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(57) M300perenne OTHOCHTCS K OOIACTH IEKTPOTEXHUKH, @ KIMEHHO K 3apsIHBIM YCTPOHCTBAM, H MOKET
OBITh MCIIOJIB30BaHO JJIA 3apAAKU aKKYMYJIIATOPOB 3JICKTPUYCCKUX TPAHCIOPTHBLIX CPEACTB. MO6I/I.H])HOG
YCTPONCTBO VIS 3apsAKU NIEKTPUUECKHUX TPAHCIIOPTHBIX CPEICTB CONSPIKUT OaK ISt XpaHEHHs TOIUIHBA,
COCIMHEHHBI C HHUM JIBUTarellb, NMPUBOAAIIMN B JCHCTBHE TEHEPATOp, MOAKIIOYCHHBIH K OJOKY
AKKyMYJISITOPHBIX OaTapeil, CHaO)KeHHOMY CPEJICTBOM 0aaHCHPOBKH, CPEACTBO 3apsIKU dIEKTPUIECKUX
TPAHCHOPTHBIX CPEICTB, IPUYEM CPEICTBO 3aPSAKU NEKTPHIESCKUX TPAHCIIOPTHBIX CPEACTB COSIMHEHO
¢ OJIOKOM aKKyMyJISITOPHBIX Oarapell M reHeparopoM depe3 OJIOK OallaHCHpPOBKH 3apsja, IpUueM OJIOK
0aJaHCHPOBKH 3apsi/ia BHINOJIHEH C BO3MOXKHOCTBHIO OaJIaHCUPOBKH MOTOKA AJIEKTPHYECKOW SHEPIUU OT
TeHepaTopa W/WiH OJIOKa aKKyMYIITOPHBIX Oarapeld B 3aBHCHMOCTH OT WH(OPMAIUH IepeaaBacMOi
OT CpEICTBa 3apsAIKH DJIEKTPUYECKUX TPAHCIIOPTHBIX CPEACTB M CpeAcTBa OalaHCHPOBKH OJoKa
AKKyMYJISITOPHBIX Oarapeil, mpu 3TOM OJOK OaTaHCHUPOBKH 3apsijia COCIUHCH C OJIOKOM YITPaBJICHUS
JBHTATENIsl C BO3MOXKHOCTBIO IIEpeNadll YIPaBISIOMMX KoMaHA. TeXHUUECKHI pe3yabTaT 3aKIH04aeTCs
B oOecrieueHnH BO3MOXXKHOCTH DPAOOTHI JIBYX WCTOYHHKOB TOKa HA OJHY IIMHY HOCTOSIHHOTO TOKa B
IMMOCTOAHHOM PEKUME 6aﬂaHCI/Ip0BKI/I MO0 OTHOIICHUIO K HArpy3ke, MOBbBINICHUHU MOIIHOCTH, CKOPOCTH U
MIPOAOJDKUTENBHOCTH 3apsIIIKH, TIOBBIIIEHHN (P ()EKTUBHOCTH 3apsAKU B IIEIOM.
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MOBUINbHOE YCTPOWUCTBO ANA 3APAOKN NEKTPUYECKUX TPAHCIMOPTHbIX
CPEOCTB

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 ypOBHA TEXHMKM u3BECTHa MOOWMbHasa 3apsgHas CTaHuus ANA  3MNEKTPUYECKUX
TPaHCNOPTHbLIX CPEACTB, onucaHHas B JokymeHTe CN206195367U, onybn. 24.05.2017.
N3BecTHas mobunbHas 3apsgHaa CcrtaHuuMs ANS  3NEeKTPUYECKUX TPaHCMOPTHbIX CPeACTB
COAEPXKUT MODUNBHOE 3apsgHOe YCTPOWCTBO, CUCTEMY ANS BbIPpabOTKM 3MEKTPO3HEPrNM Ha
NPVUPOAHOM rase, CUCTEMY HaKOMMEHUSA TENNOBOW 3HEPIMN, CUCTEMY aKKyMYNATOPHbIX 6aTapen,
CUCTEMY 3apAAKN N T. 4.

HepocTtaTkom ykasaHHOro TEXHUYECKOro peLUeHUst ABMSETCA Hu3kas 3dEKTMBHOCTb
ucnonssosanma AKB, CroXHOCTb paboTbl ABYX pasHblX WMCTOYHWKOB TOKA Ha OfHY LLMHY
MOCTOSIHHOrO TOKa, OAMH 13 KOTOPbIX AKB, 13-3a 4ero HEBbICOKUE CKOPOCTb, MPOAOIMKUTENBHOCTD
N MOLLHOCTb 3apsakKu.

3aaBneHHoe u3obpeTeHne yCTpaHAEeT yKasaHHble HeJOCTaTKku U MO3BONAET A0CTUYb

3asBMNEHHbIN TEXHUYECKMN pe3ynbTar.

PACKPbITVE N3OBPETEHWVIA

TexHuueckon 3agaden, KOTOPYIO peLLaeT npeanaraemoe pelleHme, SBnseTca co3gaHue
MOBUNBHOrO YCTPOMCTBA ANS 3apsaKM 3NEKTPUYECKMX TPaHCNOPTHbBIX cpeacTs, obnagatoLero
BO3MOXXHOCTbIO paboTbl ABYX UCTOYHMKOB TOKA Ha OAHY LLUMHY MOCTOSIHHOrO TOKa B MOCTOSIHHOM
pexume 6anaHCUPOBKM MO OTHOLLUEHWUIO K Harpyske, MMELEero OAHOBPEMEHHO BonbLuyro
CKOPOCTb, NPOAOIMKUTENBHOCTE U MOLLHOCTb 3apPsAKu.

TexHnyeckun pesynbTaTr 3aknodaeTcss B obecnevyeHMn BO3MOXHOCTM paboTbl ABYX
WUCTOYHUKOB TOKA Ha OAHY LUMHY MOCTOSIHHOrO TOKa B MOCTOAHHOM pexunme GanaHCMpoBKM Mo
OTHOLLEHWNIO K Harpyske, MOBbILUEHUM MOLLHOCTU, CKOPOCTU U MPOAOIMKUTENBHOCTU 3apsaku,
NOBbILEHNN 3PPEKTUBHOCTM 3apAAKN B LIENOM.

[na pelleHna nocTaBneHHOW 3agadn C AOCTUNKEHWEM 3aABMEHHOTO TEeXHUYECKOro
pesynbTata MOOUNbHOE YCTPOWCTBO ANS 3aPSAKU 3MNEKTPUYECKUMX TPAHCMOPTHbIX CPEACTB

cogepxnt 6ak AnS XpaHeHUs TonnuBa, COEAWHEHHbIM C HUM ABWUratenb, NPUBOASALMA B
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OENCTBME reHepaTop, NOAKMIOYMEHHbIM K ONOKy akkyMynaTopHbix ©Oartapen, CHabXXeHHOMY
cpencTBoM 6anaHCUpPOBKKW, CPEACTBO 3aPSAKN SNEKTPUUECKUX TPAHCMOPTHBIX CPEACTB, MPUYEM
CPEACTBO  3apsAKM  3MEKTPUYECKUX TPAHCMOPTHbIX CPEACTB  COEAMHEHO C  Onokom
aKKyMynaTopHbIX B6aTtapen n reHepatopom depes 6nok 6anaHCcupoBkM 3apsga, npuydem 6nok
BanaHCupoBKM 3apsga BbIMNOMHEH C BO3MOXHOCTBIO OanaHCMpPOBKM MOTOKA 3MNEKTPUYECKOW
3Heprum oT reHepaTopa n/nnu 6noka akkyMynsTopHbix 6arapen B 3aBUCUMOCTM OT UHPOpMaLK
nepeaaBaemMon OT CpPeAcTBa 3apsikyn dMNEKTPUYECKMX TPaHCMOPTHbIX CPEeACTB U CpeacTsa
BanaHcupoBkM Ornoka akkyMynaTopHbix ©Oatapen, npy 3tom 6nok GanaHCUpoBKM 3apsaa
coefuHeH ¢ 6rOKOM yrnpaBreHus ABUraTensi C BO3MOXHOCTbLIO Nepeaayn ynpasnsoLwmx KOMaHa.

Kpome Toro, MobunbHoOe yCTPOUCTBO YCTAHOBMEHO Ha rpy30BOE LLACCH.

Kpome Toro, geurarens npeacrasnseT cobon razonopLUHEBbIN ABUraTenNb.

Kpome Toro, reHepartop npegcrasnsieT cobon reHepaTop NOCTOSIHHOIO TOKa.

Kpome Toro, reHepartop ¢ gBurarenem ycTaHOBNEHbl Ha O4HOW pame.

Kpome Toro, 6ak 4ns xpaHeHust ToONnmnBa npeacraBnsaeT cobon pesepyap ANst XpaHEHUS
rasoBon cmMecu.

Kpome Toro, 6ak Ans xpaHeHWs TONnMBa BbINOMHEH B BUAE ABYX OTAEMbHbLIX COCYA0B
BbICOKOIO A aBMNEHUS, TA€ OANH PACMONOXEH BHYTPU APYroro B KOPNyCce U3 HepKaBeroLen cTanm
C BbICOKMM YPOBHEM U30MALUN.

Kpome Toro, Gak ans xpaHeHust TonnmBa CHabXeH BbIBOASALLEN 3arfyLwkon Ans
©e3onacHoro BbIBOAA U3ObITOYHOrO AaBNEHUS.

Kpome TOro, B kayecTtse Tonnmea AN ABUratens MCNonb3yeTCs CKWKEHHbIA NPUPOAHbBIN
ras Unu CMecCb CXXUKEHHOrO NPUPOAHOrO rasa u BogopoAa.

Kpome TOro, MobunbHoe yCTPOWCTBO AOMNOMHUTENBHO COAEPXUT CUCTEMY YTUNM3aumm
Tenna, BKIYaoLWyo TENNOOOMEHHNK.

Kpome Toro, TennoobMeHHMK YCTaHOBMNEH CHapY»K KOXyxa TONNUBHOro 6aka, coemHeH
C BOASAHOM pybalukon aBuratenst npu nomMoLymM rubKux LUMAAHrOB W BbIMNOMHEH C BO3MOXHOCTbLIO
MOMy4YeHMs Tenna oT CUCTEMbI OXNaKAEHWSA ABUraTens.

Kpome TOro, OnoK akkymynsiTOpHbIXx Oaraperd COCTOUT U3 MOAYMbHbIX CTOEK,
YCTaHOBIEHHbIX CHU3Y pambl LLACCU, B KOTOPbIX pasMeLLEHbl akKyMynsaTOpHble 6aTapewn.

Kpome Toro, cpeactso 6anaHcnpoBkmn 6noka akkyMynsTopHbix 6atapen BknoYaeT B cebs
BanaHCcupbl, KaXabl U3 KOTOPbIX Pa3MELLUEH B CBOEWA akKyMynsiTopHou Oarapee, n KOTopbie
MOAKIMIOYEHbI APYr K APYry 4epe3 HEe3aBUCUMMYIO ranbBaHWYECKU Pa3BSA3aHHYIO NUHUIO AnNS
BO3MOXXHOCTU BbipaBHUBAHWUSI HaMNPs>KEHWS1 NOCMNEAOBATENbHO COSAMHEHHbIX aKKYMYMSTOPHbIX
GaTtapen npu 3apsge ux obLMM Hanps>KeHNEM.

Kpome ToOro, kaxpas Oatapesa Onoka akkymynsiTOpHbix ©Garapen AOMOMHUTENBHO
cHabxxeHa cuctemon Smart BMS ¢ MUKponpoLecCopHbIM ynpasneHem.

Kpome TOro, mMoOWrnbHOE YCTPOMUCTBO BbLIMNOMIHEHO C BO3MOXHOCTBIO  3apsifKu

anekTpomobunen NocTosiHHbIM TokoMm cTangapta CCS n ChaDeMo.
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Kpome Toro, mobunbHOe YCTPOWCTBO [JOMOMHUTENBHO BbINMOMHEHO C BO3MOXHOCTbIO
paboTbl Yepe3s MOOUNbHOE MPUNOXeHWe, NPeaoCcTaBnsioLee Nornb3oBaTensiM BO3MOXHOCTb
3apesepBupoBaTb BpPeMs M MECTO ANs 3apsgky 3MNekTpoMoOuns, a TakKe BO3MOXHOCTb

BGeckoHTaKkTHOro cnocoba onnarbl 3apagku anekTpomoduns.

KPATKOE OIMACAHWE YEPTEXEM

dur.1 — cxema MOBUNBHOrO YCTPOMCTBA ANS 3aPSAKU 3MEKTPUYECKUX TPaHCMOPTHbIX
CPeLcCTB,;
dur.2 — cxema pacnpegeneHms (6anaHcMpoBKN) MOLLHOCTM MOOUNBHOIO YCTPOUCTBA A4 NS

3apsALKN ANEKTPUYECKMX TPAHCMOPTHLIX CPeaCTB.

OCYWECTBIEHWE M3OBPETEHUA

MoBunbHoe YyCTPOWUCTBO A5 3apSAKN ANEKTPUYECKMX TPAHCMOPTHBIX CPEACTB COAEPXKUT
Bak 1 4ns xpaHeHuss TONNMBa, COeAMHEHHbIN ¢ 6akom 1 gsuratens 7, NPUBOASALLNA B AEACTBME
reHepatop 8, NOAKIOUYEHHbIA K BIIOKY akkyMynsiTOpHbIX 6atapen 9, CHabxeHHOMY CpPenCTBOM
BanaHCcMpoBKN, CPEACTBO 3aPSAKN 3NEKTPUHECKUX TPAHCMNOPTHBIX CPEACTB.

CpeacTBO 3apsiikM  3NEKTPUHECKMX TPAHCMOPTHbIX CPEACTB COEAMHEHO C Grokom
akkyMynsaTopHbIX 6atapen 9 u reHepatopom 8 uepes 6nok 6anaHcnposkmy 3apsga, npudem 6ok
fanaHCupoBKM 3apsiga BbIMOMHEH C BO3MOXHOCTBIO OanaHCMpPOBKM MOTOKA 3MNEKTPUYECKOW
3HeprMm OT reHepatopa 8 wwunm 6noka akkymynatopHbix GaTtapen 9 B 3aBUCMMOCTM OT
nHOpMaLMn nepeaaBaemMon OT CPEACTBA 3apAAKM ANEKTPUYECKUX TPaHCMOPTHbLIX CPEACTB U
cpeactBa OanaHcMpoBKM Oroka akkyMmynsTOpHbiIX GaTtapen, npyu 3Tom Onok GanaHCUpoBKU
3apsaa coefuHeH ¢ 6noKoM ynpaBneHus 4BuUraTtenst ¢ BO3MOXHOCTbIO Nepejayn ynpasnsoLmx
KOMaHJ.

[Burarenb MOXET NpeacTaBnsaTb COOOM rasonopLUHEBLIV ABUraTenb.

Brnok ynpasneHus 5 3apsigHOro yctponcTsa obecneunBaeT cornacoBaHne napameTpos
3apsigHOM ceccum ¢ anektpomobunem, Hanpumep, no npotokony CCS, cornacosaHue paboTbl
napamMeTpoB 3apsHOro Mpouecca BHYTPEHHUX akKyMynsiTOpHbIX Oarapen, n 6anaHcuMpoBKy
CUCTEMbI B Npouecce paboTbl CamMOro YCTPOUCTBA.

Bak Ans xpaHeHus TONNMBa MOXET NPeACTaBnATb COOON KPUOTEHHYHO EMKOCTb (LUMNMHAP)
ANA XpaHeHWsi ra3oBon cmecu unu gpyron, Hanpumep, CMNIM n/unn Bogopoga. bak moxeT 6biTb
BbIMOMHEH B BUAE ABYX OTAENbHbIX COCY,0B BbICOKOrO AABMEHUS, T4 OAUH PACMONOXEH BHYTPU
APYroro B KOpryce 13 Hep>KaBeLLEN CTanm C BbICOKMM YPOBHEM mnsonsayum. Paboyee aaBneHue
B 6ake coctasnseT 10 6ap. BHYTPEHHSAS EMKOCTb KPUOrEHHOrO TONNMBHOro 6aka ncnonb3yercs
ANst XxpaHeHus kpmorenHoro CIIM n obopaumBaeTcs MHOXECTBOM CIOEB TEPMOU3ONSLMOHHOTO

maTtepuana (csepxusonsauyusl). B cnyyae BHYTPEHHEW yTeukn BO BHELUHWI COCYA BbIBOASLLAS
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3arnywka oTkpoetca K 6esonacHbim crnocobom cTpaBuT u3bbITo4HOE pasneHune. [lpu
BO3HUKHOBEHUN BHELLHEN pasrepMeTusaymm NnpocTpaHcTBa MexXay CoCyaamu 1 NoTEPU Bakyyma,
Ha BHELUHEM cocyfe NOSIBUTCA HexapakTepHasa Bnara unu uamoposb (NPUCYTCTBUE U3MOPO3U
WNW KOHAEHcaTa Ha 3anasHHOM KoHue 6aka HopmanbHo). O6bemM KPUOreHHOW EMKOCTU
no3sondaeT xpaHutb 40 500 NUTPOB CXMKEHHOro NpupoaHoro rasa, obecneumsas 20 vyacos
HenpepbIiBHOW paboTbl reHepaTopa unu 20 yuknos paspsaa-3apsag, 20 3apsagHbix ceccumr no 20-
30 MyH kaxpas.

Cuctema ynpasneHus geuratenem 4 Moxet obecneumsatb CTabunbHbIA 3anyck U paboTy
MOTOpa BO BCEM JManas3oHe 3KCnnyaTauyuoOHHbIX TeMmnepaTtyp. Takke AaHHas cuctema MOXeT
KOHTPONUPOBaTb COCTaB AbIMOBbIX ra30B, KOPPEKTMPYS AO03MPOBKY, ANS  LOCTUNKEHMWS
ONTMManbHbIX Xapaktepuctuk. Cuctema ynpaBneHus geuratenem 4 B3anMOCBsi3aHa C
Asuratenem 7, TonnmBHbIM 6akom 1 61okomM ynpasneHusa 5 mobunbHOro 3apsigHoOro yCTponcTaa.

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

B kayecTBe reHepaTopa MOXET UCNONb30BaTLCA TPEX®asHbIi CUHXPOHHbIV reHepaTop, C
yrNpaBnseMbiM UMW He YyNpaBfiseMblM BbINPSMUTENEM, UMW FeHepaTop MNOCTOAHHOIO TOKa.
[eHepaTop MOXET ObITb YCTAaHOBMEH HA OAHOW pame C gBurarenem.

Takke YCTPOUCTBO MOXET JAOMNOSMHUTENBbHO COAEpXaTb CTaHAAPTHbIN pefykTop 3,
cuctemy  ytunmsaymm  Tenna (nogorpeeartenb rasa 2, pagumatop  6), BKAYaloLWylo
TennooObMeHHUK (UcnapuTenb), MNPeAHa3HAYeHHbIM ANS WUCNAPEHUSA >KUAKOrO KPUOrEeHHOro
TONMMBaA W ero nogadvy B ABuratenb B BUAE NOAOrpeToro rasa. TennoobMeHHUK MOXET ObITb
YCTaAHOBIMNEH CHapYXu KOXyxa TONnMBHOro 6aka, CoegMHEH C BOASHOW pyballkon agsuratens npu
NOMOLLM MMOKMX LUNAHIoB U Takum oBpas3om MOXET Moryyarb TEeMno OT CUCTEMbl OXNaX4eHWs
ABuratens.

Bnok akkymynaTopHbix 6arapen, MOXET COCTOSiTb M3 MOAYIMbHbIX CTOEK, U B KOTOPbIX
pasMeLLeHbl akkyMynaTopHble Batapen, 3apsg B HUX KOHTPONMPYETCS C MOMOLLbIO CPeacTBa
BanaHcupoBkM 3apsaa (cneyuanbHbIX YCTPOUCTB — 6anaHcupoB). Kaxabin 6anaHcmp pasmeLleH
B CBOEW akkyMynaTopHon 6arapee. banaHcmp NO3BONSET OCYLECTBATL BblpaBHMBaHME 3apsaa
BHYTpu 6atapenHoro mogyns. Bce 6anaHcmpbl noagkniovaoTea 4pyr K 4pyry Yepes He3aBnCmyro
ranbBaHWYECKN pPasBA3aHHY JIMHUIO ANS  BO3MOXHOCTU  BbIPABHMBAHWUS  HAMPSKEHUS
nocnefoBaTenbHO COEAMHEHHbIX akKyMyNSTOpHbIX Oartapen npu 3apsge  wmx  obwum
HanpspKeHNneM (TOKOM).

Kpome Toro, kaxgasa 6arapes (6arapenHoin Mogynb) 6noka akkyMmynsTopHbIX 6atapen
MOXET BbITb cHabxeHa cuctemon Smart BMS ¢ mukponpoueccopHbim ynpasneHnem. Smart BMS
BEAET MOACYET BXOASLLUEN N UCXOASLLEN SHEPrun, U3MepseT Temneparypy sdveek batapen,
CUMNOBOW TOK BCEN CUCTEMbI, HAMPSKEHNE, a TaKXKEe HAMNPSIKEHNE HA KXKLO0N OTAEINbHON S4ElkKe.

MobunbHOoe yCTpoMCTBO coveTaer B cebe yHKUMM reHepauun, XpaHeHus u

pacnpefeneHnss 3Heprum Ha pasHblX CTaAusX 3apsiAkM  3MNeKTPOTPaHCMOPTHBLIX CPenCTB.
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YCTPOUCTBO MOXET MOHTMPOBATbCA Ha Llaccu rpy3oBOro asTomMobuns C rasosbiM,
3MNEKTPUYECKUM UK MoBbIM APYrMM NPUBOLOM.

Takas KkoHCTpykuma obycrnioBneHa HeoOXOAMMOCTbIO TEeHEepUpoBaTb AOCTaTOYHYIO
MOLLHOCTb, YTOObl NpoLecc 3apsaku 3NeKTPOMOOUNS 3aHUMarn Kak MOXHO MEHbLUE BPEMEHMU.
Kpome TOro, Takas KOHCTPyKUMA A3ET NPeuMyLLecTBO MO YPOBHIO LUYMaA, a Takxe Mo3BOnseT
Asurarento pabotartb B Hanbonee onTMManbHbIX PEXMMAaX.

[aHHoe peLueHne No3BONSAET 3apsikaTb 3NEKTPOMOOUNN NOCTOAHHbLIM TOKOM MOLLHOCTbHO
80 250 kBT u BbIxogHbIM HanpsikeHuem oT 400 no 800 B. Bo Bpems ABUKEHUS MOOUIBHOMO
3apsiAHOro YCTPOUCTBa OT KMMEHTA K KIWMEHTY, NPOUCXOAMWT HakonneHue 3apsja B CUCTEME
XpaHeHnsa 3Heprun (BHYTPeHHeW 6OaTapee). KoHTponnepbl OonpeaensitoT, B KakOW MOMEHT
TpebyeTcs AONONHUTENbHAA MOLHOCTb U LienecoobpasHo 3anyCTUTb 3NEKTPOYCTaHOBKY.

MobunbHOe 3apsigHOe YCTPOUCTBO NPEAHAasHA4YeHO ANs 3apsakm  anekTpomobunen
NoCcTosiHHbIM TokoM ctaHgapta CCS m ChaDeMo, 3apsaka akkymynatopa anekrpomobuns
MOXET OCYLLeCTBNATLCA 3a 5 MuH Ha 100 km npobera. MobunnbHoe 3apagHoOe YCTPOUCTBO MOXKET
npeactaenste cobon ycrtaHoBky ofwen mowHocTbo 120kBT  (250kBT), pabotatb B
HernpepbiBHOM pexume o 20 vacos, BbipabaTbiBas Ao 1200 kBt*4 (6e3 posanpasku), 4TO
aksmBaneHTHo 7500 km npobBera, ammceus CO2 Ha 100 km coctaBnseTr He Gonee 7 «kr.
(ansenbHbIn aBToMOOUNDb BbIOpacbiBaeT 2,6 Kr/NUTP YTO, NpU NOTPEONEHNM B rOPOACKOM LMKNE
7-8 nutpos Tonnuea, coctaensaet 20 kr guokenga yrnepoga (CO2) Ha 100 km).

MobunbHOe YCTPOUCTBO MOXHO BbI3BaTb 4epe3 MOOUNBbHOE MPUIOXKEHUE, KOTOPOE
NpeaoCcTaBnAeT Nonb3oBarensiMm BO3IMOXHOCTb 3ape3epBMpoBaTbh BPEMS U MECTO ANSA 3apajKu
anekTpomMobuns, a Takke NCNonb3oBaTb OECKOHTAKTHBIV METOS, OnnaTbl.

MpuHUun paboTbl 3apsgHOro ycTpomcTea crnegyoowmn. B npouyecce nepeasukeHUs
3apsi4HOro yCTPOMCTBA MO ropoay reHepaTopHas yCTaHOBKa BbipabaTtbiBaeT aHEpPruno notpebnas
TONMMBO, HANPUMEP, CMKEHHbIN NPUPOAHBIN ras. SHEPrUS HakanIMBaeTCs B akKyMYNATOPHbIX
BaTtapesax. Ansa nonHon 3apagku cobcTBeHHbIx BaTapen ycTponcTy Tpedyetrcs okono 30 MuH.
Mo nNpubbITUM Ha MECTO, YCTaHOBKa MOAKMIOYAETCA K 3MEKTPOMOOUNIO, Ha4MHaeTcs npouecc
3apsgkn. [OTOK 3HeprMun ¢ reHeparopa nepeHanpaBnaeTcs B 3nekTpomoduns. Mo gocTmkeHun
MakKCUManbHOW MOLLUHOCTU YCTaHOBKa HauMHaeT paspskartb COOCTBEHHbIE aKKyMynsTopbl
obecneuymsasi Npu 3TOM AOMNOMHUTENbHYIO MOLLHOCTb, HAKOMNMEHHYO 40 3TOrO.

Mo 3aBepLUEHMIO 3apsSAHON CECCUM LMK NMOBTOPSIETCS, reHepaTop NepPExXoauT B PEXUM
3apsakn BHyTpeHHUX AKB.

OAHMM 13 NPEUMYLLIECTB M OTNMYUA OT U3BECTHbIX U3 YPOBHA TEXHWUKN PELLEHUIN SBNAETCH
BO3MOXHOCTbL pacnpegenenms (6anaHcupoBkn) MOLHOCTM MOOUNBHOrO 3apsifHOrO YCTPONCTBA
OT reHepartopa w/unu Onoka akkyMynsTOpHbiX 6aTtapen B 3aBUCMMOCTU OT WMHopmMmaymu
nepeaaBacMon OT CpefcTBa 3apsafkyn 3MNEKTPUYECKUMX TPaHCMOPTHbIX CPEeACTB U CpeacTsa
BanaHcupoBkn Bnoka akkyMmynsiTopHbix 6atapen, rae 6nok 6anaHCMpPOBKN 3apsifa COEAMHEH C

61oKOM ynpaBneHus ABurartens ¢ BO3MOXHOCTbIO Nepeaayun ynpasnsitoLmx KOMaHa,.
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Mpobnema paboTbl ABYX WCTOMHUKOB TOKA, OAWH M3 KoTopbix AKB, Ha OpHy LIWHY
MOCTOSIHHOrO TOKa 3aKIoYaeTCs B MOCTOSAHHOM pexume 6anaHCMpOoBKU ABYX WCTOYHWUKOB MO
OTHOLLEHWIO K Harpyske. B gaHHOM crniyyae Harpys3kou SBfsieTcs 3apsaembld aBToOMOOUnb,
KOTOPbIA NOTPEONAET MOLYHOCTb, OFPAHMYEHHYIO HALUMMN UCTOYHMKaAMWN B BUAE reHeparopa u
AKB. Ecnu reHepatop MMEET OTHOCUTENbHO MOCTOAHHYKO MOLWHOCTL, TO aAna AKB arta
XapakTepucTrka nepemMeHHas n BapbuUpyeTcs B 3aBUCUMOCTI OT CTEMEHN 3apsja, Temneparypsl,
N ypoBHA perpagauymm Oartapen. Bca cuctema Haxogutca B NOCTOSSHHOM npouecce
perynmpoBaHunsi TOKOB MO BXOAHbIM NapameTpam.

CyTb 6anaHCMpoOBKM CBOAUTCS K pacyeTy AONYCTUMOM MOLLUHOCTU 3apsigHOM CTaHLum
NCXOASA U3 JOCTYMHbBIX MOLLHOCTEN UCTOYHMKOB YUUTLIBAS OrPaAHUYEHUS AN KAKAOMO N3 HUX.

Hanpumep B npocTom crny4vae, npu 3apsigke reHepaTtopomM NOCTOAHHOro Toka 8 ogHon AKB
9 (bur.2) perynatopy reHepaTopa Heo6X04 MO 3a4aThb YCTaBKy MakCUMarnbHOro 3apsgHoro Toka
aton AKB, O4HOBPEMEHHO C 3TUM HEOBXOAMMO yuuTbiBaTh TemnepaTtypy AKB n eé Ttekyulee
HanpsbkeHne. B cnyyae npeBbIleHWs MakKCUManbHOro HanpsbkeHua 6Gatapen perynarop
reHepatopa umeeT OyHKUMIO OrpaHMyeHnsa HanpsbkeHus. B cnyvyae Huskon temnepatypbel AKB
cucTema 5 Takke MOXKET OrpaHMyUTb TOK M BKIOUUTE NOLOrPEB akKyMyIATOPOB.

Cnyvan paspsga AKB Tak e MOXHO OTHECTM K MPOCTOMY, B KOTOPOM OrpaHuyeHus
HaKnaablBATCH Ha pa3psaHbIA TOK UCXOAS N3 CTEMNEHU paspsXXeHHOCTM BaTapen n MOHUTOPUTCS
Nno €€ HanpsKEHUIO NOA Harpy3Kon, TO eCTb CUCTEMa MOHUTOPUT HanpsikeHne AKB n B cnyvae
NpoOcagKn ero HKEe MMHUMAarnbHOrO CHKaET Harpysky, orpaHnynBasi 4OCTYNHYH MOLLHOCTb ANS
3apagku 10 anektpomobunsi.

B MOMEHT nMKOBbIX MOLYHOCTEW, Korga 3agenctsoBaHbl U AKB 9 u reHeparopHas
yCTaHOBKa 8 HaknajbiBAlOTCA BCE BbILWWEYNOMSHYTble orpaHuyeHus. [lpyu crapte ¢
OCTaHOBIIEHHbIM FeHepaTopoM JocTynHa MowHocTb ¢ AKB, reHepaTop cTapTyeT UCXOA4S U3
pacYETHON MaKCMManbHOW MOLLHOCTMW, OCTaTO4YHOM eMKoCcTU AKB nnm npocagkm HanpskeHns Ha
wuHe. Mpun cTapTe cuctema yBenuUMBaET HanpsiXXeHMe reHepartopa 40 MOMEHTa ctabununsaymm
TOKa C yCTaBKOW. YCTaBka TOKa ANS reHeparopa B TaKOM Cryyam AOMKHa pacCyuTbiBaeTcs
NCXO0A4SA U3 MOLLHOCTU Ha 3apsg AKB 1 Ha Harpysky Ans 3apsga 3apskaemoro 3nekTpomoduns.
B npouecce Bbixoga Ha MakCUMarnbHY MOLLHOCTb CUCTEMA NOCTOSSTHHO MOHUTOPUT HanpsiKeHne
Ha LWMHE orpaHMYmMBas MOLLHOCTb reHeparopa B cryyae npesblweHns. O4HOBPEMEHHO C 3TUM
cMCTEMA YBENUUYMBAET MOLLHOCTb Harpy3ku — HanpsikKeHMe nagaet MOLWHOCTb reHepaTopa CHoBa
yBenuumsaetca. [poyecc npoagomkaeTca 4O MOMEHTA BbIXO4A Ha MOMHYK MOLYHOCTb. [lpwu
AOCTaToO4HO BOMbLUION Harpyske OrpaHUYEHnst NO BEPXHEMY npeaeny HanpsKeHUs CTaHOBUTCA
He aKkTyanbHO B BUAY NafeHnNs HanpskeHua 6atapen 40 CpeaHEN TOYKN B Npeaenax BepXHEro u
HWKHErO NMUMUTOB, konebaHnsa HanpspkeHnst HesHaunTenbHbl. B koHUe paspsaga AKB BeixogHoe
HanpsKeHne JOBOMNbHO PE3KO NagaeT, YTo NPOBOLMPYET POCT Harpy3ku Ha reHepaTop, cuctema
MOCTOSIHHO MOHUTOPUT 3TO NajeHne 1 orpaHMYNBaET TOK reHepaTopa Ha ypoBHE MakCUManbHOW

MOLLIHOCTW reHeparopa, 3apsiiHasi CTaHUMW, CUHXPOHHO C 3TUM, CHXKaET Harpysky AonyCcTUMYHO
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Ana 3apsga anektpomobunga. K aToMy MOMEHTY 3apsajHas Ceccust anekTpomobunsa AormkHa
NOAXOAUTb K KOHLY, B CBSAI3W C 3TUM 3NEKTPOMODUNb 3anpalimBaeT MEHbLUYH MOLLHOCTb, Kak
TOMbKO 3Ta MOLLUHOCTb CT@HET MEHbLUE MaKCUMarnbHOW MOLLHOCTU reHepaTtopa 4acTb 3HEeprum
Oyaetr pocTtynHa ans 3apsiga BHYTpeHHuX AKB B 3TOM crniydyam yctaeBka TOKa reHeparopa
AEPXKUTCH Ha npexHem ypoBHe. 10 3aBepLueHun 3apsagHoOM CecCUM CucTema nepexoauTt Ha

peXunm paboTbl COrNacHoO Cryyato npu 3apsgke reHepaTtopoM NOCTOSHHOIO Toka ogHon AKB.

Hwxe npeacTtaBneH npumep pabdotbl yctponctsa B 120kBT ¢ reHepaTtopomM MOLLHOCTbLIO
60kBT 1 6atapesmn 100A*y, 54kBt*4 538B 1C pa3psg.

MNocne nOAKMIOYEHUSA 3apPSAHOM CTaHUUM K 3NeKTPOMOOUNIO MPOUCXOAUT npoLecc
nHUYmManmsaymm no ctangaptHbeim npotokonam CCS unu gpyron. B npouecce B3anmoaencrems
3apsgHas CTaHUma 3asaBnsieT JOCTYMHYK MOLHOCTb. ONEeKTpoMoburb Ha OCHOBE 3TUX AAHHbIX
MOCbINAET B OTBET 3HAYEHUSA HAMPSPKEHUA N TOKa, KOTOpble OH Bbl xoTen nonyuutb. [pouyecc
3apsga HauMHaeTCs ¢ MMHUMAanbHbIX MowHocTen 1-5 kBT ¢ AKB yCcTaHOBKM U reHepaTopa B
3aBMCUMOCTU OT Crly4asi, ONMCaHHOro BblWe. 3apagHasd CTaHUMa MOCTENEHHO yBenuymsaeT
AOCTYMHYIO MOLLHOCTb, Harpyxas AKB, no 4oCTmkeHUn g0CTYNHOW MOLHOCTN, Hanpumep, 30kBT,
BKITIOMAETCH reHepaTop, reHepatop YnpaBnaeTCs perynartopom ¢ obpaTHOW CBA3bKO MO TOKY,
BbIXOAHOE BO3JEMCTBUE KOTOPOro nogaerca Ha oBMoTKy BO3Oy)KaeHUA. YCTaBka perynsatopa Ha
reHepaTop paccynTbiBaeTCsa crieayowmm obpas3om:

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

rae,

IreH -ToK reHepartopa;

P3ap ycTp - MOLHOCTb 3apsiAHOro YCTPOUCTBA;

Pakb - mowHocTb Ha 3apsg AKB;

UreH - HanpskeHne reHeparopa,;

PreH Makc — makcumarbHasi MOLLHOCTb reHeparopa.

Mpouecc Habopa MOLYHOCTU 3apsAHbIM YCTPOMCTBOM MPOLOIMKAETCH, HANpsKEHNEe Ha
WwnHax reHepaTtopa n AKB NOCTOSIHHO MeHAeTCs B 3aBUCUMOCTU oT 3arpysku AKB ot 580B ago
530B. Korga [octynHas MOLHOCTb 3apsgHoro ycrpownctsa Oyaetr npubnwkartbCa K
MaKCUMarnbHOW MOLLHOCTU reHepaTtopa 60 kBT mMOoWHOCTL HauwHeT otbupatbca ot AKB. B aToT
MOMEHT BPEMEHM HaNpPsPKEHME Ha LWMHax OyaeT opueHTUpoBoYHO 560B. B npouecce Harpysku
AKB HanpspkeHue HaumHaeT nagatb 40 5388 U HWxe. Perynatop reHepaTtopa B 3TOT MOMEHT
CHWXaeT TOK BO3OY)XAEHUS reHeparopa, KOMMEHCUPYS FNULLHIO Harpysky, CO34aBLUyOCA B
pesynbTate NageHUsa HanpsKeHUs, yCTaBka TOKa Ha 3TOT PEryndatop TakkKe KOpPEeKTUpyeTcs,
yuuTbiBas 3TO nageHue. PocT JoCTynHOW MOLHOCTW Ans anekTpomobuna Oyaet npogomkarcs
4O Tex Mnop noka cuctema He AOCTUrHET MakcumarbHO A0CTYnHY mowHocTe AKB 60 kBT

orpaHnymeas €€ Tok Ha ypoBHe 111A. lNpun BbIXOAE Ha MakCUMasribHYO MOLLHOCTb BbIXOAHbIE
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napameTpbl OyayT cnegyrowme: HanpsikeHne Ha wuHe 538B, Tok reHepartopa 111A, Tok 6aTtapeu
111A. Tlo mepe paspaga AKB Hanps»KeHue He3Ha4yUTENbHO NPOAOMKAT Najatb U B MOMEHT
ocTaTtodHOn emkocTn okono 20% nageHme YyCKOpsieTCs, CUCTEMa YnpasfieHUs BUAWT 3TO U
Ha4YMHaET CHKaTb 4OCTYMHYI MOLHOCTb Ans 3apsga co 120 kBT noka HanpsikeHne 6atapeun He
CTabunuanpyeTca Ha ypoBHE AOMNYCTUMO-MUHUMAIbHOrO, B KOHEYHOM WTOre npu MOrHOM
paspsage AKB, eé coctaBnswowas CTaHeT paBHOW HYMKO, AOCTYNHas MOLHOCTb 3apsigHOW
CTaHuum B Takom crnyqanm OyaeT paBHa MOLLHOCTM reHepatopa 60kBt. B cnyyae ecnu
3anekTpomobunb He 3anpalumMBaeT BCIO 4OCTYMHY MOLWHOCTL 120 kBT, a Hanpumep Tonbko 80,
yCTaBKa Ansa reHepaTopa ocTaéTcs He nameHon 111A 3arpy»as ero no MakCMmymy, oOCTaBLUAsICA
e mowHocTtb Bepetca ¢ AKB. lMpu ganbHeMwem nageHuM MOLLUHOCTW, 3anpallnuBaemoin
anekTpomobunem g0 60kBT 1 HUxe, BbICBOOOAMBLUAACS MOLLHOCTb NEPEHaNpPaBnsaeTCcsa Ha 3apsa
AKB. B cnyuae ecnu AKB yxxe f0CTaTtouvyHO 3apsKeHa Unn UMeT He40CTaTOYHYIO TeMNeparypy,
HanpsKeHne Ha wuHe ByaeT pactu. B cucteme yCTaHOBMEHO OrpaHMYEHME HanpspKeHUsa Ha
ypoBHE 582B No AOCTKEHWM 3TOrO YPOBHSA B paboTy BCTynaeT 6onee MeaneHHbIN PErynsTop ¢
oBpaTHOW CBA3LIO MO HAMPSKEHMIO, BO3LENCTBYS HA YCTaBKY TOKa reHeparopa OH obecnedunsaeT

ctabunusayunio HanpskeHnsa Ha yposHe 582B.
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POPMYJIA NBOBPETEHUA

1. MobunbHOe YCTPOWUCTBO ANS 3apAAKA 3MEKTPUYECKUX TPaHCMNOPTHbLIX CPEACTB,
coagepxawee 6ak AnNA XpaHeHWs TONNUBA, COEAWHEHHbIN C HUM ABUrartenb, NPUBOASALLUA B
AENCTBUE reHepaTop, MNOAKMIOYMEHHbIM K ONOKYy akkyMynaTopHbix ©Oartapen, CHabXeHHOMY
cpeactBoM 6anaHCMpoOBKW, CPEACTBO 3apsfku  3MEKTPUYECKMX TPAaHCMOPTHbLIX CPEACTB,
XapakTepuayloweecss TeM, YTO CPEACTBO 3apsakM SMEKTPUYECKUX TPaHCMOPTHbIX CPeacTB
COeaUNHEHO ¢ ONOKOM akKyMyMSTOPHbIX OaTtapen u reHepaTopom 4yepes Onok BGanaHCUpoBKU
3apsga, npyyem 6nok 6anaHCcUpoBKK 3apsa BbINOMHEH C BO3MOXHOCTLIO 6anaHCMpoBKM NOTOKA
3NEKTPUYECKOW SHEPINKN OT reHepaTopa u/nunm 6rnoka akkyMmynaTopHbix 6aTtapen B 3aBUCUMOCTU
OT MHPOpMaLUN NepesaBacMon OT CPEACTBA 3apPSAKN ANEKTPUHECKMX TPAHCNOPTHbLIX CPEACTB U
cpeactea OanaHcMpoBKM Oroka akkymynsTOpHbix GaTtapen, npyu 3Tom Onok BGanaHCUpoBKU
3apsga coeguHeH ¢ 6NokoM ynpaBneHus gBuratensa ¢ BO3MOXHOCTbIO Nepejaqn ynpasnstoLmx
KOMaHA,

2. Mo6unbHOe yCTPONCTBO MO M. 1, XapakTepusyroLeeca TeM, YTO YCTAHOBMEHO Ha
rpy3oBoe Laccu.

3. MobunbHoe yCTPOUCTBO MO M. 1, XapakTepusylolleecss TemMm, 4YTO ABUraTenb
npeacrtaensieT cobom rasonopLUHEBLINA ABUraTensb.

4, MobunbHoOe yCTPOUCTBO MO M. 1, XapakTepusylowleecss Tem, 4YTO reHeparTop
npeacraensieT cobom reHepaTop NOCTOSIHHOrO TOKA.

5. MobunbHoe yCcTpoWUCTBO MO M. 1, XapakTepusyloLleecsa TeM, YTO reHepaTop C
ABUraTenem yCcTaHOBMEHbl HA O4HOW pame.

6. Mo6unbHOe yCTPOMCTBO NO N. 1, XxapakTepusyoLleecs Tem, YTo 6ak ANa XpaHeHUs
TonnMBa npeacraBnsaeT cobon pesepsyap AN XPaHEHUSA razoBON CMECH.

7. MobunbHOe YCTPONCTBO MO N. 6, XapakTepuaytoLeecs Tem, YTo Hak Ans XpaHeHUs
TONNMBaA BLINOMHEH B BUAE ABYX OTAEMbHbIX COCYAOB BbLICOKOrO AaBREHWs, A€ OAWH
pacnonoXeH BHYTPU APYroro B KOPryce U3 HEPXKaBeroLLen CTanm ¢ BbICOKMM YPOBHEM U30NSALUN.

8. Mo6unbHOe YCTPOWCTBO MO N. 7, XapakTepuaytoweecs Tem, Yto 6ak Anst XpaHeHus
TonnmMBa CHabeH BbIBOASALLEN 3arnyLkon ans 6e3onacHoro BbiBoga U3BbLITOYHOrO faBneHus.

9. MobunbHoe YCTPOMCTBO MO M. 1, XapakTepuaylolleeca TeM, YTO B KayecTBe
TOnNnuBa AN ABUratens MUCMonb3yeTCH CKWKEHHbIN NPUPOAHBIA ra3 UMM CMECb CXUKEHHOIO
NPVMPOAHOro rasa u Bogopoaa.

10. MobunbHOe yCTPOUCTBO NO M. 1, Xapakrepmnsyroweecss TeM, YTO AOMOMHUTENBHO
COAEPXKMUT CUCTEMY YTUNM3aLMM TeNNa, BKNIOYAIOLWYIO TENNOOOMEHHMK.

11. MobunbHoe ycTponcTso no n. 10, xapakTepusyroLweecsa TeM, YTO TENNOOOMEHHMK
YCTaAHOBINEH CHapPYXn KOXyxa TONNMMBHOMO 6aka, CoegMHEH C BOASHON pyballkon asuratens npu
MOMOLUM TMOKUX LUNAHIOB W BbLINOMIHEH C BO3MOXHOCTBIO MOSYYEHUSs Tenna OT CUCTEMbI

oxnaxaeHua agsuraTtend.
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12. MobunbHoe ycTponcTBO nNO M. 1, Xxapaktepusywujeecs Tem, 4TOo Onok
aKKyMYNATOPHbIX 6atapen COCTOUT N3 MOAYIbHbIX CTOEK, YCTAHOBMNEHHbIX CHU3Y pambl LLACCK, B
KOTOPbIX pasMeLLeHbl akKyMynsaTopHble BaTapew.

13. MobunbHoe ycTponcTBO No M. 1, XxapakTepusyroweecs Tem, YTO CpPeacTBO
BanaHcupoBkn Grioka akkymynatopHbix 6atapen Bknovaetr B cebsa GanaHCcupbl, Kaxabld 13
KOTOPbIX pa3MeLLEeH B CBOEN aKKyMynATOpPHOW Batapee, 1 KOTopble MOAKMIOYEHbI APYr K ApYry
yepes He3aBUCMMYKO ranbBaHMYECKN Pa3BSA3aHHYIO NUHUIO ANS BO3MOXHOCTU BblpaBHUBaHUS
HanpsKeHUst NocnegoBaTenbHO COeANHEHHbIX akKyMYNATOPHbIX 6aTtapen npu 3apsge nx ooLwmum
HanpsKEHNEM.

14. MobunbHOe YyCTPONCTBO MO M. 1, XapakTepusyloLleecs TeM, YTO kaxgas bartapes
Bnoka akkymynaTopHbix OaTtapen A[ononHUTEnbHO cHabxeHa cuctemon Smart BMS ¢
MUKPOMNPOLIECCOPHbBIM YNpaBriEHUEM.

15. MobunbHOe YyCTPOMCTBO MO M. 1, XapakTepusyloLwleecss TEM, YTO BbINOMHEHO C
BO3MOXXHOCTbIO 3apsAKN 3NeKTpoMoBmnen NocTosiHHbIM Tokom ctaHaapta CCS n ChaDeMo.

16. MobunbHOe YyCTPOUCTBO MO N. 1, XapakTepM3yoLleecs TeM, YTO AOMONMHUTENBHO
BbINOSMIHEHO C BO3MOMXHOCTbIO paboTbl 4Yepe3 MOOUNbHOE MPUIOXEHWE, NpPeaocTaBnsaoLlee
Nonb30BaTensaM BO3MOXHOCTb 3ape3epBUpoOBaTh BPEMS U MECTO ANS 3apaakn anekTpomobnns,

a Takke BO3MOXHOCTb BEeCKOHTaKTHOro cnocoba onnarbl 3apagky 3nekTpomoduns.
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