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PYKOBOACTBO aKKYMYJ/IATOPHON CUCTEMBI

Hu3koBO/IbMHAA AKKYyMyJ1amopHAsa cucmemMa cmoedyHOro UcroJjiHeHus

SMP-LU GX

Jlumuld->xkene3o-pocpamHas akkymyasmopHasa 6amapes LiFePO4

McnpasneHHasa pycckas pegakuus om 07.10.2026

[loKyMeHT oxBaTbiBaeT 6€30MacHOCTb, XapaKTePUCTUKM, pa3beMbl, UHAMKALMIO, NapaiefbHoe CoOeAuHeHne,
MOHTa)x 1 06cNy)XuBaHue batapen. CoxpaHeHbl KOPPEKTHbIE CBEEHUSA NMPEXXHEro PyccKoro rnepesoaa;
BOCCTAHOBJIEHbI MPOMNYLLEHHbIE AAaHHbIE, CXEMbl U MOACHEHUS aHMINACKOr0 UCTOYHUKA.

CTaTyC pepakumMun: nepeso 1 BOCCTaHOBJIEHUE NOJIHOTLI. IH)XXeHepHoe yTBepXXAEHNE U3roTOBUTENIEM He
nony4veHo. HeonHO3Ha4YHble UK NOTEHUMaNbHO ONacHble YKa3aHnAa NCXooHMKa OoTMe4YeHbl B COOTBETCTBYOLWLNX
pa3genax n CO6paHbI B npuaoxeHun A. o X NpakTUN4eCKoOro rnpuMeHeHus Heobxoanmo nonyynTb noaTBep>XxgeHme
N3roToBuUTENA. OTOT OOKYMEHT He yO0CTOoBepAeT XapaKTePUCTUKN NCNbITaHNAMN N HE NOATBEPXOaeT
COBMEeCTUMOCTb KOHKPETHOro o6opy,uosaH|/|ﬂ.

NcTo4vHmk: smp-lu-rack-gx.pdf. UcxogHas pepakumsa A0 oT 05.01.2026. CyuwecTBylowas pycckasa pegakums
ncnosb3oBana obosHaveHne SMP-L / GX. To4HOe COOTBETCTBME TOProBOM HOMEHKIaType 1 annapaTHoOn
BEpPCUN MOASIEXUT NOATBEPKAEHMNIO N3rOTOBUTENEM.

lMepen MOHTa>XoOM 1 BBOOOM 6aTape|/| B 3KCMNayaTauunto BHMMaTEJIbHO O3HAaKOMbTeECb C PyKOBOACTBOM U
npunoxeHnamu. Npm BOSHWKHOBEHNU BOMPOCOB O6paTI/IT6Cb K MOCTaBLWWNKY NN aBTOPNU30BaHHOMY
cneunanncry.
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UcTtopus pepakumii

|/|CTOpI/IFI NCXoOoHOro pykosoAacCTBa U OaTa aTOoMN KOPPEKTUPOBKKN NpmnBeOEHDLI pa3nesibHO. ABTOp NCXOOHUKa He
YKa3aH KakK aBToOp Wan yTeepaneLlee nnuo ncnpaBieHHoOro nepesoaa.

Bepc

D OKYyMEeHT us DaTta Copep>xaHue ABTOp YTBepXxXpeHue

AHrAMNCKNN AO 05.01.2026 MepBoe n3naHue; Meijing Ke B ncto4yHunke He

NCTOYHMK nepBoHa4as bHasa pegakums 3anoJIHEHO
PepakunoHH

Pycckas RU-C1 07.10.2026 McnpasneHne nepesosa u as He nostyueHo

KOPPEKTUPOBKa BOCCTaHOBJIEHME NOJIHOThI KOPPEKTUpPO

BKa

Hymepauunsa pa3nenoB COXpaHeHa Mo CMbIC/IOBOW CTPYKTYype npexHen RU-pepakumn. Y nctodHmnka LU gea
noppasgena uMmenn Homep 4.6; cBA3b o6o3Ha4veHa 34eckb 4.5. B AU owmboyHoe Ha3BaHMe pasgena ceasm LCD
introduction 3amMeHeHoO Ha onucaHne nHTepgencos. CCbIZIKN Ha CTPaHULbl NCTOYHUKA B NPUJIOXKEHUN A
O3HavaloT dusnydeckmne ctpaHuubl PDF, cunTtas o6n10>XKy nepBoi.

YcnoBHble cokpaleHnsa: BMS — cuctema ynpasneHus 6atapeein; SOC — ypoBeHb 3apsga; DOD — raybuHa
pa3psga; CC/CV — 3aps4 NOCTOAHHBLIM TOKOM / MOCTOAHHLIM Hanps>xeHueMm; PE — 3awmTHoe 3a3emneHue; NC
— KOHTaKT He ncnosb3yeTcsa. Haanmcu Ha peasnbHOM YCTPONCTBE, UAEHTUMMUKATOPbLI MPOTOKOJIOB U KOAbI
owmnboK coxpaHeHbl NaTUHULEN U NOSCHEHbI MO-PYCCKMN.

N3meHeHunn 6e30NacHOCTN N Hepa3peLLeHHble BOMPOChl MCTOYHNKA HE CKPbIThbl PeAaKLMOHHON HOpManm3aumnen.
Mpun HecoBnaAeHUN OaHHbIX He BbIbUpanTe 3Ha4YeHWe Mo aHasiorum C APYron MoAesblo.
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1 YcnoBHble 0603HaYeHUs U 3HaKn 6e30nacHOCTU

CumMmBON

DA PP P

HasBaHue

|-|O)KapOOI'IaCHOCTb

Obuwee
npegynpexaeHune

OnacHoe Hanps>XeHune

3a3zemMsieHne

DeTtn

OTKPbLIThIN OrOHb

PykoBoncTBo

WEEE

CE

MepepaboTkKa

3HauyeHue

He pa3smelwlaTb paooM C OTKPbITbIM OFHEM UJIN
nerkosocrjiaMeHaArnWnmMnca matTepmnaiamMn.

Bo Bpemsa paboTbl obopyanoBaHusa cyLlecTByeT NoTeHUnanbHas
onacHoOCTb. icnonb3ynTte cpeacTBa MHOMBUAYATbHOW 3aLUNThI.

OnacHOCTb MOpPaKeHNs 3NeKTPUYECKUM TOKOM. lNepen BbiNoIHEHEM
nobbix paboT OTKAYNTE NUTaHKE.

MecTo noaka4YeHnsa 3anTHOro NnposoaHnKa PE.

He yCTaHaBnBaTb O60pynOBaHI/|e B MeCTaX, AOCTYNHbIX OETAM.

He ponyckainTe KOHTakTa 6aTapen C OTKPbITbIM OFHEM N UCTOYHUKAMM
BOCMJIaMeHEHUS.

Mepen akcnnyaTaumen akkyMynaaTOPHOW CUCTEMbI MPoYNTanTe
pPYKOBOACTBO.

MapKnpoBKa OTXOL0B 3JIEKTPUYECKOrO U 3NEKTPOHHOro obopyaoBaHus
cornacHo AupekTtmse 2012/19/EU.

Mapkuposka cooTeTcTBUs CE.

N3penne noonexur Cl'IeLI,I/IaﬂI/I3I/IDOBaHHOIZ rlepepa60TKe n
yTunnsauunn.
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2 Mepbl 6e30nacHoOCTH

BHUMAHME. lNepen MOHTa)XOM U 3KCMJlyaTaunen HeobxoanmMo NosIHOCTbIO NPOYMTaTb PYKOBOACTBO U
npunoxxeHus. HecobnogeHne TpeboBaHN MOXKET MPUBECTU K MOPAXKEHUIO SNIEKTPUYECKNM TOKOM, THXKESbIM
TpaBMaM, CMEPTU UM MOBpeXAeHNI0 baTapen BNIOTbL 40 €e HEMPUroLHOCTU K UCMO/Ib30BaHMIo.

1. Mpwn oAnTeNnbHOM XpaHeHUn 3aps>kanTe BaTapelo He pexxe 0AHOro pasa B 6 MecsAueB. YpoBeHb 3apsana SOC
noJKeH bbITb He HMXe 50%.

2. Ecnm akKyMynaTOpHBLIA MOAY b AOCTUI COCTOAHUA, NP KOTOPOM pa3psag 6onee HEBO3MOXXEH, 3apaaunTe ero
B TeyeHune 12 yacos.

3. He ponyckariTe o6paTHOM MOASPHOCTM CUJIOBLIX KNEMM.
4. Mepepn TEXHNYECKMM 0BCNYKMBaAHMEM OTKJ/IIOYNTE BCE MCTOYHUKUN MNTaAHUS.

5. Mpwn o6Hapy>XeHUn HEeNCNPaBHOCTU UK aHOMaNbHON PaboTbl CBAXKMTECH C MOCTaBLMKOM B TeyeHue 24
Yacos.

6. He ncnonb3ymnte XXnUOKocTu 0N 04UCTKM BaTapew.

7. He nop,BepraVlTe 6aTapero BO34EMNCTBUIO JIEFKOBOCM/ITaMEHSAIOLLNXCA NN pa3apaxxaklownx XMMN4YeCcKmnx
BeLleCTB 1 NapoB.

8. He okpalmBanTe BHYyTPEHHUE NN BHELLUHWE 31eMeHThl baTapewu.
9. He nogkntoyariTe baTapeto HeENOCPEACTBEHHO K NPOBOAKE (DOTO3NIEKTPUYECKUX NMaHenen PV.
10. He ycTaHaBAMBanTe 1 He UCNOJIb3YNTE N3fenne BHe yCa0BMin, NpefyCMOTPEHHbIX AaHHbIM PYKOBOACTBOM.

11. MpsAMON NN KOCBEHHLIN yuwepb, BbI3BaHHbLIA HapyLIEHNEM NepeyncsieHHbIX TpeboBaHW, HE OTHOCUTCA K
rapaHTUMHOMY Cly4ato COrjlacHO MCXOAHOMY PYKOBOACTBY.
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2.1 MNepep, nogKAOYEHNEM

1. [lo pacnakoBKM MpoBepbTe LEe/0CTHOCTL BHELIHEN YNaKoBKMW. Mpn Hanmymuy noBpexaeHuin obpatuTtecs K
MeCTHOMY MPOAABLY WM MOCTAaBLLUKY.

2. MocNie pacnakoBKW CBEPbTE U3OE/ME N KOMMJIEKTYIOLWMNE C KOMIMJIEKTOM NMOCTaBKW. Mpy NoBpexxAeHUn nim
OTCYTCTBUWN AeTanen obpaTnTech K NOCTaBLUMKY.

3. icnonb3yinTe COBMECTMMbIA UHBEPTOP, YKa3aHHbIA N3roTOBUTESNEM.

4. Nepen MOHTaXXOM OTKJIOUYUTE CeTb U y6eanTech, YTo Bbik/toyaTe b 6aTapen HaxoaAnTcs B nosioxeHun OFF,
5. 3anpeLeHo HanpsiMyto COeAMHATbL aKKYMYIATOPHY0 6aTapelo C UCTOYHUKOM NepeMeHHOoro Toka.

6. Bce anekTpmyeckne coeMHeHNS LOJKHbI COOTBETCTBOBATH AEACTBYIOLUM MECTHLIM HOPMaM U npasusiam.

7. Y6eauTech, YTO 3NeKTPUYECKME XapaKTEPUCTUKN aKKYMYNSATOPHON CUCTEMbI COBMECTUMBI C
noakao4aeMbiM obopynoBaHeEM.

8. B mecTe YCTaHOBKW OOJ1IXXKHbl HAXO0ANTbCA CpeaACTBa NoXXapoTyLlleHnd, oTBedvatowmne nppumeHMMmblM
TpeboBaHUAM, HAaNpUMepP CyXon NeCoK N NMOPOLLUKOBbIA OrHETYLLINTENb.

2.2 Bo BpeMs 3KcnayaTauumu

1. Mepen nepemMeLLLeHNEM MU PEMOHTOM MOSHOCTLIO 06eCTO4YbTE U BLIKJIOHYNTE aKKYMYNATOPHYIO CUCTEMY.
2. He ob6benunHanTe B ogHy cucteMy 6atapeun passimyHbiX TUMOB.

3. He nogkntovanTe baTape K HEUCNPaBHOMY NHBEPTOPY.

4. BcKkpbiTUe, peMOHT 1 pa3bopka baTapen [ONYyCKaloTCSA TONIbKO NMEPCOHaIoM U3roTOBUTENSA UK
aBTOPU30BaHHbIMU CneunanncTamum. N3rotoButenb He HeCceT OTBETCTBEHHOCTU 3@ NOCAEACTBUSA HapyLIeHNS
TpeboBaHun 6e30nacHO aKCNyaTaLunmn, MPOEKTHbIX, MPON3BOACTBEHHbIX, annapaTHbIX UIN UHbIX
CcTaHgapToB 1 TpeboBaHM.

Bonpoc nirotosutesnto S04. §2.2 EN pa3pellaeT Npu no)kape TOJIbKO MOPOLLKOBbIA OFHETYLMTENb U 3anpeLiaeT
XKUOKOCTHbIE; §10.2 EN gonyckaeT NOPOLUKOBbIN UM YT NEKNUCIOTHBIN. 3TN NCXOOHbIE NMOJIOXKEHUA He COracoBaHbl.
MprMeHVMBbIN NOPAAOK NOXKapHOW 6e30nNacHOCTM AOJ/DKEH NOATBEPAUTL U3rOTOBUTENb; AaHHAA pefaKkuns He
BblIbpaeT oAMH N3 BapuUaHTOB.
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3 OnucaHune unspenus

CToevHasa nutun-xeneso-pochatHasa baTapes OTHOCUTCSA K INHENKE BbITOBbIX CUCTEM XPaHEHWS IHepruu,
caMocToATesNbHO pa3paboTaHHbIX n3rotosutesniemMm. CornacHO UCTOYHUKY, OHa paccyMTaHa Ha OJINTeSbHbIN
LUNKJINYECKNIA pecypc, OCHalleHa NporpaMMHbIMUY 3alinuTamMmu BMS, BbiNosiHEHa B NPOYHOM Kopryce 1 yaobHa
0S8 MOHTaXka. baTapes npuMeHseTCAa COBMECTHO C aBTOHOMHbIMU (off-grid), paboTarowmmm ¢ ceTbio 1
aBTOHOMHO (on/off-grid), a Takxxe rubpnaHbLIMM NHBEPTOPaMUN. KOHKPETHbLIAN COBMECTUMbIN MHBEPTOP AOJ/IKEH
ObITb YKa3aH N3roTOBUTENEM.

4 OYHKLUMU 1 XapaKTEPUCTUKUN U3aenus

4.1 FabapuTtHble pasMepbl

e &

B A

L - . Le . -

PucyHok 4-1. PasMmepsbl A, B, C no yeptexy ucxogHuka. OpmeHtauus 6ykB coxpaHeHa.

UcnonHeHue A MM B MM C MM
25,6 B 100 Ay 165 484 282
48 B 100 Ay 165 484 420
51,2 B 100 Ay 165 484 420
48 B 200 Ay 165 564 773
51,2 B 200 Ay 165 564 773
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4.2 TexHN4YeCKMe XapaKTepUCTUKHU

Mopspok mMopgenen Bo Bcex ctonbuax COOTBETCTBYET aHFJ'IVIIZCKOMy WCTOYHUKY. YC/I0BUSA OTHOCATCSA K
yKa3aHHOI7| CTpPOKe, a He KO BCeM peXnMam paﬁOTbI n3gennsa.

NapameTp Y 25,6 B 100 48 B 100 51,2 B 100 48 B 200 51,2 B 200

A-4 A4 A4 A-4 A-4

HomuHansHas Mpn CTaHAGPTHOM 144 5. 100 Ay 100 Ay 200 Ay 200 Ay
eMKOCTb 3apsage / paspsage
HomuHaneHoe CpeaHee 25,6 B 48 B 51,2 B 48 B 51,2 B
Hanps>xeHune

MOCTOAHHBIN TOK /
CTaHOapTHbIN NOCTOSIHHOE 50A /28,8 50A/54 50A /57,6 50A/54 50A /57,6 B
3apsag CC/CV Hanps>xeHune / TOK B/2A B/4A B/2A B/4A /4 A

oTceyku; n. 6.1
Hanpsxenve — 28,8 B 54 B 57,6 B 54 B 57,6 B
3apsaa
Makc.
HenpepbIBHbIN TOK 253 °C 100 A 100 A 100 A 100 A 100 A
3apsaa

MOCTOAHHbLIN TOK /

50A/216 50A/40,5 50A/43,2 50A/405
HanpsxeHune

CTaHBapTHbIN 50A/43,2B

paspaa oTCceyku; n. 6.2 B B B B

Makc.

HenpepbIBHbIN TOK 253 °C 100 A 100 A 100 A 100 A 100 A
pa3psga

HomnHaneHas 25+3 °C 2,56 KBT4  4,8KBT4  512KBT4 9,6 KBT4 10,24 KBT-y
3Heprus

HDocTtynHas sHeprua 25%*3 °C 2,304 kBT'4 4,32 KBT'v 4,6 KBT'v 8,64 KBT'4 9,216 KBT'4
Temnepatypa — 0..+55°C  0..4+55°C  0..455°C  0..+55°C  0...4+55 °C
3apsga

TemnepaTypa _ —30...+60 —30...+60 —30...+60 —-30...+60 —30...+60
paspsaga °C °C °C °C °C
TemnepaTypa _ —30...+60 —30...+60 —30...+60 —30...+60 —30...+60
XpaHeHuns °C °C °C °C °C

Macca MpnbnunsnTtensHo ~22 Kr ~37 kr ~39 kr ~72 kr ~78 kr

S03. O0na mooenn 48 B 100 A4 NCTOYHMK B 3TOW Tabnuue gaeT TOK oTcedykn 4 A, an. 6.1 naet 2 A gna 100 A-y. Oba
3HAYeHNs COXPaHeHbl KakK NCXOAHbIe faHHble. [IpaBUSIbHOE 3HaYeHne ANa 3TON MOLENN O0J/KEH NMoATBEPAUTb
N3roToBUTENb 40 HAaCTPOMKN 3apsaa.

CtpaHuua 9 ns 37



SMP-LU GX | Pycckas pepakuma RU-C1 | 07.10.2026

4.3 NHtepdeicobl u pasbeMbl

Key for the display

LCD display

=

i L[ — T - 5 it
/S'--—f s sseses { f-e

Grounding screw

Positive terminal Battery SOC Communication Swilch Negative terminal
for the discharge Interface for the discharge
and charge and charge

PUcCyHOK 4-2a. MNaHenb nogknoveHus 6aTapen; Bce Kpas NCXOAHOro PUCYHKa COXPaHeHbI.

Hapnucb MCXOAHOro pucyHka Pycckoe nosicHeHue

LCD display XKK-guncnnen

Key for the display KHonkn gucnnes

Grounding screw BWHT 3a3eMneHuns

Battery SOC NHankaTopbl yposHA 3apsada SOC

Communication Interface NHTepdelicel cBs3n BMS

Positive terminal for the discharge and charge [MonoXxnTtenbHble CUIOBbIE KJIeMMbl 3apsafa v pa3psna
Negative terminal for the discharge and charge OTpuuaTesibHble CUI0BbIE KJIeMMbl 3apsda U pa3psna

Switch / Switches are used for turning on and off

Bbik/itovaTeNb U3aenms
products
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4.4 MapannenbHoe nogKaoyeHme

Mpwn napannenbHOM coefuHeHNN obbeanHANTE NONOXKUTENbHbIE K1eMMbl BaTapen Mexxay cobon KpacHbIMU
MPOBOAHMKAMMN, @ OTpPULATESbHbIE KNEMMbl MeXxay cobon YepHbIMU NPOBOAHUKaMU. MakCcMManbHoe
KOJINYeCTBO NapasisiefibHO noakatoYaeMblx baTapen — 15 wrT.
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PucyHok 4-3. UcxoaHbIA NpUMep napasjieslbHoro coeguHeHusa Tpex MoayJsen.

UcnonHeHune

25,6 B 100 Ay
48 B 100 Ay
51,2 B 100 Ay
48 B 200 Ay
51,2 B 200 Ay

SHeprus

monyna KBT-u

2,56
4,8
5,12
9,6
10,24

Makc.
yucno

15
15
15
15
15

Makc. obwan eMKoOCTb

25,6 B 1500 Ay
48 B 1500 Ay
51,2 B 1500 Ay
48 B 3000 Ay
51,2 B 3000 Ay

Makc. sHeprusa
KBT-4

38,4
72
76,8
144
153,6

CxeMbl C/iefyoLWmnX CTPaHWL, BOCMPOU3BOAAT TOMOJIOr Mo opurmnHana. NMpMMeHMMoCTb K KOHKPETHOWN annapaTHoWn
BEpCUM, 3alLMTHbIE annapaTbl 1 Kabenn NoATBEPKAATCSA N3rOTOBUTENEM M NMPOEKTOM yCTaHOBKU. BapuaHTbl 100 A
1 200 A aBASIOTCA NOAMUCSAMU Pa3HbIX UCXOAHbBIX CXeM; UX HeNlb3 CYUTaTb eAMHbIM 4OMYyCTUMbIM TOKOM 1to60ro

coegunHeHuns.
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4.4 CxeMa cUCTeMbl HAKOMJIEHUSA SHEepPrum

INVERTER

@

EETTEHY

PUCyHOK 4-4. CTPpYKTypa COJIHEYHOU CUCTEMbI NO UCXOOHUKY.

Mopnuch Pycckoe 3Ha4yeHue

Solar System Structure CTpyKTypa COJIHEYHOWN CUCTEMBI
PV ARRAY DOTO3/1EKTPUYHECKMA MACCUB
INVERTER NHBepTOp

BATTERY AKKyMynsaTopHas 6aTapes
Local Load MecTHas Harpyska

Public Grid AneKTpoceTb

JIMHUM 1 CTpenKn pUCyHKa COXpPaHeHbl N3 OPUrMHaa; cxemMa MoKasbiBaeT COCTaB CMCTEMbI. He 3amMeHsieT
CXeMy 3JIEKTPMYECKOro NPOeKTa KOHKPETHOI YCTaHOBKMU.
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4.4 Nartb mopynei BapuaHTtbl 100 A 1 200 A
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PucyHku 4-5 n 4-6. NMosHbIA NCXOAHBIA PUCYHOK ABYX BapuaHToB: cseBa 100 A, makc.; cnpasa 200 A, makc.
Pycckasa nereHpa: master control system — ocHoBHasa cuctema ynpassieHus; connecting terminal —
coefunHnTeNbHas knemma; BAT1-BAT5 — 6aTapeun 1-5; P+/C+ — NONOXUTESNbHbIE BIBOAbI HAarpysku /
3apsga; P—/C— — oTpuuaTesibHble BbIBOAbI HAarpysku / 3apaga. Tonosiorna obenx cxem coxpaHeHa Lie/IMKoM
6e3 nepepmncoBku.

PaspelwueHme pncyHkKa orpaHM4eHo caMum ucxogHoeiMm PDF. [N 4yTeHus Menkux annapaTHbIX Hagnucem n
npakTM4yeckoln peanmsaunm HeobxoaMMO 3aNpoCUTh Y U3rOTOBUTENSA OPUTMHAN CXeMbl HY>XKHOI annapaTHO Bepcum.
Moanucym 100 A n 200 A OTHOCATCA K ABYM pa3HbIM BapmaHTaM 1 He 3a4atoT o6Lwmin 4onyCcTUMbIA TOK filoboro
coefuHeHuns.
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4.4 CBA3b NapannienbHbIX Moaynen

Onsa napannensHon paboTbl CMoNb3ylOTCA ABa MHTepdenca RS485. MNepeas 6aTapes, obMmeHmBatoLwancs
OaHHbIMU C UHBEPTOPOM, ABASeTCA BeayLlen. PazbeM 485-2 Beayluen 6aTapen NoAKI0YaETCS K pa3beMy
485-1 cnepytowen senoMmon 6atapen. [lanee coeguHeHMe BbINOJIHAETCS NoCNefoBaTeNbHO B TOM Xe
nopsgke, 4tTobbl Beayuwaa 6aTapes morna nosyyaTb AaHHble BCEX MOAYNeNn.

Finini b Ly

Ews = t'

aman

=+

PucyHok 4-7. NMonHana petanb CBA3U ABYX NaHeJsied, BKAOYaA HUKHUA MOAYJIb U OKOHYAHUSA NPOBOAHUKOB.

O603Ha4YeHuna + N — — MOJIAPHOCTb CMJI0BbIX BbIBOAOB; RST — cbpoc; RUN — paboTa; ALM — npenynpexxaeHue;
SOC — ypoBeHb 3apsana; RS485, CAN, RS232, 485-1 n 485-2 — nHTepdencol caa3un. I/O — Beoa / BbiBOA. HoOMepa
NHTepdencoB 0CTaBNEHbl Kak B UCXOAHMKeE. [JONONHUTENIbHOE pacXoXAeHne Mexay BUAOM pa3beMoB 1 CIOBECHbLIM

yKa3aHueM CTOpPOHbI NopTa A paccMoTpeHo B N. 4.5.3 n sBonpoce S02.
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4.4 NMaTHapuaTb NapaanesibHbiX MOAYEN
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Part3: (3 cabinet=zlwiring diagram for the pararllel conmection of 15 po=
PucyHok 4-8. NonHaa ucxopHasa cxeMma Tpex rpynn no natb Mmopynen, scero BAT1-BAT15.

Pycckasa nereHga: master control system — ocHoBHasa cuctema ynpassieHus; BAT1-BAT15 — 6aTtapeun 1-15;
P+/C+ — nonoxxuntenbHble BbIBOAbLI HAarpy3ku / 3apaga; P—/C— — oTpuuaTenbHble BbIBOAbI HAarpy3ku / 3apsaa.
12KWh cabinet 1 /2 / 3 — ncxogHble nognucy wkagos 1 /2 / 3 «12 kBT-4».

O6o03HayeHue «12 kBT-4» BoCnpon3BeneHO TOJIbKO Kak MOAMUCb UCXOAHOW CXEMbI, @ HE Kak NepecHmTaHHas
€MKOCTb rpynnbl AN Bcex Moaenen. EMkocTn mogenen npuseneHsl B Tabnuue n. 4.4. NpuBA3KY pUCYHKa K
annapaTHOW BEpPCMM 1 eMKOCTH WKada Heobxo4MMo NOATBEPAUTL M3roToBUTEN0. Menkue Hagnmcm NCXog4HOro
pacTpa UMEIT OrpaHUYeHHYI0 YNTAaeMOCTb; HoMepa BAT, NONSPHOCTb M TOMOMOrNSA COXpaHeHbl. NS N3roToBsieHns
kabenen Heob6xoANM NOATBEPKAEHHBIN YepTeX HYXXHOW BEPCUM.
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4.5 NHtepdencol cBsisn RS232 RS485 CAN

4.5.1 RS232

BMS o6bMeHMBaeTCa AaHHBIMKW C MPOrpamMMHbIM obecnevyeHneM Ha KoMMbloTepe Yeped RS232. LoCTynHbI
Hanpsh>KeHue, TOK, TeMnepaTypa 1 paboyee coctosaHue 6atapen. CKopocTb Mo ymondaHmio — 9600 6uT/c.
Mcnonb3yeTcsa BepTrMKaabHbIN pa3bem RJ11 6P6C.

123456

PucyHok 4-9. RJ11 c ucxogHou HyMepauuen KOHTakToB 1-6.

KoHTakT R]11 HasHauyeHue

2 NC — He ncnosb3yeTcs

3 TX — KoMMblOTEp NPUHUMAET JaHHble
4 RX — KoMnbloTep nepefaeT AaHHbIe
5 GND — 3emns

4.5.2 OcHoBHoli uHTepdeiic RS485-1 u CAN

Mpwn obmeHe no RS485 nnmn CAN MOHUTOPUHIOBOE YCTPONCTBO paboTaeT BeayLwmnM y3i0oM. OcTasbHble
6aTapen onpalmBalOTCs No aapecaM B AnanasoHe 2-15. NHTepdencobl CBS3M rasibBaHUYeCKN N30JMPOBAHbI.
RS485: ckopocTb no ymonydaHuto 9600 6uT/c, 8 6uT paHHbIX, 1 cTon-6uT, 6e3 6uTta YyeTHOCTU. CAN: CKOPOCTb
no ymon4daHuio 500 kbut/c. cnonb3yeTcsa BepTuKaabHbii pasbeMm RJ45 8P8C.

RS485/ A B/CAN
12345678 12345678

PucyHok 4-10. UcxopHbin Bug RS485/A u B/CAN c Hymepauuen 1-8.

Bup 1 HanpaB/ieHne HyMepaumy BOCCTaHOBJIEHbI POBHO MO pUCYHKaM nsrotosmTens. CToOpoHa NpocMoTpa pasbemMa
He YTOYHEHa B UCTOYHMKE; He MOOMEHANTE 3TOT PUCYHOK YHMBEPCaJIbHOM pacnnHoBkon Ethernet. ns
MN3roTOBJIEHUS NN NMPOBEPKUN Kabens npyu HEACHOCTM NONYyYMTE MOATBEPKAEHHbIN YepTex.
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4.5 PacnnHOBKU U Me)XbaTtapeinHas cBsA3b

KoHTakTbl RS485 HasHauyeHue KoHTakTbl CAN HasHauyeHuMe
1,8 RS485-B1 1,2,3,6,8 NC

2,7 RS485-A1 5 CAN-L

3,6 GND 4 CAN-H

4,5 NC 7 GND

4.5.3 RS485-2 ang napannenbHOro coeguHeHus

RS4B5/ A B/RS485

PucyHok 4-11. UcxonHbl BUA, napbl NOPTOB Me)xbaTapeiHoun cBsA3u, 6€3 u3SMeHeHUs ux B3aMMHOIro
Pacnosio>KeHUA.

Ncnonb3ytoTcs aBa RS485-pa3bema; CKOPOCTb Mo yMmondaHuio — 9600 6ut/c. Kabenb mexxay MHBEPTOPOM U
baTapeen nogkayaeTcsa K nopTy A. MexxbaTapeiHble KOMMYHUKALLMOHHbIE Kabenn nocnenoBaTesIbHO
YyepenytoT nopThl A 1 B, 4T0obbl Beayllan 6aTapes cunTbiBasa NapamMeTpbl Kaxxaoro moaynsa. Oba pasbema —
BepTukanbHble Rj45 8P8C.

S02 — cTopoHa nopTa A He noATBepXAeHa. Ha ncxoaHOM pucyHKe A rnokasaH cnesa; TekcT EN Ha3blBaeT ero
«MpaBbIM MOPTOM PaKTUYECKOro n3fesinsa». 3To MOXKET 3aBUCEeTb OT CTOPOHbI BUAA, HO UCTOYHUK ee He MNosICHSAeT.
[o noaoknoyeHns Heobxoammo NnoaTBepANTb Mapknposky A/B/CAN n cTopoHy BuAa ANa AaHHOW annapaTHOn
Bepcuun. B 3Ton pegakumm CoBO «MpaBbli» HE NMpeBpaLleHo B COBET BbIbMpaTb MOPT MO CTOPOHE Kopryca.

KoHTakTbl RS485-A Ha3HauyeHune KoHTakTbl RS485-B Ha3HauyeHue
1,8 RS485-B 1,8 RS485-B

2,7 RS485-A 2,7 RS485-A

3,6 GND 3,6 GND

4,5 NC 4,5 NC

NC — He ncnonbsyetcs; GND — 3emns; CAN-H / CAN-L — nuHmnn CAN; 0603Ha4eHuns A 1 B B Ha3BaHMM nopTa
He 3aMEeHSI0T Ha3BaHUSA CUrHaNbHbIX NTMHUN RS485-A n RS485-B.
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4.6 CBeTognoaHas UHAUKaLMSA

CBeToanoAbl MOKa3bIBAOT COCTOSHUE paboThl, NpeaynpeXx4eHus, 3alinTbl U ypoBeHb 3apsaga SOC. ON —
BkJtoYeH; OFF — BbikntoyeH; Flash 1-3 — pexxumbl MUraHusa us cnepywowiein ctpaHmubl. ON/OFF — oTaenbHbIN

NMHAONKaTOpP NMUTaHNA.

CocTosiHue PeXxum grll: RUN ALM SOC MoscHeHune
Muranme CoH OFF OFF OFF Bce OFF Bce nHankaTopbl BbIKAOYEHbI
BbIKJTI04EHO
OXxnpaHue Hopma ON Flash 1 OFF Mo SOC Pexxum oxunapaHunsa
OXxungaHune MpenynpexaeHne ON Flash1 Flash3 Mo SOC Hu3Koe HanpsixeHne 4enku
3apsn Hopwma ON ON OFF Mo SOC; %erHVII/I Cwm. MCKHPHGHMG ALM nop
aKTuBHbIN Flash 2 Tabnuuen
Mo SOC; BepxHuin ObLee npenynpexneHue npu
3apan Mpepynpexaenme ON ON Flash 3 aKTuBHbIN Flash 2 3apsane; CM. ucknayveHne ALM
3awmTa ot [Mpn oTCyTCTBUN CETEBOIO
3apsg t ON ON OFF Bce ON NMUTAaHNA NHOVKALUNA KaK B
nepesapsga
OXunaaHum
3awmTa:
TeMmnepaTypa /
3apsg CBEPXTOK / ON OFF ON Bce OFF 3apsan 6nokmpyeTcs
HEeNCnpaBHOCTb
Pa3psag Hopma ON Flash 3 OFF Mo SOC HopManbHbIN pa3pas
Pa3psg MpenynpexaeHne ON Flash 3  Flash3 Mo SOC MpenynpexnaeHve Npu paspsge
3awmTa oT
Pa3psg nepepaspsina ON OFF OFF Bce OFF Pa3psig 6nokupyeTcs
3awmTa:
TemnepaTypa /
Pa3psg CBEpPXTOK / KopoTkoe ON OFF ON Bce OFF Pa3psig 6n1okupyeTcs
3aMblKaHue /
HEeNCnNpPaBHOCTb
E:MCHDaBHOC HeuncnpaBHOCTb OFF OFF ON Bce OFF 3apsan n paspag 6nokmpyoTca

Ba>kHOe UCKJlo4YeHue: npu npeaynpexneHmn o nepesapsne ALM He muraet. Obuwee 3HayeHue Flash 3 gns
npeaynpexxneHnn Nnpu 3apsane Henb3s NepeHoCUTb Ha 3TO UCKIYeHre. MNpn 3apage BepxHUn akTusHbln SOC-
nHanKaTop Muraet B pexume Flash 2. MpenynpexaeHne o nepesapsae v 3almTa OT nepesapsna — pasHble

CoCTOAHNA.
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4.6 "HpuMKauusa ypoBHs 3apsaja U MUraHue

3apsag
SOC
0-16,6%
16,6-33,2%
33,2-49,8%
49,8-66,4%
66,4-83,0%
83,0-100%

Paspsap,

SOC
0-16,6%
16,6-33,2%
33,2-49,8%
49,8-66,4%
66,4-83,0%
83,0-100%

L6

OFF
OFF
OFF
OFF
OFF
Flash 2

L6
OFF
OFF
OFF
OFF
OFF
ON

L5

OFF
OFF
OFF
OFF
Flash 2
ON

L5
OFF
OFF
OFF
OFF
ON

ON

L4

OFF
OFF
OFF
Flash 2
ON

ON

L4
OFF
OFF
OFF
ON
ON
ON

L3

OFF
OFF
Flash 2
ON

ON

ON

L3
OFF
OFF
ON
ON
ON
ON

L2

OFF
Flash 2
ON

ON

ON

ON

L2
OFF
ON
ON
ON
ON
ON

L1
Flash 2
ON
ON
ON
ON
ON

L1
ON
ON
ON
ON
ON
ON

Mpun 3apsage RUN = ON. MNpwn pa3page RUN = Flash 3. Bce cocTtoaHua L1-L6 yka3aHbl ABHO; rpaHuLbl
OMana3oHOB COXPaHeHbl KakK B UCXOLHUKE.

Pexum
Flash 1
Flash 2
Flash 3

BkniouyeH ON
0,25 c

BuiknioueHn OFF
3,75 ¢

0,5c

15c

I'Ipleeanme. CnrHanusaumio CBeTOANOA0B MOXHO BKJIOYUTb UM OTKIKOHYNTL qyepes nporpamMmmHoe

obecrneyeHune Ha KoMMbloTepe. 3aBOACKAsA HACTPOWMKA — BKJIOYEHO.
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4.7 XK aucnnen v ynpasnieHue

4.7.1 BHeluHw®it BUA, pucnnes

PucyHok 4-12. NaHenb pucnnes, 6e3 HomMepa CTpaHUL bl UCXOAHUKA.

4.7.2 9KpaH NnpuBeTCTBUA

PucyHok 4-13. MNonHbIA 3KpaH NPUBETCTBUSA U YeTbipe KHOMKM.

Welcome To Use Smart BMS — npuBeTcTBUE UHTeNNekTyanbHoM BMS. Press MENU Key — HaXMunTe KHOMKY

MENU. Mocne BKAOYEHUS UK BbIXO4a N3 CMSLLEro pexXuMa oTobparkaeTcs NpUBETCTBME; AN Nepexona B
rnasHoe MeHto Haxxmute MENU.

4.7.3 F'naBHOE MEHI0

PucyHok 4-14. NonHoe rnaBHoe MeHlo, BKJto4yaa Sys Setting n ESC.

Analog Info — namepsembie napameTpsbl; BMS Status — cocTtosaHmne BMS; Para Setting — HacTponka
napameTpoB; Sys Setting — cnctemHble HacTpokn. MENU — meHio; ENTER — Bxoa nnm nogTBepXAeHMNE;
DOWN — nepemelieHune BHu3; ESC — Bo3Bpar.
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4.7.4 Kogbl COCTOSAHUA U ANArHOCTUKU

Konbl COXpaHeHbl B HannMcaHnn NCXOLHON Bepcun. <<I'Ipen,ynpe>+<ﬂ,eH|/|e», «3alnTa» N «KHENCNPaBHOCTb>»
obo3HavaloT Pa3Hble TUNbI coobuieHmns. He nepeHocnTe AONOJIHUTENIbHbIE KOAbl MeXXy BepPCUAMN 6aTape|71

6e3 noaTBepXKOEHUS.

Kop, nucnnes CoobuieHue

Cell OV MpepynpexxageHne: nepeHanpsa>XeHne oTaeNbHON G4ENKN
Cell UV MpepynpexxaeHne: HN3KOE Hanps>XeHne oTAeNbHON S4EnKn
Pack OV MpepynpexnaeHune: obulee nepeHanpsi>xeHne baTapen

Pack UV MpeanynpexxaeHue: HU3Koe obuiee Hanps>kxeHne baTapen
CHG OC MpepynpexneHue: CBEPXTOK 3apsaaa

DSG OC MpepynpexxaeHue: CBEPXTOK pa3paia

CHG OT MpepynpexxneHwe: BbICOKasa TeMrnepaTtypa npu 3apage

DSG OT MpepynpexaeHue: BbICOKaa TeMrepaTypa npu paspsage
CHG UT MpepynpexaeHne: HU3Kaa TeMmnepaTypa npu sapsne

DSG UT MpepynpexaeHne: HU3Kaa TeMmnepaTypa npu paspage

ENV OT MpepynpexxageHue: BbICOKasa TeMrnepaTypa OKpyxatowen cpenbl
ENV UT MpeaoynpexxneHue: HU3Kas TemnepaTypa OKpy>KatloLen cpenbl
MOS OT MpepynpexxaeHue: BbicoKasa TeMnepaTtypa MOS

SOC Low Hun3kunin ypoBeHb 3apsiaa

Cell OVP 3awunTa OT nepeHanps>XXeHUs oTAe/IbHON SA4EeNKN

Cell UVP 3awmTa OT Nnepepaspsfa oTAENbHON S4Yenkn

Pack OVP 3awmTa oT obuiero nepeHanpsXxeHus batapen

Pack UVP 3awmTa oT obuiero nepepaspsna batapen

CHG OCP 3alnTa OT CBEepXTOKa 3apaga

DSG OCP 3alwnTa OT CBEepXTOKa pa3psada
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Kopn npucnnes
SCP
Charger OVP

Charger in versed

CHG OTP

DSG OTP

CHG UTP

DSG UTP

MOS OTP

ENV OTP

ENV UTP

Fully

CHG MOS Fault
DSG MOS Fault
NTC Fault

Cell Fault
Sampling Fault
CCB Fault
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4.7.4 Kogbl COCTOSAHUA NPOA0HKeHUue

CoobuieHue

3awmTa OT KOPOTKOro 3aMblKaHUA

3awmTa oT NnepeHanpsXXeHns 3apsaaHOro ycTponcTsa
ObpaTHOe nopkJYeHne 3apagHOro yCTponcTBa
3alwuTa OT neperpesa nNpu 3apsage

3awuTa OT neperpesa npu paspsage

3awmTa OT HU3KOM TeMnepaTypbl Npu 3apsane

3awmTa OT HU3KOM TeMnepaTypbl Npu paspsaae
3awmTta MOS oT neperpesa

3awmTa OT BbICOKOW TeMrepaTypbl OKpyxXatoLlen cpeabl
3awmTa OT HU3KOM TeMnepaTypbl OKpy>KatoLlen cpenbl
MonHbIN 3apsag

HeuncnpasHocTb: MOS 3apsaa

HeuncnpaBHocTb: MOS pa3psaga

HencnpaBHocTb: NTC

HeuncnpaBHOCTb: fA4eika baTapen

HencnpaBHOCTb: n3MepeHue nnm Boibopka

HencnpaBHOCTb: NJlaTa orpaHNU4YeHnsa Toka

Heater Fault HencnpaBHOCTb: HarpeBaTeslbHas MNJeHKa

4.7.5 HazHayeHue KHOMOoK

1. MyHKT MEeHI0 HaYNHAETCSH CUMBOJIOM «»» NN «--». CUMBON «»» 0603Ha4YaeT TeKyLLY Mo3nLMI0 Kypcopa.
DOWN nepeMeLwlaeT Kypcop BHM3. ECINM NYHKT 3aKaH4YMBAETCS CMMBOJIOM «»», B HEM €CTb BJIOXKEHHas
CTpaHunua; onsa exona Haxxmute ENTER.

2. ESC Bo3BpawaeT Ha npeabiaywinin yposeHb. MENU n3 noboro pasgena Bo3BpallaeT B rJlaBHOE MEHIO.

3. B cnsiwem pexume HaxkaTune 060t KHOMKN aKTUBUPYET AUCTEN.
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4.7.6 Bb160p NpOTOKO1a CBA3U

MNonb3oBaTenb BbibMpaeT Tpebyemyto Bepcmio MPOTOKOIa KHONMKaMn naHenu. BeibpaHHbIn HOMep nepepaeTcs
OCHOBHOM nniaTe BMS n onpegenseT NpoTOKOJ CBA3M C BHELHUM YCTPOUCTBOM. CTPYKTypa MeHto: Sys Setting
(cnctemHble HacTponkn) = CAN nnn RS_485 - oAnH U3 NepeyncieHHbIX NaeHTU(PNKaTopos.

BeTBb

CAN

CAN

CAN

CAN

CAN
RS_485

RS_485

RS_485

UpeHTudUKaTOp B UCXOLHOM
nepese

SOFAR PROTOCOL

GOODWE PROTOCOL

PYLON PROTOCOL2.0

SMA_PROTOCOL

GROWATT_PROTOCOL
USER_485_VOLTRON

USER 485 PYLON

USER_485_LUXPOWER

Pycckoe nosicHeHue u Bepcus

O6wmnm npotokon CAN V2.1.002 ot 20191204 ansa BMS
WHBEPTOPa HaKOMJIEHUSI SHEPrum voyage

MpoTokon HU3kososbTHOM BMS (CAN) aons cemencraa
COJIHEeYHbIX nHBepTOopoB EN_V1.5

MpoTokon wwuHbl CAN Pylon; o603HayYeHne Bepcum B
ncTovHuke vV2.0.420211122

NpoeHTudnkaTop gokymeHTa SMAFSS-ConnectingBat-T1-
en-20W

Hn3koBoNbTHbIN NpoToKo wirHbl CAN BMS Growatt V1.04
MpoTokon cBA3n nHeepTopa Voltronic 1 BMS485 20200325(1)

Hn3KoBONIbTHLIN NPOoTOKON RS485 Pylon, HOBbIN NPOTOKO
DesignV3.5

MpoTokon akkymynaTopa Luxpowertek RS485_V01

UpenTudukatopsbl 1 Bepcun BOCNPOU3BOAATCA MO N306pakeHnio CX0AHMKa. B YacTHOCTK, CAMTHasA CTpoka
V2.0.420211122 v npobensbl B USER 485 PYLON coxpaHeHbl, a He ncrnpasieHbl Mo npeanosoxeHunio. CoBMeCTUMOCTb
MPOTOKOJ1a C KOHKPETHbLIM MHBEPTOPOM [0JIXKEH NOATBEPAUTb U3rOTOBUTESb.

LCD

Current CanProto,

PYLON

GROWATT

. MENU

@ ENTER
125
Current 485Proto, @ DOWN

. ESC

PucyHok 4-15. NMpumep 3KkpaHa NnoaTBep>XAeHUsA BbIOpaHHbIX NPOTOKOJIOB.

Current CanProto. — Tekywuin npotokon CAN; Current485Proto. / Current 485Proto. — TeKyLMin MPOTOKO
RS485. PYLON 1 GROWATT Ha CHMMKe ABASAIOTCA NPUMepoM oTobparkeHuns, a He yHUBepCasibHON HAaCTPONKON
ONs BCexX NHBEPTOPOB.
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4.7.7 COH 1 BbIK/IlOYEHUe aucnnes

B HopManbHOM peXxume nocsie 1 MUHYTbl 6€3 HaXkaTus KHOMOK OUCMNJIeN MepexonnT B PEXUM CHa /
BbIKJIlOYEHUSA. 19 NOBTOPHOM aKTUBALMN HAa>XMUTe Ntobyto KHOMKY. CXOQHUK Ha3blBAeT 3TOT 0O6bekT
«CUCTEMOI», HO ONUCKLIBAET NPOobYyXKAEeHWEe OUCMes; OT/IMYMe OoT CHa BMS Huxe TpebyeT noaTBepxaeHus
Onsa annapaTHon Bepcum (S08).

4.8 Cnawmii pexxum

CucTeMa nepexonuT B PEXUM HU3KOro 3HepronoTpebneHns Npu BbIMOJHEHNN N060ro O4HOIro U3 CiefyoLnx
yCNOBWiA:

1. 3awmTa OoT Nepepaspsna oTAE/bHON A4enkn nnmn scen batapen He cHuMaeTcs B TedyeHume 30 cekyHa.
2. KHonKa yaepxunsaeTtcs 3-6 CeKyHA 1 3aTeM OThnycKaeTcs.

3. MUHManbHOE HaMps)XeHNEe A4ENKN HMXKE Mopora CHa B Te4YeHne 3a4aHHON 3a4ep>KKN; 0AHOBPEMEHHO
OTCYTCTBYIOT CBSi3b, aKTUBHas 3alwimTa, 6anaHCcMpoBKa 1 TOK.

4. CncrteMa HaxoguTcs B pexnme oXXnaoaHus bonee 24 yacos npn OTCYTCTBUWN CBA3W, 3apdaa, pa3psda n
CeTeBoro nNNTaHuA.

5. MpuHyanTENbHOE BbIK/IOYEHME BIMOJIHEHO Yepe3 NporpaMMHoe obecnevyeHne Ha KoMnbloTepe. Mepen
nepexonom B CriaLMiA pexxmMm ybeanTech, YTO Ha BXOAE OTCYTCTBYET BHELLUHEE HaMpshXeHne; MHavye nepexom
B PEXXMM HU3KOro 3HepronoTpebsieHns HEBO3MOXKEH.

4.9 Bbixopg, U3 cnswero pexxmma

CornacHoO UCXOA4HUKY, A4 BbiIXOAa U3 peXXuMa HU3KOro aHepronoTpebneHna goctato4yHo ntoboro ogHoro m3
cnepyowmx yCcsioBun:

1. MoaKI4YEeHO 3apaaHoe YCTPONCTBO, BbIXOOHOE Hanps>XeHne KoToporo cTporo Boiwe 28,8 B/54B /57,6 B
B 3aBMCMMOCTU OT ncnosiHeHna 6aTapen. 3TO UCXOAHLIA Mopor, Tpebytowmnn noaTeepxaeHuns no SO07.

2. KHonka yaep»xusaetcs 3-6 CeKyH[ 1 3aTeM OTrnyckKaeTcs.

S07. 3HaK «CTPOro BbllLe» COXPaHEH KakK PaKT UCTOYHMKA U HE 3aMeHeH Ha «He HMXe». ICTOYHUK He 3ajaeT 3[ech
6e30nacHbI BEPXHWUI Npeaes. TN CTPOKN He SBAAI0TCA YKa3aHMEM CaMOCTOATESIbHO MOBbILWATh 3apsaaHoe
Hanps>XeHne CBepx WTaTHbIX HAaCTpoeK. M3roToBnTenb AO/KEH AaTb TOYHYIO Npouenypy v AOoNyCTUMbIN Anana3oH
ONA Kaxxgon Moaenu.
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5 MoHTaX 1 aKcnayataums

5.1 Tpe6oBaHMA K MeCTy YCTaHOBKMU

. MecTo ycTaHOBKM A0/IKHO ObiTb MOMHOCTbLIO 3aLLULLEHO OT BOAbI.

. Mon ponxeH 6bITb POBHLIM U FOPU30OHTaIbHbIM.

. B62113n He foKHO BbITb JIEFKOBOCMJ/TAMEHSIOLLNXCSA UIN B3PbIBOOMACHbIX MaTEPUAJIOB.

. TemnepaTypa OKpy>KatoLLen cpenbl Mo NepBoMy NMyHKTY nctodyHmka — 0...+50 °C; cm. S06 Hmnxe.
. TemnepaTypa 1 BNa)KHOCTb 0J/KHbI ObITb CTabubHbIMY,

. KonnyecTBo nblan 1 3arpasHeHnin A0>KHO 6bITb MUHUMabHBIM.

. PaccTtosHune po nCTo4HMKOB Tensa AO/HKHO b6bITb 6osee 2 M.

. PaccTosaHmne po Bbixoda BO34yxa MHBEPTOPa A0/KHO 6biTh 6onee 0,5 M.

© 00 N O U1 A W N -

. He monyckaliTe nonafaHus npsMbiX COSIHEYHbIX JyYen.

10. MpuHyOuTenbHas BeHTUNAUMA Ana 6aTapeliHoro moayns He TpebyeTcs, Ho cnenyeT nsberaTb yCTaHOBKU
B 3aKPbITOM 30HE. [ONOSIHUTE/bHbIE UCXOOHbIE OrPaHUYEHNA NPUBEAEHbI HMXKE KaK HEeYTOYHEHHbIE AaHHbIe.

S06. B crenytoLwem NpensioXeHn NCTOYHUKa ykasaHsbl «salinity =30%», BnaxHocTb =85% n TemnepaTypa 0...+45
°C. 3Ha4eHue salinity («conecogep>xaHue / CONeHOCTb») N METOL N3MEPEHUS He onpefesieHbl; 3TO He
OTHOCUTEeNIbHadA BJIaXKHOCTb. [1Ba TemnepaTypHbliX Anana3oHa 0...+50 °C n 0...+45 °C He cBefeHbl peJaKTOpPoOM K
ogHoMy. MI3roToBUTEsIb AOJIKEH YTOYHUTb MPUMEHMMbIE YCJI0BUA MeCTa YCTaHOBKN U BEHTUASALMN.
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5.2 OpueHTaumsa Nnpm yctaHOBKe

BHUMAHME. Ha ncxogHoOM pucyHKe nokasaHbl TPU MOJIOXKEHUS, OTMeYeHHble KaK HefonyCcTumble. MOHTa>KHoe
MoJsI0OXKeHMe nokasaHo B M. 5.4. Npn HEACHOCTK opneHTaunn 3anpocnTe NoATBEPXKAEHNE N3roToBuTens. Hanu4vne
Tpex 3anpeLLeHHbIX No0XKeHU camo no cebe He foOKa3bIBaeT NMpoTUBOpeYne.

BBepx AHOM Ha 6oky upright no ncxogHmky
_,-F"--'--F_- T
'_-—_-‘--—\—_.,__.-—-""‘ ?--r:”'ff

| B )
| [~

| .

1 R |

' !

|| | |
| '

Heponyctumo Heponyctumo Heponyctumo
PucyHok 5-0. Bce Tpu MCXOAOHbIX 3anpeLLeHHbIX NOJIOXKEeHUS.

Pycckune nosicHeHUs ncxofHbix noanucen: Upside down — BBepx gHoM; Sidelong — Ha 6oky; upright —
«BepTUKanbHO» B POPMYSIMPOBKE NCTOYHMKA, FEOMETPUA NonoXKeHns onpegensetca pucyHkoM; NOT allowed
— HepgonycTumo. Moanucek upright He ncnonb3oBaHa A8 CaMOCTOATE/IbHOr0 06bABNEHNSA Kakoro-1mbo
MOJIOXKEHNA pa3peLleHHbIM.

5.3 O6ume TpeboBaHUA K MOHTaXy

1. Cobniopganite oenCcTBYOLLME HOPMbI 3/1eKTP0o6e30MacHOCTN U MOHTaxXa. Mexxay akKyMynsaTOPHON CUCTEMOW
N NHBEPTOpPOM TpebyeTca NoaXoAALWMNA aBTOMAaTUYECKUIN BbIKOYaTEeNb / 3alUUTHBIN annaparT.

2. Bce MOHTa)KHble 1 3KCryaTaunOHHbIe pa60TbI BbINOJIHANTE B COOTBETCTBUM C MECTHbIMU
2JIEKTPOTEXHUNYECKNMN HOPMaMU.

3. Mepel MOHTa)X0OM MNapaJsifie/IbHO COeAMHSAEMbIX aKKYMYNSTOPHbIX MOAYNEN MOSIHOCTbIO OTKJIYMTE
cncTemy.

5.4 YcTaHOBKa B CTOMKY

MOHTa>X BbIMOJHAETCA B NOC/eA0BaTes/IbHOCTH, MOKa3aHHOM Ha cnefyoLwmnx AByX pUcyHKax. He BoiBoguTe
KOHCTPYKUUIO KpenexXa UJn gonosIHNTeNIbHble 3Ha4YeHNA MOMEHTOB 3aTAXKN N3 NNNTIOCTPaunn: NCTOYHUK NX
He 3adaeT.
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5.4.1 MNepBbIN WAr MOHTaXKa

OTperynupyiTe YeTblipe onopsbl WKagda Tak, 4To6bl OH CTOSST POBHO U YCTONYMBO. YCTaHOBUTE
AKKYMYISITOPHbLIA MOAYJIb BHYTPb LWKaga BAOJIb NOMNepeynH.

| O i_

PucyHok 5-1. BoipaBHMBaHue WwKada u ycTaHOBKa Moayns.
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5.4.2 Bropo# war MOHTa)ka

3aKkpenuTe akKyMynAaTOPHbIA MOAY/b B LKAy Hep KaBeowWwnMn KOMOMHMPOBaHHbIMK BUHTaMn M5,
TPEXKOMMOHEHTHbIN KOMMeKT. COCTaB KOMMJIEKTa He YTOYHEH B UCTOYHMKE; TUMbI Wanb 3aeck He

nobasneHsl.
- - 1
- tly

i e =TS S —

R e — -

PucyHok 5-2. KpenneHnue moaynsa BuHtamu M5.
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6 dneKTprUyecKue XapakTepucTuKmn U UCNbITaHUA

Ecnun He yKa3aHO nHoe, NCnbITaHNA BbIMOJHATCA Npy TeMmnepaType 25+2 °C 1 0THOCUTESIbHOM BAAXXKHOCTU
45-85%. MNapaMeTpbl UCMbITAHUA HXKE SABASIOTCSA NEPEBOAOM NCTOYHUKA U HE 03HA4YaloT He3aBUCUMOro
NnoOTBEPXAEHNSA pe3y/ibTaToB.

6.1 CtaHpapTHbIM 3apag

CTaHAapTHbIN 3apsa4: HavdaslbHbIN NOCTOSAHHbLIN TOK 50 A; Hanps>xeHue 28,8 B/ 54 B/ 57,6 B cornacHo
WCMOJIHEHMIO; 3aTEM 3apsn Npu MOCTOAHHOM HaMNPS>XXeHUN 00 YMeHblleHnsa Toka 4o 2 A gna 100 A-vy unn 4 A
ana 200 A-4. 3apagHoe yCTPOUCTBO A0JIKHO BbITh CNeunanbHO NpeaHa3HavyeHo ana amtneson baTapeu;
TOYHOCTb Hanps>xeHnsa 0,05 B. Bpema — B npefenax 4 4acos. B ctonbue tpeboBaHna ncxogHuKa CTouT «/»,
oTAenbHoe Yncnosoe TpeboBaHME He yKasaHo.

S08. TemnepaTypa B aHMINNCKON hpase faHa Kak «below 25+3 °C»; npexHasa RU-pegakuna HopmMmanmsoBaia ee 4o
«npn 25%3 °C». 3HavyeHune 25+3 °C coXxpaHeHO, HO TOYHbIN CMbIC/1 YCII0BUSA AOJDKEH NOATBEPANTL N3rOTOBUTENb.
S03. Ana 48 B 100 A-4 B N. 4.2 ykasaHo 4 A, Torga Kak 3aecb 2 A oTHeceHo Ko BceM 100 A-4. 3To NnpoTuBopeymne He
pa3peLueHo BbIBOPOM 0AHOr0 Yucna.

6.2 CtaHpapTHbIN paspsag,

Mocne NnoNHOro CTaHOapTHOrO 3apafa pa3psanTb baTapeto MOCTOAHHBLIM TokoMm 50 A 0o 21,6 B/40,5B /43,2
B cornacHo ncnosnHeHuto. IHTepeaa Mexay 3apsaoM 1 pa3paaoM — He meHee 30 MuHyT. TpeboBaHue:
MUHUMalbHaa eMKOCTb =95% HOMUHaNbLHOW EMKOCTW.

6.3 Uuknunueckui pecypc

Mocne 3apsaga TokoM 0,2C n otabixa 30 MUHYT BbIMOJIHUTL pa3psas NOCToAHHbIM TokoM 0,2C no 80% DOD npwu
25%3 °C, 3aTemM cneayowmi umki. Mocne 6000 unknoB BbigepxaTb 6aTapeio 1 CyTKM U U3MEPUTb EMKOCTb.
TpeboBaHume: eMKoCcTb =80% MUHMMANIbHON EMKOCTMU.

6.4 PaspsapaHas XxapaKTepuCTUKa a4eikn

Mocne cTaHQapTHOro 3apsaa Bbloep>XaTb baTapeto Npy UCMbITaTeIbHON TeMnepaType 6-8 YacoB n
pa3paanTb TokoM 0,5C. B cTpoke ycnoBuin NCTOYHUK nepedncnseT —20 °C, +25 °C, +55 °C. Pa3zpsagHas
€MKOCTb [0J1’)KHa COOTBETCTBOBAaTb NpMBeAEHHbIM TpeboBaHUAM.

TeMmnepaTtypa TpeboBaHMe K pa3pAfaHON eMKOCTH
-30°C =80%

—20 °C =85%

—10 °C =90%

0 °C =95%

+25 °C =100%

+55 °C =90%

S05. Ctonbey TpeboBaHnm gononHuUTeNbHO coaepxnt —30, —10 n 0 °C, oTCyTCTBYlOLWME B CTPOKE yCN0oBMiA. Bce
NCXOAHble TOYKM U NPOLLEHTbLI COXpaHeHbl 63 CaMOBOJIBHOIro UcrpaBneHns. 3roToBuTenb OOSHKEH YTOYHUTb
NOJIHbIN Habop ncnbiTaHUNA.
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7 BMS u pyHKUMOHaNbHAA cXxeMa

7.1 ®yHKUMOHaNbHaAA cxema BMS

{ Ps )
B+ s
T
% nI g Powar
—-r— o3 Cell Voltage
_I_ F Maonitar Faater
2 o —“_‘ bt
T Cell Balance SPI Mﬂm ' | Ff; r?
| J 'l LED&RT
; ADC UART |t Rszaz |
i AFE Voltage My SR
: b Level OC &SC LUART2 |,y Rsaes |
: il or Shift Detactor [ UART3 T
— Module
I Cument FEls Status
_-L Mantor Dirveer faonitos
T Load &
Charge
Detector
OP Circuil CnircmuElI
B- Charge & Charge
Sersing Discharge Current Limit P-
Riessstor MOSFET Circuit

PucyHok 7-1. MonHaa cxema BMS, BkJilo4as BEPXHIOIO MOJIOXKUTEJIbHYIO LUUHY B+ - P+.

JlereHpa npuBefeHa Ha cnepytowen cTpaHmue. ToNonorms CXembl, COeAMHEHNS N MONISPHOCTb He
nepepucoBaHbl. Ha3BaHMS PYHKLNOHAbHbIX 6JIOKOB NepeBefeHbl 0TAEIbHO, CTaHAAPTHbIE 0603HaYeHs
COXPaHeHHbI.
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7.1 Pycckas nereHpa cxemMmbl BMS

O6o3HavyeHMe Ha cxeMme Pycckoe nosicHeHue

B+ /B— MonoXutenbHbI / oTpULL@TENbHLIN BbIBOA BaTapeun
P+ /P— MoNoOXXNTENbHLIN / OTpULATEsIbHbIN BHELHNI CUTIOBOW BbIBOA,
Cell Monitor & Balance Driver KoHTpoJb fi4eek 1 ynpasneHue 6anaHCUpPOBKON
NTC Circuit Llenb Tepmopesunctopos NTC

AFE AHanNoroBbIN BXOLHON y3es

Cell Voltage Monitor KOHTpOJIb HanNps>XeHns a4eek

Cell Balance Driver YnpasseHne 6anaHCNPOBKON S4eek

Temp. Monitor KoHTpob TemnepaTypsbl

Power MuTtaHue

SPI MNocnepoBaTenbHbIN NePUPEPUNHBLIN MHTEPdENC
Voltage Level Shift Mpeobpa3oBaHue ypoOBHEN HaMpsXKeHns

Regulator CrabunusaTop

E2PROM DNeKTpuYeckn nepenporpamMmMmmpyemMas namaTb
Dial & Reset Switch ALpecHbIl NepekoYaTesNb U NepektoyaTesns cbpoca
MCU MuKpOKOoHTposinep

Data Access JocTyn K aHHbIM

| & O Port MopT BBOLA 1 BbIBOOA

ADC AHanoro-ungpoBol npeobpasoBaTenb

OC & SC Detector Ob6Hapy>XeHune CBEPXTOKa N KOPOTKOIro 3aMblKaHUSA
Current Monitor KoHTposb ToKa

FETs Driver YnpaBJieHne noJsieBbIM1 TpaH3ucTopammn

Status Monitor KoHTpoJib COCTOAHUSA

UART1 / UART2 / UART3 MNocnepoBaTenbHble MHTepdencsl 1 /2 /3

Heater Driver YnpasneHune HarpesaTtesiemMm

LED&BZ CeeTOogmonbl n 3ymmep

RS232 / RS485 NHTepdencel cessn RS232 / RS485

LCD Module Moayne XKK-gucnnes

Load & Charge Detector Ob6Hapy>XeHune Harpysku n 3apsgHoro yCTpomncTBa
OP Circuit Llenb onepaunoHHOro ycunntens

Driver Circuit Llenb ynpasneHuns

Sensing Resistor N3mMepuTencHbIN pe3ncTop

Charge & Discharge MOSFET MOSFET 3apaga 1 pa3psga

Charge Current Limit Circuit Llenb orpaHn4eHuns 3apsaaHOro Toka
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7.2 NMNapametpbl BMS

3HayeHunsa B ncxogHom tabnmue obwme onsa Bcex NATU NCNOJIHEHUIA AAHHOIO pykoBoAcTBa: 25,6 B 100 A-y; 48

B 100 A'y; 51,2 B 100 A-4; 48 B 200 A-4; 51,2 B 200 A-4. lNMpuBeneHHble nMoporu oTHocATcs K BMS; He
MOAMEHSAIOT HAaCTPOWKN BHELLUHEro 3apAAHOro yCTPOMCTBa.

Ne

o A A A W W NN

DYyHKUMA

MNoTtpebneHne

3awunTa oT nepesapsaa
3awmTa oT nepesapsaga
3awmTa oT Nnepepaspaia

3awnTa oT nepepaspaga

3awnTa no ToKy
3awmTa no Toky

3awmTa no ToKy

TeMnepaTypHasa 3awmTa

BanaHcupoBKa

8 CpoK cny»x6bl

PacuyeTHbIn cpok cnyx6bl n3genns — 10 neT cornacHoO UCXOAHOMY PYyKOBOACTBY.

9 TpaHCNOPTUPOBKA

MapameTp

Pe>xx1MM HU3Koro aHepronoTpebneHus
Hanps>keHune cpabaTbiBaHUA

Hanpsi>keHne cHATUA 3aWnThl

Hanps»xeHune cpabaTbiBaHUS

Hanps>keHne CHATUA 3anThbl

CBepxTOK 3apsiaa / BpeMa obHapy>xeHus
CBepxTOK paspsana 1/ Bpems obHapyxeHuns
CBepxToK pa3pagfa 2 / BpeMs obHapy>XeHus
TemnepaTypa obHapyXeHus

Hanpsi>xeHue 6anaHCcnpoBkun

3HavyeHue
=100 mKA
3,65B
3,38B
2,78B
2,95B
110A/1c
110A/1c
=150 A/ 100 mc
65 °C
358B

Bo BpeMs TpaHCNOPTUPOBKU He JoMycKanTe cuibHoM BUbpaumm, yaoapos, 4UTEIbHOro BO3AEeACTBMSA NPSAMOro
COJIHEYHOro CBeTa U HaMokaHua 6aTapew.
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10 ABapuiHble cuTyauum

10.1 YTeuKa aneKrpoamTa

Mpwn yTeuke 3nekTpoanTa nsberamte KOHTaKTa C XXUAKOCTbIO U BblAENAOWMMNCS Fra3amu. Cnegytowimne
0EeNCTBMA nepeBefeHbl U3 NCTOYHUKA; NOPALOK NEPBOM MOMOLLW A1 KOHKPETHOIO 3/1eKTPOoAnUTa AOJIKEH
ObITb CBEPEH C aKTyaJibHbIM NacnopToM 6e3onacHocTu SDS:

1. BAbIXxaHWe: NOKUHYTb 3arpA3HEHHYI0 30HY U OﬁpaTVITbCﬂ 3a MeguLNHCKOM MOMOLLbIO.

2. NonagaHwue B rnasa: NpoMbIBaTb ra3a MPOTOYHOM BOAOM B Te4yeHmne 15 MuHyT n obpatuthbcs 3a
MeOUNLMHCKON MOMOLLbHO.

3. MonafaHune Ha KOXY: TWaTesIbHO NPOMbITb MOPaXKEHHbIN Y4aCTOK BOAONM C MbIJIOM 1 06paTnTbCA 3a
MeAMNLNHCKOM MOMOLLbIO.

4. MNpornaTtbiBaHue: OﬁpaTMTbCﬂ 3a MegnLUMHCKON rnomoLubto. MonHas WHCTPYKUNMA No I'IepBOI;I nomMoLwin
0XugaeT TOKCUKOJIOrMYeCKOom MPOBEPKUN N COrJlaCcoBaHUA U3roToBUTEN1IEM.

S01 — orpaHunyeHune 6e3onacHocTu. ONacHas pekoMeHaaumsa NCXO4HMKA OTHOCUTESIbHO PBOThLI UCKJIIOYEHA U3
onepaTUBHOWN MHCTPYKLMW. HoBasi MeaMUMHCKas npoleaypa peaakTopoMm He npuayMaHa. [o Beinycka
YTBEPXKAEHHOM MHCTPYKLUN U3rOTOBUTENb AO/KEH NPEfOCTaBUTb akTyalsbHbl SDS U COrJlacoBaHHbINA
KOMMETEHTHbIM CMEeLaancToOM TeKCT AJi1s 3TOro 3JIeKTPosIMTa.

10.2 Bo3sropaHue

NcxoaHble NonoXKeHns TpebyoT cornacoBaHus: n. 2.2 pa3pellaeT ToJIbKO NMOPOLLUKOBbLIA OFrHETYLWNTENb U
3anpeLlaeT XNUAKOCTHbIN, a N. 10.2 — NOPOLUKOBbLIA WU YT IEKUCIOTHbINA. He BbibupaliTe cpeacTso no
NMPOTUBOPEYNBOMY NEPEBOAY; N3rOTOBUTEb AOJIKEH NOATBEPANTL €AUNHbIA MOPAAOK NOXKaPHON
6e3onacHoOCTN ONg U3Lenns n MecTa yctaHoBkK (S04).

B n. 10.2 NCTOYHMKA TaK>Xe CKa3aHOo: ecsin BO3MO)XXHO, MepeMecTUTb MoayJb B 6e3onacHyto 30Hy A0 ero
BO3ropaHnsa. 9TO NCXOLHOE MOJIOXKEHME HEe pacCLUMpPSET MOJIHOMOYMS MOJIb30BaTENS Ha paboTy C yXXe ropsiwen
6aTapeen.

10.3 HamoKaHue 6aTtapeun

Ecnn moaynb HaMoK nnum 6ol NOrpy>xeH B BOAY, HE JOMNYyCKanTe noaen K nsgenmo. OTKAUYMTE BCe CUJIOBbIE
BbIKJIlOYaTENIN CO CTOPOHbI MHBEPTOpPa U 0bpaTUTEeCh K NOCTAaBLUNKY UM aBTOPU30BaAaHHOMY AWepy 3a
TEXHNYECKON NoJaePKKON.

10.4 NMoBpexpeHHas 6atapes

MoBpexxAeHHble baTapen onacHbl U TPebyT NpeaenbHO 0OCTOPOXKHOIro obpalleHns. OHU HEMPUIOAHbI K
3KCMJlyaTaumm 1 MOryT NpeacTaBsiaTb ONACHOCTb A Jo4en U umyLLecTsa. MNpu BUAMMbIX MOBPEXAEHMNAX
noMecTUTe MoAy/ b B OPUIMHabHYIO YNAaKoBKY 1M NepefaiTe aBTOPU30BaHHOMY Ausiepy / CepBuUcCy B
COOTBETCTBMMU C €r0 UHCTPYKLMAMMU.

BHUMAHME. lNoBpexxaeHHasa 6baTapest MOXKET BblAeNSATb 3NEKTPOJINT WU FOPOYNIA ras.
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11 TexHM4YecKoe ob6cny)KuBaHue

11.1 O6cay)kuBaHue

BbimosHANTE Nnogaep >XMBatoLWNA 3apsa He pexxe 04HOro pasa B 6 mecsaues. Mpu Takom obcnyxnsaHmm SOC
JosmxeH 6bITb 3aps>eH Bbilwe 85%. 3TO ycnoBue oTM4aeTcs 0T MUHMManbHoro SOC 50% npu oAnTeNbHOM
XpaHeHun B pasgerne 2.

MNMepuoanyecky NpoBepsnTe MECTO YCTAaHOBKM Ha HasiMymMe Mbijv, BOAbl, HACEKOMbIX Y UHbIX 3arpPsA3HEHUN.
YcnoBust LO/KHBI COOTBETCTBOBATb akKyMynaTOpHOW cucteme IP20. CunoBble pa3beMbl, TOYKN 3a3eMIIEHMS,
Kabenn n Kpene>xHble BUHTbI PEKOMEHAYETCS MPOBEPSATb €XEro4Ho.

KoMnaekT noctaBKku

Ne

5
6

HauvuMmeHoBaHue

KOMMYHMKaLUMOHHbIN
kabenb

KOMMYHMKaLMOHHBIN
kabenb

CunoBble NPOBOAHUKMN

MXenTo-3eneHblin NpoBof
3a3eMeHuns

PykoBoacTBO

CepTudukat

OnucaHue

0,3m

Kabenb CBA3M C UHBEPTOPOM, 2 M

Mapa KpaCcHOro u 4YepHoOro NPoBoAoB 16 MM?,
OnvHa 220 mm

1,5 mm2, onavHa 1,5 m

PykoBoACTBO nosib3oBaTenid

CepTundukaTt nsgenns

En.

wT.

wT.

KOMIMJI.

wT.

wT.

.

Kon-Bo

1
1

B ncxopgHoOM nepeyHe egnHMLa 48 KOMIMJIEKTa NpoBoAoB o603HaveHa PCS. «1 KoMMieKT» 34eCb 03Ha4YaeT
OAVH NMepevYncsieHHbI KOMMJIEKT NOCTaBKKW, a He M3MeHeHWe ero cocTaBa. TUN UM KaTeropus
KOMMYHUKaLMOHHOIO Kabesisa cBeEpX UCTOYHUKA He fobaBJieHbI.
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YXXypHan o6cny>kuBaHus

YBa>kaeMbll Nonb3oBaTeNb! Bnaropapum 3a Bbl60p NPoayKLUMK. 3arnoJIHATE N COXpaHUTE CBeLeHUs ANs
nocrnepnytowiero FapaHTMIZHOFO n cepBnCHOro OﬁCJ’Iy)KI/IBaHI/Iﬂ.

CBepeHusn IOna 3anoJsiHeHumA
Mony4yaTtens / BNnageney,

Homep n3pnenus

TenedgoH

E-mail

[JaTa nokynku

Anpec

3anucu o TEXHMYECKOM 06CNyXKUBAHUU

HdaTa

peMoHTa CopepxxaHue pabor WUcnonuutens NMpumeuaHne
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MpunoxxeHne A Bonpocbl U3roToBUTENTIO

Hunxe nepevyuncineHbl BONPOChbl NCTOYHMKaA, KOTOPbIE NepeBo] HE MOXKET PellnTb CaMOCTOATEJIbHO. ho
nony4yeHmna oTBeToB COOTBETCTBYOLWME CMNOPHbIE MOJIOXKEHUNA COXPaHAKT CTaTyC CMPaBO4YHbIX NCXOOAHbIX
OaHHbIX. OTMeTKa «MCNpaBfeHO B NMepeBofe» He ABNAETCH UHXEHEPHbIM O)J,O6peHVIeM.

S01 NMepBas nomMoLyb NpU NporaaTbiBaHUN

EN c. 26. MpefocTaBnTb akTyasbHbli SDS U cornacoBaHHbIA TOKCMKOIOFOM TEKCT NepBoi nomolm. OnacHoe
NCXOZHOE YKa3aHMe UCK/II0YEHO U3 OnepaTUBHOM MHCTPYKLUNN; HOBbIA MEAVLIMHCKWIA NPOTOKON He Ao6aBeH.

S02 NMopt A U cTOpOHa BUAa

EN c. 15. NoaTBepanTb YepTex / poTo HY>KHOW annapaTHon Bepcun ¢ A/B/CAN, cCTOpoHOW BMAa U
HanpaBJieHneM HyMepauun. B TekcTe A Ha3BaH npasBblM, HA PUCYHKE OH C/eBa.

S03 Tok okoH4YaHus 3apsaga 48 B 100 Ay

EN c. 10, 24. YTO4YHUTb, KaKOW TOK OTCEYKN NMpUMeHUM: 4 A B XapaKTEpPUCTUKaxX nam 2 A B CTaHOAPTHOM
3apsge.

S04 Cpep,cTBO NOXKapoTyLLeHUs

EN c. 8, 26. CornacoBaTb eAMHYI0 NpoLenypy: TOJIbKO MOPOLLUKOBLIA B M. 2.2 WX NOPOLLKOBbLIN /
yrneKkncaoTHeIn B N. 10.2.

S06 MecTo ycTaHOBKMU

EN c. 21. YTo4HUTb anana3oHbl 0...+50 °C n 0...4+45 °C, onpepnenenmne salinity =30%, Bna>xHocTb <85% un
YyCNOBMSA BEHTUAALMN.

S07 Mpoby)xaeHue No HaNpPsHKEHUIO

EN c. 21. JaTb TO4HyIO npoueaypy, 6e3onacHbIn AMana3oH N BEPXHUIA Npenen ANs Kaxxaon Moaenu.
NCTo4YHUK yKa3biBaeT cTporo Bhiwe 28,8 / 54 / 57,6 B; 3Hak He n3MeHeH.

S08 PepaKUNOHHbIE HEACHOCTU

EN c. 14, 21, 24. NoaTBepanTb cMblich below 25+3 °C n cHa nocne 1 MnHyTbl 6e€3 KHonok. Oybnupytowascsa
HyMepauunsa 4.6 pasgena CBs3M ncrnpasseHa Ha 4.5.

S05 TeMnepaTtypHble UCMbITAaHUSA

EN c. 24. CornacoBaTb No/HbIA Habop Tovek: ycnoBus HasbiBatoT —20 / +25 / +55 °C, TpeboBaHusa Takxe —30
/—=10/0 °C.
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MpunoxxeHue A YTOUHEHME YepTEXKEN U pejaKumnmn

O603HauYeHUe U3 enus 1 yTeepxaeHue

MoaTBepaAnTbL COOTBETCTBME naeHTudmnkaTopa SMP-LU GX o6o3HavyeHuto SMP-L / GX cywecTBytowen RU-
06710>KKM 1 TO4YHOM annapaTHow Bepcun. MicxoaHasa AO ot 05.01.2026, aBTop Meijing Ke, He aBnsieTcs
yTBepxaeHmnem 3ton RU-koppekTmnpoBku oT 07.10.2026.

OpueHTaums MOHTaXa

MoATBEpPAUNTb TPAKTOBKY noanucy upright n wraTHOe MOHTa)KHOE MOJI0XKEHME NPU HEACHOCTU. Bce Tpun
n306pa>KeHHbIX NCXOAHbIX MOJIOXXEHUS OCTAOTCA 3aNpeLleHHbIMU; AO0Ka3aHHOro NMPOTUBOPEYNs B NX
KOJINYeCTBEe He yCTaHoBJieHOo (T12).

CxeMbl U pa3beMbl

MoaTBepanTb NpUMEHUMOCTb cxeM 100 A/ 200 A, cxembl BAT1-BAT15 n nognucein wkagos «12 KBT-4» KO
BCEM MepevYnCsieHHbIM MoaensaMm. NpenocTaBuUTb YEPTEXM Pa3beMOB CO CTOPOHON BUAA U OPUTMHAJIbl CXEM
6onee BLICOKOro KavyecTBa, ecnn TpebyeTcsa YTeHne MeskKnx annapaTHbIX HAAMUCEN UKW N3FOTOBAEHNE
kabenen. Tononornsa He U3MEHsNACb U OTCYTCTBYIOLLNE ISTIEKTPUYECKNE AaHHbIE HE NMPUAYMbIBAJINCH.

lMpoTtokobl

MopTBepanTb NogaepXXuBaemble Bepcun, bykBasbHble nAeHTUPNKATOPLI AepeBa N COOTBETCTBUE
BblIbpaHHOMY MHBepTOpPY. CHUMOK PYLON / GROWATT noka3biBaeT TOJIbKO NMpuMep TekyLuero Beibopa. MosnHoe
[epeBo U3 BOCbMUM BapMaHTOB BOCCTaHOBJIEHO B N. 4.7.6.

FpaHuUbl peaKuNOHHOM paboThl

DTa pefakuusa BOCCTaHaBMBAET Pa3fesibl, BCe CTPOKU UCXOAHbIX TabnnL 1 UCXOLHbIE PUCYHKN C PYCCKUMM
nereHgamu. MNycTble U3NYeCKne CTPaHULbI, NPEXXHWEe HoMepa CTPaHuL, Ay6aun ornaenaeHus n ciydaiHble
¢parmeHTbl EN-nonein He BocnpounsseneHbl. HyMmepaums pucyHKOB U CTPaHWL, U3MEHeHa A5 HOBOW BEPCTKM.
MoaTBepxAeHNE N3rOTOBUTENEM U MPUMEHMMOCTb HOPMATMBHbIX CCbIJIOK OCTAlOTCS BHE 06beMa NMpoBEPKU
nepesoja.
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