NACNOPT, UHCTPYKLUA MO UCMNONIb30OBAHUIO FTAPAHTUIAHBIN TAZIOH

KOHTPO/INEP ANA CONHEYHbIX BATAPEN EPSolar LS1024 10A 12/24V, 152024 20A, 12/24V

. @
2 D

Solar Charge Contruiler

I'IpeumymeCTBa MCNON1b30BaHUA COTHEYHbIX KOHTPON/1EPOB!:

YMEHbLWUTE CTOMMOCTb 3aMeHbl aKKYMYNATOpPHbIX Oartapeit. OTKAKOYEHME Harpysku npwu
MOHMKXEHUWU HANPAXKEHUA YBENUYMBAET CPOK CAYKObl akkymynaToOpHbiXx Oatapeit. Harpyska
aBTOMAaTUYECKU OTCOEAMHAETCA KOTAa HanpaXeHUe YMEHbLAeTCA A0 NPeaenbHOro 3HavyeHua, u
aBTOMATMYECKM MOAKNIOYAETCA CHOBAa MPWM  MOBLIWEHUM HANPAMEHUA, TO eCcTb Koraa
aKKymynatopHas baTtapea CHOBa 3apaKeHa.

MonHbI 3apAL aKKYMYNATOPHOM BaTapeu TaKKe NOBbILWAET CPOK CAYKObI M €€ NOIIHYI0 EMKOCTb.
KOHTpONNep MakcumusuMpyeTt KOAMYECTBO CONHEYHOW 3HEepruu, NoCTynalowein B akkymMysaiop u
NpeAoXpaHAET ero OT Nnepepaspaaa.

CBETOAMOAHbIE MHAWUKATOPbI M AWCNAER EbIBOAST MHOODPMAUMIO OT CTENEeHU 3apAXKEHHOCTU
aKkymynatopHoi batapeu.

Mpumeyanue: mogens EPSolar LS1524 12/24 cHaTa ¢ NpOM3BOACTBA, NO3TOMY AaHHbIE B nNacnopre
no AaHHOM MOAENU He aKTYaNbHbl.

... EXMUFK
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Mpeumywiecrsa usgenus:

*  WMPOTHO-UMNYNBCHAA MOAYNAUMA TOKA 3apsaaa

* PerynupoBaHue HanpaxeHua sapana

*  Yetbipe pexxuma 3apana akKkyMynaTopos

* ABTOMAaTMYeCKoe NOAKNYEHUE HArpy3Ku NoCNe 3aWMUTHOrO OTKAOYEHWUA
* TemnepaTtypHaa KOMNEeHcauua

* Hesasucumbli 3apag asyx AKB

JaHHOEe PYKOBOACTBO COAEPIKUT BaXKHYIO MHOOPMALMIO NO YCIAHOBKE, IKCNAYATAUMMK, YCTPAHEHUIO
HEUCNPAaBHOCTEN U TEXHUYECKUE NapamMeTpbl U3aentin. [1oXanyncTa, BHUMaTeNbHO NPoYMTanTe
PYKOBOACTBO nepes ucnonb3osaHuem o6opyposaria n obparyite BHUMaHMe Ha MHOOPMaAUUIO O
6e3sonacHocTu.
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1 MH¢opmauuﬂ no TexHuke 6e3onacHoCTH
Coxpanute 3ty UHCTpyKumto!

[aHHOe PYKOBOACTBO COAEPIKMT BaXKHble MHCTPYKUMM NO YCTAHOBKE M 3KCMAyaTauuu KOHTpoanepa.
Cnegylowme CUMMBOMbLI MCNOAL3YIOTCA B AAHHOM PYKOBOACTBE ANA 0003HAaYeHWA NOTEHUMANbHO
ONacHbIX YCNOBUA MAM BAXKHBIX MHCTPYKUMI NO TexHuke 6GesonacHoctu. Moanyicra, obpawaite
BHUMaHMWE Ha NPEACTaBNEHHbIE HUXE CUMBO/bI.

A NPEAYNPEXAEHME: YKasbiBaeT Ha nNOTEHUMANbHO ONacHoe CcocToAHMe. byapte
npeaenbHO OCTOPOMKHbBI NMPU BbINOAHEHUM 3TOM 33434,

& OCTOPOMHO: YkasbiBaeT Ha 00A3aTenbHbie  npoueaypbl  ana  HesonacHon w
addexTMBHOM paboTkl KOHTpOANEpE

MPVMEYAHUE: YKa3biBaeT Ha npoueaypbl MAK GYHKUMKW, KOTOPbIE ABAAIOTCA BaXKHbIMM
Ans 6e30nacHoM 1 NpasunbHoO paboTbl KOHTpONNepa.

Obwme yKkasaHua no TexHuke 6e30nacHocTu

* [poyuTaiiTe BCE MHCTPYKUMK M NPEAOCTEPEKEHUA B PYKOBOACTBE Nepes Hayaiom
YCTaHOBKMW.

* BHyTpu KOHTpOnnepa LandStar HeT aetaneit, o6caykusaembix Monb3osatenem 4aHHOro
obopygosaHua. He pasbupaiite u He NbITalNTECb PEMOHTUPOBATL KOHTPONNEP.

* OTCcoeAnHUTE CONHEYHbIM MOAYNb U NPEeAOXPaHUTENb OT aKKYMyNATOpa Nepej yCTaHoBKOW uau
HaCcTPOMKOM KOHTpOANNEpPa.

* HeobxoauMma YCTAHOBKAa MpPeAOXPaHUTENA  MEXAY aKKYMyNATOPOM M OCTaNbHbIM
obopyaosaHuem.

* He gonyckaiTe nonaaaHuA BOAbI B KOHTPOAAEP.

* Ybegutecb, YTO BCE MNOAKNIOYUEHUS TEPMWHEZ/N0B 3aTAHYTbI, 4T06bl M3bexaTb ypesmepHoro
Harpesa.

2 O6bwan urpopmauma
2.1 063cp

bnaropgapum Bac 3a Bbibop KoHTponnepa LandStar npoussopactea EPSolar, npeacrasnaowero
nepenosbie TeXHONOrMKU 8 061acTM KOHTpoNnepos 3apaaa. Koutponnep LandStar npeagHasHayeH
ANA  ABTOHOMHbIX (POTOINEKTPUYECKUX CUCTeM; OH YNpasnAeT 3apaaoM WM PaspaAaOM
aKKymynatopa. KoOHTponnep onTUMM3MpyeT Npouecc 3apaaa, YBeNUYMBAA NPOAONKMTENbHOCTb
Bpemenn pabotbl OartapeM W NOBbIWAA NPOU3BOAUTENBHOCTL CcUCTeMbl. KomnnekcHas
CamMOAMarHOCTMKa WU 3NEKTPOHHbIe GYHKUMM 3aWuThl NPeaoTepawaT yuepb oT owubku
YCTAHOBKM UM HELUTATHbIX PEXXUMOB PaboTbl cUCTEMBI.
12
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2.2 DNemMeHTbl ynpasieHUAa u UHAUKaLWKU KOHTpoAaepa

Puc. 2.1. SnemeHTbl ynpaBneHUA U UHAUKALUU KOHTpPONnepa

1. [atuuK TemnepaTtypsbl.
M3mepaeT TemnepaTypy OKPYKaKoWen cpeabl U KOHTPOAUPYET TEMNEPATYPHYID KOMNEHCALUIO BO
Bpema 3apaaa/paspasa.
2. LED-uHaMKaTOp COCTOAHUA 3apAsa.
Moka3biBaeT cocToAHMe 3apana AbB, a TaKXKe yKasblBaeT Ha HEUCNPaABHOCTb coeanHeHnAa ¢ PIM.
. LED-MHAMKATOP COCTOAHUA 3apsxeHHOocTH BaTapen.
. MHAUKATOP aKKYMYAATOPA C XKUAKUM INEKTPOAUTOM. 3aropaerca npu sbibope Tuna AB.

. MIHAMKaTOp renesoro akkymynaTopa.

3
4
5
6. WHaukatop AGM akkymynatopa.
7. WHAWKATOP COCTOAHMA Harpy3Ku.
8

. KHonka Bbi6opa ycTaHOBOK.
MNo3BoNAET NPOM3BOAWTL YCTAHOBKY DEX(MMA PaBOTh! HATPy3KK (BK//Bbikn) 1 BbIBpaTh TN BaTtapew.

9. TepmyiHano! fi/in NOAKNO4EHKA CONHEYHOW BaTapeu.
10. Tepmuransl ana noaknoyerna Ab.

11. TepmuHz/ibl ANA NOAKNIOYEHWUA HArPY3KU.

3 IHCTPYKLUMM NO YCTAaHOBKE
3.1 Obwue npumeyaHuna No yCTaHOBKEe

* [pouuTaiiTe Becb pasaen « MHCTPYKUMM NO YCTAHOBKE» Nepea HavaioM MOHTaa.
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* bByabTe o4yeHb OCTOPOXHbI Npu paboTte ¢ akkymynaTopamu. Mcnonb3yinTe cpeacTsa 3awuTbl
ana rnas. B cnyvae nwoboro KOHTaKTa YenoBeka € akKyMYNATOPHOM KUCNOTOW, NpomoiTe
60NbWKUM KONMYECTBOM NPECHOW BOABI.

*  Wcnonb3yite MHCTPYMEHTbI C M30NMPOBAHHbLIMM pPyYKamu U u3beraiTe pPacnoNOXKeHUA
MEeTaNNUYECKMUX OB BEKTOB OKONO aKKYMyAaTOpHOW Batapeu.

* Bo Bpema 3apagku AB BO3MOMXHO BblAeNeHWE B3PbIBOONACHbIX rasos. Ybeautecb 8
BAOCTAaTOYHOWM BEHTUNALMUU NOMELLEHUA.

* He yc*ranaenuaaﬁ‘re an60p B MmecCTax BO3MOXHOro nonagaHua BoAbl Ha KOHTPOAAEP.

*  He3aTAHyTbIE WM PXKABbIE KOHTAKTbl B HEKOTOPbIX CAYYaAX MOTYT NPUEECTY K Neperpesy,
ONNABNEHUIO M30NAUMM NPOBOAOB, PA3PYLUIEHUIO TEPMUHANOB KOHTPOA/2Pa M AdKe
BO3ropaHunio. [NA XOPOWEero KOHTaKTa WCNOAb3YUTE HAA/IeKAWME HAKOHEYHUKM ANA
npoBoaos. Mcnonb3yinTe HagexHble KpenneHya Ana NPOBO/0B, 6COBEHHO B MOBGMAbHBIX
YCTPOWMCTBAX, rAe BO3MOMXHA TPACK2 W. 7.1,

*  Mcnonb3oBaTh TONLKO Ana AGM, renesbix ¥ akKyMYNATOPOB C XUAKUM 3NEKTPOAUTOM.

*  Koutponnep LandStar moxeT Oblib NOAKNIOYEH K OAHON MU HECKONBbKUM AB, coeAMHEHHbIM
B CLCTEMY.

* Bbibop kabenei A0/MKEH NPOM3BOAUTLCA U3 PacyeTa Harpy3Ku B 3A/MM2.

3.2 YcTaHOBKa

NMPUMEYAHUE: KoHTpoanep HeobxoaMMO YCTaHaBAMBATb Ha  BEPTUKANbHOM
W NOBEPXHOCTH, 3ALMULEHHOW OT NPAMbIX CONHEYHbIX NyYel, BbICOKO TemnepaTypbl U

Boabl. Hap v noa KOHTponnepom HeobXOAMMO OCTaBUTb Kak MMHMMYyM 15 cm

¢c80604HOrO NPOCTPaHCTBa Ans BecnpenaTCTBEHHON LMPKYAALMK BO3AYXa.

6biTb YCTaHOBNEH B OAHOM nomeleHun ¢ 6aTapeeit OTKpbITOro TMna. He
YCTaHaBAWBAWTE B 3aKPbLITOM MNPOCTPAHCTBE, [AE€ MOFYT HaKanAMBaThHCA
Bblaensemble 6aTapeamm rasbi.

2 NPEAYNPEXAEHUE: cywectsyeT onacHocTb B3pbiea! KoHTponanep He AoMkKeH

LWar 1: Boibepute mecTo ycTaHOBKM

PasmecTuTe KOHTpPONNEp Ha BEPTUKAILHOW MOBERXHOCTH, 3aLUMULLEHHOM OT NPAMbIX COMHEYHbIX
Ny4ei, BbICOKOW TeMnepaTypbl 1 2o4bl. ObecneyuTe HaaNexallee BEHTUIMPOBaHWE YCTPOCTBA.

War 2: MNposepsTe 3a30p B MecTe pasMmeLweHUa KOHTponnepa

Y6eauTech, YTO CyWECTBYeT AOCTAaTOYHO MeCcTa ANA NPOKNaAKW NPOBOAa U MMEeTcA A0CTaTo4HOoe
NPOCTPAHCTBO BbILE U HUXKE KOHTPOAAepa ANA NOTOKa Bo3ayxa. (puc. 3-1)

15
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Puc. 3.1. YcTaHOBKa KOHTponnepa

War 3: OTmeTKa oTBEepCTUA

Mcnonb3yiTe KapaHaaw MaW pyyKy ANA OTMETKM YeTbipeX MOHTaXKHbIX OTBEPCTUI Ha NOBEPXHOCTM
ANA KPeNNeHUA KOHTponnepa.

LWar 4: CeepneHue oTBEPCTUIA
Mpocsepnute 4 OTBEPCTUA B OTMEYEHHbIX MEeCTax.
War 5: 3akpennerue

3aKkpenuTe KOHTPONEP Ha MECTe KPEN/IeHMA C MOMOLLbLIO KDEMNEx HbIX BUHTOB,

3.3 NoagknoveHue

NMPUMEYAHUE: peKoMenAyeMbl NOpPAAOK NOAKNIOYEeHUA obecneunsaer

W MaKCUMa/1bHYIO He30NacHOCTb YCTaHOBKM.

[NPUMEYAHUE: Kowmponnep 3a3emnaemca Ha nAwoC. 3a3emneHue HacTOATeNbHO
PEKOMEHAYETCA, HO He ABNAETCA 0DA3ATENbHLIM.

NUKOBLIN TOK MHBEPTOPA MOMKET NPeBbilaTb HOMUHANbHBIA TOK KOHTponnepa. Mpu
BKNIOYEHUW HArpy3ku MOryT MpoTeKaTb 6ONbWMWE NUKOBLIE TOKWM, YTO NPUBEAET K
BK/IIOYEHUIO 3alMTa OT KOPOTKOrO 3aMblKaHUA KOHTposnepa. Takxe npu
NOAKNIOYEHUM MHBEPTOPA NOCAe ANUTENbHOTO NepepbiBa B paboTe, NUKOBbLIE TOKWM NpU 3apaaKe
KOHAEHCAaTOPOB MHBEPTOPA MOTYT NPUBECTU K BbIXOAY KOHTPOANEPa U3 CTPOA.
16
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BHUMAHME: [na moBuNbHbIX YCTAaHOBOK, ybeauTecb B HAAEXKHOM KpenneHuu

nposoAaos. Mcnonb3lyiiTe 3axumsl ana Kabenen ans npegoTepawieHua KonebaHuit 8o

Bpema ABMXKEeHWA asTomobuna. HesakpenneHHble Kabenu, Haxoaack B8 cBoboaHOM

NONOMEHUM, MOTYT NPUBECTU K 0CNabNeHUIO KOHTAKTOB, Neperpesy U/uamn Noxapy.
LWar 1: NoakntoyeHne akkymynaTopa

NPEAYNPEXAEHUE: CywecTsyeT onacHOCTb B3pbiga uau noxapa! He pgonyckaire
KOPOTKOro 3amblikanua 6atapen. He nyTaite NoNApHOCTb.

AKKYMyNaTop

Puc. 3.2. Noakno4eHne akkymynatopa

MNepea nNOAKNIOYEHUMEM aKKYMYNATOPa K KOHTPOANEpY, M3MepbTe HanpsaXeHue Ha ero
TepMuHanax. MUHUManbHoe HanpaXeHue, Heobxogumoe ans paboTtbl KOHTPOEPa, 6B, A
24B cuctembl, HanpsXeHue A0MKHO b6biTb Gonbwe 18B. Onpegenenue 12/24B Gatapewu
ABNAETCA aBTOMATUYECKUM, NPOBEPKAa BbINONHAETCA TOALHG flpy 3anycke. MNpeaoxpanutens
AONXKEH pacnonaraTbca He ganee, 4em 15 cm ot nosoxyren-Horo TepmuHana AKb.

HE YCTAHAB/IUBAMTE NPEAOXPAHUTE b HA IAHHOM 3TAME!
War 2: MNoaKAKYEHN HAarpy3Kn

KoHTponnep MmoxeT O6biTb NOAKAKYEH K /NAaMNOYKaMm, Hacocam, ABUraTenam W Apyrum
3NEKTPUYECKUM YCTPOMCTBam. KOHTponnep nepeaaeT HanpaeHue ot Ab K Harpyske.
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NpesoxpaHnTans

Harpyska

Puc. 3.3. NoakntoveHue Harpysku

MNoaxnouUTe TEPMUHANLI NAKOC (+) U MUHYC (-) Harpy3KKM K KOHTPOANEPY, KaK NOKa3aHo Ha
PUCYHKe 3-3.

B uenu Harpysku 4o/mKeH bbiTb NPeaoXPaHUTEND, KaK NOKa3aHO Ha PUCYHKE (HET pa3HMLbl Ha KaKoM
NPoBOAE - NAKCOBOM MAK MUHYcoBom). HE YCTAHABNUBAMTE NMPEAOXPAHUTENb HA JAHHOM
ITANE!

Mpu NOAKNIOYEHWUM K pacnpeaenuTenbHOMY WKUTY NOCTOAHHOIO TOKA Ha KaKAyto rpynny Harpysku
HeobXoAMMO NOCTaBUTL OTAENLHbIA aBTOMAT uAu npeaoxpaHutens. CymmapHoe notpebnenue
TOKa BCEeX HarpysoK, NOAKNIOYEHHbIX K TePMMHANam KOHTPOANEpa, He AO0/MKHO NpesblwaTb
HOMMHA/IbHYIO BEAMYMHY TOKA KOHTPOANEpa.

War 3: Noakntoyerme ®3 moayna

NPEAYNPEXAEHME: OnacHOCTs NOpRasxeHWA 3neKkTpudeckum Tokom! Cobnogainte

OCTOPOMHOCTb NPy paboTe ¢ CoAHeYHOW NPOBOLKON. BbICOKOE HanpaXKeHUe OT CONHEYHOro

moayna(en) MOXKET NPUBECTU K CEPbE3HOW TPaBMe WMAU NOPAKEHWUIO INEKTPUYECKUM
TOKOM. HakpoiTe NOBepxHOCTb CONHEYHOrO MOAYANA OT CONHUA HA Nepuos YCTaHOBKM CONHEYHOW
NPOBOAKM.

K KoHTponepy moryt 6biTb noaxkntoyeHbl 12-, 24-BoNbToBble CONHEYHble naHenu. HanpaxeHwe
XONOCTOrO X043 NOAKNHAEMbIX MNaHenei He [OMKHO NPeBbilwaTe MAKCMManbHOe BXOAHOE
HanpAXeHWe OT CONHEYHOro moayna. HOMUHaNbHOE HanpAXeHWe CONHEYHOro MoAaynA(ei) A0NKHO
6bITb BoNbLE UAM PABHO HOMUHANBHOMY HanpAXKeHuto batapeun.

18



COoNHeYHbIW MOAY b

Puc. 3.4. NoaknoyeHmne ®3M
LWar 4: Mposepka coeAnHeHnn

[Bakabl NpoBepbTe NPaBUAbHOCTL COEAUHEeHWA NPoBoAoB U obopyaosaHua (war 1 - war 3).

Y6eautech B NpasBu/IbHOM NONAPHOCTM ANA KaXKAOro coeauHeHwa. Ybeautecb, 4TO BCe WeCTb
KNEeMM NUTaHWA XOPOLLO 3aTAHYTHI.

ConHeuHuI MOAYL

w w -

Harpyska

MNpepoxpaHuTens

150 mm
MAX

r-: =

+ AKKYMynsTop @
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Puc. 3.5. Obwan cxema NOAKNIOYEHUN

LWar 5: YcraHoBKa npeaoxpaHuTenei

YCTaHOBUTE NpPeaoxpaHuTeNy MNOCTOAHHOrO TOKa B KaAbll AepaTen npeaoxpaHuTens 8
Cneaylowem nopagke:

1. Uens AB.
2. Llenb Harpysku.

LWar 6: Hayano paboTsl

Korpa 6atapes noAknio4eHa K KOHTPOANepy, OH HauuHaeT pafiorate. MHAMKATOR DaTapeun cBeTUTcA
3eneHbIM usetom. Ecam KoHTpoanep He paboTaeT, uau UHAUKATOP aKKYMYAATOPA BblAaeT owubky,
obpatutech K pasaeny S «MOUCK U YCTPaHRHWE HEUCHPABHOCTE M».

4 JKcnayaTauvia

4.1 WM TexHonoruma

B koHTponnepe LandStar Mcnonb3yeTca TEXHONOTUA WUPOTHO-UMNYAbCHOW Mogynauum (LUUM). Ha
CTaAuM 3apAaaa MakCMManbHbIM TOKOM 6atapesa nonyyaer BeCb TOK, NOCTYNAKOLWMIA OT CONHEYHbIX
moaynei. Korga HanpskeHue Ha AB AOCTUraeT ONpefeneHHoro YpPoBHA, KOHTPOANEP HauMHaeT
noaAepKMBaTb NOCTOAHHOE HanpaxeHue 3a cyeT LM Toka 3apaga. 3To npeaoTBpawaer neperpes
M rasoobpa3oBaHue B akKymynaTope. TOK MNOCTENEHHO YMEHbLLAeTCA No mepe 3apaaa
akkymynatopHoi 6atapen. Ha cneayilowei cragum NPOUCXOAUT BbipaBHMBAHME HANPAXKEHUA Ha
pa3nuyHbIX BaHKkax Ab, ouuLEeHne NNaCTUH U NepemelwnsBarHme anekTponuta. Koraa Ab nonHOCTbIO
3apAXKEHa, 3apAAHOe HANPAXKEeHWe YMEHbLUAeTCA ANA NPeAOTBPALLEHMA AaNbHEWWero Harpesa uam
razoobpasosaHusn B 6aTapee. AKE noaaepKmMBaeTca B 3apAKEHHOM COCTOAHUM.

4.2 Uudopmauma no 3apasy akkymynatopa

KoHTponnep obecneunsaet 4 cragum ana bbictporo, agpdekTusHoro u 6e3onacHoro 3apsiaa Garapen.

HATPRXKEHHWE

NOAAEPXKKA

BPEM#A
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Puc. 4.1. Ctaaum 3apAaaa akkymynaTopHow batapeu

*BULK CHARGE (3APA4 MAKCUMA/NIbHbIM TOKOM) — cTapua akTMBHOro 3apaaa. B atoi craguum
AKB NnpyUHUMMaET BECb TOK OT CONHEYHbIX NaHENEMN.

+BOOST (HACBILWEHME) — nocne Toro, Kak Ab AOCTUINA HaNPAXKEHUA NONHOrO 3apAaa, KOHTpoAnep
HA4YMHAET NOAAEPKMBATL HAaNPAXKEHWE HAa NOCTOAHHOM ypoBHe. [pU AOCTUXKEHUU ITOW CTaauM
KOHTPO/INep yMeHbLUaeT TOK 3apaAaa ANA NpeaoTBpaLLeHUA Harpesa v BolaeNeHua rasos. B AaHHOM
cragum AB npubaukaerca K ceoemy noaHomy 3apaay (8o 90-95%). AaHHana ctagua 3aHumaer 120
MUHYT.

*FLOAT (NOALEPXKA) — B8 gaHHOM cTaguu AB HaxoauTcsa & pexyMe NoAAEpKKM 3apsaga (ewe

Ha3blBaEMOM peXMMoM nopasapaga). Mocne toro, Kak AB NONHOCTLIO 3apAXKeHa, HanpAXeHue
3apaga ymeHbwaetca. LUenb A[aHHON CTaguM  — KOMMEHCauns MOLWHOCTU COBCTBEHHOrO
noTpebAeHUA U ManblX Harpy3ox CUCTEMbI, NPU 3TOM AOCTUraeTCA NONHbLIN 3apAA aKKYMYNATOPa,
He AONyCKas ero Nnepe3apaaa.

Ha arane nognepisatowero 3apafa Harpysku MoryT npoao/KaTe UCNONb30BaTbh NUTaHue oT AKB
n ®3M. B cnyyae npesbIWEHUA TOKA Harpysku Hag Tokom ot ®3M, KoHTponnep He byaert B
COCTOAHUM nopaepykusaTb Hatapeid B cTaguu noaaepwku. MNpu Hanpaxewue GaTtapeu Huke
HanNpPAMeHWA CTaAMM HacbIWeHUA, nocnegyeT BO3BPAT U3 CTaAUKU NOSAEPHKKM K CTaguun 3apaga
MaKCMMaNibHbIM TOKOM.

+EQUALIZE (BbIPABHUBAHME) — AaHHbLIA peXuMm UCNonb3yeTcs Ana  «scTpaxusaHua» AKB
OTKpbITOrOo TUNa 6onee BLICOKMM Hanpsenuem. [lpouecc npegoTBpawaeT M3BbITOYHYIO
cynbdataumio NNACTUH, 3 TaKXKe BbIPaBHWBAET HEPABHOMEPHbLIM 33apAs4 MeXay OTAENbHbIMU
Kancynamm.

Haxoaacb Ha CTaguu BbipaBHMBaHMA, 6aTapes OTKPLITOrO TWNA MOXEeT BbIAeNATb
B3PbIBOONACHbIE ra3bl, B CBA3W C YeM HeobX0auMa BEHTUNALMA NOMeE!UE HUs ¢ BaTapeamu.

2 NPEAYNPEXAEHUE: CywecTsyeT onacHOCTb B3pbiBa!l

NMPUMEYAHMUE: MNospexaeHue obopyaosaHus!
Ha craguu BbipaBHMBaHWA HanpaxeHue, nogasacmoe Ha AB, ysenunumsaerca. Ecam K
TepmuHanam AB nogKnloyeHa Harpy3Ke NOCTORHHOINO TOKa, HEOBX0AMMO NpPoBEPUTHL
ANaNa3oH HanpsXeHuit, B KOTOpoM MOXKeT paboTaTte Harpyska.
NPUMEYAHUE: Moeper<neHne cbopyaosaHua!
Mepesepap v YpezvepHoe rasoBblAe/NeHNe MOXKET Bbi3BaTb NOBPEXAEHME NNACTUHDI
aKKkyMysiaTopa. CAMWKOM BBICOKMM MAM CAMWKOM ANUTENbHBIW 3apaj Ha CcTaguu
BblpaBHMBaHUA MOryT NpuuYuHUTL Bpes AB. lMoXanyicra, BHMMATENbHO NPOaHaNU3UpPyuTe
TpebosaHuA Ana KOHKpeTHoM BaTapen, MCNONb3yeMOi B CUCTEME.

HekoTopble TMnbl AB NONOXUTENBHO PEarupyloT Ha NEpPMOAUYECKUIA BbipaBHUBAOWMIA 3apaa. Mpu
3TOM  3NEeKTPONUT  NepemMellMBaeTCA,  HanpaXeHue  Mexay  Pas/IUuHbIMU - 31IeMeHTaMHu
AKKYMYNATOPHOM BaTapen BbIPAaBHUBAETCA M MMEET MECTO MONHBLIM LMK XMMUYECKOW peakuuun. Ha
3TON CTaguu HanpaxeHue Ha ADB yBenuuuBaeTca, 4YTO NPUBOAMT K rasosbigeneHuio 8 Ab.
LOAMTeNnbHOCTL CTaAUM BbIPABHMBAHMA 33BUCWUT OT TUNAa Mcnonb3yemon AB. Bpemsa BbipaBHMBAHWA
OTCYMTHLIBAGTCA OT MOMEHTa BKNAKOYEHWUA CTaauM BbiPpaBHUBAHUA.
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Ecnu KoHTponnep obHapyXuT, yTo AB ObiNa CUNLHO pPaspAXKeHa, OH aBTOMATUYeCKU NpoBeaeT
CTaguio BblpaBHMBaHMA B TeyeHue 120 muHyT. CTaguAa BbIPAaBHMBAHWMA WM CTaaMA 3apaga
MaKCMManbHbIM TOKOM He BCeraa BbINOAHAKTCA nNpu 3apage Ab ana npepotspaweHua
M3NMLWHEro rasosbigeneHna unu neperpesa Ab.

4.3 CeeToauMoAHbIE UHANKATOPbI

WHAMKaTOp COCTOAHUA 3apsaa MHaukaTop coctosHus AKB

Solar Charge Controller

Puc. 4.2. CeeTognoaHbIE UHAUKATOPDI

3eneHblil CBETOAMOAHBIN MHAMKATOP 3aropaeTca, Koraa eCTb CONHEeYHbIN CBeT Ana 3apaaa batapew,
HEMWUraloWMi 3eNeHbI MHAMKATOP COOTBETCTBYET HOPManbHOMYy 3apsaay. WHAavkatop 3apsaa
MUraeT, Koraa ecTb NepeHanpaXKeHue B cucteme.

Mosxanyiicra, obpaturecs K rnase 5 «MOUCK U yCTpaHeHue HeUcnpPaBHOCTen .

Tabn 4-1. LisetoBana nHauKkauma paboyero cocToaHUA

-

Lser MHauKauma : Paboyee cocToaHue
3eneHbli Fropwnr 3apag
B W y
3eneHbin © BbICTpO MuMiaeT MepeHanpaxeHue

NHanKaTop cocTonarna Batapeun

Foput 3E/IEHLIN - HanpsaeHue 6aTapeun B HOPMaNbHOM AuanasoHe.
3E/IEHbIA meaneHHo muraet — AKKYMYNATOP NONHOCTLIO 3aPAXKEH.
Foput XENTbIN — 6atapen paspaxaerca.

Foput KPACHbI — 6atapea NOAHOCTbIO pa3pAMKeHa.

Moanyitcta, obpatutecs K Mnase 5 Ans ycTpaHeHUs HeNONaAoK.



Tabn 4-2. UseToBan nHAMKauua coctoaHua AKB

User UHauKauma Pabouee cocToaHue
3eneHbi loput HopmanbHoe cocrtoaHue Batapen
3eneHbin MepgneHHO muraer MonHocTblo 3apaxeHa 6atapes
Hentbii lfopwut batapen pa3sparkaerca
KpacHblii foput batapes NONHOCTbIO paspAXKeHa

NHAMKATOP COCTOSHUA Harpy3ku

Koraa ToKk Harpysku B 1,25 pa3a npesbiwaci HOMUHaAbHbIM B TeveHue 60 cekyHa wam B 1,5 pasa
NPEeBbIlaeT HOMUHANbHbLIN B TeyeHue 5 CcekyH/s, (neperpyska); uau Harpyska npesblaer
HOMUHanbHYO Bonee, 4em B 3,5 pasza (KOPOTKOE 3amblKaHWe), UHAUKATOP COCTOAHUA HarpysKu
MWIaeT KPacHbli ABETOM.

Moxxanyiicra, obpaturecs K Mase 5 gna yctpaHeHMA HENONA[0K.

Tabn. 4-3. LiBeToBana MHAMKAUMA COCTOAHUA Harpy3Ku

Lser MHAWKauua Pabouee cocTtosiHue

KpacHbiit Muwuraer Meperpyska MAn KOPOTKOE 3aMblKaHue

NHauKaTop OYHKLMM 3aLLMTbI OT Nneperpesa

Korpga temnepatypa Kopnyca KOHTpoanepa npesbiwaer 852C, KOHTpONNep aBTOMaEi4eCcKH

OTKNOUYUT BXOAHOW U BLIXOAHOM TOK, NPU 3TOM MHAWKATOP COOTBETCTBYHOWErD aKKyMY/IATOPE
HaYMHAEeT MUraTh KPacHbIM.

Moanyiicta, obpatutecs K Mnase 5 ANA yCTpaHeHUA HENONaA0K.

Tabn. 4-4. LiseToBas MHAUKALMUA QYHKLVM 3alLUMTbI OT ileperpesa

Lser MHauKauma Pabouee cocroaHue

KpacHbin Muraet MNeperpee KOHTpONNEpa

4.4 HacTpownka

YcTaHOBKa pexxnumoB paboTbi
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WNHaukaTop AGM akkymynaTtopa WNHAWKaATOP COCTOAHMA Harpy3ku

Sealed .

Gel
WHaukaTop

lenesoro
akKymynsartopa Flooded

WuaukaTtop Q
akkymynsatopa ¢
£ AP0 KHonka

3NEKTPONMTOM
e sbibopa

Solar Charge Controller "™

Puc. 4.3. MHavikaTtop! BbIBopa yCcTaHOBOK MHAMKATOP BbIOOPa peuma Harpysku
Koraa KOHTpONNEp BKAKOYEH, HAXXMWUTE HA KHOMKY Bblbopa YCTaHOBOK ANA yNpaBneHus
COCTOAHUEM Harpysku. OAHOKpPaTHOE Ha)KaTue Ha KHONKY NO3BONAWMT M3MEHWUTb CTaTyC Harpysku
Bkn/BbiKkA.

Bbl60p T™™MnNa 6aTapeu

HaxmuTe Ha KHOMNKY BbIOOPa YCTAHOBOK M yAEPXKUBANUTE 5 CEKYHA, KOTAa CBETUTCA MHAMUKATOP BblBopa
Tuna 6atapeu. Tenepb MOXKHO BbIGpaTh TN AKB, uHaukaTtop 6yaet murats. MpogonkanTe HaxKMmaTb
KHOMKY 10 NOABNEHMA HYXHOro Bam Homepa (ot 1 ao 3) no Tabauue, NpuBefEHHON HUXKE:

Tabnuua 4-6. Hactpoiika Tuna batapeu

Tun AKB MHaukaTop
AGM 1
lenesan *
C MMAKUM INEKTPONNTOM 3

Mo ymonyaruio BbIBpaH 1= TUN akkyMynATOpa — AGM.

5. 3aWmTa, ycTpaHeHne HecNPaBHOCTEN U TeXHUYECKoe
obcnyxuBaHue

5.1 3awmTa

Kopomkoe 3ambikaHue 6 yenu @IM
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KopoTkoe 3amblKaHMe Ha CONHEYHOM NpPoBOAe. YCTPaHWTE HEeUCNpPaBHOCTb ANA BO30OHOBNEHWA
HOpManbHOW paboTbl.

* [lepeepyska

Ecnn TOK Harpy3ku npesblllaeT MakCMManbHO AONYCTUMbBIA TOK Harpysku, KOHTPOANNEpP OTKAKOHMUT
Harpysky. Yem Oonbwe neperpyska, Tem ObicTpee Harpyska 6yaer oTtknouyeHa. Hebonbwan
neperpyska Moket notpeboBaTb HECKONbKO MWUHYT A0 OTKAKYEHWA. YCTpaHeHue neperpysku
NPOU3BOAUTCA NYTEM OTKNOYEHUA U NOBTOPHOrO nogknoyeHna AKB nam nytem Ha)katma Ha KHONKY
8blboOpa yCTaHOBOK.

*  Kopomkoe 3ambiKaHUE 8 Uenu HazpysKu

KoHTponnep NOAHOCTLIO 33WMW@EeT NPOBO/@ HArpy3KWM OT KOPOTKOTO 3amblkanuA. Mocne oaHou
HeyAa4YHOW aBTOMATMYECKOW NONLITKW, KOHTPOJINEP MEPeUAeT B PEXMM 3aLMUTHOTO OTKAIOYEHMA W
OTK/OYUT HArpy3Ky A0 PYYHOTO OTKAKOYEHKA U NOBTOPHOrO NOAKNOYEHUA HArPy3KK.

* O6pamHas nonspHOCMb NOOKMoYeHUa PIM

KoHTpoanep 3awuuieH oT 0bpaTHON MOAAPHOCTU MOAKNIOMEHWA CONHEYHOro MOoAYAA. YCTpaHuTte
HeMCcNPaBHOCTb A/1A BO306HOBAEHUA HOPMaNbHOW paboTbl.

*  ObpamHaa nonapHocme Ab

KoHTponnep 3awuuweH OT HenpasunbHOro nogkntoudeHna Ab. [na BO306HOBNEHWMA HOPMANbHOW
paboTbl YCTPAHUTE HEMCNPABHOCTD.

*  [ospexcdeHue 8CcmMpoeHHo20 0amyuKa memnepamypel

Ecnu gaTtymk TemnepaTtypbl NOBPEXAEH MK 3aMKHYT HAKOPOTKO, KOHTponnep Byaer 3apamaTte Unu
paspsxatb AB Kak npu Temnepatype 25°C Ans npegoTBpalieHus NoBpexpeHuu Hatapeu ot
nepesapaja uau nepepaspsaaa.

* 3awuma om nepezpesa

Mpu npesbileHUn TemnepaTypbl Kopnyca KoHTponnepa 85 2C, o4 aBTOMAaTUYECKM aKkTUsupyer
YHKUMIO 33WMTbI OT Neperpeera.

* [MepexodHuili ilpOUect 8bICOK020 HANPAXEHUA

KOHTpoAnep sawuwaer conHeYHble Moaynu, 6aTtapeio U Harpy3ky OT KpaTKOBPEeMEHHbIX BCNAECKOB
BbICOKOTO HanpmAXeHuA. ECv B Bawen MECTHOCTH YacTbl rPO3bl U MOAHUKM, HEOBXOAMMO YCTaHOBUTL
AONONHUTENbHOE 3alWMUTHOE 060PYAOBaHUE OT NepeHanpPAXKeHN.
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5.2 YcTpaHeHue Heucn paBHOCTeﬁ

;Bosmomnaa HEeMCNpPaBHOCTL Bo3MoKHaA NnpU4YnHa PeweHune
TMHAnxarop 33pAA3 BLIKNIOYEH AHEM NPU | 03 MOAY/U He NOACOeAVHEHDI Y6eaurech B HAAEKHOM noacoeanHeHnn ®3IM
naaalouem Ha MoayNb CONHEYHOM CBeTe u AB.
| YacTo muraer seneHbii UHAUKaATOP Hanpsxeuue Ab Boiwe, yem MNposepbTe Hanpaxenue Ha AB. OTkaouuTe
3apana HanpAareHue 3aWmnTHOro OIM.
OTKNKOYEHUA NO NEPEHANPANKEHUIO
huguxatop AB ropuT xenteim ' Hu3sKoe HanpsxeHue Ha AB Harpy3Kka npogoMKaer NUTarbCa, MHAKMKATOP
ABTOMATHHECKM CTAHET 3e/1eHbIM NPYU NONHOM
3apsge.
VHaukaTop AB ropuT KPacHbIM LBeToM, MNepepaspsap AKB KoHTponnep oTKNIOULT BbiX04 aBTOMATUYECKH,
Harpyska oTKA4YEeHa WHAMKATOP CTAHET 3eneHblr NP foAHOM
sapage Ab.
:MHAMKaTOP Harpy3Kku MUraeT KPacHbIM | MNeperpy3ka nam KopoTkoe - Fpergyaka:
3amblKaHue OTKAOYATE NPOBAEMHYIO HArPy3Ky M HAXMUTE

KHOMHY ewe pas, AaHHbie ByayT BOCCTaHOBAEHbI
yepes 3 cek. KopoTkoe 3ambikanue:
KoHTponnep genaet 1 nonbiTky
BOCCTAHOBNEHWA NOC/E KOPOTKOTO 3aMbIKaHUA,
Ecnm KOPOTKOE 3aMblKaHUE NPOUCXOAUT
ABAXAbLI NOAPAA, HAXMMUTE KHONKY ewe pas,
AaHHble ByAyT BOCCTAHOBAEHDI Yepes 3 cek.

Muraet UHAMKATOP aKKYMYNATOPa MpesbiweHue AONYCTUMON Korpa temneparypa Kopnyca KOHTponnepa

TemnepaTypbl KOHTpON/epa npesbiwaet 85 °C, KOHTPOANEP ABTOMATUYECKM
OTKNKOUMMT BXOAHOM M BbIXOAHOWM TOK. Koraa
TeMnepaTypa CHU3UTCA A0 752C, KOHTpoANEp
80306HO0BUT pabory.

NMPUMEYAHWE: Echu HET CBETOANOAHOW MHAUKAUUM,
MN3mepbTe HanpAXKeHWe Ha KNeMMax akKyMyNAaToOpa, KOHTPOANep MOXeT paboTtaTb, Koraa
Hanpsa)keHue 6atapeu npesbiwaer 6B.

NMPUMEYAHMUE: Ecan HeT MHAUMKAuMKU 33apaga Npyv HOPManbHOM MNOAKNOYEHUM.
M3mepbTe BXOAHOE HaNpPAXKeHWA Ha TepMUHanax conHeyHowu bartapeu, exofHOR
HanpaM)eHue gOoMKHO BbiTb Bonblie, yem HanpsxeHue AB nepes Havyanom 3apsaa.

5.3 O6cnykuBaHue

Cneaylowue NPoBEPKU U TEXHUUECKOE 0BC/Iy KV BaHK e PEKOME HAYETCH, Kak MUHMMYM, ABa Pa3 B rog,
ANA nyyweit paboTbl KOHTpOANepa.

* Y6eauTecs, 4T0 KOHTRONNEP YCTaHOBAEH B YMCTOM M CyXOM NOMELLEHUM.

* Y6eauTach, HTO NOTOK BO3AYXa U BEHTUAALMA KOHTPOAAEPa He BAOKMpYeTCA.

* [lpoBepuie BCE ronbie nNPoBoAa, ybeauTech, YTO WM30NAUMA HE MOBPEXAEHA M3-33 TPEHUS,
M3HOCa, HaceKOMbIX M Kpbic M Ap. ObecneubTe TexHUYecKoe OBCNYKUBAHME WU 3amMeHy
npoBoAa, ecnu 3To HeobxoanMmo.

* 3atAHUTE BCE TepMUHabl. MPOBEpPbLTE HAa HA/IMYME NOBPEKAEHUI COEAUHUTENbHBIE NPOBOAA.

* MposepbTe U NOATBEPAUTE, YTO MHAUKAUMA cornacyeTtcs ¢ TpebosaHuamu. O6paTute BHUMaHKe
Ha Hanuume Kakux-nMbo HenoNagoK UAu oWKUBOK MHAMKauMK. MpumuTe HeobXoAUMbIE MEpbI.

* Y6epuTech, YTO BCE KOMNOHEHTbI CUCTEMbI NPABUABHO COEAUHEHDI.
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* MpoBepbTe, YTO BCE TEPMUHANLI HE UMEIOT KOPPO3UM, U30NALUUA HEe NOBPEXAEHa, OTCYTCTBYET
BbICOKAA Temnepartypa U 3aTAHUTE NPaBUNbHO KAEeMMbI.

* OyuncTuTe KOHTPONNEpP OT 3arpA3HeHUI, HaCeKOMbIX, KOPPO3UKU U T.N.

NPEAYNPEXAEHUE: ONacHOCTb NOPaXKeHUA INEeKTpUYeckum Tokom!!!
Y6egutecb, 4TO BCE MNOAKNOYEHUA

BbIK/IHOYEHDI,

npexae uYem npucTynate K

BbllWeYKa3aHHbIM ONepaunaAm, 3aTemM CheyiTe YKa3aHWAM COOTBETCTBYIOLLEN NPOBEPKM.

6 TexHuyeckana cneundukauma
INeKTpuYeckue napameTpbl:
Twun KOHTpOANepa

HanpseHue, B (asToBbibop)

Makc. ToK Ha2 Bxa/ e, A
MakKc. TOK Harpysku, A

Makc. co6cTBeHHoe noTpebneHune, mA
TemnepaTypHaa KoMneHcaums

Pabouan Temneparypa

BnaxHocTb

Pasmep TepmuHanos (ceyeHve NnpoBoaos)
Knacc 3awmTbl

Bec

Pasmepnl

MoOHTaXHble pasmepbl

*TexHUYecKue xapakTepucTukm aauol gns 25°C

151024

10
10

6 MMZ

150 r

140x65%34 mm
130x45 mm

LS1524
12/24

LS2024

15 20
15 20
6

-30mB/°C/12B
-35°C...+55°C
10%...90%
10 MM2
IP30
250r

144x75,8x45 mm
135%55 Mm

HanpakeHua perynmMpoBaHua 3aeucAT OT BblbparHOro tmna akkymynatopos. lMpu paborte 8
24B cuctemax AaHHbIE HalNPAXEH A YAB3aNE2I0TCA.

3apagHble xapaktepuctnka AKB (npu Temnepartype 25°C):

NapameTpbl 3apaaa

‘Tun akKymynatopHou batapeu | Tenesan AGM - OTKpbITan
OTKNOYEeHME NO BbICOKOMY HaNPAXKEHUIO 168 168 168
HanpsaeHue orpaHu4yeHua 3apaaa 15,58 15,58 15,58

'HanpﬂmeHue BblpaBHMBAHMUA 14,6B 14,8 8B
HanpsaxeHue HacbIWeHuA 14,2B 14,4B 14,6 B
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Hanpa)eHue nogaepHKu ' 13,88
.Hanpnmenue BO3BPATa K PEXXMMY HacCbILLEeHWA [ 13,28

Hanpa)keHne NnOBTOPHOro NOAKAYEHWE NocAe 3aWMUTHOTo

OTKNIOYEHUA NO HU3KOMY HanpaxeHuio Ab 12,6B
HanpsyeHue BocctaHoBNEHMA nocne cpabaTbiBaHua

3aLWKUTbI NO HU3KOMY HanNpPAXeHUIo 12,28
HanpaxeHue npeaynpexaeHna 0 HU3KOM HanpaxxeHun Ab 12B
HanpaxeHue 3aWmuTHOro OTKAKOUYEHUA Harpy3Kku 11,1B
MpeaensHoe HanpsaXKeHus paspaaa 10,88
. v . i y
Mepuoa cTaauu BbipaBHUBAHKUA - ’ 2y 2y
MNepuoa cTagum HacbiWeHUA | 2y

MexeHUYecKue napameTpol KOHTpoAnepa (Mm)

Mopaenb LS1024 Moaenu LS1524 n LS2024

B s fey

34

i 1

O)
©)
O
O
000
L]
ﬁ

55
75.8

-

O 0O]j]O 0|0 O
m/' 130 -

140

Bbibop ceueHus U TMNa NPoBOAOB

Twun NnpoBoAOB:

PekomeHayeTca NPUMEHATL cneuuanbHble YP-M3011MpoBaHHbIE MHOTOXWNbHbIE MeAHble NPOBOAA ANA
conHeyHbix Gatapeit. CneuuanbHble NPOBOAA ANA COMHEYHBIX CUCTEM — OT/IMYAKOTCA OT ODObIYHbIX
MeAHbIX NPOBOAOB — CNeuuanbHOW M3oNAuMen € 3awmTon oT YP, a TakKe NyKeHuMem MegHbIX
NPOBOAOB, ANA 3aWMTbl OT KOPPO3MM, B CAyyae paspyweHua 3awuTHoM 0BONOYKM NPOBOAOS.
MNpumeHeHne cneunanbHoro Kabena ANA  CONHeYHbIX 6artaper NO3BONAET CHWU3UTL NOTEPM
3NEKTPUYECTBA OT CONHeuYHbIx baTtapelt K KoHTponnepy ot 5% Ao 40%. DKcnayatauus B CAOMKHbBIX
ycnosuax Cubupu u 3anonapbs (AKYTCK) nokasana, 4yto Kabeno Ana conHeuHblx GaTtapei mapku
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Slocable, BbiaepKMBaeT nepenaabl TemnepaTyp OKpyKawuiero so3ayxa ot -50°C po +85°C 6e3 notepsb
3KCNNYATALMOHHbIX XapaKTEPUCTUK, YTO No3BoaseT 0bxoanTbes 6e3 4OPOrocTOAWMX MEPONPUATUIA NO
3ameHe Kabena 10 net u Gonee.

Pacuér ceyeHme kabens:

Monepey4Has NNoWaab CeHeHUA MeAHbIX NPOBOAOB A0MKHA ObiThb HE MeHee OAHOro KBaapaTHOro
MUANMMETPA Ha KaXkable 4 AMnepa MakCUMManbHOM BO3MOXKHOM CUNbl TOKa (4 amnepa ana 12BonbT, 2
Amnepa ans 24 Bonbt, 1 amnep gna 48 sonbT). PekomeHgaums ana AnvHbl kabena npumepHo Ao 30
MEeTpPOoB.

MNpu ysennyeHnn gaunHbl ceblwe 30 MeTPOB, KaXKAbl AONONHUTENbHbIA 0AUH MeTp +8% K CSURHMIO
npoBoAa, utobbl u3bekatb NageHUn HanpPAKEeHUn.



MNpoussogutens: EPsolar Technology Co Ltd (Kutai)

M3rotoBneHo no 3akasy Exmork cneunanbHo aAns akcnopra.

lapaHTvA — 1 ron C MOMEHTa NPOAAXKMK.

BO3MOXXHbI OTIMYMA B KOHCTPYKUMM 0O0PYAOBaHUSA, KOTOPLIE HE OTOBPaXKEeHbI B Nacnopre.
KonuposaHue AaHHOro gokymeHTa 6e3 paspelseHus asTopos 3anpeLLeHo.

TAPAHTUIAHbIA TAITOH

[lata npopaxwu ToBapa -

Toprosas opraHu3auus, Ten.:

Moanuce npopasya (M.I1.)

B cnyyae pemoHTa HeGGXOAUMO oﬁp%'_mrbca K BaweMy npoAasLly.

¢

?. ¥ Bausanwe! [Ipi npoae R0xEM sanoanarses nee noas Fapagruitnoro Congereancrsa.
Henoamoe nay HeNPasHALHOE JATIONHERNE MOKET IPHBECTH K OTKASY OT DLINOXHEHNN
TAPAHTHITHEX 00A3ATNLCTS,
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