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Advanced Energy u lMAO «3Heprus» cerogHs

2021 rog ocHoBaHue komnaHum OO0 «3aBaHCT DHePAXN»

# Ha MNPOU3BOACTBEHHbIX MOLLHOCTAX OLHOrO0 M3 KpynHenwmnx  poccunckux npegnpuatnn NAO  «3OHeprusa» C

\ MCNoNb30BaHMEM NepesoBbIX TEXHOMOMN Be4YLWNX POCCUNCKNX NapTHEPOB

ADVANCED OO0 «BaBaHCT JHepMKM» — WHXUHUPUHIOBas, MOMHOCTLIO JloKanM3oBaHHAd KOMMaHus, pas3paboTynk U
ENERGY N3roTOBUTENMb JIUTUN-UOHHBIX aKKyMYMATOPHbIX ©OaTapen Ans CKNagcKow, KIMHMHIOBOWM W OPYroM TEXHWKN Ha

ANEeKTPOTAre, CUCTEM HAKOMIEHNS ANEKTPO3HEPrnn, UCTOYHNKOB BecnepebonHOro NuTaHus.

@ NMNAO «3dHeprusa» m 000 «9aBaHCT DHEPKN»

v 36 [a npou3BOACTBEHHbLIX nnowagen, 11 npomnsBOLCTBEHHbIX v bonee 800 yHMKanbHbIX NPOEKTOB;
Yy4acCTKOB; v bonee 500 MnH. py6. MHBECTMLMIA B NPOM3BOACTBO;

v bonee 80 neT ctabunbHOM paboThl; v bonee 200 pabo4ynx MecT co3gaHo;

v KpynHenwee B Poccun npegnpustme MNOSHOMO uUukna Mo v bonee 150 MBT 4/roa - npon3soacTBeHHasa nuHus LifePO4;
pa3paboTke N NPOM3BOACTBY XMMUYECKUX NCTOYHMKOB TOKA; v bonee 15 MBT 4/rog - npon3soacTBeHHasA NnHuA 18650;

v CobcTBEHHAsA Hay4YHO-TEXHUYecKkasn 6asa; v bonee 3500 AKB gna cknagckom TEXHUKM,

v bonee 20 anekrpoxumuyeckux cuctem. bonee 600 OCHOBHbIX v CepBUCHOE COMNPOBOXAEHWE Ha BEeCb rapaHTUMHbBIA U
eanHuny, npoaykumn. U3 Hux 6onee 30 TunopasmepoB IUTUN- NnocTrapaHTUNHBLIN Nepuos C BO3MOXHOCTbIO pacLUMpeHHOMN
MOHHBIX aKKyMynaTopoB u 6atapen; rapaHTuu,

<

v MHOroypoBHeBbI/ KOHTPOSIb Ka4eCTBa; BbinonHeHne pabot nwbon CROXHOCTW, HayMHas oOT
CtabunbHoe oMHaAHCOBOE MOSOXEHNE; KOHCYNbTUpOBaHUs, obydeHuss U1 OUMArHOCTMKM OO0
v Ceptudpukauma geatensHoctn no FOCT PB. KanutanbHOro peMoHTa n mogepHusaumm AKB.
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Advanced Energy. O komnaHuu

I «<OOBAHCT 3HEPOXKW» B LMOPAX
>800 >4000 >1000 >2000

VYHUKabHbIX AKB ans cknagckon AKB ans AKB ana manoro
NPOEKTOB TEXHUKN KIMHUHIa TpaHcnopTa
>5500 >500 >800 >120
3apAaHbIX CE€PBUCHbIX O0BOJIbHbIX AKbB ansa
yCTPOMNCTB peLeHmnm K/IMEHTOB poboTos

MOLUIHOCTY «3ABAHCT SHEPMV> |

>500 >350 >150 >11

M/H. py6. MHBECTULMI paboumnx mect MBT-4/roa-LiFePO, MBT-4/roa-18650
B NPOM3BOACTBO CO34aHO NPoOn3BOACTBEHHAA NpPou3BOACTBEHHAA
NINHUA NINHUA



[MTpon3BoaCTBEHHbIEe MOLHOCTH

— YpPOBEeHb JfloKanusauuv nMMTUN-UOHHbLIX baTapeu

BMS

YHukansbHas MOAyIbHas
cuctema BMS cobcTtBeHHOM
pa3paboTku

3AFOTOBUTENBbHbIU
YYACTOK

[detann wn koMnnekTywLwme
cobCTBEHHOrO NPON3BOACTBA

COBCTBEHHbIN
KOHCTPYKTOPCKWUN OTOEN

Bo3moxxHOCTb paspaboTku nobown
AKB no TtexHuyeckomy 3agaHuio
KnueHTa

METAJIJTOOBPABOTKA

BO3MOXHOCTb W3roToBrieHus
kopnyca anga AKb

COBCTBEHHbIN
UCNbITATENbHbLIN LEHTP

JINHUA NO NPOU3BOACTBY
AKB U AYEEK

BoamoxxHocTb cbopkn AKB 13 sueek
cobCTBEHHOrO NPON3BOACTBA

3ABEPEHO MUHIMPOMTOPIOM!

LiFePO4 akkymynaTopbl UMetOT 3akrntoveHne MnHuctepcTaea NnpoMbILLIEHHOCTU 1 Toproenu PO
0 noaTBepXa4eHNN NPOM3BOACTBA NPOMBbILLIIEHHOW NPOAYKUNK Ha Tepputopun PP






[TponsBoaCcTBEHHbIE MOLLHOCTH | CeMAT




[TponsBoaCcTBEHHbIE MOLLHOCTH 4 | CeMAT
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CoBpemeHHble HanpaB/1eHUA Pa3BUTUSA

PA3SPABOTKA U U3TOTOBJIEHUE XUMNYECKUX NICTOYHUKOB TOKA:
3rfieMeHTOB NuUTaHus, akkymynsatopoB n AKb Ha ux ocHoBe
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ONeMeHTbl NUTaHUs AKKyMyInSaTopsbl LiFePO4 ONEKTPOXUMMYECKNE
AA FR6, AAA FRO3 18650 n 21700, AKKyMYnSaTOpbI KOHAEeHcaTopsbl
cbopKM Ha UX OCHOBE
w
L\ > AN
A
©—o) O )
Taroeble AKB AKB AKB AKB ans AKB ans Cuctembl
ANnsA norpy304Ho- AnAa CpeacTs ANa Manoro TpaHcnopTa KOMMYHasbHbIX CNyX6 KITMHUHIOBOW B6ecnepebornHoro
NOOBEMHON TEXHUKN MHONBUOYaNbHON TEXHUKMN MUTaHUSA
MOBGUNBLHOCTYU

METAINIOU3AENNA U TOPITOBOE OBOPYOOBAHMUE



OpraHusoBaHbl paboyne mecTa no NPoLInBKe
nnaT, PeMOHTY 3JIeKTPOHUKN, anarHoctukn AKb
n 3Y c noMoLlb MOBUNBLHOro cTeHaa angd
TECTMPOBaHNA U cneunanbHoOro obopyaoBaHus.

OcBoOe€eH BbInNycK NoObLIX Moaudmukaumm meaHbIX
LUMH NMoj, pasnnyHble TUMNbl aKKyMYISTOPHbIX S4Yeek
CobcTBEHHbIMKU cnnamm Ha ctaHkax Erko n KBT.
CoOCTBEHHbIN LEeX NO ranbBaHUKE NO3BONAeT
aenaTb NOKPbITUE KAk ONTOBOM, Tak U HAUKENeM Ans
3alMTblI OT KOPPO3UW.

OpraHnsoBaH y4acTOK MO U3roTOBMEHUIO
U npoBepke XrytoB Ansa scex tunos AKB.
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DNEKTPOHHbIE Kopnyc
— KOMMOHEHTb I

Cknaackaga TexXHUKa
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HacCTHbIM N KOMMEpPYeCKn
SM1EKTPOTPAHCMOPT



OrpoMHbIN ONbIT pa3padoTKu -




HoBaa moaynbHaa BMS

HoBas moaynbHas BMS -
MHHOBALIMOHHOE peLlleHne Ans ynpaBlieHUa akkyMynsatopamu,
obecneunBasi BbICOKYHO MTMOKOCTb U aganTUBHOCTb.
1. GSM. OTtnpaBka gaHHbIX 0 cocTtodAHun Bcen AKB B

OcHoBHas KoHuenuusa — obnako;
ncnosnib3oBaHne HebonblUMX NnaT U MoAyNen, Kaxabln 13 2. iw-relay. YnpaBneHne NcnonHUTENbHbIMU
KOTOPbIX OTBEYaET 3a CBOK KOHKPETHYI (PYHKLMIO. yCTpoOncTBaMu;
3. IW-rep. WUno3 gaHHbIix mexay 6nokom AKB un
@ P;LU?}Q > gf = o W@ MOAYNAMM 6anchmpOB|<?M|/| (syenkamn);
=Jl [ri A Um?@"ﬁﬁ@ : mﬁ@O 4. Logger. 3anncb CoBbITUI B XXypHan;
g = E o 5. RS485. LUnto3 gaHHbIX Ans CTOPOHHUX MOAKIHYEHUI

o T @ rno wunHe RS485;
Lbnﬂ:? 6. Stream-USB. WUnto3 gaHHbix mexay MK n cucrtemon;
T 7. Curr-sens. /I3amepeHue TokKa;
i ) 8. [MaccuBHbIN /aKTUBHBLIN MOAYNUN GaraHCUPOBKMU.
e - 9. Gam-power. ICTOYHWK NMUTaAHNA CUCTEMbI;
S 10. Stream|[CAN]. Wnto3 gaHHbIX mexay 6rnokamu

(c6opkamun) AKB;
11. Launch btn. Bknto4yeHue / BbiknodyeHne sBcen AKB.
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PA3SPABOTKA HOBOW MNATbI
BMS NO3BOJIUITA HAM
BHEOPATb HOBbIE

éﬂ ;ﬁ BbICOKOBOJIbTHBIE
oo 2o PELLIEHUS
MoaynbHan AKTHUBHaRA

BMS banaHcMpoBka

BbICOKOBO/IbTHbIE PELLEHUA
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3NeKTpo- KOMMyHanbHas noasemMHas e
TPAHCMOPT TEXHUMKA LT LLaxTHas Q
— O™ TexHMKa ‘
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poboT- poboTU3N-
nnatpopma poBaHHasA

TEXHMKa

BE3 OrPAHUYEHUA NO HANPAXEHUIO

batapes AnAa KapbepHoOro

dBTOCaMoOCBalia

Ha OCHoOBe
ayeexk JIMMN-100



O6yuyeHune cepBMCHbIX NAPTHEPOB U KINEHTOB

Mol chopmmpoBann BbICOKOKBANTMPULMPOBAHHYO CEPBUCHYKD KOMaHAy
npodeccnoHanoB, KoTopasi FroToBa BbINOMNHUTL paboTbl NGO CNOXKHOCTH,

HayMHas OT AMarHOCTMKK A0 KanuTanbHOro peMOHTa U MoAepHU3aumm OKA3bIBAEM TOJIHbIN
JIUTUEBBIX aKKyMyNSITOPHbLIX GaTapgn pasHbix NPOM3BOANTENEN. CMNEKTP YCNVYI
2
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[OunarHocTtuka anekTpoHnkn AKB;
MoaepHusauma akkyMynsTopHblx 6atapen;
TecT a4eek Ha a(PPEKTUBHYIO EMKOCTb;
3ameHa OLLIMHOBKM N CUIOBbIX YacTewu;
3amMeHa Kopnyca akkymynstopa;

[MpoBepka coeanHEHNN TEMNTOBU30POM,;
KanutanbHbI PEMOHT;

3ameHa pa3beMOB.

BbLIE3AHOWU
N CTALMOHAPHbBIV
CEPBWCHBIE LIEHTPbI

%

>30 cepBUCHbIX MAPTHEPOB
Ha Tepputopun PO



Tarosbie AKB.

WHTerpauua c ntobbim Bnaom TeXHUKu u 3y

Mpeumywectea Hawmx AKb

v MoNHOCTLIO NIOKanNU3oBaHHOE OTEYECTBEHHOE npon3BoacTBO

v CepBucHoe obcnyxuBaHue. KoHcynbTupoBaHue, 06y4deHue,
NOMOLLb B 3KCNyaTaumm

v UHXXMHUPUHT. ToNHBLIN KOMMMEKC ycryr oT pa3paboTkn NpoekTa,
Npoun3BOACTBA, MOAEPHMU3ALMM U CEPBUCHOIO 06CNY>KMBaHUS

\/A,an'ITaLIVIFl M Kactomusauusa. BoO3MOXHOCTb KacToMusaumm
npomn3BoacTtBa COrnacHo Tpe6OBaHI/IFIM 3aKa34ynka

v/ O6bnayHbIi cepBUC. BO3MOXHOCTb MOOKMIOYEHUS K OBnayHoMy
XPaHUNULLY AaHHbIX OnAsi NOCTOAHHOrO MOHUTOPWUHra paboTbl
TEXHUKN U COCTOSsIHMS BaTapen

YHUKanbHaa cuctema ynpaBrieHUsi akKyMynsiTOPHOM
6aTapeen (BMS)

BMS (Battery Management System) - SnekTpoHHass cuctema, KoTopas
KOHTpONMpyeT Mpouecc 3apsgkM U pas3psgku  akkymynaTopa, obecneuvvBaet
6e3onacHOCTb ero aKkcnnyatauuu, NpoBOAUT MOHUTOPUHI COCTOAHMS GaTapeu wu
aHanmn3 BTOPUYHbIX AaHHbLIX O €é paboTOCNOCOOHOCTM.

[Mo3BonseT CywecTBEHHO MOBbLICUTb TOKM aKTMBHOM ©anaHCUPOBKKM, 3TO BaXKHO AN1S
aKKyMYNSTOPHbIX 6aTapen ¢ BbICOKON EMKOCTbIO.

B nawy BMS ycrtaHaBnvBaeTcs cneuuarnbHbii MOAYMb C 3arpy>XeHHbIM B HEro
«A3bIkOM 00weHns TexHukn n AKbBy», 3a cueTt yero npomcxoauT uHTerpaumnsa BMS c
MoBbIM BUAOM TEXHUKUN U 3apsaHBIM YCTPOUCTBOM.




CUCTeMbl HAaKOM/IEHUA 3/1IEKTPOIHEPrum ,. . G CeMAT

Moaynu baTapeuHble

BarapenHble moaynu Advanced Energy LIJKa(pr
— yCTpOMUCTBa ans cucTem

HakonneHust aHeprum u UBM ¢ 3awmToit

baTtapenHble wkadpbl B 19"
ctonkax MBI obecneunBatot
BbICOKME paspsaHble
XapaKTePUCTUKN, MHOXECTBO
UMKIOB  3apsg/paspsag U
LLINPOKNIA TemnepaTtypHbIn

Cucrtembl AvanasoH aKcnnyatauuu.

oT nepesapsga, nepepaspsaga, \‘
MOBbILWEHHbIX TOKOB U  KOHTpONem
TemnepaTypbl aKcnnyartauuu.
MoHTupytoTca B 19" cTOMKYy.

HaKOMJMeHunsA JHeprmum

MHorodyHKLMOHansHoe
YCTPOWUCTBO [ANs YynpaBrieHus K o O il N st e
- aKTVI BHOVI M peaKTMBHOl‘/II o HTe M H e p H bl e MowHocTs Harpysku MowHOCTb Harpy3ku MowHOCTb Harpy3ku
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HEeCUHycoMaanbHOro TokKa W
HecuMmMeTPUn TpexdasHomn
cetn. bnarogaps rmbkoctn wu
Macwrtabupyemoctn  pelsaet
3agaynm anad obbektoB  C
LeHTpann3oBaHHbIM n
aBTOHOMHbIM
3HeprocHabxeHmem.
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KoHTenHepHble peLleHns R 7 :

rotoBble cuctembl CH3I3 ¢ - ‘\ ADVANCED
ObICTpbIM MOHTaXXOM n ~ ENERGY
nocrtaBkon. [Nlocrne 3aBoACcKoOro :
KOHTpons TpebyeTcss TOMbKo

yCTaHoBKa (yHOaMeHTa WU
NoAKMtoYeHME K ceTu.
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