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MpounTaiTe Ta LOTPUMYMTECD LIUX IHCTPYKLiN! HaBeoeHi H/KUe 3axoam CnpsMoBaHi Ha
3abe3neyeHHs Balloi be3neku Ta 3anobiraHHs NOLIKOOXXEHHIO MarHa. lNepen,
BCTAHOBJ/IEHHSAM LpOro Npunagy 060B'a3K0BO MpoyMTanTe BCi IHCTPYKLLT 3 TEXHIKK be3neku,
HaBe[EeHi B LibOMY JOKYMEHTI, 47151 NPaBUIbHOMO BCTAHOBEHHS.

HeooTpyMaHHS iHCTPYKLI 3 LM CUMBOJIOM MOXKE NPU3BECTM A0

CEP03HOro HELLLACHOTO BUMAKY, WO CNPUYMHUTD CMepTb abo BaXKKy TpaBMy.

A WARNING

HenoTpuMaHHS iHCTPYKL 3 LM CUMBOJIOM MOXKe NPU3BECTM 0

CEPWO3HOr0 HELLLACHOTO BUMAAKY, LLO CMPUYNHUTD BaXKKY TPaBMY.

A CAUTION

HenoTprMaHHS IHCTPYKL,iM 3 LM CMMBOJIOM MOXE NPU3BECTM A0 TPaBM

nerkoro abo cepefHboro CTyneHs TSHXKOCTI.

NOTICE

Hapae iHopMaLito, SKka BBaXKAETLCS BAXIIMBOLO, /1€ HE € NOB'A3aHO0

3 Hebesnekoto. IHhopMaLis CTOCYETbCS MaMHOBOI LLIKOAM.

MpoynTanTe iIHCTPYKLtO Nepen, BUKOPUCTAHHAM

PU31K ypaXKeHHs eNeKTPUYHNM CTPYMOM

BB~ P P P

EkcnnyaTywTe BigNoOBIgHO 80 iHCTPYKLU,T

Lien npunag npusHaveHu ans iHTerpoBaHol CUCTEMMU, AKa NMOBUHHA
BMKOHYBAaTMUCA KBanihikoBaHOK 0CODO0I0, L0 MA€E ENEKTPOTEXHIYHY OCBITY i
3HaMOMa 3 XapaKTEPUCTMKaMK Ta BUMoramm b6esnekun nitieenx barapen. He
BCTAHOB/IIONTE LLEN NPUCTPIN, SKLLLO BM HE BNEBHEHI, O BOSIOAIETE
HeobXiAHNMM HaBUYKaMM 0N BUKOHAHHA Takol poboTw.
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1. 3axonu 6e3neKku

1.1 3aranbHi 3axoau 6e3nexku

Mpunapg € 6e3nevyHnm oyKepenoMm eneKkTpPUUHOI eHeprii, AKLLO BiH eKCMyaTyeTbCs 3a
NPU3HAYEHHAM i BiANOBIOHO A0 IHCTPYKL,N. MNOoTeHUiNHO Hebe3neyHi 06CTaBMHM, TaKi SK HAAMIpHe
HarpiBaHHS abo TyMaH eneKTPONiTy, MOXYTb BUHUKHYTU B Pa3i HEHAIEXKHNX YMOB eKCryaTawi,
MOLLKOMXKEHHS, HEMpaBUIbHOro BUKOPUCTaHHSA Ta/abo 3noBxunBaHb. HeobxigHO OOTprMyBaTUCS
HaBeOEeHMX HKYe 3axoniB 6e3nekn Ta nonepenrKyBasibHMX NOBIAOM/IEHb, ONUCAHMX Y LIbOMY
po3aini. AKLLO BM He A0 KiHUS 3po3yMinv byab-aKuii 3 HaBeQeHMX HKYe 3axoiB 6e3nekn aboy
BaC BUHWKM 3anUTaHHS, 3BEPHITLCS A0 HAC 3a PO3'ACHEHHAMN.

Pusuku Bubyxy:

- He nigoasanTte akyMynaTop CUIbHUM ygoapam. -
He posuaBntonTe Ta HEe NPOKONONTE
aKyMynaTop. - He Kngante akyMynstop y BOrOHb.

Pusuku noxxexi:

- He nigpaBarite akymynatop BnavBy Temnepatypu noHag, 60°C. - He po3MilLyiiTe akyMynaTop
nobnmsy ayxepen Tenna, Takmx SK KaMmiH. - He niggaBanTe akyMyniaTop Aji IpsMUX COHAYHMX
NPOMeHIB. - He ponyckanTe, Wwob po3'eMm akyMynsaTopa TOPKanncsa CTPYMONPOBIAHMX
NpegMeTIB, TaKMX K APOTU.

PU3UKK yparkeHHS eNeKTPUUHUM CTPYMOM:

- He posbuparite akymynartop. - He TopkanTecsa akymynsatopa
MOKPUMK pyKamu. - He nigaaBante akyMynsaTop BNaMBY BOSIOMM
abo pigyH. - TpuManTe akyMynsaTop Y HeQOCTYNMHOMY NS AiTen
Ta TBapWH MicCLj.

PU3MKM NOLLUKOAYKEHHSA aKyMynaTopa:

- He ponyckanTe KOHTaKTy akymynaTopa 3
pignHamu. - He nigoaBanTe akyMynsiTop BACOKOMY
TUCKY.

1.2 3axonum 6e3neKku nip, Yac BCTAaHOB/IEHHS

Byab nacka, nam'atante, Wo 6aTtapes CTaHOBUTb PUSKK YPAXKEHHS ENEKTPUYHNM CTPYMOM,
BKJ1HOHAKOUM BUCOKMIA CTPYM KOPOTKOr0 3aMUKaHHS. [IoTpuMyMTeCh yCix 3axoaiB be3neku nig
yac poboTun 3 aKyMynAaTopaMmm:

- 3HIMITb FOAMHHNKM, Kabny4yKu Ta iHLLI METaNEBI aKkCecyapu.

- BUKOpPUCTOBYITE IHCTPYMEHTM 3 i30/1b0BAHNUMM PyYKaMK, W06 YHUKHY TN HEHABMUCHOMO
KOPOTKOrO 3aMMKaHHSI.

- HociTb r'yMOBI pyKaBWUYKM Ta 3aXUCHE B3YTTS.
- He knagitb iIHCTpyMeHTH abo byab-aKi MeTanesi aeTani Ha baTapei 3Bepxy.

- Mepep, nigkntoueHHAM abo Big'eqHaHHAM KIEM Bif '€QHaNTe DyXKepeno 3apsaaKm Ta

HaBaHTaXXEHHA.

- IMip, vac nepeMilLeHHs akyMyNaTopiB ogsranTe BignoBigHNI 3aXUCHUI o0asar Ta obnagHaHHS. -
He BigkpvBanTe Ta He NowKomKyMTe baTapel.



A CAUTION

-MNepen nogaveto XXMBMEHHS HAa CUCTEMY NEPEBIPTE NONSPHICTb YCiX 3'€AHaHb.

3BOpPOTHA NONAPHICTb Ha KNeMax HbaTapei NpM3Beae A0 aHYMHOBaHHSA rapaHTii Ta
BMxony 6atapen 3 nagy. He nonyckante KOPOTKOrO 3aMUKaHHS baTtapei.

-He noegHymnTe niTiesi 6atapei 3 iHLWNMK MapkaMm abo XiMIYHUMK PEYOBUHAMN.
He BcTaHoBntONTE NiTiEBI 6aTapei 3 pisHMX YyCTaHOBOK abo Bif, Pi3HNX
BMPOBHWKIB.

-He posbupaite Ta He MoaMgiKyTe akyMynaTop. AKLLO KOpMyc akyMynaTopa

MOLUKOOYKEHO, HE TOPKaNTeCs BiAKPUTOro BMICTY.

2.Bctyn po npunapny

JliTieBizaniso-thocdaTtHibaTtapeicepii 51,2 B 6ynm po3pobneHi onsa 3abesneyeHHs pe3epBHOro
YKMBNEHHS BiaaaneHx abo 30BHILLHIX TETEKOMYHIKALIMHMX YCTAHOBOK, TaKNX

K TepMiHanm gocTyny, 6a3oBi NpuMManibHO-NepeaaBaibHi CTaHLIi Ta
KOHTponepun 6a3oBumx CTaHLin. Lia cnctema Mae xapaKTepuUCTUKM BUCOKOI
CMCTEMHOI IHTerpaLlii, BUCOKY HafiHICTb, TPUBaIUIM TEPMIH Cy>KOK Ta
LUIMPOKNIA Ojana3oH pobounx Temneparyp.

2.1 Bctyn po (hyHKLiN nepeaHboi naHeni
Ins Toro, Wwob npaBmnnbHO ekcrnyaTysaTu BUpIO, byab facka, yBaXKHO O3HanMoMTecd 3
(hyHKLISIMM NepeHbOI MaHeNi akyMynsTopa.
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PucyHok 2-1: Bctyn oo dyHKLUi nepeaHbOol naHen
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1.BMKOpUCTOBYETBLCA AN KPIMJIEHHS 4,0 KOPMYCY.

2.HeraTtvBHa BUXigHa Knema.

3.InavkaTop poboTn: 3eneHnI CBITNOOI0AHUI IHONKATOP, AKMI MOKA3Yye CTaH poboTn akymynsaTopa.
IHOMKATOP TPMBOIK: XXOBTE Ta YePBOHE CBITNIOAIoAHE NiACcBiYyBaHHS, Wb NokasaTw, Wwo batapes byna
nig, TpMBOrot abo 3aXMCTOM.

4.S0C: uj 5 ciTnoaioaiB BUKOPUCTOBYHOTLCA s BinobpaxkeHHs SOC b6aTtapei. CBITIHHS Lyx
CBiTNoAjoniB BKadye Ha 3HaveHHsA SOC 20%, 40%, 60%, 80% i 100%.

5.Mo3uTmBHa BMXigHA Kiema.

6.KHoMKa *MBNeHHs: An18 BMUKaHHSA/BUMMKaHHS BCiEl baTapel BMS B pexkmMmi ouikyBaHHS, 6e3 BUxiaHOI
MOTY>KHOCTI.

7.ManeHbK1I aBTOMaTUYHUI BUMNKAY: KOHTPOJb 3ara/ibHOro NO3UTUBHOIO Ta HEraTMBHOIO JlaHLora
BMMKHEHHS! Ta BBIMKHEHHS.

8.Buxig, cyxoro KOHTakTy.

9.IN: napanenbHUn KOMyHiKaLiiHWI TepmiHan: (nopT RJ45) MigkntouitTe «OUT» TepMiHan nonepeHbol
b6aTapei ong 3B'A3Ky Mixk AeKinbkoMa napanenbHuMm batapesmm. OUT: napanenbHuin KOMyHIKaLinHWMA
TepMiHan: (nopT RJI45) MMigkntoyiTb TepMiHan «IN» HaCTyNMHOro akyMynsaTopa o1s 3B'a3Ky Mix
AeKinbKkoMa napanenbH1UMM batapesmu.

10.PCS: koMyHiKaUinHWIA TepMiHan iHBepTopa: (nopT RJ45) Bignosigae npotokony CAN (WBMAOKICTb
nepepadyi gaHux: 500 kbit/c) Ta RS-485 (wBmakicTb nepepadvi gaHnx: 9600 kbiT/c), akuin
BMKOPWUCTOBYETBCA 4151 BUBEAEHHS iHhopMaLii npo 6aTapeto Ha iHBepTOp.

11.USB: (nopT USB) BUKOPUCTOBYETLCSA AN MiAKIOYeHHs dnelu-HakonmdyBadva USB 3 meToto
OHOBJIEHHS aKyMyrnATOpAa.

12.bonT 3a3eMseHHS.

13.PyuKa: BUKOPUCTOBYETLCA )15 NepeHeceHHs abo nepeMilleHHs akyMynaTopa.

2.2 TexHiuHi XapaKTepucTuKu npunagy
Tabnnua2-1:TexHiYHI XapaKTEPUCTUKIN NpUiagy

OcHoeHi napamempu SE-G5.1 Pro-B
Xim. cknag akymynsatopis LiFePO4
MicTtkicTb (A*roa) 100
MacwTaboBaHicTb Makc. 64 wr. (g0 327 kBT*rog) napanensHo(Makc.32uuT.6e3 30BHILHBOFO HanaLTyBaHHs)
HomiHanbHa Hanpyra (B) 51,2
Po6ouya Hanpyra (B) 432=576
Enepris (kBT*roa) 5,12
KopwucHa eHeprisa (kBT*rog) [1] 4,61
PekomeHnayemuii 21 50
ggggyﬂia%ﬂy/ Mzﬁﬁﬁ[?]z XBUNWHY, 25°C) :]] ’(5)(0)

IHwi napamempu

PekomeHpoBaHa rmnbnHa pospsagy 90%

Posmipu (LU/B/T, mm) 445*133*540
MpnbnunaHa Bara (kr) 45

onosHuii LED-iHgukaTop 5LED (SOC: 20% = 100%)

3LED (Pob6oTta, Hebe3neka, 3axucT)
IP20

Po6Goua Temnepatypa BapsamkanHs: 0°C = 55°C
PospsamkanHs: -20°C = 55°C

Cryninb 3axucty kopnycy 1P



Temnepatypa 36epiraHHs 0°C =35°C

Bonorictb 5% = 95%

BucoTa Hag piBHeEM mMops <2000 m

TepmiH cnyxou uukny >6000(25°C+2°C,0.5C/0.5C,90%DOD,70%EOL)

BCTaHOBAEHHS HacTiHHun,nignorosui,BCTiNKy(19-a0MMOBUACTaHAAPTHUI KOPNYC,

TOBLUMHA Kopnycy = 600 mm)

MopT 3B'A3KY CAN2.0, RS485

CepTudikauis UN38.3, IEC62619, CE,UKCA, VDE2510-50, FCC, UL1973, UL9540A
REACH, ROHS

[1]KopucHa eHepria nocTinHoro crpymy, ymosu tectyBaHHs: 90% DOD, 0,5C 3apsapg i po3psag npu 25°C. KopucHa
EHepris CUCTEMU MOXe 3MIHIOBaTUCA 3anexHo Big napameTpiB KOHQirypauii cuctemm.
[2]Ha cTpym BnnuBatoTh Temnepatypa i SOC.

2.3 IHgukaTop cTaHy
CraH 3anyck TpuBora [lomunka  SOC1 SOC2 SOC3 SOC4 SOC5
BuMK. XnBneHHs Off Han. Soc 67%:
Poapszka abo Brmac, Off off | On | on | On |
AKLLO €
MPOCTOIOBaHHS rouBOra Off Off Off uan. Soc 47%: Oon On
3apsn | MUroTiHHA
CurHan Tpusoru BrmmanHs Off On
Cuet. Momunka / BrvumanHs on Te came, wWo 1y «Po3psiaka abo NpoCcTorBaHHA»
3axmct
OHOBMEHHSA LiBnako 6numae
KputuyHa nomunka MoBinbHO 6riumae

3.Po3nakyBaHHS akyMynsaTopa

AKyMynSTOp | BIOMNOBIOHI aKCeCcyapu yNakoBaHi B KApPTOHHY KOPObKy. BiokpuiTe
NaKyBa/lbHY KOPODKY 3a A0NOMOror IHCTPYMEHTIB. [icns uporo nepesipte
KOMM/IEKTHICTb BUPODBY 3rigHO 3 Nepesikom aeTanemn.

A WARNING

KaTteropuuHo 3a60poHAETLCA HeobepexHe po3nakyBaHHS. AKLLO aKyMynaTopHa baTapes
3namaHa, aeopmoBaHa abo 3HaXOAUTLCA B iHLLOMY HEHOPMalIbHOMY CTaHi, KOpUcTyBaY

NOBWHEH HeramHo NPUNMHUTU BUKOPUCTaHHA aKYMYJIATOPA i 3B'A3aTMCA 3 HAMMW.
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3.1 MNepenik petanen
MNepeBipTepeTaninigyacpo3nakyBaHHS.

Tabnuuga 3-1: Mepenik pgetanemn

Ne Enemenmu 3oeHiwHill suensd BukopucmaHHs K-cms | lMpumimku
] B > LA- LA
1 AKymynsTop e L 3abesneveHHs XXUBMNEHHS 1
' - -
Mapa 150-minimeTpoBux kabenis
u XuBneHHs akymynstopa 4AWG (obuasa
2 Kabenb 3U-LB KiHLi MatoTb BOAOHEMNPOHUKHI Kriemm) i 1
150 u oauH 250-minimeTpoBuin kabenb 3B'A3Ky
-__\_-—___’ RJ45 aona napanenbHOro nigknioYeHHs
- akymynsTopa.
Mapa kabeniB XWBMNEHHS NOCTINHOro
ctpymy 4AWG (oauH KiHeLb Mae
BOAOHENPOHUKHY KNemy, iHLWNA —
Kabenb 3U-LP MigHy knemy M10) i oguH
3 1500 KOMYHikauiiH1i kabenb RJ45 ans 1
nigKmntoYeHHst go ribpugHoro iHBepTopa
[JoBxvHa 3a 3aMOBYYBaHHSIM
cTtaHoBuTb 1500 mMm.
10AWG xoBTO-
4 3erneHa niHisa v Ninis 3a3emneHHA 1
3a3eMJsIeHHs Ha akymynsTopa
300 mm
5 BonTt ans @ 3akpinneHHs akymynaTopa Ha 4
kopnycy M6*16 W ém cTinui abo B Kopnyci
dikcoBaHi ByLLKa 2
Ta 6ont M4*8 . ..
6 ans KpinneHHst batapei B 19- BYyLLKa,
aKyMyTISTOPHOI OIOVIMOBIN CTinui abo kopnyci 6 .
CTivIKM oonTiB
npoct”” YknagaHHa Ta
7 KPOHLUTENH ans . . . 4wt
LITaBentoRaHHS - dikcaLiss akymynsitopis
8 HacTiHHui HacTiHHe kpinneHHa °
KPOHLUTEMH aKymynsaTopHoi 6atapei
_a
7 . . . o
9 P03LIJVIpeHHF| M6 - F dikcoBaHumn Haf)TIHHI/II/I 4
' KPOHLUTENH
Moci6Huk
10 o / / 1
puctyBava




Tabnuuga 3-2: PekoMeHO0BaHi 3acobu Ta IHCTPYMEHTH

Ne Enemenmu BukopucmaHHsi 3oeHiwHilt euansnd
<
1 XpecTtonopaibHa BukpyTka abo KpinneHHsa akymynatopa Ta B J
Gita By3nis -_
2 Pisak ansa kopobok BigkpuTTst KOPOBGOK

-~
-

3 I3onboBaHUN MpoknagaHHsa kabenis Ta L\
OVUHAMOMETPUYHUI KITHOY LUMHOMpOBOAIB

4 |30nboBaHi poseTkM MpoknagaHHs kabenis Ta '/

LLUIMHONPOBOAIB

.

BumiptoBaHHs Hanpyru

5 Tectep akymynsTopa aKyMynSITOPHOro MoayIs

3.2 BisyanibHuu ornag, Mmopynie

[Micng TpaHCNOPTYBaHHSA MOAY/IB A0 MICUS BCTAHOBEHHS
nepeBipTe HasABHICTb: ~-Di3UYHMX NOLIKOOXKEHb 30BHILLHBOMO
Burnany. -rlowkomxkeHnx abo BUCTyNatoUMx rBUHTIB.

4.BcTaHOBNEHHA aKyMynsiTopa
Lls cuctema noBMHHA BCTAHOBNMHOBATUCS KBaUTi(hiIKOBAHMMM, HABYEHNMN
npauiBHMKaMM, 3HANOMUMM 3 HEOBXIOHMMM IHCTPYMEHTaMM.

AWARNING

-O60B'A3K0BO BMKOPUCTOBYITE i30/1b0BaHI iIHCTPYMEHTU (LMHAMOMETPUYHMI KITHOY,
noOoBXXyBau, Po3eTKa TOLLO). -Bci iIHCTpyMEeHTH NOBMHHI ByTK i30/1b0BaHi, a B 30Hi
BCTAHOBJIEHHS! He NMOBUHHO ByT MeTaneBux npeaMmeTiB (Hanpuknag, FroauUHHKKIB, Kabnyyok).
-YCi BUMMKaYi }KMBEHHS NOBWHHI ByTW 3a3ganerifb BUMKHEHI.

-Mepen, BcTaHOBNEHHAM nigroTynTe CO2 BorHeracHuk, antedky ta A3/ (aBToMaTU4YHNIA

30BHILLHIV gedibpunsaTop).
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AWARNING

Hebesneka cnanaxy oyrv Ta ypaykeHHs eneKTpUYHUM CTPYMOM.

[ns BUKOHaHHS ByOb-KMX pobiT Ha LibOMy 0611aAHaHHiI Nif, Hanpyroto NOTpPIGHI i30/1bOBaHi IHCTPYMEHTU.

AWARNING

[ocTpi kpai.

LLlo6 3anobirtv TpaBMaM, HOCITb PyKaBMYKM Ta iHLLI 3aXMCHi 3acobu.

AWARNING

Touka 3aLLemneHHs.

BynbTe 0bepexHi nig Yac poboTn B Kopnyci, Wob YHUKHYTU TPaBM.

| & CAUTION

Baxkkuii npegmer.

Moxke CpUYMHUTY PO3TArHEHHS! M'A3iB ab0 TPaBMy CMMHM.

Mig yac nepeMilLeHHS NOTKIB, 6aTaperiok Ta iHLLMX BAXKKMX NPEeLMETIB BUKOPUCTOBYITE
[OOMNOMIiXKHI 3aC0bK 47151 NigNoMy Ta HaNeXHY TeXHIKY nianomy.

4.1 BctaHOBNIEHHS MOAYS aKyMyJiATopa

1. TpaHCnopTynTe aKyMynsaToOpHI Mogyni 40 MiCUS BCTAHOBIEHHS.

2. BcTaHOBITb aKyMynAaTOPHI MOAY/I HA KPOHLUTEWH, CTiIMKY abo Kopnyc.
3. 3akpiniTb baTapeto Ha KpoHLWTenHI abo cTinwi. 3a gonomororo bonta
KpOHLWWTENHa abo wadm 3akpiniTe 6baTapero B KPOHLLUTENHI abo CTinu,.

4. Ticns BCTAHOBEHHSA 3aTArHITb yCi 6bonTu.

Cnocib BcTaHoBneHHs 1: 3a LONOMOroK MNPOCTOro KPOHLUTENHA



Criocib BCcTaHOBNEHHS 2: 3a OMOMOroro cTaHgapTHoro  19-AronMoBoro kopnycy abo CTiku

IMPORTANT

- batapeto MOXxHa BCTaHOBUTK B cTaHA4apTHUIA 19-410MMOBMIA Kopnyc abo CTiliky.
- Mogyni 6atapei MoxyTb 6yTv BCTaBmneHi B pamMy CTiViku BigMOBIOHO A0 CXeMu
KOHdpirypauii 6aTapei 3amoBHuKa.

Cnocib BcTaHoBNeHHs 3: HacTiHHMI cnocib. Onuc mMicus BCTaHOBNEHHSA NOBUHEH BianosigaTu
BMMOraMm [0 pPO3MipiB, 3a3HAYEHNUM Ha PUCYHKY HUXKYE:

482+2 MM

CTiHa CTtiHa

> 400 MM
3emnga

PucyHok 4-1
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A) 3a gonomoroto 6 rBuHTIB M4*8 3aKpiniTb akyMynaTopHUIA 610K (hiKCOBaHMX BYLLOK Ha 060X
CcTopoHax b6aTapei, Ik MoKa3aHo Ha PUCYHKY 4-2.

%
AN
s

t

s

BUHTM M4*8
BukopuctoByiiTe 6 reuHTIB M4*8, 06 3aKpinuTK akyMynsaTOpHY
6aTapeto. 3aKpiniTb ByLLKa akymynaTopa 3 060X KiHL,iB.

PucyHok 4-2

b) BubepiTb pekoMeHa0BaHy CBEPA/IUNBbHY roNiBKY (K MOKa3aHO Ha PUCYHKY 4-3), wob
npocsepanTh 4 0TBOPU HACTIHI, FMbuHoto 100 MM - 110 mm.

B) 3a monomoroto MonoTKa 3aKpiniTb OMOPY Ha CTiHI Ta BCTAHOBITb PO3LLMPIOBasIbHIIA 60T B OTBIP,
SIK MOKa3aHo Ha PUCYHKY 4-3.

1006119 @Mm
(3,93 =4,33iH).
(3.93~4.33in)

PucyHok 4-3

) 3aKpiniTb roniBKy po3LwMpoBasIbHOro 60nTa, W06 3aBepLUMTY BCTAHOBEHHS.
1) NepeHeciTb 6aTapeto | TpUManTe ii. 3aKpiniTe akyMynaToOP Ha ONopi MiCNs TOro, IK 3aKpinunu i Ha CTiHi. MNepekoHanTecs,
LLLO MOHTaXXHi ByLLKa H6aTapei cyMmilLeHi 3 NiBUM i NpaB/MM OTBOPAMM Ha OMopi, IK MOKa3aHO Ha PUCYHKY 4-4.
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PucyHok 4-4

- BaTapeto MoXKHa BCTaHOBUTM B CTaHAAPTHMIA 19-at0MMoBumin Kopnyc abo CTinKy.
- Moayni 6atapei MoXyTb ByTV BCTaBNEHI B paMy CTilKW BIANOBIAHO 40 CXeMU KOHirypadii

baTapei 3aMOBHMKa.

3BepHiTb yBary Ha J,oNyCcTUMi PeXXMMU BCTAaHOBJIEHHS.
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5.MipknoueHHs Kabento
5.1 NipknoueHHAogHiEl 6aTapel

NOTICE

MNepen nigKntoueHHaM Kabento 0o iHBepTopa NpaLiBHUK NOBUHEH NepeKoHaTUCS, Lo

BVIXiZHWIN BUMMKAY iHBEPTOPa BUMKHEHWI, LLL06 3anobirTu pr3nky noxexxi abo

YPKEHHS €NIEKTPUUYHUM CTPYMOM.

| &4 CAUTION |

-MNepep, NigKNHOYEHHAM NepeKkoHanTecs, Lo baTtapes 3akpuTa.

-[OTPMMYHTECH IHCTPYKLIN, W06 3axmcTuT Moaynb BMS Bif NOWKOMKEHD.

-He BioxunaviTecsa Big, HaBeOEeHOT HYXKYe NOCNiA0BHOCTI Ail.

-bynbTe ocobnmeo obepexHi, Wob KNeMm He KOHTaKTYBasIM Hi 3 UMM, OKPIM
NPU3HAYEHMX 151 HAX TOYOK KPINEHHS.

-Knemu Ta nig'egHaHi 40 HUX APOTM MatoTb NO3UTUBHY abo HEraTUBHY NOMSIPHICTb
(NO3UTUBHA: +; HeraTmeHa -). MonspHicTb kneMun abo OpoTY, NiAKIFYEHOr0 00 KNEMMU,
BKa3aHO Ha NepegHin naHeni KoxHoro moayns. byapTte ocobnmeo obepexHi, Lwob
Knemm Ta/abo opoTH 3 NPOTUNEXKHOKO NONSPHICTIO HE KOHTAKTYBa/IN MixXX COBOH0.
-MakcmManbHa Hanpyra 6atapei ctaHoBUTb He binblue 60B, Wwo nepeBuLLye 6e3neuHy
Hanpyry 36B. ToMy M1 BCe X PEKOMEHIYEMO He TopKaTucs besnocepeqHbo Kiem

aKymynaTopa abo iHWKMX BIOKPUTMX YaCTMH Nif, 4ac BCTAHOBNEHHS.

NOTICE

-3aTAryoum rBUHTH, NEPEKOHANTECS, LLIO BOHM 3HAXOAATLCA Mif NPAMMUM KYyTOM A0

KJ1EM aKyMyNIATOPHOro Moayns, Wob YHUKHYTM NMOLLIKOOYKEHHS raioK BCepeayHi.
-3aKpy4yiiTe rBUHTY 3a A0MNOMOrOK XPECTONOAiBHOI FONOBKN 3 MOMEHTOM

3aTaryBaHHs He binbLue 8,0 H*M (81,5 krc*cm).

IMPORTANT

-Cunosi knemu, Taki sk "+", "-", Mooyns 3aKpUTI 3aXMCHOK KPULLIKOO 418 3aXUCTY
Bifl KOPOTKOr0 3aMMKaHHS (MOKa3aHo Ha PUCYHKY 5-1).
-MNepen nigKntoUYeHHAM HeobXiaAHO 3HATM I30NALIMHY KPULLIKY | BCTAHOBUTM ii Ha

MicCLLe ogpasy NiCNs MigKIoYeHHs.

-13-



PucyHok 5-1: BctaHOBNEHHS OpOoTy 3a3eMIeHHS

s ALM L
eoe

seeee o oFF

"._ Deye _.-+. on

SE-G5.1 Pro-B LITHIUM BATTERY MODULE

i, A,
a- . |
— OFF
.

[T ] &
(=] -

P )

M6

& 00
C
\ 3*5N-m |

Kpok 1: OgarHiTb 3aXMCHI pyKaBu4Kn. Kpok 2: BCTaHOBITb Kabernb 3a3eMIeHHst akyMynsaTopa.
Kpok 3: MigrtoUiTe HEraTMBHWM | NO3UTUBHUI Kabeni XKMBEHHSA aKyMynsiTopa.

1)3HiMIiTb 3aXMCHY KPULLIKY 3 KIIEMU XXUBNEHHS aKyMynaTopa.

2)MinKNYiITh HEeraTMBHUIN Kabenb XXUBNEHHS 00 akymynaTopa.

3)MigKntoUiTe NO3UTUBHMIA Kabenb XXMBNEHHS 00 aKyMynaTopa.

A)[MiOKAOMITE IHLWNIA KiHeLb KabeniB XXMBNEHHS aKyMynaTopa 00 Kabento XXNBNEHHS
aKymynsaTtopa 1a

BIQNOBIOHOI LLMHM B €NIEKTPOMEPEXI.

5)BCTaHOBITb 3aXMCHY KPULLIKY Ha KNEMM NPOBOAKM XMBJIEHHS aKyMyATOpa.

[igKnoYiTh IHBEPTOP:

1)3HiMiTb 3aXMCHY KPULLIKY.

2)BuKpyTiTb XpecTononibHo BUKPYTKOK BONT KPinNaeHHS NO3UTMBHOIO NOHOCA i MiAKIIOMITh
Kabesnb NO3UTUBHOMO BMXOAY MixK MO3UTMBHOK KITEMOK aKyMyriATopa Ta iHBepTopoM. licna
NiOKIFOYEHHS aKyMyNAaTOPa Bigpasy X 3aKpyTiTb KPINUIbHWM 60NT, Wwob YHUKHYTY Moro

nagiHHS.
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PuicyHok 5-2: MigkntoveHHs ogHiel batapei
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3)BUKpPYTiTb XpecTonoaibHo BUKPYTKOK HEraTUBHUIA KPINUIbHUIA BONT i NiOKIoYITh
HeraTMBHMI BUXIAHU Kabenb MK HEraTMBHOI K1IEMOK akyMynaTopa Ta iHBepTopoM. [icns
NiOKOYEHHS aKyMynaTopa Bigpasy X 3aKpyTiTb KPINUAbHUN BONT, W06 YHUKHYTM MOro
nagiHHA.

4)BCTaHOBITb 3aX1CHY KPULLKY.

5)YnopspokyinTe kabeni Ta 3akpiniTb kabeni akymynsTopa Ha NnepgopoBaHOMY KPOHLUTENHI
KabenbHMMM CTSXKKaMMU.

6)IMiaKNOYEHHS NiHii 3B'A3KY AK NOKa3aHO Ha PUCYHKY 5-3, AN MOHITOPUHIY 3apsay
aKyMynigTopa 3a L0NoOMOroto KoMM'toTepa, NigKNoUITh NiHito 3B'a3Ky «USB convert CAN Box»

MIXK aKyMySaTOPOM | KOMM'IOTEPOM.

o ALk L]
. = =
eye | et =
SE-G5.1 Pro-B8 LITHIUM BATFERY MODULE
|
- +
OFF
e
! i B= =
. .
Deve |  esss -n.,,
ye i o8
| - +
SE-G5.1 Pro-B LITHIUM BATEERY MODULE
P
OFF
- = =
' [ | ‘
I -
Dcvc ----- o
. 3} 5 n
SE-G5.1 Pro-B LITHIUM BATTERY MODULE
B 50
L, 5,
OFF
e
-
4 i . = ¢

PucyHok 5-3: MigKntoveHHss KOMyHiKaLjinHoro kabento Mixx
aKyMynTOPOM i KOMN'tOTEPOM

5.2 MapanenbHe 3'egHaHHA KabeniB peKinbkox 6aTapen

5.2.1.MpunapanenbHOoMy3'eaHaHHIAEKINbKOXbaTapeMBMKOHYETLCAHACTYMHA NPOLLeaypa 3'€AHaHHS
Kabeni..

1.MapanenbHuii pe>xkumM 1 (4 6aTapei niaxoaaTb ANa CLEHapiiB, KoM NOTYXXHICTb iHBepTopa
cTaHoBuUTb <12 KBT) 119 4 6aTapei cnif 3a3Ha4nTy, LLLO MaKCUMasibHUI CTPYM nepLuoi 6aTapei
cTaHoBUTb 240A (NOTy>KHiCTb iHBEpTOpA He NOBUHHA NepeBuLLyBaTtn 12KBT), nepeBuLLeHHs 240A
npu3Beae 00 HarpiBaHHs PO3'eMIB | Kabento, a'y CKNagHMX BUnagkax — Ao noxexi. Cxema
napanenibHoro 3'€AHaHHA MaTONOTYXHUX aKyMyNaTOPHWX baTapen cucremu:
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i ° Makc. 12 kBT

3aranbHo Makc. 240A

DC+ BUS

DC- BUS

The first || ==
o battery
1mes LmemsarTeny

KoxeH kabenb
Mmakc. 120A

FAKLLO NOTY>KHICTb iHBepTOpa nepeBuLlye 12 KBT, NOBUHEH BUKOPUCTOBYBATUCA
napanenbHUi peXxum 2!

2. MapanenbHuii pexxum 2 (NigxopuTb AN cueHapiiB, KON NOTY>KHICTb iHBepTOpa cTaHOBUTb 212 KBT). CxeMa napanenbHoro
3'€QHaHHS NOTYXHUX CUCTEMHUX aKyMyNsATOPIB:

F Makc. 16 KBT

DC+ BUS

DC- BUS

The first
battery
30901 e Lot maTvERY

KoxeH kabenb
Makc. 120A




A60 cucTteM 6inblLUOI NOTY>KHOCTI:

DL+ BUS

Ti6pUaHWi iHBepTOp.

oM
a &

Bxin ans akymynstopa

T

()

Makc. 16 wryk

DC- BUS

e

Mepumii | ..
Deye akymynsop

OUT Mopt i

IN Mopt

Knactep 1

Knactep 2

- i

Doyo ey

§

F HER |
INMopr | I

Knactep 8

5.2.2. 9k nokasaHo B 5.2.1, NigKtodiThb NiHito 3B'A3KY (CTaHOAPTHMIN MepexeBuin kabenb RI45) Mixk

cycigHiMm 6aTapesmu.
Mpumitka: nopt PCS nepLuoi batapei noBnHeH 6yt nigkntoveHnin oo iHTepdency 3B'a3ky 3 batapesmm

iIHBEPTOPA, IHAKLUe iHBEPTOP He 3MOXe 0BMiHIoBaTMCA AaHUMK 3 baTapesamu.

Npumitka: MNopt OUT nepuioi 6atapei ninkntovaetbes oo nopty IN HacTynHoi 6aTapei i T.4., 3'€qHyO4UM

3B'A30K MiX AeKinbkoma baTapesiMu pa3omM, iHaKLLe AeKinbka batapei He 3MOXKyTb NPaBUIbHO

0BOMiHIOBaTUCA OAHUMMU.

5.2.3. MNiaknto4eHHs NiHii 38'A3Ky Mixk 6aTapeeto Ta iHBEPTOPOM

(1)BusHaueHHst nopTy PCS

BusHaueHHs koHTakTy nopTty PCS

=
o

o N O W N =

Busig nopty PCS

485-B
485-A
CANH
CANL

485-A
485-B
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(2)BrsHaueHHs nopty IN

BusHaueHHs koHTakTy nopTy IN

No. BuBig nopty PCS
CANL
CANH

DI+

DI-

DI-

DI+
CANH
CANL

—

e ~N O ;s Wk

(3)BusHaueHHs nopty OUT

BrsHaueHHs KoHTakTy nopty OUT

=z
o

W~ b W N =

BuBig, nopty OUT
CANL
CANH ;

DO+ f / 12345678
DO-
DO-
DO+
CANH
CANL

5.3 BisyanbHa nepesipKa 3'eqHaHHSA

[icnsa NigKNHOYEHHS akyMynsaTopa nepesipTe:
-BrnkopurcTaHHSA NO3UTMBHOIO Ta HEraTUBHOIO KabeniB.
-MigKNHOYEHHA NO3UTUBHOI Ta HEraTUBHOI KI1EM.
-3aTaryBaHHs BCix 6oTIB.

-DikcaL,if Ta 30BHILLHIN BUrngag, kabenis.
-MpaBUbHICTb NiAKIHOYEHHS Kabento 3B'A3KY.
-BcTaHOBNEHHS 3aXMCHOI KPULLIKW.

6.AKTMBaLA Npunagy

6.1 3anyck akymynaropa

A) MNogicbTe baTapeto Ha CTiHY, IK MOKa3aHO Ha PUCYHKY 4.2.

B) MigkntoyiTe 4POTM BIiQNOBIAHO 0 PUCYHKY 5.

B) CnouaTtky 3akpuiiTe nepemMmmnkad noBiTps, a NOTIM YBIMKHITb KHOMKY XXMBNEHHS, LWob 3anobirtu BigMoBi

3aXMUCTY Bif, KOPOTKOIO 3aMMKaHHS aKyMyISiTOpa, CMPUYMHEHOMO (DYHKLLIEID NonepesHbOoro 3apsay.
-18-



3anycritb akyMynsiTop:

MNicnsasaBepLUeHHS BCTAHOB/EHHS, MIAKIHOUMEHHS Ta KOHirypauii HeobxigHo nepesipnTy BCi 3'€AHaHHS.
AKLWwo

3'€HAHHS BMKOHaHI NPaBWIbHO, HATUCHITb KHOMKY XXUBEHHS, LWob akTMBYBaTK baTapeto. 3eneHuni
poboumMI IHOMKATOP Ha aKyMynsaTopi NoYHe 6rMaT, BKasyroum Ha Te, L0 aKyMynaTopHa CUCTeEMa B

HOPMI.

7. MepeBipKa, YUNCTKA Ta TEXHiIYHe 06CcnyroByBaHHS

7.13aranbHaiHcopmauis

-AKYMyNAaTOPHUI NpUNag, He NOBHICTHO 3apsmKeHN. PEeKOMeHOYETLCA 3aBEPLUNTM BCTAHOBIEHHS MPOTAroM 3
micsauiB nicns npubyTs;

-Mig, yac npouecy ob6cnyroByBaHHS He BCTAHOB/OMTE baTapeto B akyMynaTOPHUIA BUPI6 NOBTOPHO. Lie Moxke
MPU3BECTUN O0 3HUKEHHS MPOAYKTUBHOCTI aKyMynATOPa;

-3abopoHeHo aeMoHTyBaTH Byab-aKy baTapero B akyMynsaTOPHOMY NPUCTPOI, & TaKOX 3abOpPOHEHO po3pisaTn
barapeto;

-Micna HagMIPHOro PO3PSAAYKEHHS aKyMYyNSTOPHOIO MPUCTPOK PEKOMEHAYETHCSA 3apaanTL akyMynsaTop
npoTarom 48 roanH. AKyMynsaTOPHUN NPUIaL TAKOX MOXHA 3apsamKaTy napanensHo. Micns napanenbHoro
NiOKNHOYEHHS 0,0 3apsaHOro NPUCTPOO NOTPIGHO NuLe Nnig'eaHaTH BUXIOHWA NopT Byab-AKoro akymynsTopa
NPUCTPOIO.

-Hikonn He HamaramnTecs BigKpuTK abo posibpaTt akyMynaTop! BHYTPILWHS YaCTUHA aKyMynaTopa He MICTUTb
OeTanen, Wwo nignsaratoTe 06CyroByBaHHIO.

-MNepen BMKOHaHHAM pobIT 3 OUMLLEHHS Ta TEXHIYHOMO 0BCYroByBaHHS Bif'€gHaANTE NiTiN- IOHHWI aKyMyNaTop
Bif, YCiX HABaHTaXXeHb | 3apsoHNUX NPUCTPOIB.

-MNepepn, YMLLEHHSAM Ta TEXHIYHMM 00CYroBYBaHHAM BCTAHOBITb Ha KJIEMM 3aXMCHI KOBMAYKMW, L0 AOAA0THCS,
W06 YHUKHYTN PU3MKY KOHTaKTY 3 KIieMaMu.

7.2 MNepeBipka

-MepeBipTe, UM Hemae ocnabneHrx Ta/abo NOLKOMKEHMX APOTIB | KOHTAKTIB, TPILLMH, AedopMaLii,
NPOTIKaHHA abo byab-IKNX IHLWMX NOLWKOMKEHb. AKLLO BUSIBNIEHO NMOLUKOOXKEHHS aKyMyATOpPa, MOro
HeobxiaHO 3aMiHUTK. He HamaranTecs 3apsaXaTi abo BUKOPUCTOBYBATM NOLUKOOXKEHNA akyMynaTop. He
TOPKANTECH PiOVHMK, L0 BUTIKAE 3 PO3ipBaHOr0 akyMynsaTopa. -PerynapHo nepesipanTe piBeHb 3apsaay
akymynatopa. J1iTin-3aniso-ocdarHi akymynaTopm NoBifibHO CAaMOPO3PAAKAOTLCS, SKLLO BOHM HEe
BMKOPUCTOBYOTbCS abo 36epiraroTbes.

MooymariTe npo 3aMiHy 6aTapei Ha HOBY, SIKLLLO B MOMITUIN OAHY 3 HACTYMHMX 03HaK: -Hac poboTu
aKkymynsaTopa nagae Hmxde 70% Big, no4aTKoBOro Yacy poboTiu. -Hac 3apaaxKaHHs akymynsTopa

3HAYHO 36iNbLWMBCA.
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7.3 OunLLeHHA

3aHeobXigHOCTI OUUCTITb NITIN-IOHHWI aKYMYNSTOP M'AKOK CyXOH TKaHWHO. Hikonm He

BMKOPUCTOBYMTE PIOUHN, PO3UNMHHMKI ab0o abpasmBHI peYOBUHM 015 OUULLEHHS NITiN-IOHHOrO

aKymynsarTopa.

7.4 TexHiuHe 06CnyroByBaHHS
JIITIN-IOHHWI akyMynaTOp HenoTpebyeTexHIYHOMO 0bcnyroByBaHHS. LLLo6 36eperti MiCTKICTb

aKyMynaTopa, 3apsmxkanTe noro npmbnmsHo 0o 80% MICTKOCTI LOHAMMEHLLE Pas Ha PiK.

7.5 36epiraHHs

-AKyMynaTopHy baTtapeto cnig, 36epiratin B CyxoMy, NPOXONOAHOMY | 3aXMLLEHOMY Bif, CBIT/A MICLL;

-AK NpaBWIo, MaKCMMasibHUI TEPMIH 36epiraHHs Npu KiMHATHIM TemMnepaTypi CTaHOBUTb 6 MicsauiB. AKLLO
akymynatop 36epiraeTbca binblue, PEKOMEHAYETLCA NEPEBIPUTY HANPYry akyMynsTopa. SAKLLO Hanpyra BuLLA
3a 51,2 B, mMoxHa npopoBxyBath 36epirat akymynatop. Kpim Toro, HeobxigHO nepeBipaTv Hanpyry
NpVHarMMHI pas Ha Micaup, MOKM Hampyra He cTaHe Hwkyor 3a 51,2 B. Konn Hanpyra akymynatopa
OMYCKAETbCA HUMXKYE, MOro HeobxigHO 3apsoyKaTk BIiANOBIOHO OO0 CTpaTerii 3apsaaXaHHs. -CtpaTeria 3apsay
nonsra€e B HaCTynHoMmy: po3psaanty 6atapeto oo Hanpyru BiacivyeHHs ctpymom 0,2C10A, a noTiM 3apsgyaty
ctpymoM 0,2C10A npoTsaroM npubnmsHo 3 roamH. Mig vac 36epiraHHs nigTpumynte SOC akyMynaTopa Ha piBHI
40-70%; -Mpw 36epiraHHi akyMynaTopHoi baTapei cnif yHUKaT oyXepen 3aMaHHa abo BUCOKOI TeMnepaTypu i

TpumaTn it nogani Big, BubyxoHebesneuHmx i Nerko3aMmCcTnX 30H.

8.YcyHeHHs HecnpaBHOCTEM

I1na BU3HAYEHHS CTaHy aKyMynATOPHOI CUCTEMM KOPUCTYBaYi MOBUHHI BUKOPUCTOBYBATH
[00ATKOBE NMporpamHe 3abe3neyeHHs 4519 MOHITOPUHIY CTaHy aKyMyniaTopa, Wwob nepesipntu
PEXNM 3aXMCTY. 3BEPHITLCSA 0 NOCIOHMKA 3 IHCTaNALT LWOA0 BUKOPUCTAHHS NPOrpamMHOro
3abe3neveHHs o1t MOHITOPUHTY. Micns Toro, SK KOPUCTYBaY Li3HAETLCS MPO PEXKMM 3aXUCTY,

3BEPHITLCA A0 HACTYMHMX PO3AiNIB 415 NOLUYKY PilLEHb.

Tun HecnpaBHOCTI

HecnpasHicTb
BMS

HecnpasHicTb
€neKTPoXiMiYHOro
enemeHTa

Tabnuuga 8-1: YCyHeHHst HecnpaBHOCTEN

YMoBU nosieu
HecnpaBHoCTel

HecnpaBHuii naHutor
BUMIipIOBaHHS Hanpyru
KOMIipKW.
HecnpasHuin naHutor
BUMiptOBaHHS

TeMmneparypu enemMeHTa.

Hanpyra enemeHTa HM3bka
abo He3banaHcoBaHa.

MoXxnuBi npuunHU

Touka 3BaptoBaHHs 451
BMMIipIOBaHHS Hanpyru ocepeaky
ocnabneHa abo Big'egHaHa.
Knema gnsa BumiptoBaHHS Hanpyru
Big'eqHaHa.

MeperopiB 3ano6ixXHMK y NaHLO3I
BMMIipIHOBaHHS HaNpyru.
[aTtymk Temnepatypu enemeHTa

BUMLLIOB 3 Nnagy.
Yepes Benuknit camMopospsig enemMeHT
nicnsa Tpueanoro 36epiraHHsi

pO3psmKaeTbCA A0 piBHA Hkye 2,0 B.
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3axucT Big
nepeHanpyrm

3axucT Big
HW3bKOI Hanpyru

3axucT Big BUCOKOT

TeMnepaTypw nig Yac

3apsakaHHs abo
PO3psimKAHHS

3axucT Bif HU3bKMX

Temnepartyp nig vac
3apsoKaHHaA

3axucT Bif HU3bKMX

Temneparyp npu
PO3PSAIKEHHI

Hanpyra enemeHTa
Ginble 3,65B y cTaHi
3apsaKu.
Hanpyra akymynaTtopa
Binble 58,4B.

Hanpyra 6aTtapei meHwwe

Hi>x 40B.
MiHimanbHa Hanpyra

efieMeHTa MeHLe 3a 2,5B.

MakcumanbHa

TeMmnepartypa efniemMeHTa

OinbLue Hix 60°C

MiHimanbHa Temnepatypa
ernemMeHTa MeHuue Hix 0°C

MakcumanbHa

TeMmnepartypa efnemMeHTa

OinbLue Hix -20°C

EnemeHT nowkoaxyeTbCs Ni BNANBOM
30BHILLHIX (haKTOpIB, BUHUKAIOTb KOPOTKI
3aMVKaHHs1, NPoKontoBaHHsi abo
pPO34aBnioBaHHS.

BxigHa Hanpyra Ha wnHax

nepesullye HopmMmarnbHe 3Ha4Y€HHA.

EnemeHTn He y3romxkeHi Mix coboto.

MicTKicTb AesikuX eneMeHTiB
MNoripLyeTbCst 3aHaATO LWBMAKO abo
BHYTPILLHIN ONip AeSKUX eneMeHTIiB

3aHagToO BMCOKUNA.

36l B enekTpomepexi TpMBae BXxe
TpuBanun yac.
EnemeHTN He y3rofxyoTbCs MK
coboto. MicTkicTb Aesikux enemeHTiB
noripwyeTbcs 3aHaaTo WBMaKo abo
BHYTPILLHI/ onip AesKUX enemeHTIB
3aHaaTO BUCOKUN.

TemnepaTtypa HaBKOMULIHBOIO
cepegoBuLLa akymMynsTopa 3aHaaTo
BMCOKa. HaBkono € aHomanbHi
xepena tenna.

TemnepaTtypa HaBKOSIMLIHBOTO
cepefoBULLa akymynsiTopa 3aHaaTo
HU3bKa.

TemnepaTypa HaBKOSIMLIHBOTO
cepenoBuLLa aKyMmynsiTopa 3aHaATo
HU3bKa.

Akwo 6aTapes He Moxe
6yTu BigHOBNEHA Yepe3
3axucT Bif
HecnpaBHOCTEN,
3BEPHITLCS A0 MiCLeBUX
iHXeHepiB ANns yCyHeHHs
npobnemu.

Te came, WO n BuLLE.

Te came, WO 1 BULLE.

Te came, WO 1 BULLE.

Te came, L0 1 BULLE.

MNepeBipMBLUM BULLLEBKA3aHI AaHi Ta HafiCNaBLUM iX CePBICHOMY NepCOoHay HaLLoi KOMMaHii, Mi
BiANOBIMO BIAMNOBIOHWM PILLEHHAM MiCAS OTPUMaHHS iHchopMauyi.

9.BigHOBNEHHSA 3apaay aKkyMynaropa

ANKOMIHIN, Migb, NiTiK, 3aNi30 Ta iHLWI MeTaNIeBI MaTepiasv BiAHOBNIOKOTLCA 3 BianpaupoBaHux LiFePO4
aKyMynaToOpIB 3a A0MNOMOroH NePeaOBOro rigpoMeTanypriiHOro npouecy, a eHeEKTUBHICTb MOBHOIO
BiOHOBNEHHA Moxe pocaratv 80%. KOHKPETHI eTanm NpoLEeCcy HaBeAEH! H/XKYE:

9.1 MNpouec Ta eTanu BigHOBJIEHHS KAaTOOHUX MaTepianiB

AntoMiHieBa NniBKa 1K KONEKTOp € aMDOTEPHUM MeTasioM. CrnoyaTKy Il pO3UMHSAIOTL Y Po34nHi yry NaOH,
o6 antoMmiHin noTpanme y po3umH y Burnsai NaAlO2. Micng dinbtpauii dinebtpat

HEeMTPani3yroTb PO3YMHOM CipUaHOI KUCNOTHU | 0camkytoTb Ans oTpuManHs Al(OH)3. Mpu 3HaueHHi pH

BuLLe 9,0 binblua YacT1Ha antoMiHiIt0 BUNagae B ocaf, i otpumanHnin Al(OH)3 Moxxe 0ocarTu piBHS
XIMIYHOI YNCTOTU NICNA aHanisy.

3amWwoK hinbTpa PO3UMHAOTL CIPYAHOK KMCIOTO | NIEPEKMCOM BOOHHO, TaK LLO MITIN 3a1I3HUN
thocat nepexoanTb B po3umH y Burnaai Fe2(S04)3 i Li2S04, i BigoKpeMnoeTbCs B, caxKi i ByrneLeBoro
MOKPUTTS Ha NOBEPXHI NiTin 3anidHoro chocdarty. MNicnsg dinbTpavii Ta po3aifneHHsa 3HaveHHs pH
inbTpaty KopuryeTbca 3a gonomoroto NaOH Ta amiauHol Bogu. CnoyaTky 3a1i30 0CadKytoTh 3a
ponomoroto Fe(OH)3, a po3unH, Lo 3aNMWLNBCS, OCaaXKYTb HackuveHnM po3yunHoM Na2CO3 npm 90°C.
Ockinbku FePO4 cnabo po3umHAETLCSA B a30THIN KMCNOTI, 3a/IULLOK (hiNbTpa PO3YMHAKTb a30THOH
KMCNOTOLO | NePEKMCOM BOAHIO, AKi be3nocepenHbo ocamxytoTb FePO4, BioOKpPEMOTb AOMILLKW, TaKi
K CaKa, Bi, PO34MHY KMCNOTK, BUNyroBytoTb Fe(OH)3 i3 3anuwky ¢inbTpa BignoBigHo, i 0CamkyroTb

Li2CO3 HacuueHuM posunHom Na2CO3 npu Temnepatypi 90°C.
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9.2 BigHOBNEHHA AaHOQHUX MaTepianiB

poLec BiAHOBNEHHS aHOOHUXMATEPIaNiBBIAHOCHO NPOCTUI. IMicnsa BigaiNeHHs aHOOHMX
NNaCTMH YNCTOTa Mifj MOXKe CTAaHOBUTM NoHaA, 99%, L0 MoXe ByTn BUKOPUCTAHO A/1s
noganbluoro padiHyBaHHSA eNeKTPONITUYHOI Mifl.

9.3 BipHoBneHHs giacgparmu
MartepiangjadparMMBOCHOBHOMYHELLKIAMBUIHEMAELLIHHOCTI A1 BTOPUHHOI NepepobKu.
9.4 MNepenik 06nagHaHHA s nepepobnoBaHHS
ABTOMaTUYHaMaLLNHAAAOEMOHTaXY,noapibHoBaYi,6acelH 4ns MOKpPOro 30/10Ta TOLLLO.

10.Bumoru o TpaHCnopTyBaHHA

AkyMynaTopHi baTapei cnig, TpaHCcnopTyBaTy NiCAS NaKyBaHHS, a Nif, Yac TPAHCNOPTYBaHHSA CAifg YHUKATH
CUnbHOI Bibpadii, yaapis abo cTUcKaHHS, Wwob 3anobirtv NoTpanIsHHIO COHAYHNX NPOMEHIB | gouly. batapei
MOXKHa NepeBO3NUTM TaKUMKN BUAAMM TPAHCMOPTY, IK aBTOMODINI, Noi3am Ta Kopabni. 3aBxaun nepesipsanTe BCi
3aCTOCOBHI MiCLLEBI, HALOHANbHI Ta MDKHAPOAHI NpaBuna nepes TPaHCNopPTyBaHHAM NiTiN-3ai30-
thochaTHoro akymynaTopa. Y geaKkmx BunagKax TPaHCNopTyBaHHS NOLIKOAXKEHOro abo BIAKIMKAHOMO
aKyMynaTopa 3 Bu4epnaHMM TepMiHOM cnyxbu Moxe byTu criewjanbHO obmexkeHe abo 3abopoHeHe.
TpaHCcnopTyBaHHS NiTiN-IOHHOrO aKyMynATopa nignagae nig knac Hebeanekn UN3480, knac 9. Ana
TPaHCNOPTYBaHHS BOAOHO, NMOBITPAM i CyLLEH aKyMynsaTop nignagae nig, rpyny ynakosku P1965, posgin 1. na
TPaHCNOPTYBaHHS NITIN-IOHHUX aKyMynATOPIB, AKMM NPUCBOEHO Kac 9, BUKOPUCTOBYIMTE ETUKETKM Kacy 9
«Pi3Hi Hebe3neyHi BaHTaxi» Ta ineHTMdiKauinHi eTkeTk OOH. 3BepHIiTbCA A0 BigNOBIGHNX TPAHCMOPTHMX
OOKyMeHTIB. JliTiei baTapei Ta niTin-ioHHi enemeHTn peryntotoTbcs B CLUA BignosigHoO oo YacTuHm 49
Kopnekcy thenepanbHux HopMaTUBHUX aKTiB (49 CFR, po3ginun 105-180) MNpaBun NoBOOYKEHHS 3
Hebe3neuHnMm matepianamm CLLA.

7

PucyHok 10-1: Knac 9 «Pi3Hi HebeaneuHi BaHTaxi» Ta ineHTugikauiiHa eTukeTka OOH
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