TakuM 00pa3oM, U3BJIEKAast U COXPAHSS
n30bITOUHYyIO0 Heprur0. CoxpaHeHHas U30BITOUHAS SHEPTHs 3aTeM NMpeodpa3yeTcs MOCPEeACTBOM
apyroro 3asiBieHHoro npoussoaurenem z MBt-noro "ER 3-¢asznoro DC/AC-npeobpazosarens”
4130S wuepe3 npyroe pasps3biBaroliee ycrpoiictBo. OmnuH w3 mpeoOpasoBarteneit 4130
peryaupyercsi mocpeacteom MPPT-ontumusaropa, B TO BpeMsl Kak APYrod mpeoOpazoBaTelb
41308 perynupyercst nocpencrsom MEUPT-konTpomiepa. O6a npeodpaszoBatesisi mpeodpasyroT
npaBwibHOe KomudecTBO DC-momuocTH B 3-¢asHyro AC-MOIIHOCTB, M NPENOCTaBISIIOT 3-
¢asnyro AC-MOIIHOCTh B 3JIEKTPHUECKYI ceThb 4600 uepe3 OoAMH M TOT e TpaHchopMaTop
4500. Ormetum, yto x=y=z=0,5 B 3TOW KOHPUTYPALIHH.

[0082] dur. 5 uzoOpaxkaeT Apyrod BapuaHT ocymecTBieHus BkitoueHus MEUPT-
ONTHUMH3ATOPA B OONBIIYIO (POTOIIEKTPUYECKYIO CTAHIHIO. DJIEKTPOCTAHIMS OO0OpyIyeTcs
nocnenoBarenbHOCTAMUA 5110 conmHeuHBIX TaHeneld ¢ HOMHUHaJIbHOW MOIMHOCTBIO 0,5 MBT u
nBymsi 3asiBieHHbIME 500 kBt-HbIMu 3-daszaeiMu DC/AC-npeobpazosaremsimu 5130 u 5130S.
OTOT BapWaHT OCYIIECTBICHUS WJUTFOCTPUPYET Apyryro koHburypamumo amst MEUPT-
ontummszaropa. (ortosnekrpudeckas craHuuss S000 mMoxker ObITh 3aJyMaHa Kak coneprKarast
onuH Onok mpomsBoncTBa AC-MomHOCTH (Hajee B JAaHHOM JOKYMEHTE TaKXKe Ha3bIBA€MBbIi
"6mokom 5100 mpomssopctBa AC-momuoctu"). biok 5100 mpoumsBoncta AC-mommHOCTH
cocroutr u3 rereparopa 5110 DC-MoOmHOCTH, KOTOPBIM COCTOMT U3 COJHEUHBIX MaHEIel ¢

HOMUHaNBbHON MOIIHOCTHIO 500 kBT n nByx 3-¢asueix DC/AC (xaxnplii 3asBneH kak 500 kBt-



19

HbI) mnpeoOpaszoBareneii 5130 u 5130S. Tenepatop 5110 momuoctu wucnonssyer 80
napajuleIbHO COEIMHEHHBIX MOCIEe0BATENILHOCTEN COJHEUHbIX MaHeNel, KOTOpble TeHEpUpPYIOT
DC-anexrpuuecto. Kaxknas 3 80 mocieoBaTeIbHOCTEN COJHEYHBIX MaHeNeld COCTOUT u3 25
NOCJIEIOBATENbHO  COEUHEHHBIX COJHEYHBbIX [AaHeNel, Kaxnaas COJIHEYHas [aHeNlb
KJacCUUIUpPyeTcss Kak MMEIoLas BO3MOXHOCTb IPOU3BOACTBA MouiHocTH 250 BT
Oueproxpanmnuine 5410 nonygaer DC-anekTpuueckylo MOIIHOCTH OT reHeparopa 5110 uepes
pasesi3pBatromee ycrporicro 5311. JIBa 3-dpasubpix DC/AC-npeobpasosarenst 5130 u 51308
nony4yatoT DC-momHocTs u3 xpanunuima 5410 uyepe3 aBa OTHENIBHBIX Pa3BA3BIBAIOIIUX
YCTPOMCTBA, BKJIIOYAKOIIMX B ceOsi pasBsi3biBarolee ycTpoiictBo 5312 misi mpeoOpasoBarensi
5130 u passsi3piBaroee yctporcTBo 5313 st mpeodpazosarens S130S. TIpeobpasosarenu 5130
u 51308 perymupyrotest nocpencreom MEUPT-koHTposiepa, 4ToObl mOTpeOsTh MOAXOsIIee
KOJIMYECTBO MOIIHOCTH W3 XpaHwmiaS410 u npeobpazoBbiBaTh DC-MOIIHOCTE B 3-(ha3HYHO
AC-MOUIHOCTb 1T MPEAOCTABIIEHHSI B 3JIEKTPHUECKYIO ceTh S600 uepes Tpanchopmarop 5500.

[0083] UroOrl Oosee mUpOKO MPEenCcTaBUTh KOHPHUTYpanuio, H300paKeHHYI0 Ha ¢ur. S:
MEUPT-onTuMH3aTOp mpenocTaBisieT yciayry ontuMusauui X MBT-HO# (oToanekTpuueckoit
cTaHUMHU. DTa (POTOINEKTPHUECKast CTAHLUS UMEeT OfuH OJIOK mpou3BoacTBa AC-MOIIHOCTH €
MOCJIEIOBATENbHOCTSIMI ~ COJIHEUHBIX — [aHeJell, HMEIOUUMH CyMMapHyl0 HOMUHAJIbHYIO
cniocoOHocTh reHepanu DC-momrHocTH X MBT. DC-reneparop 3apsbkaeT SHEProxXpaHMIIHINE
yepe3 pas3BsA3bIBaIOLee YCTPONCTBO. JHeproxpanuwuiie nogaer DC-anekrpudectBo nByM 3-
¢aszupiv DC/AC-npeobpazoBarensM yepe3 Ba OTAENbHBIX HA0Opa pa3BsI3bIBAIOLINX yYCTPONUCTB.
CymMmapHas 3asiBJI€HHasl NIPOU3BOAUTENEM CIOCOOHOCTh npeobpasoBanus nByX "ER 3-¢asznbx
DC/AC-npeobpazoBareneii” paBHa zj+z,=z MBT. JlBa mnpeoOpas3oBarensi peryiupyrTcs
nocpenctsoM MEUPT-konTponiepa, 4to0bl mpeoOpa3oBbIBaTh MpaBUiIbHOE KomuuecTBo DC-
MOIIHOCTH B 3-(a3Hyr0 AC-MOIIHOCTb. DJEKTPHYECTBO, MPOU3BENEHHOE IOCPEICTBOM JABYX
npeoOpa3oBaTenel, NPENOCTABISIETCS] B OJEKTPHYECKYIO CeThb uepe3 OAMH U TOT JKe
Tpanchopmarop. BelmmeonucanHas koH(pUrypauus CKONMUpOBaHA M H300paxkeHa Ha ¢ur. ©O.
Otmerum, uyro x=0,5, y=0, z=1 B 3TOI1 KOHPUTYpALHH.

[0084] DTo onmucanue ceiiuac Oyaer cpaBHUBATh ABE KOH(PHUrypauuu, n3o0pakeHHbIE Ha
¢ur. 4 u 6. B xoudurypauuu, nzodbpaxkenHoi Ha ¢ur. 4, DC-reneparop nogaer DC-momHOCTD
"PS 3-dpa3zHomy DC/AC-npeobpazoBarento” c 3asIBJIEHHON POU3BOJUTENIEM
IIPOU3BOJUTENBHOCTHIO Y MBT; u 3apsikaeT ocTaBIIyIOCS MOIIHOCTb B dHeproxpanwiuiie. Ha
¢ur. 4 sueproxpanmmmie nonaet DC-momuocTh "ER 3-hasnomy DC/AC-npeobpaszoBarento” ¢
3asIBJIEHHOH TPOHM3BOJUTENEM MPOU3BOANTENBHOCTBIO z MBT. Ilpu 3tom Her "PS 3-¢asnoro
DC/AC-mpeobpa3osarens” B koH(purypauuu, uzoOpaxkeHHod Ha ¢ur. 6 (t.e. y=0), Bcs
crenepupoBaHHass DC-MOIIHOCTD 3apsbKaeTcsi B HSHEProXpaHWIIMINE 4epe3 pasBs3blBarollee
YCTPOWCTBO; U >Heproxpanuinme nogaer DC-snextpudectso B n8a "ER 3-¢asnex DC/AC-
npeobpasoBaTes" uepe3 ABa OTHEIbHBIX HA0Opa PasBs3bIBAIOIINX YCTPOUCTB. CrenoBaTenbHO,
x=y=z=0,5 B koH}urypanuu Ha ¢ur. 3; B To Bpems kak x=0,5, y=0, z=1 B koH}PUrypauuu Ha
¢ur. 6. B 01HOM OTOHUTENBHOM BapUaHTE OCYLIECTBJICHUs Ha (pur. 6 HET HSHEProXpaHUIIUINA

6410. Bmecto sToro nocnenosarenbHOCTH 6110 conHeuHblx maHened npenoctaBisitoT DC-
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MOIIHOCTH MpeoOpaszosaressiv 6130 uepes paszssizbiBaroLIee ycTpoiicTso 6311.

[0085] Teneppb, eMTMHCTBEHHOW OCTaBIIEHCs] KOHCTPYKTHBHOIN mpobnemoit nist MEUPT-
ONTUMH3ATOPA SIBJISETCS WACHTHU(PHKALMA ONTHMAJIbHOIO COOTHOLIEHUS JUIi COOTBETCTBHS
MOIIHOCTH MEXJy MapamMeTpamMy, MNPEACTABIAIINMA HOMMHAJIbHYI) IPOU3BOJUTENBHOCTD
NOCJIEOBATENbHOCTEN  COJHEYHBbIX INaHeJell W HOMUHAIbHYK)  NPOU3BOJUTENBHOCTD
npeoOpa3oBateneil. B dacTHOCTH, 3amaueil siBisieTCs MAEHTU(UKALUS COOTHOIIEHHS MEXIY
3HaYEHUsMU X, Y U Z B ONTHUMaJbHON curyauuu. HamomHuM, 4TO 3HaueHHE CYMMBbI y+z He
OoJblIe 3HAYSHUS X B TPAAULIMOHHON (DOTOANEKTPUUYECKON CTAHIIMH, KaK OMMCAHO B pasaene 2.

[0086] Tax:ke oTMETHUM, YTO 3HaYeHHE X 0003HauaeT MBT-HOe 3HaueHHe HOMUHAJIbHOM
MIPOU3BOJUTENBHOCTU IUTST MIPOU3BOCTBA DC-mouHocTH MOCJIEI0BATENbHOCTEH
(doTosneKTpUIeCKUX MOIyJIeH; 3HaueHue y oOo3HadaeTr cymMmapHoe MBT-HOe 3HaveHue
3asiBJIEHHON H3rotoBuTeneM npousBoautenbHoctu "PS 3-dasnoro DC/AC-npeobpaszosatens”,
KOTOpbIi mpeoOpasyer DC-sHepruro, mnomaBaeMyr IOCPEICTBOM -TNOCIENOBATEIbHOCTEH
(hOTO’NEKTPUIECKUX MOJYJIEH, B TO BpeMsl KaK 3HadyeHue z o0o3HadaeT cymmapHoe MBT-HOe
3HaYeHHE 3asBICHHON wu3roroBureneM mpousBoautenbHoctd "ER - 3-¢asnoro DC/AC-
npeobpaszoBatens”, KoTopblii mpeoOpasyer DC-sHepruio, TmOHaBaeMyr  MOCPEACTBOM
SHEProXpaHuInLIa

[0087] Hampumep, Ha ¢ur. 6, x paBHo 0,5, 3asBlieHHAass H3TOTOBUTEJIEM CyMMapHasi
npousBoxutenbHocTh PV 0,5 MBT; v paBHO O, uto o3Haudaer, uro "PS 3-¢dasnsiit DC/AC-
npeoOpa3oBaTenp” HE YCTaHOBIEH', z paBHO 1, YTO O3HA4YaeT CYMMAapHYIO 3asBJICHHYIO
u3roroButesnieM mpousBoxutenbHocte 1 MBT  mns agByx  "ER 3-gaswex  DC/AC-
npeoOpa3oBaTeneil”, koropas cofgepkuTcs A noiaydeHuss DC-MOITHOCTH U3 SHEProXpaHIIIUINA
u npeobpasosanus DC-sueprun B 3-daznyro AC-momuocts. OTMETHM, YTO 3HA4YEHUE y+z He
MEHbIIIE B 2 pa3a [0 CPAaBHEHUIO CO 3HAUEHHEM X B 00enX KOH(UIypauusx, ONMCAHHBIX BbILIE.
TepmuH "npou3BOAUTENBHOCTD" TaK)KE HA3bIBAETCS "HOMUHAJIBHOW MOIHOCTBIO" YCTPOMNCTBA; U
SIBJISIETCS B3aMO3aMEHSIeMbIM Jlajiee B JaHHOM JOKYMEHTE, ITOKa He YKa3aHO UHOE.

[0088] Paznmen 10: OnTuManbHOE COOTHOIIIEHHE JIJISl COTJIACOBAHUSI MOIITHOCTH.

[0089] BcnencTBue pasiUYHBIX MEp PEryJUpOBaHHs (OTpaciiell MpPOMBIIIJIEHHOCTH)
orpeseNeHne HOMUHAJIbHOW MOIIHOCTH AJISl COJIHEUHBIX MaHeJel OTINYaeTCsl OT OIpeneeHMUs
HOoMuHAJBHOU MotHOCTH 1Jisi DC/A C-nipeoOpasoBaresieit. HoMuHaIbHAS MOITHOCTD COJTHEYHBIX
naHesell ornpenessieTcs kak MakcumaibHas DC-MOIIHOCTb, KOTOPYIO COJNIHEUHasl MaHesb MOXET
NPOM3BOIUTH POBHO B IMOJIACHb NPHU sICHOM HeOe. OTpacib MPOU3BOACTBA COJTHEYHBIX MaHENeH
UCTIONB3YET MPENBAPUTEIBHO OMPENEIEHHBINA THIT OCBETUTEIbHBIX JIaMIT (Ha3bIBAEMBIX B TAHHOM
NOKYMEHTe '"CTaHJapTHOW Jjammon") myisi MOAENUpOBaHUsS sICHOro Heba, a TOJJICHb
MOJIEJIUPYETCs MOCPEACTBOM H3JIyY€HHUs CBETOBOIO IIOTOKA MEPNEHAUKYJISPHO depes
MOBEPXHOCTb  COJHeuHOM  maHenu.  ClenoBaTeNbHO,  3asABJIEHHAas  M3TOTOBUTENEM
MPOM3BOIUTENBHOCTD JJISI POU3BO/CTBA MOIIHOCTH MOXKET OBITh OU€Hb OJIM3KOH K peanbHOM
npounsBoxuTenbHOCTH DC-reneparopa. JKCIIEPUMEHTHI, BBITIOJIHEHHBIE H300pETaTEsIMU, TAKKE
NOJATBEPAUIIN BBIIIEU3JIOKEHHOE yTBepxkaAeHue. CyMMapHasi MPOU3BOAUTENBHOCTh I'€HEpaLUH

DC-momuocTu NOCJIEA0BATEIbHOCTEH (OTOSNEKTPUIECKUX  COJIHEUHBIX naHesnen,
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CJIEZIOBATENIPHO, OLIEHMBAETCSI KaK IPaBAONOAOOHAs; W HAUMEHOBaHHWE '3asBIICHHAS
U3TOTOBUTENEM MPOU3BOAUTENBHOCTL" MPOINYCKAETCsl B JAHHOM JAOKYMEHTE IPU ONHCAHUU
HOMMHAJIbHOW MOIIHOCTU TOCJIEN0BAaTEeIbHOCTEH COJHEeUHbIX mnaHeneil. C Apyroil CTOPOHBI,
orpacibp mnpousBoactea DC/AC-mpeoOpaszoBateneii omnpenensieT HOMHUHAJIBHYIO MOIIHOCTb
DC/AC-npeobpa3oBareneii COrJiacHO MpaBHiaM dJIEKTPOIHEPTETUIECKON OTPACITH, Ha3bIBAEMbIM
"mpaBWJIaMHU  3JIEKTPOIHEPreTUYECKON CHUCTeMBbI" B JaHHOM JOKYMEHTe. OTH TpaBWjia U
onpenenenne mnpousBomurenbHocTH DC/AC-npeoOpasoBarenss pasbsCHSIOTCS  CIENYIOLIHM
obpazom.

[0090] Ortpacnp AC-37eKTPOIHEPTeTUYECKUX CHUCTEM O0ecrednuBaeT COOJI0IeHHE
npaBuI (HA3bIBAEMBIX MPABUJIAMH 3JIEKTPOIHEPTETUUECKUX CUCTEM), YTOOBI TapaHTHPOBATD, YTO
MOCTPOEHHAS 3-aznas AC-37meKTpoceTh MOKET YAOBJIETBOPSITD 3asIBJIEHHOU
MPOU3BOJUTENILHOCTH O JOCTaBKE MOILTHOCTH. 3-(hazHast AC-351eKTpoceTh COCTOUT U3 3 win 4
CWJIOBBIX JIMHUI, KOTOpbIE MOTYT JOCTaBJIATbH H3MEHSIOLIUECS MO BPEMEHU CHHYCOUAANbHBIE
(YHKIMM HampsDKeHWsT U TOKA B KaXKIOW Mape CUJIOBBIX JIMHUN B KadecTBE ONHOW (hasbl
IlpaBuna 53IEKTPOSHEPreTUYECKONW CHCTEMbl ONPEAeNsAIOT HampshkeHHe, 3asBIEHHOE B
cneunUKauy Kak "CTaHAApTHOE" MAaKCHMalbHOE HANpPsDKEHHE, KOTOPOE CHIIOBBIE JIMHUH
IOJUKHBI BBIIEPXKUBATh (HA3bIBAECTCS "HANPSDKEHWEM B JHHUK"). AHAJIOTUYHO yKa3aHHBIN
MaKCHUMAaJIbHBIN TOK, 3asIBJICHHBIH B CrielM(UKaINH, SIBISIETCS MAKCHMAJIbHBIM TOKOM, KOTOPBIH
CHJIOBBIE JIMHUU JIOJDKHBI NIEPEHOCUTDH (Ha3bIBaeTcs "MakcUMaibHbIM (a3HbIM TokoM'"). Korma
YCTPONCTBO M3rOTABIMBAETCS B COOTBETCTBUU C MPaBUIAMU 3JIEKTPOIHEPreTUUECKON CUCTEMBI,
HanpsDKEHUE, 3asBJIEHHOE B  CHenu(pUKalul  YCTPOWCTBA, SIBJIAETCS  MaKCHMAJbHBIM
HaNpsDKEHUEM, KOTOPO€ BCE CBsA3aHHbIE KOMIIOHEHTBHI AOJDKHBI BBIAEP)KUBATh. AHAJIOTMYHO,
MaKCHUMaJIbHbIN TOK, 3asBJICHHbIN B CreLU(UKALNY, SBJISETCS MAKCUMAJIbHOM BO3MOXHOCTBIO
HepeHoca TOKA ISl BCEX CBSI3aHHBIX KOMIIOHEHTOB OJHOH (ha3bl, COCAMHSIOIIMXCS C OXHON
napoi CUJIOBBIX JIMHUI. M3MeHsromuecs o BpeMeH! (pYHKIMH HaNpsDKeHUs 1 TOKa yCTPOHCTBa
TaK’Ke TOJUKHBI COOTBETCTBOBATh CHHYCOUAAIBHON (PYHKIIMU Kakao (a3l B AC-351eKTpOCceTH.

[0091] TloBropumcs, yka3zaHHOe HampsikeHue 3-¢asHoro DC/AC-mpeobpasosaresst
OTIpeneNsieTcsl Kak JIMHEHHOe HampspkeHHe 3-(a3HOW MOIMHOCTH, YKa3aHHBIH MaKCHMAJbHbIH
TOK OIpEeneNsieTcss KaKk MaKCHMaJlbHAasl CIIOCOOHOCTh MEePeHOca TOKA Maphbl CHIIOBBIX JIMHUN JIJIS
KaXI0i (as3bl, W yKa3aHHAas MaKCHMAaJIbHAsh MOLIHOCTb ONpEAessieTCsl KaK HUTOroBas CyMma
MaKCHUMaJIbHON JOMYCTHMOH MOIIHOCTH, KOTOPYIO TPU (pa3bl MOTYT BbIIEPKUBaTh. lpyrumu
CJIOBaMH, KOTJla COOTBETCTBYIOT INpaBUJIaM 3JIEKTPOIHEPreTUUECKON CHUCTEMBbI, CHIJIOBbIE JTUHUU
KXo (a3l M MPUCOEANHEHHBIE CUJIOBBIE YCTPOWCTBA JOJDKHBI OBITH MPHUCIIOCOOJIEHBI IS
nepenaun ogHou Tpetu (1/3) ykazaHHONW MaKCUMAaJIbHOW MOIIIHOCTH, MHAYE TOBOPS, "'3asiBJICHHAS
M3TOTOBUTENIEM HOMHHAJbHAsA MOIIHOCTE" 3-(hasnoro DC/AC-npeobpasosarens pasna 3* U* I,
rae U - sto Hanpsbkerne ¢asbl, a I - 370 Tok ¢a3el. Kaxknas mapa CHUIOBBIX JIMHUH SIBISIETCS
npucrnocoOneHHon st goctaBku U*l momuoct, wuimm 1/3  "3asBJI€HHOW HM3TOTOBUTEIEM
HOMMHAJIbHOM MOIIHOCTH", U KaXKAbIH MOJYJIb, COEAUHSIOLINICA C Mapoil CUJIOBBIX JIMHUIA,
TAaK)K€ JOJDKEH NEepPEeHOCHTb WM AOCTaBJATh 1/3 yka3aHHOH 3asBIEHHONH HOMHHAJIBHOM

MOIIMHOCTH, KOTZAa COOTBETCTBYCT IIpaBUIaM BHGKTpOBHepFeTquCKOﬁ CHUCTEMBI.
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[0092] Hampumep, BozbMeM 3-pasznubiiit DC/AC-npeobpaszoBatens, ykaspiBatommii "AC-
HanpsbkeHne=315 B mepeMeHHOro Toka, MakCUMalbHbI TOKk=916 A; U MakCUMAaJbHYIO
BBIBOIUMYIO ~ MomHOCTE=500 kBT", B KauecrBe mnpumepa. Cnenudukauus "AC-
HanpsikeHne=315 B nepemeHHOro Toka" 10JKHA YUTAThCS KaK: "BBIXOJHOE HANPSLKEHUE JTMHUU
sToro npeobpaszosarenst pasuo 315 B". Wy, koraa 3 ¢assl ypaBHOBemMBarOTCs, Hanpspkenue U
daser qus kaxxnoi ¢asel paHo U=315/1,732=181,9 B (rme 1,732 sBisieTcst KBaIpaTHBIM KOPHEM
U3 3, 4TO SIBJISIETCS OTHOLIEHHEM HANpsDKeHUS JIMHUM K HAnpsDKeHHIo (asbl). YKa3aHHBIA
"MakcuMabHBIA TOK=916 A" cienyer 4uuTaTh TaK, YTO CHJIOBbIE JIMHUU U BCE KOMIIOHEHTHI B
KaX0# (pase mpoeKTUpYIOTCs, YTOOBI 00ECTIeYnBaTh MAKCHMAJIBHYIO JTIOMYCTHMYEO Harpy3Ky 1o
ToKy, [=916 A. Yka3zanHas "MakcumanbHasi BbIxoaHasi MOITHOCTR=500 kBT" cnenyer moHumarh
KaK MaKCUMAJIbHYIO CIIOCOOHOCTh MPeoOpa3oBaHUs M JOCTABKH MOLTHOCTH BCEX KOMIIOHEHTOB
kaxnoit ¢aser DC/AC-npeoOpazoBanus=U*I=181,9 * 916=500/3 BT, u cymmapHas
MaKCHUMaJIbHasi CIOCOOHOCTh MPe0Opa3OBaHUs U JOCTABKH MOIIHOCTH CBSI3aHHBIX MOJIYJEH B 3
daszax mpeobOpasoBaHusi paBHa cymme Kaxknou ¢asel, 3*U*[=3*%181,9*916=500 kBT, utO
SIBJISIETCS ONPENEICHHON "3asBJICHHONW WM3TOTOBHUTEJIEM HOMHHAJIBHOW MOIIHOCTBIO" = 3*U*],
KOTZa COOTBETCTBYET TPABWJIAM  3JIEKTPOSHEPreTUYECKOH CHUCTEMbl, H3JIO)KEHHBIM B
npenbinymeM naparpade.

[0093] 3 ¢aser B 3-pasnom DC/AC-npeobpasoBaTenie CTPOro COTJIACYIOTCS, UYTOOBI
umeTh cauru o ¢asze 120°. Jlpyrumu cioBaMu, OIHA mapa CHJIOBBIX JUHUH ((pa3a) mocTasisier
M3MEHSIFOLIYEOCS TI0 BpeMeHH MoinsocTh U*I sin® (wt); B TO Bpemst Kak Bropas (asa Z0CTaBIseT
M3MEHSIOIIYIOCS [0 BpeMeHn mommuocts U*I sin® (wt +120°); a Tperes dasa mpocraBiser
M3MEHSIOIYIOCS 110 BpeMenn mormHocTh U*I sin® (ot - 120°). Kaxias napa CHIOBBIX JHHHIL
Tpex (a3 mocraBiser Tpu ocUWUIMPYROIMX mnepenadn AC-MOIMHOCTH, CBSI3aHHBIX IPYTr C
APYrOM CO CTPOTUM COOTBeTCTBHEM. OTMETHM, YTO €MKOCTb IJIsl PeoOpasoBaHMsl MOLIHOCTH,
P(t), He paBHa omnpeneneHHON "3asiBJIEHHON M3rOTOBUTENIEM HOMUHAJIBHON MOIIHOCTH". EMKOCTD
s npeoOpa3oBaHus MOIIHOCTH, P(t), BhIpakaercss kak (DYHKIHS BPEMEHH U TMOJY4aeTcsl B
COOTBETCTBHUH C ONPEEIEHHBIMU OrpaHIUYEHHSIMU 3 -(pa3Hoit AC-MOLTHOCTH.

[0094] Hpyrumu cnoBamu, emkoctb misi DC/AC-mpeobOpa3oBanusi MomHocTH, P(t),
MOJIy4aeTCsl U3 CYMMBbI U3MEHSIFOIMXCS MO BPEMEHH BBIXOIAHBIX MOIIHOCTEH 3 (a3; co cTporo
COTOCTaBJICHHbIM CIOBUTOM (a3, paBHbIM 120°; m ¢ ¢opMamMu BOJH CHUTHAJOB MOIIHOCTH,
KOTOpbIE COOTBETCTBYIOT KBaApaTaM CHHYCOMIANbHBIX Konebanmii sin’ (otf), mm cos” (ot); u
CHHXPOHH3HPOBAHHBIM C 3JIEKTPUUECKON CEThIO (OIMHAKOBast aza M 4aCTOTa), YTO BBIHYKAAET
YTJIOBYIO YaCTOTY ® ObITh MOCTOSTHHOM.

[0095] Temnepb, paBaiiTe MOIYYMM HM3MEHSIOLIYIOCS IO BPEMEHM €MKOCTb
npeobpazoBanuss  MomHOCTH, P(t), 3-dasnoro DC/AC-mpeobpasoBarens. EmkocTh
npeoOpaszosanust MomHOCcTH 3-(pasHoro DC/AC-npeobpasoBarens kak QyHKIMS BpEMEHH paBHA
P(t) = U*T*(sin*(ot) + sin*(ot+120°) + sin*(ot - 120°)). Kak onpenenero sbime, U sBisercs
HanpsbkeHueM (assl, 1 sBsiercs TOkoM (pasbl, a ® SBISETCS MOCTOSHHOW YIJIOBOM YacTOTOM
snextpoceri. Takke, MOKET GbITh TIOKa3aHO, uTo sin” (ot+120°) + sin® (wt-120°) = cos” (ot) +

1/2.  CnenoBaTtenbHO, €MKOCTb mpeoOpasoBanusi wmouHocTH, P(t), 3-dasnoro DC/AC-
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npeobpasosarenst kak GyHKums Bpemenn pasHa P(t) = U*T*(sin*(ot) + sin® (ot+120°) + sin” (ot
- 120°)) = U*T*(sin” (ot) + cos” (ot) + 1/2) = U*I*(1+1/2) = 3/2 (U*]).

[0096] [pyrumu cioBaMM, HTOroBasi CyMMa OTHUX CTPOrO COINOCTaBJIEHHBIX TpeX
NyJIbCUPYIOLINX TMepeaay MOLIHOCTH B Tpex (pasax sBisieTcs MOCTOSHHOH. J[pyrumu cioBamy,
o0mas cymMMapHasi Iofjadya MOLTHOCTH 3THX TPEX Iap CUJIOBBIX JIMHUH SIBJISETCS MOCTOSHHOM.
Wnu obmas cymma Tpex MoayJiel, CBS3aHHbIX ¢ TpeMs (azamu, sBIsieTCs! TOCTOsTHHON. OHAKO,
5Ta KOHCTaHTa paBHA JHIIb TOJoBuHE (1/2) "3asBiIEeHHOW AOMYCTHUMON MOILIHOCTH". DTO
SIBJIIETCSI COOTHOLIEHUEM MEXKAY CHOCOOHOCTBHIO MpeoOpa3oBaHUsl MOLIHOCTH U OMpEAEIeHHOM
"3aBJCHHOW JOMyCTUMOW MOMHOCTBIO"  3-¢asnoro DC/AC-mpeobpa3oBarens, Koraa
COOTBETCTBYET MPABUJIAM 3JICKTPOIHEPTETUIECKON CHCTEMBI.

[0097] HamoMHuM, 4TO, KaK OMUCAHO paHee, "3asBICHHAs] U3TOTOBUTEIEM HOMHUHAJIbHAS
MOLIHOCTB", WJIM YIOMSIHYTas "3asBJICHHAS M3TOTOBUTENIEM IOIMYyCTHUMasi MOITHOCTB" 3-(ha3Horo
DC/AC-npeobpazoBarens paBHa 3*¥U*I, Korna COOTBETCTBYET MpaBUIaM
3JIEKTPOIHEpPreTnyeckoil cucrempl. CpaBHHBAasE 3TO CO CIHOCOOHOCTh MpeoOpa3oBaHUs
MOLIHOCTH, Toy4eHHoH Bbite, P(t) = 3/2 (U*I); sicHo, uTo mony4eHHas cnocodHocts DC/AC-
npeobpaszoBanusi MomHOCTH 3-(asHoro DC/AC-mpeoOpaszoBarensi paBHAa JIUIIb MOJIOBHHE
"3asBJIEHHON U3TOTOBUTENEM JOMYCTUMON MOLIHOCTH".

[0098] B kauectBe mpumepa, BO3bMeM CHOBa BblneonucaHubiii 3-¢asusiii DC/AC-
npeoOpa3oBaTenb, KOTOpbIi ykaswbiBaer "AC-Hanpsibkenne=315 B mepemeHHOro ToOKa,
MakCUMaJbHBIA TOK (aspi=916 A; W MakcuMmalibHasi BbIXOnHas MomHOcTh=500 kBT". B
peanbHocTH, crnocodrocth DC/AC-mpeoOpasoBanuss MomHoctu 3Toro 3-asnoro DC/AC-
npeoOpaszosatens paBHa Juilb 250 kBT. UToObI MONyYUTH BBIEYIIOMSIHYTOE 3aKIIOUEHUE, MBI
CHauaja MOATBEPAWIM, YTO 3asBJICHHAs MAaKCHUMajbHas MOMIHOCTh, 500 kBT, neicTBUTENBHO
paBHa 3*U*L, roe U - 510 Hanpsixenue (aspl, MOJYYEHHOE U3 YKA3aHHOTO HANPSDKEHHS B JIMHUH,
a I - 3TO 3asBNEHHBI MaKCHUMAJIbHBIH TOK; CHOCOOHOCTH NMpPEeOOpa3OBaHUS MOIIHOCTH 3TOIO
npeoOpasoares pasHa 3/2*U*[=250 kBT.

[0099] OnTumanpHOE COOTHOLIEHHE AJISl COTNIACOBAHMSI MOIHOCTH AJISl TAPaAMETPOB X, Y
U z (KaKk OIpeneNeHo) sBIsieTcss TakuM, 4To (y+z) moiukHO ObiTh He Menblne 2x. Korma
CBsI3aHHAst (DOTORJIEKTPUYECKAsT CTAHLUS COCTOMUT M3 X MBT-HBIX mOCIEenOBaTENBHOCTEH
(OTORNEKTPUIECKHX CONHEUHBIX maHenel; npu 3toM "PS 3-¢aszusie DC/AC-npeobpazosarenn”
UMEIOT CYMMapHYIO "3asiBJIEHHYIO U3TOTOBHUTENIEM JAONMYCTUMYIO MOITHOCTB" Yy MBT; 1 mpu 3ToM
"ER 3-¢aznbie DC/AC-npeobpazoBatenn” MMEIOT CYMMapHYI "3asiBJICHHYI) H3TOTOBHUTENIEM
nonyctumyto MomHocTe! z MBT. "PS 3-dasueie DC/AC-npeobpaszosatenu u "ER 3-da3Hbre
DC/AC-npeobpa3zoBarenn” MOryT OBITh 3a1€HCTBOBAHBI JIMOO MOCPEICTBOM OJHOrO WK Ooee
MPPT-koHTposutepos, nudo mocpencrsoM onuoro mwimm Oonee MEUPT-konTpomnepos. s
npuMeHenus Ha npaktuke MEUPT-onTuMusanuu sABiIsieTCsl NPEANOYTUTEIbHBIM 3a1€1CTBOBATh
Bce DC/AC-npeobpaszosarenu nocpencrsoM MEUPT-konTponnepa(oB).

[00100] Pazgen 11: Utoru

[00101] <ur. 7 abcTpakTHO WLIIOCTPUPYET KoHurypamuio PV-conHednoit

snexTpoctaniuu 7000. DnekrpocTtaHuus coaepKUT X MBT-Hble cONHEYHbIE AHETH, CYMMapHO
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pasMeleHHble B mocienoBaTenbHOCTSIX 7100  conmHeunbix maHened.  DC-MOIHOCTS,
CreHEepUPOBaHHAs B MOCIEA0BATENBHOCTAX 7100 CONHEUHBIX NaHeNel, NPeaOCTaBIsIET BXOAHYIO
DC-momnocTh utst rpymisl 3-¢pasubix DC/AC-npeoOpaszosareneit 7301 depe3 pa3BsizblBarOLIee
ycrpoiictBo  7201; wu 3apsbkaeT HM30BITOYHYIO MOIIHOCTh B  XpaHmiuime7400 uepes
pasBsasbiBarolee ycrpoiictso 7202. Dneproxpanunmine 7400 mpepocrtaBisier BxomgHyro DC-
MomHocTe B rpynmy 3-¢asHeix DC/AC-mpeoOpasoBareneli 7302 wyepe3 pasBs3bIBaroLIee
ycrpoiictBo 7203. O6a 3-dasabix DC/AC-npeobpasosarenst 7301 u 7302 mpenocTaBisiOT
npeoOpazoBaHHy0  3-asHyro AC-MOIIHOCTH B 3JIEKTpUYeckyro ceTb 7600 uyepes
tpancopmarop 7500. CymmapHas "3asiBieHHasT W3TOTOBUTENIEM IOMYCTHMAasi MOIIHOCTB'
npeobpasosareneii 7301 pasHa y MBT. CymmapHas "3asiBjieHHass U3rOTOBUTENIEM IOIMYCTHMAsI
MouIHOCTB" mpeoOpaszoBateneii 7302 paBHa z MBT. 3HaueHwe cymmbl (y+z) HE MEHbLIe
3HaueHHs 2X. HanmoMHUM, 4TO MpH MCIIOJIb30BAaHUH aHAJIOTUYHON KOH(PHUIypauuu it OMHCAHUS
TPAIULIIOHHON (POTO3JIEKTPUUECKON CTAaHIIUU, KOTOpAs ONMCAaHa B pasnene 2, 3HadeHue (y+z) He
Oonpie 3HaueHUst x. ClenoBaTeNbHO, KOTrJa KOHCTPYKTHUBHOE pELICHHE CO 3HadeHueM (y+z)
Oonpime X wim naxe Oonbire X B 1,1 pasa; 3TO O3HA4aeT, 4TO HEKOTOpas 4acThb M30OBITOYHON
SHEPrMH MOKET OBITh 3aXBady€Ha MJsl YIYUYLICHUS 3JIEKTPOIHEPTHH, NPENOCTaBISIEMOH B
BJIEKTPUUYECKYIO CETb.

[00102] IIpeoGpazosarenu 7301 u 7302, Bce MOTYT ObITh 33€HICTBOBAHBI IIOCPEICTBOM
MEUPT-koHTpOJUTepa(OB), OMHUCAHHBIX BbIIE. B HEKOTOPBIX BapHaHTAX OCYIIECTBIICHUS,
HEKOTOpbIe, OAWH WJIM Jak€ HU OAMH M3 IpeoOpasoBarenell He 3aleHCTBYIOTCS IMOCPEICTBOM
MEUPT-kontpomniepa. Kpome TOro, B HEKOTOPBIX BapHaHTax OCYIUECTBJICHMs, OIHO HWIIU
HEKOTOpble M3 pa3Bs3bIBAOIIUX ycTpodcTB 7201, 7202 m 7203 MoryT OBITH NPOIYLIEHHI B
koHpurypauuu. IlocnemoBarensHocTu 7100  (OTOINEKTPUUECKUX COJIHEUHBIX —MaHeNel
NpPenoCTaBISIOT BXoAHY DC-mouHocTh ist npeoOpasosareneit 7301. CnenoBaTenbHO, OHU
Ha3biBatoTCs  "PS-mpeoOpasoBarensmu” B JaHHOM JOKyMeHTe. OHeproxpanwmmme 7400
npenocrasisieT BxoaHyro DC-MomHocTh it mpeoOpasosateseir 7302. CrenoBaTesibHO, OHH
HaspiBatoTCsl  "ER-mpeoOpasoBarensiMu” B JAaHHOM JOKYMEHTe. BbIpakeHusi cymMmapHas
"3asBJIeHHas W3TOTOBUTENEM HOMHUHANbHAas MOILIHOCTB' W CymMMapHas '"3asBlieHHas
U3TOTOBUTEJIEM JIOMYCTHMAsi MOIIHOCTB" JIOJDKHBI OBbITh COKpAIEHbl Kak "3asiBICHHAs
MOIIIHOCTB" B JAHHOM JIOKYMEHTE.

[00103] TIloBropsins omucanue KoH(purypaumu, uszoOpakeHHoW Ha ¢ur. 7.
dotosnekrpudeckass cranums 7000 comepxkutr x MBT-HbBIe TOcHenoBatenbHOCTH 7100
COJIHEUHbIX NaHenell B kadecTBe reHeparopa DC-momnoctu. I'enepatop 7100 DC-momnocTH
obecnieunBaer BBOA i "PS-mpeobpaszosareneit” 7301 ¢ "3asBneHHOW MOIIHOCTHI" y MBT,
yepe3 pasBssbiBaroliee yCTpoicTBo 7201; M 3apskaeT OCTABLIYIOCS MOLIHOCTb B XPAaHUJIMIIE
7400 uepe3 apyroe pas3psi3biBaroiiee ycTpoicTBo 7202, Xpanmmume 7400 obecrieunBaeT BBOI B
"ER-npeobpazoBarenn” 7302 ¢ "3asBneHHOH MomHOCTBIO" z MBT uepe3 pa3BssbIBarolee
ycrpoticteo 7203. Bce 3-¢aszubie DC/AC-mpeoOpaszosarenu 7301 u 7302 mpenocTaBisitoT
npeobpazoBaHHyr0  3-¢asHyro AC-MOIIHOCTH B 3JIEKTpUYECKyr0o ceTb 7600 uyepes

tpancopmarop 7500. B HekoTOpOM BapuaHTe OCYIIECTBJIEHUS 3HaueHue (y+z) He MeHbIIe
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3HaueHns 2x. OpgHako, koraa 3HaueHue (y+z) OoJiblie 3HaYEHHs X, KOHCTPYKTUBHOE PELICHHE
MOKET MOJydaTb YAaCTUYHYIO IONb3Y Ul YJIYyYIIEHUs MPOJAXKHU OSJEKTPUUECKON SHEpPruu B
3JIEKTPUUECKYIO CETb.

[00104] MEUPT-onTumMu3aTop B COOTBETCTBUH € MPUHLUIIAMY, OMUCAHHBIMU B JAHHOM
IOKYMEHTE, MOXKET OOCIy>XHMBaTh HEOONBIIYIO (DOTOIIEKTPUYECKYIO CTAHLMUIO WM OONBIIYIO
(OTORNEKTPUUECKYIO CTAHLIMIO, CONEpKaIlylo ofauH miu Oojee Osok(oB) mpousBoxactBa AC-
MouHocTH. Kpome TOro, ¢ mpaBMJIBHO CIPOEKTUPOBAHHBIM Pa3BA3bIBAIOIIUM YCTPOHCTBOM,
yTeuka OJHEPTMHM W3 SHEPrOoXpaHWIUINA 4Yepe3 MOCIeN0BATeIbHOCTH (POTOIIEKTPHUECKUX
COJHEYHBIX TMaHeled MOoeT ObiTh mpenoTBpauieHa. Kpome TOro, ¢  NpaBUIIBHO
CIPOEKTHPOBAHHBIM  Pa3BSI3bIBAIOIUM YCTPOHCTBOM, OOHApPY>KEHHOE SBJICHHE "B3aMMHOM
AHHUTHJISIAN MOIMHOCTH" MOXKET OBbITh INpenoTBpaileHo. Takke, HEPrOXpaHUIIHIIE MOXKET
OBITH WCIIONB30BAH JUIS MPHEMa TOJBKO HM30BITOYHON SHEPruM mociie chema SHeprum "PS-
npeobpasoBatens" WK npueMa Bcei npousseneHHo DC-3Heprun npexe Kakoro-mudo chema.
Hakonen, MEUPT-ontumuzaTop MoXeT Takke obOecneunBaTb OOCHyKMBaHUE Ui
boTosnexTpruaeckoit CTaHIIH, 000pyAOBaHHOU onHO(pa3HBIMH DC/AC-
npeobpaszoBaTeneM(siMu).

[00105] Paspen 12: KoncrpykrusHele orpanudenuss MEUPT-konTposnepa

[00106] Pur. 8 wmmoctpupyer MEUPT-konTpomnep 8000 (Takke Ha3bIBa€MbIii
"cucTeMHBIM KOHTposuiepoM"), kotopsiii npenctasnser npumep MEUPT-konTponepa 2320B
Ha ¢ur. 2B. MEUPT-kouTpomep 8000 coCTOMT U3 3 NCHOIHIEMbIX KOMIIOHEHTOB: KOMITOHEHTA
8100 obHapy:xeHus1, komnoneHTa 8200 onpeneneHus 1 komrnoHeHTta 8300 nOCTaBKU.

[00107] Komnonent 8100 oOHapy)keHUS HU3MeEpseT YPOBEHb COXPAHEHHOW HHEPIHU B
xpanmwuiie 8400. ITlpumepom xpaHunuina spisiercsd XxpanHwmume 2410B nHa ¢ur. 2B,
sHeproxpanmmme 3410 Ha ¢ur. 3, sHeproxpanunmine 4410 Ha ¢ur. 4, sHeproxpanuimiie 5410
Ha ¢wur. 5, sHeproxpanuiuie 6410 Ha ¢ur. 6 u sHeproxpanunuuie 7410 Ha dur. 7.

[00108] KomniorenT 8200 onpeneneHus onpenessieT MpaBuIbHbIA YPOBEHb MOTPEOIECHHS
MOLIHOCTH, YTOOBI MOYTH YpPAaBHOBELIMBATH 3apsil, MPEIOCTABIIEMbIH B U pa3psUKaeMblil U3
sHeproxpanmmmma 8400.

[00109] Kommonent 8300 pmOCTaBKM JOCTaBJsIET KOAMPOBAHHOE COOOLIEHHE O
BBILIEONPECICHHOM MPAaBHJIBHOM YpoBHE moTpebiaenus MmomHocTH u3dsiTouHoMy DC/AC-
npeobpazosaremo(sim) 8500. TIpeodpasoBaTenu HHTEPIPETUPYIOT KOJUPOBAHHOE COOOIIEHHE,
TIOTYUHSIFOTCSI KOTUPOBAHHOMY COOOINEHHUIO, TaK YTO MPeoOpa3oBaTeib(M) MOTYT HEMPEPbIBHO
paboTaTh C yKa3aHHBIM YPOBHEM MOIIHOCTH, YTOOBI TOYTH YPABHOBELIMBATH 3apsKAEMYIO
sHepruto. IIpumepom mnpeobpasosarteneii 8500, koTopble TOTPEOISIOT MOIMHOCTh W3
xpanmnima8400, seisrores npeodpasosarenu 2130S Ha ¢ur. 2B, npeobpazosarenn 3130S Ha
¢ur. 3

npeoOpasosatenu 61308 Ha ¢ur. 6, npeodpazosarenn 7302 Ha ¢ur. 3.

npeoOpaszoBatenu 4130S Ha ¢ur. 4, npeobpasosarenun 5130S wHa ¢ur. 5

2 2 2

[00110] Ans Toro, uTtoObl mosydaTh SKoHOMHYeCKH Bbironubiii MEUPT-ontumusarop,
KOHCTpyKTHUBHOE pemenne MEUPT-koHTpossiepa NpUHMMAaeT BO BHUMAaHHE CIEAYIOLINE

napamerpel U mnepeMmeHHble, (1) emkocte sSHeproxpanwmmma 8400; (2) ckopocTh
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nosbitneHust/monmkenns: MomHoctu DC/AC-npeoOpaszosareneit 8500; (3) BosbT-aMmepHBbIE
XapaKTEPUCTUKH TOCIIEIOBATEIbHOCTEH CONHEYHbIX NaHenel; (4) KIMMaT B MECTONOJIOXEHUU
dorosnekrpuueckoit cranuuu, u (5) cmocodHocte MEUPT-koHTponnepa, paboraromero c
u30biTouHbiM  DC/AC-npeoOpas3oBateneM, MHHMMHU3UPOBATb  PasHULy  Mexnay  (uiu
YPaBHOBEILINBATh) BENIMYMHON 3apsizia, MPENOCTABICHHOTO B SHEPrOXPAHWIIHINE, U BEIUYMHOM
3apsina, MOTPeOJIEHHOro W3 sHeproxpaHmmmma. [IpsMomMHENHHOe KOHCTPYKTHBHOE pPELICHUE
MOXET OBITh IOJIYYEHO TOJIBKO MPU MPUMEHEHHH CHEeLNANbHO NMPEeIHA3HAYeHHOTO KOHTPOJUIEpa
Ui BCex 0e3 MCKITI0UeHUsT (POTOITEKTPHUUECKUX AJIEKTPOCTAHLIMHN, MPUHUMAsl BO BHUMAaHUE 3TH
napaMeTpbl U IepeMEHHBbIE.

[00111] Pa3men 13: KoncrpykrusHsle petienuss MEUPT-kouTposnepa

[00112] SBnsiercs HempakTUYHBIM  WHAMBHIyalbHO mpoekTupoBatb MEUPT-
KOHTpPOJUIep il  BCeX Oe3 UCKIOUeHUs (DOTOINEKTPHUUECKUX SJIEKTPOCTAHLUH, T.€.
ucrions3oBatb MEUPT-kontpomnep. C npyrodi CTOPOHBI, O4Y€Hb TPYAHO CJIENOBATH
npsMOJNIMHEHHOMY mpoekty it Tpedyemoro MEUPT-koHTpomiepa;, ocobeHHO, Koraa
MHAMBUIyaJIbHO CIPOEKTHUPOBAHHbIE KOHTPOJUIEPH!l He fomyckaroTcsa. OqHako, HamnpshKeHHe Ha
KJIEMMaX SHEPrOXpPaHMIININA MOXKET ObITh PACCMOTPEHO KakK IMOKa3aTeslb, HA KOTOPBIA BIIUSET
KOKABIH W3 S5 mapamMeTpoB M nepeMeHHbIX. (ClenoBaTeNbHO, BbILIEYNOMSHYTBIE S
KOHCTPYKTHUBHBIX OTPaHHYEHUI MOTYT OBITH pa3/ielieHbl Ha JABE YaCTH, KOTAA HANpPsDKEHUE Ha
kiemmax MEUPT-3HeproxpaHmiiiina BbIOUPAeTCsl B KAYECTBE OMPEIESIIOIIero napamerpa.

[00113] Ilpu cpaBHEHHMH U3MEPEHHOIO HANpPsDKEHUS Ha KileMMax ¢ Habopom
XapaKTEPHBIX JIJIs1 MECTHBIX YCJIOBUH "CTaHAAPTHBIX MHTEPBAJIOB HAINpPsDKEHUS" M300peTaTensim
CTaJl0O SICHO, 4YTO YPOBEHb CbeMa U MNpeoOpa3oBaHMs MOIIHOCTH, B HACTOSINEE BpeMs
BBIMOJIHAIOIINXCST MTOCPEICTBOM CHCTEMBI, MOXET ObITh Pa3OUT Ha CIENYIOIIUe IMOArPYIIIbI:
YPOBEHb CheMa MOIIHOCTH siByisieTcsl (1) CIAMIIKOM HU3KUM, (2) CIIMIIKOM BBICOKUM U (3) TOYHO
npaBwibHbIM. CrenoBatenbHo, 3amada npoekrupoBanuss MEUPT-konTpomiepa mMoxer ObITh
paneneHa Ha 1) OOBMHBIA MNPOMBIILIEHHBI KOHTPOJUIEP, IUOC 2) HHAUBHIAYAJIbHO
copMHpOBaHHAas!, XapakTepHasl JUIsi MECTHBIX YCJIOBUH Tabniuia "CTaHZAPTHBIX WHTEPBAJIOB
HanpspkeHus'" (Ha3biBaeMas "TaONuLeil MHTepBAJIOB HANPSDKEHUsS" B JTAHHOM JIOKYMEHTE).

[00114] ITocne Toro kKak xapakTepHas IJIi MECTHBIX YCJIOBUH Taliulia MHTEPBAJIOB
HanpspkeHus: copmupoBaHa A (OTORJIEKTPUUYECKOW CTAaHIUH, TaOJMUIa HWHTEPBAJIOB
HANpSDKEHUST MOXKET padoTaTh COBMECTHO C IPOMBIIUIEHHBIM KOHTPOJUJIEPOM, YTOOBI
ocymectBisiTe TpeOyemble ¢yHkunu MEUPT-konTposnepa. IIpoMblnuieHHBIH KOHTpPOJUIEP
TOTAa COCTOMUT W3 KOMIIOHEHTa OOHAapy’KEHHs, KOMIIOHEHTa ONpeAeNieHHs W KOMIIOHEHTa
IOCTaBKH, KaK TaKXke WLTFOCTpUpoBaHO Ha ¢ur. 8. OgHako, B 3TOM ciydae, kKoMrnoHeHT 8100
OOHapy:KeHHsI U3MepsieT HampsokeHHe Ha kieMMax sHeproxpanmiuma 8400. Kommonent 8200
OTIpPENeNIeHUs] CPAaBHUBAET W3MEPEHHOE HANpPsDKEHUE C TaONUIEeH WHTEPBAJIOB HANPSDKEHUS, U
OTpeneNsieT MPAaBIWIbHYIO BEJIWYMHY NOTPEOIEHUSI MOIMHOCTH, YTOOBI MOYTH YPaBHOBEIINBATH
3apsbkaemyro  sHepruro. Kommonent 8300 pocTaBkM OHATH  JOCTAaBJSAECT KOAUPOBAHHOE
coOOIIeHNe O BBIMIEOIPEIENIEHHOM MIPABIIIBHOM YPOBHE NOTPEOIEHNS MOIHOCTH N30BITOUYHBIM

DC/AC-npeobpa3zoBarento(siM); Tak 4TO npeodpasoBaTenb(M) MOTYT HENpepbIBHO paboTaTh Ha
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YKa3aHHOM YPOBHE MOIIHOCTH, YTOOBI MMOYTH YPABHOBEUIMBATD BXOASALINA U UCXOMSIIIUI 3apsi
st sHeproxpanuaunia 8400.

[00115] B omHoM BapumaHTe ocyiuecTBieHus: koMnoHeHT 8100 oOnapysxenust MEUPT-
koHTposuiepa 8000 usmepsieT HanpspKeHHe Ha KiieMMax xpanuanima8400 n30bITOYHON SHEPTUH B
peanbHOM BpeMeHHu. Tem He meHee, KoMITOHEeHT 8200 ompeaeneHuss MOXKET BCE €L1e BBIIOJIHSITh
cpaBHEeHHE (M3MEPEHHOrO HamNpsDKeHHs ¢ TaONMIed WMHTepPBAJOB HANpPSDKEHHs) B KKIOM
NpeAHa3HaYeHHOM BPEMEHHOM HHTEpBajle CPaBHEHHUs. JTO CPaBHEHHE MOXKET NPUBOIUTH B
pe3yJibTaTe K OJHON U3 CIEeNYIOIINX TPEX CUTYaIlHil:

(1) Eciu cpaBHEeHHE M3MEPEHHOTrO HANPSKEHUS U TaONMLBI WHTEPBAJIOB HANPSIKEHUS
YKa3bIBAE€T, YTO YPOBE€Hb MOIIHOCTH SIBJISIETCS CIUIIKOM HU3KUM, KOHTposuiep 8000 mosker
3anpocuTh (yepe3 kommoHeHT 8300 nocraBkm), uToObI 3-asubii DC/AC-nmpeobpasoBarenb
8500 yBemuuma Ha OAMH YPOBEHb CbeM M MpeoOpa30oBaHHWE MOIMHOCTH I CIEAYIOLIEro
IpeJHa3HaYeHHOrO0 BpEMEHHOIO HHTEPBAIa,

(2) Ecnu cpaBHEHHE M3MEPEHHOIrO HANpPSDKEHUS U TaONHLBI WHTEPBAJIOB HANPSKEHUS
YKa3bIBAE€T, YTO YPOBEHb MOILMHOCTH SIBJISIETCS CIMIIKOM BBICOKHMM, KOHTposuiep 8000 moker
3anpocuTh (uepe3 kommoHeHT 8300 nmocraBkm), uToObI 3-asHeii DC/AC-nmpeobpasosarenn
8500 yMeHBIIMJI HAa OAMH YPOBEHb CbE€M H IpeoOpa3OBaHHE MOIIHOCTH JIST CIEAYIOLIETO
IpeHa3Ha4YeHHOI0 BpEMEHHOIO HHTEPBalIa,

(3) Eciu cpaBHeHHE M3MEPEHHOIrO HANpPSDKEHUS W TaONMLbI WHTEPBAJIOB HANPSIKEHUS
YKa3bIBa€T, YTO YPOBE€Hb MOLIHOCTH SIBJISIETCSl TOYHO MpaBUIIbHBIM, KOHTposuiep 8000 moxker
3anpocuTsk, uTo0b! 3-(a3ueiii DC/AC-npeodpasosarens 8500 ocrancst Ha TOM K€ YPOBHE CheMa
MOIIHOCTU B TE€UEHHUE CIEAYIOLIEro NpeJHa3HAYeHHOrO BPEMEHHOI'O MHTEpBaja, MO MEHbLIEH
Mepe, 10 CIEAYIOIEro COOBITHS CPAaBHEHUS.

[00116] Korma ypoBHHM perynupoBku cbema/mpeoOpazoBanusi mourHoctn DC/AC-
npeoOpa3oBaTensi SIBISIOTCS AOCTATOYHO HEOONBIIMMHY, BBIIIEYIIOMSHYTOE€ KOHCTPYKTHBHOE
peuieHre MoxeT padoTaTh Uil BCEX BHUIOB €MKOCTU SHEPrOXPaHWIMINA; JJIsl BCEX BHUJIOB
cKkopocTu moBbIeHus/moHmwkernss MomHoctn DC/AC-npeoOpasoBatens; il BCEX BHJIOB
BOJIT-aMIIEPHBIX XapaKTEPUCTUK IIOCJIEAOBATEIbHOCTEH COJIHEYHBIX MaHeNned, U JJs BcCex
KJIMMAaTUYeCKUX YCIOBUH JUis  (OTO3JIEKTpU4YecKoil craHumu. CrenoBaTenbHO, SBISIETCS
BAKHBIM, YTOOBI KOHTPOJUIEP MOT YNPaBJIATh HEOOJBIIMMH IIaraMH PeryJHpPOBAaHUS IS 3-
daznoro DC/AC-npeobpa3zoBarersi, KOTOPbIH MOTPEOJSIET MOITHOCTh U3 SHEPTOXPAHUITUINA.

[00117] TunuuHble TpPaAULMOHHBIE LeHTpaim3oBaHHble 3-asaeie  DC/AC-
npeobpaszoBaTenn MOryT padoTarh ¢ O4YeHb HEOOJBIIMMU IIaraMyd PeryJUPOBaHUS, KOTAA
ynpaisitores. OnHako, 000pyIOBaHHBIN KaHA CBSI3H, Ha3bIBAEMBIH B O0JIACTH TEXHUKH "CyXOu
COeMHUTENIbHON KOpoOkon" (TakuMm ke o0pa3oM o0O3Ha4YaeMblii M B JAHHOM JIOKYMEHTE),
UMEET TUITUYHO TOJBKO O-OMTHBIE KaHAJBI CBSI3U IOCPENCTBOM OINTHUYECKHX cooOmeHui. Jlns
ymnpasiieHus: 6oyiee 4eM 6 YpPOBHSMH CheMa MOLIHOCTH TOCPEICTBOM CYyXOH COEAMHHUTETHbHOU
KOPOOKH TPUMEHSETCs] Crnoco0 KOAUPOBAHMA-AEKOAMPOBAHUSA. IJTOT CIIOCOO MPENOCTaBISET
BO3MOKHOCTbB Ilepenayu 10 2°=64 COO0IIeHNH, YTOOBI YIPABJISITh YPOBHSMU CheMa MOIIHOCTH.

C nomompio 10 64 ypoBHEH PEryJMpPOBKU CheMa MOILIHOCTU Tpedyemasi MOYTH HyJieBasi YuCTast
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OanmaHCUpPOBKAa BO BXOMSIIEH O3HEPTUU M HCXONALIEH HHEPrUU XPAHMIUINAMOXKET OBITh
OCYLLIECTBJIEHA TEXHUYECKH.

[00118] Pazmen 14: dotosnexTpuueckass CTaHIus, Bkirodaromas B cebs MEUPT-
ONTUMU3ATOP

[00119] Kak uzobpaxkeno Ha ¢ur. 9, dorosnekrpuueckas craHius 9000 BKIFOYAET B
ce6st MEUPT-ontumuszarop 9200, xortopsiit copepxkur MEUPT-kontpomep 9210. MEUPT-
koHTposiep 9200 conmepKUT 3 MCHOJHAEMBIX KOMIIOHEHTA, a HMMEHHO, KOMIOHeHT 9211
oOHapyskeHHsi, 4YTOOBI HU3MEpSTh HANpsDKeHHe Ha KieMMaxxpaHmwmma9400 wu30bITOUHON
SHEpPruH; KOMIOHEHT 9212 ompenenenus, 4ToObl CPaBHUBATH W3MEPEHHOE HANPSDIKEHHE C
Tabnuield WHTEPBAJOB HANpPsDKeHHs (DOTORJIEKTPUYECKOW CTAHLMU; UM KOMIOHEHT 9213
noctaBku, 4toObl omoBemars 3-¢asueiii DC/AC-npeobpasosatens 4502 0 TOBBILIEHHH,
MOHMW)XEHUU MOIIHOCTH WJIM OCTaBaTbCAd TAaKUM K€ Yepe3 KOMIOHEHT 4213 npocrasku.
Kowmnonentst 9211, 9212 u 9213 Ha ¢ur. 9 sasisatorcs npumepamu komnoHeHTos 8100, 8200 u
8300, coorBercTBeHHO Ha ¢ur. 8. Dueproxpanwmmiie 9400 Ha ¢ur. 9 sBIAETCS NMPUMEPOM
sHeproxpanmnuma 8400 Ha ¢ur. 8. IlpeoOpasomarenn 9502 SBIAIOTCS NpUMEpPaMu
npeobpasosareneit 8500 Ha ¢ur. 8.

[00120] Dorosnexkrpuueckas cranus 9000 Takke conepKuT nocyueaoBareapbHocTa 9100
dorosnekTpudyeckux conHeuHbx maHenel. IlocnemoBarenpHocTH 9100 CONHEYHBIX MaHENEH
npeoOpa3yIOT CONHEYHYIO 3HEPTHI0 B 3JIEKTPUYECTBO, U AOCTABISIOT creHepupoBaHHYr0 DC-
MOLTHOCTH B XpaHumme 9400 n30bITOYHON SHEPrUM Yepe3 pa3Bs3bIBarolnee ycTpoicTso 9320.
3-¢aznbiiit DC/AC-npeobpazosarens 9502 nonaydaer DC-MOIHOCT, BBOANMYIO U3 XPaHHMIIUINA
9400 u30BITOUHON >HEpPruM, depe3 paspsi3biBaroinee ycrporictso 9330. IlocnenoBarenbHOCTH
9100 conneuHbIx maHenedl Ha ¢ur. 9 COBOKYNHO SBISIOTCS HCTOYHMKOM DC-sHeprum nns
3apsiia SHEProXpaHWJIMINA U SBJIAIOTCS NpuMepamu nocrnenosarenpHocteit 2111A u 2111B
COJIHEeYHbIX NaHenei Ha ¢ur. 2B, nmocnenosarenbHocTy 3110 conHeuHbIX maHeneil Ha ¢ur. 3,
nocienosarenbHocTd 4110 conmHeuHblx maHenei Ha ¢ur. 4, nocnenosarenabHOcTH 5110
COJIHEYHBIX NaHesnel Ha ¢ur. 5, mocnenoBareabHOCTH 6110 conHeuHbIX MaHenel Ha ¢ur. 6 u
nocienosarenbHocTH 7110 conHeuHbIX maHenel Ha ¢ur. 7. Pa3pssbiBaroiee ycrpoiictso 9320
Ha ¢ur. 9 sBiseTcs mnpuMepoM pasBs3biBarOlIero ycrpoiicrea 2312B Ha ¢Qur. 2B,
pasBsi3bIBaroIero ycrpoiicrsa 3312 Ha ¢wur. 3, pa3BsasbiBaroiiero ycrpoicrsa 4312 Ha ¢ur. 4,
pasBsizbiBarorero ycrporcrsa 5311 Ha ¢ur. S, pasesseiBaromero ycrpoiicrsa 6311 Ha ¢ur. 6 u
pasBsizbIBaroero ycrpoiicrtsa 7202 Ha ¢ur. 7. PaspsaseiBatomiee yctpoiictBo 9330 Ha ¢ur. 9
SBIIIETCSL TIPHUMEPOM pasBsi3biBarolero ycrpoiicrsa 2313B Ha ¢ur. 2B, pas3ssasbiBaromiero
ycrpoiictBa 3313 Ha ¢ur. 3, pases3biBaroiero ycrpoiictsa 4313 Ha ¢ur. 4, pa3BsA3bIBaOIIETrO
ycrpoiictBa 5313 Ha ¢ur. 5, paseszpiBatonero ycrpoiicrea 6313 Ha ¢ur. 6 u pa3BsI3bIBAIOINETO
ycTpoiictBa 7203 Ha ¢wur. 7.

[00121] Kak uznoxeno oimne, MEUPT-konTponep 9210 ynpasnser 3-paszapiv DC/AC-
npeobpaszoBareniem 9502, uTOOBI TOTPEONATH HAIJIEKAllee KOJIMYECTBO JHEPrHUU U3
sHeproxpanmnuma 9400, uToOBI YypaBHOBEIIWBATH BXOAHYIO OSHEPTUI0, 3apsDHKaeMyl0 OT

nocynenosarenbHocTel 9100 cOonMHEUHBIX MaHeNeH; KOTOpas IOJNIYy4aeTcss B Pe3ysbTaTe IOYTH
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HYJIEBOTO 3apsia SHepruu win norpednenus B xpanmuiie 9400. Takum oOpa3om, HEOONBIIONH
sHeproxpaHmnuime 9400 sBusgeTcss MOCTATOYHBIM i (POTOSJEKTPUYECKOH  CTAHIUH.
IIpeoOpazosannass AC-momuocte or  DC/AC-npeobOpasoBaTenss  NPenoCTaBIsETCS B
COEUHSIIOLIYIO SJIEKTPUUIECKyI0 ceTb 9700 uepes Tpancdopmarop 9600.

[00122] Korpma wucnoib3yercss B JaHHOM JOKYMEHTE, BBIPAKEHHE "HCIOJIHSIEMBbIi
KOMITOHEHT" MCIIONIB3YEeTCsl OTHOCUTENBHO Gur. 8 u 9. BeipaxkeHue "UCOMHsIEMbIH KOMIIOHEHT"
SBJSIETCS] HA3BaHUEM JUI CTPYKTYPBI, KOTOpas SIBJSIETCSI XOPOLIO IIOHSTHOH OOBIYHOMY
CHELUATUCTY B OOJIACTH BBIMUCIEHHSI KaK CTPYKTypa, KOTOpas MOXKeT ObITh MPOrpaMMHBIM
obecrieyeHreM, amnmapaTHbIMH CPEICTBAMH, MHKPOMPOrPAMMHBIM OOECHeUeHHEeM WU UX
coyeraHueM. Hampumep, korga peaiu3oBaHa B TNPOTPAMMHOM OOECHeYeHHH, OOBIYHBIH
CHELUAIUCT B OOJIACTH TEXHUKU IMOWMET, YTO CTPYKTYpa HCHOJHSIEMOTO KOMIIOHEHTa MOXKET
BKJIFOYATh B C€0s1 OOBEKThI MPOrPaMMHOTO 00eCTIeUeH s, AITOPUTMBI, CIIOCOOBI, KOTOPbIE MOTYT
UCTIOJIHATBHCS] B BBIYUCIUTEIBHON CHCTEME, CYLIECTBYET JIM TAKOH HCIOJHSAEMBbIH KOMIIOHEHT B
OUHAMUYECKON TMaMSTH BBIYUCIUTENIbHOW CHCTEMbl, WJIH CYIIECTBYET JIM HCIIOIHAEMBbIN
KOMITOHEHT Ha KOMIIBIOTEPHO-YUTAEMbIX HOCUTEIISIX XpaHeHUsT HH(POpMAaLIH.

[00123] B Takom ciy4ae, OOBIUHBIM CHEIUANUCT B OOJACTH TEXHUKH TMPU3HAET, UTO
CTPYKTypa UCIIOJHIEMOr0 KOMIIOHEHTA CYIIECTBYET HA KOMITBIOTEPHO-YUTAEMOM HOCHUTEIE, TaK
YTO, KOTJa UHTEPIPETHPYETCS MOCPEACTBOM OIHOTO WM OoJiee MPOLECCOPOB BEIYUCIUTEIBHON
cHUCTEeMBbl (HampuMep, IMOCPENCTBOM IIOTOKAa IMPOLECCOpPa), BBIYUCIUTENBHOW CHCTEME
UHCTPYKTUPYETCS BBINOJHATh (YHKUMIO. Takas CTPYKTypa MOXET OBITh KOMIIBIOTEPHO-
YUTAEMON HETOCPEACTBEHHO IpolieccopamMu (Kak B Clydae, KOTrAa HUCIOJHSAEMbIH KOMITOHEHT
ObU1 OMHAPHBIM). AJNIBTEPHATUBHO, CTPYKTYpPa MOXKET OBbITh MOCTPOEHA KaK MHTEPIpPETUpyeMast
W/ KoMIuiupyemast (u0o B €IUHON CTafauu, 00 BO MHOXKECTBE CTAAMH), C TE€M, YTOOBI
¢dbopMupoBaTh TaKOWH ABOUYHBIN KOJ, KOTOPBIH SIBJISETCS HENOCPEACTBEHHO MHTEPIPETUPYEMBIM
nporeccopamu. Takoe MOHUMaHKUE NPUMEPHBIX CTPYKTYP UCIOJHSIEMOIO KOMIIOHEHTA SIBJISETCS
XOpOLIMM B MOHUMAHUU OOBIMHOTO CHELMATUCTA B O0JACTH BBIMHCICHHUN MPU HMCIOJIb30BAHUU
BbIpAXKEHHS "UCTIONHSAEMBbIN KOMITOHEHT" .

[00124] BripaxkeHue "UCTIOTHSIEMbIN KOMIIOHEHT" TaKKe XOPOIIO TOHUMAETCS] OOBIYHBIM
CHELUAIMCTOM B O0JJACTH TEXHHUKH KaK BKIFOUAIOLIEe B C€0sl CTPYKTYPBI, KOTOPBIE PEATU3YIOTCS
UCKJIFOUUTENbHO WJIM TOYTH HCKJIIOYUTENIbHO B MHKPONPOTPAMMHOM OOECIEUEeHUH  HIIH
amrmapaTHbIX CPEICTBAX, HAPUMEP, B MIPOrPAMMHUPYEMOH MOJIb30BATENIEM BEHTHIIBHONH MaTpHUIe
(FPGA), cneumanm3upoBaHHOW wuHTerpanbHoii cxeme (ASIC) wmm  mroboit  gpyroi
cnenuanu3upoBaHHoll cxeMe. COOTBETCTBEHHO, BbIpaK€HHE "UCIOJHSEMBbIH KOMIIOHEHT"
SIBIIIETCSI  BBIPQKEHHEM TSI  CTPYKTYPBL, KOTOPOE XOpPOIIO ITOHMUMAETCsl  OOBIYHBIMU
CHeLMAINCTAaMH B O0JIACTH BBIUMCIICHUH, peajn30BaH JU OH B NPOTPAMMHOM OOeCIeueHuH,
amImapaTHbIX CPEICTBAX WM UX COYETAHHM.

[00125] Hacrosimmee n3o0peTeHne MOXKET OBITb OCYIIECTBIEHO B JPYTUX XapPaKTEPHBIX
¢dopmax Oe3 OTCTYIUIEHHsS OT CBOEro AyXa WM HEOThEMJIEMBIX XapakTepucTHK. OmucaHHbIE
BApPUAHTBl OCYLIECTBJIEHUs MOJDKHBI PACCMAaTPUBATBCS BO BCEX OTHOLIEHUSX TOJBKO Kak

WJUIFOCTPATUBHBIC, 4@ HEC OI'paHUYHBAIONIUC. Pamku I/1306peTeHI/I$I, CJICAOBATCIIBHO, YKa3aHbI
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CKOpee NPUIIOKEHHON (opMysoli n300peTeHus, 4YeM MpenLIecTBYIOIUM OnHncaHueM. Bcee
U3MEHEHUS, KOTOpbIe TOSBIIIOTCS BHYTPH CMBICIA W PAMOK PaBHO3ZHAYHOCTH (POPMYJIbI

n300peTeHMsI TOJDKHBI OBITh OXBAYCHBI €€ PAMKAMHU.
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®OPMYVYJIA H30BPETEHUA

1. Cucrema XxpaHeHHs SHEPTUH, COAEp KALLAS:

SHEProxpa”winile, koropoe 3apspkaercss DC-sneprueit or ucrounuka DC-sHepruy, B TO
xe Bpemsi paspsikas DC-suepruto B DC/AC-npeobpazoBarens;

CUCTeMHBbINI KOHTpoJulep i1 perynupoBanuss DC-sHeprum, paspsokaeMoll U3
sHeproxpanmnuima B DC/AC-npeobpasoBarenb, 4TOObl MPUOJU3UTENPHO  YPAaBHOBELIMBATDH
konudyectBo DC-sHeprum, 3apsbkaeMol B OHEPrOXpaHWIMINE, CHCTEMHBIH KOHTPOJIEp
COZIEPIKUT:

KOMITOHEHT OOHapyKeHUs, CKOH(QHUTYPHPOBAHHBINA C BO3SMOXKHOCTBEO HM3MEPSITh YPOBEHb
COXPaHEHHO! SHEePTrUY B SHEPrOX PaHUJIHILE;

KOMIIOHEHT ONpeAeNeHHs], CKOH(QHUTYPUPOBAHHBIA C BO3MOMKHOCTBEO  HCIOJIB30BATh
U3MEPEHHBI YPOBEHb COXPAHEHHOW SHEPTUH Il YPOBHS SHEPTUH, YTOOBI OLIEHUBATh, AOJDKHA
71 OBITh BBINOJIHEHA PETYJIUPOBKA; U

KOMIIOHEHT JIOCTaBKH, CKOH(QUIYPUPOBAHHBIH C  BO3MOJKHOCTBIO KOJUPOBaTh
WHCTPYKLHUIO BBITIOJHEHUS] PETYJIHPOBKH B 3aKOJUPOBAHHOE COOOIIEHHE, KOTAa KOMITOHEHT
ONpENEeNeHUs] OMNpEeNeNsieT, 4YTO pEeryJHpoBKa JOJUKHA OBITh BBINIOJHEHA, a TakKXKe
CKOH(MTYpUPOBAaHHBIH C BO3MOXKHOCTBIO  JOCTABIAThH 3akonupoBanHoe coobmenne DC/AC-
npeodpazoBaTeNIo.

2. Cucrema XpaHEHHUS SHEPTUH MO M. 1, B KOTOPOI KOMITIOHEHT OOHApPYKEHUs] H3MEpsieT
YPOBEHb COXpPAaHEHHOW »JHEPruu IMOCPEACTBOM U3MEPEHUs HaNpsDKEHUsS Ha  KJIeMMax
SHEProXpaHWINLIA.

3. Cucrtema XpaHeHMs 3HEPTHH 1O M. 2, B KOTOPOH U3MEPEHUE HANPSDKEHUs Ha KJeMMax
SHEPrOXpaHWINLIA TPOUCXOAUT B PEATbHOM BPEMEHH.

4. CucremMa XpaHEHHMs 3HEPTMH IO M. 3, B KOTOPOH KOMIIOHEHT ONpeAeTeHUs
KOH(QUTYPUPYETCS C BO3MOXKHOCTBIO BBINOJHATH OLIEHKY TOTO, AOJDKHA JIM OBITH BBIIOJHEHA
peryJMpoBKa, Ha IEPUOANUECKON OCHOBE C HA3HAYEHHBIM BPEMEHHBIM HHTEPBAJIOM.

5. Cucrema XpaHeHHs DSHEPrMM MO M. 1, B KOTOpPOH KOMIIOHEHT OIpeIeNeHus

2
KOH(PUTYPHUPYETCS ¢ BO3MOKHOCTBIO BBITIONHSTH OLIEHKY TOTO, JOJUKHA JIM OBITh BBITIOJHEHA
PEryJIMPOBKA, HA MEPUOANYECKON OCHOBE C HA3HAYEHHBIM BPEMEHHBIM HUHTEPBAJIOM.

6. Cucrema XpaHEHUsT SHEPrud MO M. 1, B KOTOPOH KOMIIOHEHT JOCTaBKHU

2
CKOH(UIYpHPOBaH C BO3MOXKHOCTBIO JOCTaBJISITH 3akoaupoBaHHoe coobmenne DC/AC-
npeoOpa30BaTeNIo0 Yepe3 CyXyI COeAUHUTEIBHYI KOPOOKY.

7. Cucrema XpaHEHHsI SHEPrud Mo 1. 1, B KOTOPOM KOMIIOHEHT JOCTaBKHU

2
CKOH(QUTYPHPOBAaH C BO3MOXKHOCTBIO JOCTaBJATH COOTBETCTBYIOLIEE 3aKOAMPOBAHHOE
coobmenune kaxxaomy u3 MmHoxkectBa DC/AC-nipeobpazosareneii, Bkiouaromux B cedst DC/AC-
npeoOpa3oBaTeb.

8. Cucrema XpaHeHHs] SHEPruM Mo M. 1, B KOTOPOM KOMIIOHEHT JOCTaBKHU

2
CKOHQUIypHpPOBaH € BO3MOXKHOCTBIO JIOCTABJIATH COOTBETCTBYIOIEE 3aKOIHMPOBAHHOE
cooO1ieHue, 1o MeHbluel Mepe, oqHoMy 13 MHokecTBa DC/AC-nipeoOpaszoBareneii uepes Cyxyro

COEAMHUTENIbHYIO KOPOOKY.
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