Bupo6HULTBO enekTpoeHeprii

3arasiom eHeprito MOXXKHa BU3HAUNTU AIK BCe, LLIO MAE "NoTeHuiaN BUKIUKATU 3MiHN".
HalinowmpeHille BU3HaYeHHS eHeprii - e poboTa, AKy MoXe BUKOHATU NeBHa cmna
(rpaBiTauiiiHa, enekTpoMarHiTHa). EHepria 36epiraeTbcs, TO6TO BOHa He MoOXe 6yTn CTBOpeHa
a60 3HULLEHAa, a MLwe NnepeTBOpPeHa 3 OAHiel dopMu B iHLLY; HanNnpuknag, batapes NepeTBoOpOE
XiMiYHY eHeprito B eNIeKTPUYHY.

MeTom LbOoro nocibHMKa € HafaHHSA KOPMUCTyBav4aM peKOMeHAALi WoA0 NepeTBOPEHHS Ta
BUKOPUCTAHHSA eIeKTPUYHOI eHeprii Ta eNeKTPUYHOIT MOTYXXHOCTI, iKa BUKOPUCTOBYETLCA ANSA
obnagHaHHS Ta NPUCTPOIB, HEOBXIAHUX ANA T'YMaHITapHMX onepaLii, BKAK4Yaum; pO3yMiHHS
OCHOBHWUX MPUHLNNIB €1eKTPUNKMN, 3HAHHS TOro, IK NPaBUIbLHO po3paxyBaTu NOTYXXHICTb
o6nafiHaHHA Ta AK epeKTUBHO KepyBaTu eNeKTPUUHUMUN CUCTEMaMN.

3aranbHi TepMiHU B eHepreTumui

AC CKOpOYeHHSs AN 3MiHHOro CTpyMy.

DC CKOpOYEeHHS ANsl NOCTINHOrO CTPYyMY.

ManeHbKi 3apsagyKeHi YaCTUHKW, AKi iCHYIOTb IK YacTUHA

EnekTpoHun .. -
MOJIEKYNIAPHOI CTPYKTYpU MaTepianis.

EnekTpoH, AKN nerko BiaAinaeTbca Big agpa atoma, 40 AKOro BiH

BiNbHUIA eNneKTpPoH
HaNexwuThb.

Tina, AIKi MaloTb BiflbHi eneKTpoHW (Hanpuknag, MeTanu, a Takox

MpoBigHnKN L
nojcbKe Tino i 3emns).

Tina, SKi He MaloTb BINbHNX €N1EKTPOHIB (HANPUKNAZ, CKI0,

IsonsTopu nnacTuk i 4epeso).
Hanpyra (U) Lie pi3HMUA eneKTpUYHOro noTeHuiany MixX JBOMa ToUKaMU.
Ctpym (I) Mipa LUBMAKOCTI NOTOKY eIeKTPUYHOro 3apsjy Yepes NpoBigHUK.
Onip (R) CXUNbHICTb MaTepiany YAHUTU onip NOTOKY 3apsagy (CTpymy).
KoH 3aMKHYTUWIA NaHLor, AKNIA J03BONSE 3apsay nepeMilaTncs 3
vp OAHOro Micu4 B iHLWe.
Byab-AKWIA MaTepian, LWo J03BONSE NepeTBOPIOBATU €NeKTPUYH
Pesucrop YA p Lo A4 p p pn4dHy

€Heprito B Ten/oey.



MNepeBaHTa)XeHHA

AxymynsaTtop VRLA

[Aiana3oH Hanpyrm
NOr/IVIHaHHA

AianasoH nnaBawoyoi
Hanpyrum

Po3noginbHuii WmUToK

ABTOMAaTU4YHIi BUMMKaYi
Ta 3an06hKHUKN

MNepemukaui

3a3eM/ieHHs1/3aHyNeHHsA

(BT)

((BT-rop)

(B)

(A)

JoaaTkoBa NOTYXHICTb JOCTYNHa Ha KOPOTKUIA MPOMIXKOK Yacy.

CKOpO‘-IEHHFI ANA CBUHUEBO-KNC/TIOTHOIO akKymMysidTopa 3
KnanaHHUM perynroBaHHAM.

PiBeHb 3apsagy, AKWii MoXHa 3acTocyBaTu 6e3 neperpisy
aKymynsitopa.

Hanpyra, Ha aKili NigTPUMYETLCA akyMynaTop Nicns NOBHOroO
3apsagy.

Lle aBTOMaTUYHUIA BUMMKAY | MiCTUTb 6araTo efleKTPUYHmNX
NaHutorie. 3a 4ONOMOror HbOro MoXKHa BMUKaTM abo BUMMKATU
NaHuor.

BoHU 3axmwwatoTb 4pOTY Bif NeperpiBy i 3Haxo4ATbCA B KOPO6 L
po3noAinbHoro WmTka. Konu BifbyBaEeTbCa nepeBaHTaXeHHS,
TO6TO NPOTiKA€E 3aHaATO BE/INKUIA CTPYM, 3aMO06IXKHUKMN
neperoparoTb abo cNpauboBYHOTbL aBTOMaTUYHI BUMMUKAYI.

MepeMuKayi MOXYTb NOAABaTU EHEPTItO B IAHLOTM, TO6TO
nponyckaTtu cTpyMm. Npu Heo6epexxHoOMY BMKOPUCTaHHI BOHM
MOXYTb 3aBAATY LLUKOAW NOAUHI Ta 061aHaHH0. Po3eTku
3'€HYIOTb MPUNAAN B NaHLOT.

3'eAHaHHA MeTaneBnxX YacTuH GHEKTpOI'IpI/Iﬂa/J,iB i3 3emneto.

CKOpOYeHHs Big BaTT, oAnHMLi BUMipY NOTY>XHOCTI.

CKOpoYeHo Bif BaT-roguHa, ognHnLUA BUMIipY eHeprii

CKOpPOYeHoO Big BonbT, oAMHMLSA BUMipY Hanpyru

CKOpOY€eHHA Big, AMI'Iep, oanHNUA BI/IMipPOBaHHFl €NeKTpnyHoro
CTpymy

MopiBHAHHSA TepMiHonorii Benanko6puTtanii Ta CLUA

Ansa uinen uboro NOCi6HMKA YacTille BUKOPMCTOBYETLCS aMepMKaHCbKa TepMiHOOriS.



Benuka CLUA

BpuTaHin

[lBOCTOPOHHE OCBITNEHHS, BUMUKaY/2- BumMmkad 3-CTOPOHHBLOIO OCBIT/IEHHSA, BUMUKaY/Switch

way lighting, switch 3-way lighting, switch
MNnwnta/Cooker Mnwnta/Range
PosnoginbHnii wmnt/Distribution board PosnoginbHnii wmt/Distribution panel, breaker panel
3emns, 3a3emneHHs/Earth, earthing 3emns, 3a3emneHHs/Ground, grounding
dikcaTop/Fitting ®ikcaTop/Fixture
MpUCTpili 3aXNCHOrO BifKNOUEHHS ABTOMaTUYHWIA BUMUKAY 3aXMCHOrO BiAKIHOUEHHS
(N3B)/Residual current device (RCD) (AB3B)/Ground fault circuit interrupter (GFCI)
Lokonb/Skirting board Liokonb/Baseboard

MepeMuKay 3 NpoxiaHo0

MNepemukay 3 npoxigHoto cxemoto/Traveler
cxemoto/Strapper

OCHOBM eNneKTpoTexHIiKu

EneKTpUYHU CTPYM - Lie NOTiK eneKTPUYHOro 3apsiay B KON - MNOTiK BiIbHMX eN1eKTPOHIB MiX
ABOMa TOYKaMm B NPoOBigHWKY. Lii BiIbHi e1eKTpOoHU B pyci - Le Te, Lo CTaHOBUTb e/IeKTPUYHY
eHeprito. Bnpo6HMLTBO efleKTpoeHeprii MoNSArae y npMMyLLeHHi eIeKTPOHIB pyxaTuUcs pasom y
NpoBigHOMY MaTepiani, CTBOpOOUM AediLuT eneKTPOoHIB 3 04HOro 60Ky NPOBiAHMKA Ta
HaAINLLIOK 3 iHLOroO.

MpucTpiia, AKWIA CTBOPIOE Lie ancbanaHc, Ha3MBaETbCA reHepaTopoM. Knema Ha CTOpPOHi
HaANVLLKY NO3Ha4veHa +, Ha CTOPOHIi aediunTy -.

Konn go knem reHepaTtopa NigK/JYeHO HaBaHTaXXEHHS, reHepaTop BULUTOBXYE eNeKTPOHN:
NOrINHAE NO3UTUBHO 3apPAAXKEHI YaCTUHKMU i BifCMNaE Ha3al HeraTUBHO 3apsAaXKeHi. Y naHusi
eNeKTPOHU LMPKY/IOOTh Bif - KNemMun Ao + Knemu.

LLlo6 npaBubHO | 6e3neYHo KOpUCTYBaTUCSA eNeKTpoobnagHaHHAM, BaXKIMBO PO3YyMiTU, K
npautoe enekTpuka. XXNTTEBO BaXX/IMBO PO3YMITM TPU OCHOBHI CK/1aA0Bi, HeObXigHI Ans
KepyBaHHS Ta BUKOPUCTaHHSA efieKTpoeHeprii - Hanpyra, CTPyM Ta onip - i Te, AK BOHW NOoB'A3aHi
Mi>X co60t0.

EneKTpuyHu 3apap,

EnekTpuka - Lie pyx efleKTPOHiB. ENeKTpoHM CTBOPIOOTL 3apaj, KU BUKOPUCTOBYETLCA A1
BUPOOHMLTBA eHeprii. ByAb-aK1Uil eneKTPUYHUN Npunag - Namnoyka, TenedoH, XxonogNbHUK -
BUKOPUCTOBYE PyX eNeKTPOHIB A1 po60TU. TPU OCHOBHI NPUHLMMNN LbOro NocibHMKa MOXHa
NOSICHNTW 3a AONOMOrOI0 e/IeKTPOHIB, a TOYHiLUe, 3apaay, AKNA BOHU CTBOPHOOT:!

e Hanpyra - Pi3H1LUA 3apagy MK ABOMa TOUKaMW.
e Ctpym (Amnep) - LLIBNAKIcTb, 3 AKOIO NPOTIKAE TOW UM iHLWING 3apaj,.
e Onip - CXMAbHICTb MaTepiany YAHUTY ONip NPOXOAXKEHHIO 3apsaay (CTpyMmy).

Lli BeIYMHM ONUCYIOTb PyX 3apsigy, @ 0TXKe, MOBEAIHKY eNeKTPOHIB.

OTXe, KOHTYP - Lie 3aMKHYTWIA NaHLOr, AKUIA AO3BOJIAE 3apsaly NepemillaTmcs 3 04HOro Micusa
B iHWe. KOMNOHEeHTn B cxeMi 403BO/ISII0Tb KOHTPOJIIOBATU Lel 3apsaj i BAKOPUCTOBYBaTU AOro
AN BUKOHaHHSA po6oTu.



EnekTpuyHi BUMiploBaHHA

o MoTY)XHICTb - eHeprisi, iKY CMOXVBA€E HaBaHTaXEHHS.
o EHeprifl - KinbKiCTb enekTpoeHeprii, CNoXnToi abo BUpo6aeHOi 3a NeBHUIA Nepiog yacy.

Pi3HMLUA eneKTpUYHMUX NoTeHLianiB (Hanpyra)

Hanpyra (U) Bu3Ha4yaeTbCa AK KiNbKiCTb NOTEHLiMHOT eHeprii MiXk ABOMa Toukamu Kona. Lia
pi3HMLA 3apagy MiX + i - nonocaMmu reHepaTopa BUMIPIHOETLCA Y BO/IbTaxX i NO3HAYaETLCA
niTepoto «V». IHoAi HaNpyry HasnBalTh «eNIeKTPUYHUM TUCKOM», Lie AopeYHa aHanoris,
OCKIIbKW CUAy, AKY HaZa€ Pi3HULA eNeKTPUYHUX NOTeHuiaNiB eNeKTpoHamM, Lo NpoxoasTb
Yepes NPoBiAHNI MaTepian, MOXHa MOPIBHATA 3 TUCKOM BOAM, KONW BOHA PYXa€ETbCs Mo Tpy6i;
UMM BULLA Hanpyra, TUM GiNbLUNIA «TUCK BOAN».

JlocTynHa eHepris BifIbHUX eNeKTPOHIB Yy pPYCi - Lie Te, Lo CTaHOBUTb e/IeKTPUYHY eHeprito.
Bnpo6HMLTBO eneKTpoeHeprii NoNSrae B TOMy, WO €/1eKTPOHM 3MYLLYHOTb pyXaTMcs pa3omM
uepes NpoBiAHUIA MaTepian, cTBopoYn AediunT eNeKTPOoHIB 3 04HOro 60Ky NPOBIAHMKA i
HaA/NLWOK 3 iHWoro. Knema Ha CTOPOHi HAANLLKY NO3Ha4veHa (+), Ha CTOpPoHi aediunTy (-).

Hanpyra Bn3HauaeTbcs po3noginbHow Mepexeto. Hanpuknag, 220 B mixk knemamm 6inbLIocTi
eneKTpUYHMX poseTok, abo 1,5 B Mk knemamum akymynatopa.

ENeKTpUYHMA CTpyM

EnekTpuuHUin cTpyM (I) - Le NOTIK BiNbHMX eNeKTPOHIB MiXK ABOMa ToUKamMm nposigHuka. Konn
eNleKTPOHN pyXatoTbCs, Pa30M 3 HUMU PYXA€ETbCA NeBHa KiJIbKiCTb 3apsjy; Lie Ha3MBaETbCA
CTpyMOM. KinbKicTb eIeKTPOHIB, AKi MOXYTb pyXaTMUCA Yepes NeBHY pevyoBUHY, BU3HAYaETbCA
di3NYHNMKM BNaCTUBOCTAMM CaMOi PeYOBUHM, WO NPOBOANTL eNeKTPUKY - AesKi maTepianuv
NPONYCKaloTb CTPYM KpaLle, HixX iHLWi. EnekTpnyHuii cTpyM (I) BUpaXKaeTbes i BUMIPHOETLCSA B
Amnepax (A) AK OCHOBHa OAVHULIA eneKTPUYHOro CTpymy. 3asBuyaid, npy poborTi 3
eNneKTPUYHMM 061aHaHHAM abo ycTaHOBKaMMK, CTPYM NMPUAHATO NO3HayaTh B amnepax. AKLuo
BOIbTU (V) MOXKHa NMOPIiBHATM 3 TUCKOM BOAM, LLO NPOXOAUTb Yepes3 Tpyby, To amnep (A) MOXHa
NOPIBHATM i3 3arafibHUM 06'eMOM BOAWN, 34aTHUM MpPOTiKaTK Yepes Tpyby B 6YAb-AKNA MOMEHT
yacy.

Pyx BiNbHMX eNeKTPOHIB 3a3BMYali € BUNaAKOBUM, B pe3y/bTaTi Yoro 3aranbHUi pyx 3apagy
BiACYTHIN. AKLLO Ha eNneKTPOHW Ji€ CMNa, AKa 3MYLUYE iX pyxaTuUcs B MeBHOMY HarnpsiMKy, TO BCi
BOHU ApeidpyBaTUMYTb B OJHOMY HaMNpAMKY.

Cxema: BinbHi enekTpoHu B NpoBigHOMY MaTepiani 3 NpuKIageHM CTPYMOM i 6e3 Hboro.



Pi3sHMLA NoTeHLianiB He 3aCTOCOBYETbLCA PisHMUA noTeHuianiB
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BinbHi enexTpoHmn

Konn namnoyka nigkntoveHa [0 reHepaTopa, NeBHa KiJIbKiCTb eIeKTPOHIB NPOXoAUTb

uepes ApoTU (HATKY PO3)KapeHHs) 1amMnouki. Lien enekTpoHHWMIA NOTIK BignoBigae cnni ctpymy
(I) i BUMiproeTbcs B amnepax (A).

CtpyM € pyHKui€to Big: MoTyxxHocTi (P), Hanpyru (V) Ta Onopy (R).

I=U/R

Onip

IHoAi eneKTPOHN YTPUMYIOTLCA B MeXaX CBOIX MOJIEKYNSAPHUX CTPYKTYP, B TOW Yac K B iHLLNX
BUNaAKax BOHN MOXYTb pyxaTUCs BiAHOCHO BifibHO. Onip 06'ekTa - Lie TeHAeHLis Lboro
06'eKTa YNHUTK OnMip NPOTIKaHHIO €IeKTPUYHOI0 CTPYMY. 3 TOUKU 30pYy eleKTPUKK, onip
NpoBigHOro maTtepiany - e Mipa Toro, K NPUCTPIn abo MaTepian 3MEHLUYE eNeKTPUUHN
CTPYM, LLIO NpPOTiKa€e yepes Hboro. KoxkeH maTepian Ma€ NeBHWIA onip; BiH MoXe byTu Agyxe
HM3bKUM, K Y Migi (1-2 OM Ha 1 meTp), abo Ay>ke BUCOKUM, K Y AepeBa (10000000 Om Ha 1
MeTp). 3a aHaOriE€ 3 BOAOHD, LLIO NPOTIKa€e no Tpy6i, onip 6inbLinii, konm Tpyba By>K4a, L0
3MeHLLUYE NoTiK BoAM.

Y ABOX KOHTYpaXx 3 04HAaKOBOK HAarMpyrot i pisHNM ONOPOM, KOHTYP 3 6i/ibLLUMM OMOPOM
[03BO/INTb MNPOTiKaTX MEHLLIOMY 3apsijy, TO6TO KOHTYp 3 6iNbLUMM OMOPOM MAa€ MEHLUUNA
CTPYM, LLIO NPOTiKa€E Yepes HbOro.
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Less Resistance binbLiMii onip

Onip (R) Bupaxaerbca B omax. OM BM3Haya€e oAnHuUL0 onopy «1 OM» fK onip MiX ABoMa
TOYKaMu NPOBIJHMKA, B AKMX Npu nogadi 1 BonbTa npoTikae 1 amnep. Lia BennunHa 3a3sunyaii
306paxKy€eTbCA Ha CXeMax rpeLbKoto JiTeporo «Q», Aka Ha3MBAETbLCA OMera, a BUMOB/AETbCSA
«KOMM».

Ana paHoi Hanpyryn cuna cTpymy nponopuiiHa onopy. Ls nponopuiiHicTb, BUpaXkeHa y
BUrNA4i MaTeMaTUYHOro CNiBBiAHOLLEHHS, BigoMa SIK 3akoH Oma:

U=IxR

Voltage = Current x Resistance

Ansa nocTifiHoi Hanpyrn 36inbLLeHHA onopy Npu3Bee A0 3MeHLUeHHS CTpyMy. I HaBnakn, cTpym
36iNbLWNTBLCSA, AKLLO 3MEHLWUTM onip. Mpn NoCTiMHOMY onopi, AKLW,0 Hanpyra 3poCTaE, 3pOCTaE i
cTpyM. 3akoH Oma crnpaBeaMBUiA AvLe g YACTOro onopy, To6To ANs NPUCTPOIB, AKi
nepeTBOPHOIOTL e/1IeKTPUYHY eHeprito B YNCTO Tens10BY. 3 ABUIYHaMUW, HANPUKAag, Lie He Tak.

EnekTpuyHi NpUCTpOoi MOXYTb MaTK creLiaibHO CTBOPEHI pe3ncTopu, iKi 06MeXXyroTb CTpyM,
Lo NPOTiKaE Yepes By30/, TakK L0 BY30/1 He MOLUKOXKYETbCS.

Onip BU3Ha4Ya€TbCA HaBaHTaXXeHHAM. Hanpuknag, ApoTu 3 6inblLINM NonepevyHM rnepepisom
UMHATbL MEHLUWIA onip NOTOKY CTPYMY, LLIO NPU3BOAUTE A0 MEHLUNX BTpaT Hanpyru. I HaBnaku,
onip NpsAMo NpPonopLUiiHMA JOBXWHI ApoTy. LLLo6 MiHiMi3yBaTK BTpaTy Hanpyru, CTpym
noTpebye sKoMora KOpoTLLOro ApOTy 3 BEIMKMM NOMepeyHM nepepi3om. (4VB. po3ain
Kab6enbHa npoBogka) 3ayBaxkTe TakoXX, LLIO TMN APOTY (MigHWIA, 3a0i3HUIA TOLLO) TaKOX
BMJIMBAE Ha onip kabento.

Konw onip B eneKTpuyHOMY NaHL03i 61M3bKMIA A0 HYNSA, CTPYM MOXEe CTaTu HaA3BUYaNHO
BE/IKUM, Lo iHOAI NPU3BOANTB [0 TOTO, L0 HAa3UBAETLCSA «KOPOTKNM 3aMUKaHHAM». KopoTke
3aMUKaAHHA CNPUYNHSE HAAMIPHUIA CTPYM B €/1eKTPUYHOMY NaHLio3i | MoXe Npu3BecTu 40
NOLUKO/KEHHS NaHLtora abo NpuCTpoto.

MoTy)XHicTb

EnekTpu4yHa NoTyXHicTb (P) - Le KinbKicTb po60TH, LLI0 BUKOHYETHLCSA eNeKTPUYHUM CTPYMOM B
oAVHMLIO Yacy. BoHa Bifo6parka€e KinbKiCcTb eHeprii, CNoXUTOT MPUCTPOEM, MiAKAOHEHNM A0
naHutora. BoHa 064YNCAIOETHCA LLUNAXOM MHOXEHHS Hanpyru Ha CTpyM i BUpaXkaeTbcs y BaTtax
(BT).

P=UxI
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Power =Voltage x Current

YMM NOTY>KHILLMM € HaBaHTaXeHHS, TUM 6ifbLLNIA CTPYM BOHO CNOXMBAE. Liel po3paxyHoK
KOPUCHUIA Npn aHanisi NoTpeb B enekTpoeHeprii.

MoTy>XxHicTb npoTun EHeprii

NMOTY)XHICTb ° B_aT A K LIJ“BI/I,D,KICTI: MoTOKYy
e KinoBsat BOAM
<
EHEPI'IA [ B?T-FOPMH " BOAA, Lo NOTPANAAE Y
e KinoBaT- A

Bigpo"
roAviH AP

nOTy)KHiCTb BU3HAYAETbCA HaBaHTa>XXKeHHAM.

Namnouka noTy>HicTio 40 BT, nigkntoveHa o poseTtkn 220 B, cnoxmneae cTpym
40/220 = 0,18 A.

Mpuxknap:
Jlamnouka noTy>HicTio 60 BT, nigkntoueHa go poseTtkn 220 B, cnoxmneae cTpym
60/220 = 0,427 A.
EHeprocno>xvBaHHA

EHeprocno>mBaHHS - Le KiNbKiCTb enekTpoeHeprii, Bupo6aeHoi abo CnoXuToi 3a neBHUIN
nepios vacy. BiH po3paxoBy€eTbCS LLASXOM MHOXEHHS NOTYXXHOCTi NPUCTPOIO Ha TPMBaNicTb
/i0ro BUKOPUCTaHHS, BUPaXKeHY B rogMHaXx, Ta BUMIPIOETbCA B KiloBaT-rognHax (KBt-rog).

CBiTUIBHMK MOTY>XXHICTIO 60 BT, 3annwweHnii yBiMKHEHUM Ha 3 roagnHu,

MpUKNaR: . osusatime 180 BT-roa, a6o 0,18 kBT-roa

Lle 0AVHMLA CNOXMBAHHS, IKa NiACYMOBYETLCA HA N1eKTPONIUNALHUKY ANS BU3HAUEHHS 6yab-
AKOro PaxyHKY 3a e/1eKTPOeHeprito.

EneKTpmnYHY eHeprito YyacTo nyTatoTb 3 eIeKTPUYHOIO NOTYXKHICTIO, ane ue ABi pi3Hi peui:
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® [lOTY>XHICTb BUMIpPIOE 3[4aTHICTb NOCTa4yaTn efleKTpoeHeprito
® EHepreTMuYHi NOKa3HUKW BUMIPIOIOTb 3arajibHU 06CAr NocTaBeHoi efleKTpoeHepril

EnekmpuyHa eHepzis sUMIpHOEMbCA Yy 8amM-200UHax (Bm/200), ane 6inbwicmes ntodeli binolie
3Haliomi 3 00UHUYeto 8UMIPY 8 PAXYHKAX 30 efleKmpoeHepzito - Kinoeam-200uHamu (1 kBm/2o00 = 1
000 Bm/200). EnekmpokoMnaHii npayrorome y 6inswiux macwmabax i 3a3eu4yali gukopucmosyroms
me2aeam-200uHu (1 MBm-200 = 1 000 kBm-200).

EdekTn

3anexxHo Bij, NpMpoan efleMeHTiB, Yepes sKi BiH MPOXOAUTb, eNeKTPUYHUIA CTPYM MOXE MaTun
Kinbka ¢isnyHmX edpekTiB:

EdexT

TennoBuii epexT

XimiuHmia epexT

MarHiTHuiA edpexT

doToeneKTpUUHnii
edexT

Oonumc

Mpw NpoxoayXeHHi cTpyMy yepes
MaTepian 3 eneKTpUYHUM ONOpPOMm
efleKTpUYHa eHepris NepeTBOPIOETLCA B
TensnoBy (TernoBy) eHeprito.

Konun mixx sBomMa enekTpoaamu B
iOHHOMY PO3UMHi NPOMYCKAETLCSA
CTPYM, BiH BUK/IMKA€E OO6MIH
efleKTpPoHaMu, a 0TXe, i pe4oBUHOIO,
MiX ABOMa enekTpogamu. Le
eNleKTpori3: CTPYM BUK/NKAB XiMiUHY
peakuito.

EdekT Moxe 6yTV 3BOPOTHUM:
BUKOHYOUYN eNeKTPoi3 B KOHTENHepiI,
XiMiYHa peakLiisi MOXxe CTBOPUTHU
eNleKTPUYHNI CTPYM.

ENneKTpUYHUIA CTPYM, LLO MPOXOANTL
yepes MigHUN CTPUXKEHb, CTBOPIOE
MarHiTHe none.

EdbekT MoxKe 6yTV 3BOPOTHUM:
obepTaHHs eneKTpoABUryHa MexaHiuHo
BUPOGSE CTPYM.

Konw cBiTno a6o iHwWa npomeHncTa
eHeprisa NoTpanise Ha ABa Pi3HOPIAHI
mMaTepianu, Wo 3HaXoAATbCS B TICHOMY
KOHTaKTi, BAHUKAE eneKTpnYHa
Hanpyra.

Mpuknaan
3acTOCyBaHHA

OcBiTNEHHS,
efleKTpuyHe
onaseHHs.

CTpym cTBOpIOE
XiMiUHy peakuito:
OUULLeHHS MeTany,
rasbBaHiuHe
NOKPUTTS.

XimiuHa peakdLiis
CTBOPIOE CTPYM:
6aTapewiku,
aKyMynsiTopu.

CTpyM CTBOpIOE
MarHiTHe none:
eNeKTPoABUTYHN,
TpaHchopmaTopy,
efleKTpoMarHiTu.
MarHiTHe none
BUPO6ASE CTPYM:
efleKTporeHepaTopw,
BeNOCUMNe Hi
AVHaMO-MaLLVIHW.

CoHAYHWIA
doToenemeHT gns
BUPO6GHMLTBA
enekTpoeHeprii.



AdanmoeaHo 3 MSF

EnexkTpu4yHi MepeXxi Ta cxemwm

Tvinu cTpymy

CTpyM, LLIO JOCTaBNSAE €NEeKTPOEHEPTito A0 6yAb-AKOro MPUCTPOLO, MOXe 6YTU ABOX BUAIB:

1. NMocTinHnii ctpym (DC)
2. 3MiHHWIA cTpym (AC)

Mpw nigkntoYeHHi 6yAb-KOro NPUCTPOLO A0 6yAb-AKOro IaHLora BaX/IMBO 3HaTH, ika opma
CTPYMYy BMKOPUCTOBYETbLCS.

IcHyt0Tb NPUCTPOI, AKi MOXYTbL NepeTBopIoBaTU CTPYM 3 0AHOro ¢opmaTy B iHLIUA, abo 3
CTPYMy 6inbLL BUCOKOT Hanpyru B CTPYM 6iNibLU HU3bKOI HaNpyrn i HaBnakm - iX NPUIRHATO
HasmnBaTu «TpaHchopmaTopamMm». KoxkeH pas, Koin BigbyBa€ETbLCA NepeTBOPEHHS Hanpyrn abo
TUNy CTPYMY, 3aBXAM 6yayTh AesKi BTpaTy eHeprii, HaBiTb AKLLO0 BOHU Ay>e Mai.

® TpaHchopmaTop, AKNIA NepeTBOPHOE CTPYM BinbLU BMCOKOI Hanpyrn B CTpyM 6inbLu
HM3bKOI HaNpyry, Ha3MBAETbCA «MOHXKXYUYUM» TPaHCOopmMaTopoM, i Npautoe abo
LLIAXOM MepeTBOPeHHS BUCOKOBOJIbTHUX HU3bKOCTPYMHUX HaBaHTaXeHb B
HMU3bKOBOJIbTHI CUIBHOCTPYMHI HaBaHTaXXeHHS, abo AoAaBaHHAM oMopy MiX ABOMa
KOHTYpamMu, W06 06MeXXnTN Hanpyry, WO BUBOANTLCS, LLIO NPU3BOAUTL A0 3MEHLLEHHS
NOTY>XHOCTI, WO HaAXO0ANTb Ha BUXigHY CTOPOHY.

® TpaHchopmaTop, AKNIA NepeTBOPIOE Ha BULLLY Hanpyry, Ha3MUBAETLCA «MiABULLYBaNbHUMY i
NpaLtoe LLIAXOM NepeTBOPEHHS HU3bKOT Hanpyru, ane BUCOKOro CTpyMy B BUCOKY
Hanpyry, ane HN3bkKnii cTpyMm. MigBuLLyBanbHUIiA TpaHcopMaTop He A0AAE JO0AAaTKOBOI
efIeKTPNYHOI MOTYXXHOCTI B NaHLIOT, BiH AMLLE NiABULLYE 3aranbHy Hanpyry.

e TpaHchopmaTop, AKNIA NepeTBOPIOE CTPYM 3 NOCTINHOrO B 3MiHHUI, HA3UBAETLCA
iHBEPTOPOM, i Pi3NYHO IHAYKYE 3MiIHHWIA CTPYM Ha BUXIiAHI CTOPOHI. IHBepTOpU
3a3BUYaii CNOXMBAOTb eNeKTPUYHY eHeprito AN npoLuecy NepeTBOPEHHS, | TOMY € MeHLL
eHeproedeKTUBHUMMU, HiXK iHLWWI BUAM TpaHcpopmaTopiB.

e TpaHchopmaTop, AKNIA NepeTBOPIOE CTPYM 3i 3MIHHOrO B MOCTIViHWNIA, MOXe Ha3nBaTuNCA
"3apsagHUM NPUCTPOEM" (ANS 3apAAKN aKyMynAaTopiB) abo "610KoM XneneHHS" (414
6e3nocepesHbOro XVBJIEHHS pajionpuiimaya i T.4.), 3a1eXHOo Bij, Toro, Ak BiabyBa€eTbCA
npoLiec nepeTBopeHHs.

MocTiAiHn cTpym (DC)

OCHOBHOIO XapaKTepUCTUKOI NOCTIlAHOMO cTpyMy - abo DC - € Te, LLIO eIeKTPOHU B HbOMY
3aBXAMW pyXaloTbCs B O4HOMY HanpsMKy, Bifi CTOPOHM 3 AediLuTOM A0 CTOPOHU 3 HAA/INLLIKOM.
Lie cTpyM, L0 NOCTAaYa€ETbCA 3@ paxyHOK XiMiYHOro epekTy Big akymynstopis abo
doToenekTpnUHoOro epekTy Bif COHAYHUX NaHenein. Knemu nosHaveHi + i -, W06 nokasaTtun
NOASPHICTb NaHLtora abo reHepaTtopa. Hanpyra i cTpym nocTiliHi B Yaci.



CTpym A J

Yac

e [lepeBarn: AKyMynsaTOpHi 6aTapei MOXyTb NogaBaTu NOCTiliHWIA CTPyM 6e3nocepesaHbo, a
TakKoXX € MOXJIUBICTb foAaBaTy AXepena napanesbHO abo NocnifoBHO.

e Heponikun: B peanbHOCTi BUKOPUCTaHHSA aKyMynsiTOPiB 06MeXy€E Hanpyry A0 AeKiibKoX
BOJIbT (40 24 BONBT B AeAKUX aBTOMObiNAX). Lji HU3bKi Hanpyrn nepeLukoaxarTb
TPaHCMOPTYBaHHIO LbOro TUMNY CTPYMY.

3MiHHMiA cTpym (AC)

Y 3MiHHOMY CTpyMi - a60 AC - eneKTPOHU 3MiHIOIOTb HaNPSAMOK Ha 3a4aHil yacToTi. OcKiNbkn
CTPYM MOCTINHO YepryeTbcs, Hemae pikcoBaHoro + abo -, ane € "dasa" i "HeTpanb". Hanpyra
Ta CTPYM CNiayoTh 3a CMHYCOIfaNIbHOK KPUBOKD. X04a Hanpyra Ta CTPyM MOCTiliHO 3MiHIOKOTbCA
Mi>K MaKCMManbHUM Ta MiHiMasbHUM 3Ha4YeHHAM, BUMipOBaHHS MacKYe Lo BapiaLito Ta
NnokKasye cTabinbHe cepegHeE 3HaUYeHHS, Take sk 220 B.

+A

CTpym - —>

Yac


https://log.logcluster.org/sites/default/files/2022-05/DC1.png
https://log.logcluster.org/sites/default/files/2022-05/AC1.png

YacToTa BU3HAYaETbCA AK KiNlbKiCTb CUHYCOIAaNbHNX KONMBaHb B CEKYHAY:

e 50 KonuBaHb B cekyHAy B €Bponi (50 ).
® 60 KonuBaHb B cekyHay B CLLA (60 'y).

AC - e TN CTPYMY, LLIO MOJAETLCA eNleKTPOeHepPreTUYHNMU KOMMaHiiMK, OCKiIbKM Hanpyra
3MiHHOIO CTPYMY MOXKe 36iNbLuyBaTLCA Ta 3SMEHLLYBATUCA 3@ AONOMOroto TpaHcpopmaTopa.
Lie po3Bonse epeKTBHO TPaHCNOPTYBaTK e/leKTPOeHeprito BACOKOBOJIbTHUMM iHIAMU
enexkTpornepegay i nepeTBoproBaTH ii Ha HUXKYY, 6e3neYHilly Hanpyry Ans BUKOPUCTaHHA Ha
nigNpUEMCcTBax i B XXMTNOBUX ByAnHKax. TOMy came Lito $opMy eNleKTpUYHOI eHeprii
CNoXKMBayi 3a3BMYall BUKOPMCTOBYIOTb, KON BMUKAIOTb efleKTponpuiaz y po3eTky.

e [epeBarun: MoxHa TpaHCNOPTyBaTK Ha BeNuKi BifcTaHi 6e3 ocobnmeumx BTpaT 3a
AOMOMOTrOH0 NiHilA BUCOKOT Hanpyru. Jlerko BUpo6AsETLCS.

e Heponikun: AC He MO>KHa 36epiraTu, 1ioro NOTPi6HO CTBOPIOBATU. SMIHHUI CTPYM TaKOX
MOXe CTaHOBUTM 6inbLUy Hebe3neky ANs 340POB'A XXUBUX OPraHi3MiB, Ki KOHTaKTYOTb 3
HUM.

IcHye ABa TUNW 3MIHHOTO CTPYMY:

OfHoda3HMI CTPYM € HANOLUMPEHILLIMM TUMOM CTPYMY, | TOMY, K NPaBWIo, €
KOHbirypaduieto, Lo 3ab6e3nevyeTbCa MepexxaMmu 3aralbHoro KOpUCTyBaHHS, a
TakoX ofHO}a3HMM reHepaTopoM. OgHOba3HUIA 3MIHHWIA CTPYM NOAAETHLCSA MO
ABOX NiHiAX (Ppasa i HeliTpans), 3a3BMYaii 3 pisHMLE Hanpyry 220 B MiXK HUMK.
Bunkn MoXKkHa BCTaBNATY B 061 Ba HaNnpsMKN.

Ockinbkun Hanpyra ogHo$a3HOI CMCTEMIN AOCATAE MiKOBOro 3Ha4YeHHSA ABiui B
KOXHOMY LKA, MUTTEBA MOTYXXHICTb He € NOCTIIHOIO | B OCHOBHOMY
BUKOPUCTOBYETLCA AJ/151 OCBITNEHHS Ta OMajieHHs, ane He MoXe npatoBaTi 3
NPOMMUCNOBNMMN ABUTYHAMMU.

OpHodasHe HaBaHTaXXEHHS1 MOXe XXVUBUTUCSA Bif, TPUpasHOro po3nogiib4oro
TpaHcpopmaTopa, L0 J03BOJIAE NiAKNOUNTN OAHOGA3HNIA NaHLOT 40
TpuasHoOro ABUryHa, Lo AO3BOSE MiAKAYNTY TPUPA3HUIA ABUTYH [0 BCiX
TpbOX ¢as3. Lie BMkItoUyae HeObXiAHICTb OKPeMoro ofHo¢pa3HoOro
TpaHcdopmaTopa.

OpHodasHu

Phase

U = 220 volts

Neutre
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Ao € nigBMLWeHa NoTpeba B efleKTPoeHeprii, To NOCNiA0BHICTL i 6anaHc
BiZirpatoTb K/H04YOBY posb. TpndasHa cxema - Le 3arajibHa KoHpirypauia ctpymy
AN eNeKTPoeHepreTUYHNX KOMMaHil, a TakoXX MoXke 6yT BUroToB/IeHa
TpndasHMM reHepaTopoM. TpnpasHUiA CTPYM - Lie KOMBiHaLiA TPbOX
opHodasHNX CTPYMIB.

[na nepepaui 3agaHOi NOTY>)KHOCTI 38 4OMOMOroto 3 OKpeMUx ogHOdasHUX
Kabenie NoTpi6bHO 9 NpoBoAIB. AN NepeAadi Ti€i X NOTY>KHOCTI B TpudasHomy
Kabeni NoTpi6HO nuwe 5 nposogis (3 asn, 1 HeATpanb, 1 3a3eMNeHHs), came
TOMY NPV NPaBUAbLHOMY MfIaHyBaHHI TPUPa3HOro CTpyMy MOXHa AOCATTH
3Ha4Hoi eKOHOMii. EKOHOMIs KOLITIB BK/IKOYAE B cebe eKOHOMIl0 Ha ApoTax,
Kabensax, a TakoX Ha 061aHaHHiI, Lo BMKOPUCTOBYE abo BNPO6NSE
enekTpoeHeprito. TpudasHi ABUTYHN abo reHepaTopy 3MiHHOI0 CTPYMY TaKoXX
Tpugasumii 6yAyTb MEHLUNMU, HDK 0fHOda3HI eKBiBaNeHTU Ti€l X MOTY>XXHOCTI.

Phase 1
U =220 volts U = 380 volts
Phase 2
U = 220 volts U = 380 volts
Phase 3
U =220 volts
Neutre

KOMNOHEeHTW rpynoBoi cxemu

Y KOXHilA cxeMi 6yAyTb NPUCYTHI pe3ncTop(n) Ta reHepaTop(K), KinbKiCTb AKMX Byae 3anexaTtin
Bif HEOO6XiAHOT NOTY>KHOCTI. O6MaBa KOMNOHEHTM MO>XKHA 3rpynyBaTu 3a71€XHO Big, Toro, o
NoTPi6HO NIATPUMYBATU NOCTINHMM - CTPYM UM Hanpyry. IcCHye ABa OCHOBHUX CNoco6u
3'€eJHaHHS KOMMOHEHTIB NOC/NiA0BHO abo napasnenbHo. (4oAaTkoBa iHpopmaLlis B po3aini
nigknroYeHHs baTapeii)

OCHOBHa ifien «nocnifoBHOro» 3'€AHAHHS MONAra€ B TOMY, LLO
KOMMOHEHTU 3'€4HYIOTbCA B NiHit0 KiHeLb B KiHeLb, yTBOPIOKUM EAVHUIA
LNAX, N0 AKOMY MOXe NPOoTiKaTh CTPYM:

1. CTpyM: BennumnHa cTpyMy ofiHaKoBa Yepes 6yAb-aKNi KOMMOHEHT
B MNOCNiJOBHOMY JlaHLIO3i.

2. Onip:OKpemi 0Nopuv 3MEeHLLYTbCSA LLO6 AOPIBHIOBATU MEHLLIOMY
3arasibHOMy Onopy, a He W06 AojaBaTMCh A0 3arajbHoi CyMu.

3. Hanpyra: Hanpyra >XvBfieHHs B NOCAi0BHOMY J1aHLI03i AOPiBHIOE
CyMi oKpeMunx nepenagis Hanpyru.

MocnigoBHe
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OCHOBHa iiest «napanesibHoOro» 3'€eHaHHS NOJIAra€ B TOMy, LU0 BCi
KOMMOHEHTU NiAKN0YaTLCS Yepe3 BUBOAU OAUH OAHOTO. Y UNCTO
napasnenbHOMY flaHLo3i Hikonin He 6yBa€ b6inbLue ABOX Habopis
eNeKTPUYHO CMiNlbHNX TOYOK, He3aneXHO Bif TOro, CKinbkKun
KOMMOHEHTIB 3'egHaHo. IcHye 6araTo LWAsAXiB AN NPOTiKaHHS CTPyMY,
ane TiNbKW ofHa Hanpyra Ha BCiX KOMMOHEHTax:

NapanensHe .
P 1. Hanpyra: Hanpyra ogHakoBa Ha BCiX KOMIMOHEHTax B

napanenbHOMy NaHLo3i.

2. CTpyM: 3aranbHuii CTPyM Kona JOPIBHIOE CYMi CTPYMIB OKpeMmx
rinok.

3. Onip: OkpeMi onopu 3meHWwyroMsCs Wo6 AOPIBHIOBATU MEHLLIOMY
3arasbHOMY orfopy, a He w06 dodaeamucs A0 3aranbHoi CyMU.

Cable Sizes and Wiring

What ties all the components together in an electrical system are the cables. Cables supply the
power from power sources for distribution to appliances, lights and equipment. Unfortunately,
the most common installation error is to under-size cables relative to the load/s or from the
recharge sources.

Proper installation is primarily a matter of sizing a cable to match its task, using the correct
tools to attach terminals, and providing adequate over-current protection with fuses and circuit
breakers. Cable sizing is fairly simple; it is a function of the length of a cable measuring from
the power source to the appliance, and the current (amperage) that will flow through it.

The longer the cable, or the higher the amperage, the bigger the cable must be to avoid
unacceptable voltage losses. There should always be plenty of extra margin for safety because
an appliance may actually use more current than what it is rated for because of heat, low
voltage, extra load, or other factors. There's never a performance penalty if a cable is
marginally oversized; there is always a performance penalty - and possibly a safety hazard - if
it's undersized.

The ground (negative) cable is as much a part of a circuit as the positive cable; it must be sized
the same. In general, each appliance should be supplied from the distribution panel with its
own positive and negative cables, although lighting circuits sometimes use common supply
and ground cables to feed a number of lights (in which case the supply cables must be sized for
the total load of all the lights). For 24v systems, the cables size is half that of a 12v setup.
Always read product recommendations, or check with the supplier to know and understand
exactly what size cable is required for the products.

To better plan and size cables, please reference the cable sizing table below:

Circuit Type DC Amps
10% 3%
Voltage Voltage
Dro| Drog 5A 10A 15A(20A 25A 30A 40A 50A 60A 70A 80A 90A 100A 120A 150A 200A

(Non-

Critical) (EREe)
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The above cable sizing table is used by running across the top row until the column with the
relevant amperage is found, and then moving down the left-hand column until the row with
the relevant distance is reached. Wire sizes are denoted by colour coding.

Gauge:

A common way for referencing a cable size is its “gauge.” The American Wire Gauge (AWG) is
used as a standard method of denoting wire diameter, measuring the diameter of the
conductor - measured as only the bare wire with the insulation removed. AWG is sometimes
also known as Brown and Sharpe (B&S) Wire Gauge.

Below is a conversion chart from AWG/B&S to mm?Z. This table gives the closest equivalent size
cross references between metric and American wire sizes. In Europe and Australia, wire sizes
are expressed in cross sectional area in mm?.

Standard Unit
AWG 0000 000 00 0 1 2 4 6 8 10 12 | 14 | 16
Diameter (mm) 11.68(10.40(/ 9.27 | 8.25 | 7.35 | 6.54 | 5.19 | 4.11 | 3.26 | 2.59 | 2.05 | 1.63 | 1.29




Standard Unit

Cross Section
(mm2)

Colour Code @ @ ® @ © ®

A printable guide to sizing cables can be downloaded here.

107.1/84.9 | 67.5 535|424 (33.6 21.2 133 84 | 53 | 33 | 21 | 13

Title

Guide - Cable Sizing Chart
File

4

Colour Coding

While is possible to use the same cables for AC and DC circuits, it is advisable to use different
coloured cables between the two types of currents, both to increase handling safety but also to
make installation and repair work much faster. If existing appliances or installations have
colours, logistics managers may consider replacing or standardising them by re-colour coding
the wires with an external paint or marking in a method that makes sense.

A general colour cod for AC looks like:

e Neutral: Blue.
e Phase: Brown or black.
e Ground: Green/yellow.

The neutral and the phase are the two connections for the electricity, the ground is for safety.
Colour code for DC (direct current, battery):

+ =red or blue
- = black or brown

Many differing international standards apply however. Please reference the below table for
colour coding of different countries and regions around the world.
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Standard Wire Colours for Flexible Cable

(e.g. Extension Cords, power cords and lamp cords)

Protective
Region or Count Phases Neutral
9 ry Earth/Ground
European Union (EU),
Argentina, Australia, (- (- L=V &
South Africa
o =
Australia, New Zealand =V &
= ] e
E—
Brazil =" | A —
e
]
= ] | —— (green) or
United States, Canada
(brass) (silver) =V &
(green/yellow)

Standard Wire Colours for Fixed Cables

(e.g. In/On/Behind the wall wiring cables)

Protective

Region or Country Phases Neutral Earth/Ground




Standard Wire Colours for Fixed Cables

(e.g. In/On/Behind the wall wiring cables)

Protective
Region or Count Phases Neutral
9 ry Earth/Ground

P ]
= ]

Argentina -] ==V &
R
(S="

European Union and UK &= -] =V &
R

=D =V & ]

UK Prior to March 2004 | — = ] o —

== ] (formerly)




Standard Wire Colours for Fixed Cables

(e.g. In/On/Behind the wall wiring cables)

Protective
Region or Count Phases Neutral
9 ry Earth/Ground
Any colours other than:
B
E—-’
=SV ]
) =SV &
P (since 1980)
= ]
Recommended for A —
Australia, New Zealand single-phase: or
(since 1980)
= =
—
o
) bare conductor, sleeved at
Recommended for multi- terminations (formerly)
phase:
o
e—-
(&=="
E_'
e
Brazil
- — =] p—}




Standard Wire Colours for Fixed Cables

(e.g. In/On/Behind the wall wiring cables)

Protective
Region or Count Phases Neutral
9 ry Earth/Ground
S
 ——
South Africa or = ] 2
[ bare conductor, sleeved at
terminations
(=" ]
o
India, Pakistan | ——— = ] =3
]
=
= )
o Ju — (green)
120/208/240V
(120/208/240V) (brass) ( ) —
United States (Silver)
] bare conductor
I —
S =4
(277/480V)
(= (ground or isolated
ground)
(277/480V)




Standard Wire Colours for Fixed Cables

(e.g. In/On/Behind the wall wiring cables)

Protective
Regi C t Ph Neutral
egion or Country ases eutra Earth/Ground
=
= ]
(120/208/240V)
=
= ]
Y —
==
| —
(green)
(600/347V)
(120/208/240V) (—
Canada =
| —
bare conductor
-
(600/347V) e
(single-phase isolated
systems) (isolated ground)
D
B
=

(three phase isolated
systems)

Important points to note when wiring:

e All circuits should be removed from the floor and be as high as possible with no
connections in or near water or damp areas.

All cable lug connections should be securely crimped to the wire termination with a band,

and not soldered in place.

e Tinned cable - copper wire that has been coated with a thin layer of tin to prevent
corrosion - It is preferable to use where possible in a marine environment or near salt
water.

e Never tap into or splice existing circuits when installing new equipment; run a properly

sized new duplex cable (positive and negative cable in a common sheath) from the



distribution panel (or a source of power) to the appliance.

e Itis recommended to label all cables at both ends, and to an updated wiring plan to aid in
future troubleshooting. Copies of the wiring plans can be even be stored in locations such
as the fuse box or distribution box so that future users can reference them.

e Each circuit should have an independent ground cable, and all the ground cables should
eventually be tied back to a common ground point/busbar.

Unless in a conduit, cables should be physically supported at least every 450mm.
Although black is often used for DC negative, it is also used for the live wire in AC circuits
in the USA. That means there is potential for dangerous confusion. DC and AC wiring
should be kept separate; if they have to be run in the same bundle, one or the other
should be in a sheath to maintain separation and ensure safety.

3a3eMJieHHSl Ta 3aXVCHI NpucTpoi
3axucHi npucTpoi

3axu1CHi NPUCTPOT ANS eNeKTPUYHMX NTAHLIOTB rapaHTyoTb, L0 BUCOKUIA CTPYM He MoXe
NPOTiKaTV B HECMPaBHMX YMOBAaX, 3aX1LLalumM CUCTeMY Ta 06/1agHaHHS, a TakoX 3anobiraoym
TpaBMaM i NOLUKOKEHHAM NtoAel, AKi NpaLtoloTb 3 06nagHaHHAM abo 3HaXoAATbCS B
6e3nocepefHii 6n113bKOCTI Bif HbOro. 3aXMUCT Bif NepeBaHTa)K€HHS 3a CTPYMOM
3abe3neuyeTbCs WAAXOM Pi3UYHOro BigKIHUYEHHS AXepena XXMBAEeHHS B 1aHL03i, WO YCyBaE
NOXeXHY Hebe3neky i pU3nNK ypa>keHHs eNeKTPUYHUM CTPYMOM.

3axuCHi NPUCTPOI MOXYTb MICTUTW:

3anob6ixXHUNKWN.

MiHiaTiopHi aBTOMaTU4Hi BUMUMKadi (MAB).

MpucTpol 3axrcHoro BigkntoueHHs (M3B).

BrMuMKayi 3aX1MCHOro BigKNOUYEHHs 3 MakCMManbHUM CTPyMoMm (B3B).

Bci BuLWe3ragaHi NpucTpoi 3ax1LLaTb KOPMCTYBaYiB i 061agHaHHS Bif HecrnpaBHOCTEN B
eNIeKTPUYHOMY IaHLI03i LUNAXOM i30115LiT eneKTpoXXMBAEHHS. 3anobixkHnk Ta MABu
i30/11010Th ANLLIE XWAY Mif Hanpyroto, Todi Ak MN3B Ta B3B i3011010Tb AK XWAY Mif HANPYroto, Tak
i HynboBYy ¢asy. [lnsd 3abe3neyeHHs 6e3neKn enekKTpocucTeMm BaXKJinBo BCTAaHOBUTN
BigMOBigHWI 3aXMNCT naHuora.

3ano6hKHUKn

3ano6ixkHNK — Lie HAWNPOCTILWIA 3aXUCHUIA NPUCTPIN, AKNIA BUKOPUCTOBYETLCS 151 3aXUCTY
NaHulora Big nepeBaHTaXXeHHSA Mo cTpyMy. BiH cknagaeTbca 3 meTaneBoi CMyXKK, sika
PO3pPiAXKYETLCA, KON NOTIK CTPYMY Hepes Hel nepeBuLLIyE 3a3/anerifib BUSHaUeHy Mexy.
3ano6iKHNKM € BaXINBUMU eNeKTPUYHUMU NPUCTPOSAMMU, i iICHYHOTb pPi3Hi TUNK 3anobiXHMKIB
3aN1€XHO Bif, KOHKPETHNX HOMiIHaNIbHNX 3HaYeHb Hanpyru i CTpyMy, 3aCTOCyBaHHS, Yacy
CrpauboBYBaHHS i BiK/1t0Uaro4ol 34aTHOCTI.

XapakTepucTmnkm 3anobi>kHKMKIB, Taki iIK Yac i CTPYM, BUBMPAKTbCA TaKMM YMHOM, LLL06
3abe3neumnTn AOCTATHIN 3aXUCT 6e3 HenoTpibHUX Nepe6oiB.
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MiHiaTiIOpHUMiA aBTOMaTUYHMIT BUMMKau (MAB)

MAB € cy4yacHO anbTepHaTMBOI 3anobi>KHMKaM i 3a3BMYall po3TaLLIOBYIOTLCA B 6yAiBAsX no
LeHTpY — 3a3BMYaii iX Ha3MBaKTb «KOPOOKOID 3aN06iXKHMKIB» ab0 «KOPOBGKOK BUMMKaYiB» —
a60 BOHM NPUKPINAOOTLECA 40 NEBHOro o61agHaHHA. BOHU, AK BUMUKaYi, BUMUKAIOTBCSA, KONN
B JIaHLI03i BUABNSETLCA NepeBaHTaXeHH:A. OCHOBHa PyHKLi aBTOMaTUYHOIO BUMMKaYa —
3YNUHUTW NOTIK CTPYMY Nicns BUHWKHEHHA HecnpaBHOCTI. MepeBara MAB Hag 3anobixxH1uKamm
NoAIsira€ B TOMY, LLIO AKLL0 BOHW CMPaLbOBYIOTh, IX MOXHa rnepe3anycTtuti 6e3 HeobXigHOCTi
3aMiHM Bcboro MABa. MABM Tako) MOXyYTb 6yTU BifKkanibpoBaHi TOUHiILLe, HDXX 3aN0BIXHUKMN, i
CrnpauboBYBaTU NPU TOYHOMY HaBaHTaXXeHHi. ABTOMaTU4Hi BUMMKaYi JOCTYMHI B Pi3HUX
po3Mipax — Bif HEBENMKUX NPUCTPOIB A0 BEINKUX PO3MNOAiINbUYMX NPUCTPOIB, AKi
BUKOPUCTOBYIOTBLCA A1 3aXUCTY CNabKOCTPYMOBMX JTAHLIONIB, @ TAKOXK JIaHLYHOTiB BMCOKOI
Hanpyru.

i

!

MpucTpiiA 3axmucHoro BigitoueHHs (M3B)

MpucTpoi 3axncHoro BigkntoueHHs (M3B) Nnpn3HayveHi 419 BUABNEHHS i BigKNOUYEeHHS
>KMBJ/IEHHS B pasi HeBeNNKOro gmncbanaHcy CTpyMy MiXkK CTPYMOBEAYUYUM i HY/IbOBUM
nposojamMu Ha piBHi nornepesHbO BCTAHOBEHOr0 3HaUeHHS — K npasuno, 30 MA. N3B moxe
BUABUTU, KON CTPYMOBEAYUNI NPOBIAHNK TOPKAETLCA 3a3eM/IeHOro Kopnycy o6nagHaHHS,
a60 KoM CTpymMoBeAy4NiA NPOBIAHVK Nepepi3aHniA; Ler TMN HeCNPaBHOCTI € MOTEHLAHO
He6e3neyYHM i MoXe NPU3BeCTU A0 YPaKEHHS eNIeKTPNUYHNM CTPYMOM i NoXKeXXi.

MN3B He Aa€ 3axX1CTy Bif KOPOTKOro 3aMUKaHHA abo nepeBaHTaXXeHHs B IaHLO3i. BiH He moxke
BUSIBUTU, Hanpuknag, BUNagKkoBUn JOTUK NOANHN J0 060X NPOBiAHVKIB ogHo4YacHo. M3B He



MOXe 3aMiHNTM 3aN06iKHUK 3@ PyHKL €.

M3B MoXyTb 6YTK MigKNOYEHi AN 3aXMCTY OAHOro abo AeKinbKOoX NaHLoriB — nepesara
3aXUCTY OKPeMUX SIaHLLIOTiB MOAArae B TOMY, LLIO NPV CpaLboBYBaHHI OJHOr0 fIaHLIOra, BiH He
BUMKHe BCHO 6yAiB/t0 ab0 pO3NOoAi/ibHY CUCTEMY, Ti/IbKU 3aXMLLEHN NaHLor.

BuMuMkaudi 3aXmcHOro BigK/1l04eHHA 3 MaKCMMaibHUM cTpymomt (B3B)

B3B noeaHye B cobi pyHKLii MABa Ta MN3B B ogHOMY NpucTpoi. B3B — Lie npucTpin 6esneku,
AKNIA BUAIBNSE NpobnemMy B efleKTpomepeXi i 34aTHUI BigkntounTnesa 3a 10-15 minicekyHga.

BOHV BUKOPUVCTOBYHOTbLCS /1Sl 3aXUCTY KOHKPETHOIO JIaHLora, 3aMicTb TOro, o6 MaTu oguH
MN3B Ha Bcto byaisnto.

Li npncTpoi nigfaroTbecs TeCTyBaHHIO, a TakoX MOXYTb 6yTW Nnepe3aBaHTaXeHi. KHonka
TecTyBaHHSA HafjiliHO GOpMYE KPUXITHUIA CTaH BUTOKY; Pa3OM 3 KHOMKOI CKMAAHHSA 3HOBY
3'€HY€E NPOBIAHNKN NiCNA YCYHEHHSA CTaHY NOMUKW.

3a3emMneHHs / 3aHyNIeHHA

HekoHTponbOBaHa enekTprka MoXke TpaBMyBaTu abo HaBiTb BOUTW Nt0AeN UM TBAPUH.
MowmnpeHnM i epeKTUBHUM CNOCO6OM KOHTPOJIHOBATK e/IeKTPUKY € 3a3eMIeHHS. 3a3eMIeHHs -
ue disnyHe 3'egHaHHA 3 3emneto, ke 6esneyHo BiABOAVNTL eNeKTPUYHWIA 3apsaj A0 3eMAi,
3abe3neuyoun eNekTpoHaM BeIVKNI NPOCTip ANs po3CitoBaHHA nogani Big ntoaein abo
obnagHaHHsA. CucTeMa 3a3eMJieHHs 3abe3neyye OCTYN HaANMLLKOBOrO NMO3MTMBHOIO 3apsajy B
eNeKTPUYHMX NiHIAX A0 HeraTMBHO 3apAAKEHOro 3a3emM/ioBaya, ycyBaoym Hebesneky noxexi
Ta ypa>keHHsI eNeKTPUUYHUM CTPYMOM.

Jeaki NpncTpoi MOXYTb MaTU CUMBO «3a3eM/IeHHS», L0 BKa3ye Ha Micue, Ae NOBUHEH 6yTn
NiAKAOYEHWIA APIT 3a3eM/IeHHS.
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TepMiH «3a3eM/ieHHA» BiJHOCUTLCA A0 NPOBIAHOrO TiNa, AK NpPaBuo, A0 3eMii. «3a3eM/IeHHS
IHCTPYMEHTY» abo eneKTpuUYHOI CMCTEMU 03HAYAE HABMUCHE CTBOPEHHS LUASXY 3 HN3bKUM
OMopom A0 NoBepxHi 3emni. AKLL0 BCe 3p06aeHO NpaBU/IbHO, CTPYM Y JIaHLI03i NPOXOAUTL NO
LbOMY LUAAXY, 3aM06iratoum HakonMUYeHHI Hanpyry, ika B iHLLOMY BMNagKy MoXe Npu3BecTu
[0 YpaxKeHHs eNneKTPUYHUM CTPYMOM, TPaBM i HaBiTb CMepTi. 3a3eMeHHS BUKOPUCTOBYETLCSA
ANS PO3CiKOBaHHSA LUKiANINBOro BNAMBY eNeKTPUYHOIo KOPOTKOro 3aMMKaHHS, a TakoX Ans
3ano6iraHHA NOLWKOAKEHHAM Bif 61MCKaBKW.

IcHye aBa cnoco6u 3a3emMeHHs NPUCTPOIB:

1. CncTteMHe abo cepBicHe 3a3eMNEHHSA: Y LibOMY TUMi 3a3eMNeHHS NPoBiA, KU
Ha3MBaETbCA "HY/ILOBMM NPOBOAOM", 3a3eM/IHOETLCA Ha TpaHchopmaTopi, i 3HOBY Ha
cepsicHOMy BXxogi B 6ygisnto. Lie B nepLuy yepry npusHayeHe Ans 3aXUCTy MaLluH,
IHCTPYMEHTIB Ta i30n5Lii BiJ MOLWKOAXKEHb.

2. O6napHaHHA 3a3eMneHHsA: TLle Nnpr3HayeHo Ans 3abe3neyeHHs MOCUIEHOro 3aXUCTy
nogei. AKLo HecnpaBHICTb NPM3BOAUTL A0 TOrO, L0 MeTaneBa pama iHCTpyMeHTa
OMUHAETBLCA Mij HanNpyro, 3aseMsieHHs 06iagHaHHA 3abe3neyye iHWWA Wnsax ans
NPOXOAXKEHHS CTPYMY Yepes iHCTPYMEHT A0 3eMJi.

BaxxnnBuii acnekT 3a3eMJ/IeHHs, MPo KU CNif nam'aTaTn: 06puB y cMCTEMI 3a3eMIeHHS MoXe
cTaTuncsa 6e3 BijomMa KopucTyBaya. BUKOpMCTaHHA NPUCTPOIO 3aXMCHOTO BigkntodeHHs (M3B) €
OZHWM i3 cNOCo6iB NoAoNaHHS HeAONIKIB 3a3eMJIEHHS.

Y TaHAeMi 3 NPUCTPOEM 3aXMCHOrO BigkntoueHHs (M13B) 3asemneHHs HeobxiagHe ans
nepepmBaHHSA efeKTPONocTayaHHA y pasi NoWKOAXKEHHS i300ALii - Hanpuknag, SKWwo nNposia,
L0 3HaX0ANTbCA Nig Hanpyrowo, BiAipBaBcs | TOPKHYBCA MeTasieBoi NOBEPXHi 3a MeXamMu
obnapHaHHs. [lpiT 3a3eM1eHHS CNPSAMOBYE CTPYM 3aMUKaHHSA B 3eM/1t0, 3anobiraroum
TpaBMyBaHHIO N0eii. 3a3eMIeHHS BNOB/OE CTPYMU 3aMUKAHHSA, Ao3Boaso4n MN3B
BUMIipIOBaTU iX i CNpaLboByBaTu.

Mpwv 3a3eMNeHHi KOMMOHEHTIB cXxeMu | Npuiagis kabenbHa NPoBoAKa NOBMHHA MaTn
eneKTPUYHMIA onip HMXKYE MaKCMMabHOro NOpPOry CnpaLboBYBaHHSA FO/1I0BHOMO po604oro
BYMMKaYa:

e 100 Om gnsa N3B Ha 500 mA
e 167 Om gnsa N3B Ha 300 mA
e 500 Om gna N3B 100 mA

Yum MeHLWWI onip, TUM Kpalue npawutoBaTMe CUCcTeMAa 3a3eMJIeHHS.

KoMnoHeHTU cucTeMm 3a3eMNIeHHA:

3'egHaHHA MeTaneBmUX YaCTVH i3 3a3eMNEHHSAM 34iACHIOETLCS 3a JOMOMOrolo TPeTLOro
NpoBOAY B eNeKTPUYHOMY NaHLo3i. poTn 3a3eM/IeHHS 3a3BMYali MatoTb 3e/1€HO-)KOBTUIA
KOJIip | MOBMHHI MaTn TOW caMunii nepepis, Wo i HaNGINbLINIA APIT, AKUA BAKOPUCTOBYETLCS B
cucTeMi Ansl 3axXnCTy.

LLLo6 nepeBipnTKn, 4m 6yN0 BCTAaHOBNEHO 3a3eMJ/IEHHS, 3BEPHiTb yBary Ha HacTYMNMHi MOMEHTU:

1. Bunkn ta PO3eTKN Mak0Tb KOHTAKT 3a3eMJ1IEHHA.



2. Buaku i3 3a3eM1I0HYUYMM KOHTaKTOM NigKAYalTbCa A0 3-NPOBIAHOT MepeXi.

3. ApoTun 3a3eMnieHHS fo6pe 3'€egHaHi Mi>k CO6010 Ha PO3NOoAiNbYOMY LLNTI, 3a3BMYal Yepes
3a3eM/10BasibHy KONoAKy abo 3'€e4HyBasibHY NaHKy 3 MeTany.

4. 3aszem/soBasibHa KOJloAKa abo 3'eaHyBasibHa MaHKa 3'€AHYETbCA 3 3eMJIel, i Le
3'€AHAHHSA NMOBUHHO 6YTN BUKOHAHO A4POTOM BE/IKOI TOBLUMHUW (Hanpuknag, 16 Mm?).

5. Ueii nposig NiaKNOYAETHCA A0 3a3eMJIEHHS.

BukopucToByBaHi kabeni 3a3emMneHHs:

CncTemMa 3a3eMNeHHSA 3a3BMYaii CKNAJAETHCA 3 3a3eMI0BaJIbHONO MPOBIAHMKA,
3'€JHyBaNIbLHOr0 Po3'eMy, 3a3eM/1t0BaJIbHOIO eNeKTPoAa (K NpaBuno, CTPUXKHeEBOro abo
CiTYaCTOro) i FPYHTY, LLIO KOHTAKTYE 3 eNleKTpoAoM. EnekTposa MoXxHa po3rasagati sk OTOUeHUI
KOHLUEeHTPUYHUMMU KiSlbLiAMM 3eMAi 260 I'PYHTY OAHAKOBOI TOBLLVHW - KOXKHE HaCTymnHe KinbLe
Mae€ 6inbLUy BENUYMHY MOMepeyHOoro nepepisy i Hajae Bce MeHLLUe i MeHLLe onopy, MOKU He
JOCATHE TOYKMW, B AKil BiH 0Aa€ HE3HAYHNIA onip.

He6e3nekun/3anobixxHi 3axoan

EnekTpuka € NOTEHLUiNHO Hebe3neuHoo i Ma€e BNacTUBI il pu3nkun, ocobameo uepes
HecnpaBHICTb NaHLora, HernpasuibHe BUKOPUCTaHHSA, HeJocCBiAYeHe NoBogKeHHS abo
HepbanicTb. BNAne Ha ntofei, TeXHIKY Ta iHLLi 06'eKTU MoXe 6yTn pyNHiBHUM. Mpwn
BCTaHOBJIEHHI €/1eKTPUYHOr0 KOHTYpPY, PO3LLUMPEHHI iCHYOHOro KOHTYpY, MOLYKY HOBOro odicy
a60 roctboBOro 6yanHKy peKoMeHAYETbLCA NPOBECTM NOBHY OLiHKY 06'ekTa. [TOBHa ouiHKa
NOBWHHAa rapaHTyBaTW, LLIO IaHLOr MoXKe 6e3ne4yHo BUTPUMYBaTU HEOBXiAHWNIA CTPYM, iCHYIOTb
HaNeXHi NPUCTPOI 3aXNCTY, NaHLOr 3a3eMIeHNI | HeMa€ NoTeHLUINHMX Hebe3nek.

Ana 06}'Iap,HaHHFI Hebe3nekamm HenpaBn/ibHO BCTaHOBJ/IEHOIO a6o 3aXULLEHOro JlaHUra €
KOPOTKe 3aMUKaHHA i nepeBaHTa>XeHHs. Ans J'II‘OAEVI He6e3neKy CTaHOBJIATb NOLWUKOA>KEeHHA
i3OJ19|LI,i.I', AKi npm3BogAaATb 40 NPAMOro a6o HENPAMOro KOHTaKTy 3 eIEKTPUNYHUM CTPYMOM.

KopoTke 3aMuKaHHS

KopoTke 3aM1KaHHS - Lie Cu/ibHe nepeBaHTa)KeHHs CTPYMOM KOPOTKOi TPMBAanocTi. B
0AHOpa3HMX cMCTeMaX KOPOTKe 3aMUKaHHS BUHMKAE NPy BUNaAKOBOMY KOHTaKTi ¢pa3Horo i
HYNbLOBOro MPOBOAIB; B TPUPA3HNX CUCTEMAX Lie MOXKe CTaTUCSA MPY KOHTaKTI MiX BOMa
$azamu. Ans NocTiiHOro CTPYMYy KOPOTKE 3aMUKAHHS MOXKE CTaTMCS NPY KOHTaKTi ABOX
NONSIPHOCTEMN.

KopoTke 3aMUKaHHS TakoXX MoXe CTaTUCA NPW po3puBi i3onsauii, o oTouye kabenb, abo Koan
ABa NPOBIAHMKN KOHTaKTYHOTb Yepes 30BHILLHI/ NPOBiAHMK (Hanpuknag: MeTaneBuii pyyHunii
iHCTPyMeHT) abo BoJa nepekpuvBaE 3'€AHaHHS NiHilA, B pe3yabTaTi 4Yoro onip naHuUtora ctae
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61N3bKUM A0 HYNSA i, TAKUM YUMHOM, Ay>XXe LUBUAKO A0CAra€E BUCOKUX 3HaveHb (U=RxI).

Di3nUHi NOWKOAXEHHSA MOXYTb OrONNTU Kabeni BcepeanHi i3onauii, a pantoBe NiABULLLEHHSA
TemnepaTypu NPOBiAHNKIB MOXe NPU3BECTU 40 PO3MNaaBAeHHS i30/aLii Ta MiAHUX XWA.

NMepeBaHTa)XXeHHA

MepeBaHTaXXeHHS CNPUYNHEHE CN1abKUM NepeBaHTaXXeHHAM MO CTPYMY, LLIO BUHUNKAE
NPOTArom TpuBanoro 4acy. NepeBaHTaXXeHHSA MOXYTb 6YTU CIPUYNHEHI CTPYMOM, SIKWIA
3aHaATOo BEJINKNIA ANs MPOXO)KEHHS Yuepes BiAHOCHWUIA giaMeTp NpoBigHoro kaéento.

ICHyE ABa BUAN NepeBaHTaXXEHb!:

e 3BuMYaliHi NepeBaHTa)KeHHS, Ki MOXYTb BUHUKATW NPU 3anycKy ABUTyHa. 3BMYaliHi
nepeBaHTaXX€HHSA KOPOTKOYaCHI i He CTaHOBNATL Hebe3neku.

® AHOMa/bHI NepeBaHTaXX€HHSA BUHUKAIOTb, KON A0 OAHOIO JlaHLUtora abo Ao ofHiel
pO3eTKM 0JHOYACHO NiAKAOYEHO 3aHaATo 6baraTo Npuaagis, abo Konu 3'eAHyBabHI
K1eMU He 3aTAMHYTi HaNeXHUM YMHOM. Lii npobnemu yacTo 3ycTpivaroTbCs B CTapux
6yAVHKaX 3 Manoko KiNlbKiCTIO pO3eTOoK, ane MOXYTb BUHUKHYTU B 6YAb-AKill cMCTeMi 3i
36inbLIeHHsM KinbkocTi enekTponpunagis. CTpymM npy aHoManbHOMY nepeBaHTaXKeHHi
MEHLLUWIA, HiXX NP KOPOTKOMY 3aMUKaHHI, ane pe3synbTaTu iAeHTUYHI: neperpiTi gpoTy,
NOLUKOAXKEHA i30/14Li5, BACOKNIA PU3MK NOXKeXi.

MowkogKeHHs isonauii

MowKoaKeHHS i30A5LiT CMPUYMHEHI NOLLKOAXKEHHSAM i3015Lii 04HOro abo KinbKox ¢pasHmMx
nposigHWKiB. LIi npo6iemMu MoXyTb NPU3BECTU [0 YPaXKEHHS eNeKTPUYHUM CTPYMOM Bij,
CTPyMOBeAyuYMX NiHi, a AKLW0 NOLIKOAXEHU NPOBIAHVK TOPKAETLCA MeTaneBoi NoBepxHi abo
Kopnycy, Lie TakoXX MOXKe NPU3BECTN [10 YpaXeHHs eneKTPUYHUM CTPYMOM npunagis Ta
obnafiHaHHA Bif AOTUKY.

MNopyLueHHS i3015Lii TaKOXX MOXe 6yTK CNpUYMHEHE BOJIOTOLO Bifi MOLIKOAXKEHHSI BHACNi 40K
noTpanassHHA BOAW abo NPUPOAHOI BOOIOCTIi CTiH.

Lli HecnpaBHOCTi MOXyYTb 6yTU Ay>e He6e3ne4yHMK, 0CO6IMBO KONW NoANHA 6e3nocepesHbo
KOHTaKTYE 3 NPOBiAHMKOM, MeTaneBnM KOprycoM abo HecripaBHUM enekTponpunagom. Y Beix
BMMNaAKaXx Tifo IIOAMHM CTAE YACTMHO eN1eKTPUYHOIO KONa, Lo NPU3BOANTL A0 YPaXKEHHS
eNeKTPUYHMM CTPYMOM.

TpaBMVI BIA YPaXX€HHSA eNeKTpN4YHUM CTpyMOM

LLikoay opraHiamy ntoanHM 3aBAatoTb 3 pakTopu:

e BennumHa cTpyMy, L0 NPOTiKaE yepes Tino.
o Llinsax HagxoaKeHHS eneKTPUKN B OPraHism.
e TpuBanicTb BNANBY €/1eKTPUKMN Ha OpPraHiam.

HaBegeHa HMKYe Tabnunusa Ta 306pakeHHs AeTaslbHO ONMCYI0Th 3arafibHy peakLito II0ACbKOro
OpraHi3my Ha pi3Hy culy eneKTpUYHOro cTpymy. CTpisiKm NoKasyoTb NOTiK eNeKTPUKN Bif
TOUKW BXOAY A0 HaM6AMXKYOI TOUKM Buxoady. CMHSA CTpisika NoKasye NPOTiKaHHA CTPyMy Yepes
ronoBy/cepue i 4ani Ha 3eMJ10, LWL € Ha6INbLL CMepTeNbHUM.



Peakuia

BonboBuii LWOK

CkopoyeHHsl M'A3iB - Hebe3neka «He MoXy BignycTUTU»
Mapaniy nereHis, 3a3BM4ail TUM4YacoBUii

Pi6pUnALiA WWAYHOUKIB, 3a3B1Yali cMepTenbHa

MeBHa ¢ibpUNALiA WAYHOUKIB, cCMepTenbHa

Mapaniu cepug, BaxKi onikn

3acobu 3axmcTy

LLLo6 YHUKHYTWN @60 3MEHLUUTU WKIgANBUA BNINB CTPYMY Ha OpraHism ANHN, HaCTiliHO
peKoMeHAYETbCA BUKOPUCTOBYBATU 3aXMCHI 3aCo6u i JOTpMMYyBaTUCS 3anobiXkKHNX 3axoAiB Npuv
po60Ti 3 enekTpUiKOBaHNMM NaHLOramu i obnagHaHHsAM.

lFymoBi pykaBU4kmM - Ans 3anobiraHHsA 6e3nocepefHbLOro KOHTaKTY PYK 3i CTPYMOM.
LWinbHi pykaBu Ta WUTaHWHW - W06 3anobirT HeHaBMNUCHOMY KOHTaKTy abo 3aTAryBaHHIO
B Hebe3rneyHe obnagHaHHS.

3HiMiTb 06pyuKM 3 NanbLiB.

MymoBi 4o60TK - Ans 3anobiraHHsA YTBOPEHH!O Ti/IOM MOBHOMO NPOBIAHOIO €NeKTPUYHOro
naHutora.

EnekTpnuHa He6e3neka

AKLLO YCTaHOBKA NMPaBWIbHO HaNalLTOBaHa, 3a3eMJieHa i 06pe 06CNyroByeTbCS, eNeKTPUYUHI
KOPOTKi 3aMUKaHHA abo iHLWi Npo6aemMn He MOBUHHI CTAaHOBUTU Npo6aeMu. AKLLLO HEXTyBaTH
OCHOBaMW MOHTaXy, NOBOAXKEHHS, 06C/yroByBaHHS, MOXe BUHUKHYTU Kiflbka Hebe3nek.

He6e3nexkn onuc Moxumsi gpkepe)
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He6e3nekn

LWokn

Oonikn

Ayroswii ypap

Bu6yxu

NMoxxeXxi

Oonumc

YpaXKkeHHs1 eNeKTPUYHNM CTPYMOM BiABYBaETHCS, KON TiNoO
NOAVHMN CTA€E YacTMHOMO LLIAXY, MO SIKOMY NPOTIKAE CTPYM.

MpsaMnii pesynbTarT - ypaxeHHs! eIeKTPUYHNM CTPYMOM.
Henpsimnii pe3ynbTaT - TpaBMa, OTpMMaHa BHaCNi4OK NafiHHS
a60 HEKOHTPOJIbOBAHOI O PyXYy.

Oniky MOXYTb BUHNKHYTW, KON NHOANHA TOPKAETbCSA
eNeKTPNYHOI NpoBoAKM abo 06nagHaHHSA, AKe 3HaX0ANTbLCA Mig,
Hanpyroto.

[lyroBsi yaapu BUHUKAOTh Bif, CTPYMiB BUCOKOT CUAN, WO
NPOHWU3YIOTbL MOBITPS Ayroto. Lie Mmoxe 6yTn cnpuynHeHo
BMNaJKOBMM KOHTaKTOM 3 KOMMOHEHTaMU Nij Hanpyrot abo
HecnpaBHICTIO obnagHaHHs.

TpbOMa OCHOBHUMW He6e3srnekamu, NoB'A3aHUMU 3 AYrOBUM
yAapoM, €:

e Tennose BMMNPOMiHIOBaHHS.
e XBUAi TUCKY.
o KyMynaTMBHI cCHapsaun.

Bubyxu BifbyBaloTLCA, KONW eNeKkTpuKa € Jxxepenom
3anantoBaHHA BUGYXoHe6e3neyHoi cyMmilli B aTMocdepi.

EnekTpuka - ofHa 3 HaliNoLMpPeHiNX NPUYMH NOXKEX AK Y
no6yTi, Tak i Ha BUPObHMLUTBI. HecnpaBHe abo HenpaBUIbHO
eKcrulyaToBaHe enekTpoobaagHaHHSA € OCHOBHO NPUYMHOO
eNIeKTPUYHUX MOXKeX.

3HakKu Hebe3nekun

Moxumsi fpkepe)

EnexkTpunyHi kabe
MOXYTb CRpUYni
Hebesneky
CMNOTMKAHHSA.
MpoTepTi Kabeni
XKMBNEHHS.
MepeBaHTaxeHH
eneKTpUYHNX po
MowkKoaKeHHSA K
npwv Hai3Ai Ha HK
po3MiLLeHHi Ha
BaXKKNX Npeamer
HenpasunbHa
Moanodikauis
eNeKTpUYHNX
LTencenbHUX By
MNeperpis obnaar
uepes BifCyTHicT
HaNeXxHoi BEHTW.
MowkoaxeHi
eNleKTPUYHi po3e
OroneHi gpoTn.
Po6oTta no6aunsy
JoKepen >XnBneHi
MoBiTpAHI NiHil, L
HN3bKO 3BUCalOT
naaawThb.

Bogaa, wo kanae |
obnagHaHHs nig
Hanpyroto.

3Haku Hebe3nekn iHGOpMYOTh NtoAeln Npo HebesneyHi cnTyauii. Baxxnneo po3sTawyBsaTu ix
BiANOBIAHVM UYMHOM, W06 NtoaKn, AKi NpauoTb NOPYY i3 A)KepenoM Hebe3snekn, MOrin BXUTU
HaNeXHUX 3axoiB o6epeXXHOCTi. BOHM NOBUHHI 6yTW Ha BUAHUX MiCLSX | MiCTUTK
MaKCMMasibHO MOXX/MBY iHGOpMaLLit0 NPO Aykepeno Ta BIaCTUBOCTI Hebe3nekw. Y pasi
iHUMAEHTY us iHpopmauisa Moxxe 6yTK LiIHHOIO.

Mpuknagom Takmx 3HaKiB MOXyTb 6yTu:



MonepepXyBanbHi
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Live
wires

A\

DANGER  [essib

EnekTprka — ofiHa 3 HAMMNOLLUMPEHILUNX MPUYNH BUHNKHEHHS NOXeX. ENeKTPNUHUR CTpyM i
XiMiYHa peakuist BOrH0O — o6ujBa cnocobu nepeaavi eHeprii; B TOW Yac K efeKTpuka
nepeabavac pyx HeraTUBHO 3apsAXKEeHNX eneKTPOHIB, NONAYM'A CKNAAAETLCS 3 PO3CitOBaHHS K
NO3UTMBHUX, TaK i HEeraTUBHUX iOHIB. TOMY, HanpuKnaa, HecnpaBHa efleKTPoNpPoBoOKa MoXe
BUKANKATU AYTY Ta iCKPiHHA, AKi MOXYTb J1erko nNepeTBOpUTUCA Ha NOYM'sl, IKLLLO MPUCYTHI
YMOBW A5 BAHUKHEHHSA NoXeXi, Taki AK KnceHb, Tenso abo byab-aKnin BUA nanvsa.

Jokepena XuBNeHHs, siki MaloTb 6e3nocepeHE BiHOLLEHHS A0 eNeKTPUUHUX NMOXKEeX, MOXYTb
6yTV OyAb-AKMMUN 3 HACTYMHUX:

® HecnpaBHa NpoBOJKa.
® [lepeBaHTaXkeHi NPUCTpPOI.
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KopoTke 3aMMKaHHSA.

MepeBaHTaXeHi eneKTPUYHi po3eTKN.

[ J
® [TOLIKOAKEHHS Kabento XXNUBNEHHS.
[ ]
[ ]

HenpanmbHo BCTAHOB/EHI OCBITNOBANbHI npmnnagn.

YacTMHOI YHUKHEHHS! eNIeKTPUYHOI NMOXeXi € MPaBUNbHUA PO3paxyHOK, BAKOPUCTaHHSA Ta
06CNyroByBaHHS eNeKTPNYHOI CUCTeMU, OAHAK Hebe3neka MoXe BUHUKHYTU He3aneXHo Bij
LbOro, i IHCTPYMEHTM ANA NOXXEXKOraciHHA MOBUHHI 6yTY Ha MicLi. BorHeracHukun €

HaliHaAiNHiWMM 3aco60M NS LibOoro, oAHaK HeobXigHO BUKOPUCTOBYBATU BifMOBIAHWN

BOrHeracHwuK, iHakLe BiH MOX<Ke BUSABUTUCS Heeq)EKTI/IBHVIM.

Knacu BorHeracHukiB 3a perioHamMu:

amMepUKaHCbKUMA
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Knac B

Knac C

Knac D

Knac K

€BponericbKnii
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Knac F

aBcTpaniicbkunid/asiaTcbkuii
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Knac B
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KnacE

Knac D

Knac F
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T
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pey
JNlerko

p
Nerko3a
Enex
06bne
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Kyxo
(kyniHap
b

EnexTpuyHi noxkexi NoTpi6bHO racnMTn HeNpoBiZHOK PeYOBNHOI, Ha BiAMIiHY Bij BoAgn abo
NiHW, WO MiCTATLCA ¥ BOrHeracHmkax knacy A. KO XTOCb HAMaraeTbCs 3aracnTu eNneKTPUYIHy
NOXKeXy YNMOCh Ha KLUTaNT BOAW, iICHYE BUCOKNI PU3BMK YParKeHHS eNeKTPUUYHUM CTPYMOM,
OCKiJIbKWN BOJa € eNeKTPOrpoBiAHO0. Y BorHeracHukax knacy C BUKOPUCTOBYETLCA
MOHoaMoHidocdaT, xopug Kanito abo bikapboHaT Kanito, ki He MPOBOAATb €NIeKTPUUHNI
cTpyM. IHWINIA BapiaHT — BOorHeracHuK knacy C, AKnin MicTuTb Byrnekmcnamnii ras (CO2). CO2
UyA0BO NiAX0ANTb ANA raciHHA NOXKeX, OCKiNbKX BiH N036aBNsAE BOrOHb AXXepesa KUCHIo, a

TaKOX 3MEHLUYE BOroHb, 0CKinbky CO2 XONOAHWI, KON BUNYCKAETLCSA 3 BOrHEracHuKa.

MpodinakTuka

MNpodinakTnka — e HalepeKTNBHILLNI 3axia ANA 3HUXKEHHS pu3uKy. Jesaki 3 uux
npodinakTMYHUX 3axX04iB, AKi cnewianicTy 3 N1aHyBaHHSA MOXYTb 3aCTOCyBaTu Npu poboTi 3
€N1eKTPUKOL0, BK/THOUAKTb:

Hikonn He BMUKaliTe npunaaun, pospaxoBaHi Ha 230 B, B enekTpu4Hy po3eTky Ha 115 B.
® Po3milyinTe BCi naMnu Ha PiBHUX NOBEPXHAX i nogani Big peyvent, aki MOXyTb

CManaxHyTu.

BukopucToByiiTe naMnoYku, ki BinoBiAaloTb HOMiHaNbHIN NOTY>KHOCTI namn.
He nepeBaHTa)kyTe enekTpMYHY po3eTKy, NiJKAHYaum Kilbka NPUCTPOIB [0 OAHIEl

po3eTKu.

He cMmuKaliTe i He TATHITL 3@ eN1eKTPUYHI LUHYPW.
A0 po3eTka abo BMMMKaY Teni, BAMKHITbE MepeXy Ta BUKANUTe enekTpuka.



JoTpumyinTech iHCTPYKLiA BUPO6HMKA NPY NiAKAOYEHHI 0 pO3eTKN.

He npoknagarite nogoBxyBaui nig Knanmamu abo yepes gBepHi nNpopisn.

He nigknto4vaiiTe gpiT CTaporo NpuUCTpPoro A0 HOBOTO.

3aMiHiTb abo BijpeMOHTYTe 3HOLLEHi Y/ ocnabneHi kabeni.

TpumaiiTe BCi enekTponpunagu nogani Big Boau.

MNosigomMTe BiANOBIAHI OpraHWn y pasi NOLWKOAXKeHHS 30BHILLUHIX KabeniB abo f0TuKY AepeB
A0 NiHin.

e [lepernsaHbTe Kpec/seHHs abo 3BepHIiTLCA A0 eNleKTponocTavyanbHUKIB nepes 3eMAsHUMN
po6oTamu.

3BepTaviTe yBary Ha nonepegxyBa/ibHi 3Haku Npo enekTpoHebesneky.

Po3miLLyiiTe BOrHeracHMKU TaMm, e pU3UK BUHNKHEHHS NOXXeXi HalBULLWIA.

3aBXAmM HOCITb 3aXUCHe cnopsiAXKeHHs, nepebyBatoum 6ina enekTpoobiagHaHHS.

YnpaBniHHA eHeprocno)XMBaHHAM

BinbLUICTL r'ymMaHiTapHMX onepaw,ii - i 0C061MBO TUX, LLLO BUKOHYHOTLCS Mif Yac Hag3BNYaWHUX
cuTyauii - BigbyBatoTbCs y BigganeHnx abo Heb6esneyHMX rpomMagax 3 NoraHor AOCTYMHICTIO
Ta/abo 06MeXKeHOH HaAiHICTIoO eneKTpoMepeXi 3aranbHOro KopnctyBaHHs. Ans po6otu
NPUMILLLEHHS T'YMaHiTapHMX OpraHisauili 4acTo ocHalleHi NPUHaNMHI OA4HNM He3aneXxXxHUM
A>XXepesioM XXMBEHHS, abo B AIKOCTi pe3epBy Ha BUNaA0K HECNPaBHOCTI MepeXi, abo B AKOCTI
OCHOBHOIO MeToAy BUPOOHMLTBA enekTpoeHeprii. HesanexHi gxxepena >XuBneHHs
BK/1II0YalOTh B cebe akyMynaTOpHi 6aTapei, reHepaToOpu Ta COHSAYHE eNneKTpoobnagHaHHS.

3akyniens, BCTAHOB/IEHHA Ta eKcnayaTaLlis Takoro o6aagHaHHA BMMarae 3Ha4HUX iHBeCTULLNA,
SIKi MOXXHa 3MEHLLTU Npy NpaBuibHOMY PO3Mipi Ta ynpasaiHHi NONUTOM Ha eHeprito.
EnexkTpoeHepris HejelleBa, a eKcryaTauis reHepaTopa MoXe CTaTu JOCUTb J0POroto.
B1po6HULITBO eHeprii TakoX BMNAMBAE Ha HABKOJINLLHE cepefloBMLLE Ta MOXe 3aBAaTu LUKOAN
CNPUAHATTIO OpraHisauii.

YacTo MOXHa 3MEHLUUTU CMOXKNBAaHHS e/leKTPOeHeprii, He NoripLuyoymn aKicTb
06C/TyroByBaHHs, MOKPALLYHOUM YIpaBAiHHS eHeProcnoXXMBaHHAM, 30CepeKyoUyn yBary Ha
3MeHLUeHHi NnonNuTy Ta BM60pi NpaBUIbHOIO NOCTa4YaHHA.

® YnpageniiHHSA NONUTOM Ha €HEePrilo: MiHiIMi3yBaTX CMOXMBAHHS eHeprii, He 3HVXXYuUKn
AKICTb 06CNYroByBaHHS Ta YHMKaOUM HENOTPIGHOro CnoXXmnBaHHA eHeprii.

® YnpasBiiHHA eHepronocTa4yaHHAM: BN6vpaiiTe Halikpalli OCHOBHI Ta pe3epBHi gkepena
XXMBEHHS BignoBigHO A0 cuTyalii, NpaBUbHO NigibpaHi 4ns onTuMmisauii iHBecTULil Ta
NOTOYHUX BUTpAT.

LLLo6 kepyBaTu AK NONUTOM, TaK i NOCTa4aHHAM, NOTPi6bHa HaneXXHa AiarHoCcTunKa, Wob
3pO3yMiTV NoTpebu B eneKTpoeHeprii Ta NoTpebm HeobXiAHMX NOTY>XXHOCTEN.
eHeprocrnoXXnMBaHHAM, roJIOBHUM YNHOM:

e |llo6 po3paxyBaTu 3aranbHi NOTPebu B eHeprii Ta NOTY>KHOCTI A1 3an1aHOBaHOro
onepaLiiHoOro cepefioBMLLA Ta AONOMOITU BU3HAUNTM PO3MIpP AXKepen XXUBAEHHS
(reHepaTop, COHAAUHA eHeprisg abo iHLui).

e Lllo6 BM3HAUUTM Npuaagmn Ta Nocayrn, Ha aKki Nnpunagac 3HayHa YacTuHa 3aranbHux
noTpeb B eHeprii Ta NOTY>XHOCTI.

e L1106 3po3ymiTK KONMBaHHA NOTPe6 B eHeprii Ta NOTY)KHOCTI NPOTAroM AHSA Ta BUSHAYNTU
nikosi nepiogn.

MoBHa AiarHOCTVIKa TakoX MOXe 6yTV KOPUCHOR NS 3BITHOCTI, ayanTy Ta/abo J0CnifgKeHb.



What does it costs to use a...
1hr per day during a year

20 LED bulk

A0W "energy sawing” bulb
Laptop

Fan

100w incandescent buk
m Puhlic grid

Electric coffee machine W Gersrator
Toaster

Electric cooking plate
Electric mini-oven

Clathes iron

Electric water-ne ater

Adr conditioning

O£ S0€ 100€ 150€ 200€ 25D € 300 350€ 400€ 450€ SD0€

AdanmoeaHo 3, ACF

YnpasniHHA NONUTOM Ha eHeprilo

HopmanbHO BBaXKaTu eleKTPOEeHeprito YMMOChb CaMO CO60H0 3pO3yMiNnM, ane 3a Hei NoTpi6HOo
3annatnTu. o6 nokpawmT BUKOPUCTaHHSA eHeprii, YHMKaiTe HenoTPibHOro crnoXuBaHHA Ta
MiHiMi3yliTe HeobXigHe, He MoripLyYn NPY LbOMY AKICTb NOCAYT. Baxnaneo gymaTtin 3 TOUKU
30py cepBicy, a He NPUCTPOIB, i HaAMaraTUca 3HaMTY HabiNbLW ePeKTUBHI pilleHHsA ANS
JOCATHEHHA HeobxigHOro cepsicy.

Bumora g0 o6cnyroByBaHHS: [10Tpi6He npoxonogHe poboye cepesioBuLLE, a He
KOHAMLioHEp.

NMpuknag: BUKOHAHHA BUMOIU 10 06C/IyroByBaHHS: PO3rNsHbTE MOXJIMBICTb BUBOPY Micus
B MPUMILLEHHI, iKe HaliMeHLUe HarpiBaETbCA, BCTAHOBJ/IEHHSA 6innx WTOp, AKi
NpOonycKawTb CBIT/0, ajie 3MEHLUYIOTb Tenno, 36iNbLUeHHS i3015Lii B TPUMILLeHH,
a rnoTiM BCTaHOBNEHHS KOHAWLiOHepa.

3a l0NOMOror0 eHeprofiarHoOCTUKK:

¢ BuaBMTM Nocnyry 3 BACOKMM piBHEM BIUJIMBY 3p0O3yMiTu, SKi came nocnyru CyTTEBO
BMN/IMBAOTb Ha EHeProcrnoXXMBaHHSA, Ta B AKUIA Yac Ha HAX NpYNagac HabinbLue.

o BMBUMTU NOTEHLiliHI aIbTePHAaTUBM - PO6OUIi IHCTPYMEHTU, XONOANABHUKN Ta
OCBIT/IEHHSA € O4EBUAHUMUN CNOXKMBaYaMmn eNeKTPoeHeprii, i iX BAKOPUCTaHHA BaXKKO
YHUKHYTU. IHLWIi AKepena cCnoXuBaHHA eHeprii MPONoHYTb iHLWi MOXJ/IMBOCTI,
Hanpuknag, BogoHarpisadi T1a nedi. Po3arnfiHeTe MOX/MBI pilleHHA BiANOBIAHO A0
AOLiNBbHOCTI Ta MOYATKOBOI BapTOCTi, EHEProCnoXKMBaHHSA, eKcrlyaTaliiHUX BUTpaT Ta
AKOCTi 06CNyroByBaHHs.

¢ 3MeHLWNTU BTpaTK, NiABNLUMTY ePEeKTUBHICTb, 06Mpatoun edpeKTBHI Ta BiAMOBIAHI 3a
po3mMmipom npunaav BiaNoOBiAHO A0 NPU3HAYEHHSA Ta KiIbKOCTi KOPUCTYBaUiB, a TaKoX
BUKOPUCTOBYIOUM iX TaKMM YMHOM, 06 MaKCUMIi3yBaTW iX epeKTUBHICTb, HaNpuKnag,
ouuLLyOYM Ta 06CNyroByrOUM 061agHaHHA Ta Npuiagn ans NiaBULLLEEHHS iX ebeKTMBHOCTI.

¢ 3MeHLWIiTb HenoTpi6bHe BUKOPUCTaHHSA Yepe3 BUMKHEHHS Ta BUAMaHHS Npuiagis 3
pO3eTKMn, KON BOHW He BUKOPUCTOBYHOTbCA. MoXe 3Haf00nTMNCA PO3MiLLLeHHS



iHbopMaLUinHMX NnakaTiB abo TabAMUOK AN HaragyBaHHS KOopMcTyBa4vam.

e ONTUMI3yMTE CNOXXMBAHHA B Yaci, BM3Ha4yalouu MikoBi nepioan i, AKLLO MOX/IMBO,
YHMKalTe abo BigKnagarite BAUKOPUCTAHHA HAMNOTY>XXHILLIMX NpUAaAiB Nig vac NikoBmx
HaBaHTaXXeHb ab0 KO/ BOHW NPALIIOIOTh Bif aKyMYNATOPHUX/COHAUYHMX CMCTEM
pe3epBHOro XMBMeHHs. Mo3HayTe NOTYXXHi NpUNaan, BUKOPUCTAHHA AKNX MOXHa
BifKNacTn, Hanpuknag, ans kKom¢popTy abo HeTepMiHOBUX 3aBAaHb, i po3MeXxyinTe Ti, Wo
BUKOPUCTOBYIOTBLCA ANl pOo60TK, 6e3neku, 3B'a3KY.

yl'lpaBl'IiHHil €éHepronocrav4aHHAM

MpaBABHWIA Nif6ip OCHOBHOrO Ta pe3epBHOMO eNeKTPOXKNBIIEHHS MaTUMe BeNUKUIA BMNANB He
Nnie Ha eKOHOMID KOLUTIB, a/ie i Ha Te, IKUM YMHOM 6yze ONTMMI30BaHO CNOXVBaHHS
eHeprii. O6paHa KOMb6iHaLis NOBMHHa:

3abe3sneuvyBaTi AOCTATHIO NOTYXXHICTb A1 YCTAHOBKMW.

Mo MOXXNMBOCTI, rapaHTyBaTU JOCTYMHICTb efieKTpoeHeprii B 6yaisni 24/7.

3abe3neunTn MiHiManbHYy AKICTb (ObMeXeHe NagiHHA Hanpyry abo KoNMBaHHSA YacToTn).
MiHimizyBaTu BUTpaTW.

3anyck Ta ekcnjyaTauis MatoTb 6yTn 6e3nevyHnmn.

3BecTn 4,0 MiHiMyMy BMIMB Ha MicLieBe cepeioBuLLEe, BKIHOYAOUM 3MEHLLEHHS ANMY,
Bibpauiii, LLyMy B HIUHWI Yac, 3a6e3MneunT XopoLLi YMOBU AN XXUTTA | poboTn Ta
3ano6irTn KoH$iKTaM No cyciacTBy.

e MiHimisyBaTV rnobanbHNi BNAMB Ha HABKOJINLLHE CepeoBuLLLE.

PiLeHHs Npo TN 0CHOBHOIO AXXepena XMBMEHHA byae 3anexaTu, roI0BHUM YMHOM, Bij, TOro,
um 6yge 6yaiBna nig'eagHaHa 40 3arasnbHOI enekTpomepexi. MigknrYveHHa 40 enekTpomMepexi
3aranbHOro KOPUCTYBaHHS BBAXKAETLCHA ONTUMAaJIbHUM TaM, Ae Lie MOXJIUBO, i MOBUHHO 6yTH
nepLmnM BapiaHTOM, AKLLO Lie MOX/IMBO. SKLLO enekTpomepexi HeMae abo BOHa HeHagiiHa,
CNif pO3rAsSHYTM MOXJ/IMBICTb BUKOPUCTAHHSA reHepaTopa.

PesepBHe xuBNeHHS abo reHepaTop MOXYTb 3HAA0OUTNCS, AKLLO € PU3NK BiAKNOYEHHS
eNleKTpoeHeprii, a6o KoNn pesepBHa enekTpUYHa cucTeMa HeobXigHa K BaXXIMBUIA 3axig,
6e3nekn.

IcHye kinbKka BapiaHTiB pe3epBHOI CUCTEMU, BKJTHOUAKOUMN aKyMyIATOPU, COHAYHI 6aTapei abo
reHepaTopu MeHLoro po3mipy. Mpu BN6Opi cucTemm pe3epBHOro KOMNitOBaHHA CNij
BpaxoByBaTW 1 iHLLi MOMEHTW, 30KpeMa Te, HacKifIbKU HaAiiHM € OCHOBHeE Jykepesio.

P

{

KyniBns reHepaTopa MoXe 6yTn He Ay>Ke J0POroto, ajie reHepaTopu NoTpebytoTb NaavBea Ta
06CNyroByBaHHs, i ekcryaTauiiHi BATpaTU MOXYTb 6YTW JOCUTb BUCOKMMU. I HaBnaku,
aKyMYNATOPHI Ta COHAYHI CMCTEMUW BMMararTb 3Ha4YHUX IHBECTULiN, afne MatoTb Ay>Xe HU3bKI


https://log.logcluster.org/sites/default/files/2022-05/Appliances.png

ekcnnyaTauiiHi BuTpatu. MNpn Bn6opi g)xepena XXUBNeHHs Cif BpaxoByBaTX NOYaTKOBI Ta
NOTOYHiI BUTPATW.

OpieHTOBHI ekcnayaTauiliHi BUTpaTu:

3aranbHa 3aranbHa
3anponoHoBaHe pe3epBHe MouaTKoBa . . .
. BaprTicTb nicns 1 BapTicTb Yepes 2
pxepeno BapTiCcTb
poKy poxKun
leHepaTop 2 KBA 600 € 14,600 € 28,800 €
Cnctema akymynsiTopis 4,800 € 9,300 € 13,900 €
i 0,
CoHsaYHa eHeprisa (nokpusae 30% 6,500 € 9,600 € 12,900 €

noTpe6 B enekTpoeHeprii)

OCHOBHe, pe3epBHe pKepeno Ta MOXXNINBI KOMb6iHaLLii

3aranbHa eneKkrpomepexa + FeHepaTop

Y 6aratbox CMTyauiﬂX OCHOBHUM >KepenoM XNBNEHHA € eneKTpoeHepriﬂ, L0 HAalaETbCA

MiCLLEBOIO eHepPreTMYHO KOMMaHielo. Pe3epBHMIA reHepaTop NOBMHEH NOKPUBATM BCi
noTpebu B eneKTpoeHeprii, 3a BUHATKOM NpWagiB, MO3HaYEHNX K HEOBOB'A3KOBI).

MepeBarmn Heaonikn
e [lpocTuii i e KopoTko4yacHi nepe6oi B poboTi, OCKiNIbKM reHepaTop NoBUHEH
AeweBnii 3anyckaTucsa npu BigKNIOYEHHI Mepexi
e JloctynHuiiHa e HeobxigHe ABX Ta/abo ctabinizatop
Micysax e HeobxigHWii 3anac nanvea
e Ob6MexeHi e HeobxigHe 06cnyroByBaHHA reHepaTopa, HaBiTb AKLLO BiH pigKo
He3py4YHOCTi BUKOPUCTOBYETbCSA
PekomeHpoBaHO AN

e bBygaisni, nigkaoyeHol A0 eneKTpomMepeXxi 3araibHOro KOpUCTYBaHHSA 3 TPMBaINMU
Henepepb6avyBaHUMU NepebosimMmn

e bygiBni, NigKA0OYeHOi 0 eneKTpoMepeXi 3aralbHOro KOpPMCTYBaHHS, 3 NOripLLIEHO
6e3nekoto

® bByaiBni, Nigk0YEHOT A0 eNneKTpomMepeXi 3aralbHOro KOPUCTYBaHHS i ika
BNKOPUCTOBYETLCSA MPOTArOM 06MeXXeHOoro yacy

e ABapiliHOro pe3epBHOIro XXMBJIEHHS 3@ HEOHOXiAHOCTI

FeHepaTop + NeHepaTOp

Y KOH@irypaLiii 3 n1Le reHepaTopoM eNleKTpoeHepris 3a6e3neyyeTbes 3a A0MNOMOror ABOX
a6o 6inbLue reHepaTopiB. ANsi BAKOPUCTaHHS ABOX FreHepaTopiB:

e O6uaBa reHepaTopu MOXYTb 6yTK ab0 ifeHTNYHUMK, ab0 34aTHUMU BUPOBNATH
O/ HaKOBY KiNlbKiCTb eHepril, i MOXYTb BUKOPUCTOBYBATMNCA B3AEMO3aMiHHO i BiAnoBiaHO



[0 AeTaNbHOro NiaHy BUKOPUCTaHHS.

e OJVH reHepaTop MoXe 6yTN MEeHLUMM, HXX iHLIWIA, | BUKOPUCTOBYBATMUCA TifIbKU K
pe3epBHUIA. Y BUNaAKy ABOX reHepaTopiB 3 Pi3HOI MOTYXKHICTIO, MEHLUWIA reHepaTop He
NoBMHeH abo He 3MOXKe MOKPUTK BCi NOTPebun B enekTpoeHeprii B ymMoBax ekcnayaTtawii, i,
MO>/INBO, NOro NOTPi6HO byae NiAKNOUNTY cnewlianbHO ANs XXNBAEHHS nLe
HaliBaXX/IMBILLNX e/leMeHTIB (4MB. yrpaBaiHHA NOMNTOM Ha eHeprito).

MepeBarn

e JloCTYynHWIA Ha MicuAax

e O6mexeHi NoyaTKoBi
BUTPaATN

e Bigoma TexHonoria

Hepgonikn

e Bucoki ekcnayaTauiiHi BUTpaTH

e KopoTki nepeb6oi B poboTi Npy nepeMmnKaHHi
reHepaTopis

e [loTpi6beH ABX Ta/abo perynsatop

e [loTpibeH 3anac nanuea

e O6MexeHa HafifHIiCcTb i YacTe TeXHiIUHe
06CnyroByBaHHSA

e BuTpaTu Yacy Ha 06cnyrosyBaHHs

e TlocTiliHWIA WyM i TYp60TY 3 06C/TYroBYBaHHSAM

PekomeHpgoBaHO Ans

e [30/1b0BaHOI 6YAiB/i 3 BUCOKMM €HEepProCnoXXmMBaHHAM
I3onb0BaHOI 6YAiBAI, L0 BUKOPUCTOBYETHLCSA MPOTArOM 06MeXeHOoro yacy
e ABapiliHOro pe3epBHOro XXMBJIEHHS 3@ HEOOXiAHOCTI

Mepexa + AKymynsatopu

Y Ui KOH$irypawii OCHOBHUM J>KepesioM XUBJIEHHS € efleKTPOeHepris, Lo HaAa€eTbCsA
MiCLLeBOIO eHepreTUYHOI KOMMAaHI€E, a pe3epBHUM - cMCTeMa akyMynsiTopiB, fika 3abe3neuyye
06bMeXeHy aBTOHOMHICTb YCTaHOBKW B pasi BiK/IOYEHHS.

MepeBarn

e EnextpoeHepris 24/7
6e3 BigKNtoUeHs i
Mikponepe6oiB

e Bucoka HagiliHicTb

e XopoLua AKicTb
enekTpoeHeprii

e Jlerko goAasatu
COHAIYHE XXWUB/IEHHSA

e Ob6MeXeHi He3py4HOoCTi

Hepgonikn

3anexHicTb Bif eneKkTpomepexi

MicueBi 3akyniBni Ta 06CyroByBaHHs He 3aBXAMN MOX/MNBI
HeobxigHe NpuUMiLLLIEHHS 415 akyMynaTopis

BuLLia noyaTkoBa BapTicTb, HiX Yy reHepaTopa

Mo>ke 3Haf06UTNCS pe3epBHUI reHepaTop

O6MeXxeHNI TepMiH Cny>K6u akymynsaTopis (Big 2 Ao 5 pokis)
Ta MOX/IMBWUIA BNINB HA HAaBKOJIMLLIHE cepefoBULLLe NPU iX
yTunisauii

PekomeHA0BaHO ANs



MepeBarn Heponikn

e bygiBni, NigKN0OYEHOi 0 eneKTpoMepeXi 3aralbHOro KOPNCTYBaHHSA 3 KOPOTKUMM i
YacTUMWU BiAKNOYEHHAMU

® bBygaiBni, nigknoyeHoi A0 3arasibHOT MepeXXi 3 HIYHUMW BiJKNOYEHHAMU
MepLuoro KPoKy A0 BCTAHOB/IEHHS COHAYHOI CUCTEMN

FeHepaTop + AKymynsTopm

Y Ui KOH®irypauii 0CHOBHUM J>KepesioM XUBJIEHHSA € reHepaTop, AKNIA 3abe3neuye
efleKTpoeHeprieto B rogMHN Nik. Pe3epBHe XXMBEHHS - Lie cUcTeMa akyMynsiTopis, fika
HaKOMMUYye efleKTpoeHeprito Nifg Yac poboTn reHepaTopa i )XKMBUTb YCTAaHOBKY B rOAVHN
HM3bKOrO CrIOXWUBAaHHS.

MepeBarn Heponikn

e EnektpoeHeprisi 24/7 6e3
BiAK/IIOYEHb Ta
Mikponepeb6oiB

e BiacyTHicTb
He3py4yHoCTel B rognHn
HN3bKOr0 CrOXMBAHHSA

e Xopolua sKicTb
enekTpoeHeprii

e [igBULLLEHA HAZIAHICTD i
TEPMiH Cyx6un

e [loTpeba B NanuBi Ta noro 3anaci

e MiHiManbHa LLogeHHa TPMBaNiCTb Ppo6oTY reHepaTopa Ans
nepesapsfku akymynaTopis

e [lpnab6aHHA Ta 06CNyroByBaHHA Ha MicLi Moxe 6yTin
HEMOX/IBUM

e HeobXxigHe NpUMiLLleHHS ANA aKyMyATopiB

e Buwi noyaTkoBi BUTpaTK, HiXK Ha reHepaTop

e Pe3epBHWI reHepaTop MoXe 3Hajzo0buTnCA

reHepaTopa o . L
Bi paTop . e O6MexeHWU TepMiH cny>Kbu akymynsaTopis (Bia 2 o 5
e binblua rHyukicTb . ”
y. y POKiB) Ta MOXNMBUI BNAVB Ha HABKOJINLLHE cepefioBULLIe
CMOXXUBaHHI s
npwv ytunisauii AKb
efnekTpoeHeprii

e Jlerke AoAaBaHHSA
COHSIYHMX baTapei

PekoMeHA0BaHO AN

e I30nb0BaHOro ogicy abo Kommnaekcy
e [lepwnii KPOK J0 BCTAHOBJIEHHSI CUCTEMU COHSAAYHUX 6aTaperi

Fpomaacbka enekTpomepexxa AbO reHepaTop + coHsiuHa 6aTapesn

Y Ui KoH}Irypauii enekTpoeHeprisi 3a6e3neuyeTbC 0CHOBHUM XKEPEIOM - MepeXketo abo
reHepaToOpPOM - B FOA4MHU NiKOBOr0 HaBaHTaXKEHHS, a BAEHb - COHAYHOI cucTemoto. Cuctema
aKyMynsiTopiB HaKOMMUYye eNeKTPOEHEPTito 3 yCix Axxepen i 3a6e3neuye Mepexy, KoM BOHU
BUMKHEHI.



MepeBarun Heponikn

e Moxe 3Hag0bUTUCS AesKUA Yac gns

YCTaHOBKM.
e Taki X, K i «mepexa/reHepaTop + e [lpnab6aHHA Ta 06CyroByBaHHA Ha MicLi
aKymMynsiTop» MOXe BYTV HEMOX/TUBUM
e MeHLue He3py4HoCTel e [loTpibHe NpuUMiLLieHHs Ans
e EKoOHOMIs nanmBa, HavkpaLye aKyMynsiTOpHUX 6aTapeii Ta Benvka
CniBBigHOLWEHHS LiHa/epeKTUBHICTb B BiAKpUTa NoBepxHs
[IOBroCTPOKOBI MepcrneKTMBi Ans e Bucoka no4aTkoBa BapTiCTb
i3oNbOBaHUX bygiBenb e O6mexeHunin TepmiH cnyx6u AKB (Big 2 go
e Jly>kKe HajiliHe pe3epBHe XVBNEHHS 5 pokiB) Ta MOXVBWIA BNANB Ha
HaBKOJILLIHE cepefoBuLLEe NP YTUAI3auil
AKB
PekomeHpoBaHO Ans

e [30/1bOBAHOrNO roCTLOBOrO 6YAVHKY
I30n1b0BaHOI BYAiBNI 3 06MEXEHUMUN eHepreTUYHMM NoTpebamu

e [301b0BaHOI 6yAiBNI, L0 po3TalloBaHa Y paioHax, B SIKUX MNOCTa4aHHS NasibHOro €
YCKNTaAAHEHUM i /Y € JOPOTM

e « Takox 6yaiBni, Lo Yepes c1UTyaLito 3 6e3rnekoro Ma€ NoTpebun B LLiIKOM aBTOHOMHUX
cucTeMax enekTPOXUBAEHHS, IK-0T, CKaXiMo, NPUMILLEHHS, SKi nepebyBaloTb Y pexXnmi
rMM60oKOro CHy.

FeHepaToOpHi cuctemMm

leHepaToOp - Le KOMbGIHaLiA ABUTYHA (MEPBMHHOMO ABUTYHA), AKWUIA BUPOOSE MeXaHiuHy
eHeprito 3 NanunBa, i eNeKTPNYHOro reHepaTopa (reHepaTtopa 3MiHHOIo CTPYMY), IKUIA
nepeTBOPIOE MeXaHiYHy eHeprito B eNeKTpUUHy. Lli ABi YaCTUHM MOHTYIOTLCSA pasom,
YTBOPIOOUUN EAVNHY OAVHUNLIIO 06NaJHaHHS.

MexaHiuHi reHepaTopu K AXepesio eHeprii NoWNpPeHi B ryMaHiTapHOMY CEKTOPI, OKpPiM
rpoMagCbKOi eneKTpomepeXxi, FoIOBHUM YAHOM TOMY, LLIO BOHW 3a3BUYaii AOCTYMHI i MOXYTb
6yTV NpuabaHi Ta BCTAHOB/EHI BiAHOCHO LLIBNAKO Malixe CKpi3b. FleHepaTopu nobyaoBaHi 3a
Jo6pe BiAOMOIO TEXHOJIOTIELD, | MOXe BYTM HeBaXXKO 3HaUTU Xopoluoro ¢axisus, aKuin
BCTaHOBUTb MOro B 6araTbox cuTyauiax. OgHak ekcnsyaTalis reHepaTopa fopora, BMmarae
YacToro i CkNaAHOro TeEXHIYHOro 06CYroByBaHHSA, @ TAKOX NOCTINHOrro NocTayaHHA nanvBa.
FeHepaToOpu TaKoXX MOXYTb CMIPUYNHATY 6araTo Npo6aem, Takux sk LWyM, BibpaLis,
3abpyAHEeHHs ToLLo.

FeHepaToOpV KOPUCHI B OCHOBHOMY B TPbOX TUMaX CUTyaLlii:

® K OCHOBHE AXXepeno XXMBJEHHS, KO BiACYTHA rpOMajicbKa eflekTpoMepexa abo Konum
Mepexa Ma€ Ay>Xe HU3bKY HaAiNHICTb.

® SK pesepBHe JyKepeso XUBAEHHS, KON iHBeCTyBaHHA B 6inbLl epekTUBHE Axxepeno
>KNB/IEHHSA HE € MOXJIMBUM: aBapiliHi cUTyaLii, KOpOTKOYaCHEe BCTAHOBEHHS TOLLO.

® 5K pesepBHe JyKepesio XUBJIeHHS AnA byaisenb 3 AyXe BeIMKUMN eHepreTUYHUMU
notpebamu (B 0CHOBHOMY 6yaiBni, 06nagHaHi KoHAULiOHEpPaMmM abo eNneKTPUHHUMMN
obirpisavuamm).

® Sk pesepBHe Jykepesio XUBAEHHS 415 YCTaHOBOK, L0 YTPUMYHTb NOTYXXHOCTI



X0JI0A0BOr0 SIaHLora.

Y 6yAb-AKOMY iHLLIOMY BUNaAKy CNif BAKOHATU 6ifibLL MOBHY OLiHKY, W06 OLUiHUTY
anbTepHaTUBY reHepaTopy. Po3rnsgatoum reHepaTop Sk OCHOBHe abo pesepBHe Aykepeno
>KMBJ/IEHHS, He BapTO HeA0O0LiHIOBaTX Yac, HeobXigHWI ANns poboTn 3 061aAHAHHAM, @ TaKOX
BK/ItOYATN B 6IOAXET NiArOTOBKY A0 MOro BCTAHOBJ/IEHHS.

XapakTepncTtukm

HwK4e HaBefeHi OCHOBHI XapaKTepuCTMKK, SKi Clij BpaxoByBaTy Npu BU6OPI BigMNoBiAHOIrO
obnagHaHHSA Ana NOKpUTTA NOoTpe6.

MoTy>XXHicTb reHepaTopa

MNepwe, Ha WO cnig 3BepHYTX yBary npuv Bu6opi reHepaTopa, - Lie 1ioro posmip - aky
NOTYXHICTb BiH MOXe reHepyBaTu?

Mpuknag cTaHAAPTHOI €TUKETKM 3 60KOBOT CTOPOHM reHepaTopa

Power
Generation

Pt Mo, B2 SET insntvinl ara Mandal, Dist-saters. b 418533

Generating Set 50 BS28 oz | seeca
Model Number Cas

Saral Numser Q201148708
Manulesturmg Order Nunbar AZ44BIES

il of Mafrctactom 1.0
Ganeratng Set Ma Mass.Wet kg 968
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Ratd Freqoanty (1) s |so

Rated Power Facir o8 JoE

Owclared Rating: Enciosed Noss | Suandby Prime
Bwarage @ 1 m dB{A ]
Avarage @ Tr oB(A] =]
Average § 1 5m dBIA) (1]
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HomiHanbHa NOTYXHiCTb CTaHAapTU30BaHa 3rigHo 3 ISO-8528-1. HavinowuvpeHiwmnmu
CTaHAapTamm €:


https://log.logcluster.org/sites/default/files/2022-05/GenLabel.png

Knacudikauis
reHepartopa
no ISO

HomiHanbHa

HomiHanbHe

HaBaHTa)XE€HHA

Po3paxoBaHa Ha

O6Me)XxeHHs yacy po6oTu

Lia noTy>KHICTb AOCTYNHa NPOTAroM HeobMmeXeHoi
KinbKOCTi roAnH po6oTn 3i 3MiIHHUM KoedilliEHTOM

MOTY)XHICTb  3MiHHe HaBaHTaXeHHs. NepeBaHTaXeHHs Ha 10% MoXxInBe
(PRP) HaBaHTaXeHHA NPOTAroM Makcumym 1 roguiHu KOXHi 12 roguH, ane He
6inbLue 25 rognH Ha pik.
n . HomiHanbHa U . 6 "
OTY)XHICTb : S MOTY>HICTb AOCTYNHa BNPOA0BX HeobMeXeHoi
. MOTYXHicTb Ans Y . AocTy . poA L
6e3nepepBHOI HocTiHOrO TpmBanocTi po6oTn Npu PpikcoBaHOMY KoediLiEHTi
po6otn (COP) BUKOPUCTaHHSA. [NepeBaHTaXXeHHS He 0MYCKAETbCA.
HaBaHTaXeHHs
ABapiiine € XXVBNEHHS JOCTYrNHe nuLle nNpoTaromM 25 roguH Ha pik
P Po3paxoBaHe Ha Ll. . A . y P A _— P
pesepBHe 3MiHHe 3i BMiHHUM KoediLliEHTOM HaBaHTaXkeHHs. 80% Lii€i
XXVIBJIEHHA NOTY>KHOCTi AOCTYNHO NpoTarom 200 rogmH Ha pik.
HaBaHTaXeHHs
(ESP) MepeBaHTaXXeHHSA He JOMNYyCKaETbLCA.

TN HaBaHTAXXEHHA

3MiHHe HaBaHTA)KEeHHA MocTiliHe 3aBaHTa)XEHHSA

HailiuacTiwe npu nokynui reHepaTopa aKTya/llbHUM € TiJlbKU HOMiHa/IbHa NOTY)XHICTb.
Kynytouun reHepaTtop, nepesipTe, Y He BKa3aHa MOTY>XHICTb reHepaTopa 6e3 NocunaHHA Ha
CTaHAaPTU30BaHU MeTOJ OLiHKN. AKLLO MOoAeNb He BKa3aHa, MPOKOHCYNbTYNTeCs 3
BNPO6HMKOM abo oTpUMaiiTe AOKYMeEHTaLilo y NMpoAaBLs.

MNoTy>XHiCcTb MOXKe 6yTu BKasaHa y BaTax (BT), kinosaTax (kBT), BonbT-amnepax (BA) abo
KinosonbT-amnepax (kBA). Ansa yTouHeHHs, 1KBT = 1000BT i 1kBA = 1000BA

HoMmiHanbHa NOTYXXHICTb y BaTax BKa3ye HapeansHy nomyxcHicms (P); HOMiHan y BONbT-
amMnepax BKa3ye Ha euouMy nomydcHicme (S). Mpy nnaHyBaHHI CNOXWBaHHSA MNOTPI6GHO
BPaxoByBaTu /inLLUe peasibHYy NOTY)KHICTb. PeanbHa NOTYXHICTb - Lie NOTYXHIiCTb, AKa $akTUNYHO


https://log.logcluster.org/sites/default/files/2022-05/VL.png
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CMOXXMBAETbCA abo BUKOPUCTOBYETLCA B IaHL 03I 3MiHHOIO CTPYMY, i, OT)Ke, came TakK
pO3paxoByeTbCA NoTpeba B MOTY>XHOCTi Ta eHeprocnoXmBaHHA Mifg Yac AiarHOCTUKN.

AKLL0 BKa3aHa Anwe BUANMA NOTYXHICTb (B KBA), TO peasibHy NOTY>XHICTb MOXHa OLiHUTK 3a
HaCTYMHOO 3arasibHoto $popMysoo:

P(W) = S(VA) x 0.8

0,8 BiZ BMANMOI MOTY>XXHOCTI - NPUAHATUI peanbHU KoedilieHT NOTYy>XXHOCTI. Lie moxe
BiAPi3HATNCA Bif yCTaHOBKU A0 yCcTaHOBKM, ane 0,8 € HafiiHM cepefHiM 3HaYeHHSM.

Mpwv BNn6Opi reHepaTopa, BiH, AK MiHiIMyM, MOBUHEH BiANOBIAATN NOTY>XXHOCTI, pO3paxoBaHii B
Xoai AiarHocTUKN. OfHaK Bi3bMiTb A0 yBarm HacTyMHi 3acTepexxeHHs:

He nnyTaiiTe kBT i KBA: [oTpeba B NOTY>KHOCTi YCTaHOBKW 3a3BMYall po3paxoBYEThLCS B KBT, B
TOI Yac AK NOTYXHICTb reHepaTopa 3a3BMYali HOMIHYETbCS B KBA. Y TakoMy BUNagKy po3giniteb
Ha 0,8 (abo paoaariTe 20%), LWO6 NepeBeCcTU NOTYXXHICTb yCTaHOBKM 3 KBT B KBA.

Ao nepebavyBaHi eHepreTUYHI NOTPe6U yCTaHOBKU CTaHOBAATL 6 380 BT, Ak
HaM BU3Ha4YnUTU Po3Mip reHepaTopa i AKoo Mae 6yTu noro KBA?

MoTy>XHicTb reHepaTopa NOBUHHa 6YTW He MeHLe 6,4 KBT HOMiHaNnbLHOT
MOTY>XHOCTi Npu Ubomy. AN BU3HayeHHA KBA:

Mpwvknapa:

6.4/ 0.8= 8kVA PRP

MNoTpeba B noTy>kHOCTi 6 380 BT noTpebye reHepaTopa NOTYXHICTIO He MeHLe 8
kBa.

BpaxoByiATe HMXXUi po6oui WBMAKOCTI (AepaTu): BpaxoByiiTe HMXXYI po6oui LUBUAKOCTI
(Bepatn): MoTY>KHICTb, AKY MOXKe 3a6e3MeunT reHepaTop, 3MEeHLUYETHCA 3i 36iNbLLUEHHAM
BNCOTW Haj, piBHEM Mops Ta TeMnepaTypu. HacTynHa Tabnnua nokasye kopensdito ¢pakTopis
HaBKO/IMLLHbLOIO CepesoBULLA 3 JepaTamMu:

Bucota SHMXXEHHSs TemnepaTtypa 3HMXXEHHA
0150m be3 3HMXKeHHSs 030°C be3 3HMXXeHHSA
300m -1.8% 35°C -1.8%

500m -4.1% 40°C -3.6%



Bucorta 3HVKEHHA TemnepaTtypa 3HUKEHHA

1000m -9.9% 45°C -5.4%
2000m -21.6% 50°C -7.3%
3000m -33.3% 55°C -9.1%

3BepHiTb yBary, Wo TemnepaTtypa BcepeuHi reHepaTOpHOI MoXxe 6yTn HabaraTto BULLIOIO 3a
TemMnepaTypy HaBKOJIMLLIHBLOIO CepesoBULLA.

leHepaTop Mae BUAMMY NOTYXHicTb 10KkBA, i 6yae npautoBaT Ha BUcoTi 1000m
Haj piBHeM Mops, i B NpUMILLleHHi reHepaTopa 3 cepeHbOto TeMnepaTtypoto 45°C.
Skoto byae ouvikyBaHa NOTY>KHICTb:

KopuryBaHHS 040 BUCOTK:

10kBa x (1-0,099) = 9,01kBA
Mpwvknap:

CepepHe 3HayeHHA TemnepaTypu 45°C:

9,01kBa x (1 - 0,054) = 8.52 kBA

PaKTMYHa BUAMMA NOTYXXHICTb CTaHOBUTL 8,52 KBa.

O6epTiB Ha XBU/INHY (06/XB)

JBUryHn reHepaTopiB 3a3BM4aii MaloTb abo:

® 1500 06/xB: NnpM3HaYveHi ANa iIHTEHCUBHOIO BUKOPUCTaHHSA (po6oTa binbLue 6 rognH),
3/laTHi pO3BMBaTN BMCOKY MOTYXKHICTb.

e 3000 06/xB: NpU3Ha4eHi 4519 KOPOTKOYACHOIO BUKOPUCTAHHS, 3 KpalLuum
CNiBBiAHOLIEHHAM MNOTYXHICTb/06'€M Ta NOTYXHiCTb/Bara, ane 6iNbLIO0 NOrogNHHOK
BUTpaTOlO Nanmsa.

binbLiCTb rymaHiTapHMX opraHisauil HagaloTb NepeBary reHepaTopam 3 YacTOTOK 0bepTaHHS
1500 06/xB.

PiBeHb LLYMY

Mig yac po6oTY ABUTYH CTBOPIOE CUNBHUIA LIYM. PiBeHb LUYyMY € BaXX1nMBUM $akTopoM npwu



BM6Opi reHepaTopa, OCKiNbKW BiH 3a3BMYai npautoe Nig vyac pob6oTr abo BignoUvnHKY.
be3nepepBHUI LLYM HaBiTb Ha Ay>XKe€ HN3bKOMY PiBHi MOXe CTaTh BUCHAXX/IVIBUM NPOTSAroMm

TpUBasoro nepioay yacy.

PiBHi wymy BkasaHi B 4b(A) LWA. N nopiBHAHHA HaBeeMO Kislbka HanoLMpeHiLInX 3BYKIB.

3aransHe fpkepeno 3ByKy

XonogunbHWK Ha BiaCTaHi 1 M

| FonoBHa pgopora Ha BigcTaHi 5 m

lFonoBHa gopora Ha BiAcTaHi 5 m

IHTEHCUBHMI pyX Ha WIBUAKICHIA MaricTpani Ha BigcTaHi 25 m
beH3nHOBa rasoHokocapka

Bia6iiHMA MonoTOK Ha BigcTaHi 10 M

AnckoTeka

Mopir 60/1b0BOI YYTAVBOCTI

PiBeHb gB(A)

50 AB(A)
AB(A)

70 AB(A)
80 AB(A)
90 A5(A)
100 AB(A)
110 AB(A)
120 AB(A)

CepegHili piBeHb LWWyMy B 0dici NOBUHEH CTaHOBUTU 6113bko 70 AB(A), B TOI Yac SIK piBeHb

LUYyMY B CrajibHi BHOYi MOBMHEH 6yTn Hx4e 50 aB(A).

3BepHiTb yBary, o Npu NOpiBHAHHI PiBHIB LUYMY Ha Pi3HMX BiACTaHAX:

e nb(A) @ 4 meTpun 0 AB(A) LWA - 20.

® PiBeHb LUYMY 3MEeHLUYETLCA Ha 6 Ab nNpu KOXXHOMY NOABOEHHI BiACTaHi Bif Axxeperna.

Y reHepaToOpHiIii, po3TalloBaHili Ha BigcTaHi 15 meTpiB Big 6yaiBni, 3Haxo4nTbCA
reHeparop 3 piBHeM wymy 97 aB(A) LWA. flka ry4HicTb 6yae YyTHa B MPUMILLLEeHHI?

97 pb(A) LWA ekBiBaneHTHo 77 ABb(A) Ha BiacTaHi 4 meTpiB

7706 @ 4m=71pb @ 8m
Mpwvknapa:

7146 @ 8m =65dB @ 16Mm

PiBeHb LLIyMY B 6yaiBni 6yae npnb6nmsHo 65 gB(A), MOXINBO, HKYUM 3aNeXHO
Bif, aKyCTUYHOI i30n5Lii reHepaTopHOI Ta ogicy. Lie NpniAHATHWIA piBeHb ANns odicy,

ane He AnAa roctboBoro 6yAI/IHKy BHOUi.



3aranom, He peKOMeHAYETLCA BUKOPUCTOBYBATW reHepaTopu, fIKi CTBOPIOIOTbL PiBeHb LLYMY
BuLle 97 Ab(A) LWA. Ao reHepaTop 6yae BUKOPMCTOBYBATUCHA BHOYI, PEKOMEHAYETLCA
BUKOPUCTOBYBATWN aKyCTUUYHMNI HaBic, abo NobyAyBaTy 3BYKOBY CTiHY, LLO6 MNOrANHYTU YacTUHY
LLIYMOBOrO 3a6pyAHEHHS.

€EMHicTb 6aKka

FeHepaTop He MoXe 6yTn 3anpaBneHunii nig Yac poboTn, TOMy EMHICTb 6aKa € Og4HUM 3
OCHOBHUX paKTOpIB, L0 BU3HAYaOTb aBTOHOMHICTb po60TU. KOHCcepBaTMBHa OLiHKa
NOroAVHHOrO CroXmBaHHA reHepatopa 1500 06/xB ctaHoBUTL 0,15 1 X HOMiIHaNBHY
NOTY)XHiCTb. BignoBigHO A0 LbOro cig NiAbUpaTN NaNNBHUI 6ak.

FeHepaTop NoTyXHicTio 8kBA 3abe3neuye XusneHHs odicy 6e3 gosanpaBku
npoTarom po6oyoro AHSA (10 roguH). 3Haroum Ui uMPpKU, SKUIA peKoMeHAoBaHN
po3mip 6aka?

FrogvHHa BUTpaTa nasvBa Lboro reHepaTopa CTaHOBUTb:

0.15x8=1.2n/roa.r
Mpuxknap:

Po3paxyHOK Ana NnananBHOro 6aKka CTaHOBUTb:

1.2x10=12n

Topai EMHiCTb NannBHOro 6aka NOBMHHa 6yT He MeHLLe 12n

He pekoMeHAYETLCSA BUKOPUCTOBYBATM 6ak MeHLe 1/5 Moro eMHOCTI; Mannii 06'em 6aka Mmoxe
NpPU3BECTN A0 BTATHEHHA YaCTMHOK i CMITTS, L0 OCiAn Ha AHi 6aka, B NafIMBONpoOBiA, Lo
NOTeHLiNHO Hebe3neyHo ANs ABUIYHa.

Manueo

lFeHepaTOpW, K i TPAHCNOPTHI 3acO06M, MOXXYTb NpaLloBaTK Ha Jn3e/bHOMY abo 6eH3MHOBOMY
nanmuei, i MatoTb CBOI NepeBaru i HegoNiKWU. [ln3enbHi reHepaTopy AOPOXKYi, NpoTe An3eNbHe
NasnBo YacTo JeLueBlue, HiXX 6eH3WH, | AM3eNbHi reHepaTopy MakoTb Kpalle cniBBigHOLLIEHHS
NOTY>XHiCTb/06'eEM i NOTYXHicTb/Bara, HiXk 6eH3MHOBI reHepaTopWw.

Bnb6ip nannea noBMHeH BU3Ha4aTUCA BigNOBIAHO A0 MiCLEBUX LiH i 4AOCTYNHOCTI 060X BUAIB
nanvea. BapTo 3BepHyTW yBary Ha Te, AKUIA TUM NasbHOro BUKOPUCTOBYOTb TPAHCMOPTHI
3acobu B opraHisauifix: BAKOPUCTaHHSA OAHOI0 1 TOMO XX MNasbHOro A reHepaTopiB i
TPaHCNOPTHUX 3aC06iB MOXXe 3MEHLLUTN CKAAAHOLLI, NOB'A3aHi i3 36epiraHHAM AeKinbKox
BUAIB NafibHOro Ha cknagi. besneka Takoxx Moxxe 6yt Npob6aemoto Ans fy>Ke BeIMKNX 3anacis



nanvBa - An3esibHe NajnBo TaKoX Ma€ 3HaYHO BULLY TeMMepaTypy crnanaxy, HiXk 6e€H3MH, Lo
03Hayae, LLI0 BOHO CraJiaxye Ha BiAKpUTOMY NOBITPi vLle nNpu TemnepaTtypi BuLle 52°C, Togi Ak
6eH31H MoXKe CrnanaxHyTu Npu TemnepaTypi HKYe Hyns.

be3neka

FeHepaToOpu NOBUHHI 6yTY 06nagHaHi aBTOMaTUYHUM BUMMKAYEM 3aXUCHOTO BiKNHOUYEHHS,
W06 npu cTpmbkax Hanpyrv abo KOPOTKOMY 3aMUKaHHI BUMMKaY CNpaLboBYBaB J10KaNbHO,
LLIO J03BOJISIE NierLie CKUHYTY AOro B NOYATKOBUIA peXxnM i 3anobirae NoLKOAKEHHSM, AKi
MOXYTb BUHUKHYTU B HAaCTYMHIili YacTUHI KOHTYpY. Kpim Toro, reHepaTtopu 3a3Buyali MatloTb
pyYHU BUMUKay/nepemMurkay Ans KepyBaHHS NiAKNIOYEHHAM eneKTpoeHeprii Ao
BCTaHOBJIEHOI eflekTpoMepeXi odicy abo komnaekcy.

leHepaTopu TakoX NOBUHHI MaTX KHOMKY aBapiliHOi 3yMMHKM Ha BUMNaA0K NOXeXi, KPUTUUHUX
MeXxaHi4HuX 360iB abo iHWNX Npobnem. KHonka aBapiHOI 3yNMHKN NOBMHHA 6yTU YiTKO
nosHayeHa. leHepaTopn 3 aKyCTUYHUM KOXXYXOM MOBUHHI 6T 06nafiHaHi KHOMKOO aBapiiHOl
3YMNHKW 30BHi KOXYXa.

Po3milleHHs reHepaTopa

MpumiweHHa/micue 36epiraHHsa reHepaTopa

FeHepaTopw, AK NpaBu/o, NOTPebyTb MEBHOMO MicUS A/1A PO3MiLLEeHHS. SKLLO TiIbKK
reHepaTop He po3pobaeHnii cnewjiasbHO AN MO6iIbHOro 3aCTOCyBaHHS, 3a3BMYali BiH He
nepemilyeTbcs. Po3TallyBaHHS reHepaTopa BM/IMBAE Ha MOro GyHKLiOHYBaHHS | TepMiH
Cny>Ké6u, ToMy BOHO Ma€ 6yTu gob6pe crniaHoBaHe.

Jesiki reHepaTopy MOXYTb 6yTU HaA3BMYAMHO BaXXKMMW | TPOMI3AKUMM, | HaCTO iX
po3TallyBaHHS HaBK00 odicy abo KkoMmnnekcy byae 3anexaTu Bif MOXKIMBOCTI MexaHiuHOro
obnagHaHHs abo TpaHCNOPTHMX 3acobiB 3aBaHTaXKyBaTWU/PoO3BaHTa)XKyBaTV MOBHOPO3MipHWIA
reHepaTop.

FeHepaTopwy NOBUHHI 6yTW BCTaHOB/IEHI Ha NAACKilA, PiBHI NoBepxHi. Ha BigMiHY Bij
TPaHCNOPTHMX 3aC06iB, reHepaTopy He NpU3HaYveHi AnA poboTu Nig KyTom abo nig HaxXnnom.
Hesennkuin Haxun abo nepenag BNCOT MOXKe NPU3BECTU A0 TOrO, L0 FreHepaTopu 3 YacoM
3nerKka 3micTATLCA Yepes BibpaLito abo BNANB efleMeHTIB, Lo MOXe NpMU3BecTn A0
NOLLUKOAXKEHHS KOHCTPYKLii Ta 06nagHaHHA abo ycknagHUTN 06CcnyroByBaHHSA 06nagHaHHS.
SAKLL0 BaXKKUIA reHepaTop NnepemMilLlyeTbCs B 3aKpUTOMY NPOCTOPi 3 3abyA0BaHOK CTPYKTYPOLO
HaBKOJ1I0 HbOTO, NepeMiLLeHHS BPY4YHY MOXe 6YTN HEMOXKINBUM.

PyHAAMEHT Micus, Ae PO3MILLYETLCA reHepaTop, MOBMHEH BYTK A0CTaTHIM, LWO6 BUTpMMaTK
Bary reHepartopa, i 6yTn eneKTpnyHoO HelTpanbHUM. [eHepaTopy MOXyYTb B6yTV HaA3BMUYaliHO
BaXKKMMMU, i 3 YaCOM MOXYTb 3/1aMaTu abo NOripLnTK CTaH NoraHo 061aLToOBaHUX
dyHAameHTIB, abo HaBiTb 3MICTUTUCA Y CBOIl opieHTaUii. Kpim Toro, Bibpauii npavorouoro
reHepaTopa MOXYTb 3Ha4YHO MPUCKOPUTN pyiHYBaHHA pyHAaMeHTY abo cxoBuLLa, 0CO6AMBO
AKLLO reHepaTop HeHaAINHO 3aKpineHNIi Ha Micui - Bibpauis gie Sk cnabkuia, ane nocTiiHWiA
Big6iiHMI MONOTOK.

PekoMeHAYETLCA BCTAHOBUTU SIKUIACb aMOPTM3aTop, W06 3MeHLWNTY BibpaLii reHepaTopa,
Hanpuknag, aepes'saHi abo rymoBi enemeHTU. Lle fonomarae 3smeHWWTY Bibpadito, 3nerka
nigHiMaroum obnagHaHHS, a TakoXX AONOMara€e KOHTPO/IFOBATW HarpiBaHHS, MoJery4m
ornaj i BUsSB/IeHHS BUTOKIB.

3aneXHo Bif NnaHyBaHHA HEO6XiAHOro po6o40ro NPOCTopy, reHepPaTopy MOXYTb 6YTK



BCTAHOBJIEHI B OKPeMUX NPUMILLEHHSAX, PO3MilLeHi B AKOMYCb BiAKPUTOMY reHepaTopHOMY
aHrapi, abo MoXyTb BYTW BiAKPUTI AN JOCTYNy NOBITPA. B ifgeani, reHepaTopy NOBMHHI MaTun
npuHariMHi gax abo iHwy GopMy HaKpUTTA ANS 3aXMCTY Bij AOLLY, CHiry abo HagMipHOro
NPSMOro COHAYHOrO CBiTNa, AKi MOXYTb BMJINHYTM Ha poboTy reHepaTtopa. Yepes po3mip i Bary
reHepaTopiB, MOX/INBO, A0BeAeTbCA ByayBaTV HaBiC abo NPUMILLEHHA Nicia Toro, AK
reHepaTop 6yae foCTaBNEHUI, pO3BaHTaXXEHW | BCTAaHOBNEHWIA.

NMacuBHWMiA
BEHTUNALWIAHWIA
oTBip
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Buxig rapsiuoro
nosiTps

—— MpwuToK cBXOro
nosiTps

MpumilleHHA abo cknaacbke NPUMILLEHHA NOBUHHO BiANOBIAATY AEKiIbKOM LiNsM: i301H0BaTH
reHepaTop, W06 3MEHLUUTMN LLYM i BMJINB Ha HAaBKOJINLLHE cepefloBULLIE, a TAKOX
YHEMOX/IMBUTU HeCaHKLLIOHOBaHWUIA JOCTYN 0 HbOro 3 60Ky NepcoHany, BiABifyBadis, TBapuH
Ta iHWMX. HaBiTb SKLLO reHepaTop € BiAHOCHO BIAKPUTUM, Hanpuknag, KpUTHIiA HaBic 6e3 CTiH,
BCe 04HO 6aXKaHO MaTWU NEBHUI KOHTPOb A0CTYNy A0 ¢isnyHoOro reHepaTopa. Ans
BCTaHOBJIEHHSA reHepaTopa MOXYTb 3Haf06MTUCA AoAaTKOBI Gi3NYHI CTiHK 3 ogHOro abo
JeKinbKox 60KiB reHepaTopa, W06 3ab/0KyBaTH LLYM i NepeBaxkatoyi BiTpu.

Xoua 6ygiBenbHi MaTepiann MoXyTb 6YTU PiSHUMUN, PO3MiLLeHHSI MOBMHHE 6YTW peTesibHO
CrsiaHoBaHe, BUKOPUCTOBYHOUU NepeBaru BiTpoBUX NOTOKIB i MiHiMi3ytouu LLYMOBI Ta TeNoBi
nepewkoaun. leHepaTopHa 3aBX /M NOBMHHa 6yTY f06pe BEHTUNLOBaHa, B TOMY YNCAi 3@
A0MNoMOoroto codiTHUX BEHTUAALIMHNX OTBOPIB @60 NOBHICTHO BiAKPUTUX CTiH. AKLLLO reHepaTop
3HaxoAUTbCA B LWiSIbHO 3aKpUTOMY NPUMILLEeHHI, Heob6XiAHi cnewlianbHO 3po6eHi NoBiTpoBOAU
Ans BigBeAeHHs NoBiTps. MNepekoHalTecs, WO BCi NOBITPOBOAM He BUXOAATb B Micus, Ae
npavoloTb abo YacTo 6yBaloTh JIHOAN | TBAPUHU. AKLLO0 HEMAE iHLIOT MOXX/IMBOCTI, OKPiM K
BEHTW/IOBATU B 30HU, A0 AKX MatoTb JOCTYM NOAN | TBAPUHW, TO BCi TOUKN BUXOAY MOBUHHI
3HaxXoAUTUCA Ha BiACTaHi He MeHLle ABOX MeTpiB Bif BKa3aHUX NpocTopiB i 6yTn gobpe
no3Ha4yeHUMMU.



Tam, ae Le MOXK/INBO, PO3TaLLOBYNTE NanMBo abo iHWI Hebe3neyHi BaHTaxXi Tak, Wo6
nepeBaXkalouuii BiTep He NOTpansaB B pajiaTop/BUMNYCKHU OTBip. KL Lie HEMOX/IUBO,
BCTAHOBITb BiTpPO3axucHWMiA 6ap'ep.

ExcnnyaTauin reHepaTopa

Xoua icHyloTb 3aranbHi NpaBwaa Ta HalikpaLli NPaKTMKM eKcrnyaTauii reHepaTopa,
Halikpawmm gxxepenom iHpopmaLii 3aBXAN € IHCTPYKLis 3 ekcrnyaTaulii BignoBigHOI
YCTaHOBKMW, ika MiCTUTb NOBHY iH$OpMaL,ito Npo ii BUKOPUCTaHHSA Ta 06CcnyroByBaHHS. 3aBXAun
cnif AOTPUMYBATUCA BKa3iBOK BUPOGHMKa.

3aranom, HanexHe ynpas/iHHA reHepaTopoOM NOYNHAETLCA 3 HAABHOCTiI TOYHOI Ta Cy4acHOI
CUCTEMU MOHITOPUHTY. MOHITOPUHI Ma€E BuUpillanbHe 3HaYeHHS A/18 NPOBeAEHHS aHanisy,
BUSIB/IEHHS NOTEHLiAHMX 360iB i HENPaBUbHOIO BUKOPUCTAHHS, @ TAKOX AN iHGOpMYyBaHHS
Npo ManbyTHi PEMOHTW Ta NPUNHATTA pilleHb. BaxnBo BeCcTM 3annucy NpMHanMHi npo:

e [oanHW poboTu.
® 3anpasku.
® BuKoHaHe TexHiuHe 06CNyroByBaHHA.

Cnig BUKOPUCTOBYBAaTX MNPOCTUIA, afie NOBHOLHHWIA XXypHan 06niky. bina reHepaTopa cnig,
BECTW XXYpHan peecTpauiii, a BCi 0cobu, aKi KepytoTb reHepaTopomMm, MOBUHHI 6yTW HaBYeHi Ta
O3HalioMJIeHi 3 ioro NpaBUAbLHUM BUKOPUCTAHHAM.

Xoua reHepaTopu Tuny PRP po3paxoBaHi Ha «HeobmeXxxeHe» BUKOPUCTAHHS, Lie He O3Hauae,
LLIO reHepaTopy MOXYTb NpautoBaTn HeobMeXeHWn 6e3nepepBHMIA Yac. He3Baxxaloum Ha Te,
O TUMNW reHepaTopiB 3 OCHOBHOK HOMiHa/IbHOK MOTYXHICTIO pOo3paxoBaHi Ha «kHeEOBMeXXeHy»
ekcrnyaTaduito, Le He 03Ha4ae, Lo reHepaTopy MOXYTb NpaLoBaTy 6e3nepepBHO NPOTAroMm
Heobme>keHOoro yacy. leHepaTopu - Lie BCe XX MaLLUUHW, AKi CTPaXKaatoTh Bif 3HOCY | MOXYTb
neperpitTuca abo 3namaTturcs. TpmBanicTb 6e3nepepBHOi pO60TY reHepaTopiB MoXxe
BiAPi3HATUCA Big Mogeni Ao Moaeni, ane 3aranom reHepaTopu, ki ryMaHiTapHi opraHisauii
OTPMMYIOTb AJ1I PO60TM B NO/IbOBMX YMOBAaX, He PO3paxoBaHi Ha 6inbL Hix 8-12 rogunH
6e3nepepBHOi po60TK 3a 0ANH pa3. PoboTa reHepaTopa AoBLUe, HiX 8-12 roAnH, MOXe 3HaYHO
CKOPOTUTY TePMiH A0ro cny>kébum i Npu3BecTn A0 36iNbLUeHHS YacTOTX NOIOMOK.

leHepaTopw 3a3BMYa NOBUHHI 6YTV BMMKHEHI Ha Nepios 0X0N0AXKeHHs!, caMe ToMy 6araTto
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YyCTaHOB BCTaHOBJIIOIOTbL ABa OCHOBHUX reHepaTopa B KoMnekci abo odici. [lBa reHepaTopy,

SIK NPaBUI0, BCTAHOBJIOIOTLCSA NOPYY OANH 3 OAHUM, SIKLLIO HE B OAHOMY MpPUMILLEHHI, i obuaBa
NiAKNI0YaTLCA [0 OCHOBHOI e/1eKTPMYHOI MepeXi 06'ekTa. AKLLO ABa reHepaToOpn BCTaHOB/EHI
B TaHAEMI, cnig nepeabayunT BeANKNIA 30BHILLHIA NepeMunKay A1 04HOYaCHOro
nepeHanpaBAeHHs NOTY>XXHOCTI, L0 HAAXOANTb Bif, 04HOro abo iHworo reHepaTopa. He cnia,
w06 obuagBa reHepaTopy MOrAM OA4HOYACHO NOAABaTWN €NeKTPUYHUIA CTPYM B OAUH i TOW XKe
3aMKHYTUIA KOHTYP - Lie MOXe NpM3BecTU A0 KaTacTpodiuHOro NoLLKOAXKEHHS cropys Ta
obnagHaHHs.

BrkopucTaHHA ABOX reHepaTopiB MOXHa NiaHyBaTW BiANOBiAHO A0 NoTpeb - abo o6uaBa
reHepaTopV NOBUHHI MaTK 04HaKOBY MOTY>KHICTb, 860 AOMOMIXKXHWIA reHepaTop
BUKOPUCTOBYETLCSA B rOAMHW, KONW HaBaHTaXeHHA MeHLe. /1o 30BHiLLHLOro nepeMmkKaya
TaKOX MOXHa NigKNUYUTU J)Kepena COHAYHOT eHeprii Ta iHLWi pe3epBHi J)Kepesia XXUBJIEHHS.
3a3BuYyaii npoLec NnepeMrKaHHS MiXk reHepaTopamMu BK/OYaE B cebe 3anyck HOBOro
reHepaTtopa B TOW 4ac, 1K cTapuii Bce Le npawtoe. Lie gacTb 3mory reHepaTopy, LLO
BMUKAETLCA, NPOrpiTncs. Lie Takox A03BO/INTL rOIOBHOMY MepemMmnkady nepeMmKaTncs Mix
reHepaTopamu nig Yyac nogavi XuBfeHHs, Wo6 MiHiMi3yBaTn nepe6oi B poboTi odicis abo
XKUTNOBUX MPUMILLEHb.

3anyck i 3ynuHKa reHepaTtopa

lFeHepaTopw, WO NepeBNLLYIOTbL MEBHUI PO3MIp | NPU3HaYeHi 4N cepeAHbLOCTPOKOBOro abo
[ OBroCTPOKOBOIro BUKOPUCTAHHS, K NPaBu/io, MatoTb BHYTPILLHIA nepemMmkay, SKUn
BUKOPUCTOBYETLCS AJA NiAKIHOUEHHS ab0 BifK/IHOUEHHSI MPUCTPOIO A0 OCHOBHOI
enekTpomMepexi B odici abo >XNTNOBOMY KOMMJEKCi. AKLL0 BUMMKAY reHepaTopa
BCTAHOBJ/IEHN TakKUM YMHOM, LLIO FreHepaTop He NigkioYeHni, ABUTYH BCe OAHO byae
npautoBaTy, i reHepaTop Bce 04HO byae BUPO6GAATN eneKTPoeHeprito, OHaK OCHOBHa Mepexa
He 3MOoXKe OTPUMYBATU e/IeKTPUYHWIA CTPYM.

reHepaTopu HiKOJIN He MO)XXHa 3anyckatm a6o 3YNUHATU, KOJIN BOHUN nip,Kmoqui ao
YCTAQHOBKM, L0 TAKO)XX HA3NBAETbLCA «I1iA HaBaHTaA)K€HHAM»

Konun reHepaTop BMUKAETbLCSA, MOXYTb criocTepiratncs cTpmbkm abo nepeboi y BMpobieHHi
efleKTpoeHeprii Yepes NOBITPA B Na/JIMBHNX TPY60NpoBOAAX, MOTPANISHHSA CTOPOHHIX
npeameTiB abo iHWMX HOPMalbHUX CKNaA0BUX Npouecy 3anycky. Lii cTpnbkn Hanpyru MoXyTb
nepesunLLyBaTV HOMiHa/JibHe HaBaHTa)KeHHSA 6yAb-AKOI KOHKPETHOI YCTaHOBKM | MOXYTb
NOLKOANTN 061afHaHHS, AKLLLO BOHO He 3axMLLeHe HaleXHUM YNHOM. PeKoMeHAY€ETbCA MaTun
6ykneT abo 6poLUypy MOBOH NepcoHany, Lo 06CNyroBye reHepaTop, 3 NOACHEHHAM npoLecy
3anycKy Ta 3ynunHKN obnagHaHHS, 3 ¢oTorpadiaMmm 0CHOBHUX YaCTUH, A0 AKUX MOXHa
TopkaTucs, Ta A, AKi HeobXigHO BUKOHATW.

CTaHpapTHa npoueaypa 3anycky:

1. MepekoHaliTecs, WO aBTOMaTUYHNM BUMMKAY reHepaTopa PO3iMKHYTUI (AKLLO
reHepaTop He MaE aBTOMaTUYHOIro BUMUKa4a, nepekoHarrecs, Lo rooBHUA BUMMKaY
e/IeKTPOYCTaHOBKU PO3iMKHYTUIA).

MNepesipTe piBeHb Macna.

MNepeBipTe piBeHb Nanvea.

MNepeBipTe piBeHb BOAW (TiNbKW AN reHepaTopiB 3 BOAAHNM OXONOAXKEHHSAM).
MNepekoHanTeca y BifCyTHOCTI BUTOKIB (BiACYTHICTb Macna abo nanvBea nig reHepaTopom).
3anycTiTb reHepaTtop.

3auekaiTe 2 XBUINHN.

3aMKHiTb IaHLOM 3 OCHOBHMM NaHLIOrom ogicy abo Kommniekcy.

®Nowv A~ WN



9. 3agikcynTe Hac 3anycky y BiANOBiAHOMY >KypHani.

CTaHaapTHa npoueaypa 3ynuHKN:

Y

MNMonepepbTe KOPMUCTYBaYiB NPO BiAKNOYEHHS XXNBIEHHS.
BMMKHITb aBTOMaTUYHWI BUMMKaY reHepaTopa (AKLLLo reHepaTop He Ma€ aBTOMaTUYHOrO
BMMMKaYa: BAMKHITb FONOBHWNI BUMMKAY YCTaHOBKMN).
3ayekanTe 2 XBU/INHMU i.

3ynuHiTL reHeparop.

3agikcyiiTe yac 3ynnMHKW y BiANOBIAHOMY XXYpHani.

3a HeobxigHOCTI 3anpaBTe Naaneo.

N

ok w

Aornsap & O6cnyrosyBaHHS

FeHepaTop HeobXigHO perynapHo o6cnyroByBaTy, LWo6 BiH 3a6e3neyvyBaB sAKiCHY
eleKTPOeHeprito NPOTAroM yCboro TepMiHy cy>xé6u. PerynsipHe TexHi4He 06C/yroByBaHHs
BiffHOCHO NpPOCTe - iCHYIOTb 3aranbHi pekoMeHAau,ii o0 Toro, SKi i KON nocnyrn HeobxiaHi
Ansa 3anobiraHHA BigMOB a6o noninweHHs GyHKLUiOHYBaHHSA 06nagHaHHS.

Xoua HalKpaLLow NPaKTMKOK 06C/TyroByBaHHS reHepaTopa € AOTPMMaHHS peKkoMeHAaLlil i
rpadika TexHiYHOro o6cyroByBaHHA BUPOOHMKA, HaBeAeHi HUXKYe efleMeHTU YNpaB/iHHS i
ornepauii MOXyTb 3aCTOCOBYBaTUCA IK NPUBIN3HI, 0CO6INBO, AKLLIO peKOMeHAaLlii BUPOOHMKa
HeBigOMi.

YACTOTA OBCJ/1YITOBYBAHHA

TEXHIMHE OBCJ/1IYTOBYBAHHA

WoaHs a6o KoxHi KoxHi
‘." Lomicaun 150 250
KOXXHi 8 roguH

roaviH roAviH

3aransHa nepesipka

MNepeBipka moTopHOro macna &
Fuel Level

OuuLLEeHHS Ta NnepeBipka
aKymynstopa

MepeBipka 3a3eMneHHA
connection



YACTOTA OBCJ/IYTOBYBAHHA

TEXHIYHE OBCJ/IYTOBYBAHHA

WoaHs a6o Ko>xHi KoXHi Kc
F.I' Lllomicaun 150 250 5
KOXXHi 8 rogviH

roaviH roaviH ro

OuuMLLieHHs iCKporacHMKa

OumLEeHHA NannBHUX PiNbTpIB

3nuMBaHHA NanuBHoOro 6aka

3amiHa MOTOpPHOro macna

3amiHa efleMeHTa NOBITPAHOIo &
Ta nanmeHoOro ¢inbTpa

OuuLLeHHs pe6ep OXONOKEHHS
ABUryHa

3amiHa cBiuKM (CBiUOK)
3anasiloBaHHS)

Mepesipka popcyHkn

3amiHa nanuBHoro ¢inbTpa

PerynioBaHHA KnanaHHUX
3asopis

4 € € <

061K cepBiCHUX rOAVH BeAETbCA Y «roAVNHAX HanpaLBaHHSA», TOGTO BPaxoBYHOTbCS MLLE Ti
roAVNHN, KOAW reHepaTop $akTUYHO YBIMKHEHWI | NOAAE eNeKTPOEHEpPrito. 3ayBaXTe, Lo



HaBIiTb Npwu cepegHiii poboTi reHepaTopa NPOTAroM 12 roaunH, gocsirHeHHs 250 a6o 500 roguH
3aranbHOro HarnpawoBaHHA MOXe BifbyTUCA Haj3BMYaliHO LWWBUAKO, LLO 03HAYaE, Lo
iHTepBann 06CNyroByBaHHA reHepaTopiB MOXYTb 6YTU AOCUTL YacTUMW. HeBenunki iHBecTuLii B
3aMiHy KOMMOHEHTIB i perynsipHe TexHi4He 06C/lyroByBaHHSA reHepaTopiB MOXYTb 3a0LLAANTH
JAopori i HenoTpi6Hi MoaepHi3aLii abo HaBiTb 3aMiHy BCbOro arperaty B MaibyTHbOMY.

Mpv BUKOHaHHI NN1aHOBOMO TeXHIYHOro 06C/yroByBaHHS KOXHa BMKOHAaHa Ais NOBUHHa 6yTin
3apeecTpoBaHa B XXypHarsi, a TakoX NoKa3aHHs i napaMeTpu 3anncaHi pa3om 3 AaToto
nepesipku i NOKasaHHAMUN NiYNAbHUKA roAgnH. i NOKasHMKY NOPIBHIOOTLCA 3 HACTYMHUM
6710KOM 3i6paHNX NOKa3HMKIB. ByAb-aKe 3HaUHe BigXUNeHHSA NOKa3HUNKIB MOXe CBigYNTY Npo
HecnpaBHICTb NPUCTPOIO.

MpodinakTnyHe 06CcNyroByBaHHS rapaHTYE, LLIO OpraHisayis mae 6esnepebiiHe
efleKTpornocTavyaHHs ANa BCiX CBOIX NOTpe6. AKLL0 reHepaTop BUKOPUCTOBYETLCS PiAKo,
BaX/1MBO 3aMnycKaTu Fioro NpMHamMHi pas Ha TVXKAeHb, W06 NiATPMMYBATK Fi0ro B HaneXXHoMy
CTaHi.

IHTeHCcnBHe Hecncrematunune
BUKOPUCTaHHSA BUKOPUCTaHHSA

He pigLie ogHoro pasy Ha

3anyck reHepaTopa Tak yacTo, ik noTpi6bHO TKIEHb
06cnyrosyBaHHsa yepes 150 LLlomicaus KodkHi 4 Micslj
rogviH
O6cnyrosysaHnsa epes 250 KoxHi 3 micaui Ko>xHoro poky
roaviH
O6cnyrosysauha uepes 500 Ko>xHi 6 micauis Ko>Hi 2 poku

rogvH

KopuryBanbHe 06ClyroByBaHHs

Y pesikmx nporpamMax abo Ha fesknx AiITHKax eKcnayaTawii Ma€ ceHC NOCTINHO MaTy B KOMaHAi
KBanidikoBaHOro cnewianicta 3 peMoHTY. Y 6inbLIOCTi BUNajKiB peKOMeHAYETbCA BUSHAUNTM
Ta yK/1aCTn J0BroCcTPoOKOBY yrogy a6o iHwy ¢popmy J0roBopy Npo HagaHHSA NOCAYr 3 HaZINHNM
nocravyasibHMKOM rnocayr. MoctayanbHUKU NOCAYT NOBUHHI BigMoBiAaTyi 3a OCHOBHE TeXHiYHe
06cnyroByBaHHS i 6yTV roToBUMU Y pasi NosIoMKN. Baxxnneum kpmutepiem npm Bnbopi
CTOPOHHBLOrO NMocTayasbHMKa NOCAYTr 3 PEMOHTY € AOro 3A4aTHICTb NOCTaYaT 3aNacHi YacTUHU
[0 HeobXxigHOro o6nagHaHHs. SKLLLO CTOPOHHI NocTayanbHMK HE MOXKEe MOCTaBMTU 3anacHi
YacTUHW, opraHisauissM HeobXigHO NiATPMMYBaTU 3anac BAACHUX 3aMacHUX YacTuH.

FeHepaTopHa yCTaHOBKaA - Lie MOEAHAHHS ABUIYHA Ta reHepaTopa 3MiHHOIo CTPYMY, @ TaKoX



eNleKTPONpPoBOAKW, 3ac0biB KepyBaHHS, 3aXUCTY Ta 3'€AHaHb. Lle KOMNOHEeHTN, AKi NOTPiI6HO
nepesipmnTX NPM NOLLYKY HECMPABHOCTI.

IcHY€e YOTMPY TN MOXNVBUX HECMpaBHOCTel reHepaTopa:

[BUryH He 3anyCcKaeTbCA.

[BUryH 3anycKkaeTbCsA, ane rnoxHe abo Nnponyckae xia,.

ABUryH npautoe, ane yepes geskniA Yac neperpiBaeTbCs.

ABuryH npautoe 6e3nepebiliHo, ane enekTpoeHeprisd He BUPOHASETLCA HaEXXHNM YNHOM.

PekoMeHAYETHLCA 3BEPHYTUCA A0 iHCTPYKLiT 3 eKcrntyaTauii 4191 OTPUMaHHA KOHKPETHUX
IHCTPYKLil 3 NOLYKY HeCnpaBHOCTEN, OCKiNIbKM KOHCTPYKLUIT Bigpi3HAOTBCA Y Pi3HUX
BUPOB6HMKIB. AKLLO Npo6aeMy He BAAETLCA BUABUTU Ofpasy, MoXe 3Haf0buTmnca gornomora
npodeciiiHoro TexHi4HOro cnewianicta abo KkBanipikoBaHOro enekTpuka.

MipkyBaHHSs 6e3nekun

e [eHepaTop HiKOMN He MOXHa eKcnayaTyBaTu B NPUMILLEHHI, Ae NOCTiliHO nepebyBatoTb
noan abo TBapuHN.
MpuMiLLleHHA reHepaTopa NOBUHHO MaTW HaleXHY BEeHTUASAL.
Y npumMmilLeHHi reHepaTopa He MOXHa 36epiraTtv naaMeo Ta MacTuo.
MNo3a NnpuMiLLeHHAM reHepaTopa NOBMHEH 3HAaXOAUTMCS BOTHEracHUK, pO3paxoBaHU Ha
60pOoTb6OYy 3 eNIeKTPUHHUMIN Ta NAIMBHUMU MoXeXxamu (6axaHo, Lwob Le 6yB BOrHeracHumK
Ha ocHoBi CO2). Bigpo 3 NOXXEeXXHUM NiCKOM MoXe 6yTW OnLi€o, KON BOTHEracHUKM
HeAOoCTYMHi abo K pe3epBHUIA BapiaHT.

® Becb reHepaTop NOBUHEH BYTU HaNEXHUM YUMHOM 3a3eM/ieHUIA. 3a3BUYall reHepaTopu
NoCTavyarTbCA i3 3a3eM/1H0BaJIbHVUM 60/1TOM Y paMi, MO3Ha4YeHM CMMBOJIOM 3eMAi, 40
KO0 CNip nia'eAHaTV 3a3eMJ/1oBasibHI Kabeni. AKLLo HeMae BUAMMOro 6onTa,
3a3eM/1I0Bay MOXHa NigKN4nTn 6esnocepeHbOo A0 MeTaieBOi paMu reHepaTopa.

AKymynaTopHa cucrema

AKYMyNnsiTopHa cncteMa BUKOPUCTOBYE XiMiUHI peakUii Ansa 36epiraHHs enekTpoeHeprii Ans
NoAanbLUIOro BUKOPUCTaHHSA, Y/ TO Bifi reHepaTopa, 4u TO Bif, enekTpomMepexi. 3 TeXHIYHOT
TOUKM 30pYy, CaMa efIeKTPOeHepris He MoXke 6yTu 36epexkeHa, ane i BiHOCHUI eHepreTU4HWIA
eKBiBasieHT 36epiraeTbcs K NOTeHLiiHa eHepria 3a 40MNOMOrow XiMi4HoI peakuii i Moxxe 6yTun
nepeTBOpeHa B eNeKTPOeHeprito NisHiwe. XimiuHi 6aTapei NpaLtooTb, 3apaaKaloym po3ymH,
AKNIA 36epirae 3apsg AOCTaTHBLO AOBro, 06 oro MoXKHa 6yn0 3HOBY po3pAANTHY i
po3MnoAinnTu NisHiwe.

CTpyKkTypa cuctemm

baTtapei € KiHLLleBMMM HOCiISsMU 36epiraHHs i NpaLooTh BifHOCHO NPOCTUMIK CIOcobamu.

batapei MOXYTb NpuiimMaTu i BiggaBaTu TiIbKN NOCTIMHWIA CTPYM, B TOM Yac SK BinbLUicTb
BEJINKNX eNeKTPONpPUNaAIB i A)kepen XUB/TIEHHA BUKOPUCTOBYHOTb 3MiHHUI CTPYM. s Lboro
6aTapei NoTpebyoTb 30BHILLHIX MPUCTPOIB, AKi NepPeTBOPIOTL CTPYM 3a/1€XHO Bij,
BUKOPUCTaHHSA Ta NoTpe6.

e /1nA OTPUMaHHSA 3MiHHOTO CTPYMY aKyMynsiTopy noTpibeH TpaHchopmaTop abo
cneuianizoBaHWMA 3apAgHNIA NPUCTPINA.
e /1na nogayi 3MiHHOro CTpyMy akyMynsaTOpY 3HaJ00UTbCA 30BHILLHIN iHBEpPTOP.



Li 2 npnctpoi yacTo 06'egHYyI0TL B iHBEpPTOP-3apAAHNIA NPUCTPINA, SKNA MOXKHA
BUKOPUCTOBYBATU B IKOCTi NocepeaHMKa MiX akyMyIiTOPOM i 3aMKHYTUM KOHTYPOM.

OcCKinbKn KOXKHa baTapes Ma€e 0bMedXeHy EMHICTb, A)Kepena XUBMIEHHS Bif akyMynaTopa
BUMararTb crneuiasibHOro 061agHaHHA A MOHITOPUHIY Ta KOHTPOJIIO MOTOKY eNeKTpoeHeprii,
LLI0 HaAXoAMTb B 6baTapeto, ke Ha3MBa€ETbCA KOHTPoiepoM 3apsay. KoHTponep 3apsaay
NOCTIAHO KOHTPOJIIOE CTaH 3apsAjy aKyMynsaTopa, BU3Hayaum, HackinbKn BiH «MOBHUNAY, i
aBTOMAaTUYHO MPUNUHSE 3apsAMAKaHHS, KONW akyMynsiTop MOBHICTIO po3psagxkeHuii. batapei
Jy>Xe eHeproeMHi i MoxyTb 6yTn HaA3BUYaNHO Hebe3neyHNMU, SKLO iX nepe3apaanTin!
Mepe3sapsgykeHnii akyMynsaTop MoXe iCKPUTK, CIPUYNHUTI NOXKeXY i HaBiTb BUBYXHYTH,
MOX/IMBO, BUKUAAOUM MPU LibOMY Hebe3neyHi XiMivHi pe4oBnHW. He cnig HamaraTucs
BNKOHYBaTU pe3epBHe XWUBJ/IEHHS akyMynsiTopa 6e3 HaneXHOro KoOHTpoiepa 3apsaay.

MNopi6bHO A0 reHepaTOPHOI YCTaHOBKM, pe3epBHe XXMBEHHS Big, akyMynaTopa TakoX NOBUHHO
MaTu BCi AOCTYMHi 3aC06M 3aXUCTY, BKAKOHAOUM BUMMKAYi, 3aM0o6iXkKHNKN Ta Kabenb
3a3eMJIeHHS.

TakuM UMHOM, aKyMyASATOPHa CUCTEMA 3a3BUYalA BKIIOYAE:

OAnH abo Kinbka akyMynsaTopis.

IHBepTOPHWIA 3apAAHNIA NPUCTPIA.

KoHTponep 3apsagy.

KabenbHi Ta 3aX1CHi NPUCTPOI, Taki IK 3aN06iKHNKN Ta 3a3eM/IeHHS.

Akymynsatopu

AKYMYNSTOp - Lie 3anaM'aToBYUYUIA NPUCTPINA, 3AaTHNI HAKONMNUYBAaTU XiMiYHY eHeprito i
nepeTBOpPHOBATM il B €N1eKTPUYHY 3@ AOMNOMOror efleKTpoxiMiuHoi peakuii. IcHye 6araTto pisHuMX
TUNIB XiMiYHMX PeYOBUH, SIKi BAKOPUCTOBYIOTLCA, HaNpuKIag, Hikenb-KaAMi€Bi akyMynsTopu,
AKi BAKOPUCTOBYIOTLCA A5 XXNBIEHHS HEBENIMKUX NOPTATUBHUX MPUCTPOIB, abo NiTilA-ioHHi (Li-
on) akyMyniATopu, AKi BAKOPMUCTOBYHOTLCA A1 BE/IMKUX NOPTAaTUBHUX NPUCTPOIB. HalibinbLu
nepeBipeHNM TUMOM XiMii i HaliJ0BLLE BUKOPUCTOBYBAHUM € CBUHLLEBO-KUCIOTHUIA
akymynsTop.

Buan

AKYMYNSATOpPUY BUIOTOBAAIOTLCA 3 AeKiIbKOX MaTepianiB i MaloTb pisHi opmu, ki nigxoaaTs
ANA PisHUX uinei. Y uboMy Noci6HMKY MOBa Mige NPO HalNoLWWpPEHiLi akyMynsTopu, AKi
BUKOPUCTOBYIOTHCA B IKOCTi pe3epBHOro Axepena >XMBMeHHS. [lBa OCHOBHUX BUAN MOXHAa
nigcymyBaTu HaCTYNHUM YNHOM:

1. 3anuTi akymynatopu.
2. CBMHLEBO-KUC/IOTHI aKyMy/IATOPY 3 KanaHHUM perysitoBaHHAM.

3anuTi akymynatopm:

AKYMyNATOpU 3 3aIMBHNMU eleMeHTaMU - HaiNoLINPEHILLIWIA TUN 3BUYaiHNX aKyMynaTopis,
LLIO BMKOPUCTOBYIOTLCS B aBTOMOGINAX 3 BUN'YHOM BHYTPILUHBOIO 3ropsiHHA. AKyMynsaTopu 3
3aIUTUMU eneMeHTaM1 Ha3MBaloTb KiflbkoMa TepMiHaMK:

® 3annTuin akymynsTop.

e Bosiornii akymynsTop.

® 3anVBHUN CBNHLEBO-KNCIOTHW aKyMynsTop.

e CBUMHLEBO-KUC/IOTHA aKyMynaTopHa 6aTapes, Lo NiaNAra€e BiAHOB/IEHHIO.



Li 6aTapei MicTATb KOM6iHaL,i0 PiAKOro enekTponiTy, AKUNA BiNbHO NepeMilLyeTbCa y Bifciky
Ans enemeHTiB. KopncTyBayi MaloTb JOCTYN A0 OKPEMUX €/IEMEHTIB | MOXYTb JoAaBaTu
ANCTUNBOBaHY Bogy (abo KMCNOTY), Konu 6atapes po3paaKaeTbcs. OCHOBHOKO
XapaKTepPUCTUKOI LibOro TUMY akyMyNATOPIB € iXHA HN3bKa BapTiCTb, LLO PO6UTB iX
AOCTYMHUMMN MaliXKe B YCbOMY CBITi i LUMPOKO BUKOPUCTOBYBAHNMM B KpaiHaX 3 HU3bKNM
piBHeM foxoay abo B KpaiHax, Lo po3BMBatoTbCs. MoBOAUTUCA 3 3aAUTUMM baTapesaMun AOCUTb
NPOCTO, i IX MOXHa 3apaaXKaTu NPOCTUM HeperyibL0BaHNM 3apsagHUM NPUCTPOEM. OHaK Ui
6aTapei NoTpebyoTb NepioANYHOro ornsAy Ta 06CnyroByBaHHs, a eKCTpeManbHi KniMaTUUHI
YMOBU MOXYTb MaTu 6inbLUNiA BNANB Ha TePMiH Cny>x6m 6aTapei uepes Te, L0 pO34UH
eNleKTPoNiTy BcepeAnHi baTapei Ma€ 34aTHICTb BUNapoByBaTncs abo 3amep3aTi.

Lii 6aTapei 3a3BM4ali BATOTOB/IAIOTLCSA 3 4BOMA KJIeMaMU i 6 KpULLIKaMK, LLLO 3abe3neuytoTb
JOCTYN A0 KOXHOrO BifCiky abo KOMipku Ha 2 B, wwo B cymi gae 12 B. Ana uboro tuny
aKyMynATOpPIB TUMOBUIA Aiana3oH Hanpyrv NoraNHaHHA CTaHOBUTbL Big 14,4 po 14,9 BonbT, a
TUMOBWIA Aiana3oH naaBato4voi Hanpyru - Big 13,1 go 13,4 BoNbT.

ABTOMOGiNLHI 260 BaHTa)KHi aKyMynfATOpY He NiAXoAATb ANA TOro, o6 6yTn NocTiiiHOoI0
cuctemolo Ans 36epiraHHa eHeprii. ABTOMOGiNIbHI akyMynsTopuy Npu3HayveHi Ans
3abe3neyeHHs BUCOKOro CTPyMy NMPOTArOM KOPOTKUX NepioAiB yacy, 3oKkpemMa s 3anycky
JABUTYHa BHYTPILLUHBOr0 3ropsiHHSA. ICHYI0Tb CBUHLIEBO-KNC/IOTHI aKyMynATOpU, AKi HeLoAaBHO
6ynu cnewjianbHO po3pobneHi ana 36epiraHHsA eHeprii.

CBUHLEBO-KUC/IOTHI aKyMynsTopy 3 KlanaHHUM perynioBaHHaM (VRLA):

CBMHLEBO-KMNC/IOTHI aKyMyIATOPY 3 KNanaHHMM peryntoBaHHAM (VRLA) - Le TepMiH, Skuia
MO>Ke BifJHOCUTMNCA A0 PAAY Pi3HNX MapOoK i KOHCTPYKLiK, ane BCi BOHM MalOTb OAHY i TY X
B/IACTUBICTb - BOHM repMeTuUYHi. Akymynsatopu VRLA iHogi HasnBaoTb repMeTUYHUMN abo
repMeTUYHUMU CBMHLLEBO-KNCNOTHUMMN aKyMynsiTopaMin. 3aKpuUTuii xapakTep 6atapei pobutb
X TPAHCNOPTYBaHHSA NMPOCTILLMM | MeHL Hebe3neyHnM, i 3a NeBHMX 06CTaBUH iIX MOXHa HaBiTb
nepeso3nTM niTakaMmu. OgHaK repMeTUYHICTb 3MEHLUYE TePMiH iXHbOI CNYX6M, OCKINbKN iX He
MOXXHa nepes3anpasnaTu - B cepeiHbOMY TePMiH iXHbOI Cy)K61 cTaHOBUTL 5 pokis npu 20°C.

Axymynsatopu VRLA 3a3BMYai opoX4i i NOTpebyoTb MOBHICTIO perysiboBaHOro 3apsAHOro
NPUCTPOIO, LLIO PO6UTL iX MEHLL NOLUMPEHNMMN B YCbOMY CBITI. ¥ LIMX akyMynsaTopax Bce e
MOXKe BUKOPUCTOBYBaATUCA CBUHLIEBA KMCI0TA AK XiIMiYHWNIA PO3UMH, afie BOHN MOXYTb
BUKOPUCTOBYBaTU Pi3bboBi LWUTUPTM 3aMiCTb Kamep i kKnem.

Ha3Ba akymynsaTopa noxoAnTb Bif, KNanaHHOro pPeryatolyoro MexaHiamy, aknii 3abesneuye
6e3neyuHnii BUXig rasis BOAHIO i KUCHIO Nifg vac 3apsaku. ICHyH0TL i 6inbLu focKoHani
KOHCTPYKL,T, cepep AKnX:

KoHcTpykuia AGM ao3BoNsiE po3MilLlyBaTh eNneKkTponiT B 6esnocepesHiri
6113bKOCTI Bif akTUBHOro MaTepiany naactuHu. Lie nigsuiuye
edeKTMBHICTbL AK po3psajy, Tak i Nig3apsasku.

AxymynaTtopu

3 OckinbKn BCcepegnHi HeMae piaVHY, Ui akyMynsTopuy NpauiooTb KpaLle, HiXX
NOrAMHANBLHUM 33a/IUTi, y BUNajKax, Ko 06C/yroByBaHHSA BaXKKo BUKOHYBATW, OfjHaK BOHU
CKJ/IOMaTOM UyTAUBI 4O HagMipHOro abo HeAOCTaTHLOrO 3apsAAy, Lo BNVBAE Ha iXHil
(AGM) TepMiH cny>6bu Ta NPOAYKTUBHICTb. AkymynsaTopy AGM npauooTb

Ha6iNbLU HaAiHO, KON iX BUKOPUCTaHHS 06MeXYETbCS PO3PAA0M He
6inbLue 50% eMHOCTI akymynsaTopa.

AGM-6aTapei - ue TMn akymMynsiTopis, KM 3a3BM4Yail 06mpatoTb ans
ABTOHOMHUX CUCTEM eNeKTPONnoCTayvYaHHs.



FeneBi akyMynATOpy MatoTb BOAHO-KUC/IOTHUI eNleMeHT y GopMi rento.
EnekTponiT B reneBmx akyMynsaTopax Ma€ o6aBKy KpemMHe3eMmy, sika
3MYLLIYE oro cxonatoBaTucs abo 3acturatu. Hanpyra nepesapsifiku Liboro
TUMY aKyMYASATOPIB HAXYA, HXK Y iHLUMX TUMiB CBUHLEBO-KUCNOTHUX
aKyMynsiTopiB, a renesi enemMeHTU, MMOBIPHO, € HalBINbLL YYTANBUMN
efleMeHTaMu 3 TOUKM 30py NOBIYHMX peaKkLili Ha nepeHanpyry nig vac
3apagKaHHS.

lenesi 6aTapei Halikpallie BUKOPUCTOBYBATMW B CMCTEMaX 3 iy>Ke rMM60KUM
LMK/IOM i BOHW MOXYTb MpaLiioBaTh TPOXM fOBLLE B CMeKOTHY norogy. Ha
Xanb, MOBHa rNMM60Ka po3psijka HE3BOPOTHO PYMHYE aKyMynsiTop. AKLLLO
4151 TeqIeBOro akyMynsiTopa BUKOPUCTOBYETLCS HENPaBUAbHUIA 3apsgHUIA
NPUCTPINA, ioro noraHa po6oTa i nepegyacHN BUXif 3 nasy HEMUHYYI.

Fenesi
aKymynstopv

MpumiTka: [ly>ke yacTo NtoaM BUKOPUCTOBYIOTb TEPMIH «renesuit
aKyMynATop» AN NO3HAYEHHSA repMeTUUYHMX aKyMYNATOPIB, LLIO He
noTpebytoTb 06CNyroByBaHHS, Tak caMo, siK i Ha3By 6peHay AN NO3HAYeHHS
uinoi kaTeropii ToBapiB. ByabTe Ay>ke yBaxkHi npv BU6opi 3apsagHoro
NPUCTPOIO - HaYacTiLle, KOJIN XTOCb FOBOPUTL NPO refieBUiA akyMynsiTop,
BiH HacrpaBgi Ma€ Ha yBasi repmeTUYHM akymynsatop VRLA a6o AGM, Lo
He NoTpebye 06cnyroeyBaHHs. lenesi 6aTapei He Taki nowmnpeHi, AK AGM, i
X BaXKKO 3HANTWN B ryMaHiTapHUX CUTyaLisiX.

Tvin akymynsaTopa  /liana3oH Hanpyry NorJViHaHHs [ianasoH nnaBaloyvoi Hanpyrv

3anuti 6aTtapei 14.4to 14.9 BonbT 13.1 to 13.4 BONIbTA.
;Akymynstopn VRLA 14.2 to 14.5 BosnibTa 13.2to 13.5 BonbTA.
Akymynatopu VRLA 14.4 to 15.0 BONIbTA 13.2to 13.8 Bo/IbTA.
FEJIEBI akymynsaTopm 14.0 to 14.2 BosibTa 13.1 to 13.3 BonbTA.
EMHicTb

EMHICTb BU3HAYa€ETbCA AK 3aranbHa KifbKiCTb eHeprii, AKy akyMyasTop Moxe 36epirati Ta
BiATBOPIOBATN Y BUTNISIAI eneKTpoeHeprii. EMHICTb akyMynsiTopa 3a3B1Yaii ONUCYETLCS B
KpaTHUX i NOPAAKOBMX 3HaUEHHAX BaTT-roguH (BT * roa) - Big 1 BT * rog ao 1 kBT * rog (1000
BT * rog). BaTT-rognHa BU3HaYaEeTbCA AK e/leKTPMYHa eHeprifa, HeobxigHa Ana nogadi ogHoro
BaTa efleKTpoeHeprii NpoTArom ogHiei 6esnepepBHOI rogMHW. Hanpuknag, ctTaHgapTHa 1aMmna
po3>aproBaHHA NOTYXHicTo 60 BT noTpebyBaTnme 60 BT/rog Hakonu4veHoi eHeprii Ana po6oTtu
NPOTAroM OAHi€l roANHN. J1erko 3po3yMiTuv, YoMy NpaBu/ibHa OLiHKa NOTpe6 CnoXMBaHHSA
BaX/1MBa A1 PO3POOKUN pe3epBHMX CUCTEM aKyMyNsITOPiB, 0COBAMBO A1 eNeMeHTiB 6e3neku
a60 KPUTUYHO BaXKNINBUX €NeMeHTIB.

MabyTb, HaiBa>kKNMBILLIOK cneuudikaLielo akyMmynsaTopa € MOro NOTY>)KHiCTb, po3paxoBaHa B
amnep-roanHax (A - roa). BusHaueHHA BT-rog npoBoAnTbCA, KON A-rofi NOEAHYIOTLCA 3
Hanpyroto akymynsaTopa - HanvdJacTiwe 12 BoNbT.



Energy (Wh) = voltage (V) x capacity (Ah)

EMHICTb aKyMynaTopa 3aN1eXnThb Bij;

e TpuBanocTi po3paay: 3a3BMyail BUPOOHUK BKa3yE EMHICTb Ha 20 roAvH, NO3HaYarum ii
aK C20. Ana akymynatopa C20 ogHa i Ta )k 6aTapes 3Moxe BigaaTy 6inbLue eHeprii 3a 20
roauH, Hix 3a 10.

o Temnepatypw: EMHICTb MOXe 36i/bLLyBaTNCS a0 3MEHLLYBaTMCS 3aJ1EXHO Bij
30BHiLWHBLOT TeMnepaTypu. NokasHMKY BU3Ha4YeHO 3a Temnepatypm 20°C.

Tako>x MaiiTe Ha yBasi, Lo LUKNIYHNI po3psaj akyMynsiTopa Ha NOBHY EMHICTb MOXe
NpM3BeCcTn A0 NOro NOLUKOAXKEHHS, AKLLLO pO6UTK Lie HeozHOopPa30Bo. LL06 36inbwuntn TepmiH
CNy>XK6U aKkymynaTopa, B HbOMY 3aBXAM Ma€ 3a1MLWLATUCA TPOXU eHeprii nepes nig3apsaakoro. 3
L€l NPUYNHM 3a3BUYaM BUKOPUCTOBYETLCA AnLle 50% noTy>XHOCTI. K HacnigoK, eHeprito, Ky
6aTapes AiiCHO MOXKe BUAATW, KpaLle BUMipHOBaTU, ANBASUNCH HAa NOSIOBUHY il MOBHOI
EMHOCTI.

Energy = 0.5 x voltage x capacity

AkymynaTop emHicTio 100Ar mictutb 1200 BT-roa:

100 x 12 =1,200Wh

[inga 36inbLeHHs TepMiHY Cy>K6M MOXXHa BUKOpUCToBYBaTU Auntie 600 BT-rog. Ak
[OBro NPOCAY>XUTb aMNoyKa NOTYXHicTio 40 BT npu 6e3nepepBHOMY

Mpuxknap: .
BUKOPUCTAHHI?:

600BTropa. / 40BT =15 roa.ours

JNlamnouka noTyxHicTio 40 BT moxe npautosatu npotsarom 15 roanH o Toro, K
aKkymMynsaTop noTpibHo 6yae nigsapagmntu.

AK NpaBW/IO, UMM BINbLLUNIA aKyMYASTOP | UMM BULLA AOFO EMHICTb, TUM 6ifibLue 3pOoCTaE
epeKTUBHICTb, a LiiHa 3a BaT-TOAVHY 3HWXKYETbCA. PEKOMEHAYETbCS BUKOPUCTOBYBATM
aKyMyNIATOP 3 HalbiNbLUOK AOCTYMHO EMHICTIO, @ NOTIM BiANpaLboOBYBaTU KPATHI KiJIbKOCTI
aKyMynsiTopa LbOro Tmny, Wwob AoCArTv 3araibHMX NoTpeb y 36epiraHHi eHeprii. MocTiliHe
AOAABaHHA MEHLUVX aKyMY/ITOPIB 3 MEHLLIOK EMHICTIO Npu3Beje A0 36ibLUeHHS BUTpaT i
BUHWUKHEHHS Npo6sieM y MabyTHEOMY.



MnaBaounin TepMiH cny>xébm

MnaBatoumnin TepMiH CNy>X6M — Lie o4iKyBaHUI TepMiH Cy>K61 akyMynsaTopa, SKLO BiH
NOCTIAHO 3apPAAKAETLCA | HIKON He po3paaKaeTbes. Konm akymynaTop BCTaHOBHOETLCA B
eNeKTPUYHY CMCTeMy, iKa NOCTINHO OTPUMYE 3apsij, Lie Ha3MBAETbCA «MNJ1aBaloyuMM 3apsasomy.
SAKLLLO XXMBNEHHSA BiAK/IIOYAETLCS | NepeMNKaETbCA Ha baTapei 3 niaBalynM 3apsagoMm, Yac
aBTOHOMHOI po60TM BKa3ye, AK AOBro Li 6aTapei MOXyTb nNpavutoBaT. TEpMiH Cyxon
3MEeHLUYETbLCA 3 POCTOM TemrnepaTypu, a NaaBavnii TepMmiH cny>X6u 3a3Bmyait po3paxoBaHUii
Ha 20°C. ik npaBwWao, TEPMiH CNY>X6U 3MeHLLYETbCA NPUBAN3HO BABIYI Ha KOXHE MigBULLLEeHHS
cepegHboOl Temriepatypu Ha 10°C.

AKYMYNATOp 3 HOMiHaNIbHMM NJaBaloyYmM TepMiHOM cy>k61 10 pokiB npwu
TemnepaTtypi 20°C. Ak AOBro BiH MPOCAYXUTb, AKLLO CepeAHs TeMnepaTypa
cTaHoBUTL 30°C?

Mpuknap: 10/ 2 =5 Pokis

BiH npocnyuTb 5 poKiB sKLL0 cepeaHs TeMrepaTypa B akyMy/lAaTOPHIl
ctaHoBUTUMe 30°C i TiIbKM 2.5 POKM KLU0 cepefiHA TeMnepaTtypa B
aKyMynsATOpHili gocsiratume 40°C.

LimkniyHniA TepmMiH cnyxén

Kpim yacy aBTOHOMHOI po60Tu, "pecypc uukiy" - e KifbKicTb UMKAIB, AKi 6aTapes Moxe
BUTPUMATN NPOTArOM CBOro TEPMiHY CNyX6W. Linkn 3apagy akymynsitopa - Lie 4ac, NpoTarom
SIKOro akyMynsaTop MOBHICTIO 3apAAXKAETLCSA, a MOTIM NOBHICTIO PO3PAAXKAETLCS, O CTAHOBUTL
O MH NOBHUM «LUK». 3a3BMYali Us iHbopmaList MICTUTBLCA B TEXHIUYHNX XapaKTepUCTUKAX, i
peKoMeHAYETLCA KynyBaTu akyMysaTOPU 3 pecypcom Lunkiy 6inbLue 400 umknis.

TpurBanicTb UUKY 3a1eXNTb Big rAnbmnHn po3psagy. FnnbuHa pospsagy 50% € xopoinm
KOMTMPOMICOM Mi>K HaAMipHUMU iHBECTULISIMM Ta LUBU/AKOI BTPATOH SKOCTI.

IHWi XapakTepmcTukn

[HWNMY xapaKTepuUCTUKaMM akyMynsiTopa €:

e lBmakicTb camopo3psaay: LLiBnakictb camopo3pagy BUSHAYa€ETbCA AK LBUAKICTb
pPO3CitoBaHHS eNeKTpoeHeprii akyMynsaTopoMm, AKLLO BiH 36epiraeTbcs NOBHUM, ane He
BUKOPUCTOBYETbLCSA. KOPUCHO nnLle B TOMY BMNAaAKY, AKLL0 6aTapei niaHyeTbCs 36epiratn
NPOTArom TpuBanoro yacy. LLBnaKicTb camopo3psay CBUHLEBO-KUCAOTHOIO akyMynaTopa
3a3BuYaii He nepeBuLLYE 5% Ha MicaLb.



e TemnepaTtypa 3amMmep3aHHA: AKymynsaTopHa 6atapes byae 3pyHOBaHa, AKLLO i pO3UMH
eneKTponiTy 3ameps3He. TemrnepaTypa 3amMep3aHHA 3aNeXUTb Bif KOHCTPYKLIT, ckiagy Ta
piBHA 3apsAdy akyMynsaTopa, i po3pagkKeHuii akyMynstop 3ameps3ac nerwe. OgHak
TeMnepaTypa 3amep3aHHs 6aTapei Maiie 3aBXAN HMKYa 3a TeMnepaTypy 3aMep3aHHs
BOAW.

KinbkicTb HeO6XigHMX aKyMyNATOPHUX 6aTapei

Tun 6aTapei, HeobXxigHOI ANg ycTaHOBKW, byae 3anexkaTu Big NnoTpeb B eneKTpoeHeprii,
6roaKeTy, KpaiHW, B AKili Npautoe cnctema, i yMoB, B SIKMX BOHA NOBUHHA NpavoBaTu.

Micnsa Toro, K MoAeNnb akyMylsaTOPiB BU3HavYeHa, Heob6XigHO po3paxyBaTu KibKiCTb
HeobXigHNX akyMynaTopiB. Lie MoXHa 3pobunTi 3a HacTynHO GopPMYyNoLo, 3aBXAN
OKPYINAUYN YACO B 6iNlbLLy CTOPOHY.

Number of batteries = (Energy consumption) (max cycle depth x Battery voltage x Battery capacit

AHani3 cuctemm BKasye Ha noTpeby B 12 880 BT-roa. HasaBHi akymynsaitopy matoTb
€MHicTb 220Ar / 12B i BUMaratoTb 50% MakcMManbHOi rn6uHK po3psagy. CKinbkn
6aTtapeli NoTpi6HO?

Mpwvknapa:
12880/ (50% x 12 x 220) = 9.76

MoTpi6Ho 10 akymynaTopis.

3BepHiTb yBary, Lo BCi 6aTapei, siki BAKOPNCTOBYHOTLCSA B aKyMYIATOPHI cMCTEMI, MOBUHHI
6yTV abCONOTHO OAHAKOBMMMN:

e OpHaKOBa EMHICTB: AKLL0 NOTPi6HO 500Ar, He MoXXHa BuKopucToByBaTu 2 X 200Ar + 1 x
100Ar. Ans cuctemun 3Hago6umThes 5 x 100Ar abo (6axkaHo) 3 x 200Ar.

e Mapka i mogenb: Hackinibku Lie MOXINBO, 6aTapei MOBUHHI BYTW OAHIEl MapKu i Mogeni.

e Bik: HackinbKku Lie MoXnnBo, BCi 6aTapei NOBUHHI MaT OJHaKOBY «iCTOPitO».
Hanonernneo He peKOMeHAYETbLCS 3MiLLlyBaTW CTapi Ta HOBi aKyMynATOPW, HaBITb AKLLO
BOHW OAHI€EI Moeni.

IHBepTOpPHWMiA 3apsAAHNA NPUCTPIA

Xoua Bax/IMBO BUGpaTVN akKyMynaTopu, ki MatoTb NPaBUIbHY EMHICTb | KOHCTPYKLLitO,
iHBEPTOPHO-3apAAHI NPUCTPOI MOXYTb NiABULLNTY ePeKTUBHICTb cucTemun. Tak camo
iHBEPTOPHUIA 3apPSAHUIA NPUCTPIA MOXKE MOLLKOAUTU CUCTEMY, SIKLLO BiH HEMPaBUIbHO
BCTaHOB/IEHWIA, HECrPaBHUIA @60 NOraHo CNPOEKTOBaHWUNA. [pM3HaYEeHHS iIHBEPTOPHOro



3apAAHOrO NPUCTPOIO - NePeTBOPEHHS CTPYMY 3 3MIHHOIO B MOCTIMHWIA A5 3apsAjyKaHHSA
aKyMYJNIATOPIB, i 3 MOCTIMHOroO B 3MiHHWIA ANS PO3PAAKAHHA akyMynsaTopiB. OgHakK iHBEPTOpPHI
3apsAgHi NPUCTPOI MOXYTb POBUTK HabaraTo 6inbLue - BOHU MOXYTb PYHKLIOHYBaTU K
«MO30K» e/IeKTPOYCTaHOBKMW, KOOPAVHYHOUM MNOTOKN eHeprii MiXX OCHOBHUM A>Kepesiom
(reHepaTopoM abo MepeXxeto), akyMynssTopamMun Ta KiHLeBUM KopucTyBaveM. HanexHnii
iHBEPTOPHMUI 3apAAHUIA NPUCTPI MOXKe 3abe3neunTn HabaraTo KpaLly AKicTb
06CNyroByBaHHS, HiXK 6y/b-AKi iHLLi cMCTEMW pe3epBHOIO XXMBJIEHHS, 30KpeMa:

® [lOTYXHICTb, AOCTYMHA Bij iHBEepTOpa, MOXe B 4 pa3un NnepeBuLLYyBaTV MaKCUMaJIbHY
NOTY>XHICTb OCHOBHOIO JyKepena >XUBJIEHHS.
Increased generator lifespan.
PerynboBaHa Hanpyra i yacrorta.
besnepe6iliHe XMBNEHHS.

IHBepTOpHI 3apAaHI NPUCTPOI Cij KyrnyBaTu pasoMm 3.

e KOHTponepamu akyMynsiTopis.
® JlaTuMKamMu TemnepaTypu.

MigxnoUyYeHHA aKyMyNATOPiB 3a A0MOMOrolo KabesnbHuX
3'€eAHaHb

Kab6eni, aki 3'egHy0Tb 6aTapei Midk coboto, BigirpatoTe BaXkKnMBY posb Y NPOAYKTUBHOCTI
aKyMynSITOpHOI cnctemun. Bnbip npaBuabHOro posmipy (aiameTpa) i 4LOBXUHU Kabento
Ba>XNMBUI ANA 3arafibHoi epeKTUBHOCTI cnctemm. 3aHagTo Mani abo HagMipHO AoBri Kabeni
npu3BeayTb A0 BTPAT MNOTY>XHOCTI Ta NigBunweHoro onopy. Mpwu 3'egHaHHi akyMmynaTopis kabeni
Mi>K KOXKHUM KyMYNSATOPOM MOBUHHI 6yTY 0AHaKOBOI AOBXMHU, W06 3a6e3neunT ogHaKOBU
onip ka6ento, LLLO A03BOJIE BCIM KYMYNATOPHMM 6aTapesaM B CUCTeMi NpaLoBaT 0AHaKOBO.

Oco6nuBy yBary TakoxX c/lif, 3BepHYTY Ha Te, Aie NPOX0AATb OCHOBHI CMCTeMHI Kabeni, aKi
NiAKAOYATLCA 4,0 aKyMyNATOPHOI 6aTapei. 3aHaATO HacTo CUCTEMHI Kabeni, Lo XUBAATb
HaBaHTa)KeHHS, NiIAKIOYAOTLCA 40 NepLuoi abo «Hanerwoi» 6atapei, 40 AKOi MOXHa
JictaTtucs, Wwo npn3BoAnTb A0 NOTipLUEHHS NPOAYKTUBHOCTI Ta CKOPOYEHHS TEPMiHY CyX6WU.
Lli ocHOBHI cncTeMHi Kabeni, AKi NAYTb A0 PO3NOAiNbHMKA NOCTIMHOIO CTPYMY (HaBaHTaXeHb),
NOBUHHI 6yTn 3'€4HaHi 3 ycieto baTape€to akyMynaTopiB. Lie rapaHTye, Wwo Bca 6atapes
3apAAKAETLCSA | PO3PSAAKAETLCA O4HAKOBO, 3a6e3neyyoym onTUMasbHy NPOAYKTUBHICTb.
OcHoBHi kabeni cuctemn Ta Kabeni, WO 3'€aHYIOTb 6aTapei Midk C060t0, NOBUHHI 6yTU
JOCTaTHBLOro po3Mipy (giameTpy), LWO6 BUTPMMYBATU 3aranbHWii CTPYM cMcTeMn. SKLLO €
BEJINKNIA 3apsAAHNIA NPUCTPIl abo iHBEpPTOp, BaXX/IMBO NepeKkoHaTucs, Wwo kabeni 3paTHi
NnepeHoCUTN NOTEHUINHO BeNNKi CTPYMU, SIKi FeHepYyHTbCA ab0 CNOXMBAKOTLCA NiAKII0YEHUM
obnagHaHHAM, a TaKoX YCiMa iHLIMMW BUAAMUN HAaBaHTaXXEHHS.

BCTaHOBJIEHHA aKyMY/IITOPHOI CUCTEMM

AKymMynsTopHa KiMmHaTa

AKYMyNnATOpHa KiMHaTa Ma€ Take XX MPMU3HaYeHHs, K i reHepaTopHa:

e I30/110MTe aKyMyAATOPHY CUCTEMY, LLLO6 3MEHLLNTU PU3NK HELLLACHOIO BUMNAZAKY -
Hanpukiag, BUTOKY KUCNO0TM abo BUKUAY LWKIANMBMX rasis - i 3ano6irtu
HecaHKLlioHOBaHOMY A0CTyny.

® 3abe3neyTe XOPOLUi YMOBIW eKcrayaTaLii: akyMynsTopHa NOBUHHA 3aXMLLATH



eNeKTPOHiKy Bif BOAU Ta NWIY, @ TakoX 6yTn Ao6pe BEHTM/IbOBaHOIO.

AKYMYnATOpU, LLLO BUKOPUCTOBYIOTLCS ANS1 PE3ePBHOI0 XXMBJIEHHS Ta PO3N0Ainy eHepril,
NoTpebyoTb MEBHOINO MicLUA ANA PO3TaLUyBaHHS, AKe NOBUHHO 6yTn Aobpe cniaHOBaHe.
3py4YHO pO3TaLlOBYBaTU akKyMy/IATOPHE NPUMILLLEHHS NMOPYY 3 OCHOBHUM J)KepesioM XUBEHHS
a60 po3noAiNbLYMM LWMTOM, 0gHaK 6aTapei He MOXHa BCTaHOBJ/IHOBATM B TOMY XK NMPUMILLLEHHI,
Wwo i reHepaTop. Bucoki abo KonMBHI TeMnepaTypu 3Ha4YHO BMJIMBAKOTb Ha TEPMIH Cy>bu Ta
NPOAYKTUBHICTb 6aTapeii, TOMy PEKOMEHAYETLCA MaTU OKpeMe J06pe BEHTUbOBAHE
NpUMILLLEHHA AN5 aKyMYASATOpPIB 3 TeMnepaTyporo, MakCMMasibHO HabavxeHoto go 20°C. Cyxui
i BEHTMIbOBaHWMI NigBan abo nig3emMHe NPUMILLLEHHS - iAeanbHe Micue AN 36epiraHHs, 3a
YMOBWU, LLIO Mif3eMHe CXoBuLLe He byae 3aTonsieHe abo 3aBajeHe.

3a >XOAHUX 06CTaBMH He MOXHa PO3TalLOBYBaTU MicLs 36epiraHHA akyMylsaTOpPIB Y )XNTN0BUX
a60 poboumnx NpUMiLLleHHAX. MOBHICTIO 3apAAXKEHWIA aKyMYNATOP Ma€ BUCOKY €HEProeEMHICTb i
MOXKE iCKPUTW, BUAINATY ANM, TOpiT abo HaBiTb BUbyxaTu. HecnpaBHWI 3apaAHWIA NPUCTPIi
a60 nepesapagKeHUin akyMynsaTop MOXe MaTh 03HaK1 HeCnpPaBHOCTI, BK/IIOYa4n 34yTT4 i
3agMmneHHa. OgHak nepesapsagykKeHnr akyMyasaTop TakoX MOXe He MaTu XXOAHUX O3HaK i He
BUAABaTU XOAHNX NonepeaxeHb. PO3pnB akymynsTopa Moxe Npu3BecTy 40 po3CitoBaHHA
WwpanHeni Ta BUKNAY Ay>XXe TOKCUYHUX XIMIYHNX PeYOBUH, a BUNapn MOXYTb 6yTur
HaA3BUYaNHO WKiAINBUMM ab0 HaBITb CMepPTeNbHUMU, AKLLO iX BANXHYTU. AKLo 6aTapes
BUABNSAE bYab-aKi 03HaKu gepopmauiii, NOLKOAXKEHHSA abo neperpisy, cNig BAMKHYTU BCHO
cucTemy, a baTapeto Big'eqHaTL, Konu Le byae 6e3neyvHo. He Hamaraitecss NOBTOPHO
BUKOPUCTOBYBaTU NOLLKOAKEHi 6aTapei - iX cnig yTunisysaTtn 6e3neyHo Ta BigNoBigHO A0
MicLLeBUX 3aKOHIB i MpaBuI.

Po3Mipu ycTaHOBKM

LLlo6 BM3HAaYMTX po3Mip akyMynsaTOPHOI cMcTeMn, NOTPIGHO 6yAe BU3HAUMTLM HACTyMHe:

® MakcuManbHa NOTYXXHICTb, iKY IHBEPTOp NOBUHEH BUAABaTU Ha YCTaHOBKY.

e KinbKicTb eHeprii, AKy He0bXigHO 36epiraT B akyMynaTopi An5 3abe3neveHHs BaLlmMx
notpe6.

® Y feIKNX BMNaJKax MOTYXHICTb, AKY 3apsagHNA NPUCTPIA MOXe NojaTh Ha akyMyasaTopu.

Bbyab nacka, 3BepHiTbCs 40 pPO34iNy eHeproMmeHeAXMeHT LWOoA0 PO3paxyHKy MOTY>XXKHOCTI Ta
eHepril, AKYy NOBUHHAa BMjaBaTu cmMcremMa.

LLlo6 Bpy4YHY po3paxyBaTi MakCMMabHY MNOTYXHiCTb YCTaHOBKMU:

1. MNMepepaxyiiTe BCi eneKTponpuaagu, Lo XUBNATLCA Bif yCTaHOBKN.

2. 3HaliAiTe MakcMMasnbHY NOTYXXHICTb KOXXHOrO efiekTponpunagy. nsa npunagis 3
eNleKTPoABUrYHOM MakcMMasibHa MOTYXXHICTb NPUGAN3HO BTPUYi NepeBuULLlyE
HOoMiHanbHY. Hanpuknag, BogaHOMY Hacocy NOoTyXKHicTio 300 BT 3Haf06uTbCA 6113bKo 1
KBT ans 3anycky.

3. [JopaiiTe BCIO MOTYXXHICTb pa3om.

Ans Toro, Wwo6 Bpy4YHy po3paxyBaTyl eHeprocnoXBaHHS YCTAHOBKN:

1. MepepaxyiiTe BCi enekTponpuaagu, Lo XUBNATLCA Bif YyCTaHOBKM, Ta IXHIO HOMIHaNbHY
cepefHIO NOTYXHICTb.

2. [ina KoxxHOro Npunagy BU3HauTe, Ik JOBro BiH Ma€ BUKOpMcToByBaTUCA. MepeabauysaHy
eHeprito, HeobXiAHY ANA KOXXHOro npuaagy, MoXHa po3paxyBaTi 3a GOpMYyoLo: cepesHs
NOTYXHICTb X TPUBANICTb.

3. [JopatiTe BCi NnOoTpebu B eHeprii pa3oM.


https://log.logcluster.org/energy-management

BisbMiTb 40 yBarv rognHn, NPOTAromM SKUX CUCTEMa akyMynsaTopiB NOBUHHa noctavyaTn
efleKTPOoeHeprito, i NnaHywTe BignoBigHO A0 uboro. KoHeirypawis akymynsitopis 6yae pisHoto,
AKLLO cucTema bye 3abe3snedyBaTii XXUBAEHHSA TilbKX BHOYi 860 BUKOPUCTOBYBaTUMETbLCS SIK
Linogo6ose pesepBHe AKepeno XUBAEHHS MPOTAroM yCboro AHs. AKLLO Lie MOX/I1BO,
3an/aHyiTe 3aMyck reHepaTopa B rogMHMN NiKoBOro CNOXMBAaHHA eHeprii, 3MeHLLMBLIN
KiNbKiCTb HEOBXiAHMX aKyMYNATOPIB | 3HU3UBLUM NOBHY BapTiCTb CUCTEMMN.

MoTyXHicTb 3apaAHOro NPMCTPOIO BU3HaYaTMMe, CKiflbKW Yacy 3aime niagsapsgka. NMotyxHuin
3apsAgHNA NPUCTPIN, SKUIA MOXKe LUBUAKO 3apagxxaTn 6atapei, KOPpUCHNIA, AKLLO OCHOBHe
JoKepesio XXMBEHHS fyXe flopore - BeJIMKUIA reHepaTop 3 BUCOKMM CMOXMBAaHHAM - abo AKLLO
efleKTpoeHepria Bif, OCHOBHOIO AyKepena XUBJEHHS AOCTYMHAa NnLLe NPOTAroM KOPOTKOro vacy
- rpoMajCbKa enekTpoMepexa AoCTynHa AnLle Kiflbka rofuH Ha feHb.

LLLo6 maTn MOXNMBICTL 3apagKaTh baTapei 3a pikcoBaHy TpMBanicTb, CNif BUKOPUCTOBYBATU
$opmyny:

Power=Energy consumption / charge duration

YcTaHoBKa cnoXmBae npnbamsHo 12 880 BT-rog eHeprii, i Ma€e JOCArTU NOBHOIO
3apsgy 3a 6 roaunH. SKoi NOTY>KHOCTi MOBUHEH BYTW 3apAAHUIA NPUCTPIA?:

n .
PVKNAA: 5 880/ 6 = 2,150BT

MoTYy>XHICTb 3apsAAHOro NPUCTPOIO MOBUHHA 6yTK He MeHLe 2,150BT.

MOTYXHIiCTb 3apsAAHOro NPMUCTPOIO YACTO BKA3YETLCA B MapaMeTpax cTpymy (Amnepax), a He
NoTY>XXHOCTi (BT). LLLo6 po3paxyBaTu CTpyM 3apsaay Bif, NOTY>XXHOCTI 3apsay, NPOCTO PO34iniTb
NOTY>XXHICTb 3apaAy Ha Hanpyry 3apsifAHOro NPMCTPoLo (3aseuyaii 12, 24 a6o 48 B).

® AKLLO0 BUKOPUCTOBYETbLCS 3apPSAAHUIA NPUCTPIA Ha 12B, To CTpyM 3apsay NOBUHEH 6YTU:
2,150/ 12 = 180A.

® SKLI0 BUKOPUCTOBYETLCA 3apAAHUIA NPUCTPI Ha 48B, To cTpyM 3apsay NOBMHEH 6yTu:
2,150/ 48 = 45A.

JoAaTKoBi MipKyBaHHS:

e MiHimanbHa TpMBanicTb 3apafyKaHHA akyMynaTopa - 4 rognHu. LLisnaLla 3apsagka moxe
noLuKoanTY 6aTapei, a Aeski 6aTapei MOXYTb MaTV O6MEeXXeHHS, Lo NepeBuLLyoTh 4
roAvHN.

® HaBiTb 3 NOTY>XHUM 3apAAHUM MPUCTPOEM 3apsAAKAHHA MOXe TPUBaTU JOBLUE Yepes
o6MeXXeHY MOTYXHICTb, JOCTYMHY Biff OCHOBHOIO AXXepesa XUBNEHHS - 3 reHepaTopoM Ha
5 kBT kynyBaTu 3apsagHuin npuctpiii Ha 10 kBT 6e3rnysgo.



® /1na 3apagHMX NPUCTPOIB 3 PO3LUMPEHNMN HaNaLWITYBaHHAMW anropuTMm 3apsgy Moxe
36inbLyBaTV TPMBANICTb 3apaay, Wob 3aoLagnT Yac poboTu akymynaTopa. Jeski
3apsAAHi NPUCTPOI aBTOMATUYHO 3MEHLUYIOTb NOTYXKHICTb 3apsjy, Ko 3apaj,
akymynstopa Habnamxaetbcsa go 100%.

MigKnoueHHA akyMmynaTopis

IcHye Kinbka cnocobiB 3'€AHaHHA AeKiNbKOX 6baTapel ANna AOCATHEHHS NpaBWIbHOI Hanpyru
a60 eMHocCTi 6aTapei ANA KOHKPETHOI YCTaHOBKW NOCTIMHOro cTpymy. 3'€AHaHHSA AeKiNbKOX
aKyMynsaTopiB pa3oM y BUrNSAAi O4HI€l BennKoi baTapei, a He okpeMunx batapeii, pobuTb ix
6inbL ebeKTUBHUMMU | 3a6e3neuye MakCUManbHUM TEPMIH CAyX6U.

MocnigoBHe 3'egHaHHSA 6aTapei 36iNbLWNTL HaNpyry, 36epiratoumn npm
LbOMY EMHICTb B aMnep-rognHax He3MiHHOL0. Y uii koHirypauii 6atapei
3'€AHYIOTbCA NOCNIAOBHO, LLIO6 OTPUMATY BULLY Hanpyry, Hanpuknag, 24
a60 HaBiTb 48 BonbT. MO3UTUBHMI NOJOC KOXKHOI 6aTapei 3'egHaHni 3
HeraTMBHMM MOJIFOCOM HACTYMHOI, NPV LibOMY HeraTUBHUIA NOJIHOC NepLUOi
6aTapei i NO3UTNBHUIA NONKOC OCTaHHbLOI 6aTapei NigkaYeHi o cuctemu.

Hanpuknag; 2 6aTtapei 6B 150Au, 3'egHaHi nocnifoBHo, AaayTb 12B, ane
nunwe 150Ar emHocTi. 2 6aTapei 12B 150Ay, 3'egHaHi nocnigoBHO, AadyTb
24B, ane Bce ogHo nuwie 150Ar.

NMocnigoBHe 3'€eAHaHHA

MapanenbHe 3'€AHaHHA aKyMynATOPiB NPU3BOAUTL A0 MNOABOEHHSA EMHOCTI,
Npuv LbOMY Harnpyra 3a/nLWaEeTbCca He3MiHHOL0. MapanenbHe 3'€AHaHHSA
nepea6ayac 3'egHaHHs NO3UTUBHUX | HEraTUBHUX NMONIOCIB AEKiNbKOX

NapanenbHe 3'€HaHHA 6aTtapeli Mix coboto. MoTim f0 cncTteMu Nig'eAHYETLCA NO3SUTUBHUIA MOOC
nepLuoi 6aTapei Ta HeraTMBHMWIA MOAOC OCTaHHBOI baTapei.

"Hanpuknag; 2 x 12B 150Ar 6aTapei, 3'eiHaHi NapanensHo, AadyTh TiNbKA
12B, ane 36inbLUyOTb EMHiCTb A0 300Ar.

MocnifgoBHO-NapanenbHe 3'€4HaHHA NOEAHYE B CO6I BMLLIe3ragaHi MeToan i
BUKOPUCTOBYETLCA ANA baTapeli 2B, 6B abo 12B ana focArHeHHs 6inbLu
BUCOKOI Hanpyru i EMHOCTI cuctemu. MNapanenbHe 3'€egHaHHA HeobXxigHe,
AKLLO NOTPibHa NigBULLEHa NOTYXHIcTb. MoTiM 6aTapeto cnig NigKNYNTN
NocnigosHe/napanensHe 10 CCTEMU NEPEXPECHO, BUKOPUCTOBYHOUM NO3UTUBHWUIA NOAKOC NepLUOi Ta
3'eAHaHHA HeraTVBHUIA NMOJOC OCTaHHLOI 6aTapei.

Hanpuknag, 4 6atapei 6B 150Ar, 3'€AHaHi nocnifoBHO/NapanenbHo, A4aayTb
12B npwv 300Ar. 4 6atapei 12B 150Ar MoXxHa 3'egHaTun
nocnifgoBHo/napanensHo, Wo6 oTpmMaTn 24B emHicTio 300Ar.

CucTeMum COHsIYHUX 6aTapen

CoHsiuHe CBiT/NI0 Ta pOoTOCNEKTPUUHNA epeKT

doToedeKT - Lie npoLec BUKOPUCTaHHA COHAYHOrO CBiTNa AN BUPOBHULTBA eneKTpoeHeprii
NOCTIAIHOro CTPYMy 6€3LLUYMHUM, YACTUM Ta aBTOHOMHUM criocobom. O6nagHaHHSA, HeobXxigHe
ANna BUPOOHULTBA L€l eneKTpoeHeprii, 3a3BMyai Ha3MBa€ETbCA "COHAYHOI NaHe " i €
MOAYNbHUM i BUMara€e MiHiMasbHOro TeXHIYHOro 06CNYroByBaHHSA. Y NOEAHAHHI 3 iXHBbOIO
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JOBrOBIYHICTIO COHAYHI CUCTEMU CTatoTh BCe 6iNbLU NONYASPHUMU Y BifJaneHnX paoHax abo
KOJIN OYIKYETLCS, WO CTaLlioHapHe MigKIloYeHHs TpyuBaTMe OBro.

COHSIYHI NaHeni - e NpucTpoi, 34aTHi NepeTBOPIOBaTU CBITNI0BE BUNPOMIHIOBaHHSA B
eleKTPUKY 3a A0MNOMOroH npoLecy 3axornjeHHs ¢OTOHIB i BUKOPUCTAHHSA IX AN 36yAKeHHS
HaniBnposBiAgHWKiB P-Tuny Ta N-Tuny Ana nepemilieHHs Bi/IbHUX eNeKTPoHiB. CyyacHi
dboToenekTpNUHI NaHeni, AK NpaBwIo, MOXYTb NnepeTBoproBaTU 6113bko 15-20% eHeprii
6e3nocepesHbO B e1eKTPUKY. € NaHeni, siki € 6inbLl epeKTUBHNMU, ane BOHU Ay>Ke JOpPOri,
Nerko NoLKOAXYHTbCS i, AK MPaBnio, HEJOCTYMHI B MicUAX, Ae MOXYTb NpautoBaTn
rymaHiTapHi opraHisauii.

CBiTN0 NOTpansi€ B NPUCTPIil Yepe3 aHTUOINKOBE NOKPUTTSA, ke MiHiIMi3ye BTpaTy CBiT/1a Nnpu
Bif6UTTI. MOTiM NPUCTPIV edeKTUBHO 3aXOMNIOE CBITAO, LLO NOTPANIsA€E Ha COHAYHMUIA enemMeHT,
cNpusatoYM Moro nepeaadi TPbOM LLIAPaM NepeTBOPEHHS eHepril HuXYe.

KpemHiesuia wap N-tuny; 3abe3snevye f0AaTKOBI €NeKTPOHU (HeraTuBHiI).
3'egHyBanbHUIA WwWap P-N. LLap nornMHaHHSA, SKUIA CTaHOBUTL SAPO NPUCTPOIO, LLO
OPIiEHTYE eNeKTPOHU B OAHOMY HarNpsMKY.

e KpemHieBunii Wwap P-Tuny; CTBOPIOE BifibHI €N1eKTPOHU (NO3NTUBHI).

[nsa BnBeAeHHA eneKTpUYHOro CTpyMy Ha 30BHILLHE HaBaHTa)KeHHS i Ha3azj B Kamepy NoTpi6Hi
[Ba J0AATKOBUX €1eKTPUYHUX KOHTaKTHUX LWapwy, AKi 3aBepLUYIOThb e/IeKTPUYHY CXeMY.

BiNbLWiCTb COHAYHMX eNeMeHTIB MatoTb NOLY KiflbKa KBagpPaTHUX CAHTUMETPIB | 3aXuLLeHi Bij
HaBKOJINLLHLOrO cepeloBULLLA TOHKUM MOKPUTTAM 3i ckla abo Npo3oporo naacTuky. OckinbKn
TUMOBUIA COHAYHUI eneMeHT po3mipoM10 cmx10 cm (4 grorimuy x 4 AIOVIMU) TeHepyeE nuLle
6/113bKO ABOX BT eneKTpMUHOI NOTYXXHOCTI, enemMeHTU 3a3BMYaii 06 '€AHYIOTLCA NOCNIJ0BHO
ANA NiABULLIEHHS HaNpyrn abo napanenbHo Aaa 36inbLeHHs cTpyMy. COHAUYHMIA abo
doToenekTpnuHUi (PV) Mmoaynb, IK NpaBuno, CKNagaeTbcs 3 36 abo binbLue 3 'egHaHUX
efleMeHTIB, laMiHOBaHMX CKJIOM B a/llOMIHI€BI pamLi.

OAVH a6o KinbKa 3 Lyx ¢oToeNeKTPUUHMX MOAYNiB MOXYTb 6yTW 06 '€AHaHI Ta o6pamMeHi
pasom, Wob6 yTBOPUTU COHAYHY MaHesb, a Kilbka NnaHenen MoXxyTb 6yTn 06 'egHaHi, Wwo6
YTBOPUTU COHAYHY 6aTapelto, pa3oM 3abe3neuyoum eHeprito aK ogunH 610K.

1. COHAYHW eNneMeHT
MoBHa ¢poToeneKTpuUHa
cucrema mana 6...

® JliunnbHUK
efnekTpoeHeprii
e I30nsTOP 3MiHHOrO

CTpymy 4. Macus 2.

DD
B10K 3an06iXHVKIB  coHauHMx DOH®E COHAYHWMIA

IHBepTOp naHeneii

AkymynsaTop

KoHTponep 3apsgy

Kab6eni

KpinneHHsa

Cucremy

BigCTEXEeHHS 3. NaHenb COHAYHUX
6aTapei

Moaynb



https://log.logcluster.org/sites/default/files/2022-05/SS3.png

Aerpapauisi COHAYHUX €1IEMEHTIB

Bci cOHAAYHI enemeHTN - i, BiANOBIAHO, COHAYHI NaHeri - 3 YacoM BMXOAATL 3 Nady. Y TOM vac K
COHSAYHI CUCTeMU OTPUMYHOTb €HEprito Bif, COHLSA, COHLe TaKOX MOBINIbHO PYVNHYE KOMMOHEHTM
COHAYHUX efleMeHTiB. biNbLUicTb KOMepLiiHO AOCTYMHUX COHAYHWX NaHeNel NoripLyThCs B
cepeHLOMY Ha 2% 3a piK BUKOPUCTaHHSA. TPMBanNicTb BUKOPUCTAHHSA YCTaHOBKM MOBUHHA
BPaxoByBaTUCA AN1A Linen naaHyBaHHA Ta 6rogkeTyBaHHA. Hanpuknag, coHsa4yHa 6aTapes,
BCTaHOBJIEHA NiA NPAMMM COHAYHUM CBIT/I0OM, O NOTipLIYETLCA Ha 2% Ha pik, O3Ha4vaE, Wwo
uepes 10 pokiB naHeni 6yayTb NpMbAN3HO nnwe Ha 80% edbeKTUBHUMMU, Y NOPIBHAHHI 3 YacoMm
BCTAHOBJIeHHSA. MeHLWwa edpeKTUBHICTb 03HAaYa€E MeHLUY NOTYXHICTb MacmBy, LLO O3HAYaE 6inbLu
TpwvBani nepiogn yacy 18 3apaf>KaHHA aKyMyNaTOPIB Ta MeHLU ONTUMAasIbHUIA Yac
3apsAgKaHHA NPoTAroM AHs. N'ymaHiTapHi ycTaHOBU, AKi NN1aHYOTb BUKOPUCTOBYBATU COHAYHI
6aTapei gosLue 10 pokiB B 0AHOMY MiCLii, MOXYTb PO3rISHYTN MOXJ/INBICTb CKIaAaHHSA
6loKeTY ANs 3aMiHW naHenen yepes 12-15 poki., AKLLO 3aranbHUIA 06CAr BUPOBHMLTBA
6inbLue He BignoBigae noTpebam MicLsa po3TallyBaHHS.

ApXxiTeKkTypa cuctemu

MNMoBHa ¢poTOENEeKTPMYUHA CMCTEMa MOXe CKAajaTUCA 3 OJHOMo COHAYHOro Moayns abo
6araTbOoX, 3aN1eXKHO Bif, HEObXiAHOI MOTY>XHOCTI. Xo4a akyMy/IATOPU MOXHa BUKOPUCTOBYBaTH
SIK pe3epBHY KOMito 6yAb-IKOro OCHOBHOIO AXepesa XMNBEeHHS, COHAYHI CUCTeMM NOTPebyloTh
aKyMyNATOPHOI cMctemMu ans 36epiraHHA BUpo6aeHoi eHeprii. TOMy COHSiYHa cMcTeMa 3aBXAun
BK/ItOYaE B cebe neBHY GOpMYy aKyMyNATOPHOI cUCTEMM, ManieHbKy abo Benanky. Ll
aKyMynsiTopu cneujianbHo po3pobieHi AnA nogadi o6MexeHoro CTpyMy nNpoTAroMm TprBasaoro
nepiogy 4acy.

CncTema XMBAEHHS MOXe PO3MiLLyBaTu Pi3Hi eeKTPUYHI HaBaHTaXeHHs, peryntoumn
Hanpyry Ta/abo cTpyMm, WO HAAXOANTb Bif, COHAUHMNX 6aTapen, Wo ayTb A0 aKymynaTopa, o6
3ano6irtTm HagmMmipHoMy 3apsig>KaHHo. binblwicTe NnaHenen «12 BONbLT» MOXYTb BuAaBaTu Big 16
£10 20 BONbLT B ONTUMaNbHUX YMOBAaX, TOMY, AKLLLO HEMAaE peryitoBaHHs, akyMyasiTOpY MOXYThb i
6yAyTb NOLLKOAKEHI Bif nepe3apsagku. binbwocTi akymynaTtopis noTpiéHo Big 14 go 14,5
BOJIbT, W06 MNOBHICTIO 3apaanTuCcA. K i ans 6yab-AKOoi iHLWOT eNeKTPUYHOI cmctemMu, HeobxigHa
HaneXHa oLiHKa Ta Npoknajka kabenis.

Cnctema gna nepeTBOPEHHS COHAYHOI eHeprii 3a3BMYaii CKNagaeThCs 3;

o doTOENeKTPUYHOro MoAysi, COHAYHOI NaHeni abo MacnBy COHAUHMX baTapein,
BKJIKOYAKOUM KiflbKa TUMIB KpPinieHb.
CncrteMu akymynaTopiB.
CoHsuHoOro perynaTtopa.
Mpoknaaku kabenis Ta 3axMCTy.

COHAYHI cMCTeMN MOXYTb 3a40BO/IbHUTY MPAKTUUYHO B6YAb-aKi KOHKPeTHI NoTpe6bu, ocKiNbKu
BOHW € MOAY/NIbHUMMW 3a CBOELO Npupogoto. Lie fo3BoNsE Nigknoyat poToenekTpuyHi Moayni
6e3nocepeaHbO A0 6araTboX MNPUCTPOIB, TaKUX K 3aHYPHOBasIbHI HAcoCcK abo aBTOHOMHI
MOPO3W/IbHi YCTaHOBKM, abo Uini naHeni COHAYHMX 6aTaperi 34aTHi BUpO6aATY eHeprito ans
uinnx ogicis abo MagaHuUMKIB.

CoHsuHiI moayni

COHSIYHI MOAYNi MalOTb HOMiIHaNbLHY NOTYXXHICTb Y BaTTax-niK, Lo npeacTaBNAEeTbCA AK
HOMiHaJIbHa NiKoBa MOTYXHiCTb (P max), oTpMMaHa LWAAXOM MHOXEHHS MiKoBOT Hanpyru
noTy>HocTi (Vmp) Ha ii nikoBuiA cTpymM noTy>XHOCTi (Imp):



CoHsiYuHa naHesnb NOTY>XXHicTo 100 BT-nik BUpo6asie 100 BT 3a cTaHAapTHUX YMOB
BUnNpobyBaHHsA (STC). STC icHytOTb e B nabopaTopisx, 3aCTOCOBYOUMN COHAYHE
BUNpPOMiHIOBaHHS Ao naHeneii 1000 BT/M2 3 Temnepatypoto eneMeHTiB 25°C. Y peanbHili
yCTaHOBL,i pakTMUHe BUPOBGHULITBO eNleKTpoeHeprii, AK NpaBuio, HabaraTo HMXX4e, HiXX NMikoBa
NOTY>XHICTb, 04HAK 3aX0A4M 3a/IULLAKTLCA KOPUCHUMUN K AKICHUIA OPIEHTUP ANS NMOPIBHAHHSA
pPO3MipiB Ta NOTY>XHOCTEM, OCKi/IbKN KOXHA NMaHe b OLiHIETLCS 3a OAHAKOBUX YMOB.

MpuKnaa MapKyBaHHsl, fIKe NOCTABNSIETLCA 3 NaHEeN/I0 COHAYHMX 6aTapeid

“:RENOGY

Max Power at STC (P ) 100 W
Open-Circuit Voltage (V) 21.2V
Short-Circuit Current (1) 6.10 A
Optimum Operating Voltage (V) 17.7V
Optimum Operating Current (Im) 5.70 A
Temp Coefficientof P__ -0.38%/C
Temp Coefficientof V -0.28%,/C
Temp Coefficient of |_ 0.06%,/°C
Max System Voltage 600VDC (UL)
Max Series Fuse Rating 10 A
Fire Rating Class C
Weight 6.8kg / 15lbs
Dimensions 1038x533x35mm / 40.9%21.0x1.37in
STC Irradiance 1000 W/m?, T = 25°C, AM=1.5

WARNING-ELECTRICAL HAZARD

This module produces decincity when exposed to hght,

Follow all .I.|>|1|I(A|'||l" electracal '\.A‘(".\, proecautions,
ATTENTION-RISQUE ELEC TRIQUE

Ce module produn de Félecincité losaguhl est exposé 4 la lumiére,
Simyvre toutes les précautions électnques de sécurité applicables,

KinbkicTb enekTpunyHOi eHeprii, BUpob6aeHOoi 3a 0ANH pa3 COHAYHMM MoAyNeM, 3a/1eXUTb
rONOBHUM YVHOM Bif:

LlloaeHHOro onpomiHeHHs: KinbKicTb eHeprii, o 3abe3neyyeTbca COHLEM 3a OAUH JieHb, €
HaBaXXNMBiLLMM NapameTpoM. JinsaHKN, 6113bKi A0 eKkBaTopa, MaloTb HaMKpaLLly cepeaHIo
OCBIT/IEHICTb, OAHAK Lie 3arajibHe NpaBuio MoXe 3HaYHO Bifpi3HATXCA Bif 04HOro Micusa fo
iHLWOro Ta Bif 04HOro ce30Hy A0 iHLWOoro. I3 cepeHLOIO NPOAYKTUBHICTIO GOTOENEKTPUYUHOT
cucTemu, BupaxkeHoto B KBT 0 roa/m2/406y, MOXHa 03€aiOMUTUCL Y HaBeAeHI HuXYe
Aiarpami.

[loBrocTpokoBa cepegHL0A060Ba

< 24 30 36 42 48 54 60 > cyma
I s
< 876 1,095 1,314 1534 1,753 1,972 2,191 >

[lOBrocTpokoBa cepeHbLOpivuHa cyma
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TiHb, NOMYTHiIHHS Ta NOXMypa noroga: 6y b-aka nepeLuKoa, LWo 6/10Kye COHAYHeE CBITNO,
3MEeHLWNTb BUPOBHNLITBO eHeprii MmogyneM. KpiMm TOro, AKLLLO COHAYHA NaHeb YacTKOBO
3aTiHeHa, BUPO6GHNLTBO efieKTpoeHeprii MoXxe NPUMNMHNTUCA, OCKi/IbKX 3aTiHEHi enemMeHTun
6yAyTb CNOXXMBATN eHeprito, BUPObeHy peLuTor naHesni. Y Aesknx Bunagkax sasuLe, ake
Ha3MBaETbLCA "HarpiBaHHSA rapsAyoi TOUKN", BAHWUKAE, KON 3aTiHEeHi YaCTUHW OAHIEl NaHeni
LWBMAKO HarpiBaoTbLCA, KON BOHW CNOXMBAKOTb eN1leKTPOeHeprito 3 He3aTiHeHOT YacTUHW, i
MOXYTb LUBMAKO 3pyMHYBaTW NaHesb. LlboMy MO>KHa 3anobirt1, BUKOPMCTOBYHOUM OOXiAHI
aioan, siki 3a3BnYari BXogaTb A0 cknagy ¢oToenekTpuvHuUX MoAayiB, ane HacTiliHO
peKkoMeHAYETbCA nepeBipuTy Lo GyHKLHO.

OpieHTayisa naHeni: NoraHo opieHTOBaHa NaHenb - HaNnpuknaz, 3BepHeHa Ha MNiBHIU B
NiBHIYHIM NiBKYyNi - 6yae BUpobnATK HabaraTo MeHLUe eHeprii, H>K BOHa po3paxoBaHa, abo
HaBiTb He 6ysle BUPOO6NATY B3arani.

Temnepatypa: Temnepatypa BuLe 25 °C TaKoX MOXe 3MEHLUUTM KiNbKiCTb eHeprii,
BNPO6EHOI COHAYHOIO MaHeso.

TpmBanictb cBiTNoBOro AgHA: CoHAYHI NaHeni BUpobnstoTh binbLue enekTpoeHeprii, Konan
BepTUKasbHi MPOMEeHi COHAYHOrO CBiT/1a 3HaX0AATLCA 6AMXKYE OAVH [0 OJHOrO,
3abe3neuytoun binbLue eHeprii Ha KBagpaTHWI caHTMMeTp. B pe3ynbTaTi COHAYHI NnaHeni
BUPOGAATMYTb MeHLLe efleKTPOoeHeprii, KoM CoOHLe 3HaXO0AUTLCA 6/IM3bKO 40 FOPU3OHTY, HiX
TOZi, KON COHLLE 3HAaXOANTLCA NPAMO Haj, roloBoto. 3 MPakTUYHOT TOUKW 30pY, COHAYHA
naHenb No6am3y ekBaTopa, Aka nepebyBae Ha ByAuLli NPOTArom 12 rognH Ha 06y,
BNPO6ASTMME NKLLIe eKBiBaNeHT 6 roAnH NiKOBOI efleKTpoeHeprii, i e AnLie 3a onTUManbHUX
yMOB. 3MiHa ce30HiB abo noraHa noroja npmsBeje A0 Lie 6ibLIoro NagiHHA BUPO6HULTBA.

B pe3synbTaTi BMLLe3a3HayeHUX pakTopis, pakTUUHE BUPOOHNLTBO efleKTpOoeHeprii 3 COHAYHOI
cMcTeMm Moxe 6yTn BaXKKO OLiHUTW. MpocTrii MeTog Nonisirae B TOmy, W06 po3paxyBaTtu
pPO3Mip YCTaHOBKW TakMM YMHOM, o6 BoHa BUpobasna 30% Ao060Boi noTpebu B eHeprii B
Hawripwmnin micaub.

MoOHTaXHi naHeni Ta MacMBm

3'eAHaHHA $OTONEKTPNYHNX MOAYNIB B COHAYHI NaHeni, a TaKOX COHAYHMX NaHenen mMix
co60t0 ANA CTBOPEHHSA COHAYHNX MacUBiB MOXU/IMBE 3a JONOMOrol0 CTaHAaPTHUX
3'eHyBaNnbHMX 6n0KiB TNY MC3/MC4, SKi € BOAOHENPOHNKHUMM | NPOCTUMM B NiAK/THOYEHHI.
AK i 6aTapei, MacuBM NaHesnei NOBUHHI BUKOPUCTOBYBATU TiJIbKW COHAYHI MoAayni 3
OZlHaKOBMMM XapaKTepucTukamMmu, ogHi€i Mogeni i, HaCKiIbKN Lie MOXJINBO, 3 OJHAaKOBOO
icTopi€to.



KpinneHHs

CoHsIYHI Tpekepwu - NPUCTPOI, AKi OPIEHTYIOTb NaHeni Ha CoHLe - CKNajHi, Aopori i He
peKoMeHAY0TbLCS N03a NPOMUCIOBUM BUKOPUCTaHHAM Ta/abo y BUCOKUX LLMPOTaX, e CoHLe
3HAYHO PyXa€eTbCA. [lefki KpinaeHHs npu3HayeHi 47151 Ce30HHOr 0 peryJitoBaHHS, Lo Aa€
MOX/IMBICTb BPYYHY NepeMnKaTUCa MiX JBOMa NOS0OXKEHHAMW NPOTAroM poKy, Yoro Mae 6yt
6inbLU HiXK AOCTAaTHBLO AN 6iNIbLLIOCTI yCTaHOBOK.

IcHye, no cyTi, ABa TUNW KpinieHb ANa COHAYHMX 6aTapeii: Ha3eMHi Ta axoBi KpinaeHHS.
HaseMHi COHAYHI NaHeni feriue BCTAHOB/OBATU Ta 06C/TyroByBaTH, HiXXK JaX0Bi CMCTEMMW.
CucteMun, BCTaHOBNEHI Ha AaXy, BaXKKO ab0 HEMOXJ/IMBO BiAperyntoBaTy, i BOHU MOXYTb
CMPUYUHNTY NOLLKOAPKEHHSA KOHCTPYKLITi Uepes Bary Ta TUCK BiTpy. OfiHaK Ha3eMHi KpinieHHs
MaloTb CBOI Npo6aemMu: BOHU 3aiMaloTb KOPUCHY NAOLLY, 6iNbLL CXWBHI A0 3aTiHEHHS |
PU3NKYOTb BUNaAKOBO MOLLUKOANTUCA aBTOMOGINAMMN Ta NtogbMU. PiLLEHHSA NPO MOHTaX CAij,
npuimMaTn 3a0eXHOo Big Micusa po3TallyBaHHS Ta HasiBHOI iHGpacTpyKTypw.

AKYyMYNaTOpHi cucTemMm

COHSAYHI aKyMynsaTOpY MatoTb BUpiLLaNbHe 3HaYeHHs 414 NiATPMMKU PO60TN COHAYHMX
cucteM. bes akyMynaTopHoi 6aTapei enekTpoeHepris 6yae A4OCTyNHa AvLle B TOW Yac, Koaum
COHSAYHI NaHeni il BUpo6natoTb. OCKiNbKKY NaHeni BUPO6saoTbL eHeprito AvLle BAEHb, a
CNOXMBaHHA MOXe BiabyBaTNCA B 6yAb-AKNI Yac, cTabinbHUN 6aHK XXMBNEHHA HeobXigHNIA
Ansa 36epiraHHsA Uiei eHeprii. Byab nacka, 3BepHITLCA 40 PO34iny NPo akyMyIATOpPHI 6baTapei ans
OTPUMaHHSA A0AAaTKOBOI iHpopmaLiii.

COHAAYHMI perynsaTop

KoHTposiepu 3apagHUX NPUCTPOIB, LUMPOKO BilOMi IK COHAYHI PerynsiTopu - Lie e/IeKTPOHHi
NPUCTPOI, NpM3HaYeHi AN yrnpaBaiHHA CTPYMOM - K CTPYMOM, LLIO 3apsagyKa€e baTapei Big,
naHenem, Tak i CTPyMOM, LLIO HaAXoAUTb Bif 6aTapeii Ao odiciB/Komnekcis.

CoHSAIYHI perynaTtopu KOHTPOOKOTL 3apsij i po3psaa 6aTapei, Bigkntoyaroum naHeni, Konm
6aTapei NOBHICTIO 3apaAXKeHi, | NIPUNHAYN NOAAYY XUBNEHHA Ha HaBaHTaXK€HHS, KONun
3apsg 6aTapei 3aHaATO HU3bKWIA. LLie oaHielo BaXXnMBOK GYHKLLIEID COHAYHUX PErynsiTopis €
onTMMiI3aLis BUPO6HMLTBA eHeprii 3 NaHenel WASXOM NepeTBOPEHHs BULLOI BUXiAHOT
Hanpyru, Wo HaAXoANTb Bif NaHenen, Ha HXKYY BXiAHY Hanpyry, HeobxigHy ans 6aTapeii.
Perynatop BUKOHYE GYyHKLiH0O By3/1a YCTAaHOBKM, i Bif NOro npaBu/ibHOI po60TH 3a1eXUTb
OTPUMAaHHSA MaKCUManbHOT BUXiAHOI NOTY>XXHOCTI.

IcHye ABa BUAWN COHAYHUX PerynsaTopis:
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BiACTeXXeHH: TOUKN MaKCUMabHOI NOTy)XHocTi (MPPT):

MPPT Bn3Hayae BUXiAHY Hanpyry i CTPyM COHAYHOI NaHesi B
peXuMmi peanbHOro vacy i 6esnepepBHO BifCTeXYE MaKCMManbHy
noTy>XHicTb (P=U*I), BignoBigHO peryntooumn BUXigHy Hanpyry
Tak, Wo6 cucTema 3aBXAM Morna 3apsgxkaTtin 6aTapeto 3
MaKCUMasIbHO NOTYXKHICTHO. Liell TN BigCTe>XXeHHS NOTY>KHOCTI
[03BONSIE Kpallle BUPOBGNATU eneKTpoeHeprito B yMoBax
XMapHOCTI Ta Pi3HUX TeMmnepaTyp. Xouya KoHTpoep 3apagy MPPT
AOPOXUUNIA, BiH Aa€ 6inbLue eHeprii (i NOTEHLiiHO 3MeHLUYE
po3Mip poTOMOAYNSA) | NOAOBXYE TEPMIH CNYXOU NiAKNOYEHUX 40
HbOro akyMynaTopis. [lesiki KOHTposepn HaBiTb 403BOJIAIOTL
nigKNYaTUCA A0 PO3YMHUX NPUCTPOIB AN AUCTaHLUiiHOIO
KepyBaHHS Ta MOHITOPUHrY.

Croci6 sapsay baratoctyneHeBa MPPT
aKkymynatopa&

KoediLlieHT nepeTBOpeHHA

COHSIYHOI eHeprii B 99%

eneKTpUUHY

Cwvna ctpymy 30A-100A

MacwtaboBaHicTb/giana3oH >Benvika eHeprocnmcTema noTy>XHICTo 2 KBT
CepeaHs LiHa 120 pgon. CLLUA

e ANropuTM BiACTEXEHHS TOUKU MaKCMManbHOI MOTY>XHOCTI
36inbLUy€E KOediLliEHT NepeTBOPEeHHS MOTYXXHOCTi 40 99%.
4-x cTyneHeBa 3apsifika Kpalla Ans akyMynsTopis.
MacLTabyeTbca ANA BENNKNX aBTOHOMHUX eHeprocucTem.
JloCTYNHO ANSA COHAYHMX CUCTEM MOTYXHICTIO Ao 100 Amnep.
[ocTynHo Ana coHsauHoro Bxoay Ao 200 B.

MpOnoHye rHy4KicTb, KON NOTPiOHe 36iNbLUEeHHS CUCTeMU.
OcHalleHo AeKilbKoMa NPUCTPOSAMUN 3aXUCTY.

MepeBarn

e Bucoka BapTicTb, 3a3BMYali BABIiYi BMLLa 3a LUIM.

Heponikn . < . .
e binblinn posmip, HixX y LUIM-perynartopa.
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LUIM-KOoHTponepwu 3apagy MOXHa BBaXXaTh enekKTPUYHUM
nepemMmKayemM MidK COHAUYHOIO MaHEeNNIo i akyMynasaTOPHUMN
6aTapesiMu, 3anporpamMoBaHNUM Ha NPOMNYCcKaHHSA B 6aTapeto
TiNbKW 3a3fanerigb BU3HaveHoro cTpymy. KoHTponep nosinbHo
3MEHLLUYE KiNbKiCTb eHeprii, Lo HaaxoanTb A0 6aTapei, Konum
6aTapei HabAMXKaTbCA A0 MaKCMManbHOI EMHOCTI. LLUIM-
KOHTpOJiepu 3apajy He peryntoloTb Hanpyry, a Lie 03Ha4ae, Lo
NS NpaBUAbLHOI pob0TY 6aTapei Ta NaHeni NOBUHHI MaTu CyMicHY
Hanpyry. Lie pobuTb Leli TN KOHTpoepa 3apsagy NpuaaTHUM Ans
HeBeNIMKMX COHAYHMX YCTaHOBOK abo A/151 yCTAaHOBOK 3 NaHensimu
3 HMU3bKOIO Harnpyrow i 06MeXXeHUMM 3a po3MipoMm
aKkymynatopHumMu 6atapeamu. LUIM € 6inbLu AOCTYNHUM
BapiaHTOM, ane Lie Nnpu3Beje A0 MEHLLIOro BUPOOGHULTBa
enekTpoeHeprii Bif ¢oTOENeKTPNUYHUX MOAYNIB.

Cnoci6 3apsgy akymynsartopa 3-ctyniHyacta LLUIM
KoediLlieHT nepeTBOpeHHA

COHSIYHOI eHeprii B 75%-80%
eneKTpuYHy
Cwvina cTpymy 20A-60A

MacwTa6boBaHicTb/giana3soH <Mana COHAYHa CUCTEMa MOTYXHICTIO 2 KBT
CepeaHs LiHa 65 pon. CLLA

e LIM-perynatopu MaloTb JOBLUY i NepeBipeHy icTopito.
e LUIM-perynatopu MatoTb NPOCTiLly 6yAOBY i € 6inbLu

MNepeBarn .
€KOHOMIUYHO ePeKTUBHUMMN.
e Jlerko BCTaHOBJ/IOIOTLCA.
e HusbKknii KoedilieHT KOHBepCil.
e BxigHa Hanpyra NoBMHHa BiANOBIAATN HaNpPY3i
. aKyMynsiTopHoi 6aTtapei.
Heponikn yMy P P

e MeHLa MaclITaboBaHICTb AN 3POCTaHHA CUCTEMMU.
e Hwmxunii BUXia.
e MeHLINIA 3aXMnCT.

YcTaHOBKaA naHeni

;Micue 36epiraHHs NigKaOYeHNX A0 COHAYHOI baTapei akyMynaTopiB clif BU3HAUNTU nepej,
TUM, K BUGpaTun po3mip i npuabatn byab-ake obnagHaHHA. Kpim Toro, Lo npocTip NoBMHEH
6yTn AOCTaTHbO BEIMKUM ANSl BCTAHOBJIEHHS HEO6XiAHWX NaHene, BiACTaHb i AOBXMHA
Kabento Big Micusa 36epiraHHsa 6aTapei BNAMBaTUMYTb Ha PO3PaxyHKOBIi BUMOIU A0
NOTYXHOCTI. ByAlb Nacka, 3BepHiTbCA A0 PO3/Aiay NPO BCTAHOB/IEHHA aKYMY/ATOPIB.

Bpane MiCLl,e ANA YCTAaHOBKN MaCBY COHAYHUX naHenem 6y,qe MaTW Taki XapaKTepucTukun:

® 3HaxoAUTUCA BCepeAuHi Komnaekcy i 6yTn HeBUAMMNM 330BHIi. HazeMHi COHAYHI naHeni B


https://log.logcluster.org/sites/default/files/2022-05/PMW.png
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ifeani NOBMHHI 6YTY 3axXuLLEHi CTIHOIO ab0 NapkaHOM, TOMY Bak/IMBO MaTu AOCTaTHIN
NPOCTip Ha MalAaH4YuKy.

ByTu sikomora 65mx4e A0 akyMyAsiTOPHOI CUCTEMUA.

MNepebyBaTtn nogani Big TiHi, Hanpuknag, aepes abo byaisenb.

IHoAj BaXKKO NOBHICTIO YHUKHYTW 3aTiHEHWUX AinsaHoK. MNpiopnTeToM Mae 6yTU YHUKHEHHS TiHi B
HaMCOHAYHILLI roAVHW AHS (3a3BMYaii 3 10 paHKy Ao 16 Beyopa). MNam'aTaiiTe, LLLO NONOXEHHS i
pO3Mipu TiHe 3MiHIOIOTLCSA 3i 3SMIHOIO MOPU POKY.

Mono>xeHHsA COHAYHOI NaHeni

[na onTmMisauii BAPO6HMLTBA eHeprii COHAYHI NaHeni MOBUHHI 6yTn peTenbHO 30PiEHTOBAHI,
06 OTPMMaTN NOBHY KOPUCTL Bifl BNIMBY COHAYHOIO CBiTNa. HaBefeHHsA COHAYHMX NaHenemn
BKJIIOYAE B cebe.

e OpieHTauilo - OpieHTaLisa - Le KyT Haxuy COHSAYHOI naHeni BifHOCHO OCi NiBHiY-NiBAEHb.
CoHsIYHI NaHeni NOBUHHI 6yTN cnpsAMOBaHi Ha NiBAEHb Y NiBHIUHIN NiBKyAi Ta Ha NiBHIY Y
niBAEHHIM NiBKyNi.

e Haxmn - Haxun - e KyT Haxuay COHAYHOI NaHeni BiAHOCHO ropy30HTasIbHOI MJIOLLVHMN.
Haxwun cknagHiwe ontmmisysatu. LLnpoTa moxe 6yTn BUKOpMCTaHa AK HabMKeHHs Ao
ONTUMAaNbHOr0 KyTa Haxuiy, ik 3a3HayeHOo B NMOCIGHVKY HMKYe A8 NaHenein 3
dikcoBaHUMU KyTamun. OgHaK HaBiTb Ha eKBaTopi NaHe i NOBUHHI MaTu MiHIManbHWI KyT
Haxwuny Big 5 Ao 10°, Wo6 YHNUKHYTU HaKONUYEHHS BOAW i MUY Ha NaHeni.

Eal, oSN

37°-48°
26°-37°
18°-26°

- W

18°-26°
26°-387°
87°-48°

MigkniouyeHHA

Buxip, COHAYHMX NaHenen NiAKAOYEHWIA A0 COHAYHOrO PerynsTopa, a BUXiJ COHAYHOro
perynsiTopa NigkA4YeHU J0 aKyMyaTOpHUX 6aTapeil. MOHTa)KHa paMa COHSIUHOI naHeni
3'egHaHa i3 3emnelo, a ANa perynaTopa Ta NPMUCTPOLO 3aXUCTY Big nepeHanpyru HacTiiHO
peKOMeHAYETbCA 3'€AHAHHA 3a3eMIeHHsA/ 3aHYNeHHS.

3anexHo Bij HeobXigHOI NOTY>KHOCTI abo eHeprii, NaHeNi MOXyTb NpauoBaTh 3a TPbOMA
Pi3HUMN cxemamu, SKi faBaTUMYThb Pi3Hi pe3ynbTaTy NO NOTYXXHOCTI Ta cTpymy. Mogayni,
3'efHaHi NocnigoBHO, NapanenbHo abo iX KOM6iHaLi€, faBaTUMYTb Pi3HY NOTYXHICTb i
BUXigHy eHeprito.

Po3mipu ycTaHOBKM

doTomoayni



Hwmxue HaBeAeHO NPOCTUIA METOA, BU3HAYEHHS PO3Mipy YCTAaHOBKM, LLL06 BOHa BUpobasina 30%
Jo60B0Oi NOTPebun B eHeprii B HaWripLUi MicsaLi poky:

Ans nokpnTTa 30% eHepreTUYHUX NoTpeb YCTaHOBKM, CKiNIbKU COHAUHUX NaHenemn
3Hago06UTbCa Ans:

e 3anjaHoBaHOI NoTpebu B enekTpoeHeprii B 12 880 BT/ropg,

e CepepHbOpiuHe cepeHbOA060BE BUPOOHULTBO CTaHOBUTDL 4,32 KBT-rog Ha
1 kBTN

e Y Haliripwnii micsiup cepesHbo060Be BUPOBGHMLTBO cknagac 2,62 KBT-rog,
Ha 1 KBTn

3aranbHa ¢pakTMYHa noTpeba y BUPOOHMLTBI enekTpoeHeprii Ha 06y CTaHOBUTb:

12.88 x 0.3 = 3.87kBT1rog

Mpwv cepegHb04060BOMY BUPOGHULTBI 2,62 KBT-rog Ha 1 KBT noTy>KHOCTi moayns,

Mpwvknap: .
3arasibHa fo6oBa noTpeba CTaHOBUTL:

3.87/2.62 =1.48kBTtn

PaKTMYHa KinbKicTb HEOBXIAHMX COHAYHNX NaHenelr byae 3anexaTtn Bif NikoBoi
NOTY>XHOCTI KOXKHOT OKpeMoi naHeni. Moxnusi kKoHoirypauii MoXyTb 6yTu:

12 x 130BTn naHeneun or9 X BTn naHenemu or6 X 260 BTn naHenem
(1.56kBTN) (1.62kWoc) (1.56kWc)

OcKinbku cepegHbopiyHe cepesHb0OA060Be BUPOBGHNLTBO CTaHOBUTL 4,32 KBT-rog
Ha 1 kBT, ycTaHOBKa NOTYy>XHicTio 1,48 KBT Bupobnsatnme 4,32 x 1,48 = 6,39 kBT-rog
Ha f06y B cepeHbOMY 3a piK, WO A0AACTb A0 3arajbHOro 36inbLweHHS eKOHOMIi
BUTpaT Ha eneKTpoeHeprito.

PerynaTtop

Po3mip coHAuHOro perynsitopa NnoBMHEH 6yTW NigibpaHnii BigNOBIAHO A0 KiNbKOCTI Ta TUNY
BUKOPUCTOBYBaHUX COHAYHMX MOAYNiB. PO3Mipn perynatopa BKAOYalOTb:

e Hanpyra noBmHHa 6yTn MakCcMaibHO MOX/IMBOIO BifMOBIAHO A0 KiNIbKOCTi COHAYHUNX
MoAY/iB y cUCTeMi.

® MaKkcnManbHU CTPYM MOBUHEH JOPIBHIOBATU CTPYMY KOPOTKOIO 3aMmKaHHs (ISC)
BaLLOro MacuBy COHAYHNX 6aTapeil. CTpyM KOPOTKOro 3aMUKaHHS A5 OfHI€l okpemoi
naHeni MoXKHa 3HaTK Ha igeHTUdIKaUiliHin Tabanyui naHeni abo B iHCTPYKL;i
BNPO6HUMKa. LLLo6 po3paxyBaTh CTPYM KOPOTKOro 3aMKaHHA BCbOrO MacuBy, ob'efHaliTe
CTPYMU KOPOTKOr0 3aMUKaHHS BCiX NapanefnbHo 3'€eqHaHNX NaHenen.



AkymynaTopu

IHdopmaLito Npo po3Mipy akyMynsTOpPiB MOXXHA 3HaWTX BPPO34i/i NP0 BCTAHOB/IEHHA
CUCTEMU aKyMYJIATOPIB.

Ka6eni Ta 3axmcrt

IHdopmauito Npo AOBXMHY KabeniB Ta AiameTpu NPoBOAiIB MOXHAa 3HANTU B pO34ininpo
eIeKTPOMOHTaX.

OxopoHa Ta 6e3neka

doToenekTpUYHI NaHeni BUPo6NSAIOTbL eNeKTPOEHEPTit0 Tak CaMo, K | 3BMYAVHUIA FreHepaTop.
Xoua meToj BUPO6HMLTBa MOXe 6YTU Pi3HUM, | 3a71eXHO Bij po3Mipy MacMBy 3arafibHa
NOTY>XHICTb MeHLLe, HiXX Yy reHepaTopa, COHAAYHI 6aTapei Bce 04HO MOXYTb BUPOGAATH
LWKiANNBY KiNbKiCTb enekTpoeHepril.

MoBog>KeHHA

Ko>xHOoro pasy, Konu foAn NOBUHHI NpaLoBaTy 3 OTOENeKTPUUHUMUN COHAYHUMU NaHensamMu,
BOHM NOBWHHI NOCTINHO HOCUTU HaTEXXHNIA 3aXUCHUNIA 0aAr Ta 061aaHAHHS.

LLo we Baxxnumsille - GoToeNeKTPUYHI COHAYHI NaHeni BUPObNAIOTL eNeKTPUUHNI CTPYM,
HaBiTb KOJIN BOHU He NiAK/II0YEeHi 0 XOAHOro iHLWOoro npmuctpoto! NMokn naHenb 4acTKOBO
niagfaEeTbCca BNAMBY CBiTNa, BOHa 6yAe BUPO6ASATM NEBHUI CTPYM i BCe LLe MOXXe CTaHOBUTM
He6e3neky. MNaHenb, WO BUPO6ASE enekTpoeHeprito, He byae LWyMiTK abo BibpyBaTn, i Moxe
HaBiTb He 6yTV Tena10t0 Ha AOTUK. 3a3BUYall GOTOENEKTPUNYUHI COHAYHI NaHeni He MalTb
XKOAHMX O3HaK TOrO, LLI0 BOHW B3arani BUpO6ASAIOTL efleKTpoeHeprito. 3 uiei npuinHm
$oTOENeKTPUNYHI COHAYHI NaHeni, K NpaBuo, BUrNaAalTb 6e3ne4YHNMU Ha JOTUK, HaBITb
AIKLLLO BOHU TaKUMMU He €.

MNig yac BCTaHOB/IEHHSA, 3HATTA 260 NPOCTOro pery/itoBaHHA COHAYHMX NaHenen, BOHU NOBUHHI
6yTV MOBHICTIO HAKPUTI. AKLL0 € MOX/IUBICTb, PO60TY MOXXHa BUKOHYBaTW i BHOMI. IMig yac
nepeHeceHHs abo nNepemileHHs COHAYHMX NaHene BaHTaXKHUKW NOBMHHI 3BepTaTy yBary Ha
BCi e1eKTPUYHi BUXOAM PO3'eEMIB 360Ky, YHUKAKOUM BUNMAAKOBOr0 KOHTAKTY 3 HUMMW.
Posrnapaiite BCi ApoTW, WO AAYTH BiA COHAYHOI NaHeni, AK APOTKW Nij Hanpyroto, Wo rnayTh Big
efleKTpomMepexi abo reHepaTopa nig, Hanpyroto.

be3neka

doToeneKTpUYHI COHAYHI NaHeni 3aBXAN NOBUHHI 3HaX0ANTUCA B 6e3neYHOoMY MicLli, Tak caMo
SIK reHepaTopu Ta akymynaTopu. OpieHTauis 6yaisenkb i pPOCIMHHOCTI MOXe 3pobuTn e
3aBJaHHA CKJ1agHUM, afe NaaHyBa/ibHUKN NOBUHHI NepeatayunTii KOHTPO/b AOCTYyY.

e [lo MOX/MBOCTI BCTAHOB/IOMTE NaHesli Ha Aaxax byaisensb, i B MicusaX, Ae 04N He YacTo
6yBalOThb - YHUKANTE Tepac Ha Aaxy abo 30H BiANOUMHKY.

e BcTaHOBNKOWTE COHAYHI 6aTapei BcepeanHi KOMMAeKCy, Ae Le MOXJ/INBO, B MeXax
6e3neyHoi CTiHX No NepumeTpy. HaBiTb AKLL0 MacMBU 3HaXOAATLCA BCcepeanHi CTiH
KOMM/IeKCY, NMOBMHHI 6yTK NeBHi 3HaKM Ta 6ap'epHa oropoxa, LWo6 3anobirtu goctyny
BiABigyBauiB abo BMNagKOBUNX POBITHMKIB Ha TepuTopito.

® SKLO MacMBU COHAYHUX baTapei BCTaHOB/OKTLCA Nij BiAKPUTUM Heb6oM abo y
BiAJaneHMxX Micuax, TO 330BHi NOTPi6HO byae NobyayBaTy OKpeMy 3axXUCHY Oropoxy abo
cTiHy. O6nagHaHHS KOLUTYE AOPOro, asie BOHO TaKOXX MOXe 3aBAaTU LLUKOAMN JTOASM i
TBapVHaM, L0 NPOoXoAaTb NoB3. JIlogn, He3HaMoMi 3 COHAYHMMUN NaHeNs MU, MOXYTb
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Ha6N3NTNCA A0 HUX 3 LiKaBOCTi, TOMY BUBICKM MOBUHHI 6yTV po3MillleHi BignoBigHOO

MiCLLeBOIO MOBOIO.

KanbKynsiTop eHeprocrno)>XuBaHHS

Energy Demand

General Data

Country -- select - j
Temperature °C
Altitude m

Solar daily irradiance

1l

kwh/m?/day

Calculation Settings

Local rated voltage
Local frequency
There is any 3-phase Consumer in the installation?

The installation provides power to a hospital (very sensitive

structure)?

S S
P
Appliance/Device Quantity W) Max Avg

(VA)  (VA)

Remove
Add row H last Reset H

General
Generator
Battery
Solar

Estimation of Needs

Energy Consumption per Day

Total n/aW a day
Low consumption devices (Class 1) n/a W a day
High consumption devices (Class 2)n/a W a day
Usefull energy / day n/a Wh
Usefull energy / night n/a Wh

n/aVca
n/a Hz

r
I

Working Hours

Morning Midday Afternoon Evening Night



Power Needed

Total n/a VA
Low consumption devices (Class 1) n/a VA
High consumption devices (Class 2)n/a VA
Average power necessary n/a VA

Generator

Additional Information

Voltage specification (single-P / 3-P) ‘Automatic selection j

Cable length between:

the generator and switchgear 10m j
the grid and switchgear 10m g
the switchgear and the main electrical dashboard | 10 m g

Wire Gauge recommendation:

between generator and switchgear n/a mm?
between grid and switchgear n/a mm?
between switchgear to dashboard n/a mm?

Size Recommendations

Size recommended (PRP) n/a KVA

Power (ESP) n/a VA
Voltage type n/a
Rated voltage n/aV
Rated frequency n/a Hz

Output circuit-breaker size n/a A
Estimated fuel consumptionn/a I/h
Estimated oil consumption n/al/h

(1 oil change every 250h) n/a 1/250h

Battery System

Additional Information

Unit voltage \Y
Unit capacity Ah
Authorized discharge ratio (no less than 40%) %
Charge available time (minimum 4hours) h
Days of autonomy needed if no charge



Recommendation

Energy to accumulate n/a Wh
Voltage recommended n/aV
Number of batteries needed with the specifications provided n/a units
Type of conection n/a
Circuit breaker ideal size n/a A
Charger size at least n/aA

Solar System

Additional Information

Solar daily irradiance n/a kWh/m?/day
Usefull max power per day n/a Wc
Regulator size n/aA

Solar panels unit voltage (recommendation: n/aVv) |12 V j
Solar panels unit max power I:I Wc

Recommendation

Minimum number of solar panels n/a
Recommended number of solar panels n/a

Solar charge controller: type of n/a
regulator
Solar charge controller: rated voltage  n/aV

Solar charge controller: unit max
current

n/aA

Solar charge controller: quantity n/a

BigKkpuTVM B NOBHOMY BUrnaai

IHCTPYMeHTU Ta pecypcu eHepreTudHoi iHppacTpykTtypm

LLa6s10HM Ta iIHCTPYMEHTU

Guide - Cable Sizing Chart

CanTtm Ta pecypcm

e CraHaapTu NpoekTy «Chepa»

e SparkFun
e SolarGis

MocvnaHHA
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