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O HACTOSAIIEM PYKOBOICTBE
HEJb

B Hacrosiem pyKoBOJACTBE OINHUCHIBAeTCS COOpKa, YCTAaHOBKA, SKCILTyaTallvs, MOUCK U YCTPaHCHUE
HEUCIIPaBHOCTEH JaHHOTO w3aenus. [loxkamyiicta, BHHMATEIbHO O3HAKOMBTECh C  HACTOSIIHM
PYKOBOJICTBOM I€pe]] Ha4aJloOM YCTAHOBKHM M AKCIutyartanuu. COXpaHHTE HACTOSIIEe PYKOBOACTBO IS
oOparieHust K HeMy B OyIyIiem.

OBJIACTDH ITPUMEHEHUA

B Hacrosmem pyKOBOJCTBE COJAEPKATCS MHCTPYKLMHU IO YCTAaHOBKE M O€30MAaCHOM 3KCILUTyaTaluu
JAHHOTO M3JIeJINs, a TAaKXKe 00 HHCTPYMEHTAaX U MOHTaXXe 3JIEKTPUUECKUX COCAUHEHHH.

HHCTPYKLOMUA 110 BE3OITACHOCTHU

10.

11.

12.

BHUMAHME: lanHblii pa3aes COAEPKHUT BaKHbIC YKA3aHHUA 10 0€30IaCHOM IKCIIyaTaluH.
O3HaKOMBTECH M COXPAaHUTE PYKOBOJACTBO JJIA MOCJIeYIOLIEero UCIO0JIb30BAHMA.

Ilepen ncnosb30BaHUEM U3JIENHSI O3HAKOMBTECH C IIPELYIPERKAAOIUMHU 3HAKAMU U UHCTPYKLUSAMU
Ha YCTPOMCTBE, aKKYMYJIATOPE U U3yUUTE BCE COOTBETCTBYIOLIME Pa3/ieibl JaHHOIO PyKOBOJICTBA.

OCTOPOKHO - YtoObl CHU3UTH PHUCK IOJYYCHHUS TPaBMbI, 3apsDKalTe TOJBKO CBHUHIIOBO-
KHCIIOTHBIC aKKyMYJISITOPHBIE OaTaped TiIyOOKOro IHMKIA. AKKYMYJSTOPBI JPYTHX THUIIOB MOTYT
B3pbIBAaThCS 1 HAHOCUTH TPABMBbI U TOBPEKICHHUS.

He paz6upaiite nznenue. B ciaydyae Heo0XoauMocTH 00CIyKUBaHUS WIM PEMOHTA OTHECHUTE €ro B
CTEMAIN3UPOBAHHBIA CEpBUCHBIN LeHTp. HempaBuibHas moBTopHash cOOpKa MOXKET HMPUBECTH K
MOPAKEHUIO DJIEKTPUYECKUM TOKOM MJIU BBI3BATh I1OXKap.

YroObl CHU3UTH PUCK MOPAKEHUS DIEKTPUYECKHMM TOKOM, OTCOEJUHHUTE BCE€ IMPOBOAA IEpe.
TEXHUYECKUM OOCIYyKMBAaHUEM WM YHUCTKOW. BpIkitoueHue ycrpoiicTBa 0€3 OTCOEIUHEHHS BCEX
IIPOBOJIOB HE YMEHBIIUT 3TOT PUCK.

OCTOPOKHO - VYcraHoBka W TMOJKJIIOYEHUS U3JICIHUS MOXKET OCYHIECTBIATHCA TOJIBKO
KBATU(UIIUPOBAHHBIM MEPCOHATIOM.

SAINPEIHIAETCH 3apsikaTh 3aMep31Indii aKKyMyJISITOP.

s onTUMaNbHONH pabOThl aBTOHOMHOTO COJTHEYHOTO WHBEPTOpPA, MMOXKAIyHCTa, CIeaynTe
TpeOoBaHUSAM crienu(PUKAIMKA B YaCTH MOA00pa MOIXOAIIETO pa3Mepa kabems. DTO OUYeHb Ba)XKHO
JUTsl o0ecrieyeHus MpaBUIbHOM pabOThl JaAHHOTO UHBEPTOPA.

BYIIBTG OYCHb OCTOPOKHBI IIPU HCIHOJIL30BAHUU MCTAJUIMYCCKUX HHCTPYMCHTOB IJId pa60T C
AKKYMYJEITOpaMU WK psSAAOM C HHUMMU. HOTCHHH&HBHBIﬁ PHCK, TaKkol Kak MmaJgcHuec MHCTPYMCHTA,
MOKCT CO3JaTb HMCKPY WM KOPOTKOC 3aMBbIKAHHUEC AKKYMYJIATOPOB WM JAPYTIUX 3SJCKTPHUYCCKUX
qaCTeﬁ, H, CJICAO0BATCIbHO, IIPUBCCTHU K BO3TOPAHUIO.

[Toxanyiicta, CTporo ciaeaylWTe HHCTPYKIHMSIM IO YCTaHOBKE, €CIHM BBl XOTHTE OTCOCIUHUTH
KJIIEeMMBbl TIEPEMEHHOTO WJIM TMOCTOSHHOTO Toka. [loxkamyiicta, oOpartutrech K pazzaeny
YCTAHOBKA nanHoro pykoBoJicTBa JJisl YTOUHEHHUS JETajIEH.

[Tpenycmotrpen mpenoxpanutens Ha 150 A B KauecTBe 3aIIUTHI OT MEPErpy3Kd MO TOKY B IIETH
MUATAHUS OT aKKYMYJISITOpA.

3A3EMJIEHUE - JlanHblii MHBEpTOp JOKEH OBITH MMOAKIIOUYEH K 3a3€MJICHHOM CHCTEME.
O0s3arenbHO coOMIONAlTe JIOKAJIbHBIE HOPMAaTHBHbIE TPeOOBaHMS M NpaBUIa NpPU YCTaHOBKE
MHBEpTOpA.

SAITIPEIMAETCSH 3ampIkaTh BBIXOJ INEPEMEHHOIO TOKa M BXOJ MHOCTOssHHOro Toka. HE
MOJCOEMHANTE K CETH NMPU KOPOTKOM 3aMbIKaHUH Ha BXO/JI€ IIOCTOSHHOTO TOKA.

NPEAYIIPEXIEHHUE!! K obGcnyxuBaHUIO WHBEPTOPA JOIMYCKAIOTCS TOJBKO KBATH(UIIMPOBAHHBIC
CIICIINAJIUCTHI. Ecnu mocie BeImosHEeHUS pCKOMCHHaHHﬁ, YKa3aHHBIX B TaGHI/IHe IMOUCKa U YyCTPaHCHUMA
HEHUCIPaBHOCTEH omuOKa HEe ucYe3Na, OTIPAaBbTE ABTOHOMHBIA COJIHEYHBIH WHBEPTOP B MYHKT
pUOOPETEHUS MU B CEPBUCHBIN HEHTP JUISL TPOBEACHUS PEMOHTA.

1
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BBEJAEHUE

JlaHHO€ M3JieNnre NpecTaBiseT co00i MHOTO(QYHKIMOHAIBHbIN COJIHEUHbIH HHBEPTOP, COUETAIOLIHI
B cebe (YHKIMM WHBEPTOpPA, COJHEYHOTO 3apsAHOTO YCTPOMCTBA M 3apsIHOTO YCTPOWCTBA
aKKyMYJITOpOB JUIsl oOecrieueHust Gecriepe00oMHOro MUTaHus IpU KOMIAKTHBIX pa3dmepax. JKK-nucrneit
mpeylaraeT HacTpamBaeMble IIOJIb30BaTeNeM (YHKIMM KHOIIOYHOTO YIPABJICHUS ONEpalusIMU U
napaMeTpaMu yCTPOMCTBA, TakM€ KaK TOK 3apsAa aKKyMyJATOpa, NPUOPUTET HCTOYHMKOB IUTAHMS
3apsAaAHOro yCTpOfICTBa n )IOHYCTI/IMblﬁ Auara3oH BXOJHOI'O HAIMMPSAXKCHUA AT PAa3JIMYHBIX HpI/IMCHeHI/IfI.

HNPEMMYUECTBA

YUuCThI CHHYCOUIATIBbHBIN IEPEMEHHBIN TOK HA BBIXOE

HacrtpauBaemsblii [uana3oH BXOJAHOTO HAMPSKEHUS ISl pa3IM4HbIX IPUMEHEHUI HHBEPTOpA.
HacrtpauBaemas cuna Toka 3apsiIHOIO yCTPOKCTBA.

HacrtpauBaemsblii IpuOpUTET MUTAHUS HA BXOJE: OT CETU WM OT COJIHEUHOM MaHEINH.

MoskeT paboTaTh OT CETEBOTO HAMPSKEHHSI UK OT TeHepaTopa.

ABTOMaTHYECKHIA MTepe3anyck Mpu BO30OHOBICHUN CETEBOTO ICKTPOMUTAHMS.

3amura oT Neperpy3ku, KOPOTKOT0O 3aMbIKaHUS U IIEPETPEBa.

WHTennekTyanbHbIi aNnrOpUTM 3apsaa aKKyMYJISTOPOB A7l 00ECIIeYeHUsl ONTUMATBHONU PaboTHI.
WIFI/ GPRS ynanenHblit MOHUTOPUHT (OMIIMOHAIEHO)

o A Al A A A A A . A A

CDyHKI_II/IH XOJIOOHOI'O ITyCKa.

BA30OBASA APXUTEKTYPA CUCTEMbI

Ha Pucynke nmpuBeneHa WLTIOCTpaIys 0a30BOM apXUTEKTYpbl HHBEpTOpa. [[i1st HopMansHOU paboOThI
CHCTEMBbI NOTPEOYIOTCS TOMOIHUTENBHBIE COCTABIIAIONINE, TAKUE KAK:

e [loxxirodyeHue K CETU WIH TeHepaTop.
e  DOTOANEKTPUYECKUE MOIYIHU (CONTHEYHbIE TTAaHEIN ).

ITpokoHcynpTHpyHiTECH ¢ pa3paboTunkamu Baieill cucreMbl 0 JIpyrHx BO3MOXKHBIX BapHaHTax
apXHUTEKTYpPhl CUCTEMBI, OTBEHaroIIel Bamum notpedHOCTSM.

JlaHHBI MHBEPTOpP MOXKET MUTATh Jt000e obopynoBanue B Bamem nome mimm oduce, B TOM 4HCIe
UMEIOIIME B CBOEM COCTABE 3JIEKTPOJBUIATENIN, TaKUE KaK JIOMHUHECLEHTHbIE JIaMIIbl, BEHTHUJISATOPSI,
XOJIOJMIBHUKU U KOHJUIIMIOHEPBHI.

1
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CucreMa 3eKTpONUTaHUSA

OB30P U3JIEJIUS

SFEHISENO0R
Ry
®

1KVA/2KVA with MPPT model

CBeToaMOAHBIN UHAUKATOP COCTOSHUSA
WNHaukaTop HEMCIPaBHOCTH
Brixirouarens

BsIxox nmepeMeHHOro ToKa

BXO,I[ IMMOAKIIFOYCHUSA aKKYMYJIATOPA

o
1KVA/2KVA with 3KVA Plus/5KVA
PWM and side view
3KVA side view
i 29
? L] ? e
@ b @©
3KVA Plus/5KVA model 3KVA model
MoaenbHbld pszt €CO
1. XK-mucmeit 2.
3. HWumukarop 3apsaa 4,
5. ®DyHKIMOHAIbHBIE KHOIIKH 6.
7. Bxoxa mepeMeHHOro Toka 8.
9. Bxox moaxmroueHus conmHeyHbx Mmoayieit  10.
11. Tlpenoxpanurenb 12.

13. KommynukanuonHusiii nopt RS-232

KommyHnukanuonnsiii mopt USB
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YCTAHOBKA
PACITAKOBKA 1 OCMOTP

OcmoTpuTe WHBEPTOp Tepe] yCTAaHOBKOW. YOemuTech, YTO OH HE MOBpekAcH. KOMIUIEKT MOCTaBKH
BKJIFOYAET B CeOs CICAYIONINE MO3UIINU:

* Huseprop — 1 mr.

* PykoBOACTBO Nojb30BaTeNs — 1 miT.

» Kabenb KOMMYHHUKAIIMOHHBINA — 1 mIT.

* CD c nporpaMMHBIM oOecrieueHueM — | mT.

» [InaBkuii npenoxpanuTens (TOJbKO it 3 u 5 KBA) — 1 mrT.

= KounbueBoit Tepmunan (Toapko st 3 u S kBA) — 1 mr.

» BcnomoratenbHas miactuHa (HeT ToiabKo it IKBA ¢ MPPT) — 2 .
»  Bunr (et Toabko it 1kBA ¢ MPPT) — 4.

HoAIrOTOBKA

Hepez[ MMOACOCANMHECHHUEM BCEX ITPOBOIOB H€O6XOI[I/IMO CHATHh HUKHIOKO KPBIIIKY, OTKPYTHB /IBa BUHTA, KaK
IIOKa3aHO HMIXXC.

MOHTAXK YCTPOHCTBA
I[Ipu BBIOOpE MecTa MOHTaXKa YYUTBHIBANTE CIEAYIOIIHE
PEKOMEH/1alliu:

» He HCHOHB3y1>iTe B KadyC€CTB€ OCHOBAaHHA OJId MOHTaXa
HHBCPTOpAa KOHCTPYKOHMU M3 JICTKOBOCINIAMCHAIOMIUXCA
MaTCpuaIoB.

MoHTHpyliTe Ha TBEPAOU IOBEPXHOCTH.
YcranaBiuBanuTe HHBEPTOP HA TAKOM BBICOTE, IIPU KOTOPOM
KK-nucniieid HaXoAUTCS HA YPOBHE IJ1a3 U JIETKO YUTAETC.

¥ Jlna 5pdeKTUBHOro paccesHus Temia HeOOXO0AUMO OCTABHTH
MIPOCTPAHCTBO BOKPYT MHBEPTOPA CBOOOHBIM (KaK MOKa3aHO 1
Ha PHCYHKE CIIpaBa) el T

b Jns onTUManbHON pabOTHl TemImepaTypa OKpPYXKaromien
cpenbl 1okHa HaxoauThes B auamna3one ot 0 °C mo 55 °C.

» PexoMeHIyeMBIi BADMAHT MOHTaKa — BEPTUKAIBHO HA CTEHE.

A MOHTAK TOJIbKO HA BETOHHOMN WJIX UTHOM HET'OPIOUYE HOBEPXHOCTM.

4
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HNuBepTop kpenurcs Ha ABa BUHTA M4 nnu MS.

HHOAKJIIOYEHUE AKKYMYJIATOPA

NPEAYIIPEXIAEHUE: Jlns oOecrieuenuss Oe30macHOW pabOTBl W COONIOACHUST HOPMAaTHUBHBIX
TpeOOBAHUN PEKOMEHAYETCS YCTAaHOBUTb OTACNBbHBIA IMPEIOXPaHUTENb OT HEePerpy3Kd MO MOCTOSHHOMY
TOKY WJIM YCTPOMCTBO OTKIIIOUEHHUS MEXAY aKKyMyJSITOPOM M HMHBEPTOpPOM. B HEKOTOphIX ciyuasx
YCTPOMCTBO OTKIIFOUEHUS MOXKET He TpeOOoBaThCs, OJTHAKO MPETOXPAHUTEINb OT NMEPETPY3KHU 110 TOKY JT0JIKEH
ObITh ycTaHOBJIEH. B cooTBeTcTBUM ¢ Talnuieidl Huxke noadepute HEOOXOIMMBIM IMpernoXpaHUTENb WU
BBIKJIFOYATEIb B 3aBUCUMOCTH OT CHJIBI TOKA.

BHUMAHME! K nogkmtodeHno 000py10BaHUs 10y CKaeTCs TOJbKO KBaTU(UIIMPOBAHHBIN ITepcOHa.

BHUMAHMUME! Jlns Oe3zonacHod #  5QQeKTUBHON pabOThl CHUCTEMBI Ba)XXKHO HCIOJB30BaTh
COOTBETCTBYIOIIMM Kabeab MOIKIIOUEHHUS aKKyMyssTopa. UToObl CHU3UTh PUCK IOJYYEHUS TPaBMBI,
UCIOJIb3YHTE Kabeb U KIEMMbl PEKOMEHIYEMbIX Pa3MeEPOB (CM. HUXKeE).

Pexomenayembie pasmepsbl Kadesss aKKYMYJIATOPA M KJIeMMblI:
Mopaeanb Pa3mep nposoaa Ka6ean (Mm%) | MOMEHT 3aTSKKH
1 kBA 1*4AWG (25 Mm?) 25
2 Hm
3u5kBA 1*2AWG (35 mm?) 35

PexomenayeMblii TOPSIOK MOJAKIIOUEHUS aKKyMYJISITOPOB!

1. VYpamure 18 MM H30JISIITIOHHOTO CJIOSI C TIPOBOAHUKOB «» M «-». ﬁ | +

2. Pexomenmyercss o00kaTh Ha KOHIAX IPOBOJOB IMJIMHIAPUICCKHE

KOHTaKTHbIC HAKOHEUHHUKH CTIEITUATBHBIM 00KUMHBIM HHCTPYMEHTOM. Ewﬂ —
3. 3akpenuTe BCIIOMOTATENBHYIO TUIACTHHY W3 KOMILJIEKTAa Ha HHBEPTOPE,

KaK TTOKa3aHO Ha PUCYHKE HUXKE.

I
SO8
SR ARES
VoG0S
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4. Mogenb 1 kBA paccunrana Ha padoty ¢ cuctemoit 12B moctossHHOTO TOKa; MOAenb 3 KBA paccuntana
Ha paboTy ¢ cuctemoii 24B mocTostHHOro Toka, Moaens 5 KBA — 48B. IloakimounTe akKyMyJIsaTOPBI,
KaK IOKa3aHO Ha PUCYHKE HIDKE. PeKOMEeHAyeTCs MOAKII0YAaTh aKKyMYJSITOP €MKOCThIO HE MeEHee
100 Au mst moneneti 1 u 3 kBA u He menee 200 Ay nnst mofeneii 5 kBA.

Inverter TKVA Inverter 2KVA/IKVA
Q9 ® O
—— ]—E—' I

I |

®12v ? é)mv ? ®1zv C? (?12\; o

Inverter SKVA

s
|—m—‘
(buv C? C?uv ? ﬁ)uv ? G?mr 2

5. TloacoemuHuTe Kabelb OT aKKyMYJISATOpa K aKKyMYJSITOPHOMY pa3beMy WHBEpPTOpa M yOeauTech, 4To
OouThl 3aTSHYTHI ¢ MOMeHTOM 2 Hwm 1o uacoBoii crpenke. HeoOxoaumo coOiromaTh COOTBETCTBUE
NOJISIPHOCTEH Kabenss OT aKKyMyJsTopa W KJIEeMM HHBepTopa. YOeauTech, YTO IMPOBOJAA HAIEKHO
3aKperUieHbI B KJIEMMaXx.

6. Jlns obecrieueHUs: HaJIE)KHOCTU COEAMHEHUS 3apUKCUPYITEe MPOBOAA HA BCIIOMOTATEIbHON TIACTUHE C
IOMOIIBIO KAOEIbHOM CTIKKH.

NPEAYIIPEKIEHHUE: Puck nopakeHusi 3JIeKTPUYECKUM TOKOM
VYcraHoBKa JIOJDKHA — BBITIOJIHATBCS  YPE3BBIUAHO  OCTOPOKHO  (BBICOKOE — HAIpPsKEHUE
MOCIIEZIOBATEHHO MOJKIIOUEHHBIX aKKYMYJISATOPOB).

>

BHUMAHMUME!! Ilepen oxOHYATENbHBIM TMOJKIIOUYEHUEM II€MH TOCTOSHHOTO TOKa WU
3aMbIKaHHEM aBTOMATHUECKOTO BBIKIIOYATENS / pa3beAUHHUTENS MOCTOSHHOTO TOKa yOeIUTeCh,
410 (+) NOJKIIIOYCH K (1), a (-) HOAKIIFOYEH K (-).

>
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HHOAKJIIOYEHUE BXOIA/BBIXOJA IEPEMEHHOI'O TOKA

HNPEAYIIPEXIEHHUE!! Tlepen mnoakimoueHWeM K MCTOYHUKY TIEPEMEHHOTO TOKa, TOXKaIyHCTa,
YCTAaHOBUTE OTHEJbHbIA aBTOMAaTUYECKUN BBIKIIOYATENIb MEPEMEHHOIO0 TOKa MEXIY HHBEPTOPOM U
HMCTOYHUKOM TMHUTaHUS. OTO OOECHEeUuT HaJAeKHOE OTKIIOYEHHE HWHBEPTOpa BO BpeMS TEXHHUYECKOIO
OGCJIy)KI/IBaHI/ISI " IOJIHYIO 3alIUTYy OT ICPCTPY3KHU HA BXOAC. Homunan aBromara JOJ’KEH COOTBETCTBOBATH
MECTHBIM AJIEKTPOTEXHUUECKUM HOPMATUBHBIM TPEOOBAHUSIM.

NPEAYHNPEXIEHUE!! Ecth n1Be kneMMHbIe KOJTOAKU ¢ MapKUpoBKOi «IN» 1 «OUT». IToxanyiicta, HE
IIepeIyTauTe BXOIHBIE U BEIXOAHBIE PA3bEMBI.
BHUMMAHME! K nonkinroueHnto 000py0BaHUS IOy CKACTCS TOIBKO KBATU(UIIMPOBAHHBINA TIEPCOHAIL.

BHUMMAHME! [ns1 6e30macHOi ¥ 2P PeKTUBHOI paOOTHI CUCTEMBI BaXKHO IS TMOAKIIOYCHUS K HCTOUHUKY
NepPEMEHHOT0 TOKa MCIOJIb30BaTh Ka0ebh HAISKAINX TEXHUIECKUX XapaKTepUCTHK. JIJIsl CHIOKEHHS pHCKa
II0JIy4€HUs TPaBMBbl, UCIIONIb3yHTE KaOenb pEKOMEHI0BAHHOTO pa3Mepa (CM. HUKE).

PexoMeHaanuu mo Ka0e10 MOAKJJIIYCHHUA K HCTOYHUKY IIEPEMECHHOI'0 TOKA

Mopeb Pa3mep npoBoja Ka6esnn (Mm?) MoMeHT 3aTSIKKH
1 kBA 16 AWG 1,5 0.6 Hm
3 kBA 12 AWG 4 1.2 Hm
5 kBa 10 AWG 6 1.2 Hm

PCKOMeHﬂyeMBIﬁ MOPAOOK IMOAKIIFOYCHUSA BXOJa / BBIXOJIa ICPEMEHHOTO TOKA.

1. Tlepen mnoakmOUYeHHEM K BXOAYy / BBIXOAYy NEPEMEHHOTO TOKa CHaudajga yOemuTech, 4YTO IIEMb
MOCTOSIHHOTO TOKA Pa30MKHYTa C MOMOIIbIO YCTPONCTBA 3aILUTHI WIH PAa3bEeIUHUTEIIS.

2. Cuaumute 10 MM 000JIOYKH HA MPOBOJIAX. 3aTEM CHUMHTE 3 MM U30JsHH Ha pa3sHoM L u HelTpamsHOM
N mpoBOIHHKAX.

3. s momermu 1 kBA y1st TOKITIOYEHIS HICTOYHUKA CETEBOTO TIUTAHUS TIPOCTO MOKITIOYNTE CETEBOM KaOeh.
Hns momenu 3-5 kBA moakimrounTe BXOAHBIC IPOBOJA IMEPEMEHHOTO TOKA B COOTBETCTBHH C
MOJISIPHOCTBIO, YKa3aHHOM Ha KJIEMMHOM KOJIOJIKE, M 3aTSHUTE KJIEMMHbIE BUHTHL. B mepByro ouepenb
00s3aTeNbHO MOAKIIOUYHUTE IPOBOJI 3alIUTHOTO 3a3emienus PE .

© —3azemuenue (3keJITO-3eJIeHbII )

L —®a3a (kopuuHeBbIii MM YePHBII)
N —HeiiTpaias (cuHuIiA)

o

i
]
0@

=
=

[l

@ ]
®

NPEAYIIPEXIAEHUE:

Hepeﬂ TTOJKIIIOYCHUCM Kabest }’66Z[I/IT€CI>, YTO UCTOYHHMKA IMUTAHUA ICPEMCHHOI'O TOKA OTKJIKOYCH.

A

4, 3aTeM MOAKIIOYUTE MPOBOJIA BBHIXOJIa MEPEMEHHOIO TOKa B COOTBETCTBHH C TOJIIPHOCTBIO, YKa3aHHOMN
Ha KJIEMMHOW KOJIOJKE, U 3aTSHUTE KJIEMMHBIC BUHTHI. B TepByI0 odepeap 00sS3aTelbHO MOJKIIOUNTE
IIPOBOJ] 3aIUTHOTO 3a3eMiieHus PE @

—3a3zemieHue (JKeJITO-3eJIeHbIN)
L—®da3a (kopuuHeBbIil HIN YePHbIii)
N— HeiiTpajab (cCuHUIi)
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1kBA 3-5kBA

5. Y6eautech, 4TO MPOBOAA HAICKHO TIOIKITFOYCHBI.

BHMUMAHME: J[ns nepesamycka TakuX yCTPOHCTB, KaK KOHIUIMOHEP, TpeOyeTcss He MeHee 2—3 MUHYT,
MIOCKOJIBKY TpeOyeTcs BpeMs i OalaHCHUPOBKM Ta3000pa3HOro XJaJareHTa BHYTPU KOHTYpoB. Ecnu
IIPOUCXOJUT cOOM MUTaHMSI, TO BOCCTAHOBJIEHHE MOAKIIOYEHHUS B TEUEHHUE KOPOTKOI'O BPEMEHU MOKET
IIPUBECTH K MOBPEKICHUIO MOAKIIOYEHHBIX YCTpOHCTB. UTOOBI M30€kaTh TaKOro pojia MOBPEXKICHHH,
MOXKaTy#cTa, mepesl yCTaHOBKOM YTOYHHTE y MPOU3BOAUTEINS KOHAUIIMOHEPA, OCHAIIEH JIU OH (DyHKIHEH
OTJIOKEHHOT0 3aITycka. B mpOTUBHOM cilyyae JaHHbIM HHBEPTOP BKJIFOUUT CUIHAJ MEPErPYy3KH U OTKIFOUUT
BBIXOJTHOE TMHTaHUE, YTOOBI 3alIUTUTH Bame o0opyaoBaHHe, B HEKOTOPBIX CIy4asx 3TO BCE K€ MOXKET
IIPUBECTH K MOBPEKIECHUIO KOHUIIMOHEPA.

(® Delta.Solar



HOAKJIIOYEHUE ®OTOIJEKTPHYECKOI'O MOAYJIA

NPEAYIIPEXIEHUE: Ilepen mnonkiodeHHeM K (OTODIEKTPUUECKHM MOMAYJISAM, TOXKAIYyHCTa,
YCTaHOBUTE OTAEJIbHBIN MPEIOXPAHUTENh MIOCTOSTHHOTO TOKAa MEXy HHBEPTOPOM U (DOTOIIEKTPUUECKUMU
MOJIYJISIMH.

BHMMAHME! K nonkiaoueHno 000pyJ0BaHUS IOITYyCKAETCS TOIBKO KBATU(HUIIMPOBAHHBINA TIEPCOHAIL.

BHUMAHME! JIns  Ge3zonmacHoit u  3ddexTuBHOW  pabOTBI  CHUCTEMBl  MPU  TOJIKIIOYCHHH
(OTO3IEKTPUIECKOTO MOJYJII Ba)KHO HMCIIOJIB30BaTh Kalelb Ha/IeKaIlUX TEXHUYECKHUX XapPaKTEPUCTHK.
YroObl CHU3UTH PUCK MOJIYYCHUS TPABMBI, HCIIOJIB3YHTE KaOeIh PEKOMEHIOBAHHOTO pa3Mepa (CM. HUXKE).

Mopeasn Pa3mep nposoaa Ka6enn (Mm?) MoMeHT 3aTHKKH

1-5 kBA 1x8 AWG 6 1.6 Hm

Bobi16op ¢oTodiexkTpruueckux moay.eii (11 masepropoB ¢ PWM koHTpoOIepamMu):

[Ipu BIOOpE MOAXOASIINX POTOIIEKTPUUECKUX MOTYyJIEH, MoXkKayiicTa, oOpaTuTe BHUMaHUE Ha CIEAYIOLIEe:
1. Hampsoxenne pasomkHyTo wenu (Voc(anrnm) umu UXX(pyc)) (OTOINEKTpUYECKUX MOMAYJIEH He
NPEBHIIACT MAaKCHMAJIbHOE HAINpPSDKEHHE PA30MKHYTOW HenH  (OTOIIEKTPHUECKON CHCTEMBI

UHBEPTOpA.
Tok 3apssaia PWM 50 A

Hanpsizkenue cucreMsl 12B 24 B 48 B
zzﬁ‘[’)‘;ﬁ; Amanason 15-18 B 30~32 B 60~72 B
Makc.HanpskeHne UXX 55B 80 B 105B

2. Hamnpspkenue MakcuMaiabHOH MoIIHOCTM UMP COJIHEYHBIX MOJYJIEH IOKHO OBITh KaK MOKHO
Omke K pabodyeMy uMana3oHy HalnpsHKSHUH HHBEPTOpa.

KosnnyecTtBo mocienoBaTe/lbHO COeJMHEHHBIX MOAyJell omnpenenseTcss padounM — JTMana3oHOM
HaNpsLKEHUH UHBEPTOPA.

KosauuyecTBo napasiesibHO coelMHEHHBIX MoayJieli: Makc.Tok 3apsiia uHBepTopa / Imp moayns
O01ee KOJIMYECTBO MOy el : KOJ-BO MOCIEA0BATEIHHO COETMHEHHBIX * KOJI-BO Mapasiene

Bui0op dotoznexrpuuecknx moayeii (st unBepropoB ¢ MPPT konTpoJuiepamu):

[Tpu BBIOOpE MOAXOASIINX POTOINEKTPHUUECKUX MOTYyJIEH, MoXkayiicTa, oOpaTuTe BHUMaHue Ha CIeAyolIee:
1. Hanpsbkenune pasomkHyTod menu (Voc(anrn) wmm UXX(pyc)) (oTosnekTpuueckux Mopaysield He
MPEBBIIIIACT MaKCUMAJIbHOE HANPSDKCHWE Pa3OMKHYTOW I  (POTODIEKTPUICCKOH  CHCTEMBI
WHBEPTODA.
2. Hanpspkenwe pazomkayTtoi menu (Voc(aurm) wim UXX(pyc)) HOTOITEKTPHUSCKHX MOJIYJIEH TOIKHO
OBITh BBIIIIE MUHIMAIILHOTO HAMPSIKEHHS aKKyMYJISTOpa.

MOJEJb NHBEPTOPA 1 xBA 3 kBA 3 kBA plus 5 kBA
MaxkcumaJjibHOE HAIIPSAKEHH MKHYTOH 1enu
aKcUMaJibHoOe aup eHue pa3o yTOil e 102 B 145 B

doTodrIeKTpHYECKOH CHCTEMBI

Jluana3oH HanpsKeHUus1 KOHTpoJiepa MPPT 15~80 B 30~80 B 30~115B | 60~115B

¢oTorIEKTPHYECKOH CHCTEMBI MOCT. TOKa | ITOCT. TOKa | IIOCT. TOKa | MOCT. TOKa
PaccMotpuM cructeMy Ha nmpumepe moayJisi Delta SM 250-24 M.
[ InkoBast MOIITHOCTDH 250 Br 1 kBA: 2 Moaynsi, COEAMHEHHBIX MOCIEA0BATEIHHO
Hanpsoxenue B TOYKE 30,5B P kBA: 2 Moay:si, COCTMHEHHBIX TIOCTIETIOBATEIIHHO
MaKCHUMAaJILHOH MOIITHOCTH 1 2 mapaienu
TOK B TOYKE MAKCUMAJIBHOU 821 A [ kBA: 2 moxyns, COGAMHEHHBIX MTOCIIETOBATEIHHO
MOIITHOCTH 1 6 mapayieny win 3 MOIyJs, COeAMHEHHBIX
HampsikeHre X010CTOro Xoa 37,3 B  [10CI€N0BATENbHO U 4 IIapasienu

9
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‘TOK KOPOTKOTO 3aMbIKaHUs \ 8,74 A \

[Moxaiyiicta, moaKIOYaiTe POTOITEKTPUIECKUN MOIYIIb B CIICAYIOIIEM MOPSI/IKE:
1. Caumure 10 MM u305s1MK Ha TIPpoBoAax (+) u (-).
2. PexomeHayeTcss o0XaTh Ha KOHIIAX MPOBOJOB IWIMHAPUYECKAE KOHTAKTHBIC HAKOHCUHUKHU
CHEeHATBHBIM 00KUMHBIM HHCTPYMEHTOM.
3. 3akpenuTe BCIIOMOTaTEIbHYIO TUIACTHHY M3 KOMIUIEKTa Ha MHBEPTOPE, KaK MOKa3aHO HA PUCYHKE HIDKE.

E | +
Emm —

4. IlpoBepbTe  NpPaBUIBHOCTb  MOJIAPHOCTH  TMOAKIIOYEHHMS  COEIMHUTEIBHOrO  Kabens  OT
($OTORIEKTPUYECKUX MOJYJNEeH U (POTORIEKTPUUECKHX BXOJHBIX pa3beMOB. 3aTeM MNOAKIYHUTE (+)
COCJIMHUTENILHOTO Kabenss K (1) BXOJHOrO paszbema (DOTORICKTPHUUYECKOro diieMeHTa, a  (-)
COCIMHUTEIILHOTO Kalesns K (-) BXOJHOTO pa3dbeMa (POTORIEKTPHUECKOTO 3JIEMEHTA, COOTBETCTBEHHO.
[In0THO 3aKpyTHUTE KJIEMMHBIE BUHTHI IO YACOBOM CTpEJIKE.

5. Jlns obecrieueHus HAIG)KHOCTH COCMHEHHS 3a(DMKCHPYUTE MTPOBOJIa HA BCIIOMOTATEIbHOM TUIACTHHE C
IIOMOIIBHO Ka6eHBHOﬁ CTAXKKHU.
]
/‘: oo

L

OUHAJIBHASA CBOPKA

ITocme IMOAKIIIOYCHHA BCEX MMPOBOJOB YCTAHOBUTC HUKHIOKO KPBIIIIKY HAa MECTO, IIPUKPYTUB JIBa BUHTA, KaK
IMOKa3aHO Ha KapTUHKEC.

KOMMYHUKAIIMOHHOE COEJUHEHHE

I[J'I?I COCOAMHCHWA MHBCPTOpA C MEPCOHAIBHBIM KOMIIBIOTCPOM HCHOJ’IBSyfITG KOMMYHHKaHHOHHBIfI Ka6eﬂb,
MOCTABISAEMbIA B KOMIIJIEKTE C HHBCPTOPOM. BcrasbTe KOMIIAKT-IUCK B KOMIIBIOTCD U CJ'IC,HYI‘/'ITC
HHCTPYKIUAM Ha 3KpPaHC I YCTAHOBKH HPOTrPaMMHOI0 obecrnieueHus MOHUTOPHHTA. I[J'ISI MOJIYyUCHUA

10
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nofpoOHOM wMHOpMALIMM O TMPOrpaMMHOM OOECIIEYEeHHHM H3Y4YUTE€ PYKOBOJCTBO IOJIH30BATENs
MPOTPaMMHOTO O00ECTICUeHHs, COXPaHEHHOE Ha KOMIAKT-IHCKeE.

11
(® Delta.Solar



IKCILTYATALIUS
BKJIIOYEHUE/BBIKJIIOYEHUE

Y A A i 4K
RVRARAANSSSY
RNy
RN LAY
WZ Ll 7

‘

Mopean 1 kBA ¢ MPPT OcTaJbLHBIE MOAETH

[Tocie ycTaHOBKM yCTpOMCTBA M MOAKIIOYCHUS aKKyMYJISITOpa, HAKMHUTE BbIKIouaTenb mutanus On/Off,
4TOOBI BKJIIOUUTH ycTpoiicTBo. KHoIka BKIItOUeHMs HaxoauTcss Ha maHenu ynpasieHus JKK-skpana y
mognenu 1 KBA ¢ MPPT koHTposuiepom 1 Ha KopIyce cOOKY Y OCTaIbHBIX MOZETEH.

ITAHEJIb YIIPABJIEHUSA 1 UHINKAIIUAU

[lanens ympaBneHuss W WHAMKAIMM, [OKa3aHHas B TaOiuue HWXKe, Haxoaurcs crepenud. Ha Heit
pacrnojaralTcs TpPU CBETOJIMOJHBIX HHAMKATOpa, 4deThipe (yHKUMOHanbHble KHOmkM M JKK-mucmnei,
oroOpakaroluii paboyee cCOCTOSIHUE U MH(POPMALIMIO O MUTAHUU Ha BXOJE / BBIXOJIE YCTPOICTBA.

KK-3kpan » KK-skpan
CBeTOIMOTHBIE
HWHAUKATOPBI
#: AC
gy WD
CBeToIUOJHEIE ; ! #oic (MM <
UHJIUKATOPBI e e TR TP Kuonku
Knonkn ;
)
CBeToAUOAHBIA HHANKATOP
HNuaukartop Coob0menus
Ha BrIXOn 1TomaeTcst SJIEKTPOIHEPTHA OT CETH B
., ITocTossHHO TOPUT IXOATION P p
-®- AC JIMHEWHOM PEXKUME
i [v3
. ' | — 3eIeHbIi Ha BeIx0o nmogaercst 3JIEKTPO3HEPTHS OT
. INV Muraer AKKyMYJISITOpa WIH (OTODIEKTPHUIECKOTO
MOJIYJISI B p&KUME pabOThl OT aKKYMYJISITOPA.
A . | IocTtostHHO TOPUT | AKKYMYJISTOD ITOJIHOCTBIO 3apsKEH.
—,(:)\— CHG 3eeHblit P YAy P P
Muraet AKKYMYJISITOP 3apsIKACTCSI.
. | Hoctostaro roputr | Ilpowmsonuia ommobKa.
FAULT KpacHbrit
Muraet OtobpaxkaeTcs MpeaynpexacHuE.
12
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@Oynkuun KHonok 1Jst moaeau 1 kBA ¢ PWM kourtpossiepom u moaenu 3-5 kBA

KHnonka Onucanue
ESC BbIxo 13 pexxuma HaCTpOMKHU
UP BosBpar k npeasiayniei no3uiuu Beioopa
DOWN [lepexox K cienyromeii mo3uiyu Beioopa
ENTER ITonTBep:kieHNE BBIOOpA B pPEKMME HACTPOMKH MJIM BXOJ] B PEKUM HACTPOUKH

@OyHKkuuu KHONOK st Moaesu 1 kKBA ¢ MPPT kouTpoJsiepom

Knonka Onucanue
(_) ESC Brixon u3 pexxuMa HacTpOMKH
¢ SCROLL [Tepexon k ciemyroliei mo3uuu BeIOOpa
< ENTER HonTBepx(z[eHI/Ee BHIOOpA B PEIKUME HACTPOWKH WM BXOJI B
PEKHUM HACTPONKHU

I'PAOUYECKHUE OBO3HAYEHUS HA KK-OKPAHE

INPUTBATTTEMP  (————\ OUTPUTBATTLOAD
] I

L J—%'_, L

.

§3 OVERLOAD

W/100%
]

I

I| 25%

CHARGING

HNxonka Onucanue

HNudopmanus 00 HCTOYHMKE MUTAHUS HA BXOJe

HE° MPPT) u HanpsikeHHEe Ha KJIeMMaxX akKKyMYyJIsiTopa

LAC O06o03HauaeT BX0J IEPEMEHHOIO TOKA
O603Ha4aeT BX0J1 (POTOITEKTPUIESCKOTO MOTYJIS
INPUTBATT HaHpH)KeHI/Ie U YaCTOTa TOKa Ha BXOAC, HANPSAKCHUC Ha KICMMax

kW o
8 8 B VA Q)OTOBHGKTpI/I‘IGCKOFO MOAYJIsI, MOIHOCTD 3apsaaa (TOJ'ILKO JJIA MOJCIICHU
A -~

HaCTPOﬁKa nporpaMmsbl 1 HHANKAIUA HEUCITPABHOCTH

B B I/IHI[I/IKaI_[I/ISI HaXO0XICHHA B PCIKUME HaCTPOﬁKH nmporpamm
@

WNuaukanus npeaynpexieHui 1 ook
——=

TAa goa

- =~ IlpenynpexaeHue: MUTaeT KOJ MPeayNpPeKICHUS

_'
—_ Tt ——
= = OmubKa: rOpUT KOJ OIINOKH

HNudpopmanusi 0 mapaMeTpax BHIXOAHOT0 CHTHAJIA

oo

.DJ:' o Harpyska B KBT 1 TOK pa3psiaa

OUTPUTBATTLOAD
Hanpspkenue u yactoTa Ha BBIXOJE, TPOLIEHT HArpy3KH, Harpy3ka B BA,

HNudopmanusi 0 COCTOSHHN AKKYMYJISTOPa

(— WMunukanust ypoBHS 3apsiia akkymyssropa B auanaszoHax 0-24%,
E— 25-49%, 50-74% wn 75-100% B pexume paObOTHI OT aKKyMyJIATOpa U
CHARGING COCTOSTHHE 3apsia B peXKUME PadOTHI OT CETH.

13
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B pexxume paboThbl OT ceTH JaHHBII CHMBOJI OTOOPAXKAeT CTATyC 3apsaa akKKyMyJIsITopa

CocTosiHue Hanpsbxerne 6atapen WNuaukanus Ha XKK-skpane
< 2 B/anement 4 cerMeHTa MUTAIOT IMONICPEMEHHO.
3apsn HixHUM cerMeHT TOpUT NOCTOSHHO, a
P 2 ~ 2,083 B/anement p >
ITOCTOSIHHBIM JIPYTHE TPH - MUTAIOT ITOIIEPEMEHHO.

IIOCTOAHHBIM

ToKOM/ 3apsint | 2 083 ~ 2,167 B/anemeHt

/IBa HIDKHHX CErMEHTa ropAT NOCTOSIHHO, a
JIpyTye JBa - MUTAIOT IIONIEPEMEHHO.

HapsDKCHUEM | > 2 167 B/snement

BEPXHUH - MUTaET.

Hwxane TpU CCTMCHTA I'OPAT IIOCTOAHHO, a

[Tonnep>kuBarOIIUN PEAKUM.
AKKYMYJISITOP IOJTHOCTBIO 3apSIKEH.

4 cermeHTa ropsiT MOCTOSIHHO.

B pexxume paboThl OT aKKyMYJIITOpa JaHHBIH CHMBOJI OTOOPaKaeT OCTATOYHBIH 3apsi.

[IponenT 3apsina Hanpsxkenne akkymyisatopa KK-3xpan
< 1.85 B/amement : j
1.85 B/anement ~ 1.933 B/anement :_:

Harpyska >50% —
1.933 ~ 2.017 B/anemenTt |=I
> 2.017 B/»nemenT ll — J'
< 1.892 B/anemeHT II :
1.892 B/saemenrt ~ 1.975 B/anement ||=:

Harpy3ska < 50% —
1.975 B/snement ~ 2.058 B/snemeHnT I=I
> 2.058 B/anemenT :=:

HNudpopmanus o Harpys3ke

WNuaukarus neperpy3ku

Wupnkanus yposHs Harpysku: 0-24%, 25-49%, 50-74% u 75-100%

0-24% 25-49% 50-74%

75-100%

— g

W/ 100%
N
25%

| | ¥

==

HNudopmanus o pexume padoThl

Y CTpolicTBO MOJKIIOYEHO K CETH

VY eTpoicTBO MOAKITIOUEHO K (DOTOIEKTPUUECKOMY MOJIYJITIO

Harpy3ka nuraercst oT cetu

PaboTaeT 3apsiiHOE YCTPOMCTBO OT CETH

PabGotaet koHTYyp npeoOpa3oBarest mocT./mepeeM. TOKa HHBEpTOpa

Be33By4HbIH pe:kuM

3BYKOBOC OINOBCIICHUC O HCUCIIPABHOCTU OTKIIFOYCHO

14
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HACTPOMKA MTAPAMETPOB C IOMOIIBIO KK-JTACILIES

Haxwmute u ynepxkusaiite kHonky «ENTER» B Teuenue 3 cexyHa A epeBofa HHBEPTOPA B PEKUM
HacTpoiku. Iy mepexoaa MexX Iy IporpaMMaMi HACTPOUKH ucroyib3yite KHOKH «UP» 1 « DOWNy.
Jlns monTBepikIeHusT BIOpaHHOTO 3HaueHus Haxkmute kHomky «ENTER» , mis BbIxoga w3 pexuma

HACTPOWKHU — KHOTIKY «ESCy.
IIporpamma Onucanue BapuaHnT HacTpoiikH
Brixon
00 Boixon 3 pexuMa | 7)) -
HACTPOWKH i E 5 I
@) o ==
[IprOpUTETHBIM HMCTOYHUKOM IUTAHUS SBISETCS
COJTHEYHAsI SHEPTHSL.
Ecniu e€ HemoctaroyHo Uis THTaHUS BCEX
MOJIKJIFOUYEHHBIX YCTPOWCTB, TO MapauIeIBHO C
«Solar firsty Hel ycTpolicTBa OyJeT MUTaTh AaKKyMYJIISTOP.
‘m =T DNEKTPOIHEPTUST OT CETH TOJACTCS B HArpy3Ky
IJ | T | TOIBKO B OZHOM U3 CIEIYIOLIKX CIIy4Yaes:
@ ——— - Conneunoii SHEpPruM HEJJOCTATOYHO;
- Hampsokenne  Gatapen majgaer 10  ypOBHS
cpabaThIBaHHUS TMPEAYNPSKICHUS O HH3KOM
IIpuopurer
YpOBHE 3apsiia WIA A0 3HAYCHHS, 33JaHHOTO B
HCTOYHUKA Ha Tporpamme 12.
BPIXOACE: 1 B mepByro ouepenb ycrpoiicTBa OyAyT MHUTATHCS
01 HacTporKa «Utility first» o CeTH
MIPHOPHUTETA (10 yMOTYaHUIO) : .
HCTOUHIKA s @DOTOANEKTPUUECKUA MOIYJb U aKKYMYJIATOP
| Ut' OyIoyT cHa0XaTb HAarpy3Ky JHEpPruei TOJIbKO B
IUTAHUS HATPY3KH |~ 3
CJIy4ae OTCYTCTBHUS CETEBOTO IEKTPONUTAHMUS.
[IpHOpPUTETHBIM HMCTOYHUKOM IUTAHUS SBISETCS
COJTHEYHAsI YHEPTHSI.
Ecniu e€ HemocrarouHo Uis TNHTaHUS BCeX
«SBU» MOJIKJIFOUYEHHBIX YCTPOWCTB, TO TapaUIeTBLHO C
‘ml 0 Hel ycTpoiicTBa OyaeT [UTATb AKKYMYJIATOp.
| Sbl_l Harpy3ka mnurTaeTcsi ceTeBOd 3IIEKTpO3HEpruen
© ———| tombko B clly4yae TaJeHUs YPOBHS HaNpsKEHUs
aKKyMyJIATOpa  J10  ypOBHS  cpabaThIBaHUS
MpeIynpexaeHus O HU3KOM YPOBHE 3apsja WU
JI0 3Ha4YeHus, 3aanHoro B [Iporpamme 12.
Makc. 3apsnubiii | JJoctynno ais momenn 1 kBA:
g)cKT:aHOBKa 104 204
00111ero 3apsITHOTO D E' H n A D e 8 D N
TOKA ISt @ — H —
COJIHEYHOTO U 30 A 40 A (no ymonuanuto ans MPPT)
CETEBOrO M- :H M A m EI M
02 3apsAHOTO yCTp- J l®? U I ) M)
Ba. . | 50A (no ymonuanuo nus PWM) [ 60 A (tonsko ans MPPT)
(Makec. 3apAMHBIH | = = A ' A
TOK= 3apssAHbIN I_I Cl S u A |—' E E l_l A
TOK OT CETH D —— == @ — ==
+3apsAIHbIA TOK
(OTOATEKTPUIECCKO
T'0 MOJYJIST)
15
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JoctynHo nJs monenu 3 kBA:

20 A 30A
M 'm (] '
oc 20 uc I
40 A (o ymomuanuio s MPPT)| 50 A (1o ymosuanuio s PWM)
M
N E' 4O L g S0
60 A 70 A (tonbko mns PWM)
= oo "lg 0
Makc. 3apsiaHbIil @ U
;Oclff.aHOBKa Joctynno aist moaean 3 KBA plus | 5 kBA:
001I1ero 3apsIHOTO 10 E' 2|_0| A A
TOKA JIS 170 A E 8 A
COJIHEYHOTO U |_I U U@ —U
02 CETEBOTO 30 A 40 A
3apsATHOrO YCTp- 1 i
sa. uc =ik o 4ne
(Makc. 3apsaHbIi D —
TOK= 3apsiAHBII 50 A (o ymomuanmo s PWM)| 60 A (o ymomuanmo ans MPPT)
TOK OT CETH 1
+3apsIHBINA TOK J S D A J E D A
(OTOIIEKTPUIECKO @
r0 MOJTYJIfA) 70 A 80 A
N mlg EI
90 A 100 A
02 9g- |02 oo
@ — @» ——
110 A 120 A (ronsko ans MPPT)
N 110 M |
L g = cu*
L g
Appliances (o ymormaanmo) [Tpu ZIQHHOM  BapHaHTe BBIOODA,
'min’ i JIOCTYIIHBIA ~ JIMANa30H  BXOJHOTO
Jnana3on (I =:= I—' } HANpSOKCHUST TICPEMEHHOTO TOKa -
03 BXOHOT'O @ = 90~280VAC
HaTPSKCHUS UPS [lpy  nmaHHOM  BapuaHTe  BBIOODA,
MIEPEeMEHHOTO TOKa A JIOCTYIIHBIM ~ JIMANa30H  BXOJHOTO
J 3 U P S HANPSDKEHUST TIEPEeMEHHOTO TOKa -
@D — = 170~280VAC
AGM (1o ymonuaHuio) «Flooded» - C )KMJIKMM 3JIEKTPOJIUTOM
I_I I_
ACn Uy FLd
05 Tum akKyMyasTOpa «User-Deﬁned» - [Tpu 131,160pe «User-Defined»,
HACTPOMKH TOJIB30BATEIIS HarnpsDKCHUE 3apsaa OaTapeu u
m 5 N C' F HIKHHUI TIOPOT OTKITFOYEHHUS
U@ I HAIPSHKCHUS MOTYT ObITh HACTPOCHBI B
ITporpammax 26, 27 u 29.
. | ABTO3amyck oTKJItOUEH (0 | ABTO3aIlyCK aKTUBHPOBAH
ABTOMaTHYECKUI YMOJTHAHHIO) M E |
06 nepe3anyck npu i L I— E
neperpyske @ ———

06 LHd
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ABTOBaHy'CK OTKJIFOYCH (HO

ABTOSaHYCK AKTUBUPOBAH

ABTOMaTUYECKUN
MOTYAHHIO M7l
07 nepe3aryck npu };—' . ) o I: !— F
neperpese (I t H— d & —
@D —— =
50I'g (Mo ymoa4aHUIo) 60l
09 Brixognas gactora D 9 l:l (| B 9 E M
@ - Hz @ l_l Hz
JoctynHo piig mogenu 1 kBA:
10 A 20 A (110 yMOJTYaHHIO)
L amD I Mo
R IR [ | E' H
o o =Y
Hoctynno ais mogenu 3 kBA:
I5A 25 A (110 yMOJIYaHHIO)
(I I (I
MaxkcumanbHbIi ! @l |S =_| I | E'S FI
TOK 3apsija Q@ —————
zue(szynﬂTopa OT | Hocrymro mis moxenn 3 KBA plus u 5 kBA:
Mpumeuanne: Ecmm | 2 A 10 A
3Ha4eHue HACTpOUKu B| | | (| —

11 nporpamme 02 I | e ﬂ [ | = i I H—I
MEHBIIIE, YEM B @ @ —
nporpamme B 11,

HHBEpTOp MOACT 20 A 30 A (1o yMosI4aHHIo)
3apSAIHBIH TOK U3 = = e M q = : 3 D H
nporpammst 02. |
@ = @ ———

40 A 50 A

[ M [ M

R 1§

o @ =

60 A
M
! BOR
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12

3HaueHue
HaIpPsOKEHUS
BO3Bpara K
PEKUMY MTUTAHUS
OT CeTH IpH
BbIOOpe «SBU
priority» wiu
«Solar firsty B
[Tporpamme 01

Joctynno nis mogesnu 1 kBA:

11B 11,3B

BATT BATT
l|3 Hinl ' I 3
I S I | S N
11,5 B (o ymomuanuto) 11,8 B
' lBA‘l'T| _ I |BA'I'I|'
I®E ey I 1ok
12,0B 12,3B

BATT BATT
| 1300 I 13
l®8 IE'J_I '®E |i:.3
12,5B 12,8 B

BATT BATT
',3 g ',3 L0
1 _
c IcH e 2B

JoctynHo ajist mogean 3 kBA u 3 kBA plus:

22,0B 22,5B
BATT BATT
123 J33n s
' @E CCu '®E CC.
23,0 B (1m0 ymor4aHuro) 23,5B
T P B T
' @E C Ju ' > cC 2o
24,0 B 245B
BATT BATT
I m]Nnl I 4C
'E Z 'E C
Q@ — — Q@
25,0 B 25,5B
BATT BATT
! JC My l JCCy
| @E C U '®E cC 2.

JoctynHo nJst moaesu 5 kKBA:

44 B

:

BATT

Hy

oMU

46 B (1o ymom4aHuio)

BATT

:

o
\‘
vo)

oL Slor

4|-8 B BATT | BATT

, (Q 4 ! 4g:

0B BATT o1 B BATT

S0 [id_ G
18
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13

3HayeHue
HATIPSDKEHUS
BO3BpaTa K
PEKUMY TUTAHHS
OT aKKyMYJIsITOpa
npu BeiOope «SBU
priority» wiu
«Solar firsty B
[Tporpamme 01

Joctynno nis mogesnu 1 kBA:

[Tonneii 3apsin
BATT

"~ |BATT|_IV
| @j cin 1208 QL
I BATT :' BATT ,
12,3 B '@3 _ied 1258 & 25
1) |sm ] |Bm|-|v
12,8B'é'ﬁ 13,0 B @3'3'-1
e Jr 1] |m5'|5
13386123 13,5 B (10 ymomuasmio) & — =2
| 3 IMT , = 3 lﬂqnv
138B @ 138 140B & — W
I :I lBﬂl’T , I _l IBIITT ,
143B @ _ M3 145B '@ MY

Joctynno ajist mogean 3 kBA u 3 kBA plus:

[lomubli 3apsn

e l 3 BATT |_|V
'j FUL 2408 @ cHE

l j BATT . BATT

g '; col

' 13 25N
l v l v
26,5B EES 27,0 B (110 ymMor4anmuo) (5' Q
ET 3 30
| v 13 v
27,5B s _C 1L 1D 280B @ s
' 3 EB§S I 3 EBRTT n
| v | v
28,5B @ - 290B @ S0
JlocTynHo mJis1 mojesiu 5 KBA:
[Tonuslii 3apsn - BaTT
12 i 13 480"
'® oL 48B @
I _l Im.nnv I _l s'Elr I_IV
17 I
49B @ H30 s0B & U
1] SHD E SFé"nv
51B @ ‘ 2B & Y
3 o El
| v v
53B ¢ —=224 54B @ U
| BATT l BATT
| 3 My | 3 My
558 @ 520 56B @ 560"
l j Bqnv l :{ BI\TTnv
I I
57B '@ 90 58B @ i
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Ecnu uHBEpTOp HAXOAUTCS B peKUME pabOThI OT CETH, CIISIIEM
pexumMe uian B onirOke, peskuM 3apsiga AKb MokeT ObITh HACTPOEH:

Solar first B niepByto ouepens 3apsg AKB
”:l CCr OCYIIECTBIISIETCS OT COTHEYHBIX
@ _ MOJTyJIeH. 3apsi1 OCYIIECTBISETCS OT
CETHU B CJIy4ae HEXBATKH COJIHEUHOU
DHEPTHUH.
Utility first B niepByio ouepens 3apsn AKB
Tpropurer ”:l 1 OCYIIECTBIISIETCS. OT CETH. 3apsi]
HCTOUHMKA % _ |_ _ OCYIIECTBIISETCS OT COTHEUHBIX
16 3APSTHOTO MOJTyJIEH B CITy4ae OTCYTCTBHS
yeTpoiicTaa _ CETEBOTO JICKTPOITUTAHHUSI.
Solar and Utility (o ymomganmro) | 3apsi OCyIIECTBISETCS OT CETH
= I_l (I COJIHEYHBIX MOJYJIEH OJHOBPEMEHHO.
NN
Only Solar 3apsi1 OT COMHEYHBIX MOJTYJICH BHE
=|_ ‘mIngn 3aBHCHMOCTH OT JJOCTYITHOCTH
@l—l |_| N CETEBOTO JJIEKTPOIUTAHUS.
B pexxume paboThl OT akKKyMyJIiTOpa WK B SHEprocOeperaromemM
PEXUME aKKyMYJIATOp OyIeT 3apsKaThCsl TOIBKO OT COTHEYHBIX
MOJTyJIeH (€ciIu SHEPrysi JOCTYIHA B IOCTATOYHOM KOJIMYECTBE)
Bxiroden (o ymonuanuio) | BeikiroueH
18 3BYKOBOM CUTHAI ”:i M ”:: b mnc
% i i
BosBpar (110 ymor4aHuo) ECJ‘II/I KHOIIKHM HE Ha)kuMaroTcs 6osee |
B CC O MMWH, TO HHIWKaIUsI BEPHETCA K
ABToMaTHueckuii | — Jr M3HavaJbHOMY cocTosiHuIo (Bxoanoe
19 BO3BpAT K HanpsKEHNUE/BBIXOIHOE HANIPSHKEHUE)
WHIUKAIUH TI0 Tlocnennnit Nupukanus Ha S5KpaHe NoClIeIHEN
YMOTYaHHIO POCMOTPEHHBIN 3KpaH MPOCMOTPEHHOMU TOJIH30BATEIEM
L Tl uHpOpMaIun
L e
H — =
Bxutouena (o ymonmuanuio) | Beikirouena
20 [MoscBeTKa SKpaHa |:' D EIE D N F
- (g _y
%, @
3ByKoBOii curnan npu | BriroueH (10 yMOITYaHUIO) BLIKJHoqu
IponaaHuu '3 'mi
22 OCHOBHOI'O HCTOYHHKA IEI e D rl |: |_| I
IIUTaHUuA
Pexxum bypass npu | Bypass otkitodeH (1o Bypass paspernieH
neperpysKe: YMOJTYaHHMIO) | Rl
[Ipu akTHBaLMK =) — 2 SO
YCTPOUCTBO TIepe- — I:' Ij d @ —
23 XOIWUT B JIMHEHHBIN @ —
PEKUM, €CITH B
pexxume paboThI OT
aKKyMyJISITOpa
MIPOUCXOIUT
neperpysKa
Paspemena (1o ymonyanuio) | 3anpenieHa
3anuce KOJ0B
25 A

omnboK

25 FER

Eg FdS

20
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Hanpsixenne
00BEMHOT0 3apsiaa
(C.V voltage).

Monens 1 kBA no ymomuanuto 14,1 B
ru 20 U
_ — v
_ — L L
%)

Monens 3 kBA no ymomuanuto 28,2 B
o 25 a9
‘w v
L

Mopuens 5 kBA no ymonganuto 56,4 B
BATT

Y cb 5G4

JlocTynmHO K HacTpolike, ecii B TporpaMMe S5 BbIOpaH TMOJIb30BATENLCKUIA PEKHM.
Mogens 1 kBA: moctymHa HacTpoiika B quamnasone 12,5B~15,0 B; Monens 3 kBA — B
nuanazone 25,0B~31,5 B; Monens 5 kBA — B quanasone 48,0~61,0 B. Illar 0,1 B.

27

Hampsoxenue
MOAJEPKUBAIOLIETO
3apsga.

Mopgens 1 kBA no ymomuanuro 13,5 B

l_' :' —l BATT l
cro 27 135

Monens 3 kBA o ymouanuio 21,0 B

cr w27 95
i L& CoJ

Mopens 5 kBA no ymonyanuto 54,0 B
BATT

- Pj 54D

JoctymHo K HaCTpOI/IKe, eclM B MporpamMMe 5 BBIOpaH MONh30BATEIECKHIA PEKUM.
Monens 1 kBA: goctymna HacTpoiika B quanazone 12,5B~15,0 B; Mogens 3 kBA:
nuanaszone 25,0B~31,5 B; Moaens 5 kBA: nnanasone 48,0B~61,0 B. Illar 0,1 B

29

HwxHnii mopor
OTKJIFOUYEHUS
aKKyMyJIsITOpa

Mopuens 1 kBA no ymomganuto 10,5 B
BATT
rou P 1INC
1.2

Monens 3 kBA 1o yMonanmo 27,0B

cog 220 3N,
i Lg o

Mopguenb 5 kBA no ymomuanuro 42,0 B
BATT

LY 9 4l

HoctynHo k HaCTpOI/IKe, €CJIM B TPOrpaMMe 5 BHIOpaH IMOJB30BATEIBCKHIA PEXKHM.
Mopgens 1 kBA: noctynna Hactpoiika B nuana3zone 10,5B~12,0 B; Mogens 3 kBA —
B auanasone 21,0B~24,0 B; Mozxens 5 kBA — B nuamnasone 42,0B~48,0 B. IIlar 0,1
B. Hactpoiika ¢ukcupyeTcst 1 BeIHMUNHA HANPSDHKCHUS OTKIIOYCHUS HE 3aBUCHT OT
% Harpy3KH.

30

BripaBHuBarommit
3apsn
aKKyMyJIATOpa

Bxirouen 3anpenieH

07een |30 Eds

I[aHHaﬂ HACTpOWKa JOCTYyNHA, €CIM B MporpaMme 5 BbIOpaHa
10JIb30BaTeNbCcKast HacTpoiika wim «Floodedy

21
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Mopgens 1 kBA, no ymonuanuto 14,6 B

BATT
Cu 41 1o o
Ve— @ -
Mogens 3 kBA, o ymonuanutio 29,2 B
“u 2! 2Jano
Hanpsokenue =— = _ |:| C v
31 BBIPABHUBAIONIETO |——— @ ————
sapsiga Mogaens 5 kBA, o yMonan:iIT(T) 58,4 B
a0
fv 31 oy
P = =
Juana3on Hactpoek ot 12,5 1o 15,0 B nns monenu 1 kBA;
ot 25,0 10 31,5 B mia moaenu 3 kBA u ot 48,0 1o 61,0 B miisa Mmomgenu
5 kBA. IIlar 0,1 B.
hamna3oH HacTpPOeK OT 5 MHUH 0
AuTenLHOCTD 0% o yi/IOanHH}O JQIOO MUH, 11ar HaETpOﬁKH — 5 MUH. 8
33 BBIPABHUBAIOIICTO 3 q b (I
3apsaa - (I
@D — =
12 Mara3oH HACTPOEK OT 5 MHH [0
Ilponenue O i gOO MUH, [11ar HangoﬁKH — 5 MUH.
34 BbIPaBHUBAIOIIETO :il—i l E]ﬁ ’
3apsana - (NN
@ ~
NurepBan 30 mHei 0 YMOTYaHHIO JAunanason Hactpoek oT 0 1o 90 jHel,
35 MIPOBEICHUS T M 1ar HaCTpOUKu — 1 eHb.
BBIPABHUBAIOLIETO | _| :i I d
3apsiaa @
Pazpemena 3anperena (110 yMOITYaHHIO)
nEn 45 ©4cC
30 iR O Hgo
Hewmemennas D — @D — ==
36 AKTUBALIUS Jlannast QyHKIMS JOCTYyITHA TOJBKO MPH BKIFOYEHUN HACTpOoiiku 30.
BepaBHuBaromero | [Ipy  BbOOpe  3HadeHust «PaspemreHa»  (QyHKUHMS —IPOBEICHUS
sapsa BBIPABHUBAIOIIECTO 3apsija aKTHBUPYETCS HEMEJICHHO, Ha TJaBHOM

CTpaHHMIle YKpaHa 0TOOPA3HUTCS HAMHUCEH «E . [Ipu BEIOOpE 3HAYEHHUS
«3armpelneHay BbIPAaBHUBAIOIINN 3apsii OyAeT MPOBEACH MO0 3HAYCHUIO
B mporpamme 35. Hammuces «E5y He GymeT oToOpaskaThes Ha SKpPaHe.

22
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HACTPOMKA DKPAHA

Nudopmanus na XK-mucrnee mnepexmtodaercs HaxatueM KHOMOK «UP» («BBEPX») m «DOWN»y»
(«BHI3»). Beibupaemas uabopMaIys MepeKIIOUaeTcsi B CIECIYIONIEM MOPSIKE: BXOJHOE HAMpPsKEHHUE,
BXOJIHAs 4YacTOTa, HaNpsbKeHUEe (OTOIIEKTPUUECKOTO MOAYINS, TOK 3apsijia, MOIIHOCTh 3apsia,
HANPSDKEHUE aKKYMYJISITOPa, BEIXOJHOE HANPsHKEHUE, BBIXOHAS 9acTOTA, MMPOLIEHT HArpy3KH, HATpy3Ka B
BT, narpy3ka B BA, mOoCTOSIHHBIN TOK pa3psia, OCHOBHAsI U BTOpas BEPCUU MPOIITUBKH.

HactpaunBaemasi uHgopmanus

KK-gucnaei

Hanpsioxenue Ha Bxoze/
Hanpsioxenue Ha Beixoae
(9KpaH 1Mo YMOIYaHUIO)

Hanpsokenne Ha Bxoae = 230B,
BeIxone = 230B
INPUT OUTPUT

=230

HaIpsDKEHUE Ha

______
QA 0[]
g = O

YacrtoTa Ha BX0OJ€E

Yacrtora Ha Bx0oAe=501"11
INPUT

=500,

OUTPUT

230’

S-Bo A

HanpspkeHne GpoTodIeKTpHIecKOro MOy st

Hanpsixenue dotoanekrpuyeckoro moaysis = 60B
QUTPUT

——

---------- —'

gﬁ ’ CHARGING

Tok 3apsma SOA
BATT OUTPUT
) A EI My
(M )
Toxk 3apsina

MouHocTh 3apsaa

MomnocTb 3apsaa MPPT = 500 Bt

_BATTl OUTPUT
odo- 'd3p

23
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Hanpsokenue akkymynaropa=25,5 B, Hanpsbkenue Ha

Beixone =230 B

_BEI' - OUTPUT
HanpspkeHne akkymyiisitopa/ |-l |-| ':JV E' 3 I] !
Hanpsixenue Ha BbIxoJie -
i i
e.n!-.»%____‘ - 100%
ﬁ .......... .! |=_I I' 25%
Yacrota Ha Beixoae=50I"11
BATT OUTPUT
JC T I NIN
_ ) |
Yacrora va BeIXOUE | o ]
{ ¥
©===!-¢%““1 ’ 100%
ﬁg..........: I=_| Il 25%
[Tponent Harpy3ku=70%
BATT LOAD
255 M,
:J‘ 'L_J Yo
[IpoueHT Harpy3ku - - s I .
; P
e:::#--»%_-.-.‘ " 100%
7 — = [ 2o

Harpyska B BA

Korma mnonkmtodyeHHas Harpy3ka MeHee 1 kBA,
mokasarenb OynmeT oroOpaxkarbcs B Qopmare

«xxx VA, KaK IT0Ka3aHo HIKeE

BATT

LOAD
il

¥
100%
L]
]
I/ 25%

Korma mnoaxmoueHHas Harpy3ka Oomee 1 kBA
(>1 xkBA), mnoka3arenb Oyaer oToOpakaThCs B
dopmare «x.x KVA», kak oka3aHO HHUXKE.

LOAD

c95 150"
-
| ¥
e.:.:.*%""‘ "
- = oo
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Harpy3ka B BT

Korna Harpyska menee 1 kBt, mokasarens Oyzaer

otoOpaxarbcst B dopmate «xxx Wy, Kak MOKa3aHO
HUXKE.

BATT LoAD
| Iy e
C 23 -

]
I

Korga mnonxmrodyeHHas Harpy3ka Oomee 1 kBT
(>1 kBTt), mnokaszarenr Oyaer OTOOpakaThCs B
dopmare «x.x KWy, Kak mmokazaHo HUKE.

BATT LOAD

A Cv l_ll K

c
.
i ¥
e“:!"'[Z""‘; @ I;/mo-/.
- I ——) 1 25
:ﬁ ---------- ’ CHARGING ' =
Hamnpsoxenue 25,5 B/ Tok pazpsga 1 A
BATT BATT
El IE' 5 v | a
Hamnpsbkenne Ha akkymyJaTope / TOK paspsiia = I
aKKyMYyJIATOpa

e 4 N
oo Jl
Bepcwust mpoImmBKE 0CHOBHOTO TIpoIieccopa e
e.:--_..%____ 100%
4 f_—_11 ]
.-g. .......... = @ [ 2s%
o f—1

Bepcus npommBky BTOPOTO Mpoueccopa

Bepcus npommBku BToporo mporeccopa 00003.03

mni .
Je w2 5

2 B

100%

=s=_

25%
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OIIMCAHUE PEXKXUMOB PABOTbBI

Pexxum padoTtsl

Onucanue

KK-aucnuaei

Pexum oxunanus /
Pexum
SHEeprocoOepeKeHUs

IIpumeyanwue:
*PesxuM 0XKuIaHus
WNHBepTOp HE BKIIIOYEH,
HO TIPU 3TOM OH MOXET

YceTpoicTBO He

3apsi OCYIIECTBISIETCS OT CETU U (POTODIEKTPUIECKOTO
MOMYJIst

QA

0
I
>
]
0
F
o

3apsi1 OCYIIECTBIIACTCS OT CETH

Q2

3apsiKaTh aKKyMYJISTOP reHepHpYeT TOK
0e3 mepeMeHHOT0 TOKa Ha (—
Ha BBIXOJIE, HO | —
2 Il’)lxoﬂe‘ BCE PaBHO MOXET CHARGING
SKUM
3apsUKaTh 3apsim  OCYHIECTBISETCS OT  (POTOIIEKTPHUIECKOTO
sHeprocOepexkenus: [Ipu
AKKYMYJIATOPD MOJIYJIst
aKTUBAIIUHU JTAHHOTO
peXHUMa BBIXO % 3
WHBEpTOpa OyaeT
? I
OTKIIIOUEH, €CIIU 7177 . I=I
MOIIIHOCTh HATPY3KH v e }3—’m;
OUYeHb MaJia WK
He 3apsxaercs
OTCYTCTBYET.
[ —
I
|
3apsiy OCYIIECTBISIETCS OT CETH U (POTOTEKTPUIESCKOTO
MOJIYJISI
Q-CA,
? I
717 . I=I
e )
CHARGING
3apsi OCYIIECTBISETCS OT CETH
Pexxum HeucnpaBHOCTH
QA
[Ipumeyanue: AKKYyMYJISTOpPBI (e
*OmuOKY BHI3BAHBI MOTYT —
OLIMOKOM BHYTpEeHHEH 3apsKaThCs OT CHARGING
HETH WK BHOIITHEMHA CCTH B OT 3apsa  ocyliecTBaseTcd OT  (POTOPIEKTPUUECKOTO
NPUYUHAMHU, TAKAMH KaK | (OTODIEKTPUYEC | 3/ Ty
neperpeB, KOPOTKOe KOT'O MOJTYJISL.
3aMbIKaHUE Ha BBIXOJIE U % 3
T.II. ’
L I—_I
74 —J

0
I
b
]
9
z
o

He 3apsoxaercs

i
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3apsin OCYIIECTBIISCTCSI oT ceTu u
(hOTOANEKTPUIECKOTO MOIYJIS

BYPASS
~ - - - -
YcerpoiicTBo i H
Oyner °====-.,l7£____ 100
o0ecrieunBaTh ' 3 r
BBIXOJIHOH TOK ﬁ K [ — Il 25%
. B = ————————— — o
N 3a CUET {11 e —
JInHelHbIN pexuM HCTOUHNKOR CHARGING
3aps1 OCYIIECTBISETCS OT CETH
nuranusd. [Ipu
3TOM OHO MOYKET .o/ PAS S ]
3apsKaTh i 4
AKKyMYJIATOP. ©===="’%---—1 - 100%
— ' 25%
| om— )
CHARGING
[Mutanme oT akkymysaTopa u (HOTOIIEKTPUIECKOTO
MOIYJIst
YcerpolicTBo 7 ooy 1004
Oyner 'A""W:‘"’"’A"'* |
o0ecreunBaTh t (— ]
o L E— o,
Pexum pa6OTbI oT BBIXOIHOH TOK 3a .'. * — f| 25%

aKKyMyJsITOpa CUET CHARGING
akkymysstopa u | [luTaHue OT akkyMyIsTopa

¢doTornexkTpuyec

B f) [
KOT'O MOJYJIS. o = [}
J

— ' 25%

m_

OIIMCAHUA ®YHKIHNU BBIPABHUBAIOLIEI'O 3APAIA AKKYMYJATOPA

@yHKIMS BBIpaBHUBaHUS J100aBiIeHa B KOHTposUiep 3apsia. OH MO3BOJISIET OCTAaHOBUThH M MPEJOTBPATUTH
HAKOIUIEHHWE OTPUIATENIbHBIX XUMHUYECKHX d()(PEKTOB, TAKMX KaK PACCIOCHUE 3JIEKTPOJIUTA — COCTOSTHUE,
OpyU KOTOPOM KOHIIEHTpalus KUCJIOTHI OoJibllle Ha JHE OaTape, 4eM CBEpXy. BbIpaBHHMBaHUE Takke
MOMOTaeT YJalIUTh KPUCTAJUIBI CYIb(aToB, KOTOPbIE MOTYT 00pa3oBaThCsi HAa MOBEPXHOCTH IJIACTHH
(anextponoB). laHHoe siBIEeHUE, Ha3blBaeMoe cylib(daraiyeld, MpUBEIET K CHIXKEHHUIO OOIIed eMKOCTH
6arapen. [loaToMy pekoMeHaAyeTCsl IEPUOIUYECKU IPOBOIUTDH BEIPABHUBAIOIINN 3apsij] aKKyMyJIsTOpa.

e Kak npuMeHsATh GyHKIMIO BLIPABHHBAIOLIET0 3apsia

Crauana axkTuBHpyHTe (YHKIHMIO BBIpaBHHBaromero 3apsiga, Hactpoiika 30. 3atem Bwr cmoxkere
UCIIOJIb30BaTh JaHHYIO (DYHKIIMIO B IIpoIiecce pabOThl OJJHUM U3 CIEIYIOLIUX CIIOCOOOB:

1. Tlyrem ycTaHOBKHM MHTEpBaJia IPOBEACHUS BhIpaBHUBAIOMIETO 3apsiaa, Hactpoiika 35.

2. AKTUBUpPOBaTh HEMEIJICHHOE MTPOBEACHUE BRIPaBHUBAIOLIETO 3apsiaa, Hactpoiika 36.

e Koraa npoBoaurcsi BBIpABHUBAIOLIUI 3apsij

B cnyuae mnpumeHeHHs HEOOXOAMMBIX HACTPOEK (CM. BBIIIE)  KOHTPOJUIEP HAYHET MPOBOAUTH
BBIPABHUBAIOIINI 3apsij] HA CTA/IUU MOAICPKUBAIOIIETO 3apsia.
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Hanps:xenne
BbIpaBHUBaKOLIE |— — —
ro 3apsiia

Hanps:xenne
nojaep:RuBamer | — - —
0 3apsiga

3apsin

é:HOBHOI‘z’I [oxnepxu-
BapsiT BaIOIIHI

3apsin

[MonnepsxuBaromuit

. HpO}IOJDKI/lTe.]ILHOCTL BBIPABHUBAKOIIEIO 3apsaa U €ro nmpoajceHue

Ha cragum BbIpaBHMBAIOIIETO 3apsla KOHTPOJUIEP IOJA€T HA AaKKyMyJSTOp KaK MOXHO Ooibluee
KOJIMYECTBO SHEPIHU A0 TEX IOp, NOKA HANPsKEHHE Ha KJIEMMax aKKyMyJIATopa He JIOCTUIHET 3HaueHUs
HaIpsDKEHUs BbIpAaBHUBAIOLIETro 3apsja. /lanee KOHTposuiep MEpEeXOAUT B PEXHUM 3apsia MOCTOSHHBIM
HanpspKeHUeM. 3apsii MPOJOJDKAETCsl 10 HMCTEYEHHs YCTAHOBJIEHHOI'O BPEMEHM JUIMTEIBbHOCTU

BbIPABHUBAIOLICTO 3apsja.

Hanpsiskenus:
BripaBHuBaowero 3apsaaa f—— —
Mornomenus 3apsina |— —
MMoanepxuBarouiero 3apsiga |—

JITUTeNbHOCTD
BBIPAaBHUBAIOIIETO
3apsa

BripaBHUBaromuit
SRS ADT TR

Tem He MCHCC, Ha CTaJWK BBIPABHUBAIOUICTO 3apsaa, MpU HCTCUCHUHW BPCMCHU IIPOBCACHHA 3apsja,
HaIpsDKEHNE Ha KJIEMMaxX aKKyMyJIITOpa MOXET HE JOCTUYb YPOBHS, YCTAHOBIEHHOIO B HacTpolike 31. B
9TOM cily4yae KOHTPOJUIEP MPOIIUT MPOBEICHHE BbIPABHUBAIOLIETO 3apsiia 10 BEIMUYUHBI, YCTAHOBICHHON
B HacTpoiike 34. Ecim HampspkeHMEe Ha KJIEMMax TaK M HE JIOCTUTHET YPOBHS HaIPsDKEHUA
BBIPAaBHUBAIOILIETO 3apsi/ia, KOHTPOJUIEp MPEKPATUT MPOBEACHUE BBIPABHUBAIOIIETO 3apsiia U BEPHETCA K

pexuMy nojaepxkuBatomiero (0ydgepHoro) 3apsaa.

A

Hanpsiikenns:
BripaBHuBawoLero 3apsaaa | — — —
Hornomenus 3apsiga |~
Honaepaxusaronero 3apsjga
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Koabl ommook

Kox ommnokn Onucanue HEMCIPABHOCTH MN300paxenne HA IKpaHe
m

01 Bentumnsatop HeucnpaBeH I) le=
C o
fl_l L]

02 [IpeBblilIeHNE TOMYCTUMOM TEMIIEPATYPbI ] EI
Ll J
r|_' =

03 [IpeBbIieHNe HANPSDKEHHS HA aKKYMYJISITOPE L ez
Ly -t
‘|_| 1

04 [ToHnkeHHOE HANPSHKEHNE HAa aKKYMYJISITOPE e
(& =)
f'|_l - |

05 KopoTkoe 3ambikaHie Ha BBIXO/I€ WIH NEperpeBaHue I 5

06 BeixoiHO€ HanpskeHue BHE JOMYCTUMOIO AUana3oHa D Em
L -

r, 5]
y Ml

07 [TpeBblmIeHNE JOMYCTUMON ATUTEIBLHOCTH MIEPErPy3KU ) lem
w )
r-l_l =

08 [TpeBblmeHNe OITyCTUMOTO HANPSHKCHUS B IIUHE ] B
L
.rl_I h ]

09 Ommbka Ha BXOJIE MPH TIABHOM ITyCKe J gm
A =7
[ rra—. !

11 Hewucnpasno rinasHoe peie = I
L. -

51 Ileperpy3ska no Toky miu K3

52 [ToHmxeHHOE HANpsKEHNE HA IIMHE

53 Ommbka 11aBHOTO MMyCcKa HHBEPTOpa

55 [IpeBbllIeHNE TOCTOSSTHHOW COCTABJISIONICH HA BBIXOJIE

NEPEMEHHOT'0 TOKa

56 PazoMKHYT pazbeM MOAKIIOYSHHS aKKyMYJISTOPa

57 JlaTurk TOKa BBILIEN U3 CTPOS

58 [ToHMXEHHOE BBIXOIHOE HATPSKCHNE

Ipumeuanue: xkob1 51-58 moctynHsl ToabKO it Mojaernei 3 kBa plus u 5 kBA

NuaukaTop HEUCIIPABHOCTH

Kon Onucanue .
3BYKOBO# CHTHAJI Muramwiuee u3o0pakeHue
HEUCNPABHOCTH HEHCIPABHOCTH
Benrtunsaro
01 p 3 3BYKOBBIX CUTHAJIa B CEKYHAY D =A
HEeHCIpaBeH -~ L
AKKYMYJISITO .
03 yMY p 1 3BYKOBO# CHUTHAJ B CEKYHIY D BA
nepe3apsHkeH o =
Husknii ypoBeHs M
04 P 1 3BYKOBOIi CUTHAJI B CEKYHIY L A
3apsiia akKyMyJIsITopa — L
[—ar==]
n j A '= 100%
07 [Teperpy3ska 2 3ByKOBBIX curHana B cekyHny [ \J | 1 2o
OVER LOAD
v [ ep—
10 CHmxeHue BBIXOAHOM | 2 3ByKOBBIX CUTHAJA B INA
MOIIHOCTH 3 CeKyHIbI Y
29
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BripaBHuBarommit
3apsg

HET

Fga
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TexHnuyeckue XapaKTepUCTHKH

Tabauua 1. XapakrepucTuku pe:kuMa padoThl OT CeTH

MOJAEJIb HHBEPTOPA

1 kBA - 5 kBA

(I)opMa BXOJHOT'0 HANIPAKCHUSA

CunyconanbHbIN (OT CETH WM TEHEPATOpa)

HoMmuHajanbHoe BXoaHOe
HANIPSIZKEHH e

230 B nmepemeHHOTO TOKA

Huskuuii ypoBeHb BXOIHOT'O
HANPSAKEHUs, IPH KOTOPOM
NPOMCXOAUT OTK/IIOYEHHE
YCTpOIiCTBA

170 B + 7 B mep. Toka (MBII);
90 B +7 B mep. Toka (YcTpoiicTBa)

HuxHuil ypoBeHb HANIPSIKEHM S,
NMPHU KOTOPOM BOCCTAHABJIUBAETCH
pabdoTa ycTpoiicTBa

180 B + 7 B mep. Toka (MBII);
100 B =7 B mep. Toka (YcTpoiicTa)

BepxHuii ypoBeHb HANIPSIKEHUS,
NPH KOTOPOM IPOHCXOAUT
OTKJIIOYEeHHE YCTPOMCTBA

280 B + 7 B nep. Toka

Bepxnuii ypoBeHb HANPAKEHUS,
NPU KOTOPOM BOCCTAHABJINBACTCH
pabota ycTpoiicTBa

270 B £ 7 B nep. Toka

MakcuMaJbLHO€e BXOJAHOE
HANPsiKeHUe MePeMEeHHOr0 TOKa

300 B

HomuHanbHasi 4acTOTA BXOJAHOIO
JICKTPONUTAHUS

50 I'u / 60 'y (ABTOOMpEAETICHNE)

HuskHuii ypoBeHb 4acTOTHI, IPH
KOTOPOM IPOMCXOAUT
OTKJIIOYEHHE YCTPOMCTBA

40+1 '

HuxHuil ypoBeHDb 4aCTOThI, PH
KOTOPOM BOCCTAHABJINBAeTCS
pabdoTa ycTpoiicTBa

4241 T'n

BepxHuii ypoBeHb YaCTOThI, IPH
KOTOPOM NPOMCXOAUT
OTKJIIYEHHE YCTPOMCTBA

65+1 '

BepxHuii ypoBeHb 4acTOThI, IPH
KOTOPOM BOCCTAHABJIMBAETCS
paborta ycTpoiicTBa

63+1 T'g

3ammuTra ot KOPOTKOI'o 3aMbIKaHUSA
Ha BbIX0/1€

ABTOMaTHYECKUI BHIKIIOYATECIIb

AP PpekTUBHOCTD (JIMHEHHBIH
PeRUM)

>95% (HomuHanbHas oMuueckasi Harpy3ka, akKyMyJIsITop
TOJTHOCTBIO 3apsHKEH)

Bpemsi nepexkiiiouenust

10 mc (MBIT); 20 mc (YcrpoiicTBa)

CHHMKeHre BBIX0THOH MOITHOCTH:
Korna BxonHoe HanpsipkeHUe
MEPEMEHHOTO TOKA YMaaeT HUKE
170 B, BbIXOHAsI MOIITHOCTH OyAeT
CHM)KEHA.

MOHIHOCTI) Ha BBIXOAC

\
HomwunanpHas momuocTs [ * % = * * /_

90B

50% morHOCTH

1708 2808 Bxopmoe HampsHKEHUE
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Tadamnua 2. XapakTepuCcTHKH pekuMa padoThl 0T aKKYMYJISITOPOB

MOJIEJIb UHBEPTOPA 1 xkBA 3 kBA 3 kBA plus 5 kBA
Homunannuast BhIxoanas 1 xBA/1 kBt 3 kBA/3 kBt 5 kBA/5 kBt
MOIIHOCTD

@opMa BbIXOIHOT0 HANIPSIKEHUS

Yucras cuHycouaa

PeryaupoBka BbHIXOHOTO
HANIPSIZKeHU s

230 B mep. Toka £5%

BbpixoaHas yacrora

50T

ITuxkoBasi 3¢ PeKTUBHOCTH

93%

3amura oT neperpy3Ku

5c npu Harpy3ke > 150%; 10c npu Harpy3ke 110%~150%

IIponyckHas cnoco0HOCTH

2* HOMUHAJIbHAS MOIIHOCTh B TCUEHHUE 5 CEKYH]I

HomunajnHoe BXoaHOe
HaIpPsZKeHHe NOCTOSTHHOT0 TOKA 12B 24 B 48 B
(AKKYMYJISITOP)
Hanpsi;keHue X0J10JHOT0 3aIycKa 115B 23.0B 46,0 B
Ilpeaynpexxkaenue 0 HU3KOM
HaNpsiKeHUH HA AKKYMYJISITOpe
npu Harpyske meHee 50% 115B 23.0B 46.0 B
npu Harpy3ke 6omnee 50% 11.0B 22.0B 44.0 B
Huzxkauii mopor HanpsskeHus
BOCCTAHOBJICHUSI Pa00THI OT
AKKYMYJISITOpa
npu Harpyske meHee 50% 11.7B 235B 47.0B
pu Harpy3ke 6osee 50% 115B 23.0B 46.0 B
Huzxkuuii mopor HanpsiskeHus
OTKJIIOYEHHs AKKYMYJITOpa
npu Harpyske meHee 50% 10.7B 215B 43.0B
npu Harpyske 6oxee 50% 10.5B 21.0B 42.0B
BepxHuii mopor BocCTaHOBJIEHUS 150B 3208 62.0B
HANIPSIZKEHUsI HA AKKYMYJIITOpe
BepxHuii nmopor Hanpsi:KeHust 160 B 33.0B 63.0 B
OTKJIIOYEHHs AKKYMYJIATOpa
[MoTpedasiemasi MOIITHOCTD 0e€3 <25 Br <55 Br
HArpy3KHu
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Tadamnua 3. XapakTepuCcTHKH peXuMa 3apsiaa

3apsa aKKyMyJIITOPOB IPU NUTAHUHU OT CeTH

MOJIEJIb MHBEPTOPA 1kBA | 3xkBA | 3xBAplus | 5kBA
AJITOPUTM 3apsijia 3-CTaAMTHbBIN
Tox 3apsiza (mpy HOMUHATIBHOM 20A 25A 60 A
BXOJIHOM HAITPSDKCHUH)
Hanpsixenue C senarcum 146 B 29,2 B 584 B
sapsa 3J1eKTPOJTUTOM

AGM / Gel 14,1 B 28,2 B 56,4 B
Hanpsizkenue noaaep:KuBaoiero 135 B 7B S4B
3apsjaa
I'padux 3apsina / | .
3apsa akKyMyJIATOpa pu padoTe oT COJIHEYHBIX MOYJIeli A1s1 uHBepTOpoB ¢ PWM
MOJEJIb UMHBEPTOPA 1 kBA 3 kBA S kBA
Tok 3apsiia 50 A
HanpsiskeHue cucTeMbl NOCT.TOKA 12B 24B 48 B
Padounii 1uana3oH HANPSKEHUI 15~18 B 30~32 B 60~72 B
MaKCHI\faJIbHOG HanpskeHue UXX 55 B 30 B 105B
MoayJeii
ToyHOCTH U3MepeHUsI HANPSIK-S1 +0,3%
OnHoBpeMeHHBIN 3aps/l OT CETH M COJIHEYHOM OaTapen
MakcuMaJbHbIN TOK 3apsiia ‘ 50 A ‘ 70 A \ 110 A
3apsig aKKyMyJIITOpPa P padoTe 0T COTHEYHBIX MOAYJIeH A1 MHBepTOpoB ¢ MPPT
MO/JEJIb HMHBEPTOPA 1 kBA | 3 kBA 3kBA plus | 5 kBA
Tok 3apsiia 40 A 60 A
MaKCHI\faJIbHOG HanpskeHue UXX 102 B 145 B
MoayJeii
uanason nanpstkenust MPPT 5 g p 30~80 B 30~115B | 60~115B
KOHTPOJLJIepa 3apsiia 0T MOYJIei
OnHOBpeMeHHbBIN 3aps/l OT CETH M COJIHEYHOM 0aTapen
MakcuMaJibHbIH TOK 3apsiia | 50A | 60 A | 120 A
Tab6auna 4 O01mue XapakTepuCTUKU

MOJIEJIb MHBEPTOPA 1kBA | 3xBA | 3xBAplus | 5kBA
Cepruduxanus 06e30MaCHOCTH CE
Jlnana3oH pabo4yux TeMIepaTyp Ot -10°C go 50°C
Temneparypa xpaHeHus -15°C ~ 60°C

BaaxkHocTh OtHOCHUTENBHAS BIAKHOCTH OT 5% 10 95% (0e3 KoHaeHcaTa)
I'a6aputsl (I'xIIxB), MM 88 x 225 x 320 {100 x 285 x 334 100 x 300 x 440

Bec Herro PWM Moaeib, kr 4.4 6,3 - 8,5
Bec nerro MPPT moaensn, Kr 4.4 6,5 9,5 9,7
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YcTpaHeHue HEMCIIPABHOCTEH

KK/LED/ Oo6bsacuenne /
HeucnpaBHocTb Pexomenganuu
3ymmep Bo3moxkHasi npu4YHHa
YcrpoiicTBo KK / LED u 3ymmep
aBTOMATHYECKH OyIyT aKTHBHHI B Hanpsoxerne akkymysTopa 1. Ilepe3apsaute akKKyMyJIATOP.

OTKJIFOUAETCSI BO
BpeMsI 3alycKa.

TEYeHHUE 3 CeKyHJ, a
3aTeM OTKJIFOYATCH.

ciumkoM Huskoe (<1,91 B/an)

2. 3aMeHUTE aKKyMYyJISTOP.

Hert oTBera nocie
BKJIIFOUCHMU .

Het unaukanuu.

1. HanpskeHue akkyMyisTopa
cnumkoM Huskoe (<1,4 B/aim)
2. Cpabotan npe1oXpaHHuTelh

1. O6paruTeck B cepBUC AJIs 3aMEHEI
TIPEIOXPAHUTEIIS.

2. Ilepezapsaure akKyMyJIsITOP.

3. 3aMeHHNTEe aKKyMYJISATOP.

Ectp monkirouenue
K CeTH NMUTAHUs, HO
YCTPOMCTBO
pabotaer B pexxume
paboTsI OT
aKKyMYyJIsITOpa.

Bxonnoe HanpsixkeHue
otobpakaetcs Ha JKK-
JaucIiee Kak «0», u
MUTAET 3€JICHBIN
CBETOJIUO/.

Pa3zoMKHYT npenoxpaHuTems Ha
CETEeBOM BXOJI€ IEPEMEHHOTO
TOKa

[IpoBepsbTe, HE cpabOTAT M ABTOMATHYECKHI
BBIKJIIOYATENh U TIPABHIIBHO JIN ITOAKIIOUCHA
JIVHUS IEPEMEHHOTO TOKA.

Muraert 3e1eHbIH
CBETOJHO/I.

Henocrarounoe kauecTBo
CETEBOT0 3JIEKTPOIUTAHUS.
(Cetp unu reHeparop)

1. Y6enurech, 4To IPOBO/Ia EPEMEHHOTO
TOKA HE CJIMIIKOM TOHKHE W/MJIM HE CITUIIKOM
JUIMHHBIC.

2. [IpoBepbTe, XOpOLIO JIK PabOTAET FEHEPATO
(ecnu ucnoaB3yeTcst) U MPaBUIILHO JINX
HACTPOEH ANANa30H BXOIHOTO HAIPSKSHUS.
(UBI1—YcTpoiicTBo)

Muraer 3eneHblit
CBETOIUO,.

VYcranosieH pexum «Solar
First» B kauecTBe
[PHOPUTETHOTO HCTOYHHUKA
JIICKTPOINUTAHUSL

W3MmenuTe npuOpUTET UCTOYHUKA
anmekrponuTanus Ha «Utility firsty.

Korna ycrpoiictBo
BKJIIOUEHO,
BHYTpPEHHEE pere
MHOTOKpPaTHO
BKJTFOYAETCS U
BBIKJIIOYAETCS.

KK-nucmein u
CBETOAUObI MHUTAIOT.

AKKYMYJISITOP OTKJIFOYEH.

IIpoBepbTe, MPaBUIBHO JIM MOJKIIOUEHbI
IIPOBOZA aKKyMYJISATOpA.

3ymmep nogaer
HEIpEepbIBHBIN
3BYKOBOW CHUTHAJ, U
TFOPUT KPACHBII
CBETOJHO/.

Kop ommoku 01

BeHTI/IJ'IHTop HCUCIIPABCH.

3ameHuTe BCHTHUJIATOP.

Kox omm6ku 02

BuyTtpennss remneparypa
6ounee 100 °C.

IIpoBepbTe, HE EPEKPBIT JIM IOTOK BO3yXa B
YCTPONCTBE U HE CIIMIIKOM JIX BBICOKAs
TEeMIIepaTypa OKpYKarollel Cpenbl.

Kox omm6ku 03

AKKYMYJISITOD ITepe3apspKeH.

OOparuTrech B CEPBUCHBIIH LIEHTD.

CIUILIKOM BBICOKOE
HaNpPsDKEHUE aKKyMYJISTOpa.

[IpoBepbTe, COOTBETCTBYIOT JIM TPEOOBaHUSIM
THIT ¥ KOJINYECTBO Oarapeii.

Koz omm6ku 05

KopoTtkoe 3ambikanue Ha
BBIXOJIE.

IIpoBepbTe NpaBUILHOCTH NOAKIIOUEHUS, U
CHUMMUTE JIMIIHIOK HarpysKy.

Ko ommm6km 06/58

YpoBeHb BBIXOJAHOTO
HaIpsHKEHUS HAaXOJUTCs 3a
npeaeaaMu 10IyCTUMOTO
Jrana3oHa (HampspKeHue
nHBepropa Hke 190 B nep.
TOKA WJIH BBIILIE

260 B niep. Toka)

1. YMeHbIHTE MOAKIIOUEHHYIO HATPY3KY.
2. Obparurech B CEpBUCHBII LIEHTP.

Kox omm6ku 07

Omnoka neperpysKky.
HNuBepTop neperpyxeH Ha
110% monbliie AOMyCTUMOTO
BpEMEHHU.

YMEHbLINTE NOAKIIOUYEHHYI0 HArpy3Ky,
OTKJIFOYHUB 4acTh 000PYAOBaHUS.

Kox ommbku
08/09/53/57

HeucnpaBHOCTb BHyTpEHHUX
JJIEMEHTOB.

OO6parurech B CEpBUCHBII LEHTP.

Kon omm6ku 51

Ileperpyska wim CKauok TOKa.

Kox omnbxu 52

CHUIIKOM HU3KOE HAIIPpS’KCHUC
Ha BXOJC.

Kon ommnbku 55

BBIXOZIHOG HAIIps’)KCHUEC HE
C6aJ’IaHCI/IpOBaHO.

[lepesamyctute ycrporicTBo. Ecim ommoka
TTOBTOPHUTCS, MOXKAITyiicTa, 00paTUTECh B
CEPBUCHBIN IIEHTP.

Kon ommbxu 56

AKKyMYyJISITOD IJIOXO
MOJKIIIOYEH WU MePEropen
NIPEeIOXPaHUTETD.

Ecnu akkymysiTop HOJKITIOYEH PABUIBHO,
MoKaryiicra, 00paTuTech B CEpPBUCHBIIN
HEHTP.
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["apaHTUWHBIN TAJI0H

Mopens naBepropa :

CepuiiHblil HOMEP :

Jara nipomaxu:

ITponasert: M.IL

Anpec npoaasua:

Tenedon mponarua:

Cpok rapantuu Ha uaBepTOpbl SMartWatt cepuu eco cocrasinsier 24 Mecaia u
HCUHCIISIETCS CO IHS ITOKYTIKU TOBapa.

B cnydae ecnm nHBEpTOP BBIMIET U3 CTPOS HE MO BUHE [lokynarens, B TeueHnn
rapaHTUHHOTO CPOKA, MOCTABIINK 005S3yeTCsl IPOU3BECTH PEMOHT WA 3aMEHY
WHBEpPTOpa 0€3 JOTMOTHUTEIHHON IJIATHI.

["apaHTHITHBIA PEMOHT NMPOU3BOJUTCS B CEPBUCHOM LIEHTPE MTPOU3BOAUTEIIS UIIU
nponaasua. Cpok rapaHTHH NPOUIEBACTCS HA BPEMSI PEMOHTA HHBEPTOPA.
["apanTHs HE pacnpoCTpaHsIeTCs Ha:

- MEXaHUYECKHUE, XUMUYECKUE, TEPMUUECKHE U WHBIC TTOBPEKICHUSI 000PYI0BAHUS
- BBIXO/JI U3 CTPOSI MO MIPUYMHE HECOOTIOCHUS TPABUJI YCTAHOBKH U SKCILTyaTaIlluu
JTAaHHOTO UHBEPTOPA.

- BCckphITHE, PEMOHT M MOJEPHU3ALINIO HEABTOPU30BAHHBIMH JIMIIAMH.

["apanTus HE pacpoCTpaHIETCs Ha yIepO, MPUUYUHEHHBIN IPyroMy 000pyA0BaHUIO.

ToBap nony4eH, MEXaHUYECKUX MTOBPEXKICHUN HE UMeeT. K BHEIIHEMY BULY U
KOMILUIEKTAlUK NPEeTeH3Ui He uMero. C TapaHTUITHBIMU 00513aT€IbCTBOM O3HAKOMIIEH U
COTJIACEH.

ITokymnareins

)50
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