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BOOHOE MOBUJTbHOE YCTPOMNCTBO AN 3APAOKN NEKTPUYECKUX
TPAHCIMOPTHBIX CPEACTB

OBJIACTb TEXHWKU

N3obpeTeHne OTHoCMTCA K 0OnacTv 3neKTPOTEXHWKW, a WMEHHO K 3apsaHbIM
YCTPOWCTBAM, WU MOXET ObiTb WCMOMb3OBaHA ANA 3aPAAKM aKKyMYNATOPOB 3MEKTPUYECKMX

TPaHCMNOPTHbIX CPEACTB.

YPOBEHb TEXHVKU

N3 ypoBHS TEXHMKM WM3BECTHO BOAHOE CYAHO ANS 3apsifkM BOAHbLIX 3MEKTPUHECKMX
TPaHCNOPTHbLIX CPeACTB, onucaHHoe B AokymeHTe CN113525608A, onybn. 22.10.2021.
N3BecTHOe BOAHOE CYAHO ANs 3apsifkM BOAHbIX 3NEKTPUYECKUX TPAHCMOPTHBIX CPEeACTB
COAEPXUT KOPMYC, COEAUHUTENbHbIE KOMMOHEHTbI, CaMODOKMPYIOLMECH KOMMOHEHTbI U
cucTemy ynpasneHus. Kopnyc cyaHa cHabXeH KOMMOHEHTaMU ANS BbIpabOoTKM 3NEKTPO3IHEPIM
N 3apSiAHBIMA KOMMOHEHTaMM.

HepocTaTtkom ykasaHHOro TEXHUYECKOro PEeLUEHUs SABMSETCS Hu3kas 3PEPEKTUBHOCTb
ncnonb3osaHus AKB, HEBO3MOXHOCTb paboTbl ABYX PasHbIX UCTOYHWUKOB TOKA HA OAHY LUUHY
MOCTOSIHHOrO TOKa, OAMH M3 KOTOpbIX AKB, 13-3a 4ero HEBbICOKME CKOPOCTb, NPOAOMKUTENBHOCTb
N MOLYHOCTb 3apsigkn. Kpome TOro, B JaHHOM peLLeHUM OTCYTCTBYIOT Kakue-nmbo cpepcrea
TepmocTabunusayum Onoka akkymynsaTopHbix GaTtapen, nosponswowme noaaepxmsarb Onok
aKKyMynNATOPHbIX 6atapen B HEOOX04MMOM TEMNEPaTYPHOM AManasoHe.

3aaBneHHoe n3o0peTeHne YCTPaHAET yKasaHHble HefOCTaTKM U MO3BONSET A40CTUYb

3a8BMEHHbIN TEXHUYECKU pe3ynbTarT.

PACKPbITVE NSOBPETEHVIA

TexHnyeckon 3agaqen, KOTOPYHO peLlaeT npegnaraemMoe peLleHne, SBnsSeTcsa co3jaHme
BOAHOrO MOOWMBLHOTO  YCTPOWCTBA, MpEeAHa3sHaAYeHHOro Ans  3apsgkM  ANEeKTPUYECKUX
TPaHCMOPTHbIX CPEACTB, 0bnagarLero BO3MOXHOCTbIO paboThl ABYX MCTOYHUKOB TOKa Ha OAHY
LUMHY MOCTOSIHHOMO TOKA B MOCTOSIHHOM peXmnme OanaHCUPOBKM MO OTHOLLEHWUIO K Harpyske, u
UMEIOLLIEro CPEeACTBO TepmocTabununsauum 6noka akkymynsaTopHbix Oarapein, nossonswollee
nogaepxmeartb ONOK akkyMynsaTOpHbIX Oartapen B HEOOXOAMMOM TEMMNEPATYPHOM AManasoHe,
obecneymBaroLLero Npy 3Tom 60MbLUYIO CKOPOCTb, NPOAOIMKUTENBHOCTb N MOLLHOCTL 3apsigKu.

TexHn4yeckun pesynbTaTr 3aknodaeTcss B obecnevyeHmn BO3IMOXHOCTM paboTbl ABYX
MCTOYHMKOB TOKA Ha OAHY LUMHY MOCTOSIHHOrO TOKa B MOCTOSIHHOM pexvmme 6anaHCUpoBKM MO

OTHOLLEHUIO K Harpyske, BO3MOXHOCTM MojjepXuBaTb OMNOK akKyMynsaTOpHbiXx OGaTapen B
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HeOOXOAMMOM  TEMMEPaTypHOM  AManasoHe, MOBbILEHUM  MOLLHOCTM, CKOPOCTU M
NPOAOIKUTENBHOCTU 3aPSIAKN, NOBbILLEHNN 3PPEKTUBHOCTM 3apsaKM B LIENOM.

[nsi pelweHuss NOCTaBNEHHOM 3ajavnm C AOCTWKEHMEM 3asIBNEHHOrO TEXHUYECKOro
pesynbTtarta BOAHOE MOOUNbHOE YCTPOWCTBO AN 3apPSAKA 3MEKTPUYECKMX TPaHCMOPTHbIX
CPEeACTB coAepPXUT Bak ANns XpaHEeHUs TONNUBA, COEAMHEHHbIV C HUM ABUraTenb, NPUBOASALLWA B
AEUCTBME TeHepaTop, NOAKIMIOMEHHbIN K OMNOKy akkyMynsTopHbix Oarapen, CHabXeHHOMY
cpeactBoM 6anaHCMpOBKW, CPEACTBO  3apsifku  3MEeKTPUYECKUX TPaHCMOPTHbIX CPEACTB,
COeAUNHEHHOE C BIIOKOM akKyMynaTOPHbIX Batapen n reHepaTopom yepes 6nok 6anaHCUpoBKU
3apsaa, npuyem 6ok 6anaHCcMpoBKN 3apsiaa BbINOMHEH C BO3MOXHOCTbIO 6anaHCMpOBKM NOTOKa
3NEKTPUYECKOW SHEPINKN OT reHepaTopa u/nunm 6rnoka akkyMmynaTopHbix 6aTtapen B 3aBUCUMOCTU
OT MHbOpMaLMK NepegaBaemon OT CPeACTBa 3apsALKM ANEKTPUYECKNX TPAHCMOPTHBIX CPEACTB U
cpeactea OanaHcMpoBKM Oroka akkymynsTOpHbix GaTtapen, npyu 3Tom Onok BGanaHCUpoBKU
3apsiga coefuHeH ¢ 6NOKOM ynpaBreHus 4BUraTtenst ¢ BO3MOXHOCTbIO Nepejaqn ynpasnstoLmx
KOMaHg, npudem OnoK akkyMynsiTOpHbiX OaTapen yCTaHOBMEH B FEPMETUYHOM Kopnyce W
AOMOMHUTENBHO  CHabXeH CPeACTBOM  TepmocTabunu3aumv,  BKIHOYaOLWMM  CUCTEMBbI
oxnaxgeHus u oborpesa, cogepxalme AaTuukM TemnepaTypbl U COEAMHEHHbIN C HUMM
KOHTPOMNMEP, U BbIMNOMHEHHbIM C BO3MOXHOCTBIO NOAAEPXKaHWUS AManasoHa Kaxkgoro Onoka
aKKyMynATOPHbIX 6aTtapen B HEOOXOAMMOM TEMMEpaTypHOM AManasoHe, Mpu 3TOM cucTema
OXNaXEeHMS BbINOMHEHA C BO3MOXHOCTbLIO OTBOAA TEMMa 3a CYET UCMONb30BaHWSA TEMMNEpaTypbl
OKpy>KaloLlen BHELWHen cpeabl, a cucrtema oborpesBa BbINOMHEHA C  BO3MOXHOCTLHO
MCNONb30BaHUS TEMNA 3a CYET UCMONb30BaHUS TEMNEPATYPbl SHEPTMN ABUraTens.

Kpome Toro, gsurarens npeacrasnset cobon rasonopLUHEBbIN ABUraTENb.

Kpowme TOro, reHeparop npegcrasnser cobon reHepaTop NOCTOSHHOIO TOKa.

Kpome Toro, reHepaTop ¢ gBuUrarenem yCTaHOBIEHbl Ha OA4HON pame.

Kpome Toro, B cuCTEME OXNaXKAEHMS KayecTBe xnajareHta ucrnonb3oBaHa 3abopTHas
BOAA.

Kpome TOro, cucrema oxnaxgeHus BknovaeT B cebs  BHEWHWA paguaTtop,
KOHTaKTUPYOLLMIA ¢ 3a00PTHOM BOA,ON.

Kpome Toro, 6ak 4ns xpaHeHus ToNnmnBa npeacraBnseT cobon pesepByap ANst XpaHEHUS
rasoBon cmMecu.

Kpome Toro, 6ak Ans xpaHeHWs TONnMBa BbINOMHEH B BUAE ABYX OTAENbHbLIX COCYA0B
BbICOKOIO A aBMNEHUS, TA€ OANH PaCMONOXEH BHYTPU APYroro B KOPNyCe U3 HepXKaBerLen cTanm
C BbICOKMM YPOBHEM U30MSALUN.

Kpome Toro, 6ak ans xpaHeHust TonnmBa CHabXEH BbIBOAALLEN 3arfyLllKkoW Ans
©e3onacHoro BbIBOAA U30bITOYHOrO AaBMNEHUS.

Kpome Toro, B ka4ecTse Tonnmea AN ABUraTens MCNonb3yeTCs CKWKEHHbIA NPUPOAHbLIN

ras unn cMmecCb CXMXXEeHHOro NnpupoaHOro rasa n sogopoaa.
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Kpome Toro, BogHoe MOOWMbHOE YCTPOMCTBO [AOMOSNHUTENBHO COAEPXKUT CUCTEMY
yTUnNusayum Tenna, BKIYatoLLyto TENNOOOMEHHMK.

Kpome Toro, TennoobMeHHMK YCTaHOBMNEH CHapY»KK KOXKyxa TONNUBHOro 6aka, coegmHeH
C BOAsHOM pybalukon aBuratenst npu nomMoLym rmbKux LUMAHroB W BbIMOMHEH C BO3MOXHOCTLIO
NOny4YeHns Tenna oT CUCTEMbI OXNaXKAEHWA ABUraTens.

Kpowme Toro, cpeacteo 6anaHCupoBkm Brioka akkyMynsaTopHbIX 6atapen BkrtoyaeT B cebs
BanaHcupbl, KaXabl U3 KOTOPbIX PasMELLEH B CBOEW akKyMynsiTOpHOW ©arapee, u KoTopble
NOAKMIOYEHbI APYr K APYry 4epe3 He3aBUCUMMYIO ranbBaHWYECKU PasBSA3aHHYIO NUHUIO AnNS
BO3MOXHOCTU BblpaBHUBAHWUSI HaMNPs>KEHWUS1 NOCMNEAOBaTENbHO COEAMHEHHbIX aKKYMYMSTOPHbIX
BaTtapen npu 3apsge ux obLMmM HanpsXKeHNEM.

Kpome ToOro, kaxpas Oatapesa Onoka akkymynsiTOpHbix Oaraper AOMOMHUTENBHO
cHabxxeHa cuctemon Smart BMS ¢ MUKponpoLeCcCOpHbIM ynpasBneHem.

Kpome Toro, BogHoe MOOWMbHOE YCTPOMCTBO BbIMNOMHEHO C BO3MOXHOCTBIO 3apsifKu
3MNEKTPUYECKUX TPAHCMOPTHBIX CPEACTB NOCTOAHHBIM TOKOM cTangapta CCS n ChaDeMo.

Kpome TOro, BOAHOE MOOWUMbLHOE YCTPOWCTBO [AOMOMHUTENBHO BLIMOMHEHO C
BO3MOXHOCTbIO paboTbl Yepe3 MOOUNbHOE MPUNOXKEHUE, NPESOCTaBNsoLES NONb3oBaTENSAM
BO3MOXHOCTb 3ape3epBUPOBaTb BPEMS U MECTO ANS 3aPSAKN 3NEKTPUHECKOTO TPAHCMOPTHOIO
CPeAcTBa, a Takke BO3MOXHOCTb OECKOHTaKTHOro cnocoba onnaThl 3apsakv 3NEeKTPUYECKoro

TPaHCMOPTHOrO CPEACTBA.

KPATKOE OIMUCAHUE YEPTEXEN

®dur.1 — cxema BOAHOrO MOOMNBHOMO YCTPOMCTBA ANA 3apsakM  3NEeKTPUYECKUX
TPaHCMNOPTHbIX CPEACTB;
dur.2 — cxema pacnpegenenms (6anaHCMpPOBKN) MOLLUHOCTU BOAHOIO MOOMMBLHOMO

YCTPOWCTBA AN 3apPSAKN 3NEKTPUYECKUX TPAHCMOPTHBIX CPEACTB.

OCYWECTBIEHWE M3OBPETEHUA

BogHoe MoGUnNbHOE YCTPOMCTBO ANS 3apsiAKM 3MEKTPUYECKUX TPaHCMOPTHBLIX CPencTB
cogepxut 6ak 1 gns xpaHeHust TONNuBa, CoeauHeHHbIn ¢ 6akom 1 gBuratens 7, NPUBOASALLMA B
JencTBue reHepatop 8, MOAKMIOYEHHBLIM K BROKY akKyMynaTopHbix 6atapen 9, CHabXeHHOMY
cpencTBom 6anaHCMpOBKN, CPEACTBO 3aPSIAKN ANEKTPUHECKMX TPAHCMNOPTHBIX CPEACTB.

CpeacrtBo 3apagkym  3NEKTPUYECKMX TPaHCMOPTHbIX CPEACTB COEAUHEHO C OBGrnokom
aKKyMynsaToOpHbIX 6aTtapen 9 n reHepaTtopom 8 uepes 6nok 6anaHcnpoBky 3apsga, npudem 6ok
6anaHCupoBKM 3apsiga BbIMOMHEH C BO3MOXHOCTBIO OanaHCMpPOBKM MOTOKA 3MEKTPUYECKOW
3HEprMM OT reHepatopa 8 wunm 6noka akkymynaTtopHbix GaTtapen 9 B 3aBUCMMOCTM OT

MHpopMaLMN NepeaaBaemMor OT CPEACTBa 3apsiKU 3MEKTPUYECKUX TPAHCMOPTHBIX CPEACTB U
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cpeactea OanaHcmMpoBkM Groka akkymynsTOpHbix GaTtapen, npyu 3aTom O6nok GanaHCnpoBKU
3apsga coeuHeH ¢ 6NokoM ynpasreHna gBuratensa ¢ BO3MOXHOCTbIO Nepejayn ynpasnstoLmx
KOMaHA,.

Bnok akkymynaTopHbix 6aTtapen yCTaHOBIEH B repMETUYHOM KOPMNyCe U AOMOMHUTENBHO
cHabeH cpeacTBOM TepmocTabunusayun, BKKOYaKOWMM CUCTEMBI OXNaxaeHus n oborpesa,
cogepXxawyme faTyvkm Temneparypbl U COEAUHEHHBIN C HUMW KOHTPOMMEpP, U BbINOMHEHHbIM C
BO3MOXHOCTbIO MNoOAAepXaHus aumanasoHa kaxaoro ©Onoka akkymynsTopHbix 6Oatapen B
HeoOXoAMMOM TEeMNepaTtypHOM AuanasoHe, Npy 3TOM CUCTEMA OXNaXKAEHMS BbINOMHEHa C
BO3MOXXHOCTbIO OTBOAA Tenmna 3a CYET UCMOMb30BaHUA TEMMepaTypbl OKPYyXKaroLen BHELUHEN
cpeabl, a cuctema oborpeBa BbINOMHEHA C BO3MOXHOCTBIO MCNOMb30BaHWUS Tenna 3a cyeT
NCNONb30BaHMA TEMMNEPATYPbl 3HEPrUM ABUraTens.

Cuctema oxnaxgeHusas AKB wmoxeT Bkmwodate B cebs BHEWHWA pagunartop,
KOHTaKTUPYIOLMA C 3a00pPTHOW BOAOW, KOTOPAs TaKKe MOXET UCMONb30BaTbCs B CUCTEME B
Ka4yecTBe xnagareHTa.

[Burartenb MOXET NpeacTaBnsTb COO0M rasonopLUHEBLIV ABUraTenb.

Bnok ynpaeneHus 5 3apagHoro yctponctsa obecnednBaeT CornacopaHve napameTpos
3apsiAHON CECCUMN C INEKTPUYECKMM TPAHCNOPTHBLIM CPEACTBOM, Hanpumep, no npotokony CCS,
cornacosaHne paboTbl NapamMeTpoB 3apAAHOro npouecca BHYTPEHHUX aKKYyMYISATOPHbIX
BaTtapen, n 6anaHCUpPOBKY CUCTEMBI B NpoLecce paboThl camoro yCTPOUCTBA.

Bak ana xpaHeHus TonnnBa MOXeT NPeACcTaBnsaTb COOO0N KPUOrEHHYIO EMKOCTb (LUNUHAP)
ANA XpaHeHnsi ra3oBon cmecu unu gpyron, Hanpumep, CINIM n/vnu sBogopoaa. bak moxeT ObITb
BbINOMHEH B BUAE ABYX OTAEMbHbIX COCYAO0B BbICOKOrO AaBMNEHUS, r4e OAWNH PacronoXeH BHYTPU
APYroro B KOpryce 13 Hep>KaBeLLen CTanm ¢ BbICOKMM YpOBHEM mnsonsayum. Paboyee gasneHue
B 6ake coctasnset 10 6ap. BHYyTPEeHHAS €eMKOCTb KPUOreHHOro TONNUBHOro 6aka ncnonb3yercs
AN xpaHenus kpuorenHoro CMIM n obopaunBaeTca MHOXECTBOM CIOEB TEPMOU3ONALNOHHOMO
matepuana (csepxmsonsauyus). B cnyyae BHYTPEHHEW YTEYKM BO BHELLUHMW COCYJ BbiBOASLLAS
3arnywka OTKpoeTca M 6esonacHbiMm crnocobom cTpaBuT u3bbITO4HOE aasneHue. [pu
BO3HUKHOBEHWN BHELLHEN pasrepmMeTnsaymm NnpocTpaHcTBa MeXay COCyAamm 1 NoTEPU Bakyyma,
Ha BHELUHEM cCOCyAe NOSIBUTCA HEeXapakTepHasa Bnara unu mamoposb (NPUCYTCTBME U3MOPO3U
WNN KOHAEHCaTa Ha 3anasHHOM KkoHue 6aka HopmanbHo). OB6bemM KPWUOreHHOW EMKOCTU
no3BonsAeT xpaHuTb 40 500 NUTPOB CXMKEHHOrO NPUPoZHOro rasa, obecneumsas 20 4yacos
HernpepbiBHOW paboTbl reHepaTopa nnn 20 umknos paspsa-3apss, 20 3apsgHbeix ceccmn no 20-
30 MUH Kaxkpas.

Cucrema ynpasneHus geuratenem 4 Mmoxxet obecneumsatb CTabunbHbIA 3anyck u paboTy
MOTOpa BO BCEM JManasoHe 3KCnnyaTauyuoOHHbIX TemnepaTtyp. Takke AaHHaa cuctema MOXeT
KOHTPONUPOBaTb COCTaB AbIMOBbIX ra30B, KOPPEKTMPYA [O3MPOBKY, ANS  LOCTUKEHWS
ONTUManbHbIX Xapaktepuctuk. Cuctema ynpaBneHus peuratenem 4 B3anMOCBs3aHa C

Asuratenem 7, TONnMBHbIM 6akom 1 6nokom ynpaeneHus 5 BOAHOrO MOGUINBHOrO 3apsifHOro
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yCTpPOUCTBA.

CpeacrtBo  3apsfku  ANEKTPUYECKMX TPaHCMOPTHbIX cpefcts  Bknwyaetr DC-DC
npeobpasosarenn 10 n 3apsgHbii nucTonet 11.

B kayecTBe reHepaTopa MOXET UCNONb30BaTLCA TPEXMasHbI CUHXPOHHbIV reHeparop, ¢
yrnpaBnsgeMbiM UMW He YNpaBfisgeMblM BbINPAMUTENEM, UMW FreHepaTop MNOCTOAHHOrO TOKa.
FeHepaTop MOXET ObITb YCTAHOBMNEH HA OA4HOW pame C ABuratenem.

Takke YCTPOMCTBO MOXET AOMOMHUTENBbHO COAepXaTb CTaHAAPTHbIN pefykTop 3,
cuctemy  ytunmsaymm  Tenna (nogorpesartenb rasa 2, pagumatop  6), BKAOYaoLyH
TeNnNooOMEHHUK (UcnapuTenb), NPeAHa3HAYeHHbIM ANS WUCMAPEHUS >KUAKOrO KPUOrEHHOro
TONNMBa W ero nogadvy B ABUraternb B BMAE MOAOrpeToro rasa. TennoobMeHHUK MOXET ObITb
YCTaHOBMNEH CHapPYXW KOXyXa TONNMBHOMO 6aka, CoegMHEH C BOASHOW pyballkon agBuratens npu
MOMOLLUM MMOKNX LLUNAHTOB M Takmm obpasom MOXET Monyyatb TEMMO OT CUCTEMbI OXNaXKAEHUS
Asuratens.

Brnok akkymynaTtopHbix 6arapen, MOXET COCTOSATb M3 MOAYIMbHbIX CTOEK, U B KOTOPbIX
pasMeLLeHbl akkyMynaTopHble 6arapeun, 3apag B HUX KOHTPONMPYETCS C MOMOLLbIO CPeACcTBa
BanaHcupoBKkM 3apsaa (cneyuanbHbIX YCTPOUCTB — 6anaHcupos). Kaxabin 6anaHcmp pasmeLleH
B CBOEW akkyMynaTopHon 6arapee. banaHcmp NO3BONSET OCYLECTBNATh BblpaBHMBAHME 3apsaa
BHYTpu HatapenHoro moayns. Bce 6anaHcmpbl NoagKNIOYAOTCA APYr K APYrYy Yepes He3aBUCUMYHO
ranbBaHMYECKNn pPasBA3aHHYK JIMHUIO ANA  BO3MOXHOCTU  BbIPABHMBAHWUS  HAMpPSKEHUS
nocnefoBaTernibHO COEAMHEHHbIX akKyMynSTOpHbIX ©Oartapen npu 3apsge  wMx  obwum
HanpspKeHnem (TOKOM).

Kpome Toro, kaxgasa b6arapes (barapenHoin Moaynb) 6noka akkymynaTopHbix 6atapen
MOXeT ObITb CHabxeHa cuctemon Smart BMS ¢ mukponpoueccopHbimM ynpasneHnem. Smart BMS
BEAET NMOACYET BXOAALLUEN U UCXOASALLEN SHEpPrun, U3MmepseT Temneparypy sdveek bartapen,
CUNOBOW TOK BCEM CUCTEMbI, HANPSXKEHNE, a TaKKe HaMnpsiXKEHNE Ha KaXKL0W OTAENbHON S4elke.

BoaHoe mMobunbHOE YCTPOMCTBO codeTaeT B cebe (DyHKUMN reHepauumn, XpaHeHus u
pacnpeaeneHns 3HEpruM Ha pasHblX CTaguax 3apsakum  3NeKTPOTPAaHCMOPTHbIX CPeACTB.
YCTPOUCTBO MOXET MOHTMPOBATLCA Ha BOAHOE CYAHO C rasoBblM, 3MEKTPUYECKUM UK NtoObiM
APYrM NPUBOAOM.

Takas KkoHCTpyKkuma obycrnosneHa HeOOXOAMMOCTLIO TEeHEepUpoBaTb A0CTaTOYHYIO
MOLLHOCTb, 4TOObI MPOLECC 3apaAKN 3NEKTPUYECKNX TPAHCNOPTHBLIX CPEACTB 3aHMMarn Kak MOXHO
MEeHbLUE BpeMeHU. Kpome Toro, Takas KOHCTPYKUMSA A3ET NPEMMYLLECTBO MO YPOBHIO LUyMa, a
TaKke No3BondaeT gsurarento paborate B Hambonee onTUManbHbIX PeXUMaXx.

[aHHoe pelueHne no3BONSET 3apskaTb 3NEKTPUYECKMe TPaHCMOPTHbIE CpeacTBa
NOCTOSIHHbIM TOKOM MOLUHOCTBIO A0 250 kBT 1 BbIxogHbIM HanpsikeHnem ot 400 go 800 B. Bo
BPEMS ABWKEHWS BOAHOrO MOOWUMBHOrO 3apsSAHOrO YCTPOWUCTBA OT KMMEHTa K KMAWUEHTY,
NMPOUCXOAUT HaKoMneHve 3apsaa B CUCTEME XPaHeHUs 3Heprunm (BHYTpeHHen Oarapee).

KoHTponnepbl onpefensitoT, B KakoW MOMEHT TpebyeTcs AOMOnHUTENbHas MOLYHOCTb W
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LenecoobpasHO 3anyCTUTb 3NEKTPOYCTaHOBKY.

BogHoe mobunbHoe 3apagHoe YCTPOUCTBO NpefHasHavyeHo AN 3apsaku aneKTpUu4ecknx
TPaHCNOPTHbIX CPEACTB NOCTOAHHBIM TOkOM cTaHgapTa CCS n ChaDeMo, moxeT npeacraBnsaTb
cobon yctaHoBKy obLien mowHocTbio 120kBT (250kBT), pabotate B HENPEPLIBHOM peXUMe 40
20 vacos, BblpabatbiBas 4o 1200 kBt*u (6e3 gosanpasku).

BogHoe MOGUNbHOE YCTPOUCTBO MOXHO BbI3BaTb 4epe3 MOOUMbHOE MPUMOXEHMWe,
KOTOPOE NMpeaoCTaBnseT NoNb3oBaTENAM BO3MOXHOCTb 3ape3epBMpoOBaTb BPEMSA N MECTO ANS
3apsaKM ANEKTPUYECKMX TPAHCNOPTHBLIX CPEACTB, a Takke NCNOoNb3oBaTb OECKOHTAKTHbIN METOS,
onnarbl.

MpuHUMn paboThl 3apsgHOro YCTPOWUCTBA cneayowun. B npouecce nepenBmbkeHus
3apsi4HOro yCTPONCTBA MO ropoay reHepaTopHas ycTaHoBKa BbipabaTtbiBaeT aHepruo notpebnas
TONMMBO, HANPUMEP, CKMKEHHbIN NPUPOAHBIN ras. SHEPrUA HaKanIMBaETCH B akKyMYNATOPHbIX
BaTtapesax. [nsa nonHon 3apagku cobctBeHHbIX 6aTtapen yctponcty Tpebyetcs okono 30 MuH.
Mo npubbITUM HA MECTO, YCTaHOBKa NOAKNIOYAETCS K 3NEKTPUHYECKOMY TPAHCMIOPTHOMY CPEACTBY,
HaYUMHAETC NpoLecC 3apsgku. MoTOoK 3HeprMm C reHepaTopa nepeHanpasnaeTca B
3MNEKTPUYECKOE TPAHCNOPTHOE CPEACTBO. [10 AOCTUNKEHUN MAKCMArbHON MOLLHOCTM YCTaHOBKA
HauYMHaeT paspspkaTb CODCTBEHHbIE akKyMynsTOpbl obecneumBasa npu 3TOM AONONHUTEMNBHYIO
MOLLHOCTb, HAKOMMEHHYIO 40 3TOro.

Mo 3aBepLIEHMIO 3apsSAHON CECCUM LMK NMOBTOPSIETCS, reHepaTop NepexoauT B PeXum
3apsakn BHyTpeHHux AKB.

OAHVM 13 NPEUMYLLIECTB U OTNMYUA OT U3BECTHbIX U3 YPOBHA TEXHWUKU PELLEHUN SBNAETCA
BO3MOXHOCTb pacnpegernenms (6anaHcupoBkn) MOLLHOCTM MOBUNBHOrO 3apsigHOroO YCTPOUCTBa
OT reHepartopa w/wunn 6noka akKyMynsaTOpPHbIX GaTtapeh B 3aBUCUMOCTU OT MHpopmayum
nepeaaBaemMon OT CpeAcTBa 3apsikyM IMEKTPUYECKMX TPaHCMOPTHbIX CPEeACTB U CpeacTsa
BanaHcupoBkM Bnoka akkyMynsTOpHbIX 6atapen, rae 6nok 6anaHCUPOBKN 3apsifa COEAMHEH C
6nokom ynpasneHus gsuratensi ¢ BO3MOXHOCTbLIO nepeaadn ynpaBnsatoLmMx KOMaHa,.

Mpobnema paboTbl ABYX WCTOMHUKOB TOKa, OAWH M3 KoTopbix AKB, Ha OpHy LUMHY
MOCTOSIHHOrO TOKa 3aKro4aeTCsl B NOCTOSHHOM pexume 6anaHCMpOBKM ABYX MCTOYHUKOB MO
OTHOLLEHWIO K Harpy3ke. B gaHHOM cnyyae Harpyskon SIBNSETCA 3apshKaemMoe 3neKTpuyeckoe
TPaHCNOPTHOE CPEACTBO, KOTOPOE NOTPEONSAET MOLWHOCTb, OFPaHNYEHHYO NCTOYHUKaMN B BUAE
reHepartopa u AKB. Ecnn reHeparop MMeeT OTHOCUTENBbHO NOCTOAHHYH MOLLHOCTb, TO Ans AKB
3Ta XapakTepucTvka nepemMeHHas W BapbUPYeTCs B 3aBMCUMOCTW OT CTEeMneHu 3apsaja,
Temnepartypbl, U ypoBHA gerpagaumm batapen. Bca cuctema Haxogutcs B MOCTOSIHHOM
npoyecce perynmpoBaHns TOKOB MO BXOAHbIM NapameTpam.

Cytb 6anaHCcnpoBKM CBOAUTCH K pacyeTy AONYCTUMOM MOLLUHOCTU 3apsajHOM CTaHuun
NCXOASA U3 JOCTYMHbIX MOLLHOCTEN UCTOYHUKOB YUUTbIBASA OrPaHUYEHUS AN KAKAOMO U3 HUX.

Hanpumep B npocTom crnyvae, npu 3apsigke reHepaTtopomM NOCTOAHHOro Toka 8 ogHon AKB

9 (pur.2) perynaropy reHepaTopa Heobxo4MMO 3a4aThb YCTaBKy MakCUMarnbHOro 3apsgHoro Toka
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aton AKB, Og4HOBPEMEHHO C 3TUM HEOoBXoAuUMO yuuTbiBaTh TemnepaTtypy AKB n eé Ttekyulee
HanpsykeHne. B cnyyae npeBbIlEeHWS MaKCUManbHOroO HanpsbkeHua 6Gatapen perynarop
reHeparopa MmeeT OYHKUMIO OrpaHmnyeHnsa HanpsbkeHus. B cnyvyae Huskon temnepatypbl AKB
cuctema 5 Takke MOXET OrpaHUyUTb TOK U BKIOYUTE NOLOMPEB akKyMyIATOPOB.

Cnyyan paspsga AKB Tak e MOXHO OTHECTM K MPOCTOMY, B KOTOPOM OrpaHuyeHus
HaknagbIlBAOTCA HA pa3psiaHbIA TOK UCXOAS U3 CTEMNEHMW Pa3psKEHHOCTN 6aTtapen  MOHUTOPUTCH
Mo €€ HanpsKEHUIO Noj Harpy3kom, TO €CTb CUCTEMA MOHUTOPUT HanpsikeHne AKB n B cnyvae
npocagKkn ero HKe MMHUManbHOrO CHKaET Harpysky, orpaHnyYnBasi 4OCTYNHYH MOLHOCTb A1
3apsakn 10 anekTpnYecKkoro TPaHCNOPTHOrO CpeacTBa.

B MOMEHT NMKOBbIX MOLLYHOCTEW, Korga 3agenctBoBaHbl U AKB 9 u reHepartopHas
yCTaHOBKa 8 HaknagbiBalOTCA BCE BbIWWEYNOMSHYTble oOrpaHuyeHuns. [lpyn crapte ¢
OCTaHOBIIEHHbIM FeHepaTopoM AOCTyrnHa MowHocTe ¢ AKB, reHepaTop crapTyeT ucxoasa w3
pacYETHON MaKCMMarnbHOW MOLLHOCTM, OCTaToO4YHOM eMkocTu AKB nnm npocagkm HanpsikeHnsa Ha
wuHe. lNMpun cTapTe cuctema yBenuUMBAET HanNps)XEHMe reHeparopa 40 MOMeHTa ctabunusaymm
TOKa C yCTaBKOW. YCTaBka TOKa ANS reHeparopa B TaKOM Cryyam AOIMKHa pacCyuTbiBaeTcs
ncxoas M3 MolHocTn Ha 3apsad AKB 1 Ha Harpysky 4N 3apsga 3apsaKaemoro 3neKTpuyeckoro
TPaHCNOPTHOrO cpeacTtea. B npouecce BbIxoga Ha MakCUMarbHYH MOLLHOCTb CUCTema
MOCTOSAHHO MOHUTOPUT HanpsbKeHMe Ha LMHE OrpaHuMymMBas MOLLHOCTb reHeparopa B cryvyae
npesbiweHns. O4HOBPEMEHHO C 3TUM CUCTEMA YBENUYNBAET MOLLHOCTb Harpy3Kku — HanpsKeHne
najgaeT MOLHOCTb reHepartopa CHoBa yBenuuusaeTcs. [Mpoyecc npojomkaerca 4O MOMEHTa
BbIXOAa Ha NOMHYI0 MOLUHOCTb. [1py J0CTaTo4YHO BOMbLIOW Harpy3ke OrpaHUYEHUSA Mo BEPXHEMY
npeaeny Hanps»KeHUss CTaHOBWUTCH He akTyanbHO B BUAY NajeHWUs HanpskeHua 6atapeu Ao
cpefHen TOYKM B Mpeaenax BEPXHEro M HWKHEro nNUMUTOB, konebaHus HanpspkeHus
Hes3HauyuTenbHbl. B KoHue paspsga AKB BbIxOgHOE HanpskeHne AOBOSbHO Pe3ko NajaeT, uTo
NMPOBOLUMPYET POCT Harpyskm Ha reHepaTop, cuctema NOCTOAHHO MOHWUTOPUT 3TO MajeHue U
orpaHMumMBaeT TOK reHepaTopa Ha YpOBHE MakCUMarbHOW MOLLUHOCTW reHepatopa, 3apsgHas
CTaHUUN, CUHXPOHHO C 3TUM, CHWXKAET Harpysky AOMNYyCTUMYK AN 3apsja 3neKTpu4eckoro
TPaHCNOPTHOro CpeacTBa. K 3ToOMy MOMEHTY 3apsgHas CeCCUst 3NEKTPUYECKOro TPaHCNOPTHOMO
CpeacTBa AOMKHa NOAXOAUTL K KOHLY, B CBA3WN C 3TUM 3MEKTPUYECKOE TPAHCMOPTHOE CPEeACTBO
3anpawmnBacT MEHbLLYIO MOLLHOCTb, KaK TOMbKO 3Ta MOLYHOCTb CTAHET MEHbLLE MaKCUMarbHOW
MOLLHOCTW reHepaTopa 4YacTb 3Heprum ByaeT goctynHa ansa 3apsga BHyTpeHHux AKB B aToM
criyyaum yctaBka TOKa reHeparopa AepXKUTCA Ha NpeXHem yposHe. 10 3aBepLleHnn 3apagHoun
CecCcun cUCTeEMa NEPEXOAUT Ha pexum paboTbl COrnacHo Cnydvar npu 3apsigke reHepaTtopom

NOCTOSAHHOro Toka oaHon AKB.

Hwxe npeacrtasneH npumep pabotel yctponctsa B 120kBT ¢ reHepaTtopoM MOLLHOCTLIO
60kBT 1 6atapeamn 100A*y, 54kBt*4 538B 1C pa3spsag.
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MNocne NoAkmnYeHUs 3apsaHON CTaHUMK K 3NEKTPUYECKOMY TPaHCMOPTHOMY CPeacTBY
NMPOUCXOAUT MNpoLeCcC MHMUManua3auyum no craHaapTHeim npotokonam CCS wnn gpyron. B
npoyecce B3aUMOAEWUCTBMA  3apsaHasd  CTaHuuMs  3asBnAeT  AOCTYMHYIO  MOLLHOCTb.
OnekTpuyeckoe TPaHCNOPTHOE CPEACTBO HA OCHOBE 3TUX AaHHbIX NOCLINAET B OTBET 3HAYEHUS
Hanps»KeHWss N Toka, KoTopble OHO Obl xoTeno nonyuyutb. pouecc 3apsga HadnHaeTca C
MUHUManbHbIX MowHocTen 1-5 kBT ¢ AKB yCcTaHOBKM nnn reHepaTtopa B 3aBUCUMOCTU OT Crny4asi,
OMMCAHHOro BblWwe. 3apsigHas CTaHuMs MOCTEMNEHHO YBEeNMYMBAET AOCTYMHYH MOLHOCTb,
Harpykass AKB, no AOCTUXEHUWM AOCTYNHOW MOLWHOCTKU, Hanpumep, 30kBT, Bknovaercs
reHepaTop, reHeparop YnpasfsieTcs perynartopoMm C¢ obpaTHOW CBSA3bKO MO TOKY, BbIXOA4HOE
BO34EMNCTBUE KOTOPOro NojaeTcsi Ha 0OMOTKY BO30YAEHUA. YCTaBka perynaropa Ha reHeparop
paccynTbIBAETCH CnegyroLmm obpasom:

Iren = (P3ap yctp+Pak6)/UreH, Ho He Bonee PreH makc,

rae,

IreH -TOK reHepaTopa;

P3ap ycTp - MOLHOCTb 3apsiAHOro YCTPOUCTBA;

Pak6 - mowHoCTb Ha 3apsig AKB;

UreH - HanpsXeHne reHeparopa,

PreH Makc — makcumarbHasi MOLLHOCTb reHeparopa.

MNMpouyecc Habopa MOLYHOCTU 3apAAHbIM YCTPOUCTBOM MPOLOIMKAETCH, HanNpsiKeHne Ha
wmHax reHepaTtopa n AKB NoCcTosiHHO MeHAeTcs B 3aBucuMocTu oT 3arpysku AKB ot 580B go
530B. Korga [octynHas MOLHOCTb 3apsgHoro ycrpouctsa 6Oyaetr npubnukartbCa K
MaKCUManbHOW MOLLHOCTW reHepaTtopa 60 kBT MowHOCTE HavyHeT otbupatbcs ot AKB. B aToT
MOMEHT BPEMEHU HanpsKeHWe Ha LmMHax OyaeT opueHTUpoBoYHO 560B. B npouecce Harpysku
AKB HanpspkeHue HaumHaeT nagatb 40 5388 u Hmxe. Perynatop reHepaTtopa B 3TOT MOMEHT
CHWXaeT TOK BO3OYXAEHUS reHeparopa, KOMMEHCUPYS TNULLHIO Harpysky, CO34aBLUYOCA B
pesynbTate NageHUs HanpsiKeHWs, yCTaBka TOKa Ha 3TOT PErynsatop TakkKe KOpPEeKTMpyeTcs,
yuutbiBas 3TO nageHue. POCT AOCTYNHOM MOLLUHOCTM AN 3NEKTPUYECKOro TPaHCMOPTHOro
cpeactsa Oyger npogorkarca A0 TEX NOp, Noka cucTeMa He AOCTUTHET MakCUMarbHO
aoctynHyo mowHoctb AKB 60 kBT orpaHuumBas e€ 1ok Ha ypoBHe 111A. lpn BbiXxoae Ha
MaKCUManbHY MOLLHOCTb BbIXOAHbIE NMapameTpbl OyayT cneayowme: Hanps)KeHne Ha LunHe
538B, Tok reHepatopa 111A, Tok Gartapem 111A. Mo wmepe paspsga AKB HanpspkeHue
He3Ha4YUTENbHO MPOAOIMKAT Nagatb U B MOMEHT OCTaroO4HOW eMmKkocTu okorno 20% nageHwe
YCKOPSAETCH, CUCTEMA YNPaBEHUA BUAUT 3TO N HAYMHAET CHWXaTb AOCTYMHYO MOLLHOCTb ANSA
3apsaga co 120 kBt noka HanpspkeHne BaTtapen He cTabunuanpyeTcsa Ha ypoBHE AOMYyCTUMO-
MWHMMAanbHOro, B KOHEYHOM UTOre Npu nonHom paspsae AKB, eé coctaBnsioLwasi CTaHET paBHOW
HYNIo, AOCTYMHas MOLLUHOCTb 3apsigHOW CTaHuuM B Takom crnyvyau OyjeT paBHa MOLLHOCTU

reHepartopa 60kBT. B criyyae ecnn anekTpuyeckoe TpaHCNOpPTHOE CPeaCcTBO He 3anpaluvsacT

8



BCIO AOCTYNHYO MoLWHOCTb 120 kBT, a Hanpumep Tonbko 80, yCTaBka Ansa reHeparopa ocTaértcs
He nsmeHon 111A sarpyxas ero no MakCMMmymy, OCTaBLUAsICS e MOLHOCTL BepeTtcs ¢ AKB. MNpwu
JanbHeuwem nageHun MOLLHOCTM, 3anpallnBaeMon 3NeKTPUYECKUM TPAHCMOPTHBLIM CPELCTBOM
40 60kBT 1 Huxe, BbicBOBOAMBLLAACA MOLLHOCTb NepeHanpasnaeTcs Ha 3apsg AKB. B cnyvae
ecnu AKB yxxe JoCTaTtoyHO 3apskeHa Unu UMEKT HeAOCTaTtovHYIO TeMnepartypy, HanpsxeHue
Ha WuHe ByaeT pactu. B cucteme ycTtaHOBNEHO orpaHnyeHne HanpsikeHus Ha ypoBHe 582B no
AOCTWXKEHMM 3TOr0 YPOBHS B paboTy BCTynaet 6onee meaneHHbIN perynatop ¢ o6paTHON CBA3LIO
Nno HanpsXXeHUIO, BO3AENCTBYSA Ha YCTaBKY TOKa reHepartopa OH obecneymBaeT ctabunusayuto

HanpskeHusa Ha yposHe 582B.
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POPMYJIA NBOBPETEHUA

1. BogHoe mMobBunbHOE YCTPOWCTBO ANA 3apafKu 3NEKTPUYECKUX TPaHCMOPTHbIX
CPEeACTB, XapakTepusyoLLeecs TeM, YTO COAEPKMUT Bak ANA XpaHEHUa TONMMBA, COEAMHEHHbIV C
HUM ABuUraTenb, NPUBOASALLMA B 4ENCTBUE reHepaTop, NOAKMIOYEHHbIN K BNOKY akKyMynsaTOPHbIX
Batapen, CHabXeHHOMY CcpeacTBOM OanaHCUMPOBKW, CPEeACTBO 3apsiikyu  ANEKTPUYECKMX
TPaHCNOPTHbIX CPEACTB, COeAMHEHHOEe C ONOKOM akKyMynATOPHbIX Oatapen u reHepaTopom
yepes Onok OanaHCcUpoBKM 3apsaa, npudem Onok GanaHCupoBKWM 3apsiga  BbIMOMHEH C
BO3MOXHOCTbIO ©anaHCMPOBKM MOTOKA 3MEKTPUYECKON 3HEeprum OT reHeparopa w/unu 6noka
aKKyMynATOPHbIX 6atapen B 3aBMCUMOCTM OT MHGOPMaL MK NepejaBaeMomn OT CPEACTBA 3apaakm
3MNEKTPUYECKUX TPAHCMOPTHLIX CPeACTB U cpeactBa HanaHCUpoBKkM Ornoka akKymMyrnsaTOPHbIX
BaTtapen, npy aTom 6nok 6anaHCUPOBKM 3apsaa coeamHeH ¢ 6rIOKOM ynpaBneHus gBuUratens ¢
BO3MOXXHOCTbIO Mepeaaqn ynpasnsloWUX KOMaHza, npudem Onok akkymynsaTopHbix 6atapen
YCTQHOBNEH B rEepMETUYHOM  KOpryce W  AOMOMHUTENbHO  CHabxeH  CpencTBOM
TepmocTabunmaaymm, BKNIOYaoLWMM CUCTEMbI OXNaxaeHns n oborpesa, cogepalyme aaTymkm
Temnepatypbl U COEAMHEHHbIN C HUMW KOHTPOMMep, M BbINOMHEHHbIM C BO3MOXHOCTbIO
noaaepXaHus guanasoHa Kaxgoro 6noka akkyMmynaTopHbix 6Gataper B HeoOXOAMMOM
TEeMnepaTtypHOM AuanasoHe, Npu 3TOM CUCTEMA OXNAKAEHWUS BbIMOMHEHA C BO3MOXHOCTbIO
OTBOAA Tenna 3a CYET NCMONb30BaHUA TEMMNEPAaTYPbl OKPY>KaKOLLEN BHELLHEN cpelbl, a cuctema
oborpeBa BbINONMHEHA C BO3MOXHOCTbIO WCMOMb30BaHUA Tenma 3a CYEeT WCMOrb30BaHUA
Temnepartypbl 3HEPrun ABUraTens.

2. BoaHoe mobunbHoe yCTPOMCTBO NO M. 1, XapakTepusyoLleecs TeMm, YTO ABUraTenb
npeacrasnseT cobon rasonopLUHEBbIN ABUraTenb.

3. BoaHoe MobunbHOe yCTPOMCTBO NO M. 1, XapaKkTepusyoLeecs TEM, YTO reHepaTop
npeacraenseT cobon reHepaTop NOCTOSHHOrO ToKa.

4. BoaHoe mobunbHOe yCTPOMCTBO NO M. 1, XapakTepusyoLeecs TEM, YTO FreHepaTop
C ABUratenem yCTaHOBIEHbl HA O4HOW pame.

5. BoaHoe mobunbHOE YCTPOWCTBO MO N. 1, XapakTepusytoLeecs TEM, YTO B CUCTEME
OXNaXKAEHMA Ka4eCTBE XnagareHTa ncnone3osaHa 3aboptHas Boga.

6. BoaHoe MobunbHOe YyCTPOMCTBO MO M. 1, XapakTepuayroLeecs TeM, YTO cuctema
OXNaXKaeHus BKNoYaeT B ceba BHELLHNA pagmnaTop, KOHTaAKTUPYIOLWUA ¢ 3abOPTHON BOAOMN.

7. BoagHoe moBGuMnbHOE YCTPOUCTBO MO M. 1, xapakrepusylowleecs Tem, 4Yto B6ak gns
XpaHeHnsa TonnmnBa NpeacraBnseT cobon pesepsyap ANA XPaHEHUS ra3oBON CMECH.

8. BoaHoe moBuMnbHOE YCTPOUCTBO MO M. 7, XxapakrepusylLlleecs Tem, 4to B6ak gns
XPaHEeHUSa TOMNMBa BbIMNOSMHEH B BUAE ABYX OTAEMbHbIX COCYAOB BbICOKOrO AaBneHus, rae OAuH
pPacnonoXeH BHYTPU APYroro B KOPryce U3 HepXKaBeroLLen CTanm ¢ BbICOKMM YPOBHEM U30NALUN.

9. BoaHoe mobunbHOE YCTPOUCTBO MO N. 8, xapakrepusyoLleecs Tem, 4to Bak gns

XpaHeHnsa Tonnuea CHabeH BbiBOASALLEN 3arnywkon ans 6esonacHoro BbiBoga M3bbITOYHOMO
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10. BogHoe mMoOMMIbHOE YCTPOMCTBO MO M. 1, XxapakTepusyluleecsi TEM, 4YTO B
KayecTBe TonnvBa ANS ABUraTens MCromnb3yeTCAa CXKWKEHHbIA NPUPOAHbLIN ra3 Wnnm CMechb
CXMXEHHOrO NPUPOAHOro rasa n sogopoga.

11. BogHoe mobunbHOe yCTPOMCTBO MO N. 1, XxapakrepusyloLlleecss Tem, 4TO
AONOMHUTENBHO COAEPXKUT CUCTEMY YTUNU3AL MU TENNA, BKMOYAIOLLYIO TENNOOOMEHHNK.

12. BogHoe wmobunbHoe ycTponctBo nNo n. 11, xapakrepusyloweecs Tem, 4TO
TENNooOMEHHUK YCTAHOBEH CHaPYXKN KOXKyXa TONNMBHOro 6aka, CoeuHeH ¢ BOAAHON pybaLLKon
ABuratens npyv NOMOLWM rmBKMX LUMAHIoB M BbINOMHEH C BO3MOXHOCTBIO MOMyYeHUs Tenna ot
CUCTEMbI OXNaXKAEHMA ABUraTens.

13. BoaHoe mobunbHOe yCTPOWCTBO NO M. 1, XapakTepuayoLeecs TEM, YTO CPeaCTBO
BanaHcupoBkM Broka akkymynaTtopHbix Oatapen BknovaeT B cebsa GanaHCupbl, Kaxkabld 13
KOTOPbIX pasMeLLeH B CBOEWN akKyMynsiTOPHOW Barapee, U KOTopble NOAKMIOYEHbI APYr K APYrY
Yyepes He3aBUCUMMYIO ranbBaHWYECKN Pa3BSA3aHHYIO NIMHWUIO ANS BO3MOXHOCTU BblpaBHMBaHUSA
Hanps»KeHUst NocnejoBaTenbHO COeANHEHHbIX aKKyMYNATOPHbIX 6aTtapen npu 3apsge nx obum
HanpsKEHNeEM.

14. BoaHoe mobunbHOe yCTPOWUCTBO MO M. 1, XapakTepusylLleecs TeM, YTO Kaxaas
Batapes 6noka akkymynaTopHbIX 6aTapen JononHUTENBHO cHabxeHa cuctemon Smart BMS ¢
MUKPOMPOLIECCOPHbBIM YrNpaBrieHUEM.

15. BogHoe mobunbHOe yCTPOMCTBO MO N. 1, xapakrepusylouleecss Tem, 4TO
BbINMOMIHEHO C BO3MOXHOCTbIO 3apSAKM 3NEKTPUYECKUX TPAHCMOPTHLIX CPEACTB MOCTOAHHbIM
Tokom ctaHgapta CCS n ChaDeMo.

16. BogHoe mMoOOMMbHOE YCTPOUCTBO NO N. 1, XapakTepusylolwleecsa Tem, 4TO
AOMNOMHUTENBbHO BbLINOMIHEHO C BO3MOXHOCTbIO paboTbl 4Yepe3 MOOWMbHOE MPUNOXKEHUE,
npeaocTaBnAawLee nonb3oBaTensMm BO3MOXHOCTb 3apes3epBupoBaTb BpeMsi MU MECTO Ans
3apsakM ANEKTPUYECKOro TPaHCMOPTHOrO CPeacTBa, a TakKe BO3MOXHOCTb OGECKOHTaKTHOro

cnocofa onnarbl 3apaaKuN 3NEKTPUYECKOro TPAHCMOPTHOrO CPeACTBa.
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JIOTOBOP O MATEHTHOM KOOMEPAIIUN

PCT

OTYET O MEXAYHAPOJHOM IMOUCKE
(cratbs 18 u npaBuna 43 u 44 PCT)

Howmep niena 3asBuTens wim areHra JUISL JAJIBHEAIINX JERCTBUI
473294 cM. ®opmy PCT/ISA/220 u, eciu IPUMEHUMO, IIYHKT 5 HUIKE.
Homep MexIyHapOHOM 3a5BKU Jlara MeXTYHAPOAHOM TIOaYH Camast paHHsIs 1aTa IPUOPHUTETa
PCT/RU 2022/000235 22 wmons 2022 (22.07.2022)

3agaBuTeIn

JIAIIIUH Jmutpuit AnexcanapoBAY

Hacrosimuii oTdeT 0 MEX/IyHapOHOM IOKCKE HOATOTOBRICH JJAHHBIM MexyHapOAHBIM ITIOMCKOBLIM OPTaHOM M HAIIPABIISCTCS 3aSBUTEIIO B
coorBercTBHH co Crarneit 18. Komms oTdera Hanpasisiercs: B MexkayHapoaHoe 610po.

Hacrosmuii oT9eT 0 MEKAYHAPOHOM TIOMCKS COCTOUT W3 4 JIMCTOB.

D K HCMY IIPUJIArarTCs KOMMUHU BCCX CCBIJIOYHBIX JIOKYMCHTOB, YKa3aHHBIX B JAHHOM OTHUCTC.

1. OcHoBa oruera
a.  OTHOCHTENHHO SI3BIKA MEXKTYHAPOTHEIHN ITOVCK TIPOBEACH Ha OCHOBE!

MCKTYHAPOAHOM 3aIBKM HA SI3BIKE, HA KOTOPOM OHA ObLIa MOaHa.

|:| IIEPEBOA MEXKAYHAPOAHON 3a5IBKH HA CICAYIOMUN SI3BIK , KOTOPBIi SIBISICTCS

SI3BIKOM TICPEBOJIA, TIPEJICTABICHHOTO JUTS T1eTie MexmyHapoaHoro noucka (IIpaemna 12.3(a) u 23.1(b)).

b. D JlaHHEI OTHET 0 MEXK/YHAPOAHOM ITOVCKE TIOJITOTOBICH C YIETOM HCNPABJICHHS 0UeBHAHOM 0IMOKH, Pa3pelIcHHOrO

JaraeIM OpraHoM WK JOBECHHOTO JI0 cBeAeHus nanHoro Oprana corsacuo [Ipaemny 91 (Ilpaewmio 43.6bis(a)).

c. |:| OTtHOCHTENLHO TO00H MOC/IeA0BATEIEHOCTH HYKJISOTHA0B H/HJIH AMHHOKHCIOT, PACKPEITOM B ME3K/[yHapOAHOH! 3asBKe,
oM. rpady [

2. |:| HexoTopsie nyHKTHI (pOPMYJIBI He IOAJIEKAT MOUCKY (cM. rpady II).
3. |:| Enuncteo nzobperenns He cobaroneno (cM. rpady III).
4. B uacrtu Ha3BaHusl.

IIPUHSAT TEKCT, IPEICTABICHHLIN 3asBATEIICM.

D JaHHBIM OpraHoM YCTAHOBJICH CIICMYOMIHIA TEKCT:

5. B gacru pedepara.
D NPHUHAT TEKCT, PEACTABICHHBIN 3asBUTCIIEM.

JaraeIM OpraHoM yCTaHOBJCH, coracHo IIpasuny 38.2, TekcT, npuBeneHuLIM B rpade [V. 3asBurens MOXET B TCUCHHE

OJTHOTO MECSIIIA C JIATHI OTIPABKH HACTOSINETO OTYSTA O MEK/[YHAPOIHOM MMOUCKE MPEACTABUTH CBOM KOMMCHTAPUM B JIAHHBIH
Opran.

6. B uactu geprexeii.

a.  C pedeparom nomkua OITE olryOimkoBana gurypa Ne 1

KaK MPETIOKEHO 3AIBUTEIEM.
I:' KaK HpeioskeHo tuM OpraHoM, Tak Kak 3asBUTeIb He yKasail GUrypeL.
|:| KaK Mpeanokeno 3TuM OprasoM, Tak Kak JaHHas Gurypa Iydire XapakTepusyeT m300peTeHue.

b. |:| pedepar Oyner omybankoBaH 6€3 HePTEKEIH.

®opma PCT/ISA/210 (nepssrit uct) (Uroas 2022)




Homep MexynapoaHoit 3asBku

OTYET O MEXK/JTYHAPOJHOM NOUCKE PCT/RU 2022/000235

T'pagpa IV Texcr pedpepara (IIpomonkeHne myHKTa 5 mepBOIo JIHCTA)

Boanoe mobuiibHOE YCTpPOWCTBO, HMCIIOIB3YEMOE JUISl 3apSIKH aKKyMYISITOPOB DIEKTPUUECKHUX
TPAHCHOPTHBIX CPEJICTB, COJCPKUT TOIUIMBHBIA Oak, JABUrarellb, reHeparop, OIOK aKKyMYJSTOPHBIX
Oarapeit, cpe/cTBO OallaHCHPOBKH, CPEJCTBO 3apsi/IKé, COCAMHEHHOE € OJIOKOM aKKyMYJISTOPHBIX
Oarapeit u re"eparopoM uepe3 OJIOK OamaHcUpoOBKHM 3apssa. biok OamaHcHpOBKH 3apsiyia BHIIOJIHEH C
BOBMOJKHOCTBIO OallaHCHPOBKH TIOTOKA DIIEKTPUYECKOW DHEPruM OT TeHeparopa wu/uma Oioka
aKKyMYJSITOPHBIX Oarapeil W coeuHeH ¢ OJIOKOM YIIpaBlICHWs JIBATATENs. BIIOK aKKyMyJSTOpPHBIX
Oarapeii ycTaHOBIIEGH B TIE€pPMETHYHOM Kopiyce H cHaOXeH CpeJACTBOM TepMOcCTabmiIu3anuu,
BKJIIOYAIOIAM CHCTEMBI OXJIaXKICHUSI 1 000rpeBa, cojepsKaliue JaTIuKA TeMIepaTyphbl 1 KOHTPOJLIEp 1
BBITIOJIHEHHBIE C BO3MOKHOCTBIO MOJJICPKAaHUs JMana3oHa Kax0oro 0JI0Ka akKyMYyJISTOPHBIX OaTapei B
HEeoOXOMMOM  TeMIlepaTypHOM juama3zoHe. Bojgmoe MobunbHOEe yceTpoicTBO — obecnedwBaeT
BO3MOSKHOCTB pa0OTHI JIByX MCTOUYHHUKOB TOKA Ha OJHY IIMHY MOCTOSHHOI'O TOKAa B TIOCTOSHHOM PEKHAME
OalrlaHCHPOBKH 1O OTHOILICHUIO K HATPYy3Ke.

®opma PCT/ISA/210 (mpoaomkenue nepsoro mucra (3)) (Urons 2022)
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Cornacao MexyHapo/iHo# narenTHo# knaccudukanmn MITK

B.

OBJIACTD IIOUCKA

TIpoBepeHHBII MUHIMYM IOKYMEHTAINH (CHCTEMa KIacCU(UKAITIN ¢ MHACKCAMH KIacCH(UKAITiN)
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Jlpyrast mpoBepeHHast JOKYMEHTAIWHS B TOi Mepe, B KaKOH OHa BKIIIOUCHA B IOMCKOBBIE ITOJI00PKHI

DrekTponnas 6a3a JAHHBIX, KCIIOIE30BABINANCS ITPH MOMCKE (HA3BAHKE 0a3bl M, ¢CIIM, BO3MOIKHO, HCIOIL3YEMEIC TIOMCKOBBIC TCPMHHEL)
PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet, DWPI, EAPATIS, PATENTSCOPE
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MOCTCAYIOMAE TOKYMEHTH YKa3aHHl B MPoAo/pkeHUH rpads C.

D JAHHBIC O IMATCHTAX-aHAJI0raX YKAa3aHbl B IIPUJIOXKCHUN

*

“A”

“D”
“E”

“L

a40as

“p”

Oco0BIe KaTeropHH CCBUIOYHBIX JOKYMEHTOB:

JIOKYMCHT, OIPEAC/IIONIHMI OOIMHii YPOBSHb TCXHUKH H HE CHHTAIOIUHCT
0C000 PEICBAHTHEIM

JIOKYMCHT, IIMTHPYEMBIH 3asBUTE/ICM B MEXKTyHAPO HOM 3asBKe

Ooiiee paHHA 3asBKA WM NIATEHT, HO ONMyO/IMKOBAaHHAS HA ATy
ME3K/TyHAPO/MHON IO JAUH MM II0CIIC HES

JOKYMEHT, IOIBEPTralOIuii COMHCHUIO IPUTA3AHUC(S) HA IPHOPHTET, WIH
KOTOPAIi IPHBOAUTCS € IEIBIO YCTAHOBICHUS JAThI IyOTHKAIUH IPYTOTO
CCBUIOYHOTO JJOKYMEHTA, a TAakOKe B IPYTHX NEJDIX (KaK yKa3aHo)
JIOKyMEHT, OTHOCSIIUIHCS K YCTHOMY PaCKDPHITHIO, HCIIOJIB30BAHHIO,
SKCIIOHHPOBAHMIO H T.JI.

JIOKyMCHT, OITyOJIMKOBAHHBIH O AaThl MEXKIyHAPOMHOM ITOAAIH, HO IIOC/IE
JIaThl HCTIPAITMBAEMOr0 IIPHOPHTETA

w

w0

wy”

“ g

6oree MO3AHMN JOKYMCHT, OIyOIMKOBAHHEIH ITOCIIC AAaThl MEXTyHAPOTHON
TI0/Ia9H WM IPHOPHUTETA, HO IIPUBCICHHBIN /UI1 NOHAMAHNUS IPHHITATIA WX

TCOpHHM, Ha KOTOPHEIX OCHOBBIBACTCS H300PCTCHIE

JOKYMCHT, AMEIOImuMit Hauboiee 6;1M3K0C OTHOIICHHUE K IPEAMETY ITOMCKA;
32IBJICHHOE H300pPETECHIE HE 00IaacT HOBU3HOH MWIN H300PETaTeIbCKUM
YPOBHEM, B CPABHCHWH C JIOKYMCHTOM, B3ATHIM B OTACIBHOCTH

JOKYMCHT, AMEIOImuMit Hauboiee 6;1M3K0C OTHOIICHHUE K IPEAMETY ITOMCKA;

3BJICHHOE H300pETEHNE HE 00IaAacT H300PETATeIECKIUM YPOBHEM, KOTIA

JIOKYMCHT B34T B COUCTAHUH C OJHAM WA HCCKOJIBKAMHA JOKYMCHTAMA TOH €

KaTeropyM, Takas KOMOHHAINMA JJOKyMCHTOB OUCBHIHA LT CLCIHATACTA

JOKYMEHT, SB/LIIOIMUKACS TaTCHTOM-aHAJI0TOM
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22 mapta 2023 (22.03.2023)

llaTa OTIPABKHA HACTOAIICTO OTUCTA O MCKIYHAPOIHOM ITOUCKE

06 ampesst 2023 (06.04.2023)

Hawmmenoranwve u aapec ISA/RU:
OenepalbHEI HHCTUTYT MPOMEBIILICHHONH COOCTBEHHOCTH,

Bepexxosckas Hab., 1. 30, kopm. 1, Mocksa, I-59, I'CII-3, 125993,

Poccuiickas ®eneparys
Tel. +7(499)240-60-15, daxc +7(495)531-63-18

VY10 IHOMOYCHHOS JIUIIO:

Konosamenko O.H.

Tenedor Ne +7 (499) 240 25 91

®opma PCT/ISA/210 (Bropoit mact) (Mrons 2022)




Howmep MexynapoaHoit 3asBku
OTYET O MEXAYHAPOJAHOM MNONCKE

PCT/RU 2022/000235
C. (IIpomomxenue). JOKYMEHTHI CHUTAIOIIIUECS PEBAJIEHTHBIMH
Kareropus* IlurupyeMble TOKYMEHTBI ¢ YKa3aHHEM, T7IE 3TO BO3MOXKHO, PEJICBAHTHBIX HacTeit OTHOCHTCS K ITYHKTY Ne
Y US 2021/0270228 Al (THE UNIVERSITY OF TOKYO et al.) 02.09.2021, [0009], 5
[0010]
Y CN 106679231 A (UNIVERSITY OF SHANGHAI FOR SCIENCE & 6
TECHNOLOGY) 17.05.2017, [0007]
Y DE 102015 016 083 Al (TRW AIRBAG SYSTEMS GMBH) 14.06.2017, [0006] 7-10
Y RU 21641 U1 (OTKPBITOE AKITMOHEPHOE OBILIECTBO «<HAVYHO- 89

IMPOMU3BOJICTBEHHOE OB LEJIMHEHUE «'EJIMUMALIL») 27.01.2002,
¢.3 mocenawmit ab3am —c.4 MePBEIA U BTOpoit ab3amb

Y US 2022/0082073 A1 (CATERPILLAR INC.) 17.03.2022, [0022] 9

Y US 2012/0247740 A1 (DENSO INTERNATIONAL AMERICA, INC) 04.10.2012, 11-12
[0035]

Y US 2022/0079832 A1 (DEPHY, INC.) 17.03.2022, [0065], [0095], [0077]-[0079] 13-14

Y EP 3782 849 A2 (ZAPTEC IP AS) 24.02.2021, [0062]-[0064] 15-16

®opma PCT/ISA/210 (nponomkenue Broporo jucra) (Uroons 2022)




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

