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1. Nepepamosa

Y ubomy nocCibHMKy HaBeaeHO AeTanbHy iHPOPMaLLito NPO NPOAYKLIO Ta IHCTPYKL,iT 3 MOHTaXXy ANA
KOPUCTYBaAYiB CTIHHUX Mogeneln NpoayKTiB KomnaHii Logicpower. byap nacka, yBa*KHO npouuntainTe
uer nocibHMK i 36epexiTb MOro y Miclj, Ae BM 3MOXKeTe 3pPy4YHO 3HaMTU, BCTAHOBUTU Ta
eKcnayaTyBaTu.

Monepea)keHHA Npo He3neky, 3a3HayveHi y NocibHMKy, He BigobparkatoTb BCi He3neyHi BUMOru, ski
CNig, AOTPUMYBATUCA, A IMLLE AONOBHIOKOTDL iX. [Py BCTAaHOBAEHHI, eKcnayaTau,ii Ta 06cnyrosyBaHHi
0b6nafHaHHA Cnig  [AOTPUMYBATMCA MIiCLEBMX MpaBun Ta HoOpm 6e3neku. BcTaHOBNEHHSA,
eKcn/yaTauito Ta ob6cnyrosyBaHHsA 061aHAHHA MOXKYTb NMPOBOAUTU TiNbKK KBasidikoBaHi dpaxisu,.
Hawa KomnaHia He Hece KOAHOI BiANOBIAANAbHOCTI 33 BTPATW, WO BUHWUKAW NPU MNPOEKTYBAHHI,
BUPOOHULTBI Ta BWKOPWUCTAHHI 06nagHaHHA. [lepcoHan, AKUM BCTAaHOBAKOE Ta o0b6cayrosye
06n1agHAHHA, NOBMHEH MATU HaBUYKKN POBOTU 3 BUCOKOKD HANpPyro Ta 3MiHHMM cTpymom. Tig yac
BCTQHOBJ/IEHHA, eKcn/yaTauii Ta 0b6cnyroByBaHHA 06MafHAHHA BOHM He MOBMHHI MaTW Ha cobi
YOAHWUX NPOBIAHMX NPeAMETIB, TaKUX AK TOAUHHUK, BpacneTn, HaAMUCTO Ta Kinbug, i 3anobiratu
NoTpanAAHHA BONOIX B 061aAHAHHSA.

IHCTpYKUia 3 6e3neKkun

Heb6e3neka BUCOKOI Hanpyru

BucoKoBoNbTHE AxKepeno XKMBAEeHHA 3abe3neyvye eneKkTponocTtavyaHHA ana pobotn obnagHaHHA.
Mpamuii abo0 HENPAMUI KOHTAKT 3 BUCOKOBOJILTHUM OKEPENIOM XKUBMEHHA Yepe3 BONori 06’ekTn
npussege 40 cmepTenbHOi Hebesneku.

Bukopucrosyiite npodeciiiHi iHCTpymeHTH

3aBXKAN BMKOPUCTOBYMTE NPOdECiMHI iIHCTPYMEHTU 3aMiCTb 0COBUCTUX Nig Yac pobOTU 3 BUCOKOIO
Hanpyrot Ta 3MiHHUM CTPYMOM.

AHTUCTaTUUYHUM

CTaTUYHa eneKkTpuKa, AKY FeHepye NIoACbKe TiNo, MOXKe MOWKOAUTU eNeKTPOCTAaTUYHO YYTAMBI
KOMMOHEHTM Ha nnaTi. Mepes TMM SAK OOTOPKHYTUCA A0 po3’emy, nnatv abo Mikpocxemu,
060B’A3KOBO BXXWBANTE HA/MIEXKHi aHTUCTAaTUYHI 3axoaM.

YBara go ekcnayarauii

Mepen noyaTkom poboOTH CNOYATKY HEOBXiAHO BiAKNHOUNTU KMUBAEHHA, HE BUKOHYMTE poboTy npwm
Hanpysi.

He6e3neka KOPOTKOro 3aMmMKaHHA noctinHoro ctpymy (DC)

Cuctema KuMBNeHHA 3abe3nevye cTabinisoBaHe MNOCTIMHE XMUBNEHHA, a KOPOTKE 3aMWKaHHA
MOCTIMHOrO CTPYMY MOMKEe MOoWKoAUTM 061a4HAHHA Ta CNPUYMHUTU OCOBUCTI TPaBMM.



2. MNoACHeHHA MapKyBaHHA

MapKyBaHHA MiCTUTb HaCTyNHY iHpopMmaLito:

r )
1P
Ha3ssa npogykty Arymynartop LiFePO4
Moaens LP LiFePO4 48V (51,2V)— 2304h (11776Wh)
Jlianazod proboyoi Hanpyru 43,2B-5768B
MaKc. cTpym 2apagy 200 A
Mawc. cTpyc po3pagy 200 A
HomiHasbHa EMHICTb 230 A-roa/51,2 B/11776 Br-roa
CTyniHb 3axucTy IP55
Knac 3axucty 1
SN: CE UN38.3

€ 7 &
B £ A A A @
£2)

Hebe3neyHo

Hebeaneka HWU3bKOI HanNpyru BCepeauHi

Hebe3neka cnnaxy Ayr1 Ta ypasKeHH:A eeKTPUUHMM CTTIPYMOM

- He posmiwyiite Bamsbro Big BigepuToro sorHio abo roproqmx marepianis.
- He Hakpueatite abo He obropTaiite Kopnyc evpoby.

NPegMeTaMu.

- He signtoyaiite abo we posbupaiite supib HenpodeciiHm nepcolanom.
- He umpaiite, He godopamyiite, He BuiiTe | He NpoKCAOATS rOCTPHMMKU
| + He poamiwy#iTe & 3oHi gocamHocT 4ns Aitell abo AOMaLLHIX TBaPUH.
YHWKaITe NPAMOTo COHA4HOTO CBITNa.
- YHuKaiTe sonork abo pigvHu.
- Knac saxmcTty npoaykry (IP)- IPS5.

- He cigaiite | He knagite Ha DaTapeo MogHMX NPeoMETIE.

- MNepekoHalTecs, WO 3a38MNSHKA NIGKIIOYEHO NPaBKABHO Nepeg
EUHOPMCTAHHAM,
+ NoTpumyHTech IHCTPYKUIT 3 NIGKAYEHHA NPOSYHTY.
Y pasi NpoTiKaHHA, 3aropAHHA, HAMOKAHHA 300 MOWKOMMEHHA BUMKHITD
BMMWKaY Ha CTOPOHI MOCTIAHOMO CTPYMY | TpMMaiTecA nogani Big
akymynaTopa. He TopralTecA pigvHK, Wo BMTIKaE.

E - 36'AMITLCA 2 MOCTAYaNLHMKOM NPOTATOM 24 rOgMH, AKLLO BUHKWKaE Byab-
AKa HECTIPABHICTD.

\. J

3. Onuc npoAaykry

Llen npoaykt B ue nitii-pocdatHa 6atapen (LiFePO4), cknageHa 3 16 aKyMynaTOPHUX €NeMEHTIB Y
cepii. BoHa npusHayeHa 418 cucTeM AOMaLIHbOrO 36epiraHHA eHeprii. Mloro moXHa HanalwTysaTu
BiANOBIAHO A0 NOTpeb KhnieHTa A/1A 3a[0BOJIEHHS PiI3HOMAHITHUX CLEHapiiB 3acTocyBaHHA Ta
HagaHHA cTabinbHOI eHepril gna pisHoro obnagHaHHA.

4. MNepesarn NpoayKry



BbygoBaHa cuctema ynpasniHHA 6atapeeto (BMS): 3axucT Big nepesapsay, nepepo3paay,
nepeBaHTa*KEHHSA, TEMMEPATYPHOrO KOHTPO/O, KOPOTKOTrO 3aMWKAHHA Ta iHWIi QyHKuUii
3aXMUCTY.

MacmBHA @yHKuUia 6anaHcyBaHHA: HaABHICTb ¢YHKUii BUpPiBHIOBAHHA HANpyru nig, 4ac
3apALKAHHA

BigHOWeEHHA MiX BapTiCTIO Ta AKICTIO: BUCOKUI piBeHb 6e3nekn, JOBIM TePMIH Cayxbu,
cTabinbHa Ta HaAjinHa AKICTb.

HNopatkoso: ObnagHaHuit noptamu RS232/RS485/CAN, niatpumKa Ao 15 oauHuup Ans
napanensHoi poboTu.

lUupokmin  pianasoH poboyoi Temnepatypu: Big -20°C  po 60°C, BigmiHHa
BMCOKOTEMMEpPaTypHa poboya ePpeKTUBHICTb.

3pyyHicTb: MoaynbHUIN AM3aH, KOMMNAKTHI PO3Mipu Ta Nerka Bara, JIETKMM MOHTA)K Ta
obcnyroByBaHHA.



5. TexHi4Hi XapaKTeprucTUKn

5.1 Cneundikauis

BETELE

Cneumndikauin

Mogaenb LP LiFePO4 48V (51,2V) - 230Ah (11776Wh)
HomiHanbHa Hanpyra 51,2B

Pob6oua Hanpyra 432B-57,6B

HomiHanbHa emHicTb 230 A-r

3aranbHa eHeprin

11776 B1-rog,

KoHoirypauin 1P16S
Hanpyra Bigknto4eHHsA 58,4 B
3apsaay
Hanpyra Bigknto4eHHA 43,2 B
pospAaay
Pob6ouya TemnepaTtypa -20°C~ 60°C
TeMmnepaTypa 3apsagny 0~+ 45°C
CTaHZapTHUM CTPYM

Aap py 50 A
3apagy
MaKcnumanbHUi
NOCTIMHUI CTPYM 200 A
3apagKm
MaKcnumanbHUi
NOCTIMHWUI CTPYM 200 A
pospAaay
Po3mipu 618*480*248 mm
Bara 88 Kr

5.2 Ornapg inTepdency
1 1=

P+ | P+

C

Packvol : 52.81Vv
im 0.00 A
soc 59 % 1
< < BMS Info < <--

14 2

ON/OFF




RST

ON/OFF =

ADD

g B 7 8

RS485 CAN RS232  RS485 RS485

&
RUN ALM —

10 MN 12

MNo3uuin BETELE Onuc

MO3UTUBHMIA  NONOC  aKyMynATopa MoXe byTn
1 P+ NigKAOYEHU A0 NO3UTMBHOrO MOJIOCA iHBEpPTOpa 3a
ponomoroto DC-Kabento.
HeratmHuin  nontoc  akymynatopa moxe  6ytm
2 P- NigKAIOYEHNI 40 HeraTMBHOro MoJitloca iHBepTopa 3a
ponomoroto DC-Kabento.
AKWO BBIMKHEHE Bl CBITN0 €, KON BUMKHEHO Bl CBiTNO
3 IHAWKATOP KUBAEHHA
BUMMKAETLCA.
4 RST KHOMKa 3 py4HUM NOBEPHEHHAM.
5 ADD BcTaHOBNEHHA KOMYHiKauii napanenbHoro 3B’A3Ky 3
iHBEPTOPOM.
6 RUN BKa3ye Ha HopmanbHy poboTy 6aTtapei.
7 Alm BKasye Ha BiaxuneHHs B poboTi baTapei: AKWoO Hanpyra
HW3bKa abo BMCOKA, TO Byae 3By4aTn CUTHAN TPUBOTU.
3 SOC 6 iHAWKaTOpIB, AKI BKa3ylOTb Ha CTaTyC 3a/MLKOBOro
3apagy.
MopT Aana 3B’A3Ky 3 iHBepTOpoM abo BEPXHbOK
9 RS485 A PT A Y pTOP P
CUCTEMOIO.
10 CAN MopT AnA 38°A3Ky 3 iHBEPTOPOM.
11 RS232 MopT AnA 38’A3KYy 3 BEPXHLOK CUCTEMOLO.
12 RS485 B/C MopT A4nAa NnapanenbHOi KOMyHiKaLii.
. Bigobpaxkae Hanpyry 6atapei iBeHb  3aps
Temnepatypy i 1.4.
14 MNepemmnKay }KMBNEHHA MepemuKkay gns yBiMKHEHHA/BUMKHEHHA BaTapei.

5.3 Cuctema ynpaBniHHA 6aTapeeto (BMS)

5.3.1 3axucT Big nepesapsaay

AKWO Hanpyra Oyab-AKOro OKPemMoro akymynstopa abo Bciei 6aTapei BuLWa, HiXK BCTaHOBAEHE
3HAYeHHA NiYyac 3apasy, i TPMBaNiCTb AocArae 0bMeXeHoro Yacy, cMucTemMa aBTOMaTUYHO NEePEXOANTb
Yy CTaH 3axucTy Big nepe3apagy, 0OAHOYACHO BUMMMKalouM pene 3apagy, i 6atapea He moxe 6yTu
3apagxeHa. MMicna Toro, AK Hanpyra KOMKHOrO akymynsaTopa Ta BCi€i 6atapei Bnaje HUXKYe Bif
3HaYeHHA BiJHOBNEHHA 3aXWUCTy Bif nepesapagy, CTaH 3axMCTy Bif, Nepesapagy ckacyeTbca. Moro
TAKOX MOXHa CKacyBaTu, PO3pAaarKatoum, Wob NOBEePHYTUCA A0 HOPMAJIbHOIO CTaHy.




5.3.2 3axucT Big nepepo3paay

Konn Hanpyra 6yab-AKOro oKpemoro akymynsatopa abo Bciei 6aTapei cTae HUXKYe BCTAHOBNEHOIO
3HaYeHHA Mig Yac po3paay, i TPUBANICTb AOCATae 0OMeEXEHOr0 Yacy, CUCTEMA NepexoauTb y CTaH
3aXMCTy Bifg, nepepo3pasy, BUMUKAETbCA pene po3pAagy, i batapea He morke 6yTu po3paarkeHa. MNicna
TOro, AK BiAOYBA€ETbCA 3axMCT Big nepepospsaay baTapei, MOro MOXHA CKacyBaTW, 3apagaKarouu
baTtapeto.

5.3.3 3axucT Big nepeBaHTaXKeHHA

Mif Yac 3apAaKM Ta PO3PAAMKAHHA, AKWO CUa CTPYMY NEPEBULLYE BCTAaHOBAEHE 3HAYEHHA 3aXUCTY
Big, CTPyMy, i TPMBaNiCTb A0CArae 06MEXKEHOro Yacy, CMCTeMa aBTOMATMYHO NEepexoamTb Yy CTaH
3aXMCTy Big, NepeBaHTaXeHHsA, pene 3apaay Ta Po3paaKaHHA BUMMKaOTbCA aBTOMATUYHO, | baTapen
He MoKe ByTM 3apAgyKeHa Ta po3psafrkeHa. 3apagrKaHHA Ta Po3pAAXKaHHA GaTapeiHoro 610Ky
MOKYTb CKaCyBaTW CTaH 3aXMCTY Bif, NepeBaHTaXKeHHA.

5.3.4 3axucT Big neperpisy

Konn NTC BuABnAEg, Wo TemnepaTypa NOBepXHi 6aTapeiHOro enemeHTy BMLWA 33 BCTAHOBAEHE
3HaYeHHA 3axMCTy Big, neperpisy Mig Yac 3apagy abo po3paay, cMctema ynpasiHHA NeEPeXoanTb y
CTaH 3axMCTy Bif neperpisy, pene 3apagy abo po3paay BUMMUKaETbCA, | 6aTapeliHuii 610K He MoXe
6yTH 3apagKeHnin abo po3pAaaKeHU B LLbOMY CTaHi.

5.3.5 3axucT Big HM3bKOI TemMnepaTypu

Konu NTC BusaBnse, Wwo TemnepaTtypa NoBepxHi 6aTapeinHOro enemMeHTy H1XKYa Bif, BCTAHOB/IEHOTO
3HaYeHHA 3axMCTy Big, HU3bKOI TemnepaTypu nig, Yac 3apAagy abo po3psaay, cucTtema ynpasaiHHA
nepexoamuTb y CTaH 3axMCTy BiZ, HU3bKOI TemnepaTypu, pene 3apagy abo po3psasy BUMUKAETbCA, i
H6aTapenHnit 610K He moxe byTu 3apaay abo po3pAaay B LLbOMY CTaHi.



6. BctaHOBNEHHA Ta HANALWITYBAHHA

6.1 YnakoBKa

a. Micns oTpumaHHA GaTapei, po3nakynTe KOPOOKY, WOO6 nepeBipMTU NoBepxHIO baTapei Ha
HaABHICTb NOLWIKOAMEHb, TPILWMH abo iHWKNX HEeraTUBHUX ABULL; SIKLLO BM BMABKUTE iX, byap
NlacKa, He BCTaHOB/OMTE GaTapelo, ane 3BEPHITbCA A0 MNoCTavyasibHMKA Ta 3a4eKanTe Ha
BiAMNOBIAb Nepes Nepexogom A0 HAaCTYMHOMO KPOKY.

b. Byab nacka, nepekoHamnTecs, WO B YNaKOBL,i € HACTYNHI NpeaMeTH:

KomyHikauinHmn kabenb
ana iHsepTopa x1

e

A O/
Kombirosaki Lypynu Napanenshni KomyHikauiinHui kabenb
M8x12mm (4 wr.) KOMYHIKaLiMHUIA Kabeb  nnq gepxHboi cucTeMM

6.2 Cxema BCTaHOBNEHHA

MOHTaX B CTilKY MoHTax y wady



Cxema nigKaoYeHHA ansa ogHoro 610Ky

Mo3nTUBHUM Kabenb HeraTMeHUI Kabenb

ON/OFF

Packvol : 52.81v
Im: 0.00 A

59 % 1
< < BMS Info < <--

KomyHikauiHWi1 Kabenb go iHBepTOpa

MNo3nTrMBHWIA KomyHikauinHuit  |HeratueHuit
Kabenb Kabenb Kabenb

L] . . L]

Badi 3 onforE i

® ® ) @

==

[ [
P+ P+ IN/OFF i

Q '@ )

Cxema NigKkNYeHHA ANA napanenbHoro 3'egHaHHA



7. NigKkntoyeHHA

7.1 3axoam 6e3neKkun nepen NiaAKAOYEHHAM iHBEpPTOpa

a.

baTtapes

3a 4ONOMOrol MynbTUMETPa BUMIpANTe, Y € 3'€AHaHHA NO3UTMBHOIO Ta HEraTUMBHOIO
Kabenis npoBigHMMK, i nepeBipTe, UM He ocnabneHi ui 3’egHaHHA.

Mepepn nigknovyeHHAM 6aTapeto ciig BUMKHYTH, o6 nepekoHaTUCA, WO Ha BUXOAi 3 baTapei
HeMa€ NOCTINHOrO CTPyMY.

3'eAHaliTe NO3UTUBHI KNEMM aKyMynsTopa Ta iHBEpPTOpa YepBOHUM Kabenem XKUB/EHHSA, a
noTim 3'egHaliTe HeraTUBHI Knemu 3 060X CTOPiH YOPHUM Kabenem KUBNEHHS.

3'egHaliTe KOMYHiKauimHMM Kabenem o6uaBa KOMYHiKaUiiHI  NoOpTU aKymynsaTopa
(RS485A/CAN) Ta iHBepTOopa (mopT BMS), nopti BMS iHBepTOpa MatoTb Pi3Hi BU3HAYEHHA ANA
AeAKMX MapoK, byab nacka, nepesipTe iHCTPYKLiO A0 iHBepTopa.

IHBEpPTOP

Mo3UTUBHKUIM Kabenb

HeratuBHWI Kabenb

MPPT Solar Charge Controller

KomMyHiKauiiMHui1 kabenb

MigKkNoYeHHA KOMYHiKaLiMHOro Kabento. BU3sHaueHHA KOHTAKTIB:

12345678 I 1

i Po3’em RJ45

MopTt
RSASSA KoHTaKT 1 2 3 4 5 6 7 8
Bu3HaueHHs| RS485-B | RS485-A| GND NC NC GND |RS485-A|RS485-B
MopT
CAN KoHTaKT 1 2 3 4 5 6 7 8
Bu3HayeHHs NC NC NC CAN-L | CAN-H NC GND NC




7.2 3axoau 6e3neku nepen NigkNOYEeHHAM iHBepTopa Ao 6atapenHoro 610Ky
napanenbHo

a. 3a OONOMOrol MynbTUMETpa BUMIpANTE, UM € 3’€AHAHHA MNO3UTUBHOIO i HEraTMBHOIO
Kabenis npoBigHMMu, i nepeBipTe, UM He ocnabneHi Ui 3'egHaHHA.

b. Mepepn nigkntoyeHHAM 6aTapelo i, BUMKHYTH, LWo6 nepekoHaTUcs, Lo Ha BMxoai 6aTapei
HEeMa€E NOCTINHOIO CTPyMmy.

c. CnouvaTKy 3aKpiniTb NPOBOAM NapasieNbHOro Kabento Ao NO3MTUBHOI Knemn BaTapei, a NoTim
NiAKAOYITb iHWWI KiHeLb A0 HEraTUBHOMO TepMiHany.
MigKknoUiTh NapanenbHUn KOMYHIKaLUinHK Kabenb Ao nopTy RS485 6aTapei.
3’eaHalnTe NO3UTUBHI KNemu baTapei Ta iHBepTOpa YepBOHUM Kabenem KUBMEHHA, a NoTim
3’eAHaliTe HeraTMBHI Knemmn 060X CTOPiH YHOPHMUM Kabenem KMUBAEHHS.

f. 3’eaHaliTe KOMyHiKauitHMm Kabenem obuaBa KomyHiKauiliHi noptu 6atapei (RS485A/CAN)
Ta iHBepTopa (nopT BMS), noptn BMS iHBepTOpa MatoTb Pi3Hi BUSHAYEHHA AN AeAKUX MapoK,
6yab nacka, nepesipTe iHCTPYKLItO A0 iHBEpTOpa.

MigkNoYeHHA KOMYHiKaLiMHOro Kabento. BU3sHaueHHA KOHTAKTIB:

Bn3HaueHHA KOHTaKT 1 2 3 4 5 6 7 8
iHTepdeicy
napasenbHoro |BusHavyeHHA|RS485-B|RS485-A| GND NC NC GND |RS485-A|RS485-B
3B'A3Ky RS485




7.3 BnsHayeHHA Ta HanawTyBaHHA DIP-nepemunkava

Mepemukay ADD [ ue 4-6iTHniIA/8-6iTHMIA DIP-nepemmnKay a4na py4HOro po3noginy KOMyHiKaLinHoi
aapecu napanenbHux 6atapen.

BMS 6yae sBusHaBaTu agpecy DIP nnwe nicna ckmgaHHa, Tomy 6yab nacka, ckugainte BMS, konm
agpeca DIP 3miHtoeTbca (BMS noBuHHa ByTM CKMHYTa y pexkuMmi odikyBaHHA). Konu agpeca DIP
popisHoe 0, 6aTapen HanawToOBaHa y PeXMMi camocTiltHOi poboTu; Konu agpeca DIP gopisHioe 1,
BMS HanawToBaHa y ronoBHOMY pexkumi (Manctpa); konun agpeca DIP gopisHioe Big 2 Ao 6, BMS
HafaWToBaHa Yy NiANernomy pexumi.

Byab nacka, 3BepHiTbcA g0 Tabauui HUK4Ye, wob BctaHoBuTK DIP-nepemuKkay gna napanenbHoro
NiAKNIOYEHHS pi3HUX BaTape.

4-6iTHUH

batapesn lonoBHa Mipnerna 2 Mipnerna 3 Migpnerna 4 |Nignerna 5| Nignerna 6

batapesn lonoBHa Mignerna 2 Mignerna 3 Mipnerna 4 | Mignerna 5 Migpnerna 6




8. EkcnayaTauin

8.1 lNepeBipKa nepes yBIMKHEHHAM

a. [MMepesBipTe, WO BCi NO3MTUBHI, HeraTMBHi Kabeni Ta KOMYyHiKauinHi Kabeni nigknto4veHi
npaBuaAbHO Ta HesneyHo.

b. NepesipTe, Wo 6aTapea HagiiHO BCTAHOB/IEHA, IETKO €KCNIyaTyeTbCA i 06CNyroByeTbCA, Ta
nepesipTe BEHTUNALIO.

c. I3ontoriTe HEBUKOPUCTaHI NOPTW.

8.2 YBIMKHEHHSA XUBNEHHA

a. YBIMKHIiTb nepemuKay Ha baTtapei.

b. 3enenuit cBiThogios poboyoro peMmy MOBUHEH OyTM yBIMKHEHWW (nepesipTe cTaH
iHankaTtopis LED).

C. AKWO enekTpuuyHe 3’€egHAHHA MpPaBU/IbHE, ane CUCTEMY XKUBNEHHA bGaTtapei Bce LWwe He
BAAETHCA YBIMKHYTHW, 3BEPHITbCA A0 HALIOI NOCAYrX NiCAA NPOAAXKY NPOTArom 48 roamH.

CrtaH cBiTnoaiogHUX iHOMKaTOpIB

CraTtyc 3apag,
IHanKaTop
EMHOCTI
0~16.6% BBimK. BumK. BumK. BumK. BumK. BumK.
16.6 ~33.2% BBimK. BBimK. BumK. BumK. BuMK. BumK.
33.2 ~49.8% BBimK. BBimK. BBimK. Bumk. BumK. BumK.
49.8 ~ 66.4% BBimK. BBimK. BBimK. BBimK. BumK. BumK.
66.4 ~ 83.0% BBimK. BBimK. BBimK. BBimK. BBimK. BumK.
83.0 ~ 100% BBimK. BBimK. BBimK. BBimK. BBimK. BBimK.
Cratyc Po3psag,
IHoMKaTop
EMHOCTI
0~16.6% BBimK. BuUmK. BuUMK. Bumk. BumK. BumK.
16.6 ~33.2% BBimK. BBimK. BumK. Bumk. BumK. BumK.
33.2 ~49.8% BBimK. BBimK. BBimK. Bumk. BumK. BumK.
49.8 ~ 66.4% BBimK. BBimK. BBimK. BBimK. BumK. BumK.
66.4 ~ 83.0% BBimK. BBimK. BBimK. BBimK. BBimK. BumK.
83.0 ~ 100% BBimK. BBimK. BBimK. BBimK. BBimK. BBimK.

BM3HAYEHHA MUTOTIHHA

EnemeHt YBiMKHEHO BumKHeHO
MwroTiHHA 1 0,25¢ 3,75¢
MuroTiHHA 2 0,5c 0,5c
MuroTiHHA 3 0,5c 1,5¢




HecnpaBHicTb y pob0Ti MUrotameoro ceitnoaioaa

HopmanbHnit/ RUN ALM IHAKaTop el\.{‘HOCTi Cneundikauia
CtaTyc | nonepepskeHHA/ barapei
3axucT o
BMMKHeEHO Pexxnm cHy Bumk. Bumk. Bumk.
Pexxum HopmanbHui Mwurl BumK.
oJikyBaHHA | NMonepeaeHHa | Mwurl Bumk.
HopmanbHui Mwur2 Bumk.
MNonepenj<eHHA
(He Bpaxosytoun | Mwur2 Bumk.
Temneparypy)
CurHan Tpusoru byae
3axucT Big, Murl BUMK. BMMKHEHWM, AKLLO cmc.Te:v\a
nepesapaay 3aXMCTY aKTUBYETLCA Nig Yac
nepesapagku
3apag 3axucT Big,
neperpisy,
HU3bKOI
Temneparypm, Mwurl Mwur2
Big,
nepeBaHTa*KeHH
A
ObmerkeHa . BinobparkaeTbca
BeimK. | Bumk. . .
3apAgkKa BiANOBIAHO A0
HopmanbHuit BBiMK. | BUMK. daKTUYHOrOo piBHA
3apAaay akymynsatopa CurHan Tpusoru byae
BMMKHEHWM, AKLLO cucTema
MNMonepepnkeHHA | BBiMK. Mwur3 3aXMUCTy aKTUBYETbLCA Mig, Yac
po3pAaay yepes
nepeHaBaHTa*KEHHSA
CurHan Tpusoru byae
3axucr Big, Murl BAMK. BMMKHEHWM, AKLLO CMC.TeME\
nepepospagy 3aXMCTY aKTUBYETbCA Nig Yac
Pospsag, nepesapagku
3axucT Big,
neperpisy,
HU3bKOI
TemnepaTypu,
nepesaHTaXeHH | Mwurl Mwur2
A, KOPOTKOrO
3aMUKaHHA,
3BOPOTHOI
NONAPHOCTI
Mommnnka BKasye Ha aedekT
anapaTHoro 3abesneyeHHs,
TaKuUi AK npobnema 3
HeaiicHW Momwunka BumK. | Bsimk. Bumk. BUMiptoBadem Hanpyru BMS,

nowkogxeHHa MOS nig yac
3apALKMN, BIAKAOUYEHHA
[ATYMKa TeMnepaTypu TOLLO.




9. Po60Ta 3 BEpXHbOIO CUCTEMOIO

batapes 48B nigTpMMye NiAKNOYEHHA A0 BEPXHbOI CUCTEMWU AN MOHITOPWUHIY CTaHy baTapei Ta
3MiHM KOMYHIKaLiMHOrO nNpoToKoNy. PekomeHAyeTbCA 3B’A3aTMCA 3 HAWMM NpPeacTaBHUKOM 3
npoaaxKy abo BiasigatM Beb-canT, WO6 OTPUMATU OCTAHHE NporpamHe 3abe3neyeHHs BepPXHbOI
CUCTEMM.

9.1 Bxig, B cuctemy

a. KomyHikauinHMn Kabenb BepxXHbOI cMcTeMM MigKAOYaETbCA A0 nopTy RS485 Ha bGatapei a
notim go nopty USB Ha MK/HoyT6yuUi.

b. 3aBaHTaXKTe Ta BigKpuiTe NnporpamHe 3abesneyeHHs BEPXHbOI CUCTEMM.
3MiHiTb MOBY.

d. CraTyc 6aTapei aBTOMaTU4HO OHOBUTbLCA.

MpumiTKa: AKLLO He BAAETLCA NiAKNOYNTUCA 40 BEPXHbOI CUCTEMMU, NEPEBIPTE NPABU/IbHICTb YCiX
nigKkatoveHb. AKLLO NiAKAOYEHHA BipHE, aNe BEPXHA CMCTEMA BCE LLLe HE NPALIOE, 3BEPHITbCA A0
HaLWOT cNyK6M nicnanpoaaKHOro o6cyroByBaHHs.
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-amily_BMS-V1.1.635-15

INFO PARAN  CONFIG STORAGE

SinglePack MultiPacks Record Farallel group display

Interyals 4000 |3

Fack Volt
Eemain_Caf 280.00 |

Foll time 1000

i Full Cap

¥ Packcarz| 0.00 |x soc [100]% som
ih Cyele= 0 Times

Farallel packet

Read Count= 13

]

Caption Value Unit W
Hax_vol 3,237 10 W
Min_¥ol 3.202 11 F 100 %
Yol _Diff 0.045 v —
:f]o{ E; gggi Z Caption Value Unit
° - imb_Tenp 19.0 T
Vol 03 3.298 v o5 T 150 o
Vol 04 3.334 V =D -
Vol 05 3.335 v T — i
Vol 08 3.300 W :

Min_Tenp 15.0 03
Vol 07 3.936 v _

Tenp_Diff 1.0 E
Yol 08 3.208 v
oL 8.0 X Tenp 01 16.0 T
Vol 10 3.337 W

Tenp 02 18.0 s
Yol 11 3.292 v

Tenp 03 15.0 s
Vol 12 3.33% v Ten 04 e o
vol 13 3.294 7 P -
Vol 14 3.293 W
Vol 15 3.296 v
Yol 18 3.295 v

data

storage

Addrezs

Now address: 1

Real-time data

O cooms o

Battery system

Volt  B2.97 v
Cuaxr O A

Moo foll ¥[8 Jur
Mincell v [3261  |av
Discharge @)

e @

Marm

CAY type |Pylon Read Set

485 typs [Pylon - Sat

Kead

read successfully

. DISG WIS On . Charge . Discharg
Total Cap 840 Ak soc (98 [
Remain_Cap 830 Ah

Mo Bate T [B0 | ManbT

Min Batt_ T |[15.0 |'C  Min_anb_T

Volt high slaxm. Volt Low .hm.

©

18.0 |¢

Frotect

Fault

(Status: Communication OK-CON3, adde=(EMS: EN-HESL6S48V200LTSS-VL. 1.0 |[Fce

BarCode: TBI23013000135

9.2 Pob60Ta 3 nepeMMKaHHAM KOMYHIKaLiMHOTro NpoTOKONY

MiaKNtoYiTbCA A0 BEPXHBOI CUCTEMW Ta BUKOHANTE HACTYMHI KPOKMU:

INFO & Parallel Group Display @ CAN Type/RS485 Type B Read B Choose the protocol & Set

(" Family BMS-V1.1.535-15
INFO PARAE CONFIG STORAGE

o[22 |3 (4] |8 |[e]|7][e] o] ta] 1] [iz] 13| [14] [15
16| |17 | (18| (19| |20 |21 | |22 | |23 |2¢ | (25 (26| jer | (28| |29 | |30 | |30
Intervals 4000 5 Poll time 1000 |54 Read Count:

Pack Yolt] 0 ¥ Pack Curr 0 - E % SoH I] %

Remain Ca) 0 i}.h Full Cap { 0 IAh Cycles rﬁil Times
Caption Talus Unit :
0%
Caption Value Unit

SinglePack MultiPacks Record Parallel group display Parallel packst data storage

Address |0

|
Now address:

Status:

. CHG_MOS_0N
Battery system

Volt |¥
Curr I

Max_Cel1 ¥

cheree

Alarm

455 type

. DI56_M0S_ON

Total Cap Ah

|Growratt
[Victron
|Goodwe
|GinLong
|PengCheng
|Sofar
|ESTAR

]

Magrinen
[Afore

Remain Cap ah

m¥  Max_Batt T T
Fin Cell V W MinBetl [T
Dischares @)

Volt high

Max_hnb_T b
[ e

valt Low alarn )

Min_imb_T

dunlll)

Protect

Fault

Status: Communication OK—, addrlfail |BMS: BN-HES16548V200LT55-V1.0.8

|PCB BarCode: TBI22100702822




9.3 CNMCOK CYMiCHUX KOMYHiKaL,in

Tabnuua BignoBigHOCTI NPoTOKONIB 38’A3KY MixX BMS Ta iHBepTOpOom

. . LWBmakKictb
. Cnoci6 MpumiTkn wono . |BU3Ha4eHHA
BpeHp, iHBepTOpa , HasBa npoTtokony nepegavi | . o
38’A3KY npoToKony iHTepdeicy
JaHUX
Victron | M) victroneneray | can Victron-CAN-V1.00-211135 AKTUBHO 500K 7H, 8L
3aBaHTaXYETbCA
Growatt BMS-RS485-protocal- CTaHAapTHUM
Growatt-SPF rOWé.tT. 485 1xSxxP_ESSL_V2.01 NpPoTOKON 9600 1B, 2A
Growat BMS-RS485-protocal-V2.0 MODBUS
,,,,,,,,,,,,,,,,,, Growatt BMS CAN-Bus-protocol-low-voltage- AKTMBHO
Growatt-SPF rowartt CAN V1.05 3aBaHTaXYETbCA >00K 4, 5L
,,,,,,,,,,,,,,,,,, Growatt BMS communication protocol of AKTUBHO
Growatt-SPF rowartt CAN growatt low voltage-V1.01 3aBaHTaXYETbCA >00K 4H, 5L
1 - AKTUBHO
Deye Deye CAN Deye LV-CAN communication protocol SaBaHTaRYETHCA 500K 4H, 5L
c- o~ Growatt BMS CAN-Bus-protocol-low-voltage- AKTUBHO
Scolar HDACTLAR | can V1.05 3aBaHTaXYETHCA >00K 4H, 5L
Goodwe-CAN-V1.7-220228- AKTUBHO
Goodwe GOODNE CAN SolarinverterFamily-EN 3aBaHTaAXKYETbCA 500K 4H, 5L
Voltronic L et . MpoTokon
Power « 4 *"Voltronic Power 485 Voltronic Power-485-V1.03-200325 MODBUS 9600 3B, 5A
SOFAR CAN SOFAR-CAN-V1.0-211117-ReV6 AkTUBHO 500K 1H, 2L
3aBAHTAXKYETbCA
Solis CAN Solis-CAN-V1.0-191228-lowVoltage AKTMBHO 500K 4H, 5L
3aBaHTaXYETbCA
Luxpower | LUCAPOWER™ | CAN Luxpowertek Battery CAN Protocol-2021 AKTUBHO 500K 4H, 3L
3aBaHTaXYETbCA
Pylontech 32: PYLONTECH 485 Pylon-485-V3.5-161216-low voltage protocol 1363 115200 1B, 2A
Pylontech 3§Z PYLONTECH 485 Pylon-485-V3.5-161216-low voltage protocol 1363 9600 1B, 2A
o2e AKTMBHO
Pylontech 433 PYLONTECH CAN Pylon-CAN-V1.2-180408-lowVoltage 500K 4H, 5L
3aBAHTAXKYETbCA
" shuori BMS Modbus Protocol for RS485
SRNE J SRNE | 485 V1.3(2020-11-24) MODBUS 9600 7A, 88
- o
- AKTMBHO
Must M u s r CAN | PV180OF-CAN communication Protocol1.04.04 | b | 100K 6H, 5L
SMA CAN SMA-CAN-V1.0.0-210630-FSS-ConnectingBat- AKTMBHO 500K 4H, 5L
‘ Tl-en-20W 3aBaHTaAXKYETbCA
— CTaHAapTHUM
sorotec | SOROLEC | can CAN Protocol 1.0 (SOROTEC Protocol) npoToKon 500K 4H, 5L
Power Solutions Expert
MODBUS
SOROTEC boqorac 485 Protocal between Sorotec Inverter and Lithium AKTUBHO 500K 4H, 5L
Power Solutions Expert Battery (RS485) 3aBaHTaXYETbCA
SOL-ARK CAN | Sol-Ark CAN Bus Protocol V1.2.pdf4-25-22 AkTUBHO 500K 1B, 2A
Sol-Ark <P 3aBaHTaXYETbCA !
MEGAREVO ’l" CAN Shenzhen MEGAREVO Hybrid Inverter-5K BMS AKTUBHO 500K 4H, 5L
MEGAREVO Protocol V1.01 3aBaHTAXYETbCA
MPP Solar 485 |BMS 485 communication protocol 20200325(2) MODBUS 9600 4H, 5L
TBB III/I[I CAN CAN BUS Protocol of TBB Lithium Battery BMS AKTUBHO 500K 18, 2A
Platform V 1.1 3aBaHTAXKYETbCA
BB POuHER
senergy | =@NEIJY | can SenergyINV&BMS_CAN_Protocols AKTUBHO 4H, 5L

3aBaHTAXYETbCA




10. 36epiraHHA

30BHiWHi Knemun 6aTapei i30/1b0BaHI | 3aXMLLEHI.

AKWo baTapes 36epiraeTbca NPOTAroM TPUBANOro Yacy 6e3 BUKOPUCTAHHSA, PEKOMEHAYETbCA
3apAaXKaTH Moro Ha piBHi 30-60%, i 3a60poHAETLCA 36epiraTn MOro NOBHICTIO PO3PAAKEHUM.
BaTtapei, AKi 3HaxoasaTbcA y 36epiraHHi npoTArom binblue 3 micAuiB, NOBUHHI ByTM 3HOBY
3apagrKeHi npotarom 2-3 rogmH 3i weungkictio 0,2C~0,3C.

Batapei NoBMHHI 36epiraTUcs B CyxOMy, 4YMCTOMY, NPOBITPIOBAHOMY, HearpecMBHOMy
ra3oBOMy CepefoBuLLi, Mogani Bi4, AKepen 3alMMaHHA, YHUKAKYW BMNAUBY COHAYHUX
NPOMEHIB.

He 36epirainte i He nigaaBaliTe BNAMBY BMCOKMX Temnepatyp noHag 60°C npoTtarom
TPMBA/IOrO nepiogy 4acy, iHakwe ue npu3Bede A0 NOripweHHA OYHKLIOHYBAHHA i
CKOPOYEHHSA TEPMiHY Cy*Kbun.

11. 3acTepeXXeHHs

o6 3anobirth MoXAIMBOMY MNpPOTiKaHHIO baTapei, BUAiINEHHIO Tenna Ta BUOYXy, byab nacka,
AOTPUMYMNTECH HAaCTYMHUX 3aCTEPENKEHD:

Monepea)xkeHHA!

a.

CyBopo 3a60pOHEHO 3aHYpPIOBATU aKYMyNATOP Yy BOAY. Konu BiH He BUKOPUCTOBYETLCA, MO0
cnip 36epiratv B NpoxXo/soAHOMY i Cyxomy cepeaoBuLL;

b. KaTteropnyHo 3abOpPOHAETBCA MIHATM MiCLAMM MNO3UTUBHWUIM | HEraTMBHUMA NOAOCU
aKyMynaTopa;

c. 3abopoHAETbCA BMKOPUCTOBYBaTM MeTan ana 6esnocepegHboro 3’€QHAHHA NO3UTUBHOIO i
HEraTMBHOIO €N1eKTPOAIB aKYMYNATOPA 3 METOK KOPOTKOrO 3aMUKaHHSA;

d. 3abopoHAeTbCA TpaHCcNOPTyBaTH abo 36epirati HaTapei pasom 3 MeTaneBMMM NPegMeTamm,
TAaKUMM AK WINUABKKU, HAMWUCTA TOLLO;

e. 3abOpOHAETLCA CTYKATU, KMAATU, HACTyNnaTn Ha 6aTapeto TOLLO;

f. 3abopoHaeTbca He3nocepeaHbO 3BaptoBaTH HaTapeto Ta NPOTUKATY i LuBAXxamu abo iHWKMMK
roCTPUMM NpeaMeTamMm.

YBara!

a. 3abopoHeHO BUKOPUCTOBYBATU abO pO3MilLlyBaTV aKYMYAATOP Y BUCOKMX TeMNepaTypax
(Ha coHuji abo B Ay»Ke rapayin MallKnHi), OCKIIbKM Le MOXKe NPU3BECTU A0 NeperpiBaHHs,
3aropsHHA abo HenpaBuAbHOI POHOTU aKYMyNATOPA Ta CKOPOTUTU MOTO TEPMIH CNYKOW;
pekoMeHAOBaHA TemnepaTypa A1 A0BroCTpPoKoBOro 36epiraHHA akymynatopa [ Big,
10°C po 45°C.

b. 3abopoHeHO KMAATK akKyMynATOpW Yy BOrOHb abo HarpiBasibHi Npuaagm, Wwob yHUKHYTK
noKexi, BUbyxy Ta 3abpyaHEeHHA HAaBKONIULLHbOTO cepeaoBuLLa. BianpaubosaHi 6aTtapei
CNif, NOBEPHYTU NOCTAYaNbHUKY ab0o B NYHKT yTUANi3aLii gnsa nepepobku.



He BMKOPUCTOBYIMTE MOrO B MiCLLAX 3 BUCOKMM PiBHEM CTAaTUYHOT €1€KTPUKN Ta CUJIbHUMMU
MarHiTHAMM MONAMM, OCKIZIbKM Le MOXe JNEerko MNOoWKoaMTU npuctpoi 6esneku
aKyMyniATopa Ta CTBOPUTU Hebe3neyHi cuTyadii.

AKwo H6aTapesa NPOTIKAE €NeKTPONIT NOTPANAE B OYi, He TPiTb iX. HeraHo npomuiiTe oui
YUCTOLO BOAOIO i 3BEPHITLCA B NiKAPHIO ANA NiKYBAaHHA, iHaKWwe o4di 6yayTb NOLWKOAXKEHI.
AKWO nig 4Yac BMKOPWUCTaAHHA, 36epiraHHa abo 3apAgKaAHHA AKYMYNATOP MaE
HENPUMEMHMIA 3anax, HarpiBaeTbCA, 3MiHIOE Konip, AebopmyetbcAa abo mae Oyab-Aki
BiAXWNEHHA BiA4 HOPMM, HEraHO BUWMITb aKyMynsaTop 3 npucTpoto abo 3apagHoro
NPUCTPOIO | NPUNUHITb MOTO BUKOPUCTAHHA.

3a60poHEHO  BCTaBAATU  MNO3UTMBHWUI |  HEraTMBHWUWA  MOAKOCKM  aKyMynaTopa
6e3nocepegHbO B PO3eTKy, HeobXigAHO BMKOPWUCTOBYBATWU CheLianbHUIA 3apAaHUI
NPUCTPIM ANA NIiTIN-IOHHWUX aKyMYNATOPIB.

MepeBipTe Hanpyry akymynaTopa Ta po3’eMun nepes, BCTAHOBNIEHHAM i BUKOPUCTOBYMTE
Moro ninwe nicnsA Toro, ik Bce byae B HOPMi.

BaTapen 36epiraeTbca B NOJIOBUHHOMY 3apAgi. AKLLO aKyMynATOp He BUKOPUCTOBYBaBCA
npoTArom 3 micaALiB, Moro NoTPibHO Nepe3apaanUTM OAWNH Pas.

AKWoO enekTpos 3abpyaHeHW, nepes BUKOPUCTAHHAM MOro CAif, NpoOTepTU CyXOto
TKaHWHO. B iHWOMY BMNaZKy NpM3BECTM A0 NOFraHOTO KOHTaKTY i 36010 B poborTi.
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