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BBEJEHUE

[laHHoe u3aenue paspaboTaHo 1 nponssoanTca komnanueil AIIM-TEXHO crneunanbHo 415 PbIHKA AOMALIHUX CUCTEM HAKOMNEHNS
9HEPrnn 11 MpeacTaBnseT co6oi BbITOBYHO NUTHIA-Keneso-hochaTHyto (LFP) akkymynaTopHyto 6aTapeto. bnarogaps Takim
KOHCTPYKTMBHbIM OCOBEHHOCTAM, Kak BbICOKAst UHTErpaLms KOMNOHEHTOB, KOMNAKTHOCTb, Masbli BEC, MHTENNEKTYa bHOe YNpaB/eHme
W ANNTENBHbIN XM3HEHHbIN LMK, HACTOSLLEE U3AENUE LIMPOKO MCMOMb3YETCA HA PbIHKAX JOMALIHMX HAKOMWUTENER SHEPT X MO BCEMY
MUPY, OTNNYAETCA NPOCTLIM U 3CTETUYHBIM AM3aHOM, @ Takxe 6e30NacHOCTbIO U HAAEXKHOCTbHO.

NMPUMEHAEMBIE CTAHAAPTbI U TEXHUWHECKWUE XAPAKTEPUCTUKH

(1) GB/T 8897.4-2008 AkkymynaTOpHble 6aTapen nepeuYHble, YacTb 4: YkasaHus no TexHuke 6e30MacHOCTM s IMTUEBbIX
aKKyMyNsTOPHbIX 6aTapei.

(2) QB/T 2502-2000 061LMe TEXHUYECKIE XapaKTEPUCTUKN NINTUA-MOHHBIX aKKYMYASTOPHbIX GaTapei.

(3) GB T36276-2018 HauoHanbHbIiA cTaHAAPT NUTUIA-MOHHBIX aKKYMYASTOPHbIX 6aTapeii Ans HaKoNNeH!s 3N1eKTPO3IHEPrm.

(4) IEC 62619 -2017 TpeboBaHus 6€30MaCHOCTN K INTUIA-MOHHBIM aKKyMYNSTOPHbIM GaTapesm 1 6aTapesiM, CoaepXKallym LienouHble
Y APYTVIE HEKMUCNOTHbIE 3N1EKTPONUTDI, ANS MPOMBILLIEHHOTO NPUMEHEHUS.

(5) GB/T 36276-2018 JINTWiA-MOHHbIE akKYMYNSATOPHbIE 6aTapeu s HakonneHns 3NeKTPOIHEPT UK.

(6) GB/T 34131-2023 Cuctema ynpaBneHus akkyMynsiTopHbiMU 6aTapesmm s HakonneHns 31eKTPOIHEPruu.

(7) GB/T 16935.1-2008 CornacoBaHwe 130sLM1 060pYA0BaHMS B HU3KOBOMBTHBIX cucTemax. YacTb 1: MpuHUMNbI, Tpe6oBaHNs
Y UCMbITaHMS.

CBOWCTBA U3LENUA

+ B akkyMynaTOpHOi 6aTapee MCMob3yeTes NuTuid-xeneso-gocdatHblii (LiFePO,) MaTepuan, 4To 06ecneynBaeT BbICOKUA YPOBEHD
6e30NacHOCTM W ANUTENbHbIN XKN3HEHHbIN LMKN;

- barapeliHas crcTema OCHalleHa BbICOKOMPON3BOANTENbHbBIM MoayaeM BMS (cucTeMbl ynpaBneHus 6aTapeit), KoTopblii o6ecrneynsaeT
MHOTOYPOBHEBYHO 3aWMTY OT Nepe3apsifa, YpesMepHoro paspaaa, neperpy3ku no TOKy U NeperpeBa, a Takxe obecnevnBaeT HagexXHyHo
KOMMYHWKaLWUIO Mexay 6aTapeiiHbiM MOAyAeM 1 OCHOBHbIM YCTPOACTBOM.;

+ ABTOMaTWYecKoe ynpaBneHue 3apsaoM 1 paspsgom: 610K KOHTPOS aBTOMATUYECK/ M3MEPSeT 3apsaHblii U paspsaaHblid TOK 6aTapew,
W OCYLLECTBASET YNPaBEHVE NOAAEPXKMBAIOWMUM U LMKITNYECKUM 3aPAA0M;

+ oNHOCTbIO MHTENNEKTYaNbHas KOHCTPYKLMSA BbICLIErO Kacca, OCHALLEHHAsA DYHKLMeR LeHTPanN30BaHHOrO MOHUTOPWHIa, peanuayet
KOMMbIOTEPHOE MHTENNIEKTYaIbHOE YNPaBIeHUe U NO3BONAET OCYLIECTBAATH CBA3b Yepe3 YAaNnEHHbIN UEHTPabHbIA AUCNETYEPCKUN
MYHKT.

+ O deKTNBHOE CoYETaHMe TEXHONOTWIA yNpaBAeHNs akKyMyaTOPHO 6aTapeeil 1 KOMMbIOTEPHbIX CHCTEM MO3BOASET OTCNEXMBATD
1 KOHTPOAMPOBATb PasMyHble NapaMeTpbl U COCTOSIHUSA B PEXNME PeanbHOr0 BPEMEHM.

+ [M6Kas KoHMMrypauys: HECKONbKO NapannenbHo CoevHEHHbIX 6aTapeitHbiX MOfyei N03BOAAIOT YA0BNETBOPUTH NOTPEOHOCTM
B BbICOKOI MOLLHOCTK;

+ 3a CYET UCNOb30BaHMS CUCTEMbI ECTECTBEHHOIO OXNTaXAeHUs BCS C1CTeMa 06M1afaeT KpaiiHe HU3KUM YPOBHEM LLyMa.

ONPEAENEHUETEPMUHOB

B HacToslLLEM PyKOBOACTBE UCMOMb3YHTCS Chefytol/e COKPaLLEeHNs 1 abbpeBnaTypbl.

BMS CvcTeMa ynpaBieHnst akkyMynaTOpHoi 6aTapeer

SOC YpoBeHb 3apsiaa 6aTapen

SOH CocTosiHMe akKyMynsiTOpHO 6aTapeeit

DOD [nybuHa paspsga

bartapeliHblii Moy b HecKonbKO 8N1eMEHTOB, COEIMHEHHbBIX BMECTE
AKKYMYNSATOPHbBIA WKad Kopnyc, B KOTOPOM pacnofioXeHo HECKONbKO MOAYNei



1.0b30P
1.1.OBJIACTb MPUMEHEHUA

B HacToALLEM AOKYMEHTE Npe/cTaBeHa ucHepnbiBatoLLas nHhopmaLs 06 U3aenuax Ans xpaHeHusa SHepruu yCTaHaBAUBAEMbIX B
CTOVIKY, BK/KOHYAs UX TEXHUYECKNE XapaKTepUCTUKM, KCTNyaTalMOHHble XapakTePUCTUKIA, NPOLEAYPbI TEXHUYECKOTO 06CTYXIBaHNA
W [ipyrie BaxKHble CBeAEHNS. Takue N3fenua Kak 6atapen 419 MOHTaxa B CTOWKY LMPOKO UCMONb3YIOTCA B CUCTEMAX HAKOMIEHNS 1
XPaHEHUS BHEPTUM Manoro 1 CpeaHero pasmepa.

1.2. LEJIEBAAl AYAUTOPUA

HacTosiiee pyKoBOACTBO NpeAHa3HauyeHo s KBanndUUMpoBaHHbIX CreUnanicToB U TEXHUYECKOro NepcoHana, 3aHMMatoLLmMXcs
MOHTaXOM, SKcrnyaTauyeit n 06CNyX1BaHUEM akKyMYNSATOPHBIX GaTapei, a Takxke /11 KOHEYHbIX M0/b30BaTeNel, KOTOPbIM MOXET
noTpe6oBaTbCA OCTYN K COOTBETCTBYHOLLMM TEXHUYECKNM NapaMeTpam.

1.3.PYKOBOJACTBO MO 3KCMNJYATALUN

I'Iepen MCNONb30BaHNeEM BHMMATESIbHO 03HAaKOMbTECH C PYKOBOACTBOM MOJIb30BaTeENA ANA NOHOr0 NOHUMaHUA XapakTepucTuk 1
BO3MOXHOCTel nsnenus. locne N3y4YeHnA COXpaHnTe faHHOe PyKOBOLACTBO B HafEXHOM MecTe and nocnenyrowero O6paLI_l,eHI/IFI K HEMY.

1.4. 3AABJIEHWE Ob OrPAHUYEHWN OTBETCTBEHHOCTHU

HenpaBunbHas aKCnnyaTauusa AaHHOro N3AENNS MOXKET NPUBECTU K CEPbESHBIM TPABMAM, a TaKXKE K MOBPEXAEHUAM CaMOro 13aenis 1
OKPYXXatoLLIEro UMYLLECTBA. MCnonb3ays AaHHOEe U3Meue, Bbl NOATBEPKAAETE, YTO NOMHOCTLIO MOHANM, NPU3HANN 1 NPUHANN BCE YCOBNUS
1 NONOXEHMUS HACTOSALLETO JOKYMeEHTa. M0oNIb30BaTENN HECYT OTBETCTBEHHOCTb 3@ CBOM AE/CTBUSA 1 NtOObIE BbITEKAIOLLME 113 9TOr0
nocneacTeusa. KoMnaHua He HECET OTBETCTBEHHOCTY 3a YLLEPS, NPUYMHEHHDI HECOGHOAEHNEM MOJb30BaTENEM MOMOXEHUIA HACTOSLLErO
[OKYMEHTA WM PYKOBOACTBA MO SKCMyaTaLun.

CofiepykaHiie JaHHOro PyKOBOACTBa GYAET NEPUOANYECKN 0BHOBAATHCA U NEPECMATPUBATLCA 63 NPeaBapUTeNbHOM0 YBEAOMIEHNS.
PekoMEH/yeTCa NONY4YnTh NOCNEHION BEPCHIO PYKOBOACTBA.

2. MEPbI BE3OMACHOCTMW U ONMUCAHUE 0603HAYEHUH
2.1. ONNUCAHUE 0BO3HAYEHWNA

B Lensx 06ecneyeHus NYHoii 6e30MacHOCTH NOMb30BaTENS NPY PaboTe C U3LeNNEM HACTOSALLEE PYKOBOACTBO COREPXKMUT
COOTBETCTBYIOLLYHO MAEHTUDUKALMOHHYIO MHDOPMALMIO U UCMOMb3YET CrieLmanbHble CUMBObI 48 NpeaynpesaeHns nonb3osaTens.
PeKOMEHYETCA BHUMATEbHO 03HAKOMUTLCA CO CNeAYIOLWLMM NepeyYHeM CUMBOSIOB, UCMOMb3YEMbIX B JaHHOM PYyKOBOACTBE.
Ta6nua 2-1 OnucaHue npeaynpexaatoLnx 3Hakos

3HAKHU 3HAYEHUE

MoTeHUMANbHO HUBKU PUCK: MOXKET MPUBECTY K NEFKOMY UM YMEPEHHOMY NOBPEXAEHUIO, ECAIN HE NPUHATD
MEpbI.

PaboTaiiTe ¢ NoBbILLEHHbIM BHUMaHKEM!
BbICOKMIA pUCK: MOXET NPUBECTU K CEPbE3HON TPaBME 1IN CMEPTH, EC/IN He MPUHATL MepbI.

9neKTPO06OPYAOBaHME, PUCK MOPAXKEHNS 3NEKTPUYECKIM TOKOM!
Mepea Hayanom paboT ¢ HaTapeeit HeOOXOAMMO OTKOUNTD KNEMMDI.

3anpeLleHo UCnob30BaHMe OTKPbITOTO OrHS U KypeHue! Mpu BO3AENCTBUM OTKPLITOTO OFHA UK APYrux
MICTOYHMKOB CUIbHOrO HarpeBa akKyMynsaTopHas 6aTapest MOXET B30PBaThCS.

HenpaBubHOe 1CNoNb30BaHKe UK 0bpalleHue C NMTUIA-MOHHBIM aKKyMYISTOPOM MOXET Bbl3BaTb BO3ropaHue
WM B3PbIB, YTO MOXET NpUBECTU K TpaBMam, CMEPTW 1 noepexaeHuto umyLlecTsa!

[laHHbIi NPOAYKT W/ €ro KOMMOHEHTbI MOTYT GbITh NepepatoTaHbl.

SOl =



CepTMOUUMPOBAHO OTHOCKTENBHO 9N1EKTPOMArHNTHOM coBMecTUMOCTH (AMC) B COOTBETCTBIN C CEpTUdMKALIME]
«CE» NS 9neKTpUYEecKmX / SNEKTPOHHbIX YCTPOICTB.

3asemneHue: ang obecneyeHns 6e30nacHOCTy oneparopa cncteMa AOoJDKHa 6bITb HaAEXHO 3a3emieHa.

[laHHas CTOPOHa [10/1XHa 6bITb 06pallEeHa BBEPX.

CobntoaaiiTe 0OCTOPOXHOCTb NpK 06PaLLEHNN BO N36exXaHNe NOBPEXAEHNS.
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bepeyb oT Baru

XpaHUTb akkyMynsaTOpHble 6aTapen B HeOCTYNHOM ANs AeTeit MecTe.

He A0MyCKaTb KOPOTKOr0 3aMblKaHNA.

D@

Cnegntb 3a NnpaBWbHbIM NOAKMHOYEHNEM NONOXUTENbHOW 1 OTpl/ILJ,aTEJ'IbHOVI KNEMM.

2.2.NMNOATOTOBKA K MOHTAXY

(1) MpoBepbTe HanM4ne BCeX NPUHAANEXHOCTEN B COOTBETCTBIN C YNaKOBOYHbIM JIMCTOM

MynbTMETp 3allunTHbIe nepyaTky [lnanekTpunyeckas npoTnBoyaapHas 06yBb

AHTUCTATUYECKMI BpacneT

!

3aLMTHbIA KOCTHOM 3alMTHbIE 0YKM
(2) NMoaroToBbTE HEOGXOANMbIE UHCTPYMEHTbI NEPEL, MOHTAaXOM

(o)

J

Wypynosept KpecToBasi 0TBEPTKA TopLEeBOI raeyHblii KoY

W

nnuesas nnockas OTBépTKa Knewm ang cHATAA 1301SLMN



2.3. KPUTUHECKU BAXXHbIE MOMEHTbI
2.3.1. XPAHEHWUE PYKOBO/CTBA

HacTosiee pyKoBOACTBO COAEPXKNT BAXKHYIO MHDOPMALIMIO O TMTUEBbLIX aKKyMYNATOPHbIX 6aTapesx A1 MOHTaXa B CTOMKY.
BHMMaTENbHOE NPOYTEHME PYKOBOACTBA MOMOXET Bam 03HAKOMMUTbLCA C N3fennem. XpaHuTe pyKOBOACTBO B HAAEXKHOM MECTE,
JOCTYNHOM /151 TEXHUYECKOrO NepcoHana B cryyae Heo6XoanMoCTHy.

2.3.2. ALLUTA UAEHTUOUKALMOHHBIX AAHHbIX U3AENTUA

Ha npepynpexaatolmnx aTuKeTKax, 3afiHUX NaHensx 1 nepefHux aBepLax wkada CoAepuTcs BaxHas MHOopMaLms 0 6e30MacHOCTY.
VX KaTeropuyecky 3anpeLLeHo oTpbIBaTh U MOBPEXAaT.

2.3.3. TPEBOBAHUA K OMEPATOPY

K pa60Te C JaHHbIM n3aennemM AonycKkaroTCA To0J1bKO 06yquHbIe N KBaJ'II/I(Dl/lLI,I/IpOBaHHbIe cneynanncTbl. OnepaTop [OJDKEH 6bITb
MOTHOCTbHO 3HAKOM C KOMMNOHEHTaMK CUCTEMbI N3AENNA, NPUHLNMAMN €70 pa6OTbI N PYKOBOACTBOM MO aKCnnyataumun.

2.3.4. MPEAYNPEXAEHWUE O COBJIIOAEHUN TEXHUKWU BE3ONMACHOCTHU

|_|pl/l YCTaHOBKE, eXXeJHEBHOM TEXHUYECKOM O6Cﬂy)Kl/IBaHl/IVI, PEMOHTE N ApYyrnx onepaunax ¢ AaHHbIM N3AENNEM HE‘O6XO,£WIMO

CO6J'IPO,£I,aTb cnepywouwme npasmna And npeaoTBpatleHnsa CﬂyanZHbIX Cpa6aTbIBaHl/II7|, ['IpI/I6J'II/I)KEHVlﬂ NOCTOPOHHEro nepcoHana

N BO3HNKHOBEHWA HECHACTHbIX C/Ty4aeB: NEPEOHNE U 3a[JHNE NEPEKTHOYATENN M3AENNIA AONXKHbI ObITb YETKO 0603HAYEHDI anq
npenoTBpalleHna HeCHaCTHbIX CNy4YaeB, BbI3BaHHbIX HEMPaBWIbHbIM NEPEKTHOYEHNEM; BOM3K pa6oqe|7| 30HbI JOJDKHbI 6bITb pa3MeLleHbl
npegynpexmaarolne sHakn nan CUrHaabHble OrpagnuTesibHble NIEHTbI ANA NPeAoTBPalleHNA I'IpVI6J'Il/|)KeHI/IFI MNOCTOPOHHETO nepcoHana.

2.3.5. JJIEKTPUYECKUE N3MEPEHUA

B CBA3M C BbICOKMM HanpshXeHWeM akKyMynaTOpHO 6aTapew, NpeacTaBASOWM YTPo3y NMYHOK 6€30NMacHOCTH, CyYaitHblii
KOHTaKT MOXET MPUBECTM K CEPbE3HbIM TpaBMaM. Bo Bpems n3MepeHnii He06Xx0aMMO 06eCnednTb HaanexXallyto U30NaUNto
(K npuMepy, UCnonb3ayiTe ANaNEKTPUYECKIUE NEPYATKM).

2.3.6. ASMEPUTEJIbHbIE NMPUBOPbI

YT106bI Y6£ANTHCS, YTO 9N1EKTPUYECKAs YCTaHOBKA COOTBETCTBYET TPeGOBaHWAM, UCNOMb3YNTe COOTBETCTRYHOLIME
A 9M1eKTpOM3MepHTENbHbIE NPUBOPBI, Takne Kak MynbTUMETP W BaTTMETP.

2.3.7.0bCNTYXUBAHUE

Bo BpeMs TEXHNYECKOro 06CNYXNBaHNS 1 PEMOHTA CNefinTe 3@ TeM, UTOObI aKKYMYASTOPHbIN WKad CyvaitHo He Gblf 3apsixKeH.

A C noMoLLbto MynbTUMETpPa YOeAMTECH B OTCYTCTBIN 3N1EKTPUYECTBA B akKKYMYNATOPHOM WWKady. [ns M3019LM1 BOZMOXKHbIX
9NeKTPUYECKIX YaCcTell CUCTEMbI MCNONb3YiATE N30NALNOHHbIE MaTepuanbl. Y6eanTech, YTo CUCTEMA MMEET HEO6XoaNMble
3a3eMNSHOLLNE COEMIMHEHMS.



3.0CHOBHbIE KOMIMOHEHTDI

OCHOBHble KOMMOHEHTbI 6aTapeitHoro mogyns LPR-51.2-100 PRO npeacTaBneHbl B Tabnuue 3-1 HUxe:
Tabnuua 3-1. OCHOBHbIE KOMMOHEHTbI

N®  HaumeHoBaHue /1306paxeHne

bartapeiiHblii Mogy b
(51,2 B 100 A-y)

2 CunoBoit Kabenb

3 Ka6enb cBssu




4.ONMNCAHWUE N3OENUA

N3nenus ans xpaHeHns sHeprn LPR-51.2-100 PRO, MOHTMpYeMble B CTOIAKY, NpeACcTaBAAOT COBO MOAYbHbIE YCTPOCTBA ANS
HAKOMMIEHNS U XPaHEHMS SHEPTUN U WMPOKO UCNONb3YIOTCA B CUCTEMAX XPAHEHWS SHEPTM MANIOro U CpefHero pasmepa. Kaxabli
MOJy/Ib COCTOUT 13 3NIEMEHTOB, CUCTEMbI ynipaBneHus 6atapeeit (BMS) v kopnyca. Crctema BMS B ka aoM Mofiyfie UMeeT He3aBlCUMble
(GYHKLMN KOHTPONA HAaNPsKeHNs, TOKa, TemnepaTypbl 1 3awuTbl. ONTUManbHas KOHQUrypauus BCei CUCTEMbI XPaHEHUS SHEPTIN
[0CTUraeTcs NyTeEM PerynnpoBaHus KomM4yecTBa napannefibHbix MoAynen.

BaTapeiiHblii MoflyNib COCTOUT 13 ANTHI-xene3o-hochaTHbix (LIFePO4) aneMeHTOB, cucTeMbI yipaBneHns 6atapeeit (BMS), kopnyca

¥ NpoBoAoB. Kaxablii Moaynb 06MnaaaeT NoAHbIM HabOPOM 3alLUMTHBIX QYHKLMIA. Moaynb MOXeT pa3MeLlaTbCs B CTaHAapPTHOM
19-atoiiMoBOM LKAy U NOAKKYATLCS K BHEWHWM yCTpoiicTBaM Yepes nHTepdeiicbl CAN/RS485; Mogynv B3aMOAEACTBYHOT APYr C
Apyrom yepes nHTepdeiic RS485. Moaynn MoXHO NoAKIKYaTb NapannefbHo AN pacliMpeHus, MakcManbHo noaaepxmnsaetcs 64
MOAYNSA.

ConHeyHaa naHenb

P+ /
o — KoHguumoHuposaHue
i id BO3AYyXa
AL |
3neMeHT i ; BMS é ; NHeepTop Bbixog

nepemeH- [~ QOcselleHune

HOro TOKa
i 18
I ‘ — CrupanbHaa MawwuHa

Lp.

HesaMkHyTaA uenb

3apan/paspag
MCSFET

PrcyHok 4-1. Cxema paboTbl 6aTapeiiHoil cuctembl LPR-51.2-100 PRO



5. OMUCAHUE MOA YA
5.1. XAPAKTEPUCTUKU MO YNA

B 6atapee LPR-51.2-100 PRO, MOHTMpYyeMOoii B CTOIAKY, MCMOAb3YETCA NNTHIA-Keneso-GocdaTHas akkyMynaTopHas 6aTtapes ¢
BbICOYANLLINMU XapaKTeprucTUKamn 6e3onacHocTy. Kaxablii 6aTapeiiHblii MOAyAb OCHALLEH BCTPOEHHO NOAHOMYHKLVOHANBHON 1
BbICOKOTOYHOI CCTEMOIA yripaBnieHus 6aTapeeit (BMS), KoTopas 06ecneynBaeT MOHUTOPUHT HAMPsXXeHUs, ToKa 1 TEMMepaTypbl B
pexuMe peanbHOro BpeMeHH, a Takxke UMeeT QYHKLMI0 NacCUBHOM 6anaHCUpoOBKM, YTO 9QMEKTUBHO NOBbILIAET NPOM3BOANTENBHOCTb
aKKyMynsaTOpHOI 6aTapen.

Tabnunua 5-1. TexHnyeckre xapakTepucTKn 6aTapeitHoro Moayns Ans MOHTaXa B CTOMKY

Tvn Hanpsaxenne EmkocTb IHeprus WnpuHa Mny6uHa BbicoTa Bec

LPR-51.2-100 PRO 51,2B 100 Ay 5120 BTy 442 MM 470 MM 154 MM 43 kr

5.2. U30BPAXXEHUE MOAYNIA U ONUCAHUE NEPELHEN NAHENX
5.2.1. CXEMATUYHOE U30BPAXXEHUE BHELLHETO BUJA U PASMEPbI

{82

465

170

e

PucyHok 5-1. BHewWHwWi BUA 1 rabapuTHble paaMepbl LPR-51.2-100 PRO



5.2.2. CXEMA NMEPELHEWA NAHEJIN

3 45 67 8

@

OFF ON

o}

b}

10 11 12 13 1415 16

PucyHok 5-2 Cxema nepesiHei naHenu

Tabnuua 5-2 OnucaHue nHTepdeiica nepeaHein naHenw

10

10

1

12

13

14

15

16

HanmeHoBaHwue

lMnaHka
Pyuka
fnoc
Bbikntoyatenb
ID
ALM
CAN
Battery-com
MuHyc
3asemneHue
XKK-ancnneii
Reset
SOC
RUN
RS485

ON/OFF

OnuncaHne dyHKLMK

duKeypytoLan nnaxka

[1ns nepeHocky 1 nepeMeLLeHNs

MonoxuTenbHble KNeMMmbl 6aTapen

BblkntouaTenb BbIXOAa MUTaHKS

AAPECHbIN Kof, MPUCBOEHHbIN KaXA0MY MOAYIIHO
CBETOANOAHBIN UHANKATOP aBapUAHOW CUTHaNM3aLnUm

NHTepdeiic ceasn CAN

CBA3b Mex 1y 6aTapesmu npu napannenbHOM NOAKMOYEHUN

OTpuuatenbHble KnemMMbl 6aTapem

MpenoTBpaLLeHre NOpaXeHNs 31eKTPUYECKNM TOKOM
OT06paXeHue HOopMaLni 0 baTapee

KHoMka aBapuinHOro nepesanycka

YpoBeHb 3apsia 6aTapen

CBETOAMOAHbIN MHAMKATOP PaboThl
NHTepdelic ceasn RS485

KHomka BKI0YeHKs/BbIktoYeHns BMS

[Mpumeyaxns

MofKYeHNe K UHBEPTOPY

4 3enEHbIX MHOMKaTopa
03HayatoT MoJHbIA 3apag

Bcerpa roput npu pagoTe
CUCTEMDbI

MoaKnYeHNe K UHBEPTOPY



5.3. OTUCAHUE HACTPOWKM ID

ON DIP

DIP

23456

ON DIP

EN_NE
|
1234586

DIP

123456

ON DIP

SEEEREN
1234586

ID:59 : : : 1D:63

PucyHok 5-3 . IHCTpyKLMS No HasHaueHno agpecHoro koaa ( ID) ¢ nomolbio kogosoro nepextodatens (DIP)

MPUMEYAHNA

Butbl koga ID COOTBETCTBYIOT ABOWYHbBIM Yncnam: BHI3 - «BKJT», BBepx - «BbIK/T». JleBas cTopoHa ABOVWYHOIO KOfa — MAaALLINi
61T, NpaBas CTOPOHa — CTapLnii 6UT. InanasoH koaa: oT 1 40 64. B pexume CBSA3M OH MOXET NOAAEPXKMBATb napanensHo Ao 64
MOAYNen.

NPUMEYAHNA
Mpw HacTpoiike koga ID AN aBTOHOMHOI UK NapannenbHoi paboTbl akkyMyNATOPHOI 6aTapem BbINOAHUTE COPOC COCTORHNS
6aTapen.

i




5.4.COCTOAHUE N ONUCAHUE CBETOAMOAHbLIX UHANKATOPOB

Tabnuua 5-3. CocTosHMe 11 OnncaHne CBETOANOAHbIX HAMKATOPOB

CraHp./ABap./

CocTosiHMe
3awura

Bbikntoyenmne / CoH

CTaHfapTHbIN
OxunpaaHne

ABapuinHblit

CTaHAapTHbIiA

ABapuiiHbIii

[pekpallexne
nogayu
HanpsXeHns

3apan

3auwura ot
neperpesa

[Mpenen
neperpysku
Mo TOKY

CTaHAapTHbIN

ABapuiiHbIii

lpekpallexne
nogayu
HanpsHXeHns
3auwuTa
0T neperpesa/
neperpysku
Mo TOKy

Paspag

HeuncnpasHocTb BMS

RUN

BbIKJ1

BKJ

BKJ

KopoTkoe
MUraHue

KopoTkoe
MUTaHne

BbIK/1

BbIK/1

KopoTkoe
MUTaHWe

[nutenbHoe
MUraHmne

[nnTensbHoe
MUTaHue

BbIK/1

BbIKJI

BbIKJ1

ALM S0C
o SOC1-S0C4
BbIKJT BbIKJT
BbIKJI
MuraHwe
BbIKJT

Ha ocHoBe nHanKartopa

KopoTkoe Muramme Gatapen (Kaxabli

CBETOAMOAHbI MHANKATOP
-25% ypoBHs 3apsaa)

BKJ

KopoTkoe Muranmne

KopoTkoe
muraHmne/BbIK/I

BbIK/1

[nnTensHoe
MUraHue

Ha ocHoBe nHaukartopa

BbIKJ] 6aTapeM

BKJI

Muranune Bcée BbIKJT.

[TprmeyaHmus

B cooTBETCTBMM C COCTOAHMEM
nepen peXxxrmMom 0XnaaHus

Mwraet npu neperpyske
10 TOKY,
orpaHuyexme Toka BbIK/I.

[Tepexof B CNsiLLMA PEXUM

MPUMEYAHUA

OcTaHoB

[TMTaHue BKIIKOYEHO
HeuncnpaBHOCTb CUCTEMDI:

[nuTenbHOe MUraHwe:
KopoTkoe MuraHme:

Bce cBeTOANOAb! BhIK/THOYEHDI;
MHamkatop RUN cBeTuTca NocTosHHO;
MHankaTop ALM CBETUTCH NOCTOSHHO; KaX bl MHAWKATOP COCTOAHKA 3apsAaa
(SOC) cooTBeTcTBYET 25% EMKOCTY;
MUraeT Kaxzple 2,4 CekyHAbl;
MUraet kaxaple 1,2 CekyHabl.
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5.5. CXEMA U ONUCAHWUE UHTEP®EWUCA CBA3M
RS485

ol | o
yad liwi

R
CAN-L CAN-H B A A B

PucyHok 5-4. Cxema nHTep®eiica cBsi3u

Tabnuua 5-4. HazHauyeHe KOHTaKTOB MHTep(elica cBA3K

NHTepdeiic RS485 NHTepdeiic CAN

KoHTakT N2 HasnaueHwe KoHTakT N2 HasHayeHwe
KoHTakT-1, KoHTakT-8 RS485 B-(T/R-) KOHTAKT-4 CAN_H

KoHTakT-2, KoHTaKT-7 RS485 A+(T/R+) KOHTAKT-5 CAN_L

OcTanbHble NC ( HOpM. 3aMKHYT) OcTanbHble NC ( HOpM. 3aMKHYT)

6. BCMMOMOTATE/IbHbIE MPUHALQNEXHOCTU MOAYNA
6.1. CUTIOBOW KABE/b

CunoBoii kabenb NCMOb3yeTCs AN1S NOAKIIOYEHNS 6aTapeiiHblx MoAyneit Wkada 1 noaaun padoyero Toka ans GopPMUPOBAHNS LIENOCTHOI
CUCTEMbI 9N1EKTPOMUTAHNSA N3 HECKOMbKIX GaTapeitHbix MoayNei.

Tabnuua 6-1. TexHNYecKne xapakTepUCTUKM CUIOBOIO Kabens

306paxeHne HanmeHoBaHue XapakTepuctuka
[noulaab NONepeyHoro ceyeHms 50MM2/25 MM2/16MM2
(0 P ——— O)
besonacHblil ypoBeHb ToKa 200A/120A/100A
[nowaab NoNepeyHoro ceyeHms 50MM2/25 MM2/16MM2
[ 77 ]
besonacHblii ypoBeHb ToKa 200A/120A/100A

6.2. KABEJIb CBA3U

JInHWs cBsA3K npefHa3Ha4vyeHa aid I/IHCI)OpME!LI,I/IOHHOI'O B3anMOJeNCTBIS MO,ElyJ'IeI71 npun nx napanaenbHoOM NCNoJIb30BaHNN.

Tabnunua 6-2. TexHnyeckne xapakTepUCTUKN Kabens CBssu

PucyHok HanmeHoBaHue XapakTepucTuka

Knacc UL uL1007

[Tapametp CAT6

13



7.MOHTAX CACTEMDblI
7.1.MOTPY30Y4YHO-PA3IPY304HbIE PABOTbI, MEPEMELLEHWUE, XPAHEHUE

7.1.1.MMOFPY304HO-PA3IrPY304HbIE PABOTbI

HenpaBunbHoe BbINOHEHNE NOTPY304YHO-PA3TPY30UHbIX PAGOT MOXET BbI3bIBAaTb KOPOTKOE 3aMbIKaHe UM NOBPEXEHNE

6noka 6aTapey, 4To MOXET NPUBECTY K yTeUKe 9N1eKTPOAUTA UMK BO3TOPaHMI0. [1ns MOrpy304HO-Pasrpy304HbIX padoT

MCNONb3YITE BUNOYHBIE MOrPY3YNKY UMM TENEXKN. Y6eauTeCh, YUTO rabapuTbl rpy3a He NPEBbILIAIOT LWMPHHY W BbICOTY NPOXOA0B
W 1BEPEiA, ¥ NoAepKUBaliTe yMepPeHHY0 CKOpPOCTb. Bo Bpems pasrpysku 6atapeiiHble 610K1 He J0/XHbI NepeBopaunBaThCcs nim

yKNaablBaTbCA AIPYr Ha Apyra.

7.1.2. MEPEMELLEHUE

I I I [ins o6ecnedyeHns 6e30nacHOCTH PEKOMEHYETCS NCMONb30BATh BUOYHbIN MOrpy34YnK Uy NOPYYNTb NEpPEMELEHME
—— (6aTapeitHoro Moays HECKOMbKUM NtOsIM 13-3a €ro 60/1bLIOT0 Beca. Bo Bpems NepeMeLLEeHns He fonyckaiite najequs, 6pockos,

YAApOB 1 CUIbHOI BUOPALIMN.

PucyHok 7-1. CpefcTBO Ans pasrpy304HO-NOrpy304HbIX paboT

7.1.3. XPAHEHUE
KpaTKoBpemMeHHoe xpaHeHue (B TedeHne 3 MeCSLIEB): eC akkyMynsTopHas 6atapes He UCMo/b3yeTcs B TeUeHue KOPoTKOro
nepuoaa BpemMeHu, e MOXXHO NOSIHOCTbBIO 3apAAUTL M XPaHUTb B CYXOM, NPOXNaAHOM MecTe 6e3 NPUCYTCTBUS arpecCUBHbIX
rasoB. PekomeHayemblit anana3oH Temnepatyp: 10-45°C, oTHocuTenbHas BAAXHOCTb: 60+30%. XpaHWUTe akkyMynsTOpHble

68T8p€l/l BAASIN OT CUIbHbIX 3NIEKTPOMATrHUTHbBIX MOSIEN U MPAMbIX COSTHEYHbIX JTyYel.

-
-
SLE g

noafaepxuBath e€ 3apsf Ha yposHe 50-70%. XpaHuTe ee B CyXOM, NPOX1aAHOM MecTe 6e3 NpUCYTCTBUS arpecCcHBHbIX ra3oB.
PekoMeHayemblin ananas3oH Temnepatyp: 20-35 °C, oTHocHTeNbHasA BNaXHOCTb Bo3ayxa: 50+15%. XpaHuTte akkyMynaTopHble
BaTapeu BAaAN OT CUAbHbBIX 3NEKTPOMArHUTHbIX MOAER N NPAMBIX CONHEYHbIX 1yyeit. Bo nsbexaHue HeobpaTMoit noTepyu EMKOCTH,

BbI3BAHHOW [/IMTESIbHBIM XPaHEHNEM, HeobxoanMmMo 3apsxaTthb UxX Kaxble 6 Mecsaues.

. [lnntenbHoe xpaHeHue (6onee 3 MECALIEB): eCNN akKyMyNATOpHas 6aTapes He UCronb3yeTcs 6onee 3 MecsLeB, HE0BX0ANMO
L

7.2. BCKPbITUE U MPOBEPKA KOPOBKW
7.2.1. UHCTPYMEHTbI /11 PACMTAKOBKH

Tabnuua 7-1. IHCTPYMEHTbI NS pacnakoBKy

Wnuruesas niockas 0TBEPTKA 3allunTHble nepyaTku MonoTok Kycauku

Mepen 0TNPaBKOIi C 3aBOAa U3[1EANS NPOXOAAT TLLATENbHYIO NPOBEPKY M UCTbITaHUA. oc/e NonydeHns BHUMATENbHO
A OCMOTpWUTE U3aenus, y6eanTech B X HOPManbHOM COCTOSIHIM 11 NOCTaBbTE NOAMMCH B AOKYMEHTaLMN. [pu 06HAPYKEHNI KaKMX-
NGO NOBPEXAEHNI HEMEANEHHO CBFXNTECH C MECTHBIM AUCTPUOBLIOTOPOM. MK OTKPBITIM KOPOGKM NPOBEPLTE CREAyOLLEE:

BHeLHas yNakKoBKa: y6e}ZLI/ITer, 4YTO BHELWHAA YyNaKOBKa Lieflad 1 HE MoBPexXaeHa.
Konnyectso v HOMEHKNaTypa: y6e,ELI/ITer, 4TO KOJTMYECTBO N HOMEHKNATYPA MOTYHYEHHbIX TOBAPOB COOTBETCTBYHOT OMUCAHWIO,

yKasaHHOMY B CrieundukaLim.
BHYTPeHHSS YacTb 060pYA0BaHNS: OCMOTPUTE BHYTPEHHME KOMMOHEHTbI Ha HANMYIE NOBPEXAEHNIA.

14



7.2.2. CELLUOUKAL UA

B cucTeMe NnTUEBbIX aKKYMyNATOPHbIX 6aTapeit Ang MOHTaxa B CTOWKY MOryT NapaniefbHo ycTaHaBnnBaThes 40 64 Moayneit. B
KauecTBe NpumMepa paccMOTPUM MoaybHyto cructemy LPR-51.2-100 PRO. Cneundukaumus npeacTaBneHa B cneaytoleit Tabauue:

Tabnuua 7-2. YnakoBOYHbIN nnucT

N2 HaumeHoBaHue Konndectso Onucaxne [TpumeyaHus
1 BatapeliHblil MOLY b 1
KpacHblid: 1 wT.,16 MM2 Kabenw wkada 1 BHelIHKE
2 Kabenb nuTaHng 2 L
HEpHbIA: T WwT., 16 MM2 COeaNHNTENbHbIE Kabenu
3 Kabenb cBa3n 1 CeTeBoii kabenb kaTeropum 6, 250 MM
4 PyKoBOACTBO M0 9KCnyaTaumum 1
7.3. MOHTAX

7.3.1. TPEBOBAHUA K MOHTAXY

MecTo yCTaHOBKM akKyMYIATOPHO 6aTapen HanpsaMyto BIUSET Ha eé 6e30MacHOCTb, CPOK CyXGbl M MPON3BOANTENBHOCTD.

OHO [JO/MKHO 06ecneynBaTh YA06CTBO 971EKTPOMOHTAXA CUCTEMDI, @ TaKXKE NMPOCTOTY 0BCYXIUBAHUS 1 SKCNyaTaLuu.

Heo6xoanmo 13berath pasMeLLieHnst akkyMyasTOPHOrO WKada B YCNOBUAX BbICOKOK TeMNepaTypbl U BNaxHoCTW. Mon, Ha
KOTOPOM YCTaHaBNMBAETCA 6aTapeitHas cUCTEMA, JOMKEH ObITb MPOYHbIM.

90°

=¥ widleidlsldlcibiclbiclis

5 M T ) 0 T i 0

PucyHok 7-2. Cxema ycTaHOBKM
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AKKYMyNSTOpHas GaTapes AN MOHTaxa B CTOWKY UMeeT 6e3 BEHTUASTOPHYIO KOHCTPYKLMIO, YTO 06eCcneynBaeT HU3KIIA ypOBEHD

A LymMa BO BpeMsA paboTbl cucTeMbl. [ns o6ecnedeqnsa shGeKTUBHOro 0TBOAA TeMia 0T BCEH CUCTEMbI PEKOMEH/YETCS, YTOObI
PaccTosAHNe MeXAY WKahoM 1 CTeHOI cocTasnAno =100 MM, Kak NokasaHo Ha PucyHke 7-3.

PucyHok 7-3. Cxema ycTaHOBKM LKadha

7.3.2. YCTAHOBKA MoA YA

B 3aBMCUMOCTY OT (DaKTNYECKMX YCIIOBUIA HA MECTe YCTaHOBKMY, NepemellaiTe MOAYIb BPYYHYO UK C MOMOLLBIO TPAHCNOPTHOIO
A 06opynoBaHus. PekoMeHayeTcs NOAHMMATb MOAYb CUaMK Kak MUHUMYM ABYX YenioBek. Bo Bpems yCTaHOBKM NepcoHan

LOJKEH HaZleBaTh NPOTUBOYAAPHYHO 00YBb 1 HECKOMb3ALLMe NepyaTku. Ha PucyHke 7-4 B KayeCTBe Npumepa NokasaH Mogy/b
LPR-51.2-100 PRO: neBast cTopoHa MoZyns - NONOXUTeNbHAA, npasas - otpulatensHas. KoMMYHUKALUOHHBIW NMOPT PacnofioXeH B LIEHTpe

0

=0,
Y o0 9000 ez s )

PucyHok 7-4. Cxema naHenu
Mogynu ycTaHaBAMBAKOTCS MO OAHOMY, CHU3Y BBepX. BcTaBbTe 6aTapeliHble MOV B HANPaBASOLME B CTOWKE

A W 3aKPenunTe KaXAblid U3 HIX YeTbipbMs 601TaMu M6*16.
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PucyHok 7-5. CxemMa ycTaHOBKM WKabha

7.4.9JIEKTPOMOHTAX

7.41. UHOOPMALIUA Ob UHCTPYMEHTAX

[1ns 90eKTPUYECKOro NOAKAOYEHUS NOTPe6YIOTCH MHCTPYMEHTLI, ykasaHHble B Tabnuue 8-3:

Tabnnua 7-3. MIHCTpYMEHTbI A5 371eKTPOMOHTaxa

3alunTHble nepyaTku

a

WypynosepTt KpecToBas 0TBEPTKA
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7.4.2. ANIEKTPUYECKOE NOAK/IOYEHUE

WHeeptop+ NHeepTop-
WMHBeeprop-cBA3b

= :
AKB+ g K- T AfE.

‘aE g
- -

[FYTY —

ID:1

ID:2

)b L | yan—
A — 4 il |8"ukEE) ) ID:3

) T P ([Wamii]) 104

LT

3A3EMNEHWE

PUCyHOK 7-6. Cxema 31eKTPUYECKNX COeJMHEHNT CUCTEMDI

3asemnenne. OuH KoHel| Kabens 3a3eMeH!s NPUKPYYMBAETCA K OTBEPCTUIO 3a3eMIEHNS Ha TOPLE KOpMyca, a Apyroii
MoAKN0YAeTCA K 3a3eMAHOLLEN MeHOI Nooce CTOMKN (M Wkadha) 418 06ecneyeHnsa HagexHOro CoeNHEHNS.

MoHTax cunoBoro kabens. Mpu MCnonb30BaHUM OIMHOYHOM aKKyMyNATOPHO 6aTapen e€ KNemMMbl NOAKMOYAI0TCS
HENOCPeaCTBEHHO K KNeMMaM NUTaHUs 060py10BaHNA MK KNEMMaM BbIKKOYaTeNs NuTaHus. Koraa 1cnonb3ytoTes HECKObKO
aKKyMYNSATOPHbIX 6aTapeil coeaMHAEMbIX NapannenbHO cHavyana ucronb3yiite CUN0BOI Kabenb Ans NapanienbHoro

MOAKNIOYEHNS KAX 01 6aTapeu, a 3aTeM BbIMOJHUTE NOAKIOYEHIE K KeMMaM 060pyA0BaHUS UMK BbIKOYATENS.
MogKntoueHne 060py0BaHNs. YETKO onpeaennTe PacronoXeHne NONOXMUTENbHO 1 0TPULIATENbHOM KNEMMbI CHCTEMBI: KpacHas
- K MONOXMUTENBHON KNeMMe, YEPHAA - K OTPULIATENbHOM, YTOObI UCKIOYNTH OLIMGKM NOAKIOYEHNS.
MoHTax kabens caasu. (Mpu MCMoNb30BaHUM OAHOTO MOAYAS STOT LWar nponyckaeTcs). Mpy napannenbHOM NoAKIOYeHN

HeCKONbKNx GaTapeii yCTaHOBWTE afipecHblil koa 6aTapen B cOOTBETCTBUM ¢ Tabnuueit DIP Ha PucyHke 5-3 (y6eaumTecs,
4YTO KOZ a/ipeca He MoBTOpPseTCs). 3aTeM NoAKUNTE UHTEPdEChI «AKKYMyNSTOpHas GaTapes-CBA3b» 6aTapeit Apyr

KApyTy.
Mocne aToro nogktounTe nHTepdeiic RS485/CAN akkymynaTopHoil 6aTapen ¢ agpecom N2 1 K MHBEPTOPY C MOMOLLbIO Kabensi CBA3N.

Ecnu ncnonbayeTtcs ofHa akkymynaTopHas 6aTapes, To 6aTapest ¢ agpecoM NOT HanpsMyto MOAKMKOYAETCS K MHBEPTOPY.
Mopt cBsisn RS485 nan CAN 6aTapen noakIro4aeTcs K COOTBETCTBYIOLEMY NOPTY CBA3M MHBEPTOPA.

NMPUMEYAHUA
Agnpec 1 He byaeT KOppeKTHO B3anMoaeincTBOBaTb ¢ nporpammoii BMS Tools. Y1066l ncnonb3oBats nporpammy BMS Tools,
M3MEHUTE afpec akkyMynATOPHOI 6aTapeun Ha APYroW, YHUKaNbHbIA ANg CUCTEMDI.

18



7.5.3ANYCK CUCTEMbI

7.5.1. TIPOBEPKA NEPE], 3AMTYCKOM

Mocne yCTaHOBKM UK 06CNYXNBAHNS NMTUEBYHO GaTapeiiHyto cucTeMy Heo6xoaMMO 3anyCTuTb. epes 3anyckoM BHUMATENbHO
npoBepbTe CneaytoLye NyHKTbI, 4Tobbl y6eanTbesa B OTCYTCTBUN OLINGOK.

Bce anekTpuyeckme coeamHeHnsa AO0MKHbI ObiTb BbINOMHEHbI B COOTBETCTBUM C 9N1EKTPUYECKAMU CXEMAMI, NTPUBEAEHHBIMY B

[laHHOM PYKOBOACTBE. PacnpefennTenbHblii LUMT NOCTOSHHOrO TOKA JOMMKEH ObITb Pa30MKHYT . Kabenu A0mxHbl 6biTb NPaBUAbHO
pacnpe/esneHbl, NOAKHOYEHbI U 3aKPEMNEHbI, N HE JOMKHbI UMETb MEXAHNYECKIX MOBPEXAEHIIA. BHYTPEHHME 3aLLUMTHbIE YCTPONCTBA B
pacnpeaennuTenbHOM LUUTE [OMKHbBI BbITb HAAEXKHO YCTAHOBIEHDBI. He A0MKXHO 6bITh NMLIHUX AeTanei uin TOKONPOBOASLLMX MATEPKanoB.

7.5.2. 3ANNYCK

Mocne BbINOMHEHNS YKa3aHHbIX Bbllle JeACTBUIA HaxmuTe nepekntodatens BKJT./BbIK/1. Ha naHenn ynpaBneHus, 4tobbl
A BK/IIOYMTD YCTPOMCTBO, 3aTEM BKIIKOUNTE MUHWUATHOPHBIN aBTOMATMYECKUI BbIKAOYATENb U BKOYMTE NUTAHNE BCEN
CUCTEMbI A5 3aBEPLUEHNS YCTaHOBKM.

7.5.3. SAPAKA CUCTEMDI

Mpw 4NNTENbHO TPAHCTIOPTUPOBKE UAN XpaHeHU GaTapeiiHoi CUCTEMbI YPOBEHb 3aps/aa 6aTapen MOXET OblTb HUKUM 13-3a
A camopaspsfa 91eMEHTOB U NOTPEBEHN SHEPTIM CaMoit CUCTEMOI, MOSTOMY NOC/e HOPMabHOMO 3anycka v nepej
NCMO/b30BAHMEM NIUTIUEBYHO GaTapeto HEOBXOMMO 3apsXaTh.

8. XK-OUCMJIEA U NPOrPAMMHOE OBECNEYEHUE AN NK

KaxabliA Moaynb OCHaLLEH BCTPOEHHbIM XK-aucnneem, nporpammMHoe obecnedenue ans MK npegHasHauyeHo TONbKO S YCTAHOBKM
06CNYXMBaHMS.

8.1. AHOOPMALNA O XXK-AUCNNEE

YK-mucnneit BCTPOEH B Kaxablii 6aTapeiiHblii MOAY/b W MCMOAb3YETCA A5 0TOOPaXeHNs BaXHO! MHGopMaLy 06 afemeHTax
(HanpsKeHue, TOK, TemnepaTypa, YPOBEHb 3apa/aa, EMKOCTb, paboyee COCTOSHME U T. 1.).

8.1.1. ONMUCAHUE KHOMNOK

Mop Ancnneem pacnonoxeHbl 4 hYHKLUMOHANbHbIE KHOMKM ETANbHOE ONUCAHNEM KOTOPbIX MPUBEAEHO B TaBANLIE HUXE.

1 2 3 +

PucyHok 8-1. OnucaHne KHonok
OnwcaHve COOTBETCTBYHOLLEN QYHKUMN KaX 0/ KHOMKM NPUBEAEHO B TaBNNLE HUXKE.

Tabnuuya 8-1. OnncaHue KHomok

Ne HanmeHoBaHVe OnvcaHue

1 Beepx Ha cTtpanuLy BBepx
2 BHus Ha cTpaHuuy BHX3
3 Hasag Haszap

4 BBop [oLTBEPANTD
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8.1.2. BbIX0[ 9KPAHA U3 CMNALLEI0 PEXXUMA

[ins BbIxoAa aKpaHa 13 CrsLiero pexxyuma npu BKAYEHHOM NUTaHUU HaXXMKTe t0BYI0 KHOMKY, NOC/e Yero Ha AMCnaee 0TobpasnTCs
MHGOpMaLmns.

capacity  [2/[o]/0]

VOLTAGE 5 2 7 5|

PROTOCOL

CAN

PucyHok 8-2. MHbopmaumns rnaBHoi CTpaHnbl

NneHtndnkaTop (ID) 6aTapen 64 EMKOCTb 100 Ay

CocTOsIHME akKyMyNSaTOpHOI 6aTapen Paspsaetcs HanpseHne 6aTapeitHoro moayns  52,75B

CocTosiHue 3apsiaa baTapen CocTosHve 3apsiaa: 96% CAN: 01
MPOTOKON

Bpemsa cuctemsl 21.07.2023 12:07 RS485: 01

8.1.3. UHOOPMALUA Ob AJIEMEHTAX

[ins npoBepku MHMOPMaLMK 06 aNeMEHTaX HaXXMUTE Ha KHOMKY NOA 3Ha4YKOM TepMOMeTpa. B aToM pasaene 2 cTpaHuubl, Ans
nepektoYeHNs MeXy HUMI UCNONb3yiTe KHOMKK «BBepx» 1 «BHM3». Ha cTpaHuue 1 oTo6paxaeTcd nHGopMaLms 06 aneMeHTax 1-9, Ha
cTpaHuue 2 - uHdopmaLmsa 06 anemenHtax 10 - 16.

Cell Voltage(mV) Cell Voltage(mV)

1:3296 | 2:3298 | 3:3297

4:3298 | 913297

13:3297 |

10:3298 ‘ 11:3297 | 12:3299
p |
P )
|

6:3298 14:3299 | 15:3297

7:3296 | 8:3296 | 9:3296 16:3298

PucyHok 8-3. Hdopmaumsa 06 aneMeHTax
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8.1.4. UHOOPMALMA O TEMIEPATYPE

B npeacTaBneHHOM Bbllle MHTEP(EIICE HaXMIUTE Ha 3HAYOK TEPMOMETPA Ha 9KPaHe U HaXMUTe KHOMKY «BBOf» HUXE, YTO6bI
NPOCMOTPETb MHAOPMALIMIO MO COOTBETCTBYHOLLMM 3HAYKOM.

Cell Voltage(mV) Temperature

1:3206 | 2:3298 3:3297 B PCB Temp: 35 °C

4:3298 | 5:3297 | 6:3298 & Cell Temp:

7:3296 | 8:3296 | 9:3296 SIECE Y [ O =37°C— 37 °C

PucyHok 8-4. ndbopmaums o TeMnepatype

8.1.5. BbIbOP PEXXUMA PABOTbI

YT06bI UBMEHUTb NPOTOKO, BLINOSHUTE CNeaytoLLne eACTBUS:

. [pu BbIKNKOYEHHOI 6aTapee ycTaHosuTe e€ D Ha N2 64 (cMoTpuTe pasgen 5.6);

. Bkntouunte 6atapeto 1 yaepxuBaiiTe KHOMKY «Hasad» HaXaTol B TeYeHNE 5 CEKYHA, 4TOObI OTKPbITb 3KPaH BbI6OPa NPOTOKONA;

. BoibepuTe cooTBeTCTBYIOUIYIO NporpaMmy RS485 nam CAN,;

. [lns BbIGOPA NPOTOKONA M3 CMIMCKA HAXMUTE KHOMKY «BBOAY;

. HaxxmuTe kHonky «Hasag» Ans BO3BpaTa B MaBHbI MHTepdelic, NnepesanycTuTe batapeto, nocne Yero oHa byAeT COOTBETCTBOBATDL
nporpaMmme.

g w NN =

RS485 Protocol - P01
RS485 Protocol Setting P01-GRW
CAN Protocol Setting P02-SCH

[PO3-INH
|P04-VOL
P05-SRN

P06-CVTE
PO7-LUX
POS-PHR

PucyHok 8-5. Bbibop pexuma pa6oTbl: RS485
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CAN Protocol - P01

tocol Setting Poastk R
CAN Protocol Setting P03-DY

P04-MGR

PO5-VCT
POG-LUX

PO7-SMA
PO8-INH
P09-50L
[P10-AFO
P11-STU

PucyHok 8-6 Bbibop pexxuma paboTbl: CAN

MPUMEYAHUA

[TPOTOKOJT MOXHO M3MEHUTb TOMILKO NPKW YCTAHOB/IEHHOM aapece 64. Tloclie 3aBeplLUeHns M3MEHEHWIA NepesanycTuTe
aKKyMyNATOPHYHO 6aTapeto, YTo6bl M3MEHEHNS BCTYNUAM B cuAy. CNMCOK NPOTOKONOB HUXE COAEPXMT MHDOPMaLMIO O AOCTYMHbIX
BapuaHTax.

Tabnuua 8-3. CAMcok NpoTOKOMOB CBA3Y

RS485 CAN
HasBaHue npoTokona Toprosas Mapka HBEPTOPa HasBaHue npoTokona Toprosas MapKa MHBEPTOPA
POT-GRW Growatt POT-GRW Growatt
P02-SCH Schneider P02-SLK Sol-Ark
PO3-INH Inhenergy P03-DY Deye
P04-VOL Voltronic P04-MGR Megarevo
P05-SRN Srne PO5-VCT Victron
P06-CVTE CVTE PO6-LUX Luxpower
PO7-LUX Luxpower P07-SMA SMA
P08-PWR CVTE P08-INH Inhenergy
P09-SOL Solis
P10-AFO Afore
P11-STU Studer
P12-MUST Must
P13-SUN SAJ
P14-PYL Pylon
P15-TRB Turbo
P16-HUB
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8.2. YCTAHOBKA NPOrPAMMHOI0 OBECMEYEHHUA HA MK

Y706bI 6ECNNATHO MOYYUTb NOCAEAHIOK BEPCUIO MPOrPaMMHOr0 06ecneyeHis, 06paTuTech K MECTHOMY AMCTPUGBLIOTOPY MK B
ouLManbHyto CRyx6y NocnenpoaaxHoro obcayxneanna. Cpasy nocne pacnakoBKy 3anycTuTe nporpaMmy BMS_tools.exe, kak nokasaHo
Ha PucyHke 8-7:

—> —>

BMS_TOO
LS.exes

BMS_TOOLS_2.
2.0.zip 2.0

BMS_TOOLS_2.

PucyHok 8-7. MocneaoBaTenbHOCTb YCTaHOBKM NPOrpamMMHOro obecneveruns Ha MK

8.3. MOAK/TIOYEHUE K CETU

MoakntounTe Kabenb 485 k USB . YcTaHOBKTe CKOPOCTb Nepeayu AaHHbix 9600 6oa. HaxmuTe kHonky «Find Device» (HaiATu ycTpoicTBO)
B IEBOM BEPXHEM Yr/y; NporpamMmmMa aBToMaTU4ecky onpeaenuT NoAKIKYEHHYH BaTapeto, kak nokasaHo Ha PucyHke 8-8.
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PucyHok 8-8. HacTpoiika NOAK/IYEHNS K CeTy

8.4. AHTEP®EWAC NPOrPAMMHOI0 OBECMEYEHMA

NHTepdeiic nporpaMMHOro o6ecnedyeHns nokasaH Ha PucyHke 8-9:
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PucyHok 8-9. iHTepdeiic nporpaMMHOro obecneyeHus
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Tabnuua 8-4. MeHto nHTepdeiica

HanmeHoBaHue Onucanve
BMS Monitoring [1aHHble ¥ MOHWUTOPWHT COCTOAHMS BMS B pexxnme peanbHoro BpeMeHm
BMS Parameter YnpaBeHne HaCTPOMKOI napameTpos BMS
BMS Control YnpaBnieHue cocToAHMEM KOHTPOAS 3a BMS (He 0TKpbITO)
BMS Datalog (onuus) PerncTpaums JaHHbIX 0 padoTe BMS

3anuch iaHHbIX 0 paBoTe akKyMynsTOPHOI 6aTapen B 3TOM yCTpoiicTBe (C

Historical Record
BO3MOXHOCTbHO 9KCMOPTa)

3anuchb oTNpaBKy 1 NONYYEHNs AaHHbIX akKyMynsTOPHO 6aTapen (B OCHOBHOM A/

Communication
oTnaaKm)

Software Parameter KoHdurypaums nporpaMmMHOro 06ecrneyeHis, HaCTPOWKK, BbIGOP A3bIKa U T. A

9. TEXHWYECKOE OBCJTYXXUBAHUE
9.1. ONTMCAHUE U OBPABOTKA ABAPUIHbIX CUTHAJIOB

Ecnu Ha naHeny ynpaenexus 6atapen roput uHankatop «ALM», 9T0 03HayaeT, 4To GaTapes Bblaana aBapuitHblii curHan unm 6bina
BK/HOYEHA 3alUuTa. [PoBEpbTe NPUYMHY HEUCTIPABHOCTY C MOMOLLbKO KOMMbIOTEPa 1 MPUMUTE COOTBETCTBYIOLIME MEDPbI UMK YCTPaHUTe
HeMCnpaBHOCTb HENOCPEACTBEHHO Ha MecTe. PAacnpocTpaHEHHbIe aBapHitHble COCTOAHUA NokKasaHbl B TabnuLie 9-1 HMXe.

Tabnuua 9-1. OcHOBHble aBapwiiHble CUrHabI 1 3aLLuTa

CocTosiHME Tun MHamkaTop [lencTaus
3allMTa OT Neperpyki No Toky ALM OcTaHOoBUTE 3apsif, NPOBEPLTE HACTPONKM 1
3apa grpaqueHMﬂ

OcTaHoBWTE paspsf, AOXKANTECH

TeMnepaTypHas sawura ALM BOCCTaHOBJIEHMA TEMMNEPATYPbI
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9.2. PACMPOCTPAHEHHBIE HEUCITPABHOCTUW U CMOCOBbI MX YCTPAHEHUA

PacnpocTpaHEHHble HEMCMPABHOCTY 1 CNOCOObI MX YCTpaHeHUs NpeAcTaBneHbl B Tabanue 9-2.

Tabnuua 9-2. PacnpocTpaHEHHbIE HEMCMPABHOCTY V1 CMOCOObI UX YCTPaHEeHNS

N2 HewncnpaBHOCTb AHanus

OwwbKa NoaKIYEHNS K NOPTY CBA3K
1 OwnbKa CBA3N C MHBEPTOPOM UM OLUMOKA HACTPOKM MAEHTdMKaTOPa

6aTapeu

He 3aMKHYT BbIK/IKOYaTENb MU HU3KOE

2 HeT Bbix0o4a NOCTOAHHOIO TOKa
HanpsHKeHwne

3 CANLWKOM KOPOTKOE Bpems HepocTaToyHas EMKOCTb 6aTapen unm

nogayun nnTaHnA HemnosiHasA MOLWHOCTb

BbIx0/]HOE HanpsKeHe NOCTOAHHOMO TOKa
baTtapes He MOXeT 6bITb

4 B CMCTEME 3MeKTPONUTaHNS NafjaeT HuxXe
3apsXeHa NoMHOCTbHO
MWUHMMANbHOMO HaNpPsHXeHMs 3apsaaa
5 Ceetognog ALM nocTosiHHO KopoTkoe 3amblKaHue B IMHNK
roput 3NeKTPONUTaHUs
6 BbixoHoe HanpsieHue 6aTapen  CucTema ynpaBneHus 6atapen pabotaet
HECTabUNbHO HeLTaTHO
Csetoanon ALM muraet 20 pas,
7 [lncbanaHc HanpsXeHs aneMeHTa
ceetoanon SOCT roput
Csetoanon ALM muraet 20 pas,
8 Anoa P [lvcbanaHc Temnepatypbl
ceetoanon SOC2 roput
Ceetoanon ALM muraet 20 pas,
9 Anoa P MoBpexaeHue BMS 6atapen

cesetoanog SOC3/4 ropnt

Pa3Hble 3Ha4YeHNs ypOBHSA
10 3aps/a 6aTapeit, NoaKNHYEHHbIX
napannenbHo

HopmasnbHoe siBNeHne

3aluTa OT HU3KOro
11 HanpsXeHns, CBETOANObI He
CBETATCA

Cuctema BMS BKtovaet sawumty ot
HU3KOrO HanpsbkeHus. MNepexos B Cngaummn
PEXIM.

Ecnmn 68T8p€ﬂ [0/r0 He 3apsAXanacCb nocne

[ny6oKMiA paspsif, CBETOANOA He rNy6oKoro paspaza,

CBETUTCA

12

HanpsaxexHne ansd BMS cnuLikom H1sKoe

Pelenne
Cmotputen. 8

3aMKHUTE BbIK/OYaTENb UMK 3apaanTe
6aTapeto

TexHnyeckoe 06CNyXMBAHWE UMK 3aMeHa

OTperynnpoBaTh BbIXO[JHOE MOCTOSHHOE
HanpsiXeHue NCTOYHMKA NUTaHNs 0
COOTBETCTBYIOWIErO HANPsHKeHUs 3apsaa
aKKyMynATOpHOI 6aTapeu.

OTCoeanHNTe CUN0BON Kabenb 1 NpoBepbTe
BCe Kabenu

HaxxmuTe KHOoMKy copoca, UTobbl COpPOCKUTb
HaCTPOKM CUCTEMDI, 3aTeM Nnepesarpysute
cucTemy

MpoBepbTe/cbanaHcupyiiTe anemeHT

3aMeHnTe Kabenb AaTynKa TemMnepaTypbl

3ameHuTe BMS 6aTapen

PaboTbl He TpebytoTcs

BbinonHuTe cneaytoLmne warn ans
nepesarpysku Moayns.
1. HemeaneHHo BKNtOUMTE BaTapeto
Ha 3aps[, OHa nepesanycTuTbes
aBTOMATUYECKMN.
2. BblkntoumnTe 1 BKtoUKTE 6aTapeto. Koraa
OHa BKJTKOUNTCS, HEMEIEHHO 3apsaanTe
6aTapeto.

3.lNepesanyctute n HeMeaeHHO 3apsaanTe
6aTapeto.

Ecnu BbInONHNUTD War 1 unm 2 6e3
HeMeZNIeHHOro 3apsja, cncrema BMS
BK/IOYNT 3aLLNTY 11 YePe3 HECKO/bKO

MUHYT 6yAEeT BbINOMHEH NEPEXOA B CRIALLWNA
PEXNM.
Ecnu 6aTapes gonroe Bpems He
MCMONb3YETCS, HaNpPSXKEHME

0151 3aMycKa CUCTEMbI YpaBIeHNs

6aTapeeii CMLIKOM HWU3Koe. HeobxoaMmo

OTKPbITb KpbILLKY 6aTapen n 3apaanTb eé
1o 40 B, npexpe yem nepesanyckatb.
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9.3. EXXEQHEBHOE TEXHUYECKOE OBCJTY)XXUBAHUE

MyHKTbI PErynspHoOro TeXHUYECKOro 06CNyX1BaHNS NokasaHbl B Tabauue 9-3 Huxe.

Tabnuua 9-3. PerynapHoe TexHuyeckoe 06CayxnBaHne

[TyHKT
06CnyXnBaHNs

CunoBble Kabenm

S0P

Kabenu cBasu

YucToTa wkada

CocTosiHne
paboTatoLleit
CUCTEMBI

A

MoanepxaHue

3apsja v paspaga

ﬂ'eVICTBMﬂ Mpn TEXHNYECKOM OéCJ'Iy)KMBaHVIM

MpoBepbTe CUOBON Kabenb Ha npeaMeT MexaHUYeCKMX NOBPEXAEHWA 1 Hannyue
M30N1STOPOB Ha KiieMmMax. Ecnv Takue ,Ele(beKTbI O6Hapy>KEHbI, BbIK/THOUNTE YCTPOWCTBO U
BbIMO/IHNTE TEXHUYECKOE O6Cﬂy)Kl/IBaHl/1€ NN 3aMeHy.

[TpoBEPbTE NOACOEANHEHNE CUIOBOMO Kabens. [pW HanM4MKn NPU3HaKOB ocnabneHus,
3aTAHUTE €ro CTaHAapTHbIM AMHAMOMETPUYECKUM KITKOHOM.

[TpoBEPbTE CUCTEMY Ha Hannyume ocnabneHHbIX BUHTOB 1 M3MEHEHNE LIBETa MeHOV
LWWHBI. ECN BUHTBI 0CNabneHbl, 3aTAHUTE UX CTaHAapTHbIM AUHAMOMETPUYECKMM
KJIHOYOM. ECnv MefiHas LWnHa M3MEeHUNa LBeT, O6p8TMT€Cb K NMPOn3BOANTENHO ANd
NOCNEeNpPOAaXHOV 3aMeHbl.

MpoBepbTe He 0cnabeH N KOHTaKT kabens napannenbHoi cBA3W. Ecnv oH ocnabne,
3aTaHNTE .

MpoBepbTe, He U3MEHMCS NN LIBET Kabens cBs3n. ECu LBET N3MEHWCS, BbIK/IKOUUTE
YCTPOVACTBO ¥ 3aMeHUTE Kabesb CBA3M.

MpoBepbTe YNCTOTY NEPEAHEN U 3afHel ABEPLbl, @ TaKKe 6aTapeitHoro MoAyns BHyTpK
wkada. Ecny Tam ABHO €CTb Mbliflb, HEME/IEHHO NPOBEANTE OYUCTKY.

MpoBepbTe, BCE M NapamMeTPbl B HOPME Mpu paboTe cuCTeMbI (HanpsKeHNe, TOK,
TeMnepaTypauT. .)

MpoBepbTe NCMPaBHOCTb OCHOBHbIX KOMMOHEHTOB CUCTEMBI, BK/IOYas CUCTEMHbIE
nepektoYaTeny, KOHTaKTopbl 1 T. f.

MpoBepbTe WTaTHOE COCTOSHNE CUCTEMbI 3a60pa 1 BbiNycka BO3/yxa, BO3AYXOBO/OB.
Mpu HaNNYMM 3aCOPEHUS BBINONHNTE OYNCTKY.

Mcnonb3yiiTe Manyio Harpy3ky 1 Herny6okuii 3apsa/paspsif, YTo6bl NPOBEPUTD
COCTOsIHVE 3apsifia V1 MCNPaBHOCTb akkyMyNATOPHOI 6aTapen (¢ ucnonb3osaHyem M0 Ha

KoMMbtoTepe). PekomerayeTcs, YTobbl rybuHa paspsaa 1 MOLLHOCTb 3apsaa/paspsaaa He

npesbiwanyt 20% 0T HOMUHANLHOTO 3HAYEHUS.

10. MEPbI MPEAOCTOPOXHOCTU U TAPAHTUA

10.1. MEPbI MPEJOCTOPOXXHOCTH

y/1apos.

[TepnofnyHoCTb
TEXHMYECKOrO
06CnyXnBaHNs

Kaxable
6 MecsLeB

PasBrof

Kaxgble
6-12 MecsiLeB

Kaxable
6 mecALeB

Kaxble
6 MecALeB

MpoyTnTe 1 cObMIOAANTE CReaytoLLmMe YCIOBKS MOHTaXa 1 3KCMyaTaunn akKyMynsTOPHOA
6aTapen. HenpaBunbHas ycTaHOBKaA WM SKCMAyaTalLns MOryT NPUBECTY K TPaBMaM

® & A Anepcwana 1 NOBPEXIEHMIO U3aenys.

HE norpyxaiiTe 6aTapeto B BOAY, XpaHWTe €€ B NPOX/Ia[iHOM W CyXOM MeCTe.
HE 6pocaiite 6aTapeto B OroHb M He HarpeBaiiTe eé, Tak Kak 3T0 MOXET NPMBECTM K B3PbIBY M APYrM ONAaCHbIM CUTyaUNsaM.

Bo Bpems 3apsfku 6aTapen cnonbayiiTe cneunanuanpoBaHHoe 3apsfHoe 060pyA0BaHNe 1 CreayiiTe npaBubHOW NpoLUeaype.
He vicnonbayiite HecepTnGULMPOBaHHbIE 3apsaHble YCTPOMCTBA.
HE MeHsiiTe MecTamn NONOXUTENbHbIE W OTPULATENbHbIE KNEMMbI. He nogkntoYvailTe 6aTapeto HanpsmMyto K CETU NEPEMEHHOrO TOKa.
He nonyckaiite KOPOTKOro 3amblkaHns 6aTapeu.
HE ncnonbayiite BMecTe 6aTapen pasHblx NPOM3BOANTENE MW pasHbiX TUNOB. He 1Cnonb3yiiTe BMeCTe CTapble 1 HOBble 6aTapeu.
HE ncnonbayiite 6aTapeto, €Cn OHa NeperpeBaeTcs, Ha Hell ecTb Cnefbl B3AyTus, AedopMaLmns nan npoTedku.
HE npokanbiBaiite 6aTapeto rBo3asaMu U ApyrMmu ocTpbiMn npeameTamu. HE 6pocaliite 6aTapeto, He HacTynailTe Ha Heé, u3beraiite

HE BcKpbIBaiiTe 1 He MbiTaliTeCb PEMOHTUPOBATH BaTapeto, v OHa HeucnpaseH. [1pu peMoHTe nnn pa3bopke baTapeu rapaHTus 6yaeT

aHHYyNMpoBaHa.

Mepea oTNpaBKoii 6aTapeyn 3apsxatoTca HanonoBMHY. He ncnonb3ayiiTe 6aTapeto, eCAv OHa CUbHO HAarpeBaeTCs, Ha Hell eCTb B3AyTH,
OHa U3AET HeoObIYHbIA 3anax My UMeeT Kakie-nmbo Apyrie OTKNOHEHUS OT HOpPMbl. HemeaneHHo coobluTe 06 aTOM B OTAeN
NOCNEeNpOAAaXHOr0 06CTYXMBAHUS.
Ecnn Heo6X0AMMO ANUTENbHOE XpaHeHwe, ANs obecneyveHns onT1ManbHOM NPOM3BOANTENBHOCTM 3apsKaiiTe U paspsiKaiiTe 6aTapeto
Kaxble Tpu Mecsla. PekoMeHayemblil ypoBeHb 3apaga npu xpaHeHnun: 50-60%.

Mcnonbayiite 6aTapeto B AnanasoHe TemnepaTyp, ykasaHHOM B PyKOBO/ACTBE.

YpoBeHb 3apsiaa 6atapeit nepes otnpaBkoii cocTaBnsaeT 50%. Meped MCnonb3oBaHNEM 3apaanTe ee.
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10.2. OMUCAHUE TAPAHTUN

HacToswmM rapaHTpyem, 4To B TEYEHME YCTaHOBIEHHOMO rapaHTUtHOrO CPOKa Halla KOMMaHus OCYLIECTBASET GeCMNaTHbIiA
PEMOHT 11 3aMeHy NPOAYKLMN B CAydae Mobblx NOBPEXAEHUA M GYHKLMOHANbHbIX HapYLIEHWHA, BbI3BaHHbIX HEMPEAHAMEPEHHBIMMY
06CTOATENBCTBAMM VNW NPON3BOACTBEHHBIMMI fledekTamu. [N NoNyYeHus ykasaHHbIX YCAyr oT KAMeHTa noTpeGyeTcs NpeaocTaBnTb
Le/iCTBUTENbHbIV CYET-HaAKTYPY MK COOTBETCTBYHOLLYIO MHOOPMALIO O rapaHTuK Ha uagenue. Mpu oTCYTCTBUM Haanexallmux
NOATBEPXKAAIOLLMX JOKYMEHTOB KOMMAHNS OCTAB/AET 3a CO60/ NPaBo 0TKa3aTb B NPEeOCTaBNEHNN COOTBETCTBYHOLLMX YCYT.
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