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1 MPO UE KEPIBHUUTBO

1.1 Mpu3HayveHHA

Y uboMy NOCIBHUKY onucaHi npouec 36upaHHs, YCTaHOBKa, eKCcrnyaTauisi Ta YCyHEeHHsi Henonagok 4aHoro NpucTpoto.
YBa)HO npouunTanTe Lern NocibHMK nepen yCTaHOBKOK Ta eKchsyaTauieto, 30epexiTb NoCiOHMK A1s noganbLuoro
BUKOPUCTAHHS.

1.2 Cdepa 3acTocyBaHHA

Llen nocibHUK MIiCTUTb pekoMeHAaLil 3 TeXHiKM 6e3nekn Ta MOHTaXy, a TakoX iHopmaLito NPO IHCTPYMEHTU Ta NPOBOAKY.

2

IHCTPYKUII 3 TEXHIKN BE3MNEKU

YBATA! Lien po3ain MicTuTb BaXknuBi iHCTpyKLUii 3 6e3nekn Ta ekcnnyaraduii.

MpouunTaitTe Ta 36epexiTb L0 IHCTPYKLiIO ANsi BAKOPUCTAHHA B MaibyTHLOMY.

MNepen BUKOPUCTAHHAM NPUCTPOIO NpOYUTaNTE BCi iIHCTPYKLUITi Ta nonepea)yBarbHi NO3HAYKM HA NPUCTPOI, Ha
GaTapesx i yci BignoBigHi po3aninu uboro nocibHuka.

YBATA. LLIo6 3MEHLWNTN pU3nK OTPUMAHHS TpaBMW, 3apsaxanTe nvie CBUHLEBO-KUCIIOTHI akyMynsTopu
rMmMOOKOro LuKy.

Batapei iHWnx TMNiB MOXyTb BUOYXHYTU, CNPUYMHMBLLN TPABMU Ta NMOLUKOMHKEHHS.

He posbupawTte npucTpin, nepegasLun KOro kBanicpikoBaHOMy BUPOBHUKY, KM BUKOHYE OBPOBKY abo pEMOHT.
HenpaBunbHa noBTopHa 36ipka MOXe NPU3BECTUN A0 PUNKY YPAXKEHHS eNEeKTPUYHUM CTPYMOM abo NoXexi.

o6 3MEeHWNTN pU3NK ypaKeHHS enekTpMYHUM CTPYMOM, Bif'€4HanTe BCi 4POTU, NepLU HiX BUKOHYBaTK O6yab-ski
po6oTKM 3 TEXHIYHOro 06CNyroByBaHHA abo OUNLEHHSA. BUMKHEHHSI MPUCTPOIO HE 3MEHLLUTD Lie pU3KK.

YBAIA. Jluwe kBanidikoBaHW NepcoHan MoXe BCTAHOBOBATU Lie MPUCTPI 3 aKkyMynsaToOpoOM.

HIKOJIN He 3apsipkante 3amep3ny 6aTtapeto.

Ons onTumanbHoi poboTn LUBOro iHBEpTOpa/3apsagHOro NPMCTPOK AOTPUMYNTECS HEODXIOHWX cneumndikauin, wob
BMOpaTK BignoBigHMIN po3mip kabento. [yxe BaxIMBO NPaBUIIbHO eKCnyaTyBaTu Lel iHBepTop/3apaaHun
NpuUcTpin.

ByabTe obepexHi, Npautoymn 3 MeTaneBmMMm iHCTpyMeHTaMu Hag 6atapesamn abo Kono HUX. IcHye NnoTeHUinHmi
PY3NK NagiHHSA IHCTPYMEHTY 3 BUHUKHEHHSM iCKpn abo KOPOTKOro 3aMMKaHHSA aKyMynsaTOPIB UM iHLIMX
€NEeKTPUYHNX YaCTUH | MOXe CNPUYNHUTI BUOYX.

Byapb nacka, CyBOpo AOTpUMYNTECH NpoLeaypy BCTAHOBIEHHS, SKLLO BU Xo4eTe Big ' eqHaTu KneMu 3miHHoro abo
NOCTINHOIO CTPyMY,

Byab nacka, 3BepHiTbcsa Ao posginy “YCTAHOBKA”, uboro nocibHuka anst oTpuMaHHsa geTtanbHoi iHpopmauii
OpamH 3anobikHuk Ha 150 A HagaeTbCA SIK 3aXUCT Bi MepPeBaHTaXXEHHS MO CTPYMY AN XuBMNeHHSA 6aTapei.
IHCTPYKLIT 3A3EMITEHHSA - Llew iHBepTOp/3apaaHuii NPpUCTPIN CRid NiAKMHOYUTY 40 NOCTIMHOT CUCTEMM
3a3emMneHHs. OB0OB’A3KkOBO JOTPUMYNTECS MiCLLEBUX BUMOT i MpaBun BCTAHOBIIEHHS Liew iHBepTOp.

HIKOJIM He cnpuunHanTe KOPOTKOro 3aMMKaHHSA Ha Krnemax 3MiHHOro Ta noctinHoro ctpymy. HE nigkntovante go
eneKkTpoMepexi , AKLO Ha Knemax MocTiNHOro CTPYMY KOPOTKE 3aMUKaHHS.

MonepemxenHs!! Nlnwe kBanicikoBaHi cneujianictv MOXyTb 06CNyroByBaTu LI NPUCTPIN. FAKLLO NOMUIKM He
3HUKaKTb MNiCns 3BEPHEHHS A0 Tabnwuui i yCyHeHHst HecnpaBHOCTI, HeObXigHO HadicnaTh Luen iHBepTop/3apsaaHui

NPUCTPIN Ha3aza Ao micueBoro aunepa abo cepBiCHUI LEHTP ansa 06CryroByBaHHs.
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3 BCTYN

Lle 6araTtodyHKUiOHanNbHWIA iHBEPTOP/3apsaaHUn NPUCTPIN, WO NoeaHye B cobi yHKLUIT iHBepTOpa, KOHTporepa 3apsay Big
COHSAYHMX MaHeneun Ta 3apsgHui NpUCTpin, Wob 3abesneunTn 6e3nepebiniHe enekTponocTadyaHHa. 3 gucnnes NpucTporo
MOXHa HanaluTyBaTu Taki napameTpu, 9k ctpym 3apagy AKB, npioputeT 3apagy i Hanpyry cuctemu.

Llen iHBepTOp - KOMNAKTHE | 3py4YHe pilleHHs ANs aBTOHOMHUX | pe3epBHMUX CUCTEM eNEeKTPONoCTaqYaHHs.

3.1 OcobnuBocTi

* Yucra cunHycoiga.

*  KoHpirypoBaHuin gianasoH BXigHOT Hanpyry Ans nobyToBOi TEXHIKM Ta NepPCOHanbHNX KOMM'IoTepiB Yepes
HanawTyBaHHs PK-gucnnes.

*  KoHopirypauia ctpymy 3apsagku 6ataper.

* T[lpiopuTeT 3apsagHOro NpUCTporo/ 3MIHHOIO CTPYMY/COHSIMHOT eHeprii.

*  CymMicHui 3 Hanpyro Mepexi abo NOTYXHICTIO reHepaTopa.

*  ABTOMaTMYHUI Nepesanyck nig Yac BigHOBMEHHS 3MiIHHOIO CTPyMY.

*  3axucT Big nepeBaHTaxeHHs/NneperpiBy/kOPOTKOro 3aMmMKaHHS.

+  BOypoBaHuii KOHTpOMep 3apsagy po3pobneHuin ans ontumidauii npogyktusHocTi AKB.

e O®yHKUIA XONOAHOro CTapTy

3.2 ba3soBa apxiTeKkTtypa cuctemm

Ha HacTynHin intocTpauii nokazaHO OCHOBHE 3aCTOCYBaHHSI LibOro iHBepTopa/3apsaHoro npuctpoto. BiH Takox Bkntovae
Taki MpUCTpPOi, LWo6 MaTu NOBHY Npavle3gaTHy CUCTEMY:

+ [eHepatop abo enekrpomepexa
+  ®doToenekTpuyHi Mogyrni (COHAYHI NaHeni)

3BEpHITLCA 40 CBOr0 CUCTEMHOIO iHTErpaTopa LWOoAOo iHLWMX MOXIUBUX CUCTEMHUX apXiTEKTYp 3anexHOo Bid BaLlof
BUMOTN.

Ller iHBepTOp MOXeE XXUBWUTKU BCi TN NobyTOBMX Npunagis, y TOMY YnCHi NIOMIHECLEHTHI namnu Ta nobyToBi npunaam 3
iHOYKTUBHUMW enemMeHTaMu, Harnpuknag: BEHTUNSATOP, XONOAUMBbHUK YU KOHAULIOHEP.

www.bezpeka-shop.com



http://www.bezpeka-shop.com

3.3 Ornsap npuctpotro

3.3.1 PK-aucnnen

3 A M r*”“‘-\ £ 7 ..
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@) e o o o ®
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\ ESC UP/ DO‘NN ENTER
® @ ®
1. PK-gucnnen 5. IngukaTop TpmBoOru
2. Ingukatop pexunmy AC 6. Buxig(ESC)
3. lHAnkaTop pexumy IHBepTop 7. Bepx/BHus
4. IHgukatop 3apsagy 6aTapei 8. Bxig(ENTER)
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3.3.2 3agHsa naHenb
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ABTOMaTUYHUIN BUMUKaY (BxigHnin) 7. Bumukad xmnBneHHs
Buxig AC (3MiHHWUI cTpyMm) 8. PV Bxig
Bxig AC (3MiHHUIA CTpyM) 9. BeHtunsaTop
RS232 (MopT nepegavi gaHux) 10. TntocoBa knema akymynsiTopHoi 6aTtapei
USB ([NopT nepeaavi gaHux) 11. MiHycoBa knema akyMynsiTopHoi 6atapei
Bxin 6atapei 12. TligkntoYeHHA COHAYHOT NaHeni
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4 YCTAHOBKA

4.1 Po3nakyBaHHS1 Ta nepeBipka
leped ecmaHoeneHHAM oasisiHbme npucmpil. lMepekoHalimecsi y eidcymHOCMi NOWKOOXKEeHb.

BwmicT ynakoBku:
4 MNpuctpin x 1wT.
4 [MocibHuK kopucTyBaya 1

4.2 MNiproToBKa

ﬂepe,q NiAKNIOYEHHSM 3HIMITb HUXKHIO KPULLKY, BiD,KPYTVIBLUVI ABa NrBUHTU, AK NOKa3aHO HMXYe.

4.3 MoHTaxX npucTporo
O6uparoqu micye ecmaHoesIeHHs, epaxoeylime HacmynHi MOMeHmu:

* He BcTaHoOBMONMTE iHBEPTOP Ha Nerko3anMmncTi OyaiBenbHi maTepianu.

* MoHTax Tinbkun Ha TBepay NOBEPXHIO

* BCcTaHOBITL Lel iHBEPTOpP Ha piBHI o4ven, Wob y Oyab-aKkMiA 4ac MoxHa Oyno 3uutaTu
iHdopmauito Ha PK-gucnner.

+ [1Ns HaneXHoi LMpKynsALii NOBITPA Ta po3citoBaHHA Tenna, 3anuiwiTe BigctaHb 6nm3bko 20 cm
3 6okiB i NnpnbnmaHo 50 cm 3Bepxy Ta 3HWU3Y NPUCTPOIO.

» TemnepaTtypa HaBKONMULLHBOIO cepeAoBuLLLa NoBUHHa 6yTu B gonyctummx mexax(0 ~ +60°C)
ans ontMmaneHoi po6oTu.

* PekoMeHA0OBaHe MOMOXEHHA MOHTaXy — BEPTUKaIbHE KPINreHHA 40 CTiHW.

» OBOB’A3KOBO NMEpPeKoOHanTeCh, L0 BCi €MeMeHTM Ta MaHerni BCTaHOBMEHI SK NOoKa3aHo Ha
cxeMi, o6 rapaHTyBaTU OOCTATHE PO3CilOBaHHs Tenma Ta MaTu JOCTaTHbO Micus Ansi
BMBeAEHHSA kabeniB.

e MIAXOQUTb OANA MOHTAXY HA BETOH ABO IHLUUNA
HEFOPIOYNA MATEPIAN
e TIIbKU NOBEPXHEBUA MOHTAX

BcmaHoeimb npucmpili, 3a2euHmuewiu 28UuHmu. {

v 1 Ta 2 BukopucToByiTe po3nipHi 6ontn M6*80 mm.
4 3 Bukopuctoeyinte M4 a6o M5.

Gy
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4.4 TlipKknoYeHHA aKyMynATOpHOI 6aTtapei

YBATI A: [1ns 6e3neuHoi po6oTu Ta 06CryroByBaHHS NPUCTPOK HEOBXiAHO BCTAHOBUTU OKPEMMUIA NPUCTPIN
3axXUCTY Bi KOPOTKOrO 3aMUKaHHSA AN NOCTIMHOrO CTPYMY 3 MOXITMBICTHO BUMKHEHHS. HOMiIHanbHMin CTpyMm
aBTOMAaTUYHOrO BMMMKa4a/3anobixxHmKa NoBMHEH 6yTu Ginblwmnm abo JopiBHIOBATU CTPYMY B Tabnuui.
MigkntoveHHs AKB 6e3 3axucTy Bif nepeBaHTaXXeHHSA HeNnpUnycTuMe.

]

YBATIA! Yci nigkntodeHHsa maoTb 6yTn BUKOHaHI kBanidikoBaHUM
4 YBATA! [1na 6e3nevHoi Ta edbekTBHOT poboTn cuctemm nepepis kadento ans
nigkntoveHHss AKB Ta po3mip KinbLEBOI Knemu NOBUHHI BignoBigaT 3Ha4eHHSM Tabnuui.

PekoMmeHgoBaHM Nepepi3 kabento, Ta po3mipu Kremu akymynstopa:

KinbueBa knema
Cuna EMHiCTb Kaniop . . MomeHT
Monene cTpymy AKB kabento Mepepia el 3aTAryBaHHA
Kkabeno(Mm?)
D(mm) L(mm)
* 6.4 .
1kBA / 2kBA 44A/88A 100 A% L6AWG 14 332 2-3H*m
A 2*10AWG 6 6.4 23.8
A . 100 A'ron T*4AWG 22 6.4 332 >3 Hm
200 A'ron 2*8AWG 9 6.4 292
3.5kBA 153A 200 AT L2AWG 34 6.4 39.2 2-3 H'm
A 26AWG 14 6.4 33.2
SBA 109A o0 pere T2AWG 38 6.4 392 53 Hu
A 2*6AWG 28 6.4 33.2
T2AWG 34 6.4 .
5.5kBA 121A 200 A'ro 39.2 2.3 H'm
A 2"6AWG 14 6.4 332
* 392
10kBA 220A 200 A'ro 273AWG 25 64 2-3 H'm
A #TAWG 11 6.4 292

Ons nigknioveHHs 6aTtapei BUKOHANTE TaKi MyHKTU:

1. NigkntoueHHss AKB BukoHaTK kabenem Ta Knemo po3Mipu sIkMx BignoBigaTb Tabnuui.

2. PekomeHngoBaHa MiHiManbHa emHicTb AKB - 100A*roa ang iHBepTopiB NOTyXHicTio 2kBT - 3kBT Ta 200A*roa
Ons iHBepTOopiB NOTYXHICTO 4KBT - 5kBT.

Ty
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3. BctaBTe obxaTuii kabenb y knemu nigknioveHHs AKB Ha
iHBepTOpi Ta NepeKkoHanTecs, WO MOMEHT

3aTaryBaHHsa 6onTa Bignosigae 2-3 H*Mm. NepekoHanTecs y
BignosigHocTi Ao nonspHocTi AKB nonsapHoCTi

iHBepTOpa i NepeBipTe HAAINHICTb €NEeKTPUYHOro 3'€qHaHHS.

YBAI'A! He6e3neka ypaxxeHHs eNeKTPUYHUM CTPYMOM. YCTaHOBKA NOBMHHA BUKOHYyBaTUCA

obepexHo Ans 3anobiraHHs ypakeHHI0 CTPYMOM.

YBATA! MNepepn nigkniovYeHHAM akyMynsTopiB nepekoHanTecs, wo (+) koHtakt AKB 3'egHaHun 3 (+)

KOHTaKTOM NPUCTPOIO, a (-) BiANOBIiAHO, 3 KOHTAKTOM (-).

4.5 TMipkniovyeHHsA BXoay/Buxoay 3MiHHOro CTpymy

YBAT A! Mepepn niaknioyeHHsaM Bxoay A0 mKepena 3MiHHOTO CTPYMY BCTAHOBITh OKPEMUI aBTOMaTUYHUIN BUMMKAY MiXK
Mepexeto Ta iHBepTopoM. Lle 3abe3neunts GeaneyHe BiokMOYEHHS iHBEPTOpPA Bid Mepexi Ta 3axucT Big K3 Tta
nepeBaHTaXeHb y Mepexi. HomiHanbHWI cTpyM aBTOMaTN4YHOro BuMmukada 32A ansa 3kBt, 40A ans 4kBt 1a 50A aons 5-
5.5kBT.

YBATI A! MpucTpiit mae nigknodeHHs “IN”(8xig) Ta “OUT”(Buxin). He 3'eaHyiTe ix M coB0t0 Ta NiaKMioYaiTe 30BHILLIHIO0
enekTpomepexy nuwe o exogy “IN”.

YBATIA! Yci nigknioueHHs MaoTb 6yTW BUKOHaHI KBanidikoBaHUM NepcoHanom.

YBATI'A! [Ins 6esneyHoi Ta edpekTBHOI poBOTU cUCTEMU Nepepia Kabernto ANs MiaKMYEHHs 3MIHHOIo CTpyMy Mae
BignoBigaTK Tabnuui HUXYe.

Mopgenb Kaniop / NMepepiz mm2 MomMeHT 3aTaryBaHHs
1kBA 16AWG / 1.5Mm? 0.5-0.6 H*m
2kBA 14AWG / 2.5MmMm?2 0.8-1.0 H*m
3kBA 12AWG / 4mm2 1.2-1.6 H*m
3.5kBA 10AWG / 6MM? 1.2-1.6 H*m
5kBA 8AWG / 10mMMm? 1.4-1.6 H*m
5.5kBA 8AWG / 10mMMm? 1.6-1.8 H*m
10kBA 6AWG / 16MMm? 1.6-1.8 H*m
10
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Ans nidknovyeHHs1 exody/euxody 3MiHHO20 cmMpyMy 8UKOHalime maki nyHKkmu:

1. [llepekoHanTecs, L0 akyMynATOPM BiAKMOYEHI Bi iHBepTOpa nepen 34iMCHEHHAM MiaKMIOYEHHS.

2. 3HimMiTb 10MM i30n5Uii 3 yCiX NPOBIAHMKIB.

3. MigkntoueHHst Bxogy (IN) aMiHHOro cTpymy BUKOHaWTE 3rigHO 3 MapKyBaHHAM Ha nNpucTpoi. B nepuy
yepry, HeoOXiAHO NiAKMYNTH PE—npOBip,HMK@

@ 3emMns (XKOBTO-3eNneHU)
L Paza (kopnyHeBUN abO YOPHUN)
7’
N Hentpanb (cuHin)
®
r
YBAT A: Nepea nigknioyeHHsM pxepena
3MiHHOro CTPyMy nepeKoHamTecs y
BiACYTHOCTi Hanpyru.
\_
4. T[lepekoHanTecsa B HAAINHOCTI €NMEKTPUYHOTO 3'€QHaHHS
YBATIA: Takum HaBaHTaXeHHAM, K KOHAULIIOHep, HeOBXiAHO NPUHANMHI 3 XBUNUHK ANs

KoHauUioOHepa.

nepesanycky. Lle noB'si3aHo 3 4yacom Ha 6anaHcyBaHHA XOnoAoareHTy B KOHTypax.

Y uemn yac BigbyBa€eTbCA pi3ke 36iNbLIEHHA CNOXUBaHHS, sike MOXXe NPU3BEeCTU A0 CTPUOKIB

CTPYMYy Ta NOLIKOAUTU IHLWNX CNOXMBaYiB y Mepexi.
Onsa 3axucTy cnoXxuBadiB Bifg KMAKIB CTPyMy B iHBepTOpi Nepea6avyeHo 3axXUCT Big NepeBaHTaXeHb, AKUN
cnpauiloe B pasi kugka cTtpymy. @yHKUiIA TUMYACOBOI 3aTPUMKN B KOHOULiOHepi 3an06iXXUTb BUHUKHEHHIO
KuAKa cTpymy nig yac nepesanycky. lNepekoHanTecs B HaABHOCTI Li€i pyHKLiT nepen NiaKNoYeHHAM

J

4.6 MMipkniovyeHHA choToMoAayniB (COHAYHUX NaHenemn)

lNpumimka. MidknroverHs1 PV (3acmocoeyemabcsi nuwie 01si MoOeJii 3 COHsIHHUM 3apsiOHUM MPUCMpPOEM)

YBATI A: Mepen nig'eaHaHHam hoToMoayniB BCTAHOBITL Mixk (DOTOMOAYMSIMM | iHBEPTOPOM, OKPEMUI aBTOMATUYHWIA

BMMMKaY i3 3aXNCTOM Big, nepeBaHTaXeHH4.

YBATI A! Bci niaknioyeHHs noBuHHI 6TV BUKOHaHI KBanihikoBaHUM NepCcoHariom.

YBATI'A! [1ns 6e3sneyHoi Ta epekTnBHOI pOBOTU CUCTEMI BUKOPUCTOBYIATE criewianbHuii kabernb ans
dotomogynis. Mepepi3 kabento mae BignoeigaTn Tabnuui.

Cuna ctpymy

Kani6p / Nepepiz(Mm>?)

MowmeHT 3aTAryBaHHsA

60A

3AWG / 95MMm?2

1.4-1.6 H*m

www.bezpeka-shop.com
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Bubip PV mogynsa (CoHAYHOI naHeni)
lNpu eubopi coHstuHOI NaHeni, 0608 'sI3k080 epaxoeylime HacMyriHi sumMoau:

Hanpyra xonoctoro xogy (Voc) ¢ooTtomoayniB He MOBUHHA NEPEBMILLYBATU MaKCMMaribHy Hamnpyry XorocToro xoay
iHBepTOpa. MakcnumanbHa Hanpyra XMBneHHst oTomMmoayniB NOBUHHA 6YTU 6NIM3BKOIO 4O PEKOMEHA0BAHOro Aiana3oHy
Hanpyr1 OToENEeKTPUYHNX MOAYNIB AN1S KOHKPETHOro iHBepTOopa, Lie 3abe3neunTb MakCumarbHy NpOAYKTUBHICTb
cuctemu. AKWO oanH POTOMOAYMb HE MOXE 3a0BOSIbHUTY L0 BUMOTY, HEOOXiAHO NOCNIAOBHO 3'eqHAaTH AeKinbka

¢oTomoayniB.

BBGI-5048MPW
PV Charging mode MPPT
(Twn koHTponnepa)
Max.PV Input power
. . - 5500BT
(MakcumarnbHa NOTYXHICTb Ha BXOAi COHAYHMX NaHenemn)
. MPPT Tracking range ) _ 120-5008 DC
(BipcTexyBaHHSA TOYKM MakcUmMarbHOI NOTYXHOCTI)
Max.PV Input Voltage ) 5008 DC
(MakcumanbHa Hanpyra COHAYHWX NaHenemn)
-Best open circuit voltage range 300-400B
(diana3oH Hanpyrn xonocToro xoay)
Best voltage 240-320B
Max.PV Charging current
N ; o 100A
(MakcumanbHui CTPYM 3apsagy Big COHSAYHMX NaHenen)
Max. AC Charging current
- . 100A
(MakcuManbHUin CTpyM 3apsaay enekTpomepexi)
Max. Charging current
o 100A
(MakcumarnbHui CTpyM 3apsagy)
MigknoyeHHAa PV moaynsa (CoHAYHOI naHeni)
Ans nidknoyeHHs1 pomomodysiie eukoHatime 3 HacMynHi NyHKMu:
1. 3HimMiTe 10MM i30N4UiT 3 yCiX NPOBIAHUKIB.
2. MepeBipTe nonapHicTe dpoToMoaynis i iHBepTopa. MNigkntodiTe (+) kabenb
doTtomoaynis go PV+ knemu iHBepTopa, a (-) kabenb dotomoaynis oo PV-
Knemwu iHBepTopa.
3. MNepesBipTe HaAiNHICTb eNeKTPUIHNX 3'€qHaHb.
E ) =t
r ) —
® AL 3mm max

12
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4.7 OcTtaTto4Ha 36ipka

Micnsa nigkntoyeHHs BCix kabeni, Oyab nacka, BCTAHOBITb HDKHIO KPULLIKY HA MiCLe, 3aKpyTMBLLM [ABA MBUHTU, SIK NOKa3aHO
HWXKYe.

4.8 Tligkno4YeHHA KOMYHiKauinHoro iHTepdency

1. TMigkntodiTe iHBEPTOP A0 KOMM'IOTEPA 3a JOMOMOIrO KOMYHIKaLiNHOro kabento, LWo BXOAUTb OO KOMMEKTY
nocTta4vaHHs. BctaBTe KOMNaKT-OUCK 3 KOMMMEKTY NOCTaBKM B KOMM'OTEP | AOTPUMYMTECH IHCTPYKLiA HA ekpaHi, wob
BCT@HOBMTW NporpamMHe 3abe3nedeHHsa Anst MOHITOpUHry. [Ana aetanbHoi poboTn 3 nporpamHmMM 3abe3neyveHHsIM,
Oyab nacka, 3BepHIiTbCs 40 NocibHMKa KoprucTyBaya nporpaMHoOro 3abesneyeHHsi Ha KOMMNaKT-4UCKY.

2. XmapHun 3B'a3ok Wi-Fi (onuis):

Oyab nacka, BUKOPUCTOBYNTE KOMYHiKaLiMHUIM Kabenb, Lo BXOAUTb 4O KOMMMEKTY NOCTaYaHHs, Ans NigknioYeHHsa 4o
inBepTopa Ta Wi-Fi mogyns. 3aBaHTaxTe Ta BCcTaHOBITb APP 3 MarasvHy gogaTtkiB, a Takox 3BepHiTbCHA A0
"MocibHuka 3 wemakoro BctaHoBneHHs Wi-Fi Plug" ans HanawTtyBaHHSA Mmepexi Ta peecTpauii. CTaH iHBepTOopa 6yae
BigoOpaxaTuncsa B goaatky ans mobinbHoro tenedoHy abo Ha BeO-CcTopiHUi komn'loTepa.

3. XmapHun 3B'szok GPRS (onuis):

Oyab nacka, BUKOPUCTOBYWTE KOMYHIKaLiiHUIA kabenb, WO BXOAUTb A0 KOMMNMEKTY NocTayaHHs, ans NigknioYeHHs 0o
iHBepTopa Ta GPRS-mMoayns, a noTiM NiakntodiTh noro 33oBHi 4o GPRS-moayna. 3aBaHTaxTe JOOATOK | BCTAHOBIThL
Moro 3 MmarasuHy goaaTtkiB, a Takox 3BepHiTbcsa Ao "MocibHuka 3 weuakoro sctaHoBneHHs GPRS RTU", wo6
HanalwTyBaTh Mepexy Ta 3apeecTpyBaTtucs. CtaH iHBepTopa Oyae BigobpaxaTtucsa B gogatky Ans MobinbHOro
TenedgoHy abo Ha BeG-CTOpiHLi koMn'toTepa.

5 EKCIJIYATALIA

5.1 YBiMKHEeHHSAA/BUMKHEHHS XXUBNEeHHSA

—
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Micna Toro, K NPUCTPI HaNEeXHUM YUHOM BCTaAHOBMEHO | 6aTapel NigkniyYeHo, NPOCTO HAaTUCHITL
Ha KHOMKY BMUKaHHS/BUMWKAHHSA (pO3TalLOBaHy Ha Kopnyci), Wo6 yBIMKHYTU NPUCTPIN.

www.bezpeka-shop.com



http://www.bezpeka-shop.com

5.1.1 Kpoku ans 3anycky
MigknioviTe GaTapeto, sika Bignosigae Bumoram (Hanpyra 6atapei noBuHHa nepesuLLyBaTt 23 B) abo 3MiHHUIA CTpyM

(ansa 3miHHOro cTpymMy HeobXigHO NiATBEpPAUTM BiONOBIOHUIA BXiOHMIN Aiana3oH, B 3aneXHOCTi Big pexumy poboTu), nicns
4YOro MOXHa 3anyckaTtu iHBepTop.

YeiMKHeHHs )uesieHHs1 8i0 erlekKmpomepexi.

Migknio4iTeCs 4O Mepexi 3MiIHHOMO CTPYMY, HATUCHITb NEPEMUKAY, CUCTEMA aBTOMATUYHO YBIMKHETbLCA. AKLLO BU
BCT@HOBMIW NPIOPUTET BUXIAHOT NOTYXHOCTI 3MIHHOIO CTPYMY, MiCNSA NEBHOMO Yacy OYikyBaHHSA Ha NaHeni Bigobpasutbes
pexumM 3MiHHOro cTpymy AC, LLIO O3Ha4ae ycrnilHWIM 3anyck, a NoTiM cMcTeMa nepenae B PeXXUM 3MiHHOrO CTpyMy.

AKWOo NigKMYNTU enekTpoMepexy i HATUCHYTU KHOMKY YBIMKHEHHS, CUCTEMa aBTOMaTUYHO YBIMKHETbCS. AKLO
BCTAHOBIIEHO NPIOPUTET BUXOAY 3MIHHOTO CTPYMY, Yepes AesSKUN Yac Ha naHeni BiaobpasnTbCsa pexXnm 3MiHHOIO CTPyMy,
LLIO O3HAYaE, Lo BBIMKHEHHS 3aBepLUEHO, | BOHA nepenae B PeXunm 3MiHHOro CTpymy.

3anyck eid akymynsimopa

Migkntodite AKB, HAaTUCHITE KHOMKY YBIMKHEHHS, W06 BCTAHOBUTU poboYe mxepeno xuerneHHd. Cuctema aBToMaTtu4yHoO
YBIMKHETbLCS, Yepe3 OesKUA Yac Ha naHerni BigobpasnTbCcs pexunm poboTu Bi4 akymynaTopa, WO o3Havyae yCnilHum
3anyck, nicna 4Yoro cuctema rnepenge B pexnm poboTu Big akymynsatopa.

5.1.2 ETanun BUMKHEeHHSA

Konu cuctema nepebysae B pexumi poboTu Big akymynsatopa abo B pexumi poboTu Big Mepexi 3MiHHOro CTpymy,
HaTWUCHITb Nepemukad Le pas, nicrs Yoro cuctema Oyae BUMKHEHa.

5.2 TMaHenb KepyBaHHA Ta iHAMKaUil

MaHenb KepyBaHHA Ta iHAMKALIT, NOKa3aHa Ha ManioHKY HMXYe, 3HaXoauTbCs Ha NepeaHin naHeni iHBepTopa. BoHa
BKITOMAE YOTUPUY iHaMKaTopK, Tpu yHKUioOHanbHI kKHomnku Ta PK-gucnnen, wo Bigobpaxae poboumnii cTaH Ta
iHdbopmaLito Npo BXigHY/BUXIOHY NOTYXHICTb.

- N

> PIﬂ,KOKpMCTaJ'II‘-IHI/IVI auncnnen

'y
28 s =g CBITNOAIOAHA iHOMKALSA
O 0O © =—— DyYHKLiOHaNbHI KHOMKK

v 0 -
ESC  LPOOWN  ENTER |

5.2.1 ®PyHKUIii KHONOK e

KHonku Onuc cdyHKLUin

HanawTyBaHHs dyHKUiA: HaTucHiTh | yTpumyiTe kHonky ENTER Ha cTopiHui gucnnesa
Ginblue 2 cekyHA, WOoO yBINTN HA CTOPIHKY HanawTyBaHHSA YHKLiN. icna BxoQy HAaTUCHITb

Bxig (ENTER
XiA ( ) kHonky ENTER, w06 neperopHyTu CTOPIHKY i BUOpaTu iHTepdenc Ansa HanawTyBaHHS.

MeperopTaHHsa cTopiHok: HaTtucHiTb kHonky BITOPY/BHW3 Ha 6ygb-akin cTopiHui ans
BIrOPY/BHrA3 (UP/DOWN)| neperoptaHHsA CTOPIHOK.

Micns HanawTyBaHHA ogHOro enemeHTa HaTUcHITL ESC, a noTim HaTucHiTe UP/DOWN
anst Bubopy iHWWX HanawTyBaHb.

Buxig (ESC) MigTBepanTy i 36epertn amiHn: Ha cTtopiHui HanawTyBaHb yHKLUii HaTUCHITE ESC Ha 2
CEKyHAM, a NoTiM NOBEPHITLCS A0 OCHOBHOTO iHTepdency ansa 36epexeHHs.
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5.2.2 LED-iHpukauin

® ® @ @
S m B A
Konip
. 3HayeHHsA Onuc
iHAvKauii
Ceitutbes: Bxig AC B HopMi, pexxum AC 3anyLleHo
IHankaTop BXOAY . .
- Bnnmae: Bxig AC B Hopwmi, ane pexxum AC He 3anyLieHo
LED-G (3eneHnit) . :
He cBiTutbCA: HecnpasHicTb AC Bxogy
IHBEpTOP CeiTntbCA: cucTeMa npautoe B pexxumi poboTtu Big AKB
LED-Y (>KoBTui) He cBiTUTbCSA: iHLWI CTaHn
AKE Ceitutbcs: MNigTpumyeTbes 3apag 6atapei(nnasatounin 3apsa)
. Bnumae: 3apsgka akymynatopa BUMKHEHA Npy NOCTiVHIA Hanpya3i
LED-Y (PKosTnin) . P 'D' . yMy P P Py
He cBiTUTbCSA: iHWI CTaHn
CBiTUTbCA: HECNpPAaBHICTb iHBEpTOpa
MNonepemxeHHs
. Bnunmae: Tpusora
LED-R (YepBoHuin) , . .
He cBiTUTbCA: iHBEPTOP Npautoe B HOPMATIbHOMY PEXUMI

5.2.3 lNonepemxyBanbHi 3ByKOBi CUrHanm

Monepen>xyBaribHUW CUTHan Onwuc

[oBrui 3BykOBWUI curHan, 6esnepepsHui
npotarom 10 cekyHA, NoTim
NPUNUHAETHLCS.

Pexxum HecnpaBHOCTI

3BYKOBUIA CUTHaN NPUNUHAETLCH
Yepes 3 CeKyHaW.

BtpaTa abo BigHoBneHHa PV/BxigHoi Hanpyru

"OnoBHMIA BUMMKAY YBIMKHEHUI ab0 BUMKHEHWI

KopoTki 3ByKOBi CMrHanu, npoTAarom
1 XBUNWHW, NOTIM NPUNUHAETLCS.

TiNbKkn B pexuMi poboTu Big 6aTaper).

5.2.4 MMepeBipka napameTpiB

3a HopMarnbHKX YMOB Ha aucnrnei BigobpaxaeTbCst 4eCHATb CTOPIHOK. HaTucHiTh kHonky 3anuty UP/DOWN, wo6 Bubpatu
CTOPIHKY Ans BigobpaxeHHs, i Bigobpasutn Taky iHbopmalLito, sik BXigHa-BuxigHa Hanpyra, cuna BXigHOro-BMXigHoro

cTpymy, iHdbopmadito npo 6atapeto, PV eHepris Ta enekTpoeHeprid, HaBaHTaxeHHs y BA i HaBaHTaxeHHs y BT.
Akwo € TpmBora, 6yae BinobpaxeHa cTopiHka 3 iHpopmaLielo Npo TPMBOTY, a AKLLO iIHBEPTOP HecnpaBHUI, byae
BigoOparkeHa CTopiHKa 3 KO4OM HEeCnpPaBHOCTI.

3a 3amoBYyBaHHSIM Ha FOMOBHIN NaHeni BinobpaxaeTbecs iHpopMaLis Npo HecnpaBHICTb. FAKLLO HECNPaBHOCTI BiACYTHI, Ha

rOMOBHIM NaHeni 3a 3aMOBYYBaHHAM BigobpaxaeTbCs iHpopMauis Npo Hanpyry Ta 4acToTy.

HamucHimb i ympumyiime knaeiwy UP/DOWN 6inbwe 1 cekyHOu, i PK-Qucnnel nepelide e pexxum onumyeaHHs:

KO)XXHi 2 ceKyHOuU 6yde aemomMamu4yHO nepe2opmamuchk cmopiHka ducniiesi, a 0715 suxody 3 pexxumy
onumyeaHHs1 3Hoey HamucHimb i ympumytime knasiwy UP/DOWN doewe, Hix 1 cekyHOy.

www.bezpeka-shop.com
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CropiHka 1 (ronoBHa cTopiHka gucnnes):
BigoOpakae BXigHY Ta BMXigHY Hanpyry iHBepTopa.

PucyHok 1-1
BinobpaxeHHs cTopiHkM 1

CropiHka 2: BigobpaxeHHs BXigHOI Ta BUXIAHOI
yactoTu iHBepTopa | =l

PucyHok 1-2
BinobpaxeHHs1 CTopiHKkK 2

mr m

CropiHka 3: iHdhopmauis npo 6atapeto, Wo Bigobpaxae
Hanpyry Ta eMHICTb BaTapel, a TakoX 3apsaHuUA CTPYM.

PucyHok 1-3
BinoOpaxxeHHs CTOpiHKM 3

CropiHka 4: iHdopmauisi npo poToenekTpuYHi Moayni, Hanpyra
HOTOENEKTPUYHMX MOAYMIB Ta cuna CTpyMy 3apspKaHHs

(POTOENEKTPUYHUX MOaYIB.

PucyHok 1-4 . s
BinobpakeHHs1 CTOpiHKM 4 "

CropiHka 5: IHdopmauis npo doToenekTpuydHi Moayni, Bigobpaxae Hanpyry
OTOENEKTPUYHMX MOAYIIB i NOTYXHICTb 3apaakyn oOTOENEKTPUYHUX MOAYMIB.

PucyHok 1-5
BigobpaxeHHsi CTOpiHkM 5

CTopiHka 6: NokasaHo BMXigHY Hanpyry Ta
BUXIiAHY MOTYXHICTb B KBT.

]
3

I
]
[

Pucyrok 1-6 | & = Ny
BinoGpakeHHs CTOPIHKM 6

T Lo,
r‘\'h"ﬁy D i
i
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o

CropiHka 7: lNokasaHo BMXigHY Hanpyry Ta
BUXiAHY MNOTYXHICTb B KBA.

PucyHok 1-7
BigobpaxeHHs1 CTOpiHKK 7

CropiHka 8: lNokasaHo BuxigHy Hanpyry Ta
BUXiAHY MOTYXHICTb B NPOLEHTax.

& 0
PucyHok 1-8 a10
BinobpaxxeHHs1 cTopiHkK 8 -

CropiHka 9: BigobpaxaeTbca Bepcisi NporpamHoro 3abesneyvyeHHs
iHBepTopa.(Ha 306paxeHHi nokasaHo, wo Bepcis 10: VER 01)

PucyHok 1-9

BigobpaxeHHsi CTOpiHkM 9

CropiHka 10: BigobpaxaeTbcsi Bepcisi nporpamHoro 3abesneyvyeHHs cuctemm
MPPT (Y HaBegeHoMmy npuknagi, Bepcist nporpamHoro 3abesnevyenHs VER 01) Ly

rrrrrrrrrrrrr

PucyHok 1-10 || &,
BinobpaxxeHHs1 cTopiHkn 10

)
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5.3

HanawTtyBaHHA hyHKUIN

CTopiHka ans HanawTyBaHHs OYHKLIT BUXO4Y Ta HanawTyBaHb, sk MOKa3aHO HIKYe:

5.3.1

[nsa Bxoay B peXnm HanalwTyBaHHSA YHKLiA, HATUCHITb | yTpuMynTe kHonky "ENTER" GinbLue 2 cekyHa.
HatucHiTb kHonky "ENTER", wo6 BMGpaTn yHKUit0, 06epiTb CTOPIHKY, sIKy NOTPIOHO HanalwiTyBaTu, BignoBigHWi
iHomkaTop 6yge GrniMmaty.

3HOBY HaTUCHITb KHOMNKY "ENTER", yBinAiTh B peXXmuM HanawTyBaHHSA yHKLUIT, BU nobaynTe Ha3By obpaHoi Bamu
dyHKLUiT, a 3niBa Big Ha3Bu byae 6numaTu undpa. Hatuckamte kHonky "UP/DOWN", wob 3miHnT1 napameTpu.

[Micna 3aBepLUEeHHs HanawTyBaHHA, HAaTUCHITb kHoMKy "ENTER" we pas, gaHi nepectanytb 6numatu. TpuBane
HaTMcKkaHHA kHonkn "ESC" npoTarom GinbLu HiXX 2 ceKkyHA 3aBepLUMTb HanawTyBaHHs dyHKLii. [MoBepHiTbCca o
HanalTyBaHHA (PYHKLiN, a NOTiM A0 FOMOBHOT CTOPIHKK. (AKLLO He BUATK 3 HanawTyBaHb, Yepe3 30 cekyHa
BiAbyaeTbCca aBTOMaTUYHE NOBEPHEHHS HA FOMIOBHY CTOPIHKY).

BuxigHa Hanpyra (OPU)

OPU Ot 220||| OPY O'1 230

PucyHok 1-11 HanawTtyBaHHsS BUXigHOT Hanpyru

BuxigHa Hanpyra 3a 3amoByyBaHHAM 230B. [logaTkoBo, MoxHa obpatu 208B, 220B, 230B, 240B.3miHun
HabyayTb YNHHOCTI HEeramHo.

HaTucHiTb | yTpumynTe kHoMKy HanawTtysBaHHA dyHkuin "ENTER" 6inblwe 2 cekyHg, Wwo6b yBiNTM Ha CTOPIHKY
HanawTyBaHHA (PyHKLIN, HATUCHITE | yTpumynTe kHonky "UP/DOWN" Big 0,1 8o 2 cekyHz, wob Bubpatu yHKLito,
nicns nepexony Ha CTOPIHKY HanawTyBaHHS BuXigHoI Hanpyri PU, Hanve OPU 6yae 6numatu.

HaTucHite kHonky "ENTER" Ha 0,1 - 2 cekyHau, Wwob yBiNTK Ha CTOPIHKY HanawTyBaHHSA BuxigHoi Hanpyrn OPU.
3HayveHHs bnvumaTume npasopyd Big cnosa OPU. Hatuckarte "UP/DOWN" npoTtarom 0,1 - 2 cekyHa anst Bubopy
Pi3HMX 3HaYeHb BUXIQHOT Hanpyru, 4OCTYMNHI 3Ha4YeHHs Hanpyru: 208B, 220B, 230B, 240B. 3a 3amoBYyBaHHSM
BMXigHa Hanpyra ctaHoBuTb 230B, HanawTyBaHHA 36epiratoTbCa B peXNMi peanbHOro vacy.

MeperopHyBLUM CTOPIHKY 40 MNOTPIGHOro 3Ha4YeHHsA BUXigHoi Hanpyru, HaTucHiTe "ENTER" Ha 0,1 -2 cekyHaum,
HanawTyBaHHs BUXigHOI Hanpyrn PU Oyae 3aBepLUeHO, a 3Ha4YeHHs BMXiOHOI Hanpyru GinbLie He 6numaTtmme.
HaTucHiTb i yTpumynte kHonky "ESC" 6inble 0,1 -2 cekyHa, dyHKUis 6yae ycnillHO BCTaHOBMNEHA, BUMAITH 3i
CTOPIHKM HanawTyBaHHs1 OYHKLi i TOBEPHITLCS 4O FOSIOBHOI CTOPIHKM gucnnes (abo He BUKOHYNTE XO4HUX Ail,
yepes 30 cekyHp BiobyneTbCst aBTOMATUYHE NOBEPHEHHS HA FOMOBHY CTOPIHKY).

lMpumimka: Konu euxioHa Hanpy2a ecmaHoesieHa Ha 208B, euxid noeuHeH 6ymu 3HUXxeHul 0o 90%.
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5.3.2 BuxigHa yacTtoTa

HanawTtyBaHHA BMXiAHOI YaCTOTK, 3HAYEHHS 3a 3aMoBYyBaHHAM - 50 u.

OPF 02 SO.|| OPF 02 &O.

PucyHok 1-12 CtopiHka HanawTyBaHHSA BUXIAHOI 4acToTn

Onuc dyHKuUii: moxHa BcTaHoBuTr 50y abo 600, 3HavyeHHs 3a 3amoBYyBaHHAM - 50 L.

YMoBM HanawTyBaHHA: Y pexumi poboTtn Big 6atapei HanawTyBaHHSA HabyBa€e YWHHOCTI NPU HACTYNMHOMY
nepesaBaHTaXXEHHi iHBepTopa; Yy pexumi poboTu Big Mepexi - HerarHo. lNicna 3aBepLUeHHs HanawTyBaHHS,
nicrisg NnepeMmnKaHHs B PEXUM XXUBIEHHS Big 6aTapel, YactoTa 3MiHIOBaTUMETbLCS NOBINbHiLLE.

5.3.3 HanawTyBaHHSA npiopuTteTy BUXoay

OPP 03 GHJ ||| OPP O3 P

OPP 03 PLE

PucyHok 1-13 CTtopiHka HanalwTyBaHb NpioputeTy BUXoaY

Onuc dyHKuUii: BcTaHOBNEHHS npioputeTy BUXo4y iHBepTopa.
YMOBM HanawTyBaHHSA: BHOCUTM 3MiHM MOXHa Yy BCiX CTaHaX, HanalwTyBaHHS NOYnMHaTb AiATYM ogpasy nicns
BCTaHOBIIEHHA.

lMpumimka: IcHye mpu eapiaHmu npiopumemy auxody, 3a 3aMmog4yyeaHHsM ye GRD: npiopumem
mMepexesoz20 euxody; dpyaul - PU(PV): npiopumem gpomoenekmpu4yHo20 suxody; mpemil - PBG:

gomoenekmpu4yHuUl 8uxio nepwul, akymyrissmop opyaul, Mepexeaul suxio mpemiu;

5.3.4 HanawTtyBaHHA pexumy Buxoay (MOD)

o0d 04 APP ||| oO0d OY UPS

PucyHok 1-14 CtopiHka HanawTyBaHHSA peXumy BUXOOy
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Onuc dyHKuUiTl: BcTaHOBNEHHA pexxumMy BUxoay iHBepTopa.

YMoBM HanawTyBaHHA: BHOCUTU 3MiHM MOXHa Y BCiX CTaHaXx, HanawTyBaHHS NOYNHAaKOTh AiSTn ogpasy
nicnsi BCTaHOBMEHHS.

MosicHeHHA: IcHye ABa BapiaHTn pexumy Buxogy AC, 3a 3amoByyBaHHAM - APP: BukopmnctoByeTbcsa Angd
NigKMIOYeHHA Npuniagis, Hanpuknag, nodyToBoi TexHiku; Opyrun - pexum UPS, Sknii BUKOPUCTOBYETbCS
ans komn'toTepiB Ta iHWoro obnagHaHHA. Hac nepeMukaHHs 3a3Buyan ctaHoBUTb 10 Mc.

5.3.5 HanawTtyBaHHSA npioputeTy 3apsagxaHHa (CHP)

CHP 05 PNG ||| CHP 05 DPY

CHP OS5 GHd ||| CHP 05 PU

PucyHok 1-15 CTopiHka HanawTyBaHHSA NpiopuTeTy 3apsaku

Onuc cyHKuUii:

BcTaHoBneHHs npioputeTy 3apsmpkaHHs iHBepTopa.

YMoBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHa Y BCIX CTaHax, HanawTyBaHHSA NOYMHAIOTL AiI9TM ogpasy nicns
BCTAHOBIIEHHS.

MosicHeHHSA:

IHBEPTOP Mae YOTUPU BapiaHTW NpIOPUTETY 3apaKaHHSA, 3a 3aMoBYyBaHHAM - PNG (PV Ta Grid): 3apsaka
ogHouacHo Big PV i enektpomepexi; apyrui - OPV (Only PV): Tinbku poTtoenekTpuyHa 3apsaka: Tpetin - GRD (Grid):
npiopuTeT 3apsaku Big enekTpomepexi. Yetseptun - PV: npioputeT 3apagkv Big dhoToenekTpuyHoi naHeni.

5.3.6 Ctpym 3apsgxaHHA Big mepexi (RCC)

[COs 30

PucyHok 1-16 CTopiHka HanalwTyBaHHS MakCcMManbHOro 3apsay Big mepexi

Onuc cdyHKuii: BcTaHOBNEHHS MakcumanbHOro 3apsifHoOro CTpyMy Mepexi iHBepTopa.

YMoBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHa Y BCIX CTaHax.

MosACHeHHs:

RCC: Ctpym 3apsay Mepexi, 3a 3aMOBYYBaHHAM MaKCUManbHWUIA CTPYM 3apsay Mepexi ctaHoButb 30A, a gianasoH
HanawTyBaHHS - [1, 80A]
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5.3.7 MakcumanbHumn 3apsgHumn ctpym (MCC)

nLC 07 30

PucyHok 1-17 CTopiHKka HanawTyBaHHA MakCUMarnbHOro CTpymy 3apsgy

Onuc dyHKuUii: BcTaHOBNEHHA MakcumManbHOrO 3HaYeHHS CTPYMY 3apspKkaHHS iHBepTopa.

YMOBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHa Y BCiX CTaHax.

MosicHeHHs:

MCC: MakcumanbHWiA 3apsagHnn CTPYM, MakcUMarnbHUIA 3apsaHnin CTPYM BiAHOCUTLCSA 00 MakCUMarnbHOMO 3Ha4YeHHS
POTOENEKTPUHHOIO Ta MEPEXKEBOIO 3apsgHOro CTPymy.

5KV-48V 450V MPPT Voltage Bepcia 2/10/20/30/ 40/50/60/70/80A onuis;

5.3.8 OcHoBHe meH (MDF)

ndF B?Bj on ||| ndF 08B OFF

PucyHok 1-18 lNoBepHEHHs1 Ha rofIoBHY CTOPIHKY MEHHO

Onuc cdyHkuin: NoBepHeHHs 0o iHTepdeNCy OCHOBHUX HanalTyBaHb.

BcTtaHOBMEeHHA YMOB: BHOCUTU 3MiHW MOXXHa Y BCiX CTaHax.

MosicHeHHSA:

Mpun HanawTyBaHHI yHKLUii, konn BoHa BcTaHoBneHa Ha ON, AKLWO BigkpuTa He nepLua cTopiHka (P1) aBTomatudHun
nepexia Ao NepLloi CTOPIHKM BiabyaeTbca Yepes 1 XBUNUHY; SKWO yHKLiS BUMKHeHa (BcTaHoBneHa Ha OFF),
aBTOMaTU4He NOBEpPHEHHS OO MEepLUOi CTOPIHKK He BigbyBaTMMeTbCS.

5.3.9 HanawTtyBaHHs nepe3anycKy npu nepeBaHTaXeHHi (LrS)

LFS 09 0| LFS 09 OFF

PucyHok 1-19 CtopiHka HanawTyBaHHS nepesanycky npu nepeBaHTaXeHHI

Onuc dyHKuii: HanawTyBaHHA nepesanycKy Npu nepeBaHTaXXeHHi.
HanawTtyBaHHA YMOB: BHOCUTM 3MiHW MOXHa Yy BCiX CTaHaXx.
MosAACHeHHs:

3a 3amoBYyBaHHSIM Nepesanyck Npu NepeBaHTaXKeHHi YBIMKHEHO.
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5.3.10 HanawTyBaHHsA nepe3anycKy npu neperpiBaHHi (TrS)

EFS 1D ON|||| EFS 1D OFF

PuckHok 1-20 CTopiHka HanawTyBaHHsi nepe3anycky npu neperpiBaHHi

Onuc dyHkuii: HanawTtyBaHHA nepesanycky Nnpu neperpiBaHHi.

HanawTyBaHHA YMOB: BHOCMTW 3MiHW MOXHA Yy BCiX CTaHaXx.

MosicHeHHs:

3a 3amoBYyBaHHAM Ansi nepesanycky B pa3i neperpisy BCTAHOBMEHO 3HAYEHHS YBIMKHEHO.

5.3.11 HanawTyBaHHs curHanisadii npo 36i1 XxuBneHHs Ha ronoBHomy Bxoai (MIP)

3

-

PucyHok 1-21 CTopiHka HanawTyBaHHS curHanisauii npo 36i >XMBMEHHS Ha rONOBHOMY BXO4j

Onuc cyHKUii: HanawTtyBaHHSA TpMBanNocTi curHany TpMBOrk Npo BTPATy XUBMEHHS Bif eNeKkTpoMepexi

YMoBUM HanawTyBaHHS: BHOCUTU 3MiHW MOXHa Y BCiX CTaHax, 3a 3aMOBYyBaHHAM YBIMKHEHO, TPMBOra Npo BTpaTy
XUBMNEHHS Big Mepexi abo PV 6yae cnpauboByBaTU NPOTArOM NEBHOIO Yacy. 3BYKOBUM CUTHAMN MOXHA BUMKHYTU.
MosicHeHHS:

MIP: MNMonepemxeHHA NPO BTPATY XUBMNEHHS Bif €NeKTpoMepexi.

3a 3aMoBYyBaHHAM BCTaHOBMNEHO 3HayYeHHs ON, nicns BTpaTu XMBMEHHA Ha OCHOBHOMY BXOAi 3yMep 3ByyaTume
npoTtarom 3c; Konu BcTaHoBreHo 3HavyeHHa OFF, nicns BTpaTu XXMBMEHHA Ha OCHOBHOMY BXOAi 3yMep He 3ByvyaTume.

5.3.12 Pexxum eHepro36epexeHHa (PWS)

. .
a0 £ 19 0 8 E 13 AEE
rua e willl|| Pus 1€ UFF

PucyHok 1-22 CTopiHka HanalwTyBaHHSA PeXUMY eHepro3tepeeHHst

Onuc dyHkuii: [lo3aBonsie BCTaHOBUTY, 4M Oyae iHBEPTOP BUKOPUCTOBYBATU PEXUM HU3bKOTO EHEProCnOXNBaHHS
(pexxum eHepro3bepexeHHs).

YMoBM HanawTyBaHHSA: BHOCUTM 3MiHW MOXHa Yy BCiX CTaHax.

MosicHeHHs:

PWS: EHeprostepexxeHHs
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3a 3aMoBYyBaHHAM BCTaHOBMNEHO 3Ha4YeHHs OFF, dyyHKLis He BBIMKHEHa; KON BCTaHOBMEHO 3HavyeHHst ON, B pexumi
po6oTu Bia 6aTapei, AKL0 HaBaHTaXXeHHA MeHLLe 25 BT, cuctema TMM4YacoBO 3ynvHUTbL BUXif, @ NOTIM NPOAOBXUTb
BUXif. FKLLO HaBaHTaXeHHsA cTaHe BinbLie 35 BT, cuctema BigHOBUTHL pOBOTY BUXOAY.

5.3.13 HanawTtyBaHHsA nepeBaHTaXeHHsA Ha 6annac (OLG)

PucyHok 1-23 CTopiHka HanalTyBaHHS nepeBaHTaXeHHs Ha 6arinac

Onuc cyHkuUii: [pn nepeBaHTaXeHHi B pexxumi pod0TK Bif akyMynsaTopa BCTAHOBITb, Y NOTPIOHO HeramHo
nepeMmkaTucs B pexunm poboTtu Big enekrpomepexi (pexxmum darnacy).

YMoBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHA Y BCiX CTaHax.

MosicHeHHs:

OLG: lNpu nepeBaHTaxeHHi B pexum bannac

3a 3amoB4YyBaHHsM BCTaHOBMNEHO 3HadyeHHA OFF, dyHKLia He npautoe; konm BcTaHoBNEHO 3Ha4veHHs ON, 3a ymoBM
npioputety PV Buxoay 3 HaBaHTaXeHHsIM, y pasi nepeBaHTaXeHHs, CUCTeMa HeramHo nepexoantb Ha bannac
(mepexeBun BuUxig B pexvm bannacy).

5.3.14 HanawTyBaHHs 6€3WYMHOro pexumy

PucyHok 1-24 CTtopiHka HanawTyBaHHS 6e3LyMHOro pexnmy

Onuc dyHkuii: [Jo3aBonse BCTaHOBUTU, YM Oyae 3BYKOBWUI CUrHAmM NOAaBaTUCS UM Hi.

YMoBM HanawTyBaHHA: BHOCUTU 3MiHU MOXHa Yy BCiX CTaHax.

MosicHeHHSA:

MUE BUMKHYTUY 3BYK

3a 3aMoBYyBaHHAM BCTaHOBMNEHO 3HavYeHHA OFF, i us dyHKLUis He BMUKAETLCS; KON BCTaHOBNEHO 3HayYeHHs ON,
3yMep He 3BYy4MTb 3a MEeBHMUX OBCTaBWH, Taknx K TPMBOIM, HECMPABHOCTI TOLLO. Y Ci peXXMMnM MOXYTb BYTK 3MiHEHi Ta
yHKUIOHYBaTW HOpMarbHO, Ta 300paXKeHHs He BigobpaxaTUMyTbCs Ha eKpaHi.

5.3.15 MNepexia Big pexumy XUBFEHHSA Bi aKyMynsaiTopa 4O PEXUMY XUBJFEHHA Big Mepexi

PucyHok 1-25 CTopiHka HanawTyBaHHS nepexony 3 pexvuMy XUBIEHHS Bid akyMmynsaTopa B PEXUM Hanpyrn Mmepexi
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Onwuc dyHKuii: Npn ogHoYacHOMY MiOKIMIOYEHHI akyMynsaTopa i 4O eNeKTpoMepeXxi, akymynsitop byae nigknoyaTncs
00 Mepexi, Konu BiH po3psianMTbCs A0 NEBHOI HaNpyru, Wob rapaHTyBaTu, WO akyMynsaTop He po3psaanTbCs.

YMOBM BCTaHOBJIEHHS: BHOCUTM 3MiHW MOXHa Y BCiX CTaHax, ajie npiopumem euxody nosuHeH 6ymu
ecmaHoeneHull e pexxumax PV a6o PBG.

MosicHeHHs:

BTG: Back To Grid

Konu pexum BusHayeHHs1 6atapei - ue pexum CUS (Tvn, BCTAHOBMEHWIA KOPUCTYBAYEM):

HanawTyBaHHs1 3a 3amoBYyBaHHAM A5is mogeni SKVA-48Vdc-450V MPPT - 46B, a giana3oH HanawTyBaHb - [44, 52].
Mpun BM3Ha4eHHi Tuny 6atapei - pexum AGM (CBUMHLEBO-KMCNOTHUI akymynsaTop), FLD (BoAHO-iHXeKTOpHUIA
akymynsaTop):

Ons mogeni 5KVA-48Vdc-450V-MPPT 3a 3amoBYyBaHHAM BCTaHOBrEHO 46B, a giana3oH HanawTyBaHb - [44, 52].
Konu pexum BusHayeHHst 6atapei - ue pexum LIB (nitieBuin Tun 6aTtapei):

Y mogeni MPPT 5KVA-48Vdc-450V 3a 3aMoBYyBaHHAM BCTaHoBeHo 47.6B, a gianasoH HanawTysaHb [40, 50].

5.3.16 MNepexia Ha3aa [O TOYKU HaANpYru pexumMy pob6oTu Big akymynsaTopa (BTB)

PucyHok 1-26 HanawTyBaHHSA TOYKW HaNpyri akyMynsitopa npy nepeMykaHHi Mepexi B PeXUM XUBMEHHS Big
akymynsatopa

Onuc cyHkuii: [icns BUMKHEHHS akyMmynsaTopa npu HWU3bKin Hanpy3i, BiH NOBMHEH AOCAIT NEBHOMO 3HAYEHHS
Hanpyry akymynsitopa, nepLu HiX BiH Nepe3anycTuTbCs B pexumi poboTu Big akymynstopa.

YMoOBM BCTaHOBJIEHHA: BHOCUTWN 3MiHW MOXHa Y BCiX CTaHax

MosicHeHHs:

BTB: Hasag oo 6atapei

Konwu pexum Bu3HayeHHs 6atapei - ue pexum CUS (Tvn, BCTAaHOBNEHWI KOPUCTYBaYeM):

3a 3amoByyBaHHaM ana mogeni 3KVA-24Vdc-150V-MPPT BcTaHoBReHO 3HavyeHHs 26B, giana3oH HanawTyBaHb -
[24, 29] (konu 3HayeHHs Vbth>26B, Touka nepemukaHHs Hasag B pexxum 6aTapei 3anvwaeTbes Ha piBHi 26B), akwo
npiopuTeT BUXOA4Y BCTAHOBMEHUI Ha boToenekTpuyHmi (PV npiopuTeT Buxogy abo hoToenekTpuyHmim BUXig mepexi
(PBG), sKLLO BiH B Liel Yac He 3HaxoauTbCA B pexuMi poboTu Big BaTapei, akwo Hanpyra 6atapei 6yae suule 26B, To
cvcTema MepeknYnTbLCA Ha3ad B pexuMm poboTu Big 6atapei.

3a 3amoBuyBaHHAM aAnga mogeni 5KVA-48Vdc-450V-MPPT BcTaHoBReHo 3HayeHHda 54B, a fiana3oH HanalwTyBaHb -
[48, 58] (norika Taka X, SK i BULE).

Konu pexum Bu3HayeHHs 6atapei - AGM (cBuHLeBO-kucnoTHUn Tun 6atapei), FLD (BogHO-iHXeKTOpHMIA Tn
baTapei):

3KVA-24Vdc-150V-MPPT mogenb 3a 3amoBYyBaHHAM BcTaHoBneHo Ha 26B, gianasoH HanawTyBaHb [24, 29] (norika
Taka X, 9K i BiLe).

5KVA-48Vdc-450V-MPPT mogenb 3a 3aMOBYyBaHHAM BCTaHOBEHa Ha 52B, giana3oH HanawTyBaHb [48, 58] (norika
Taka X, 9K i BiLe).

Pexunm BusHadeHHs Tuny 6atapei - LIB (nitiesa 6atapes):

HanawTyBaHHs 3a 3amoBYyBaHHAM Ans moaeni 3KVA-24Vdc-150V-MPPT - 27.2v, a giana3oH HanawTyBaHb - [23,
29] (norika Taka X, SiK i BuLLe).

Y mogeni 5KVA-48Vdc-450V-MPPT 3a 3amoBYyBaHHAM BCTaHOBIEHO 54,4 B, a giana3oH HanawTyBaHb - [46, 58]
(norika Taka X, 9K OnNUcaHo BULLE).
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5.3.17 HanawTyBaHHs peXxumMmy pob6oTu Bif akymynsatopa

.
LOL 49 Or
e 0
e o MU
. N
i 150 0 O L 31 197 CIIE
prc (i rLg ornc 11 LU3

PucyHok 1-27 CTopiHKka HanawTyBaHHS pexumy poboTu akymynsaropa

Onuc cyHKUiT: QyHKUIA HanawTyBaHHA TUNy 6aTtapel

YMOBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHa Y BCiX CTaHax

MosicHeHHs:

BAT:Battery Type

YoTnpun HanawTyBaHHs TUMY aKkyMynaTopa: HanawTyBaHHs 3a 3aMoBYYBaHHAM - AGM (CBMHLIEBO-KUCITOTHUIA
akymynatop); apyre - FLD (iHxekTopHuin akymynsitop); TpeTe - LIB (niTieBun akymynstop); yetBepte - Cus (Tun,
BCT@HOBIIEHWUI KOPUCTYBaY4eEM).

5.3.18 To4yka HU3bLKOI Hanpyru akymynsartopa

PucyHok 1-28 HanalwutyBaHHA TOUYKM HU3BLKOT HANpyrn akymynsatopa

Onuc cdyHKuii: HanawTyBaHHSA TOYKM TPMBOIM HU3LKOT HANPYru.

YMoBM HanawTyBaHHSA: BHOCUTU 3MiHU MOXHa Yy BCiX CTaHax.

MosicHeHHSA:

bAL: HU3bKMI piBEHb 3apagy akymynsatopa

Touka curHanisauii HU3bKOT HanpyrM akymynsatTopa moxe 6yTu 3miHeHa, Konu Tun akymynsTopa BcTaHoBneHo Ha CUS
(Tvn, BCTAHOBMNEHWI KOPUCTYBaYEM).

Mogenb 5KVA-48Vdc-450V-MPPT 3a 3amoBYyBaHHSIM BCTaHOBMNEHa Ha 44B, a fiana3oH HanawTyBaHb - [42, 54].
Axkwo Tmn 6atapei BctaHoBNeHO Ha LIB (niTieBui Tun 6atapei), Touka HU3bKOi Hanpyr1 6aTapei 3MiHIOETbCS.
3HayeHHs 3a 3amoBYyBaHHAM Ana mogeni SKVA-48Vdc-450V-MPPT craHosuTh 47,6 B, Aiana3oH HanaluTyBaHHS
[41,2, 50,0].
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5.3.19 Touka BiAKNIOYEeHHA 3a HU3bKOI Hanpyrm akymynsartopa

PucyHok 1-29 CTopiHka HanalTyBaHHS TOYKM BiOKIMIOYEHHS 3@ HU3bKOI HaMpyru akymynsropa

Onuc dyHKuUii: PyHKLiS HanawWTyBaHHA TOYKWN BiOKIMIOYEHHS 3a HU3bKOI Hanpyru akymynsitopa.

YmoBu HanawTyBaHHA: BctaHoBneHo All ctaHiB akymyndatopa.

MosicHeHHs:

bAU: Hanpyra AKB

Touka BigKMOYEeHHS 3a HU3bKOT HAaMPyry akyMynsitopa Moxe 6yTu 3amMmiHeHa, KOy TUM akymynsTopa BCTaHOBMEHO Ha
CUS (T1n, BCTAHOBNEHMWI KOPUCTYBa4eEM).

Ona mogeni 5SKVA-48Vdc-450V-MPPT 3a 3amoBYyBaHHSAM BCTaHOBMNEHO 42B, a gianasoH HanawTyBaHb - [40,48].
Touka BigkntoyeHHs 6atapel 3MiHIETLCH, Konu Tun 6aTapei BctaHoBneHo Ha LIB (nitieBun Trn 6atapei). na mogeni
5KVA-48Vdc-450V-MPPT 3a 3amoBYyBaHHAM BCTaHOBMEHO 46B, a giana3oH HanawTyBaHb - [40, 48].

5.3.20 HanawTyBaHHS TOYKM Hanpyru B pexumi nocTtinHoi Hanpyru (bCV)

cI°
N
03
My

PucyHok 1-30 CTopiHka HanalwTyBaHHS TOYKM Hanpyrv B peXumi NoCTiNHOT Hanpyru

Onuc dyHKUiT: PyHKLiS HanawTyBaHHA TOYKU NOCTIMHOT Hanpyru

YMoBM HanalwTyBaHHSA: BHOCUTU 3MiHU MOXHa Yy BCiX CTaHax.

MosicHeHHS:

bCV: 6aTtaped nocTinHOI Hanpyru

Touka 3apsiay NOCTINHOT HaNpyru 3MiHIETLCA, KON TUMN akyMynsTopa BcTaHoBneHo Ha CUS (Tun, BCTaHOBREHUN
KOpUCTyBayem).

3HaueHHs 3a 3amoBYyBaHHAM Ansa mogeni SKVA-48Vdc-450V-MPPT craHoBuTb 56,4 B, a giana3oH HanawTyBaHb -
[48,60]. Hanpyra nocTinHOi Hanpyru NoBMHHA 6YTK BULLIOKD, HiXX Hanpyra 3 NiaBakyoo TOYKOH.

Touka 3apsiay NOCTINHOI HaNpyrn moxe ByTu 3miHeHa, konu Tun 6aTapei BcTaHoBMNeHo Ha LIB (nitieBni Tun 6aTaper).
3HayeHHs1 3a 3amoBYyBaHHAM An1s mogeni 5KVA-48Vdc-450V-MPPT craHoBuTh 56,4 B, a giana3oH HanawTyBaHb -
[48,56]. Hanpyra B TouLi NOCTiNHOI HAMpyr1 NoOBMHHA BYTY BULLIOKD, HIXXK HaMpyra 3 niaBakyor TOYKOH.
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5.3.21 HanawTyBaHHSA TOYKM HanNpyru pexumy nnasaro4oro 3apsaay (bFL)

PucyHok 1-31 CTopiHka HanawTyBaHHSA TOYKW Hanpyru pexxvmMy nnaBaryoro 3apsagy

Onuc cbyHKuii: PyHKUISA HanalwTyBaHHA TOYKM HAMPYri 3 NIaBalyo0 HaMNpPyroo.
YMoBM HanawTyBaHHA: BHOCUTU 3MiHW MOXHa Y BCiX CTaHax.

MosicHeHHs:

bFL: nnaBatoya Touka 6aTapei

BcTtaHoBiTb TMN H6aTapei Ha cUS (Tun, BCTAHOBMNEHMWIA KOPUCTYBaYeM), LWOO 3MIHUTK NfaBatody ToUKy GaTapei.
HanawTyBaHHs 3a 3amoBYyBaHHAM Ana mogeni 5KVA-48Vdc-450V-MPPT craHoBute 54 B, a giana3oH HanawwiTyBaHb
- [48, 60]. 3HaveHHs npw 3apsaLi NOCTIMHOK HaNpPyrow, mae 6yTu BULLIE 3a HanNpyry Npuv nNnasatyoMy 3apsii.

Touka 3apsigy NOCTINHOT Hanpyru Moxe 6yTu 3miHeHa, konu Tvn 6aTapei BctaHoBneHo Ha LIB (nitiesui Tun 6aTapei).
3a 3amoB4yBaHHAM Mogernb SKVA-48Vdc-450V-MPPT mae 3HauveHHs 55,2 B, a giana3oH HanawTyBaHb - [50, 58].
3HayeHHs 3apsay NOCTIMHOK Hanpyroto, Mae ByTu BuLLe 3a Hanpyry Npu nNnasayoMy 3apsagi.

5.3.22 HanawtyBaHHA TOYKM HU3bKOI Hanpyru mepexi (LLV)

[
L0
L

PucyHok 1-32 CTtopiHka HanalTyBaHHS TOYKM HU3bKOI Hanpyru mepexi B pexumi APP

Onuc cdyHKuii: BcTaHOBNEHHS TOYKM 3aXMCTY Big HU3LKOT HANpyru Mepexi.
YmoBuM HanawTyBaHHA: IHBepTOp Mae nepebysaTn B pexumi APP Ta UPS, BHOCUTU 3MiHN MOXHa Y BCiX CTaHax.

MosicHeHHS:
LLV: Husbka Hanpyra mepexi
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Y pexumi iHBepTopa (pexum Buxogy: MOD nosuHeH 6yTun BcTaHOBREeHUn Ha APP) BCTaHOBMIOETLCHA TOYKA HU3BKOT
Hanpyr1 Mmepexi, 3a 3amoBYyBaHHAM - 154 B, giana3oH HanawTysaHb - [90, 154]. (Pexunm Buxogy: MOD noBuHeH
OyTu BCcTaHoBNeHu Ha UPS), BCTaHOBMNIOETLCA TOUKA HU3LKOT HaNpyrn Mepexi, 3a 3amoByyBaHHsaM 185 B, gianasoH
HanawTyBaHb - [170, 200].

5.3.23 HanawtyBaHHS TOYKM 3aXUCTy BMCOKOI Hanpyru mepexi (LHV)

PucyHok 1-33 CTopiHka HanawTyBaHHSA TOYKM 3aXUCTY BUCOKOI Hanpyru mepexi B pexxumi APP

Onuc cdyHKuii: BcTaHOBNEHHSA TOYKM 3aXMCTY Bifg BUCOKOI Hanpyru Mepexi.

YmoBu HanawTyBaHHA: IHBepTOp nepebysae B pexumi APP, BHOCUTM 3MiHM MOXHa y BCiX CTaHax
MosicHeHHs:

LHV:Bucoka Hanpyra mepexi

Y pexumi iHBepTOopa (pexum Buxogy: MOD noBuHeH OyTu BcTaHoBNeHun Ha APP), HanawwTyBaHHS TOYKM BUCOKOT
Hanpyrn Mmepexi, 3a 3aMoBYyBaHHAM 264 B, a giana3oH HanawTyBaHb - [264,280].

5.3.24 HanawTyBaHHSs 4acy po3psaay npy HU3bKin notyxHocTi (LWD)

PucyHok 1-34 CTopiHka HanawTyBaHHS Yacy po3psmxaHHs Npyu HU3LKOMY eHeproCcnoXmUBaHHI

Onuc cdyHKuii: PyHKUIA 3aXUCTy Big po3psay NPy HU3bKIN NOTY>KHOCTI, KON B pexnmMi poboTu Big akymynaTopa, npu
HM3bKOMY HaBaHTaXeHHi, po3psad HeobmexeHOro Yyacy npusseae A0 po3psaKaHHA akyMynsaTopa i BNavHe Ha TePMIH
cnyx6u akymynatopa. Konv iHBepTop nepebyBae B pexvMi BCTAHOBINEHHS Yacy po3psay HU3bKOT MOTYXHOCTI,

ToYKa BigkntoveHHst 6atapei mogeni 5KVA-48Vdc-450V-MPPT npu Hu3bkii Hanpy3i Oyde nigsuiieHa go 44B.
YMOBM HanawTyBaHHA: BHOCUTU 3MiHW MOXHA Y BCiX cTaHax. Pexum poboTu iHBepTopa mae 6yt APP.
MoAcCHeHHs:

LWD: Po3psg manoi NOTYXHOCTi B peXuMi iHBepTopa.

HanawTtyBaHHs Yacy po3psagy Npuv HU3bKIN NOTY>KHOCTI, 3@ 3aMOBYYBaHHAM 8 roavH, Aiana3oH HanawTysaHb [1, 8].
Y pexumi akymynsartopa, nicnsi Toro, sik 4ac 6e3nepepBHOro po3psay NepeBuLLMTb 8 roamH, a ToUKa BUMKHEHHS
akymynsiTopa He 6yae AOCArHyTa, 3Ha4eHHS TOYKM BUMKHEHHS MO Hanpy3i akymynatopa 6yae 3amiHeHo Ha 11B
NMOMHOXEHO Ha KifnbKiCTb eNneMeHTIiB akymynaTopa, i cuctema nogacTb CUrHan TPUBOIU MPOTAroM 1 XBUIIMHK, KON
aKymynsaTop NpoAoBXuUTb po3psaaxaTtuca go 11B (NOMHOXeEHO Ha KinbKiCTb enemMeHTiB akymynsitopa). [NoTim 3HoBYy
BMMKHETbCS.

Konun Hanpyra 6atapei nepeBuwntb 13,2B (MOMHOXEHO Ha KiNbKiCTb enieMeHTiB 6aTtapei) OinbLue Hixx Ha 30 cekyHp,
yac po3psay 6atapei Oyge CKUHyTO.
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5.3.25 HanawTyBaHHs nnaBHoro nycky iHBeptopa (SRE)

!
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PucyHok 1-35 CTopiHka HanawTyBaHHS NNaBHOro NycKy nepeTBoproBayva 4acToTu

Onuc dyHkuii: Konv HanawTyBaHHS YBIMKHEHO, BMXif iHBepTOpa NOCTYMNOBO 36inbLiyeTbes Big 0 40 UinbOBOi TOYKM
Hanpyrn. Ls doyHKUiS gyXe 3pyyYyHa Ansa OBUrYHIB | HABaHTaXeHb 3 ABUIyHOM. Konun HanalwTyBaHHS BUMKHEHE, BUXIA
iHBepTOpa 36inbLyeTbca ogpasy Big 0 40 LiNbOBOT TOYKN HAMPYrX.

YMOBM HanawTyBaHHA: BHOCUTU 3MiHM MOXHa y BCiX CTaHax.
MosicHeHHA:

SRE: Soft Relay Enable (nnasHui nyck)

3a 3amoB4YyBaHHsIM BCTaHOBNEHO 3HayeHHA OFF, i BuxigHuin Bumukay He 6yae BUMKHEHO, AOKM Hanpyra iHBepTopa He
nigHiMeTbCa 40 HOMiIHaNbHOI. AKLL0 BCTaHOBNEHO 3Ha4veHHss ON, BUXigHUn BUMuKad Oyae BUMKHEHO O TOro, 9K iHBepTOop
NoYHe NiABULLYBATK HaMpyry.

5.3.26 CkmaaHHA 0 3aBOACbKUX HanawTtyBaHb (SED)

Std 26 OFF ||| 5kd 25  ON

PucyHok 1-36 CTopiHka HanawTyBaHHSA 3Ha4YeHb 3a 3aMOBYYBaHHAM

Onuc dyHKuUii: BigHOBNEHHS BCiX HanawTyBaHb 0O 3aBOACHKMX.

YMoBM HanalwTyBaHHSA: HanalwTyBaHHS AOCTYMHI B pexuMmi enektpomepexi Ta StandBy (Buxig BigkntodeHo, ane
AVCnnen akTMBHUIN). HanawTyBaHHS HEAOCTYMHI B pexumi poboTu Big akymynaropa.

MosACHeHHs:
SED: BcTaHOBUTU 3a 3aMOBYYBaHHAM

Mepen HanawTyBaHHAM Uew iHTepdelnc BigobpaxaeTbea sk OFF (BMUMKHEHO). Konu noro 6yae BctaHoBneHo Ha ON,
cucTeMa BiOHOBUTL 3aBOACHKI HanalwTyBaHH4. [licnsa 3aBeplUeHHs HanalTyBaHHA NS LUbOro iHTepdency 3HOBY
BigobpaxaTumeTbcs OFF.

5.3.27 HanawTtyBaHHsA napanenbHoro pexumy (MOD)

PucyHok 1-37 CTopiHka HanawTyBaHb napanensHoro pexmnvy

Onuc dyHKuii: HanawTyBaHHSA napanensHOro pexmmy poboTu.

YMOBM HanawTyBaHHA: HanawTyBaHHS OOCTYMNHi B pexumi enektpomepexi Ta StandBy (Buxig BigkntoyeHo, ane
ancnnen akTMBHWIA). HanaluTyBaHHSA HEOOCTYMHI B pexuMi poboTu Big akymynaTopa.
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MosicHeHHA:
MOD:Pexum poboTu.

3a 3amoBYyBaHHAM BCcTaHOBMNEHO SIG (0AMHOYHUI pexrumM) ABTOHOMHUI pexuM, Moxe 6yTu BcTaHoBrneHun sk PAR
(napanenbHun pexnm) OgHodasHun napanensHun pexum, P1 (pexnm R dasn), 3P2 (pexnm S dasm), 3P3 (pexxum T

dasn)

Mpwn BUKOpUCTaHHI PYHKLUIiT napanenbHOro pexmMy crnovaTky NpaBuibHO NiAKMIOYITE NapanernbHy CMCTEMY, a NOTIM
NpaBuUIibHO BCTAHOBITb NapanernbHUn PEXUM KOXHOI YCTaHOBKW. AKLLO B napanenbHin cuctemi € MmalinHa, HanalwToBaHa
Ha SIG, ycTaHOBKa NOBigOMMSIE MPO NOMUITKY 24. AKWO B NapanernbHill CUCTEMI € YCTAHOBKU, HanaluToBaHi Ha 3P1, 3P2,
3P3, BCi MaLnHM NOBUHHI BYTM HanawTOBaHi HA OAUH 3 LINX TPbOX PEXMMIB, | MPMHANMHI OOHa YCTaHOBKa NOBUHHA ByTu
B KOXXHOMY PEXMMi, B iHLLOMY BMMAaAKy BCi MaLLMHW, HAnawToBaHi Ha Li TpY peXmnmn, NOBUHHI ByTn HanawToBaHi Ha 0auH
3 TpbOX pexumis . Cucrema noBigOMIISIE NPO HECNPABHICTb 24.

HanawTyBaHHA OOCTYMHI B pexuMmi enektpomepexi Ta StandBy i BcTynatoTb B Aito HeranHo. HanawTtyBaHHS HEOOCTYMHI B
pexuMi poboTu Big akymynaTopa.

5.3.28 CurHan TpuMBoru npo BiACYTHiCTb akymynsitopa (SBA)

PucyHok 1-38 CTopiHKa Tp1BOIru npo BiacyTHICTbL baTapei

Onwuc cyHKuii: BctaHOBUTK TpMBOTY BiACyTHOCTI 6aTapeil
YMOBM BCTaHOBJIEHHA: BHOCUTM 3MiHU MOXHa Y BCiX CTaHax.
SBA: Set battery alarm (BctaHoBWTU TpmBOrY BiacyTHOCTiI 6aTtaper).

3a 3amoBYyBaHHAM BUMKHEHO. AKWwo BcTaHoBneHo 3HaveHHs OFF, konn 6atapes He nigkntodeHa, He 6yae TpmBsor
BigCYTHOCTI 6aTapei, HM3bkoro 3apsigy 6atapei Ta po3psay 6atapei.

5.3.29 Pexum BupiBHroBaHHA (EQM)

PucyHok 1-39 CTopiHka HanalwTyBaHb Nepexoy iHBepTopa B PEXUM BMPiIBHIOBAHHS
Onuc dyHkuil: HanawTyBaHHs nepexony iHBepTopa B pexxum BupisHioBaHHA(Equalization Mode (EQM))

YMoBM HanawTyBaHHA: BHOCUTU 3MiHU MOXHa Yy BCiX CTaHax.
MosicHeHHS:

EQM: Pexum BUpiBHIOBaHHS

3a 3aMoBYyBaHHAM BCTaHOBMNEHO 3Ha4YeHHs OFF, dyHKLiS He BBIMKHEHA; AKLLO BCTaHOBUTK 3HaYeHHsS ON, KoHTponep
noyHe nepexoanTn y dasy BMPiBHIOBaHHS, Konv 6yage AOCArHYTO BCTAHOBIEHOrO iHTepBany BMPiBHIOBaHHSA (Nepioa
BMpiBHIOBaHHA 6aTtapei) nig vyac cragii nnasatoyoro 3apsiay, iHakwe BUPiBHIOBaHHS Oya4e akTMBOBAHO HeramHo.

29

www.bezpeka-shop.com



http://www.bezpeka-shop.com

5.3.30 HanawTtyBaHHsA TOYKM BUpPiBHIOBaHHA Hanpyru (EQV)

PucyHok 1-40 CTtopiHka HanawTyBaHHS TOYKM BUPIBHIOBaHHS HaNpyru
Onuc cyHKUii: HanawTyBaHHA TOYKN PIBHOBaXXHOI HANpyru

YMOBM HanawTyBaHHA: BHOCUTK 3MiHM MOXHa y BCiX CTaHax.
MosicHeHHA:

bCV: Hanpyra BupiBHOBaHHS
5k-VMh-48V 3HauyeHHs 3a 3amoBYyBaHHAM 58.4, fiana3oH BcTaHOBNEHHS [48, 60].

5.3.31 HanawTyBaHHsA 4Yacy BupiBHIOBaHHA 3apagy (EQT)

PucyHok 1-41 HanawTyBaHHS Yacy BUpPiBHIOBaNbHOMO 3apsay

Onuc cyHKuUii: HanawTtyBaHHS Yacy BMpiBHIOBANbHOro 3apsiay
YmoBu HanawTyBaHHA: Moxe ByTn BCTaHOBMNEHUI y BCIX CTaHaxX
MosicHeHHs:

EQT: Yac BupiBHIOBaHHSA

MMig yac cpasun BMpiBHIOBaHHSA KOHTPONep Oyae 3apagkaTu eneMeHTU HAcCTiNbKW, HACKINbKN Lie MOXITMBO, MOKU Hanpyra Ha
enemMeHTax He NigHIMeTbCAa A0 Hanpyru BUPiBHIOBaHHA eneMeHTiB. [1icnsa Lboro BUKOPUCTOBYNTE MOCTINHE peryntoBaHHA
Hanpyrv ans nigTpuMky Hanpyru 6atapei, Wwob niaTpumyBaTy Hanpyry 6anaHcy 6atapei. EnemeHTn 3anvwartumyTscs y
chasi BUpiBHIOBaHHSA, [OKM He byae [OCATHYTO BCTAHOBIIEHOIO Yacy BUPIBHIOBAHHA €NTEMEHTIB.

3a 3aMoBYyBaHHAM Le 60 XBUNWH, a Aiana3oH AoNYyCTUMMX 3HaYeHb - [5,900], KpoK - 5 XBUMWH.

5.3.32 HanawTtyBaHHA Yacy 3aTpuMKu BUpiBHIOBaHHSA 3 (EQO)

PucyHok 1-42 CTopiHka HanawTyBaHHS Yacy 3aTPMMKN BMPIiBHIOBAHHS
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Onuc dyHKuii: HanawTtyBaHHA Yacy 3aTPUMKM BUPIBHIOBAHHS
YMOBM HanawTyBaHHA: BHOCUTM 3MiHWN MOXHa Yy BCiX CTaHax.
MosAAcHeHHs:

EQT: tanmayT BMpiBHIOBaNsHOro 3apsay

Ha eTani BUpiBHIOBaHHSA, KONMW Yac BUPIBHIOBAHHSI €MEMEHTIB 3aKiHYYETbCS, @ Hanpyra eneMeHTiB He NigHIMaeTbCs Ao
TOYKM BUPIBHIOBAHHA Hanpyru efneMeHTiB, KOHTponep 3apsaay NpoAoBXKYeE Yac BUPIBHIOBAHHSA €MeMEHTIB [0 TUX Mip, NOKM
Hanpyra eneMeHTIB He JOCSrHe TOYKU BUPIBHIOBaHHS Hanpyru enemeHTiB. Konu vyac 3atpumkm 6anaHcyBaHHSA
akymMynatopa 3akiH4yeTbCH, a Hanpyra akymynsitropa BCe LLe Hk4a 3a Hanpyry 6anaHcyBaHHS akymynatopa, KoOHTpornep
3apagy npunuHse 6anaHcyBaHHs | NOBepTAETbCA A0 CTadil nnaBakyoro 3apsaay.

3a 3amoBYyBaHHAM BcTaHoBNeHo 120 xBUnuH, Aiana3oH HanawTyBaHHs - [5,900], a Kpok - 5 XBUNUH.

5.3.33 HanawrTyBaHHs iHTepBany BupiBHioBaHHsA (EQI)

PucyHok 1-43 HanalwTtyBaHHS iHTepBany BUpPiBHIOBaAHHSA

Onuc cyHKUii: HanawTtyBaHHS iHTepBany BMPiBHIOBaHHS
YMoBM HanawTyBaHHA: BHOCUTU 3MiHN MOXHA Y BCiX CTaHax.
MosicHeHHA

EQI: IHTepBan BUpiBHIOBaHHSA

Akwio nig Yac nnasato4oi asn 3 YBIMKHEHUM PEXMMOM BUPIBHIOBAHHA BUSIBIIEHO MIOKITIOYEHHS aKyMynsTopa, KOHTponep
noyHe nepexoguTn y dasy BMPIBHIOBaHHS, konun Byae AOCArHYTUIA BCTAHOBIEHUI iIHTEPBAN BUPIBHIOBaHHSA (nepiog
BUPIBHIOBAHHS €MEMEHTIB).

3a 3aMoBYyBaHHAM Lie 3Ha4YeHHsA cTaHoBMTb 30 AHIB, Aiana3oH HanawTyBaHb - [1,90], a KpoK KOXXHOro HanawTyBaHHSA - 1
OeHb.

5.3.34 HeranHe BBiMKHEHHSA NnapamMeTpiB BUPiBHIOBAHHA

PucyHok 1-44 HeraiHe BBIMKHEHHS HanawTyBaHb BUPIBHIOBAHHS

Onuc dyHKuii: HeraHo yBiMKHYTM HanawTyBaHHS BUPiBHIOBAHHS
YMoBM HanawTyBaHHSA: BHOCUTU 3MiHW MOXHa Yy BCiX CTaHax.
MosicHeHHA

EQN: EkBanisauis 3apas

3a 3aMoBYyBaHHAM BCTaHOBMNEHO 3HavYeHHs OFF, dyHKLiS BUMKHEHa;

Konwu BctaHoBneHo 3HayeHHss ON, Ha eTani nnaBakyoro 3apsigy, Konum pexum 6anaHcyBaHHS YBIMKHEHO i BUSIBIIEHO
NiOKMIOYEHHS akyMynsiTopa, HEranHO akTUBYETLCA DanaHCcyBaHHS 3apsay, i KOHTponep NoYHe NepexoanTn Ao eTany
GanaHcyBaHHs.
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5.4 Onuc ¢yHKUil BUPIBHIOBaHHA 3apaay akymynsaTopa

dyHKUist BUPIBHIOBAHHA AodaHa 40 KOHTponepa 3apsay, Wwob 3anobirtn HaKONMUYEHHIO HEraTUBHUX XiMIYHUX edpekTiB,
TaKMX SK po3LLapyBaHHS, KOMNW KOHLUEHTPpaLis KUCNOTM B HWXKHIN YaCTUHI akyMynsaTopa BULLA, HiX Y BEPXHIN.
BupiBHIOBaHHS TakoX gonoMarae BUAanuTu Kpuctanu cynbdarty, sKi MOrfiv HAKOMUYUTUCSA Ha NnacTMHaX. AKLWO He BXUTU
3axo0fiB, Leun CTaH, K1 HasMBaeTbCs cyrnbdaTauieto, 3MeHLWNTb 3aranbHy EMHICTb akyMmynsatopa. ToMy pekoMeHAyeTbes
nepiognyHO BUpiBHIOBaTK BGaTapeto.

» Sk 3actocyBaTu PyHKL 0 BUPIBHIOBAHHA?

CnoyaTKy HeobXigHO YBIMKHYTM (OYHKLIItO BUPiBHIOBaHHSA 3apsiay 6atapei B nporpami 30 HanawTyBaHHS YHKLUIiA Yepes
PK-gucnnen. MNMoTim B1 MoXeTe 3acToCcyBaTy L0 OYHKLKO B MPUCTPOI OAHMM 3 HAcTYMHMX Cnocobis:

1. BcTaHoBneHHs iHTepBany BUpiBHIOBaHHS B nporpami 35.
2. HeraiHe akTuBHE BMpiBHIOBaHHS B nporpami 36.

» Konu npoBoauTtn BUpPiBHIOBaHHA?

Ha eTtani, Konv HacTae BCTaHOBMEHWI iHTepBan BMPiBHIOBaHHS (LMK BUPiBHIOBAHHA BaTapei), abo konu BUPIBHIOBaHHS
aKTMBOBaHe HeravHo, KOHTPONep NOYHEe NepexoauTu Ao eTany BUPIBHIOBaHHS.

Hanpyra etany BupiBHIOBaHHS

Hanpyra nnaeatovoro 3apsgy [ =7~

|

Mnasatounin
MnaBatounii

OcHoBHa
2anan

» Yac 3apsagku i TanmayT.

Ha eTani BupiBHIOBaHHA KOHTponep 6yde nogaBaTu XXMBMEHHS ANs MakCUMarbHOro 3apsgy akymynsatopa, nokv Hanpyra
aKkyMynsaTopa He nigHiMeTbCsa [0 Hanpyru BUPIBHIOBaHHS akyMynatopa. [1oTiM 3acToCoBYETbLCS perynoBaHHA NOCTINHOI
Hanpyrv ans NigTpUMKX Hanpyrn akymynstopa Ha piBHi Hanpyrv BMpiBHIOBaHHA akymynaTopa. batapes sanuwaTtnmeTbcs
B CTagil BUPIBHIOBAHHS, IOKM HE HAacTaHe BCTAHOBMNEHUI Yac BUPIBHIOBaAHHA 6aTapei.

Yac BMpiBHIOBaHHSA
3apsay

Hanpyra etany BupiBHIOBaHHSA
Hanpyra etany nornvHaHHs
Hanpyra nnaBatoyoro 3apsgy

BuipiBHIOBaHHS

OcHoBHa
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OpHak Ha eTani BUPiBHIOBAHHS, KON Yac BUPIBHIOBAHHS akyMyrnsaTopa CNiMBae, a Hanpyra akymyrnsaropa He nigHiMaeTbca
00 TOYKM BMPIBHIOBAHHSA HaMpyry akymynstopa, KOHTponep 3apsify NpoAOBXUTbL Yac BUPIBHIOBAHHA akyMynsaTopa, Noku
Hanpyra akymynsitopa He JOCSiIrHe Hanpyry BUPIBHIOBaHHS akyMynsaTopa. AKWo Hanpyra akyMmynsiTopa BCe Le HbkYa 3a
Hanpyry BMPiBHIOBaHHS akyMynsaTopa nicnsi 3akiHieHHs Yacy BUPIBHIOBAHHS akyMynaTopa, KOHTponep 3apsagy NpunuHiTb
BMPIBHIOBAHHSA i NOBEPHETLCSA A0 CTafil nnasao4oro 3apsay.

A

TaiimayT BMpiBHIOBaHHSA
3apagy

Hanpyra eTany BupiBHIOBaHHS
Hanpyra etany nornnHaHHs
Hanpyra nnaBatoyoro 3apsgy |

-3
T
&
©
Q
=]
=
=
[~
s
o

OcHoBHa

5.5 Onuc HecnpaBHOCTEWN Ta aBapinHUX CUTHaniB

8 G — Kopg HecnpaBHOCTI

3HaYoK HECTIPABHOCTI . i\ 3HaYoK nonepemkeHHs

PucyHok 1-45 TNikTorpamm HecnpaBHOCTI Ta NONepPemKEeHHS

Onuc cbyHkuii: Kog asapinHoi curHanisauii ALA 6numae, a 3ymep nogae 3ByKOBWIA CUTHaNM O4UH pa3 B CEKyHAy i
3ynuHseTbCH Yepe3 1 xBunuHy. Koa iHankaTopa HeCNpaBHOCTI 3aBXAMW YBIMKHEHUI, 3ymep nogae 3BYKOBUIW curHasn
npotsarom 10 cekyHA, a NOTiM BUMUKAETLCS. [icnsa Toro, ik 3ByKOBUWM CUrHan NpunvHUTBLCS | HECNpaBHICTb Byae ycyHeHa,
cnpobynTe nepesanycTuTy iHBepTOp. AKLO Nnepe3anyck He BAAETbCA 34INCHATU TPUYi, cucTeMa NpoAoBXuTb nepebysaTty
B CTaHi HECNPaBHOCTI.

PK-agvcnnen HecnpaBHOCTI Ta TPUBOMM BUIMSIAAE Tak, sIK MOKa3aHO Ha MasoHKy BULLE, 3HAYOK HECMPABHOCTI B PEXUMI
HecnpaBHOCTI BigobpaxaeTbCA MNOCTINHO, a 3HAa4YOK TPUBOIM B CTaHi TpuBoru 6nvmae. byab nacka, 3B'sxxiTbcs 3
BMPOOHMKOM ANS1 YCYHEHHS HEHOPMaribHOro cTaHy BiAnoBiAHO A0 iHdopMaLii Npo HeCNpaBHICTb.
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5.5.1 Onuc HecnpaBHOCTEN

» HecnpaeHicmb: IHeepmop nepexodumsb y pexxum HecripaeHOCcMmi, MocmiliHo 20pumb 4epPeoHuUll

ceimnodiod, a Ha PK-ducnnei eidobpaxkaembcsi KOO HecrnipasHocmi.

Onuc koaiB HecnpaBHOCTEN

Ko
= BusHauyeHHA . MonepenxeHHA
HecrnpaBHOCT A2 MosicHeHHA Moxnusictb Ta YMOBU BUNpaBJrieHHA
i aHIrMINCbLKoOK TPUBOIrun
Momunka nnasHoOro y
1 Bus soft start fail HesunnpasHuii HecnpaBHicTb
3anycky
2 Bus high BUCOKWIA piBEHb LLINHK Hesunpashnii HecnpasHicTb
3 Bus low Hn3bknin piBEHb LUNHK HeBunpaBHuii HecnpagHicTb
MMepeBuLLEHHSA CTPYM "
4 Battery Over Current epesnie ..C PyMy HeanpaBHMM HecnpasHicTb
baTapei
5 Over temperature MeperpiBaHHA HesunpasHui HecnpasHictb
. BunpasneHHs:
6 Battery high Bucokuin 3apsag 6aTape| He 3apspxaetbcs: 29B (Touka BMCokoi Hanpyrm -2 B); HecnpasHicTb
3apsagKkaHHSA: Touka BUCOKOI Hanpyru -2B
7 Bus soft Fault HecnpasHicTb LWXHK HesunpasHui HecnpagHicTs
KopoTke 3amunkaHHs 7
8 Bus short Fault P HeanpaBHMM HecnpasHicTb
LLUNHN
MporpamHa "
9 INV soft Fault porp . HeBanaBHMM HecnpasHicTb
HecrnpasHICTb
10 INV over voltage MepeBuLLEHHS Hanpyr1 HeaunpaaHuit HecnpasHicTs
n HecnpasHicTb
11 INV under voltage 3HWKeHa Hanpyra HeBunpaBHuii P
- Y HecnpasHicTb
12 INV short circuit KopoTke 3ammKaHHs HesunpasHui P
13 Negative power Big’eMHa noTyxHicTb HesunpasHuit HecnpasHictb
14 Overload fault lMepeBaHTaxeHHs HesunpasHui HecnpasHicTb
15 ModelFault MNomunka mogeni HesunpasHui HecnpasHictb
16 No boot loader Hewmae 3aBaHTaxyBava HesunpasHui HecnpasHictb
17 Panel Flash Fault lMomunka npoLumBekm BunpasneHHs: nepenpoLuveka HecnpasHicTb
19 Same Serial KoHdonikT nopty/agpecu HesvnpasHnii HecnpagHicTb
HecnpasHrictbs CAN "
20 CAN Fault P HesunpasHuit HecnpasHicTb
LNHWN
21 BAT Volt Different IHwa Hanpyra AKB HesunpasHuit HecrpasHicTb
22 Line Volt Different IHWa Hanpyra niHii HesunpasHuii HecnpagHicTb
23 Line Freq Different [HWa vacToTa niHii HesunpasHun HecnpasHicTb
Hegi L BigHoBneHHs nNpu nepexoAi B aBTOHOMHUI pexumM abo
eBIaAnoBIAHICTb i innHi
Output Config Different : A ﬂ. BiANOBigHICTE HanawTyBaHb ANs TpUdasHoro pexumy HecnpasHicTs
24 KOHirypauii suxogy po6oTu
36in cnHxpoHisadii .
25 Output Syn Loss P H HeBunpaBHui HecnpagHicTb

BMXOA4Y

www.bezpeka-shop.com
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5.5.2 Onuc nonepepXxeHb
» AeapiliHuli cuzHan: YepeoHuli ceimnodiod 6numae, a Ha PK-ducnnei eidobpaxaembcsi K00 mpusozau,
iHeepmop He nepexodumb 8 pexxum HecrnpagHocmi
Onuc koais TpuBor
Ko - . MonepemxeHHA
A Bu3HauyeHHs aHrn. Lii iHBepTopa YMoBu BigHOBMNEHHS pea
TPUBOIU TPUBOIU
50 Battery not connected TpuBora, BiACYTHICTb 3apaaKu. Hanpyra 6atapei >=10B*N TpuBora
TpuBora, HU3bkui 3apsp Batapel,  |AsTomaTU4HWIA Nepesanyck, Konn Hanpyra 6atapei
51 Low battery shutdown BUMKHEHHS a0 HEMOXNUBICTb nepesuye (10B+0.2B)*N, Tpusora
3anycky. N — kinbkicTe 6aTapen B rpyni
52 BigHoBneHHs
Battery low Tpusora (Toyka crnpasutoBaHHs + 0.2B/wT.) Tpusora
53 Battery charge short TpwuBora, BiACYTHICTb 3apsaku HeBwunpaBHa HecnpaBHiCTb Tpusora
BigHOBNEHHs:
MPPT 6e3 3apsigku: 29B
55 . . (Touka Bucokoi Hanpyrm - 2B); Tpusora
Over charge TpuBora, BiACYTHICTb 3apsiaKu MPPT 3apsiaka:
(Touka BMCOKOI Hanpyru - 2B)
. . TemnepaTypa Ha gatunky PFC abo INV
57 Over temperature TpwvBora, BiACYTHICTb 3apsiaku ONYCTUTLCS! HIpkue 90°C TpuBora
Tpusora,
58 Fan lock Akwo opu/nj 3 Be.HTMHHTOp'B BigHoBuTbCSA TpuBora
3a6n0KOBaHWI, iHLLi BEHTUNATOPU
npawuioBaTUMyTb Ha NOBHIN NOTY>XHOCTI
59 EEPROM fail TpwuBora HeBunpaBHa HecnpaBHiCTb TpuBora
60 Overload warning TpwvBora, BiACYTHICTb 3apsiaku SHnanTH saBag;;))KeHHﬂ MeHLe TpuBora
61 Abnormal generator TpuBora, npo,uqax(eHHﬂ _poGom B BiqHOBUTLCS! Tpueora
waveform pexvmi baTapei
Weak energy from
62 PV (For 5KVA high PV BUMKHEHHS QDQToeneKTquHoro BUXoRY BigHoBuTHCS Yepes 10 XxBUMWH TpuBora
i 3apaaku
voltage type)

6 YCYHEHHSAA HECMPABHOCTEM

BiOKNtOYaeTbCS Nif
yac 3anycky.

aKTUBHI MpPOTAroM 3 ceKkyHz, a MoTiM
BVIMUKaOTbCS.

Hu3bKa (<

1.91B/ Ha enemeHT)

Mpo6nema PK-aucnnein/LED/3ymep MosicHeHHs / NMpuunHa Lo po6utu
MpucTpii KK, cBiTnogiogun tTa 3ymep 6yaytb
aBTOMaTU4HO ’ Hanpyra akymynsitopa 3aHagTo 3apsaiTe akymynaTop.

3amiHnTn Gartapeto.

Hemae Bignosigj
nicns BKIAKOYEHHS.

IHavKauia BiocyTHS.

Hanpyra akymynsitopa 3aHagTo
Husbka. (<1.4B/ Ha enemMeHT)

HenpasunbHa nonsapHicte AKB.
CnpavutoBaB BXigHWIA 3axXucT

Mepesiputn nigknioveHHs AKB
3apsaiTe akymynaTop.
3amiHntn 6aTtapeto.

€ nigKnoYeHHs go

BxigHa Hanpyra BigobpaxaeTbcs Ha
PK-gucnnei, a 3enenwuii ceitnogion

6nvmvae.

CnpautoBaB BXigHWIA 3axucT

CTpyMmy.

MNepeBipTe, 4UM He cnpautoBas
3anobBiKHVK | Y1 NpaBUITbHO
nigKnNoYeHo NpoBOAKY 3MIHHOMO

enekTpomepexi, ane
yCTaHOBKa NpaLoe B
pexumi Gatapei.

3enenuii ceiTnoaion 6nuvae.

HepocTtaTtHs AKiCTb XXMBREHHS
3MiHHOrO CTpymMy (Mepexi un
reHepaTopa)

1.MNepekoHanTecs, WO APOTN 3MIHHOIO CTPyMYy
He HaaTo TOHKI Ta/abo HaaTo OoBri

2.4KWwo nigknoyeHo reHepartop, nepesipte, 4un
nobpe BiH nNpauoe i Yn npaBunbHe
HanalwTyBaHHS Aiana3oHy BXIiAHOI Hanpyru.

BHyTpiwHe pene
NOBTOPHO BMWKaETbLCSH
Ta BUMUKAETLCS.

PK-aucnnen ta
cBiTnogioan 6nmaTb

AKyMYyNSTOp BUMKHEHO.

MNepeBipTe, 4 NpaBUNbLHO

nigknioYeHi gpoTtun

akymynsitopa.
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7 TEXHIYHI XAPAKTEPUCTUKH

BBGI-5048Ultra
BxigHi nigkntoveHHs L+N+PE
o HowmiHanbHa BXigHa Hanpyra 208/220/230/240B AC
& [lianasoH Hanpyv 154-264B AC+3B (APP Mode)
Py 185-264B AC+3B (IBX Mode)
Yacrota 50Hz/60HZz(ABT.NiANALITOBYETLCS)
HomiHanbHa NoTyXHicTb 5000BT
Buxigra Hanpyra 208/220/230/240B AC+5%
BuxigHa yacTtoTta 50/60Hz+0.1%
dopma curHany Yucra cmHycoiga
Yac nepekntoveHHs Komn'totepu (pexxum BXK) 10mc,
(perynioeTtbes) Mpunagm (pexxum APP) 20mc
-% MikoBa NOTYXHiCTb 10000BA
s
o
(Pexum poboTu Big 6aTapei)
1xB@102%-110% HaBaHTaxeHHS
Jonyctume nepeBaHTaXeHHs 10c@110%- 130% HaBaHTaxeHHsi
3c@130%-150% HaBaHTaxeHHS
200mMc@>150% HaBaHTaxeHHs
[MikoBa edbekTMBHICTL (pexum poboTu Big 6aTaper) >94%
® BonbTtax 6artapei 48B DC
1)
'% MocTiiHa Hanpyra 3apsAay (perynoeTbes) 56.4B DC
@©
Lo
Hanpyra nigTpumkun 3apagy (perynoeTbes) 54B DC
Pexwum sapany PV MPPT
Makc. BxigHa noTtyxHicte PV 5500BT
MPPT [iana3oH BigcTexyBaHHs 120-500B DC
© Makc. BxigHa Hanpyra PV 500B DC
X
% Best open circuit voltage range 300-400B
® Best voltage 240-320B
Makc. Ctpym 3apsgy PV 100A
Makc. Ctpym 3apsgy AC 100A
Makc. CTpym 3apsigy 100A
)
g PK-aucnneit BinoGpaxeHHs pexumy po60TM/HaBaH_Ta)KeHHﬂ/Bqum Ta BUXiOHI NiAKNIOYEHHS,
o Ta iHwe.
=
< RS232 5PIN/Pitch2.0mm, Baud Rate2400
£ 2x5PIN/Pitch2.54mm,
& MopT koMmyHikaLji Lithium Lattery BMS Communication Card,
& WifiCard, DryContact
2
= MoxnuBiCTb NapanenbHOro NigKMYeHHs Moxnuse napanenbHe NigKIoYeHHS
Poboua Temneparypa 0-40°C
[0)
g Bonorictb 20%-95%(be3 koHaeHcaTy)
§[ Temnepatypa 36epiraHHsi -15-60°C
:;-). BUCOTE HAl DIBHEM MODST Bucota He Ginblie 1000m, 3HmkeHHs o 1000m,
o AP P makc. 4000m,BignosigHo go IEC62040
PiBeHb wymy < 50 ob
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DopaTok: NocibHuK 3 napanenbHOi pob6oTu

Yeacea! Tinbku Onss modesneu, Wo NiompumMyroms napasesibHe niOK/TroYeHHSsI.

8 TMAPAIJIEJIbHA POBOTA

MpumiTka:

1. MNepepn napanensHO PoBOTOK MO KOXHIM YCTAHOBL HEOOXiAHO BigkanidbpyBaTu BUXiAHY Hanpyry iHBepTopa,
MOCTiViHY CKIagoBy CTPYMY Ta Hanpyry akymynstopa. TeopeTu4Ho, Yum TOuHilWe KanibpyBaHHs, TMM Kpalle, ane,
NpPVHaNMHI, BiOXWUIEHHS BMXIQHOT HANpyry iHBepTopa Ta Hanpyru akymyrnsitopa noBuHHI 0yt B Mexax +0.3B,
KanibpyBaHHS KOMMNOHEHTa MOCTINHOrO CTPyMy B Mexax +50mB.

2. CTaH BUMKHEHHS, TOOTO CTaH o4iKyBaHHS, BiQHOCUTBLCS A0 CTaHy, B IkOMY iHBepTop Mae Buxig, ane PK-ekpaH
BYMKHEHUN.

Cnocib nepexoay B peXvM O4iKyBaHHS: KONM NepemMuKkay BUMKHYTO, CoYaTKy YBIMKHITb 1oro i weuako(1 cekyHaa)
BUMKHITb, NiCNS YOro iHBEPTOPp Nepenae B PEXUM OYiKyBaHHS.

8.1 OpHodpa3Ha napanenbHa poboTa

8.1.1 [Ba iHBepTOpM B NapanesibHOMY peXumi

MigkntoyYeHHa 0o cucTeMm

[l

ooo

é%s |

IS~
S
q

z N =RI[IEk
Grid A
A\
|~ s L-——l——————o

KomyHikauinHe 3'egHaHHSA

) @

e e h P e e E ¢ o
—— e e 4 —— e — —— o —l 11—

— —_—— — ——

37

www.bezpeka-shop.com



http://www.bezpeka-shop.com

1.1.2 Tpm iHBepTOpPU NapanenbHO

MiokntoyeHHa 0o cucTeMm

F} - F}

ST T b i1
— I [ 1
Battery * T
N =SIIIE |
Utility T
Grid ﬁ A

: I
& N =S— —o-l ————— -.T J I p—
Loads Fes i _1 _____ e 3
KomyHikauinHe 3'eqHaHHs
@ @

= = = 9 2L = <@
OO E“@%-S*E ====ue

Cucmema 3 080ox 00HOGha3HUX NnapasiesibHO-MiOKIII0YEeHUX YyCMaHOB0K, MOXe 6ymu po3uwiupeHa 6o mpbox
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8.2 TpwudasHa napanenbHa poboTta

8.2.1 o ogHoMmy iHBepTOpy Ha a3y

MNigkntoYeHHs 0o cucTemm

P1 P2 P3
- “ N - )
El & =]
= J J

~
+

Battery

Utility I:‘! QT —
Grid L2 I}
/N

—_ = -

N
Loads 7_* P
i LR

— e — e —

KomyHikauinHe 3'eqHaHHs

Pl P2 P3
L’D @
S = 5 0x stﬁ. = O = Ol &0 %&=é=§g«.
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8.2.2 [Ba iHBepTOpM ANA nepuoi ¢asn, i no ogHoMy Ansa pewTu das:

MMigkntoYeHHs OO cucTeEMM

| P1 I P2 P3

T T TT | 1K i
- H L] i)

Battery * - 15} 1 1} 1 T 1 L

|| l| ] I

Utility " L l U I

Grid CeEm g I 1

= I T TT 1

A N gl sl s w— — — — &-L ————— e —— —— |
Ll R e e e e e S S S -

- L] R e — g & ) e S s et e e T S R oy l
KomyHikauinHe 3'eqHaHHs

P1 P2 P3
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8.2.3 [1Ba iHBepTOpM ANA nepLoi Ta apyroi a3 i oauH iHBepTOop ANsA TpeTboi ha3u:

MNigknoYeHHs 00 cucTeMM

I @
3210000, (=S 22800LE.| | = 8220055,

8.2.4 Tpwu inBepTOpM Ansa nepLoi das3u, TiNbKM OAUH iIHBEpPTOp ANsA ABOX iHWMX (a3

Migkno4YeHHs oo cucTemm

I P1 | P2 P3
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8.2.5 [llo aBa iHBepTOpPM Ha KOXHY cpa3y:

MigkntoYeHHAa 0o cucTeMm

- P1 , — P2 . ——FP3

[ \

N30 1 1L A - — T - g v o i

SRS L X X N 0 T 1 | I

gl [} i T i T i

i = : : - : I

I Y el gy by B

P1 | | P3

| ] =]
e FE i) (&S0 g A FE
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8.2.6 Tpwm iHBepTOpM ANA nepwoi ¢a3u, ABa iHBepTOpKU ANA ApYyroi ¢hasu Ta oguH iHBepTOop
ana TpeTboi casu:

MNigkntoyYeHHs 0o cucTemm

. P1 ] —— P2— P3

8.2.7 YoTmpwm iHBepTOpUM ANA nepLuoi ¢pa3n i No oagHOMY iHBepTOpY ANA ABOX iHWUX ca3:

Migkno4YeHHs oo cucTemm

, P1 | P2 P3

il

|
I
T
|
|
T

e

.

f 1

Tt
| P ] | B | [ P

e e e e i —— R ——__

P3

= le 0z

=ET v onicl | BT =
o ga et | |22 ?
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9 3AXOOu BE3MNEKW MNMPU NIAKNKOYEHHI

9.1 MNipknoYyeHHA POTOENEKTPUYHMX MOAYNiB/NiAKNIOYEHHA COHAYHOI naHeni

Ko>keH iHBepTOp NiAKMYaeTbCA 40 COHAYHOI NaHeni oKpeMo, i poToenekTpuYHi Moayri KOXHOro iHBEPTOpPa HE MOXYTb
OyTu 3'egHaHi NnapanensHo.

9.2 [naTtv napanenbHOro 3’eAHaHHA

lMpumimka: Y koxxHomy Habopi napanenbHux cucmem eubepimb dea KOMMNIEKMU yCMaHOBOK 3 HaligiddasneHiwum
po3matluyeaHHsIM i 3aMKHiImb KOHMakmu A napasnesibHoi nnamu 3a 0MoOMO20H0 NepPeMuUYOK.

s [ 1111 o P rr) :m
Sl 4l "[é*' g

-

E}HHH HHHH
SRR Ot0 ey T
» ENNONONOON0e mt:j Bl Kowraxm A

— ey
g
L[ To ool [IL

?_
).

:
.

LuT

10 HANALUTYBAHHS TA BIDOEPAXEHHSA HA PK-OUCIEI

[ns HanawTyBaHHSA NnapanenbHOro PexXmMy 3BepHIiTbCH 40 OCHOBHOIO NoCibHka — HanawTyBaHHA yHKUIN, NyHKT 27
HanalTyBaHHSA NapanenbHoro pexnmy.

10.1 OgHoha3HMK NapanenbHUN PeXUM

» Kpok 1: lNepen BBeAeHHSAM B ekcninyaTauito, Oyab nacka, nepeBipTe HacTyMHi BUMOTK:

MpaBMNbHICTb NiAKNIOYEHHS.

MepekoHawTecs, WO BCi aBTOMATUYHI BUMMKAYi Ha CTOPOHI HaBaHTaXeHHS PO3iMKHYTI | KOXXHa HenTpanbHa niHia (N niHis)
BCiX iHBEPTOpIB 3'€AHaHi pa3oM, a NniHia nig Hanpyroto (L niHis) Ha CTOPOHI HaBaHTaXXeHHS TakoX NOBMHHA OyTu 3'egHaHa
pa3som.

» Kpok 2: lNepengite B pexunm HanawTyBaHHs iHBepTopa i BcTaHoBiTk "PAR" B nporpami 27 Ha PK-gucnnei. MoTim
BUMKHITb BCi iHBEpPTOPM.

{ Y
IHTepdelic HanawTyBaHHA

opHodasHoro, napanensLHoOro
NiAKNIOYeHHA

Mpumimka: M1id yac HanawmyeaHHs1 Ha PK- 9
ducniei eUMUKaY XUeJslieHHs1 MoeuHeH 6ymu ﬁud E " pHH:
@UMKHeHuUU. B iHwomy eunadky
HanawmyeaHHs1 He MOXXymb 6ymu euUKOHaHi.

» Kpok 3: 3amkHiTb aBTOMaTu4Hi BuMumkadi AC BCix niHivi Ha Bxoai AC, Tpumante Tymbrep He3aMKHEHUM i
3anycTiTb NapanensHy cuctemy. Ha HacTynHin ctopiHui P9 HaBeaeHo iHCTpykKUii wopao iHTepdency PK-gucnnes,
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SIK MOKa3aHo Ha pucyHky 4.1.1. Hankpalue, wob yci iHBepTopy Bynu nigknoyeHi 4O Mepexi ogHoYacHo. AKLO Le
He Tak, 3'ABUTbCS MOBIAOMIIEHHA NPO HecnpaBHIiCTb 23 Ta 22.

napanesribHa cuctema MOBHICTIO BCTAHOBSIEHA.

XUBJNMEHHA Ha HaBaHTaXeHH4.

Ha aucnnei Bino6paxaetbcsa A0,
a6o S1-S9, ue o3Hauae Wo
KOMYHiKauiliHe 3'€QHaHHsA

BMKOHAHO YCMilUHO

SIG BKa3ye Ha NOMUNKY
KOMyHiKauiiHOro
3'eAHaHHA

Kpok 4: Akwo curHanie npo HeCcnpaBHOCTI, BinbLue He 3’'ABNATUMETBLCS, a iIHTepdenc iHanKaLii B HOpMI,

Kpok 5: 3aMKkHiTb aBTOMaTMYHWUIA BUMMKAY HA CTOPOHI HABaHTaXXEHHS. YBIMKHITb CUCTEMY i NMOYHITL NogaBaTu

SIG BKa3ye Ha noMUNKy
KOMyHiKaLiiHOro
3'eAHaHHA

A0 PAH

S0 PR

el

c

PAR BKa3sye Ha Te, L0
opHodasHe, napanenbHe
3’€AHaHHA BUKOHAHO YCMilUHO

- J/

HanawTyBaHHA ogHOda3Horo
napanenbHoro NigkntoYeHHs
BMKOHAHO YCNiLUHO,

KomyHikauinHe 3'eqHaHHA
BCTAHOBMEHO YCMiLLHO.

PAR BKa3sye Ha Te, W0
opHodasHe, napanenbsHe
3’€HaHHA BUKOHAHO YCMilUHO

G

HanawTyBaHHSA TpudasHoro
napanensHoro NigKMYeHHs
BMKOHAHO YCNiLLHO,

arne noMurika KOMyHikauinHoro
3'eQHaHHs.

www.bezpeka-shop.com

SIG BKa3ye Ha NOMUNKY
oaHodasHoro, napanensHoro
3’eQHaHHA

A\

lMomunka napanensHoro
NiAKNIOYEHHS | KOMYHiKaLiMHOro
3’eAHaHHSA

45


http://www.bezpeka-shop.com

10.2 MapanenbHe NigknOYeHHA siK TpudasHa cuctema (hyHKUiA He npauroe)

» Kpok 1: lNepen BBeageHHsM B ekcnryaTauiio nepesipTe HACTyMNHi BUMorn: Yn npaBunbHO NigknoyeHa nposogka?

lMNepekoHawnTecs, Wo BCi aBTOMATUYHI BUMMKAYi Ha CTOPOHI HaBaHTa)XEHHS BigknoveHi, a HynboBi ApoTu (N/HenTpanb)
KOXXHOrO iHBepTopa 3'e4HaHi pa3om, ApoTu nig Hanpyroto (L-ApoTK) Ha CTOPOHI HaBaHTaXXeHHs ofHiei pasmn 3'egHaHi
pa3om. He 3'egHynte mix coboto apoTtu nig Hanpyroto (L-apoTu). MNepekoHanTecs, Wo BMXigHa Hanpyra iHBepTopa KOXHOi
YCTaHOBKW, MNOCTilHa CKNnagoBa CTPYMY Ta Hanpyra akymynstopa ycniwHo BigkanidopoaHi.

» Kpok 2: Po3byaitb iHBEpTOp, W06 NepeBecTy NOro B CTaH BUMKHEHHS, @ NOTIM 3a JOMNOMOro nporpamu 27 Ha
PK-gucnnei HanawTyite koxeH iHBepTop sik 3P1, 3P2, 3P3 no vepai.

1id yac eukopucmaHHs PK-Aucnnesi ons
HanawmyeaHHs npo2pamu, eUMuKay
JKUBJIEeHHs1 Mo8UHeH 6ymu euMKkHeHul. B
iHwomy eunadKy HanawmyeaHHs He
MOXymb 6ymu @UKOHaHi.

Oucnnew iHBepTopa
nigknoYeHoro Ao nepuuoi gasu

Aucnnen iHBepTOpa
niaknoYeHoro Ao Apyroi asu

Y Y
[Oucnnen iHBepTOpa
nigKnoYeHoro Ao TpeTLoi ha3un

0d 21 3P

0d 21 3p2

o0d 21 3P3

» Kpok 3: YBiMKHITb aBTOMaTMUYHI BUMMKaYi AC Ha Bcix niHisx Ha Bxoai AC. Akwo niakntoyeHHst AC BUSIBNEHO |
BiAMNOBIAa€e HanawTyBaHHAM NPUCTPOLO, CUCTEMA NPaLIE HaNeXHNM YMHOM. B iHwomy Bunaaky, cuctema
Bigobpa3uTb aBapinHWIiA CMrHamn NpPo HeCnpaBHICTL | He Byade NpauloBaTn B MEPEXEBOMY PEXNMI.

» Kpok 4: 3aMKHiTb aBTOMaTUYHI BUMKMKadi BCiX NiHin Ha Bxoai AC, TpumMainTe TyMOnep He 3aMKHEHUM i YBIMKHITb
napanenbHy cuctemy. Ha HacTynHin ctopiHui P9 Ha iHTepdenci PK-gucnnes 3'aBnatbes iHCTPYKLUIT, IK noka3aHo
Ha pUCyHKy 4.1.2, Wo o3Hayvae, Wo BCTAHOBIIEHHS TPUEA3HOMO XMUBMEHHS CUCTEMU 3aBEPLLEHO.

» Kpok 5: byab nacka, 3amMkHiTb aBTOMaTUYHI BUMMKAYi BCiX MiHiN NigKMoYeHHs 3 60Ky HAaBaHTaXXEHHS, 3aKpunTe
Tymbnep, i cuctema no4YHe NoaaBaTh XKUBMEHHS HA HABAHTAXEHHS

~

Ha aucnnei Bino6paxaetscsa A0,
a6o S1-S9, ue o3Hauvae Lo
KOMYHiKauiliHe 3'€eQHaHHsA

SIG BKa3ye Ha NOMUNKY
KOMyHiKaLiiHOro
3'egHaHHA

3'eaHaHHA

SIG BKa3ye Ha NOMUIKY
KOMYHiKaLiliHOro
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3P1, 3P2 Tta 3P3 BKa3ye, Wo
TpudcasHe, napanensHe
3’€[jHaHHA BUKOHAHO YCMilUHO

J

A\

3P1, 3P2 Tta 3P3 BKa3ye, Wo
TpudcasHe, napanensHe
3’€[jHaHHA BUKOHAHO YCMilLUHO

J

-

SIG BKa3ye Ha NOMUNKY
TpudasHoro, napanensHoro
3’eQHaHHA

HanawTyBaHHs TpuchasHoro
napanensHOro NigKroYeHHs
BMKOHAHO YCNiLLIHO,
KomyHikauinHe 3'eqHaHHSA
BCTAHOBIIEHO YCHILLHO.

HanawtyBaHHs TpudhasHoro
napanensHOro NigknNioYeHHs
BMKOHAHO YCNiLLHO,
arie nomurika KOMyHikauinHoro
3'eQHaHHS.

Momunka napanenbHoro
NigKNIOYEHHS i
KOMYHiKaLiiHOro 3’€AHaHHS

PucyHok 4.1.2

Mpwumitka 1: Wo6 yHMKHYTM NepeBaHTaXeHHS, HanKpaLlle AaTv BCii CUCTEMi NonpauioBaTh B HOPManbHOMY PEXUMI,
nepLl HXX 3aMuMKaTh aBTOMaTUYHUIA BUMUKAY Ha CTOPOHI HaBaHTaXeHHS.

Mpumitka 2: [Ins Uiel cucTemMmn enekTponocTayaHHs iCHye Yac NepeMmnkaHHs. Ons KpUTUYHO BaXKnNmnBoro obrnagHaHHA 3
BMCOKMMW BUMOTaMm1 A0 DKepena XXUBMEHHSA MOXYTb BUHUKaTV nepeboi B nogadi enekrpoeHepr
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