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TonnusHaa KomnaHua PocaTtoma «TB3JT» NNTUR-noHHble GaTapen 1 CUCTeMbl HAKOMEHUSA IHEPTUN

&) POCATOM

fockopnopauua «Pocatom»

lockopnopauuns «PocaTom» — 3To MHOronpodubHbIN XONAUHT Poccuu,
o6beanHsaowm 6onee 300 NpeanpUATUIA U OPraHU3aLMi B Pa3fIMYHbIX OTPaCisaX
npomblwneHHocTn. Kopnopaumsa NoCTOSHHO Pa3BMBAET HOBbIE HanpaB/ieHUs
H6u3Heca 3a pamkamu OCHOBHOM NPON3BOACTBEHHO-TEXHONOMMYECKON LLEeMOYKM
Mo reHepaunn 3nekTposHeprun Ha A3C 60MbLION MOLLHOCTU: BETPO3HEPreTunKa,
HaKOMUTENN SHEPTUN U gpyrue.

«Pocatom» popmmpyeT oTpacib 3neKTpomobunectpoeHus, obecneynsas
NPOW3BOACTBEHHbIN LINKJT «OT IMTUEBOrO PYAHMKA A0 YTUNN3ALUN»
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POHEPA renera.ru

‘ TB3J1
Q’ POCATOM

TonnuBHaa kKomnaHua Pocatoma «TB2J1»

TonnmBHas komnaHus Pocatoma «TB3J1» — ogMH 13 KpynHEMLWmnx

B MMpe NpomssoguTenen a4epHoro Tonamea. ToNaMBHaA KOMMNaHWUSA
ABNAETCA MOHOMOJIbHbIM NOCTABLLMKOM SAEPHOr0 TONMBA A5 BCEX
poccnncknx A3C, CyaoBbIX N NCCNef0BaTeNbCKUX peakTopoB Poccum.
Ha Ttonnuee TB3J1a paboTtatoT A3C B 14 cTpaHax MMUpa — 3TO KaX bl
6-1 JHepreTU4YeCcKni peakTop.

B cocTaBe TonamMBHOM KOMMAHUM — npeonpuatTma, cnedmanmsnpyrolmnecd Ha npon3BoacTBe ra3oBbIxX LI,eHTpl/Id)yI', O6OFa|J.LEHI/IVI
YpPaHa, d>a6pv1Ka|_wW| AOEPHOro TOMMBA, a TaKXe Hay4YHO-NCC/1enoBaTe/ibCKMe N KOHCTPYKTOPCKME OpraHm3alnn.

TonnuneHasa komnaHus Pocatoma «TB3J1» akTMBHO pa3BMBaAET HOBbIE HAaMpPaBeHNs O1U3HeCa, Tak1e Kak MeTanyprus, BbiBOg,
M3 3KCNAyaTalmMm Pa3nmnyHbix 00beKToB, LmdpoBble N afAUTUBHbBIE TEXHONOTMIN, HAKONUTENN SHEPrun, 060pyaoBaHNe
ona TIK, XuMnuyeckasa NpoMbIWIEHHOCTb.

Hakonutenu sHepruu

\\/ ™~
é%q, AQONTUBHbIE
A TeXHONornm

&>

Ob6opynoBaHue
ona TOK

MeTtannyprus #’) ’ HOBbIE @, BbiBog
> / HATPABJIEHINA / 3 3KCnnyaTaLum

CneuuanbHas , Lndposblie
XUMUSA NPOAYKTbI

\/

10 2457 177 279+

NPoOn3BOACTBEHHbIX vyesioBek pa60TaeT MMPOBOIO PblHKa Bblpy4Ka
naowagok B KOMMNaHUN d)a6pV|Kau,vw| MO HOBbIM MPOAYKTaM
A0epHOro Tonanea



TonnueHaa KomnaHua Pocatoma «TB3J1» JINTUM-NOoHHbIe BaTapeun U CUCTEMbl HAKOMIEHUA 3HEPTrUn




POHEPA renera.ru

OOHO 13 HOBbIX Hal'lpaB)'IEHl/IlZ bu3Heca rOCKOpI'IOpaLI,VII/I «PocaTom» — Pa3BuUTKME MONMHOI0 UKMKJia I'IpOl/ISBO,EI,CTBeHHOIZ
Lerno4yKku HakonuTenemn JHeprmm e Poccun «oT nntreBoro PyoHWKa A0 YTUNn3aunm».

@ 0 0 O @

[obblya MaTtepuansl Hakonutenu JneKTpoaBuMXeHNE, YtTunusauusa
N NPOM3BOACTBO (kaTonpl, aHOabI, 3Heprumn 3HepreTuKa
nmTusa 3N1EKTPONNT) M TEXHMKA

| PocaTtom dpopmupyeT nuampyiouime nosmumum B TEXHONOrMM Npon3BoACTBa
NUTUN-NOHHDbIX 6aTapen

PocaToM aKTMBHO Pa3BMBAET CETb COOCTBEHHbIX HayYHO-MPON3BOACTBEHHbIX LIeHTPoB (R&D). Takon noaxon obecneymnsaeT
rapaHTUIO aKTyabHbIX U 3HEProd3hheKTUBHbIX TEXHOMOMUI, ObICTPOe BHEApPEeHWe HOBbIX pelleHuii, BapMaTUBHOCTb
CEePBUCHBIX OMLMIA, BEICOKME HAaYYHble KOMMEeTeHUNN U MHHOBALUMN Ha CTbIKe COBPEMEHHbIX TEXHOMOMMIA U aKTyabHbIX
TEeHOEHLUMI pbIHKa.

|  POHEPA — nupep pa3suTHA TEXHONOrMI HAKOMIEHUA SHEPrum

Hal'l aB/1IeHUud - AKTYyanbHble IUTUIA-NOHHbIE TEXHONOMMW — Pa3paboTka 1 pa3BuTue
p TEXHOMOIMI MPOU3BOLACTBA CYLLECTBYHOLWMX XUMUYECKMX UCTOYHMKOB TOKA
pa3BMTMH - [oCTANTMEBbBIE TEXHONOTMW — Pa3BUTME NEPCMNEKTUBHBIX XUMUYECKIMX

MCTOYHWMKOB TOKa

- JloKanusauma KOMNAeKTYWMX 4158 NPON3BOACTBA MNTUA-MOHHbIX
baTapeit B PO (pa3paboTka HOBbIX HAYYHO-TEXHNYECKUX PeLIeHNA Ana
nokanusaumm)

KomnaHma nocToaHHO COBepLWeHCTBYeT TeKylne MeToabl MPOnN3BOACTBA N 3aHMMAETCA NCC/1eOoBaHNeEM NMepCrneKTUMBHbIX
N anbTepPHaTUBHbIX TeXHONOru HakonneHuns JHeprnn.



TonnusHaa KomnaHua PocaTtoma «TB3JT» NNTUR-noHHble GaTapen 1 CUCTeMbl HAKOMEHUSA IHEPTUN

4 POHEPA
u, POCATOM

POHEPA — uHTerpaTop
fockopnopauuun «Pocatom» No HanpaBneHUIo
«CncTembl HAKOMJIEHUA SHEPrUn»

POHEPA (PocaTtom aHeproakkymMynmpyoLime peweHms) — KOMMNaHWS, rae NocTostHHO
COBEPLUEHCTBYIOTCA TEXHOIOMMWN U HE NPEeKPALLAOTCA UCCNef0BaHNA NepCneKTUBHbIX
N anbTePHATUBHbIX TEXHONOMMIN HAKOMIEHUS SHEPrUm.

KomnaHusa POHEPA pa3pabaTbiBaeT M NPON3BOAUT NMNTUN-NOHHbIE HAKOMUTENN IHEPT NN, @ TAKXKE PELIEHNS HA X OCHOBE:
CTalUMOHAPHbIE CUCTEMbI HAKOMIEHUS SHEPTUN N TATOBbIE DaTapeun ANs Pa3NNYHbIX BUAOB 31eKTPOTPaHCnopTa.

Hawu akTusbl Mockea CaHkT-MNeTepbypr

- [1pOV3BOACTBEHHbIE MOLLIHOCTH - CepBUCHbIN LEHTP
00 500 MBTu/rog,
KanuHuHrpap
- HayyHo-TexHM4YecKune LeHTpbI
- [1pOoW3BOACTBO MOJIHOMO LMK/
= VcnbiTaTenbHble nabopatopum MoLWHOCTbIO 4 TBTy/ron B8 2025 T.

- [1pOon3BOACTBO MNOMIHOIO UKMK/Ia HOBOCMGMpCK
MoLHOCTbIO 4 TBTY/rog B 2026 T.
- [1pon3BOACTBO KATOAHbBIX
Matepuanos

Poctn PON3BOACTBEHHDLIX aKTUBOB

2021 — 2022 — 2023

OnbITHO-NPOMbILW/IEHHOE C6opquoe npousBoAcCTBO OTKpbITUE NPOU3BOACTBA
npoussoacTBo B MockBee Ha 6a3e MocKkoBcKoro B MockBe
3aBOoja nosimmeTannos

15-30"" 150"~ 470"



POHEPA renera.ru

OcCHOBHbIe HarnpaBJ1eHUA AEATE/NIbHOCTU

i

- CTauMOHapHbIe CUCTEeMbI > TaroBble 6aTapeun Ana pa3nnyHbIX
HaKOMMIEHUS IHEPTUN U UCTOYHUKM BMIOB 3/IEKTPOTPaHCNopTa
b6ecnepeboiHOro NUTaHMSA

TekyLlas NpPoM3BOACTBEHHAS Hay4YHO-TEXHNYECKMX rnaTeHTa
MOLLHOCTb LeHTpa

) |
COBOKYMHas MOLWHOCTb NMPON3BOACTBEHHbBIX HOy-Xay
NPON3BOACTBEHHbIX naoL,aaoK
nnowapnok c 2026r.

— 2025 — 2026 — 2030

OTKpbITUE ruradabpuku OTKpbITUE ruradabpuku MnaH
B KanuHurpapckoii o6nactu B MockBe

4400™  3400™" >16000"™"
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KnioueBble npemmMmyuecrtea KOMmnaHnUm

KomnaHua POHEPA cnocobcTByeT akTUBHOMY Pa3BUTUIO HOBOM Ans Poccum otpacim
NPOMBbIWNEHHOCTUN — MPOU3BOACTBY BbICOKOTEXHONOMMYHBIX M COBPEMEHHbIX TUTUN -
MOHHbIX aKKyMy/IATOPOB A1 UCTOYHMKOB NUTaHUSA, TATOBbIX OaTapen 1 cuctem
HaKOMMNEeHNA SHEPrnKn PaA3IMYHOIO Ha3HaYeHuUs.

Jlokanusauusa ConpoBoxpaeHue
O
[ePvNe)
- [NyboKMi ypoBeHb NoKanm3aumm qm? - TexHUKO-3KOHOMMYecKoe
NPOM3BOACTBA HakonuTenemn (P 000CHOBaHWe, rapaHTUnHoe
SHeprumn 0bCnyXMBaHMe, cepBuC

ABTOPCTBO TEXHOJIOrUIA DHeproKoHCaNTUHI
E@ - CoOCTBEHHbIE NATEHTbI - Pa3paboTka BapmnaHToOB
d N HOYy-Xay 3HeproadGeKTMBHOIO

nprmeHeHnA

TeXHn4yeckne UeHTpPbI nogxopn K coTpyoHmn4ecTBy

ﬂ R&D' Mb6kocTtb
, B
4 - Cob6CTBeHHbIe HayYHO- = VHAVBUOYaNbHbIA U TMBKU

CBOM MOLHOCTH JKonoruyeckasa 6e3onacHoCTb
@ = DKONOrMYyHas yTUImn3aums

- CobcTBeHHble /y NNTUIR-MOHHBIX BaTapen
(B nepumeTpe PocaToma)

npon3BoACTBEHHbIE MNOWaaKn

[Be co6cTBEHHbIe ruragabpuku B Poccumn

B 2025 1 2026 rogax POHEPA oTkpbiBaeT gee ruradabpukm no nponsBoacTBy
NUTUMA-NOHHbIX aKKYyMYNSTOPHbIX 6aTapen mowHocTbio 4 000 MBT-u (4 I'BT-4) Kaxaas.
OpHa dpabpuka moxeTt obecneunts baTapesmm 50 000 snekTpomobunen.

B MnaHMpyemas MOLLHOCTb ABYX
L ruradabpumk No NPOM3BOACTBY NUTUIA-
Brogj MOHHbIX YEEeK U CUCTEM HAKOMIEHUS

3N1eKTpOo3Heprum (obLlas eMKOCTb
BbIMyCKaeMblx baTapen).

8 "R&D — Hay4yHO-UCCNefoBaTenbckas AeATENbHOCTb.
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Beoa ruragpabpuk B aKcnyaTaumio

MepBas rurapabpuka otkpoeTcs B . HemaH KanuHuHrpagckor obnactu yxe B 2025
rogy. Bropas ruradabpuka — B 2026 rogy B r. MockBa. Ha pabpukax byneT obecneveH
MOJHbIV LUK/ NPOM3BOACTBA OT HAHECEHUS aKTUBHbIX MaTepMasioB A0 BbiMyckKa
FOTOBbIX PELUEHWUN.

MMracdabpukm ByayT BbiNyCKaTb TArOBblE aKKYMYNATOPHbIe baTapen ans
3NeKTpoTpaHcnopTa 1 6aTapen ANs CTALNOHAPHBIX CUCTEM XPaHEHUS SNIEKTPOIHEPTUN.

MonHbIN LMKN Npou3BOACTBA

[MoarotoBka KaToAHOMN HaHeceHWe maTepunanos Hape3ska
M aHOOHOW CMeCK, 3/1IeKTponnTa Ha 3NEeKTPOLHYIO NIEHTY 3NEKTPOJoB

dopmmpoBaHue ®dopmnposaHue ®dopmnposaHme
AYEeNKU MOAYNs U3 iyeek G6aTapenu




TonnueHas KoMmnaHua Pocatoma «TBIJT» JIUTUA-NoHHbIle 6aTapen M CUCTEMbI HAKOMEHUS SHEPTrnmn

MpeumywecTBa NMTUN-NOHHDbIX 6aTapen POHEPA

JINTUN-NOHHBbIE aKKyMYNATOPHbIe BaTapen 061afatoT BbICOKOMW NIOTHOCTbLIO SHEPIUK,
KOMMAKTHOCTbIO, BO3MOXHOCTbIO ObICTPOW 3apAAKM, BbICOKMMU Pa3pAagHbIMU
XapaKTepUCTUKaMMU.

Hanuyne y komnanum POIHEPA KoMneTeHUMI Ha BCex 3Tanax MPOM3BOACTBA M MOAY/IbHAA apXMTEKTypa HakonuTenemn
SHEepPruu No3BOMSET CO3AaBaTb Kak TUMOBbIE, TaK U MHAMBMOYaNbHbIE peleHna nof Ntobble TpeboBaHMA NPoeKTa.

NMpeumywecrtea
- Bbicokaa nNOTHOCTb 3HEPTrnm - B0O3MOXHOCTb ObICTPOro 3apsiaa 1 paspana
- CobOCTBEHHasA CMCTEMA KOHTPOAA U yNpaBieHus - MopaynbHaa apxuTekTypa

baTapeei cobCcTBEHHOMN pa3paboTku (BMST)
- BbICOKOMOLLHbIE 1 BbICOKOEMKME BapUaHThl
- [MpoOo/MKNTENbHbBINA CPOK CYXKObI M LIMKINYECKUIA NCMONHEHWA

pecypc

= WnpoKknii TemnepaTypHbI AMana3oH paboTsl —
- Hun3Kaa cKopoCTb Aerpagaumm eMkoCcTu oT -60 go + 55 °C?

YeTbipe cTyneHu cuctembl 6e3onacHocTu Hakonutenen POHEPA

Ha ypoBHe su4eliku
icnonb3oBaHWe COBPEMEHHbIX
MaTepranos 1 Pa3HOCTOPOHHMX
MeTOA0B TECTMPOBAHNS

MpoekTupoBaHue

B cooTBeTCTBMM C TpebOoBaHMAMM
[OCT 1 mexayHapOL4HbIX
CTaHOapTOB 6e30MacHOCTH

ESK OOH 100.2, UN DOT 38

YnpasneHune n KOHTpPo/b Moxxapob6e3onacHocTb
Mcnone3sosatie BMS Mopynb noxapoTyweHns OnumMoHanbHo
cobcTBEHHOW pa3paboTku C TexHosornem CucTema KoHTpona
MUKPOKaNCynMpoBaHua AOCTYNa, yAaneHHbIN
MOHUTOPUHI

OrHeTylWalmnx BeLecTs v ynpasnexue

10 TBMS (battery management system) — cucTema KOHTPONSA U ynpasieHns 6aTapeen.
2Mpun HaNMYUKM cucTemsl TepmomeHegxmerTa (TMS).
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JinTun-moHHblie auemnku POHEPA

Hanwnuune TexHonornm paspaboTkm Hapaay C NPOU3BOACTBEHHBbIMU MOLLHOCTSIMM
nossonsoT OO0 «POHEPA» co3pgaBaTb WMPOKUIA CMEKTP PeLUeHN Ha Ba3e NnTui-
MOHHbIX iYeeK COOCTBEHHOro NPON3BOACTBA.

Bnarogaps obHosneHHOMY dopmM-bakTopy VDA! NUTUI-MOHHbIX AYeeK, BO3MOXHO MUX MpUMeHeHne B baTapesx
HW3KOMOJMbHbBIX 3N1eKTpoMobunern noboro TMNa, cMcTemMax HakonneHusa anekTposHeprun (CHI) n MCTOYHUKAX
becnepebonHoro nutanus (MBM). EamHbin Gopm-hakTop NMUTUIN-UOHHbIX SUeeK CNocobCTBYET YHUDUKALMM aPXUTEKTYPHbBIX
peLlleHni 1 NOBbIWEHWIO YHUBEPCANTBHOCTU NPOAYKLMN.

) @ 0. -‘ 260 BT-u/Kkr

F POCATOM
=4 — BbICOKasi NMMIOTHOCTb
3Heprum

Mogaenb 123100302E1 123100302_P50A (B pa3spaboTke)
Tnn KaTogHOrO MaTepmrana NMC (HMKenb-mapraHeL-kKobanbT)
HomnHanbHas eMKoCTb 60 Aey 50 Ay
YaenbHas 3HEProeMKoCTb 260 Btey/kr / 598 Bteu/n 218 BTeu/kr / 490 BTeu/n
HoMrHanbHoe HanpsxeHve 3,70B
MakcrManbHbIn TOK 3apsiaa/paspsaa 1,5C (90 A)/ 2C (120 A) 2C (100 A)/ 4C (200 A)
[nana3zoH paboyero HanpsKeHns 2,7~428B
[nanasoH paboymx Temnepatyp? 3apan 0°C3+55°C | Pa3pan-20°C +55°C
Pa3mepbl (ANMHa X BbICOTA X TOJLIMHA) 303x100x 12,3 Mm

"WVDA (Verband der Automobilindustrie) — Accounauns 2Mpu HaNMYUU CUCTEMbI TEPMOCTATUPOBAHMA.
aBTOMOOWABHON MHAYCTPUM TepMaHnu. 3TokuW 3apana u paspana MOryT 6biTb OrpaHuyeHsbl 11
B HEKOTOPbIX AManasoHax Temnepartyp
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YHuBepCcanbHbI MOAY/b

YHUBepcanbHbli MOAYIb ANA Pa3/INYHbIX PELUEeHU

YHMBepCanbHaa KOHCTPYKLMA COOCTBEHHOM pa3paboTku No3BoNsSeT NpUMeHATb Moagynn PIHEPA kak Ha
31eKTPOTPaHCNOPTe B COCTaBe TAroBbIX OaTapel, Tak 1 B CTaLlMOHAaPHBIX CUCTEMAX PAa3NIMYHOMO Ha3HaYeHUs.

BapVIaTVIBHOCTb NCNO/THEHNA 3a CHET Pa3/IMYHbIX BAPMaHTOB COeANHEeHNA A4eeK B COCTaBe MOAY1A MO3BOIAET
I'IO)_'J,O6paTb NMapaMeTpbl 6aTapem B TOYHOM COOTBETCTBUN C Tpe6OBaHMHMVI KOHKPETHOro npnMmeHeHn4.

Tarosble 6aTapen PIHEPA NpuMEeHSIOTCS B TErKOBbIX 3/1IEKTPOMOOUNAX, 3NeKTPobyCax, KapbepHOM 1 CK1aACcKon
TEXHWKE, FPY30BbIX 3N1€KTPOMOBUIAX, BOAHOM 3N1EKTPOTPAHCNOPTeE.

MopaynbHble akKyMynaTOpHble 6aTapen NPUMEHSIOTCA B CTaLMOHAPHBIX CUCTEMAX HAKOMIeHWs SHEPIKM, MCNONb3yeMblX
B SHEPreTUYeCKoM CUCTeEME — pacnpefennTeNbHbIX Y MarmcTPanbHbIX CeTAX, HedTe-rasoBoM CeKTope, Ha
NPOMbILWIEHHbIX NPeanpUaTUsX, a Takxe B MBM" npombliwneHHoro knacca, 8 LLOA? 1 apyrmx obbekTax.

BaTapeiiHbiii moaynb popmata VDA c nMTUN-UOHHDBIMU AiYeriKamu 60 A-y

Mopenb NE600-044 NE180-014 NE120-022
KoHburypauns 12S1P 4S3P 6S2P
HoMWnHanbHas eMKoCTb 60 A=y 180 A=y 120 A=y
HomurHanbHasa sHeprug 2,66 KBTey 2,66 KBTey 2,66 KBTey
HoMWHaNbHOEe HanpsaXXeHne 44.4B 14,8 B 22,28
[nana3oH paboyero HanpsxeHns 32,4~50,4B 10,8~ 16,8B 16,2~ 25,2B
MaccoBas nfIoTHOCTb SHEpPrum 216 BTey/kr 216 BTey/kr 216 BTeu/Kkr
MakcrmanbHble TOKM 3apsaaa 1.5C (90 A) 1.5C (270 A) 1.5C (180 A)
MakcrManbHble TOKM pa3psaaa 2C (120 A) 2C (360 A) 2C (240 A)
Macca ~12 kr ~12 kr ~12 kr

BaTapeliiHbiii moaynb ¢popmata VDA c nuTuii-moHHbIMU A4eiikamn 50 A-y (B paspaboTke)

NE500-044 NE150-014 NE100-022
Mogenb (B pa3paboTke) (B pa3paboTke) (B paspaboTke)
KoHburypauns 12S1P 4S3P 6S2P
HoMWHanbHas eMKoCTb 50 Aey 150 Aey 100 A=y
HomurHanbHas sHeprus 2,22 KBTey 2,22 KBTey 2,22 kKBTey
HoMKWHaNbHOE HanpsXXeHne 44.4B 14,8 B 22,28
[nana3oH paboyero HanpsxeHns 32,4~50,4B 10,8~ 16,8 B 16,2~25,2B
MaccoBas nnoTHOCTb 3Heprum 198 Brey/Kkr 198 Brey/kr 198 BTey/Kr
MakcrManbHble ToKM 3apaaa 2C (100 A) 2C (300 A) 2C (200 A)
MakcrmanbHble TOKM pa3paaa 4C (200 A) 4C (600 A) 4C (400 A)
Macca 11,2 kr 11,2 kr 11,2 kr

12 BN — ucrounnk 6ecnepeboHOro NUTaHUA. 2400 — ueHTp 06paboOTKM AaHHbIX.
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POHEPA

Mogaynb

12 A4yeek

dopmupyoT MOaYIb

Taroasi 6aTapes
3nekTpomobuns

[ByHanpaBneHHbIN

Cuctema
HakonneHus
3NEKTPO3HEPTUN

Lkad c cuctemon

KOHTpOS
W ynpaBneHus

AKKYMYNATOPHbIX

Wkad
bartapen
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PeweHunsa pna asneKTpoTpaHcnopTa

MpeumyuwectBa TAroBbix 6aTapeit POHEPA:

= BblCOKasA MIOTHOCTb SHEPIUU NNTUN-UOHHbBIX SYeeK - ynpaenexue no CAN (J1939);
NMC 811 cobcTBEHHOM pa3paboTky;
= NpUMeEHEeHMNE atOMUHNEBbBIX M KOMMO3UTHbIX

- OblcTpas 3apaaKa; MaTepuranoB ANa yMeHbLUeHNs macchl baTapei;
- cooTBeTCTBMe cTaHAapTam: ESK OOH, TP/TC, GB/T. - MHOroypoBHeBas cMcTeMa 6€30MacHOCTMN.
Mopaynu Ha 6a3e mexayHapoaHoro bataperHoro
cTaHpapTa VDA,

|  Lupokwuit cnekTp peleHnii 4ns NErkoBoro 3NeKTPOTPaHCNopTa.

PelwueHuns pna nerkosbix
3neKTpomobunen
pa3nuyHoro Tuna:

HEV', PHEV?, BEV3, FCEVA.

"HEV (hybrid electric vehicle) — rubpuaHbiii aBTOMOGUIb. 3BEV (battery electric vehicle) — 3nekTpomMobunb ¢ nuTaHnem
2PHEV (plug-in hybrid electric vehicle) — nogkntoyaemslin NCKNIOYNTENbHO OT 3neKkTpobaTapen.
14 rMOPUAHbLIA aBTOMOOUb. 4FCEV (fuel cell electric vehicle) — anekTpomobuns

Ha BOOOPOLHbIX TONANBHbIX AYyemnKax.



PIHEPA

Maccakmpckum
3NEeKTPOTPaHCMNOPT:
3NeKTpobychl
(ONC', UFC?, IMC3)

YHuBepcanbHbie peleHus ang
Pa3nnyHbIX BUAOB TPaHCMNopTa:

- BO[HbIV TPAHCNOPT (PeYHOM 1 MOPCKOM);
= Kene3HOLOPOXHbIV TPAHCMOPT;

- KOMMEPYECKMI 3NeKTpoTpaHCnopT
(LCV* 1 rpy30B0OI1 3/1€KTPOTPAHCIOPT);

- CpencTBa MHAMBUAYaNbHON MOBUIBHOCTY.

renera.ru

KomMneTeHUMW 1 OMbIT peann3oBaHHbIX MPOEKTOB
noseonsaoT POHEPA oka3biBaTb MOMHbIA CNEKTP yCayr
MO OCHALLEHWMIO MNODObIX 31EKTPOTPAHCMOPTHbLIX CPeACTB
TAroBbIMK BaTapesmy COBCTBEHHOIO MPOM3BOACTBRA.

= WHTerpauns 6atapen B nnatGopmy TPaHCMNOPTHOro
CpeAcTBa Ha 3Tane NPoeKTUPOBaAHMS.

- MacwTtabupoBaHue 1 noabop napameTpos baTapeu
NOA HYXXAbl 3aKa3yuKa.

"ONC (over night charging) — HouHasa 3apaaka.
2UFC (ultra fast charging) — cBepx6bicTpas 3apsaka.
3IMC (in motion charging) — 3apsigka Bo BpeMs ABMXEHNUS.

Mbkoe npoeKkTUpoBaHue obLeit
3HeproemMKocTUu TAroBon 6atapeun

40" 500"

4LCV (light commercial vehicle) — nerkosecHblii KOMMEPYECKUI
TpaHCnopT. ']5



TonnusHaa KomnaHua PocaTtoma «TB3JT» NNTUR-noHHble GaTapen 1 CUCTeMbl HAKOMEHUSA IHEPTUN

PeweHusa pna JHEPreTnukKun

CTauMoHapHble cMCTeMbl HakonneHus anekTposHeprum (CH33) npumeHstoTcs

B dHEpPreTUyeckom cucTemMe — pacnpeaenmtenbHbIX U MarncTpanbHbIX CeTAX,
3NEKTPUYECKUX CTaHUMAX M noacTaHumsax, LO4', HedTe-rasoBom cekTope,

Ha MPOMBILLIEHHbIX MPEANPUATUAX N APYrMX 00bekTax, Ana obecneyeHms banaHca
BbIpaboTKM 1 NOTpebNeHns 31eKTPOIHEPTUMN 1 MOBbIWEHNSA SHEPro3OPEKTUBHOCTU.

HasHauyeHue:

- JHepromeHeoXXMeHT: KoMneHcaynd - MHTErpaumna O6beKTOB Bl/|32 B OHEProcncTtemy
pe3KkonepeMeHHOW Harpy3Ku, CrnaxmneaHue NMKoB
noTpebneHuns, onTUMM3aLms NPoduns Harpyskn - KomneHcauusa aeduLMTa MOLHOCTH

- obecrneyeHye HagexXHOro 3ﬂeKTpOCHa6)KeHI/Iﬂ

- opraHuM3aumns rmbpuUaHbIX MUKPOrpUAOB
1 PEe3ePBHOI0 NUTAHWSA

ﬁ
- obecnevyeHre pe3epBHOro NUTaHUa CUCTeM obecnedeHie ka4eCTsa 3NeKTPOIHEPrUM

onepaTtmBHOro NOCTOAHHOIO TOKa
= OpraHM3aund aBTOHOMHbIX rl/|6pl/I,EI,HbIX

= UHTerpaymnsa c 3)'IeKTpVI‘4€CKOIh Sapﬂ,EI,HOPI CTaHLI,l/IEI;I SHEProKoOMMJIeKCOB

MpuMeHeHMe CcTaunoHapHbIX peweHnn PIHEPA no3BonseT MOBLICUTL TEXHUKO-3KOHOMMYECKME MOKa3aTenu
1N 3bGEKTUBHOCTL paboTbl reHepupytowero obopyaoBaHns 1 obecneunTs becnepeboiiHoe NUTaHWe noTpebuTenein
3NeKTPO3HEepPrum.

MpUMeHeHne CUCTEM HaKOMJIEHUS SHEPTUM B COBPEMEHHbIX SHEProCUCTEMAX
MO3BOJIAET MNOBbLICUTb YNPABAAEMOCTb M HABNIOAAEMOCTb 3/1IEMEHTOB 3HEPTrOCUCTEM,
a TaKXe peann3oBaTb MHTENNEKTYalIbHblE aNrOPUTMbI Mepefayu, pacnpeneneHums

N NOTPeBNEHNS SNTEKTPOIHEPTUN.

NMpumeHeHne:
= 3N1eKTpunyecKkmne cetun = BO300OHOBNAEMbIE UCTOYHUKM JHeprmnn
= MNPOMbILWIEHHbIE MPeanpuaTnA -> 3aMeHa reHepaTopoOB 31EKTPOIHEPIUN Ha

MCKOMnaemom Tonamnee

P3HEPA
POCATON CHCTEMbI HAKOMNEHHA SHEPTYM

16 "WOLO — ueHTp 06paboTKM gaHHbIX. 2BN3 — BO306HOBAAEMbIE UCTOYHUKIN SHEPTUN.
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CraunoHapHble
CUCTEMbI HAaKOMNEHUS
3N1eKTPO3HEPTrnM
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TonnusHaa KomnaHua PocaTtoma «TB3JT» NNTUR-noHHble GaTapen 1 CUCTeMbl HAKOMEHUSA IHEPTUN

PeweHusa pna JHEPreTnukKun

MoaynbHas apxutekTypa Hakonuteneun sHeprum POHEPA no3ssonseT co3pgasathb
CUCTEMbI MPaKTUYeckn Ntoboro macwtaba — OoT KOMMNAKTHbIX CUCTEM A9 TOKANIbHbIX
notpebutenen fo kpynHoix BN gna LLOA? n macluTabHbIX MPoMbiLueHHbIX MBI
KOHTEMHEepPHOro UCMONIHEHUS.

CTtaumoHapHblie cucteMbl HakonnieHus sHepruu POHEPA pns o6beKToB saHepreTukm

Jlerkas uHTerpawums c CUI0BOW 3EKTPOHNKOM N060ro NponssoauTens

18 "MBM — ncTo4yHuK GecnepeboONHOro NUTAHMA. 210 — ueHTp 06paboOTKM AAHHbIX.



POHEPA

BapuaHTbl UCNONHEeHUNA

CHCTEMEI HAKDMIEHRA SHEPTVH

__,
©

-~ EEERIILLIII))
HAKOTIUTENDL 3HEPTWW

MY — npaBuna ycTponcTBa 3/1€KTPOYCTAHOBOK

renera.ru

MpombllneHHas cucTema HakoneHus
3Heprum

KnioueBbie XapaKTepUCTUKMU:

->

WUPOKNIA GYHKLUMOHAN Y TMOKOCTb HACTPOMKIM anropnTMoB
paboThl

0o 1,5 MBT4 B 01HOM KOHTelNHepe

NPOEKTUPOBaHMeE B COOTBETCTBMM C [1YI!
1N FOCYAAPCTBEHHbIMM CTaHAapTamu PO

nerkas MacwtabvpyemocTb MOLHOCTMN 1 SHEPTrOEMKOCTH
6narofaps MOAYNbHOM apxUTeKType

yAaneHHbI MOHUTOPWHT 1 yNpaBneHue

BCTPOEHHadA cncTeMa KJIMMaTKOHTPO14, FIO)KapHO-OXpaHHOI;I
CUTHaNM3aunm N nNoXapoTyweHna, N KOHTPOA A0CTYMNa

KoMnakTHas cucTema HaKonjeHus 3Heprum
ANA PaNOHHbIX CeTeN U MasbiX NPeaAnpuUaTU

KnioueBbie XxapaKTepUCTUKMU:

->

>

pesepBMpoOBaHMe MNTaHNA OTBETCTBEHHbIX FIOTpe6l/ITeJ'Iel7I

obecrneyeHe KaueCTBa 3N1eKTPOIHEPTUM Y KOHEYHbIX
notpebutenen

MouiHocTb: 4o 100 kBA
eMKOCTb: 0 144 kBTy

oHNanH-NBI — MrHOBeHHOE Nepek/oYeHre Ha
pPe3epPBHbIN UCTOYHMK NMUTAHWSA

COBMECTMMOCTb C I0ObIMU MHBEPTOPAMM C HaNPSKEHNEM
10900 B v nogaepxkoi npotokona MODBUS RTU/TCP

MopaynbHbIN UCTOYHUK BecnepeboiiHoro
nutanua (UBIM) c nuTnn-noHHom GaTtapeei

KnroueBble XapaKTepUucTuku:

>

->

>

->

MBI nBoiHoro npeobpasosaHuns (oHnarH MBI)
eauHM4YHaa mowwHocTb MBI o1 100 go 1200 kBT
MacwTabuposarue MBI go 10-ko8 MBT/MBTy

noboe BpeMs pe3epBnpOBaHNA Harpy3Ku

19



TonnusHaa KomnaHua PocaTtoma «TB3JT» NNTUR-noHHble GaTapen 1 CUCTeMbl HAKOMEHUSA IHEPTUN

PeweHua gna cneuuanbHOU TEXHUKU

POHEPA nomoraert:

- MOLEPHM3MPOBATH CYLLECTBYHOLLYIO TEXHMKY C 3aMEHOM
CBUHLLOBO-KNUC/IOTHOM TArOBOM OaTapen Ha NUTUN-UOHHY!IO;

= CnpoekTMpoBaTb baTapeto 4N HOBOW TEXHUKMN;

- pa3paboTaTb TEXHUKO-3KOHOMMUYECKoe 060CHOBaHMe Nepexoaa
Ha NUTUN-NOHHYIO BaTapeto.

LLinpokui cnekTp pelieHun gns:
- CKﬂa,EI,CKOVI TeXHUKN

- KOMMyHaJ’IbHOIh TEXHUNKUN

- I'OpHO—LIJaXTHOl;I TeXHWKN

- a3pPOMNOPTOBOM TEXHUKM

- poboToB

- NOABOAHOM TEXHUKU

= )XKeNne3HoA4O0POXHOro TPAaHCMOopPTa

MpeumywecTsa NUTUIN-NOHHDbIX BaTapen
ANA cNeuyanbHON TEXHUKK:

- BbICOKas NIOTHOCTb dHEPTUN - MUHUMaNbHbIA Camopaspasg
= MUHUMaNbHbIM 06beM - CpOK OKynaemocTu 2—3 roaa
0b6CcNyXMBaHUS B CPaBHeHWUM
CO CBMHLLOBO-KNCOTHBIMK
- CTabunbHOe HamnpsKeHve Ha 6aTapeamu’

paboyem AManasoHe pa3psaa
= oTcyTCTBME 3D PEKTa MaMATH
- BO3MOXHOCTb 3aps/a
OT ObITOBOW 31EKTPOCETH - yO0OHbIN MOHUTOPUHI COCTOSHMSA
baTtapeu
- BO3MOXHOCTb ObICTPOW 3apsaKu

20 '8 zasucumoctn o7 XapakTepucTUK npoekTa.
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