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PE®EPAT
kBautiikamiiHoi podoTu 6akazaBpa
«P03po0IeHHS CUCTEMH €JIEKTPONOCTauYaHHs CUTbCHKOTOCIIOIapCHKOrO
MIIITPUEMCTBA 32 TOTIOMOTOI0 BITHOBJTFOBAHUX JKEPET CHEPTii»

PoGoTa Mictuth 49 cTOpiHKy, 6 pHUCYHKIB, 6 TabOmuii, 15 miTeparypHuUx
JoKeped.

KirouoBi cioBa: eHeprosalesneyeHHs], COHAYHI OaTapei, 3eneHuil Tapud, Kyt
HAXWJIy COHIISI, IHBEPTOP, COHSAYHA €IEKTPOCTAHIIISA .

MeToro JOCHIIKEHHS € 3a0e3Me4YeHHs CIIIbChKOTOCIIOAaPCHKOTO MiIMPUEMCTRA
BJIACHUM JIXKEPEJIOM €JIEKTPOEHEPrii, M0 3MEHIIyE 3alieKHICTh BiJ 30BHINIHIX
OCTa4YaIbHUKIB, KOJIMBAHb I[IH Ha €JIECKTPOSHEPrilo Ta HAJIMHICTh MOCTAYaHHS, 0
BAKJIMBO Uil Oe3mepepBHOI  poOOOTH  CUIBCHKOTOCIOAAPCHKOro  00JagHAHHS.
Po3rasiHyTHil TEXHOJOTIUHUNA TPOIEeC PO3POOJICHHS CUCTEMHU EJIEKTPOINOCTauYaHHS
CUILCHKOTOCTIOIAPCHKOTO MIANPUEMCTBA 32 JIOMOMOTOI0 COHSIYHOI €JEeKTPOCTaHIIII,
BU3HAYEHHS 3arajibHOr0 OOCATY CIOKHMBAHHS €JEKTPOCHEprii, aHami3 CE30HHHX 1
000BUX KOJIMBAHb y CIIOKUBAHHI.

ABSTRACT
of the qualification work of the bachelor
“Development of a power supply system for a rural enterprise for additional
shutdown of energy resources”

The work contains 49 a page, 6 figures, 6 tables, 15 literary sources.

Key words: energy supply, solar batteries, green tariff, angle of inclination of the
sun, inverter, solar power plant.

The purpose of the study is to provide the agricultural enterprise with its own
source of electricity, which reduces dependence on external suppliers, fluctuations in
electricity prices and reliability of supply, which is important for the continuous
operation of agricultural equipment. The technological process of developing the
power supply system of an agricultural enterprise using a solar power plant,
determining the total volume of electricity consumption, and analyzing seasonal and

daily fluctuations in consumption are considered.
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BCTYN

Y TemepemHid Yac PO3BUTKY CUIBCHKOTOCIOAAPCHKOTO  IMiANPUEMCTBA
BaYXJIMBOIO CKJIa/I0BOIO €()eKTUBHOI pOOOTH MIANPUEMCTB € 3a0€3MeYCHHSI TOCTIHHOTO,
HAJIMHOTO Ta €EKOHOMIYHO BUT1HOTO €JIEKTPOIIOCTaYaHHs JJi Oe3nmepepBHOi poOOTH .

3pocTae iHTEpec O BIAHOBIIOBAHUX JKEPENl €HEprii, 30KpeMa /10 COHSYHUX
EIEKTPOCTaHIIIA Yepe3 Te 0, TPAaWIliliHI JpKepella €Heprii 4acTo MaroTh BUCOKI
BUTPATH Ta HETATUBHUI BIUIUB HA HABKOJIUIIIHE CEPEIOBUIIIE.

BcraHoBiIeHHS COHSYHOI €1eKTPOCTaHIIli Ha Ballii pepmi HE TUIIBKA 3MEHIIIYE
Ballly 3aJICKHICTh BiJl 30BHIIIHIX MOCTAYaJbHUKIB €HEPrii, ajie i 3HAYHO CKOPOUYE
eKCIUTyaTalliiiHi BUTpaTH.

KpiM TOro, BUKOPUCTaHHSI €KOJIOTIYHO YMCTOI COHSYHOI €HEprii Jae 3MOry
3MEHIIUTH BUKUAM TMAPHUKOBHUX Ta3iB 1 MOKPAIIUTH MICIEBI €KOJIOTIYHI YMOBH.
Po3pobka cuctem enexTpornocrayaHHs 3 BUKOPUCTAHHSAM COHSYHHUX €JIEKTPOCTAHLIN
BUMAarae KOMIUIEKCHOTO MIAXOAY, KU BKJIIOYAE aHami3 Oi3Hec-moTpeo,
IPOEKTYBAaHHS, MOHTaX, BBEJICHHS B €KCIUTyaTallll0 Ta MOJaIbIlle 00CITyrOBYBaHHSI.

Taki cucTeMu He TUTbKH MiJIBUILYIOTh EHEPTeTUYHY HE3aJIEKHICTD 1 HAAIMHICTh
MOCTa4YaHHs, a ¥ BIJKPUBAIOTh HOBI MOKJIMBOCTI JJI1 €KOHOMIYHOTO 3pPOCTaHHS Ta
CTaJIOTO PO3BUTKY CLIBCHKOTO TOCIIOAAPCTBA.

VY 11bOMY KOHTEKCTI aKTyaJbHICTh JOCHIKEHHS Ta BIPOBAIKEHHS COHIUYHUX
eICKTPOCTaHIIi Ha QepmMax € JayKe BHCOKOI, IO 3yMOBJIIOE HEOOXITHICTH
JIETABHOTO aHAJI3y Ta IHHOBAIIMHOTO PIBHS BIPOBAKEHHS B I[1H TaTy3l.

AKTYaJabHICTb TEMHU.

Eneprernuna He3aleXHICTh 1 CTaOUIBHICTB: Y CyYacHOMY CEpEIOBHIII
HECTaOUIbHOCTI E€HEPreTUYHUX PUHKIB, 3POCTAHHS I[IH Ha EJEKTPOCHEPrilo Ta
MOTEHITIHHUX TIepe00iB y MocTayaHH1 Oe3eKa BIaCHUX JHKEPEN SHEPrii cTae BCe O1IbIII
BaXJINBOIO.

CoHsIUHI1 €JIEKTPOCTAHIIIT T03BOJISIOTH CUIBCHKOTOCTIOIAPCHKOMY O13HECY CTaTH
OUIBII AaBTOHOMHUM 1 HE3aJIE€KHUM Bl 30BHIIIHIX ITOCTAYAJILHUKIB.

ExonomiuHa edeKkTUBHICTh: BHKOpUCTaHHA COHSYHOI €Heprii 3HavyHO

3MEHIIUTh Balll PaXyHOK 3a EJIEKTPOEHEPrit0 B JOBTOCTPOKOBIM MEpPCHEKTHUBI.
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3poOUBIIM TMOYATKOBI 1HBECTHIi B YCTAHOBKY CHCTEMH, BH MOJXKETE€ 3HAYHO
3a0I1a/IUTH, MiHIMI3yBaBIIIM €KCILTyaTalliiiHi BUTPATH.

Exomoriuna criiikicts: [lepexin Ha BIIHOBIIOBaHI JKepesa eHeprii, 0CO0IMBO
COHSIYHI €JIEKTPOCTAHIII1, MOKE JOTIOMOITH 3MEHIIUTA BUKUAM MAPHUKOBUX Ta3iB 1
3MCHIINTH HETATUBHWM BIUIMB HA HABKOJIMINHE cepemoBuie. lle BakmmBO ist
30€peKEHHS E€KOJIOTIYHOI PIBHOBAard Ta TOKpPAIEHHS SKOCTI JKUTTS B CLIbCHKIN
MICIIEBOCTI.

Texnonoriunuii mporpec: 3a ocTaHH1 pOKU OYJI0 JOCATHYTO 3HAYHUX YCIIXIB Yy
BUPOOHUIITBI Ta BCTAHOBIIEHHI COHSAYHUX MaHeNeH, 10 3p00KMII0 X OUIBII IOCTYITHUMHU
Ta edexkTMBHUMH. [HHOBalli B Iii 00JiacTi JOMOMAaralOTh 3HU3WTU BUTPATH Ha
oOnagHaHHS 1 MABUIIUTH MPOAYKTHUBHICTb.

3a0e3nedeHHs CTalIoro po3BUTKY: BripoBa/pkeHHS (HOTOCNIEKTPUYHUX CUCTEM
Ha d¢epMax CHOpuse CTajJoOMy PO3BUTKY IHX MIANPUEMCTB, TMIiABUIIYE IX
KOHKYPEHTOCTIPOMOKHICTh Ha PUHKY Ta CHPHUSIE JOBTOCTPOKOBOMY EKOHOMIYHOMY
3pOCTaHHIO.

OTxe, aKTyaJIbHICTh JJAaHOTO MHUTAHHS IOJISATAaE B HEOOX1THOCTI 3a0e3MeueHHS
€KOHOMIYHO1, €KOJIOTIYHOI Ta €HEePreTHYHO1 €(EeKTHUBHOCTI CUIbCHKOTOCIIOIAPCHKIX
MIIIPUEMCTB Ta MIABUIIEHHS iX CTIMKOCTI Ta KOHKYPEHTOCIPOMOYKHOCTI B CY4acCHHUX
yMOBax.

[is11 Ta mpoGIeMu AOCIIIKEHHS.

Po3poOka Ta BrpoBaikeHHS €()EKTUBHUX CUCTEM EJIEKTPONOCTavYaHHs (epM Ha
0a3i COHTYHUX EJECKTPOCTAHIIIHN 3a0€3MEeUUTh CHEPTOHE3ATICKHICTh Ta CKOPOUCHHS.

JlocmaHUIbK] 3aBIaHHS:

1) Amnam3 mnoTpe6 Kommadii: Bu3HaueHHS 3arajJbHOTO  CIIOXWUBAaHHS
enekTpoeneprii [IpoanamizyBaTh ce30HHI Ta J000BI KOJWBAaHHS CIIOKHBAHHS
€JIEKTPOEHEPTii pepmamu.

2) Omninka noTeHIiany coHsi9HO1 eneprii: [IpoBeniTe aHami3 KJIIMaTHYHUX YMOB
y PErioHi, Ji¢ po3TalloBaHa Bailla KOMIIaHis, 00 BU3HAYUTH MOTEHINAT COHSYHOT

eHeprii Ta BU3HAYUTH HaWKpaIe MICIle /i1 BCTAHOBJIECHHS COHSYHMX MMaHEJICH.



3) Po3poOka TexHIYHMX MpOeKTiB: Po3poOka TEXHIYHUX MPOEKTIB COHSIYHUX
€IEKTPOCTaHIIIA 3 YpaxyBaHHSIM IOTPeO MiAMPUEMCTBA Ta IMOTEHITIATY COHSYHOI
EHepPreTHKH, MMiI01p HeoOXiHOro 00IaiHaHHS (COHsSUHI Oatapei, iHBepTOpH, OaTapel
Ta 1H.

4) Orinka €KOHOMIYHOI JOIIBHOCTI: pO3paxyBaTH MOYATKOBI 1HBECTHIIII,
eKCIUTyaTalliiiHl BHUTPAaTH Ta EKOHOMIYHI BHUTOAM BIiJ] BCTAHOBJICHHS COHSYHOL
€JIEKTPOCTAHIII Ta BU3HAYUTHU MEPi0]] OKYITHOCTI IPOEKTY.

Ili 3aBmaHHS COpPSAMOBAaHI Ha JOCATHEHHS OCHOBHOI METH JOCIIJKEHHS:
3a0e3neunTt  €(EeKTHUBHY, CKOHOMIYHY Ta  €KOJOTIYHO YHUCTY  CHCTEMY
EHepronocTadyaHHs (EepMEpPChbKUX TOCIOJAPCTB 3 BHKOPHUCTAHHIM  COHSYHHUX

€JICKTPOCTAHIIIN.
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1 TEXHOJIOT'TYHA YACTHUHA

1.1 Buau cuctem eHepro30epeKeHH

Enepro3oepexxeHHss - 11 IpaBOBi, OpraHizailiiiHi, HayKoOBi, BHUpPOOHHUYI,
3MIMCHEHHS TEXHIKO-€KOHOMIUYHMX 3aXxo/iB.EHeprozOepexeHHs € BaKJIUBUM
MUTaHHSIM 3aXUCTY MPHUPOJHUX pecypciB. BracHe, «eHeprozoepexeHHs» O3Hayae
3MEHIIICHHSI CTIO’KMBAHHS JICSIKUX BUJIIB €HEprii a00 MOBHE BUKIIOUEHHS CIOKUBAHHS
JeSIKUX BHUJIIB €HEPTII.

CydacHe CyCniIbCTBO MOCTIHHO CTUKAETHCS 3 MPOOIEMaMH €HEPTro30epeKeHHS
ta ekojorii. [linm Ha eHepronocii (HadTa, Byruuis, ra3) peryjsipHO 3pOCTal0Th, a
€KOHOMisl ab0o TepexiJ Ha IHIN BUAM MAJIUBA YacTO MPHU3BOAUTH JI0 MOTIPIICHHS
€KOJIOT1YHOI CHTYaIIii.

Opgnak Ha 1OOYTOBOMY PpIBHI HaJA3BUYaWHO BaXKO 3pPO3YyMITH BIUIMB
eHepro30epekeHHsI Ha eKocucTeMy. MU OLIIHIOEMO iX JIMIlIE Ha OCHOBI 37I0pOB’S
BaIlIOT0 TaMaHIIsl, HAITPUKJIa ] BUTPATH Ha OMAJICHHS Ta BUTPATH Ha AJIMBO JIJIs BAIIOTO
aBToMoOUTA. OJIHaK, BUKOPUCTOBYIOUHM TEXHOJOTIi €HEpro30epeKeHHs, BU MOXKETE
3MEHIIIUTH BUTPATH HA EJIEKTPOEHEPTi0 Ta MO3UTHUBHO BIUIMHYTU HA HABKOJIMIIIHE
CepeIOBHILIE.

Jlns Hac Ay’ke BaKJIMBa €KOJOTIYHICTh, TOMY KOXKEH XOu€ JMXAaTH CBIKHUM
MOBITPSIM, BXKMBATH HATYpaJbHI MPOJIYKTH Ta MUTHU 4ucTy Boay. OJHaK mepeBaru
Cy4acHOT I[MBLTI3alli] 3AJIMIIWINA CBIA BIIOUTOK Ha €KOCUCTEM1, OCKUIBKUA MPU3BOJATh
JI0 P13HOTO PiBHS CIIOKUBAHHS €HEPTIi.

TerunoBi enexkTpocTaHilii, siki BUPOOISIOTH €HEPrito s MOOYTOBOI TEXHIKH Ta
IIPOMUCIIOBOCTI, MOCTIAHO 3a0pyIHIOIOTh HABKOJIMIITHE CepeIoBUIIIE.
besanbrepHAaTHBHICTE MNPHU3BOAWTH JI0 TOJANBIIOrO TOTIPIIEHHS €KOJIOTIYHO1
cutyaii. [IpoTe siKicHI MPOEKTH EHEPTro30epeKeHHS ONTHUMI3yIOTh BUKOPUCTAHHS
KOXHOTO BUAY €HEpT1i.

Bubip ekonoriyHo 4YHCTUX pillleHb 3MEHIIye€ BUKHAM Ta MOKpaIlye

e()eKTUBHICTh BUKOPHUCTAHHS €HEPrii Ta eJIEKTPUKH y BAIIOMY JIOM1, CEpEJl IHIIOTO.
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Ha choroanimnmHiii 1eHb ICHY€ KiJbKa IIJISX1B MOKPAIICHHS! eHePro30epeKeHHs,
ase JUIsl JOCATHEHHsI TIO3UTUBHOTO €(PEeKTy M0 I[bOTO MUTAHHA MOTPIOHO MIAXOIUTH
BI/IITOBIIAJIGHO Ta KOMILJIEKCHO.

Hanpuknan, 3aMiHMBIIM JaMIKd  PO3KAPIOBAHHSA Ha e€Hepros0epirarodi,
mpoOyieMa EHeprocroXUBaHHS BUPIMUTHCA BaecsaTepo. llepexim Ha «3eieHy»
eJIEKTpOoeHeprito  (BITPOTCHEPATOPH,  COHAYHI  €JIEKTPOCTaHIi, IPHUILIMBHI
€JICKTPOCTAHIIII TOIIO) 3HAYHO 3MEHIIY€E HE JIMIIE CIOKMBaHHSA, a i Bukugu CO2 B
atmocdepy. EneproedexTuBHICTh TaK0X O€3MMOCEPEIHBO 3AICKUTH BiJ MOBEAIHKA
MEIIKaHIIIB OyJMHKIB Y MIiCTax, OCOOJIMBO BEITUKHX.

BuUKOpHCTOBYIOUM HOBITHI TEXHOJIOTII Ta KOHTPOJIOIOYM CIOKMBAHHS
pecypciB, Bu Moxere 3aomaautu g0 40% eneprii. 3acTocyBaHHS e()EKTUBHUX
TEXHOJIOT1 J03BOJISIE 3MEHIIMTH €HEPTOCHOXKUBAHHS, BIUIMHYTH Ha BHPOOHUIITBO
€Heprii eNeKTPOCTAHI[ISIMU Ta 3MEHILIUTU KUIBKICTh CHAJIEHOIO ra3zy.

Exonowmist Ykpainu enexrpoeHeprii

B VYkpaiHi piBeHb BIPOBAIKEHHA EHEPro30epiralouMx 3aXOAiB y CTapHx
OynuHKax Ta 00’€KTaX KOMYHAJIBHOI BIIACHOCTI € Jy)X€ HEHAJICKHUM 1 HaBiTh
KpuTUIHUM. KiJIbKICTh MOOYTOBOI TEXHIKM Cepell HaceleHHs YKpaiHU MPOJOBXKYE
30UTbLIYBATHUCS, @ 31 3POCTAHHSM BapTOCTI €JIEKTPOEHEPTii PanTOBO MOCTAE MUTAHHS
Ipo eHepro30epirarodi 3axXo/id B MOOYTI.

VYV Jneskux TpaKTyBaHHSX €KOHOMISl €Heprii He O3Hauyae BIAMOBU Bij Oar
nuBiTizamii abo oOMexeHHs cBoix mnoTped. | HaBmaku, SKII0O BH PO3YMHO
BUKOPUCTOBYETE €IIEKTPOCHEPTII0, BU MOXKETE 3MEHIITUTH CBO1 «JIETKI» IIaTeX1 B 2-3
pasu abo 30UIBIINTH KOPUCHICTh CBOIX MPHJIAJIIB O€3 JOAATKOBUX BUTPAT.

Te came CTOCYeThCS CIIOKWBAaHHS Ta3y Ha OMAJCHHS Ta MPUTOTYBaHHS iXKI.
HeedexTuBHi cucteMu EHTPAIbHOTO OMNAJEHHS XUTJIOBUX OYIWHKIB MIOPIYHO
BUTpavaroTh Outbiie 70% Termia, TOMy TEPMIH «ONATIOBAILHUNA CE30H» HE TIUIbKU
MOpaJIbHO 3aCTapiB, ajie i a0COMIOTHO Hee(PEKTUBHUM.

Takum YMHOM, KOMYHaJIbHI BUTpPATH Ha OIAJIeHHsS OYAWHKY MPU3BOIATH JI0

IMOAOPOKYAHHA K CaMOI'0 TCIlJIa, TaK 1 HiHI/I Ha ra3 Ta GHGKTpOGHepFiI-O. HpI/I‘II/IHOI-O
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IILOTO € HE JIMIIE KITOMETPU TPyO OXOJOJKECHHS, ajie ¥ BIACYTHICTh 130111 B
OyAIBJISIX, Uepe3 IO TETIO BTPAYAETHCS «B IMOBITPSI.

Macmtabuuii mian eneprozoepexeHHs 3amiaHoBano Ha 2025 pik.

[x MeTa — eHepreTMyHa HE3alEKHICTh, IO CHOTOMHI JIy’Ke BAKIMBO IS
VYxpainu. OgHuM 13 HaNpSMKIB € THBECTHIII] y BiTHOBIIOBaHI Ta HEBUKOIIHI JKepera
€HEeprii IS JOCATHEHHSI MaKCUMAaJIbHOI eHeproe(eKTUBHOCTI.

[IpiopuTer TaKoXX HalaBaTUMEThCS BHUKOPUCTAHHIO EHEPro30epiraloumx
TEXHOJIOT1H, TaKuX SK CIOXHBAHHS XOJOJ0AareHTIiB, YTeIUIEHHS Oy 11BN 32 PaxXyHOK
JepKaBHUX KOILTIB, BIIPOBA/KEHHS CHUCTEM KOHTPOJIO CIIOKMBAHHSA €Heprii Ta
eHeproe()eKTUBHOCTI. Alle 1 nMpodiieMa CTOCYEThCA HE TUIBKH HAC HA JIEP>KaBHOMY
P1BHI, BOHA CTOCYETHCS KOYKHOTO 3 HAC OKPEMO.

Po3ymitoun, HaCKIJIbKU BaXXJIMBO EKOHOMHO BUKOPHUCTOBYBATH €HEPrOPECYPCH,
3aCTOCOBYIOYM €Hepro3oepiraroyi 3axXou B mo0yTi, MO>KHA 3HAUHO CKOPOTUTH BJIACHI
BUTPATU Ta 3a0LIaIUTU HA YOMYCh KOPUCHOMY ISl CBOTO JIOMAIIHbOI'O OOIKETY.

Enepro30epexeHHs HE TUIbKM MO3UTHUBHO BIUIMHE Ha 3JI0POB'St €KOCHCTEM 1
rJI00aJIbHOTO MOTETUTIHHS, ajie il HABYUTH HAC 1 HAIIMX HAIIaAKIB OyTH 00EpEeKHUMHU Y
BChOMY. Tpeba HaBUMTHCS HE JIMIIE OTPUMYBATH Ta CIIOKUBATH, a ¥ Bimgaatu. [3]

1.2 Tunu consiuHux OaTapeit

Jlnst  oTpuMaHHS TEIJIOBOI Ta  €JIEKTPUYHOI €Heprii 3  COHSAYHOTO
BUIIPOMIHIOBaHHS BUKOPUCTOBYIOTHCSl CIELIabHI MPHUCTPOi, TaK 3BaHI COHSYHI
naneni. [Homi iX HA3MBaKOTh COHSYHUMHU €JIEMEHTAMHU. 3a TPUHLUIOM Jii BOHU
KiacuQikyloTbcss HacTynHUM uuHOM: * dotoenementu °* Konekropu temna VY
doToeneMeHTax Mepuioro TUIY CBITIO Ta 1H(payepBOHE BUIIPOMIHIOBAHHS BiApasy
NEPETBOPIOIOTHCA Ha €NeKTpUKy. lle MOXIMBO 3aBAsSKM HaAMiBIPOBIIHUKOBUM
BJIACTUBOCTSIM YHCTOTO KPEMHIIO Ta JIESIKUX CITOJIYK.

Konu cBiTi0 moTpamise Ha €IeMEHT COHSYHOI MaHesl, CTBOPIOETHCS PI3HULS
MOTEHITIAMIB 1 CTPYM TeHepyeThes p-N-niepexoaom. JpiOuuii, He Ounbine 0,6 mmarka,
HE3aJIeHO BiJl Horo po3Mmipy. Buxigna Hampyra mMoke Oyt 30UIbLIEHA HUISTXOM
MOCJIIJIOBHOTO 3'€IHAHHS OKPEMHUX €JIeMEHTIB. ToMmMy iX Ha3MBalOTh COHSYHUMU

Oatapesmu, TOOTO TTOPYY 3 OJTHAM 1 TUM KE CIIEMEHTOM.
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CoHsiuHa MaHeNb Ma€ PIJIKUN TEIJIOHOCIM, SKWUW TOTJIMHAE 1H(pPavepBOHE
BUIIPOMIHIOBAHHS, HArpiBa€ThCs, PO3LIMPIOETHCA Ta LUPKYIIOE B TEPMETHUYHIN
CUCTEMI.

[x MoHa BuKOpHCTOBYBaTH 1is: * Bomu * MinepanbHoro macna * ConeHoi
Boau TeruioHOCii HarpiBaloTh BOAY MAJIA OMAJ€HHS MNPUMIIIEHb, MOOYTOBOTO YU
IIPOMHCJIOBOTO BHKOPHCTaHHA a00 00epTaroTh JiomaTi TypOiHU Uil BUPOOHHUIITBA
enekTpoeneprii [1].

1.3 Tum consyamx MomymiB [IpoMHCIOBICTE B OCHOBHOMY BHPOOJIIE TpU
TUIIA COHSTYHUX MOJIYJIIB.

1. MonoxkpucTan

2. lonikpucraaiaHuii

3. TOHKOIUTIBKOBUMA

Monokpucmaniyxi naneni  lMonikpucmanivyxi naneni Tonkonniekoei naxneni

Pucynok 1.1 — Tunu coHTYHUX MaHenen

VY mepmmx 180X BUKOPUCTOBYETHCS YUCTUN KPEMHIN 13 HAITMJICHUM CIUIaBOM 13
30BHIIIHBOTO OOKY Ta €NEKTPONPOBIIHOI0 OCHOBOIO Ha THJIbHIN CTOPOHI.

TOHKOIJIIBKOBI COHSI'YHI €JIEMEHTH MOXYTh BHUTOTOBJISITHCS 3 aMOpP(HOro
KPEMHII0 YW IHIIMX HAMIBIPOBIAHUKOBUX MarepiaiaiB abo IMIISXOM J0JIaTKOBOTO

HAITNJICHHS.
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Bci Tunu BUMararoTh po30poro 30BHIMIHBOTO IIapy 31 ckiia abo moyiMepy Juis
3aXHCTY BiJ] BOJIOTH Ta MEXaHIYHUX MTOITKOIKCHbD.

Constuni 6aTapei BUKOPUCTOBYIOTHCS B TOBCAKJACHHOMY KUTTI, IPOMUCIOBOMY
BUPOOHUIITBI €JICKTPOCHEPTII Ta SIK €IEMEHTH PyXy B KOCMIYHHMX KOpPaOJIsix.

ToMy BOHU MalOTh pi3Hi BUMOTH.

* Koedimient xopuchuoi aii (KKJ)

* TepmiH cy)6u

* Bara

* Baprictb

BuOip BIAMOBIIHOTO THITY COHSIYHOTO MOAYJIS AJI1 YCTAHOBKU 3/IIMCHIOETHCS HA
OCHOBI CIIBBIIHOIICHHS ITUX MOKA3HUKIB.

Takox BpaxoByeTbes: TemmepaTypHuii KOe(DIIiEHT - 3aJeXHICTh BTpaTU
MOTY>KHOCTI BiJ] KOJIMBaHb TEMIIEPATYpPH HABKOJMIIHBOIO cepenoBHIla ['apaHTis
BUPOOHHUIITBA - TOJI MOTY>KHICTh 3MEHIIYETHCA, aJI€ € MEP10J, TPOTATOM SKOTO BOHU
3MiHIOI0ThCS 10-15%.

Posmip - sika moma abo COHSYHI MaHeNni MMOBUHHI reHepyBatu 1 kBT
€JIEKTPOCHEPT 1.

MOHOKpHUCTAIIYHUNA — HAWAOPOKYMN 1 HAWBaXKYUM, ajle MpPU LBOMY Mae
HaviBumuit KKJ[ (mo 25%), naiimenmry BupoOHu4y muionty 1 kBT (mo 8 kB.M.) 1
HaOuTbIuii TepMiH cioyxOu ( 20-25 pokiB), 3 HHU3BKOI TEMIEPATypor Ta
OB’ SI3aHMMHM 3 9acOM BTpaTaMU eJeKTpoeHeprii ToHKa IIiBKa — JACIIeBINa, JeTa Ta
Ma€ JeNo MHPIUNH poOoUnid Jiana3oH, HIXXK MOHOKPHUCTAJIIYHA, aje Ma€ TapaHTIIo
MEHIIIE 3 POKIB 1 CHJIBHO 3aJICKHUTh BiJl TOI'OJIHUX YMOB.

[TonikpucTaniuyHi COHSAYHI MOJYJI MOTPeOYIOTh y 6araTo pa3iB OlIbIle IJIOLI
MOHOKPHCTAIIB 1 ITBKU 1t BUpoOHUITBA 1 KBT. [IpoTe 3a iHmMMME MOKa3HUKaMH
BOHU CYTTEBO HE TIOCTYNAIOTHCS MOHOKPHCTAIIYHUM COHSYHHM ejleMeHTaMm 1 B 10
pa3iB MEPEeBEPINTYIOTH TTIBKOBI COHSAYHI €JICMEHTH.

®doTOCNIEMEHTH 11 TOHKOIUIIBKOBUX COHSIYHMX OaTapeil BUTOTOBJICHI 3
HACTYITHUX MaTepiaiB:

* AMOpQHMIT KpeMHIH
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* Jlucenenua iHA1IO Ta MiJi

 Tenypun KaaMmiro

Jlns oTpumaHHS p-n TEPEXOdiB HAIIBIPOBITHUKOBI Marepiaid JETYIOTh
dbocdhopom, rasgiem abo CipKoro.

B sikocTi aHO/11B BUKOPHCTOBYIOTH HAMTUJICHHS MOJIIOIeHY, OKCHJI ITMHKY, 0JI0Ba
a6o rauiro.

Karon (ctpymonpuiimay) CKIIagaeThbesl 3 METANIEBOI MJIACTUHM.

Pucynok 1.2 — BUrotoBjaeHHs! COHSIYHOI MaHEI.

OTpumaTHl eNeKTPOCHEPril0 Bl COHSYHHX OaTapel KOJEKTOPHOTO THUITY
ckianuime, a ix KKJ B HazemMHux ymoBax Moxe gocsiratu 25-35%. Jlist onaneHHs
MPUMIIIEHB 1 BOJOTIOCTaYaHHs, SKIIO JOCTaTHHO HArpiTH Xxojoaoarent no 100 °C, To
TypOiHI 3HaI0OUTKCS TieperpiTa napa 3 remneparyporo 350-500 °C 1 tuckom 15 MIla.

JIist 1Ib0TO BOHU OYIYIOTH «COHSYHY BEXKY» 1 IEpecyBalOTh HABKOJO HeEl
n3epkana, mo0 chokycyBaTH BiIOWTE COHSYHE CBITIO HA HEBEJIWKIA UISHIN
npuitMaya. AOO BHUKOPUCTOBYHTE MapaOOJIYHUN KOHIIEHTPATOp 13 JBUTYHOM
Cripniara ocTaHHbOi po3poOku. OCKIIBKM BOHM BIJHOCHO Mayli Ta PYXJIUBI,
B1IOMBarOYl TMOBEPXHI 3HAXOMATHCS B HAWKPAIIOMYy TIOJOKEHHI BIJTHOCHO COHIIS
NpOTATroM JHs. [1]

Pi3HuIsg Mi>k MOHOKPHCTAIIYHUMU 1 TTOJTIKPUCTATIYHUMU TTAHETISIMU.

[lepm 3a Bce, ciijf 3a3HAYUTH, IO OOMJIBA TUIIM MAHEIEH BUTOTOBISIOTHCS 3a

OJIHAKOBOIO TEXHOJIOTIE€I0, SIKa BXKE€ CTajga KiIacuuHow. KpemHieBi (oroeneMeHTH
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310paHi B KpUCTaJiyHl MOAYJ1. Moaysl MiIKIIOYa0ThCS 32 JOMOMOTOIO CIeIiaabHOT
IIMHA. 3aBISKHA PI3HOMAHITHUM KPITUICHHAM 1 KapKacaM Taki MaHell MO)KHA KPIMUTH
Ha Oy/b-sIKY TTIOBEPXHIO.

MOHOKpHUCTAIIYHUN  COHSYHUM  MOJIyJb CKJIAQAa€Tbcd 3  KPEMHIEBOTO
dboToMOy sl (MOHOKPHUCTATIIYHOTO), 310paHOTO B TBEPAOTUIbHY maHenb. Kopmyc 3i
CKJIOBOJIOKHA 3axHIIae 6aTapero BiJl 30BHIIIHBOTO BILIUBY. [lomikpucTaniuHi KOMIPKH
BUTOTOBJIEH] 3 TOTO  KPEMHIIO, aJie MEHII TPYJAOMICTKUM CIIOCoOOM. Ix cTpykTypa
TPOXH 3EPHUCTA, 0 POOUTH iX Jemnio MeHI eeKTUBHUMHU. Kopiryc BUTOTOBICHUI 3
AIIOMIHIIO, 1110 3a0€3MeUy€e 3aXUCT 1 JOBIOBIUHICTh IMAHEIII.

30BHINIHINA BUTJISAJ MTAHEJ1 COHSIYHUX OaTapen.

MoHOKpHCTaIIUHI Ta MOJIKPUCTATIYH] 6aTapei MaroTh ACIIO PI3HUN BUTJIS/.

[lepmmii ofHOP1AHMIA 32 KOJILOPOM 1 Ma€ 3aKpyIJieH1 KyTu. Jpyruii kBaapaTHUn
1 Ma€ HEOJTHOPIIHY CTPYKTYpPY (Uepe3 pI13HUI pO3MIp KPUCTAJIB 1 HAABHICTh IOMIIIOK).

MoHoKpHCTaJId MIIHIII 1 TOMY 3aiMaloTh MeHIIe micis. [lomkpuctamynuii
BUMaArae O1JIbIIIE€ MICIIS.

EdexTuBHicTh consiuyHOi maneni. Bubip Tumy coHsuHoi Oarapei MOBHUHEH
IPYHTYBaTUCS Ha e€(DEKTUBHOCTI.

KKJI MoHOKpHCTamiuHOT Maymiaam cTaHoBUTh 23%, momikpucTanigHoi - 18%.

JIyist OpiBHSIHHS: , €EeKTUBHICTh TOHKOILJTIBKOBOI MOJIEJII CTAHOBUTH OJIN3BKO
13%.

YMoBH ekcrutyararlii MoHOKpUCTan € Oulblll yHIBepcaibHuUM. Hampukian,
oMy mijiiie MiHycOoBa TeMIiepaTypa 1 mpsiMi COHSIUHI POMEHI.

[TomikpucTamyuuid — NpPU3HAYEHUH JI1 PO3CISIHOTO CBITJA, HANpPHUKIAA, Y
noXMypi JiH1 a00 B MI>KCE30HHSI.

Herpanartiss MOHOKpHCTaIIYHI Ta TIOJIKPUCTAIIIYHI COHSYHI €JIEMEHTH 3 9acOM
HOTIPIIYIOTh MPOAYKTUBHICTb.

MonokpucTanu po3nafaroTees Tpoxu mBuame. [Ipudmmsno 0,4% Ha pik.

MoHoOKpHCTalIIYHI MMaHesl CKJIaJHIII Y BUTOTOBJEHHI 1 TOMYy A0poxkyl. BoHa
3pocte npubnuzHo Ha 10%. Foil Panel Tak, manens € HaliqenIeBIIO0 3 1HIIUX THUIIIB

constuanx Oatapeit. KKJI cranoButs Big 9,5 mo 19,9%.
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[H111 B1acTuBOCT1 (hOJIBTOBAaHUX MaHENCH:

* ['Hy4KiCTB.

e [liaBUIIEHHS TPOIYKTUBHOCTI 32 JOIIOMOT'OI0 PO3CISTHOTO OCBITJICHHS.

* Huxya BapTICTh HIXK KPUCTAJ.

» Jlnsa migBuIeHHs epeKTUBHOCTI MOTpiOHA BEJIHMKa IUIONIA YCTAaHOBKHU. [2]
BukopucranHs pi3HUX THITIB COHIYHUX €JIEMEHTIB Y ITOOYTI Ta MPOMMCIOBOCTI.

BpaxoByrour BCl YMHHUKH Ta BUMOTH, JJIS JKUBIICHHS KOXXHOTO OYIWHKY
BUKOPHUCTOBYIOTBCSI MOHOKpHUCTaNIIyHI a00 TOHKOIUTIBKOBI COHsiuHI Oatapei. Ha
IPOMUCIIOBUX  COHSIYHMX  EJEKTPOCTAHINSX  PEKOMEHAYEThCS  YCTaHOBKA
MOJIKPUCTAIIYHUX COHAYHUX MOAyJiB. [lonikpucramiyHi COHAYHI MOAYJIl TaKOX
BUKOPUCTOBYIOTBCS B KOCMOCI, 1 X YHMCTOTa KpeMHil0 cTaHOBUTH 99,999%. Bonu
BUTOTOBJICHI 3a CKJIQJHOI0 TEXHOJOTI€l0 OaraTolapoBOro HAHECEHHS 1 3J/1aTHI
MEPETBOPIOBATH COHSYHE BUIIPOMIHIOBAHHS PI3HUX YacTOT B €NEKTpUKY. Lle o3Hauae,
mo KKJ[ moxe nocsaratu Bpaxarounx 40%, 4oro moku 1m0 HEMOKIMBO JOCSITH B
Ha3eMHUX yMoBax. HaBiTh y HOMIpHHUX IUPOTAX BUT1IHO BUPOOIISITH €IEKTPOEHEPTIIO
31 CBITJIA 32 JOTIOMOTOIO TUIOCKUX COHSIYHUX MOJIYJIIB Ha BEJIMKUX €JIEKTPOCTAHIIIAX 1
B Oynunkax. [Ipo ne cBigunth gocin Janii Ta HiMeuunHu. A B )kapKux perioHax cBiTy
COHSIYHI MaHesl MaloTh OUTbIIMK noTeHIian. Bonu Bxe aitoth y Kanidopnii (CILA),
Mexkcui, Icrianii, Mapokko, €runTi Ta 1HITUX MiBICHHUX KpaiHax.

I[le TomMy, mo B IUX KpaiHax HAWOUIbIIE COHSYHUX JHIB 1 HaWBUII
cepeaHbopiuHi TemmnepaTypu. KpiM Toro, OUIbIIICTh KpaiH NPONOHYIOTh MOMKJIUBICTh
MPOJIaBaTH HAJJITUIIIKK €HEPTIi 3a CIeIIaTbHIMU «3EJICHUMH Tapudamm.

HemonaBHo 3’sBUBCS Jy>Ke€ IIKaBUM 1 MEPCHEKTUBHUN TiOpUJ COHSYHUX
Oatapeli — po3yMHa KBiTKa. Burnsmgae sik TiIraHTCbKUN COHSAMIHUK. Po3Mip memocTok
Moxe nocsirat 10 MeTpiB, a CEpBOJBUTYH 00€pTa€ 1X HABKOJIO COHIISI Ta PETYIIIOE KT
Haxwiy. KpiM Toro, mpu CHJIbHOMY BITpi, BHOYI a00O B JOLIOBY MOTOJy HMPHUCTPIN
ABTOMATUYHO CKJIaJla€ BEPCTaK 1 OMyCKae Horo B Oe3MeyHe MOJIOKECHHS. 3asiBIcHa
NoTYXHICTh 3,2 kB1/r0o1, 3a pik MoxkHa otpumat Big 3200 1o 6400 kBT 3ayie’xHO Bij

kiiMaty. «CoHsiYHA KBITKa» BkKe Mae MacoBuii monut y €Bpomi ta CIIIA.
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1.4 3enenunii Tapud B Ykpaini

3enenunii Tapud — 11e MEeXaHi3M, SKUH JO03BOJISIE CHEPrOKOMIaHisM (00JIeHEpTO)
POJABATU HAJJIMIIKU E€JIEKTPOCHEPril 3 ajJbTEPHATHUBHUX JIKEPEN eNeKTpOeHeprii
BIJIMOBIAHO J10 pimieHb JlepkaBHOT KoMicii YKpaiHu.

[ToOyTOB1 crokMBavi MAalOTh MPAaBO BCTAHOBUTH Y CBOIX OCENSIX €JICKTPUUHY
YCTaHOBKY, sIKa TIEPETBOPIOE €HEPTil0 COHISI Ta/a00 BITPY B €JIEKTPUUYHY EHEPTiio
3arajJbHOIO0 BCTAHOBJICHOIO OTYXHicTIO 30 KBT.

BinnosigHo 1o 3akony Ykpainu «IIpo puHOK eeKTpUYHO1 eHeprii» AoMmycTuMa
HOTY>XKHICTh 32 JOTOBOPOM 31 CIOXKMBAu€M IpO HaJaHHSA MOCIYT 3 PO3MOJLTY
(nepenayi) eNEKTPUYHOI €HEprii Ta MpojaxKy BUPOOJIEHOI €IEKTPUYHOI €Heprii He
MOJK€ TIEPEBUIIYBATH JOTOBOPY KYyIiBIi-npoaaxy Green is a cremialbHui Tapud, 3a
SAKHUM JIep>KaBa KyIly€e €JIeKTPOEHEPIi0 y MPUBATHUX KOMIIAHIHM 1 KOPTIOpALIIi.

Cxema aistume 10 2030 poKy 1 CTOCYETBCS JMILIE €HEPrii 3 allbTEePHATUBHUX
mxepen. CoOHsUHA EHEpris BBa)KAE€ThCS HAWOUIBLI IOMIMPEHOIO 1 TOMYJISPHOIO.
[Iponaroun, MOKHa OTPUMYBATH CTaOUIBHUN NMacuBHUM Aoxin. Tapudu 3 yacom
OyAyTh 3HMXKYBATUCS, TOMY BapTO SIKOMOTa LIBUAIIE MiJKIIOUATUCS N0 «3EJICHUX»
Tapudis.

Kynytoun constuni Oartapei 3a «3eineHuM» TapudoMm, ¢izuuHi ocoOu Ta
KOpHopariii Tako poOJISITH CBIM BHECOK Y BUPIIICHHS 1HIIMX HAraJIbHUX MPOOIeM:

* 3MEHIINTY BUKHUIY MAPHUKOBHX Ta31B IIJISTXOM 3MEHIICHHS 3aJI€KHOCTI BiJ
BUKOITHOTO TanuBa. Bce 1e pomoMara€ 3MEHIIUTH MIKOIY HABKOJHIIHBOMY
CEpEIOBHILLY.

* Jlusepcudikaiis eHepreTuyHoro noptdesns. Pi3HOMaHITHICTb AKepen eHeprii
3a0e3rneyye OUIbLI CTay Ta Ha/IliHY €eHEPreTUYHY CUCTEMY.

VYce nipo «3eneni» Tapudu s HacesneHHs Ta 613Hecy: OcoOIUBOCTI TPOTPAMH.

Po3BuHEeH1 KpaiHu CBITY aKTMBHO MPOCYBAalOTh TNIE€pexii Ha BCl BUIU
BIJTHOBJTIIOBAHMX JDKEPEN eHeprii. YKpaiHa TakoX MPUETHATIACS 0 CBITOBOTO TPEHIY
eHepro30epeKeHHS.

[cHyroui mporpamMu CHOpsIMOBaHI Ha CIHPUSHHS PO3BUTKY HOBHUX CIIOCOOIB

BUPOOHMIITBA EIEKTPOCHEPTI.
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«3eneHi» Tapudu — 1€ KOpUCHA OMIlsA JJIs BCiX, XTO X04e 3a0e3medyuTH
C€HEProHEe3aNIeKHICTh, a TAKOX BUTIIHO MPOJAaBaTH CBOIO eleKTpoeHeprio. CoHsuHI
€JICKTPOCTaHIIIi BIIHOCHO MIBUAKO OKYIAOThCs (5-7 pOKiB), a MOTIM OTPUMYIOTh TOX1]T
3a paxyHOK MPOJIAXKy €Heprii 3 BIAHOBIIOBAHUX JIKEPE.

OOmexeHHs Ta 1iHU «3eneHoro Tapudy» Enexkrpoenepris 3BepHIThH yBary, 1o
BIJIMOBIAHO JIO TMOTOYHUX OOMEXEHb (PI3MUHI 0COOM MOXKYTh BCTAHOBIIIOBATH
oOnmagHaHHS 3 MakCUMalbHOIO TOTYkHicTI0O 30 kBT. Hemae obOmexenp 1momo
MOTY)KHOCTI KOPIIOPAaTUBHUX CHCTEM BHUPOOHUIITBA COHSIYHOI eHeprii. JlepkaBa
rapaHTye MOBHUI BUKYI BUPOOJIEHOT €Heprii.

Kpaina TakoXx BCTaHOBHJIa €KOJIOTIYHUN Tapu@ Uisl JTOMOTOCHOAAPCTB Y
po3Mipi 16 €BpOIIEHTIB 3a KiJIOBAT (32 YMOBH, 1110 cXeMa 3amnpaiiroe 10 2025 poky).

Jlns koMepiiitHuX oneparlii BapTicts 1 kBT/roa eHeprii cTaHOBUTH 15 1IEHTIB
JUIsl HA3eMHO1 cTaHIii Ta 16,4 1ieHTa AJisl CTaHIli Ha J1axy.

Tepmin nii «3enenux» Tapudis B YKpaiHi

BianoBigHO 10 YMHHOTO 3aKOHOJABCTBA «3€JieHD» Tapudu B YKpaiHi [110Th J10
31 rpyans 2029 poky. A 3 1 ciuas 2030 poky OyayTh MOXIJIMBI pi3HI MEXaHI3MU
poJaxy ab0 BUCTABIICHHS PaXyHKIB 3a €JIEKTpoeHeprito. BiH yxe 3aTBepmkenuii abo
Oyne 3aTBep/pKeHUM y MallOyTHboMy. BiacHuKaMm riOpuaHUX €JIEeKTPOCTAHINN CIlij
3a3HAYUTH, 1110 BOHU BXKE MOXKYTh MPOJABATH HAJJIMIIKU BUPOOJIEHOI €Heprii CBOiM
rocTayajbHUKaM 3a IOroBipHOIO 1iHOM0. [le mependayeno nocranoBoro HKPEKII 847
Bi1 9 TpaBHsa 2023 poky.

Burona Bin «3enmenoi» eHeprii «3eneHi» Tapudu — 1€ MOXKJIMBICTH IIPOIaBaTH
€JIEKTPOCHEPTII0 Ta OTPUMYBATH IPUOYTOK, PO3MIp SIKOTO BU3HAUAETHCA HACTYTHUMU
dakTopamu: °

Tunu COHTYHUX €EHEPTOCUCTEM.

MepexeBi TpUCTPOT MOKYTh OKYIUTHCS IIBUAILLIE, HIXK TOPUIHI YCTAHOBKHU.

* IlponykTuBHiCTh cTaHIii. YuM BUIIMA 1€ MOKa3HUK, THM OlJIbIIe

€JIEKTPOEHEPTii 1 BUILIE JOX1]I.
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* CnoxuBanHa. Konu crnoxuBaHHS BIJHOCHO HHU3bKE, OLUIbIIEe €Heprii
IpoJaeThes 3a «3edeHuMu» Tapudamu. Lle MO3WTUBHO BIUIMBAaE Ha JOXOIU BiJ
BUPOOHUIITBA CICKTPOCHEPTI.

* YcraHoBka coHsiuHux nanenei. [1[o0 cuctema BupoOsiia BEMUKY KUIBKICTh
€JIEKTPOCHEPTii, SIKOMOTa O1JIbIIIe COHAYHOI €Heprii Ma€ I0CATaTH MOBEPXHI MaHEIeH.
Jlns iboro axisiil nependayaroTh 037114 HIOAHCIB, HAMPUKIIA, KyT HAXWTy MMaHeIeH
B 3aJIC)KHOCTI Bijl reorpadiuHoro po3rairyBaHHs.

* CepaicHe obciyroByBanHs. [Ipu perynsipHomy 1 HalneXHOMY 00CTyTrOBYBaHHI1
Ballla COHSYHA CTaHLIS IMpalloBaTUME HE TUIBKM JOBro, aje d 3 MaKCUMAaJIbHOIO
e eKTUBHICTIO. L{e MO3UTUBHO MO3HAYAETHCS HA TEPMIHI CITYKOH BCIX BY3J1iB CUJIOBOI
YCTaHOBKH.

[Tpamroroya coHsTYHA €1EKTPOCTAHLIIS M1 “3eJIeHUM Tapu(’” NPUHOCUTH CBOEMY
BJIACHUKY HIOMICSYHMI n0xiA. Po3paxyHOK 3a HajgaHy €HEpriro BiIOyBaTUMETHCA
HEPEBAXKHO 710 15 ymciia HaCTYIHOTO MiCSILISL.

Odopmiienns "3enenoro" tapudy

«3eneHi» Tapudu MOXKYTh BUCTABIISITH TMPHUBATHI Ta ropuanydHi ocodbu. Ocooi,
sKa HE MAa€ YUHHOTO JOrOBOPY MO MOCTayaHHS €JIEKTPUYHOI eHeprii, Moxe OyTu
BIJIMOBJICHO B YKJIQJICHH1 JIOTOBOPY MpO IMOCTAayaHHs «3eJieHOi» eHeprii. Koau Bu
3pO3yMi€Te, IO TaKe «3€JICHa» EHEPTis, BU MOXXET€ CTBOPUTH Tapud HJid CBOEI
CUCTEMH.

Ieit mporiec CKIaAa€eThCs 3 KITBKOX €TaIliB:

* CrouaTtky BaM MOTPIOHO BU3HAYUTH JIXKEPENO >KUBIICHHS JUIS BaIIOro
OynuHKy/TipuMitieHHs. [le MoxHa 3poOUTH, 3BEpPHYBIIKCH JO CBOTO MOCTadaJlbHUKA
yHiBepcanbHuX nociyr. [locayry, 1o HagatoThCs, TAKOXK BKa3yIOThCS B JOTOBOPI MPO
T IKJTFOYEHHS.

* V pa3i HeoOXigHOCTI 30UIbIIEHHS MOTYKHOCTI HEOOXIJTHO MOJaTH 3asiBY
orepaTopy pPO3MOAUTHHOI MEpeki 3a BiAMoBIAHUM mabioHoM. [Ipotsrom 10 mgHIB 3
MOMEHTY 3BEpHEHHSI ONIEPATOP MIJATOTYE TEXHIYHI YMOBH Ta JOTOBIP PO MPUETHAHHSL.

VY pa3i HEOOXITHOCTI Y3rOJKEHHS TEXHIYHOTO 3aBJIaHHS Ta YMOB JIOTOBOPY

TEpPMiH BUKOHAaHHA MOXke OyTu mpojosxkeHuit 10 20 auiB. [loTiM po3poOiseTbes Ta
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HOTOJKYETHCSL MPOEKTHA JIOKYMEHTAlllsl Ta pa3oM 13 BBEJIEHHSAM B EKCIULyaTallilo
3MIACHIOETHCS  BIAMOBIAHE  OyMIBHUITBO YW  PEKOHCTPYKIISA  BHYTPIIIHBOI
€JIEKTPOMEPEKI.

Hanpukinmi mpoiiecy HEOOXITHO TMepeyKJIacTH JOTOBIp PO3IOILTY
enektpoeneprii. Ilicns BupimeHHs mnpoOJeMu HecTadl eJIeKTpPOeHeprii Mae
po3noyaTucst OyJIBHULTBO COHAYHOI eHeprocuctemu. Llei eran 3a3BuYail BKIIOUae
BUOIp 1 BCTAHOBJICHHS COHSIYHUX MOMYJIB, IHBEPTOPIB, CUCTEM KPITUICHHS Ta 1HIIUX
KOMITOHEHTIB.

* [Ticis moOy0BY COHSAYHOI €HEPrOCUCTEMH 3 «3EJICHUM» TapU(PHUM IIJIaHOM
HEOOXITHO MoJaTh 0a30BOMYy MOCTAYajJbHUKY BIANOBIIHY JOKyMEHTalito. BoHu
MOBUHHI MICTUTH 1HGOPMAIIIIO PO TEXHIYHI XapaKTEPUCTUKH CTAHIIII Ta TOCIYTH, 110
Ha/Ial0ThCSL.

e 3aBeplIaJIbBHUM €TallOM € CTBOPEHHS JOrOBOPY KYIIBII-NPOAAXKY 3
«3eneHuMm» craBkamu. lle maroTh 3pobutn B obnenepro. s 1mporo HeoOXiAHO
HaJaTH CHEIIaliCTy JOKYMEHTH, [0 MIATBEPKYIOTh HASBHICTb COHSYHOI
€JIEKTPOCTAaHIII Ta ii TEXHIYHI1 XapaKTePUCTUKH.

Jnis opopmiteHHs TOroBOopy KoMIaHis, sika BcraHoBioe CEC, moBuHHA HagaTH
pPaxyHOK, acopT MPUCTPOIO Ta OJAHOJIIHINHY CXEMY MIAKITIOYEHHS.

Cepenniit yac miIKIIOUYCHHS 32 «3eJIeHUM» Tapudom cTaHOBUTH 30 AHIB.

OHOBJIEHI YMOBM THUMYacoOBOIO IMIJKIIIOUEHHS enekTpooOnanHanus Ilicns
BBEJICHHSI BOEHHOTO CTaHy B YKpaiHi 3MIHWJIHCS YMOBH THMYAacOBOTO IiAKITIOYECHHS
enekTpooOnanuanua. Hapasi  metonmuka dopmyBaHHS TapudiB Ha NpUETHAHHS
CUCTEM pO3MOJUTY €JeKTPUYHOI EeHEeprii Ta Mepex IMepeAadl Ta po3NOILTY
PETYIIOETHCS TOCTAaHOBOIO Bif 26 6epesnst 2022 poky.

OmnepaTopaM cUCTEM PO3IOALTY EIEKTPOCHEPTil JO3BOISIETHCS 00CTYTrOBYBaTH
€JIEKTPOYCTAaHOBKH, MPU3HAYEHI JIJISl CTIOKUBAHHS €JIEKTPOCHEPT i, JIUIIIE THMYACOBO.

VY pa3i BUKOHaHHS 3aMOBHUKOM PIIIICHHS OMEpaTop HE Ma€ TMpaBa BiIMOBUTH
3aMOBHHKY B JOCTYI1 A0 PO3NOALTEYOI MEPEKI.

3BEpPHITH yBary, 110 MOCIYTH WICHCTBA € 0€3KOIITOBHUMH.
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3Bepraemo Bamry yBary, 10 NpOTIroM IECTH  MICSIB  ICA
CKAaCyBaHHS/IPUMUHEHHS  BOEHHOTO  CTaHy BCl  THMYacoBO  IIJIKITFOUYECHI
€JIEKTPOYCTAaHOBKU MatoTh OyTu nepeodopmiieni BianosigHo 10 KYnATL.

Oco06aMBOCTI MIAKIIOUYCHHS KOMEPIIMHUX KOMMaHIA 10 «3eJIeHUX» TapupHUX
ILIAHIB.

[Topsiiok MIAKIIOUEHHS Ta aBTOpHU3aIlli IOPUANIHUX 0Ci0, siKi OaKaroTh CTaTH

«OAOHOpaMMn» aJIBTepHaTI/IBHOI CHCPICTUKH, 3aTBCPIAKCHO JICPIKABOIO. HJ'IaHYIOTI)CH

TaKi KPOKHU:
o [Ipunabaiite MpUCTpiii, AKUHN BiJIMOBIJAE BAIIIUM BUMOTaM.
o [ToGynyiiTe cucteMy BUPOOHMIITBA COHSYHOT €HEPTil AJI MOoCTavyalbHUKA

YHIBEpCAJIbHUX MOCIYT.

o OTpumaTH nepeBipKy NPUIATHOCTI 00JIaTHAHHS.

o 3arBepkeHHA Tapudy Ta YKIAJACHHS JOTOBOPY 3 MIANPUEMCTBOM
«EHepropuHoK», sike MPEACTABIISIE IHTEPECH JICP>KaBH.

Buau COHSYHMX  €NIEKTPOCTaHUIA 13  «3eleHuM» TapupoM Ta ix
XapaKTEPUCTHUKHU.

SKi1o Bac IIKaBUTh MOMJIMBICTh MPOAAXKY HAJIMIIKIB €JIEKTPOEHEprii, BaM
HEoOX1THO oOpaTu BIAMOBIAHY COHSYHY €JNEKTPOCTaHIlif0. PO3MsiHEMO OCHOBHI
0COOJIMBOCTI Ta HIOAHCH O0JIaIHAHHS.

Consiuni O6aTapei BCTAHOBIIOIOTH Ha Jlaxy abo Ha 3emuti, 100 3apoOuTH Ha
«3eneHnx» 30opax. Cepen pi3HUX THITIB CTaHIIA HAMOUIBIIE MIIXOIATH MEPEKEBI
cTaHiii 0e3 BOYIOBaHUX aKyMmyJsTOpiB. EjexkTpoeHepris MBUAKO 1 JCIHIEBO
JIOCTABJISIETHCS B MEPEXKY 1 HE HAKOMMMUYETHCS B aKyMYJISITOpax.

BaxxnuBuM HIOQHCOM TIPUCTPOIO € Te, MO0 BiH (DYHKIIIOHY€ TUIBKH TMpU
MIIKJIIOYEHHI J0 3arajibHoi eJlekTpu4Hoi Mepexi. lle BaxnuBa GyHKIS IS
MEpEKEBUX MPHUCTPOIB, OCKITLKM BOHW HE MalOTh aKyMyjsTopHux Oartapeit. Lle
03HAYae, 0 EIEKTPOCHEPTiS HE HAKOTTMYYETHCS.

CoHsIYH1 €JIEKTPOCTaHIli MEpeki MO)KHAa BCTAaHOBJIIOBAaTH SK Ha Jlaxax

OyziBenb, TakK 1 HA CELUIATbHUX MEPEKPUTTSX.
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Lle 103BOJIsIE BUKOPUCTOBYBATH AaHUI BUJ TEXHIKM B CAMHUX PI3HUX 3aKiajax,
BKJTFOYAIOYH 3aMiChKi OyIUHKH, 1adi, pepmu, odicu, CKIIaTH 1 T. 1.

Sxmo BUM XoueTe HE TIIbKUA 3apo0isTH Ha «3elieHux» Tapudax, ame Hu
MOKPHBATH BJIaCHI MOTPeOU B €JIEKTPOEHEPrii, OPIEHTYHTECS Ha TIOPUAHY COHSYHY
cTaHmiro. /[ BHUKOpPUCTaHHA BHPOOJEHOI €Heprii ans KHUBJICHHA OyIWHKIB 1
opraHi3allii, a TaKoXX JiJIs yTHI13a1lli HaJIJTUIITKOBOI €JIEKTPOCHEPTii.

3eneHe LIHOYTBOPEHHSI JO3BOJIIE BHUKOPUCTOBYBATH MPUCTPOi CTaHIAPTHOI
koH(iryparrii. Lle Taki KOMIIOHEHTH:

o doromaHeni - L€ EHEProreHepyrul MPUCTPOi, SKI NEPETBOPIOIOTH
COHSIYHY €HEPTiI0 B ENIEKTPUYUHY.

o [HBEpTOp € BAXKIMBUM TMPUCTPOEM Yy CHUCTEMI, SAKUH TIEPETBOPIOE
MOCTIMHUIN CTPyM Ha 3MIHHHM.

o Kontponep Gartapei Ta 3apsimy — Il KOMIIOHEHTH MOTPIOHI JIUIIE JUIs
riopugnux tamiB SES. Ilepmmii BUKOPUCTOBYETbCA Il HAKOIMMYEHHS €HEprii, a
JIPYTHUH IJI51 3aXUCTY aKyMYJISITOpa BiJI epe3apsmy.

» HaGip kpimiens — EnemenTu Ta nerani MeTaneBoi KOHCTPYKIIIT sl HAIHHOTO
KpiruieHHs (hoTonanene 10 aaxy abo miajiory.

1.5 Onuc crTpyktypu Ta OcHOBHOro oOmamHanHs CoHsuyHa Oatapest - 1Ie
KOMOI1Ha1isl (POTOENIEKTPUUHUX MTEPETBOPIOBAYIB, SIKI IEPETBOPIOIOTH EHEPTi1I0 COHIIS B
MOCTIMHUI CTPyM.

Hwxge onmcano ckiaj, CTpyKTypy Ta TOUHUN CKJIAJl COHSTYHUX €JIEMEHTIB JIJIst
3a0e3nedeHHs] eQEeKTUBHOI Ta HAA1HOI pOOOTH COHSIYHHMX €JIEMEHTIB.

[TpuHIIMT pOOOTH 1 CTPYKTYpa BUTOTOBJICHHSI COHSAYHUX TMaHEJIeH

o6 3po3yMiTH, 3 YOTO CKJIAAAIOThCA COHSYHI Oarapei, JaBalTe CHOYATKY
MOJAMBHUMOCS, 3 YOO BOHU 3pO0JICHI Ta SIK BOHU IPAIIOIOTh.

CoHsuH1 TTaHeN MPAIIO0Th 3a MPUHIUIIOM (OTOEIEKTPUIHOTO ePEeKTy, KOJIU
CBITJIO B3a€EMOJII€ 3 PEYOBHHOI, a €Heprisi (POTOHIB MEPENAEThCS EJIEKTPOHAM
Marepiany. [HmmMu ciaoBamu, maHenb - 1€ (POTOCNEKTPUYHUN TMPHUCTPIN, SKHMA
nepeTBoproe coHsiuHy eHeprito B mocTidHui ctpym (DC). Consuri momymi

CKJIaJal0ThCA 3 0€3/1141 MaJICHBKUX OJIOKIB, TaK 3BaHMX COHSYHHUX €JIEMEHTIB.
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BoHu BuroTOBII€HI 3 HaMIBIPOBIIHUKOBUX MaTepianiB. CkiagaeTscs 3
MO3UTUBHOTO Ta HETAaTUBHOTO IIAPIB, SIKI Pa30M CTBOPIOIOTH €IIEKTPUUHE TOJIE.

Opnnak oiHa coOHsTYHA OaTapesi He MOXKe reHepyBaTH 10cTaTHRO eHeprii. Kijabka
(GOTOENEKTPUYHUX €JIEMEHTIB, BCTAHOBJICHMX Ha OMNOPHIM pami Ta eJIeKTPUYHO
3’€IHAHUX OJIMH 3 OJHUM, YTBOPIOIOTH (DOTOETEKTPUUYHUN MOIYNb a00 COHAYHY
HaHeb.

[lanenp Mae HACTYMHY CTPYKTYpY:

* Bepxwiii map — ckjsiHa mIacTHHA.

* llenTp — consuHa OGaTapes po3MillleHa MIXK JBOMA IIapaMH 1HKATCYJsATopa.

e [linknanka — ckio abo IUTiBKA J1s 3aXUCTY Bl aTMOC(EPHUX BIUIUBIB.

CoHsuH1 TaHenm , sIK MpaBWIO, YTPUMYIOTHCS pa3oM B aJIOMIHIEBIH pami Ta
OCHAIIIEH] BUXIJTHUMW/BXITHUMH PO3MOAUIBHUMHU KOpOOKamH, 1mo0 ix MokHa OyIio
JIETKO 00’€IHAaTU B MAaCHUBH.

Comnsuni Oatapei: Kimacudikairis Ta marepianu, COHSIYHI OaTapei CKIIaaloThCs
3 COHSIYHHUX €JIEMEHTIB, Kl € EJEeKTPOHHUMHU MPUCTPOSMHU, Kl IMEPETBOPIOIOTH
najaroye CBITIIO B elekTpuky. Kimbka mepeTBoproBaviB, 00'€lHAHHX B pamy,
YTBOPIOIOTH COHSTYHY OaTapero.

CoHsuHI e1eMeHTH KIacu(pIKYIOThCS TAKUM YUHOM:

» [loonmnHOKI Ta KOHIICHTPOBAHI 3aJie’KHO BiJl IHTEHCHUBHOCTI IMOTJIMHAHHS
CBITJIA.

 3a KpHUCTAJIYHUM CKJIAJOM — MOHOKPHUCTAII4HI, MOJIKPHCTAIIYHI,
MOTIKPUCTAIIIYHI, MIKPOKPUCTAIIYHI Ta HAHOKPUCTAIIYHI.

* 3a TOBIIIMHOIO - TOHKI Ta TOBCTI IUTIBKH.

* 3aJ1€KHO BiJl XIMIYHOTO CKJIaJly MaTepially - 3MIIIaHU KpeMHIH 1 KpeMH1H Ha
OCHOBI HaITIBITPOBITHUKA.

Haili0inpm mommpeHuM mMatepiajioM JUisl COHSTYHMX Oaraped € KpUCTaliuyHun
KpeMHiil. MOHOKpHUCTaNIIYHI KPEMHIEBI €IeMEHTH (C-Si) BUTOTOBJICHI 3 KPEMHIEBUX
IUTIACTUH TOBIIMHOIO 0,3 MM.

JlomyBaHHS TOHOPHUMHU Ta aKLIENTOPHUMU JIOMIIIKaMH TOKPAIILY€ BIACTUBOCTI

MIPOCBITIICHHS Ta CTPYKTYPY€E MOBEPXHIO, YTBOPIOIOUN OMIYHI KOHTAKTH 3 CYLIHHOIO
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TUJIBHOIO CTOPOHOIO Ta TIpardyacTtoro BepxHbor crTopoHoro. KK/ Bucokuii, B
cepenaboMy 22% 1 makcumym 24,7%. HemomikoM € BucoKa I1iHa.

[TomikpucTaniuHi Ta MOJIKPUCTAIIYHI COHSIUHI OaTapei (mc-Si) BUTOTOBJIEHI 31
3JIMBKIB KPEMHII0 HU3bKO1 YMCTOTH. BiH Tpoxu aemiesiie, ane cepeanii KK]I nanenei
Ha Horo OCHOBI He niepeBuitye 18%.

OnuH 13 cioco01B 3HU3UTH BUTPATU HA BUPOOHHUIITBO — 3/ICIIIEBUTH MaTepiaiy.
TOHKOIUTIBKOBI COHSIYHI €IIEMEHTH BHTOTOBJICHI 3 amop¢HOro KpemHito (a-Si).
AmopdHuii KpeMHili HAHOCUTHCS Ha PI3HOMAHITHI THYYKI MiAKJIAIKH, IO TO03BOJISIE
BukopuctoByBaTu CE Ha penbeHUX MOBEPXHSIX.

BapricTh HeBUCOKa, a €EKTUBHICTh BITHOCHO BUCOKA. Lle ogHa 3 HalOLIbII
€KOJIOTIYHUX TEXHOJIOT1H.

['onoBHUM X HEMOMIK - MIBUIKUA 3HOC 1 BTpaTa €(EKTUBHOCTI Yepe3 BILIUB
COHSIYHOT pajiariii.

Consuni 6arapei Ha OCHOBI KPUCTAJIIYHOTO KPEMHIIO € HAUTOMYJISPHIIIIUMU Y
CBITI, BUPOOHMIITBO SIKMX Hapas3i cTaHOBUTH OJu3bko 90%. CBITOBI BHUPOOHUKH
(OTOCHEKTPUIHOT MPOAYKIII TIMOCTIMHO BIOCKOHAIIOIOTH CBOI TEXHOJOTII Ta
MOKPAIIYIOTh AKICTh MaTepiaiiB i BAPOOHUYUX MPOIIECIB.

BuroTtoBnenHst consuHux mMoaymiB: [lepcnexkTuBHi maTepianu. [Hi maTepianmy,
3 IKUX BUTOTOBJISIFOTH COHSYH1 MOJTYJI:

» HamiBnpoBigaukoBi cnosyku enemeHTiB Il 1 V rpynu A3BS5S nepiognuHoi
Tabmuui - IneanbHuil QoTOEneKTpUYHUT Mae eHepreTH4Hi XapaKTEpUCTHKU Ta
Bucokuit KK/, ane mae HaliBuiy I1iHy.

* Tenypun xagmito (CdTe) — JoctynHuii y ¢opmi TOHKOI IUTIBKM Ta Mae
BEIIMKHKM TOTCHINAN JJIS TEXHOJIOTIYHOrO BIOCKOHAJCHHS. J[0 HEIOJIKIB MOXHA
BiJTHECTH HOTO TOKCUYHICTH 1 CKJIQHICTh YTHIII3allii.

* baraTOKOMINOHEHTHI HAMIBIPOBIAHUKOBI CIOJYKH — MPONOHYIOTh UYAOBI
¢dboTOENeKTpUYHI BIACTUBOCTI T4 MAIOTh HAWOIIBIIMK MOTEHINAN JJIA TMOJAIBIIOTO

po3BUTKY. OJTHAK €TMHOT TEXHOJIOTIT MPOMHUCIOBOTO BIPOBAKEHHS JJOC1 HEMAE.
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* Opradiydi TJIaCTUHU — E€JIEKTPOIpPOBIAHI. [l HOro BUTOTOBIICHHS
BUKOPUCTOBYETHCS OPTaHIYHUN TMOJIMEp , SKUHA MOXKe OyTH TPO30pUM, JIETKHUM,
THYYKHM 1 TOHKHUM.

* I'enetnuno moaudikoBaHi OakTepii - opraHi3Mu, SKi BHUKOPHUCTOBYIOTH
MICMEHTH ISl TIEPETBOPEHHS CBITJa B €HEPril0 B yMOBax cilaOKoro ocBiTieHHs. Lls
TEXHOJIOT1 111 TOTpeOy€e BIIOCKOHAJICHHS Ta T0JAaTKOBUX JTOCTIIKEHb.

CoHsuHA €IeKTPOCTAHITIS TSl TPUBATHOTO OYAMHKY 3 T1IOPUIHUM IHBEPTOPOM
1 aKyMyJIATOPOM - 11¢ €(heKTUBHE TEXHOJOTIYHE PIIICHHS Il JKUBJICHHS TTOOYTOBHX 1
KOMIT'FOTEPHHUX MIPUCTPOIB Y pa3i BIAKIIOUEHHS €JIEKTPOCHEPTii B 3arajbHIi MEpexi.

[lepeBaru BUKOpUCTaHHSI aBTOHOMHOI COHSYHOI €IEKTPOCTAHIIIT

[Toctiitne »xuBnenHsa. I1lo0 Bam OyauHOK OyB IMOBHICTIO HE3QJICKHUM BIJT
CJIEKTPOIIOCTAYaHHs, PEKOMEHAYEMO TMPUI0aTH COHSYHY EJIEKTPOCTAHINI 3
aKyMyJISITOPOM.

['OpuaHi iHBepTOpU Ta OaTapei MO3BOJSIOTH €(PEKTHUBHO KOHTPOJIOBATU
BUPOOHUIITBO  Ta  CIOXHWBaHHA  €Heprii, 3abe3neuyroun  Oe3mepediliHe
€JIEKTPOIIOCTaYaHHs B OYy/Ib-sKHUil yac 100u.

PaxyHOK 3a eJIeKTpOeHepTiio 3a0MIa>)KEHO Ha:

o be3komToBHAa COHS'YHA €HEpris 3MEHIIye Bally 3aJeXHICTh Bij
Jep>KaBHUX 1

KOMEPIIIHHUX JKEPEIT €JIEKTPOCHEPT1l Ta EKOHOMHTH Ballll TPOIII Ha paxXyHKY 3a

€JIEKTPOEHEPT110, OCKIIBKUA BaM HE MOTPIOHO AYMATH MPO MOCTIMHE MIABUILEHHS LIH.

o Exosoriuna CTiifKiCTb.
o KomruiekTrt COHSIMHMX TIOpUIHUX E€JIEKTPOCTAHINN HE BHUMAPOBYIOTH
K1 JIAB1

BUKUAM B aTMoc(epy Ta HE BHUKOPUCTOBYIOTh HEBIJIHOBIIOBaH1 MPHUPOIHI
pecypcu Jutsi BApOOHUIITBA €JICKTPOCHEPT 1.
Kommekt Consityna enexktpoctaniist [Ipuniun podotu
ConsiuHl TaHeNi, BCTAaHOBJIEHI Ha Jaxy OyaWHKy a0o Ha cherjanbHii

KOHCTPYKILIi, IEPETBOPIOIOTH COHAYHE BUIPOMIHIOBaHHSA B nocTiiiHuii ctpym (DC).
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['O6punnuii iHBepTOp meperBoproe mnoctiiHui ctpym (DC), BUpoOIeHUM
COHAYHUMH TaHeNIMH, Ha 3MiHHUHN cTpyM (AC) 1ig BUKOPUCTAHHS B €NEKTPUUHIN
cucteMi Bamoro OyauHKy. ['IOpuaHu 1HBEPTOpP TAKOXK Kepye MIAKIIOYCHHSIM 0
MEpEeXi Ta 3apsKaHHAM aKyMyJIsTopa.

Axymynsarop. Komu momaiiHs COHSYHA €NEKTPOCTaHILis BUPOOJISiE Oiblie
eHeprii, HiXK TOTPIOHO CIIOKWMBAYEBl, HAJUIMIIOK €HEPrii BUKOPUCTOBYETHCS IS
3apsAIKH aKyMmyssTopa. BHOY1 ab0 KoM COHSYHI MOJyJi HE BUPOOJISIOTh TOCTATHHO
eHeprii, IHBepTOp NMEPEeMHUKAE KUBJICHHS Ha OaTapero.

[HTENneKTyanpHa cucTeMa KepyBaHHS ONTHUMI3YE PO3MOJILI Ta BUKOPUCTAHHS
EJIEKTPOCHEPTIi, a TAKOK KepPYy€ MpOoIlecaMu 3apsiIKH Ta PO3PSIKU aKyMyJsITOpa.

Kondirypamiss coHsuHOi enekTpocTaHiii MOHOKPUCTATIYHUN  COHSYHHUI
moaynb LP Longi Solar Half Cell 550W - 8 mir.

MiHi COHSIYHA €JIEKTPOCTAHIIS I JAYHUX OYJUHKIB 1 OYJIUHKIB CKIaAa€ThCS
3 8 COHSIYHMX MOYiB OTYXHIcTIO 550 BT KOXKEH.

MakcumanbHa TMOTYXKHICTh, SIKYy 3a ONTUMaJbHUX yYMOB MOXXE TCHEpYBaTH
COHSTYHA eJICKTPOCTaHIIIS, CTAaHOBUTH 3,42 KBT.

dakTUyHA TPOAYKTHUBHICTH BaIlIOTO JIOMAITHBOTO KOMIUIEKTY Ha COHSYHHX
OaTapesx 3aJIeKUTh BlA 4Yacy J0OM, XMApHOCTI, KyTa HaXWJy COHSYHOI IMaHesl Ta
1HIIMX (PaKTopiB.

COHSIYHI MaHeN i (MOHOKPHCTaIi4H1) BCTAHOBJICHI Ha JaxXy a0o Ha 3emill mif
MEBHUMH KyTaMH 3a JOTIOMOTOIO CTeIiabHOT KOHCTPYKIIIi.

OcCKUIbKY OUTHIIIAN B1ICOTOK COHSIYHOI €HEPT1i MePETBOPIOETHCS HA EICKTPUKY
(22,7%), coHsiuHI TaHEIl MOXYTh I'€HEpyBaTHU OUIbllE €Heprii 3 KOKHOI OJMHMII
consiyroro BurnpominioBanus. Hybrid Solar Inverter (UPS) LogicPower LPW-HY -
4000VA (4000W) 24V - 1 Piece CousuHa eJCKTPOCTaHIlisA set 3 TiOpHIHUM
iHBEpTOPOM € e(DEKTUBHUM PIMIEHHSM JIJI1 aBTOHOMHOTO YKUBJICHHS BAIlIOTO JIOMY Yd
odicy.

Buxopucrosytoun ridpugnuii iHBeptop (ABXK 3 MPPT), KK/ consunux

OaTtapeit MmoxkHa 30UTbIIUTH 710 30%.
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Mognens 24V LPW-HY-4000VA (4000W) ocHamieHa i1HTEIEKTyaJlbHOIO
MIKpPOITPOIIECOPHOIO CHCTEMOIO  YIPaBJiHHA, sKa 3a0e3mnedye cTaliabHy poOOoTY
cucteMu 3 epeKkTUBHICTIO 98% 3a OyIb-IKUX TeMIlepaTyp, BOJOTOCTI Ta MOTOJHUX
YMOB.

3a wHasBHOCTI mpaBwibHOi cuHycoimn JIBXK Hybrid moxke aBTOMaTH4yHO
KepyBaTH JKEepeIaMu eJIeKTPOSHEPTii.

* COHsYHI TaHEJII.

 CriiibHA €JIEKTPOMEpexKa.

* AKyMynsTopHa OaTapes.

OcHanieHuil 1HTENEKTYyaJIbHOK IUIATOI0 KEpyBaHHS, IHBEPTOP  JIO3BOJISIE
KOpUCTyBauaM OITUMI3YBaTH CIOKMBAaHHSA Ta 3HAYHO CKOPOTHUTH BUTpPAaTH Ha
€JIEKTPOCHEPTIO.

Oyukuionan Hybrid Inverter no3Boisie MIAKIIOYUTH €IEKTPOCTAHIIIO 10
Iporpamu «3ejieHui Tapud» 1 MpoJaBaTH HAJIHUILKK €JIEKTPOEHEPTii AepxkKaBi.

I'eneBa Oartapes LPM-GL 12V - 150 Ah - 2 mr. JlemeBa coHs4YHA
€JIEKTPOCTaHIIIsI OCHAIIIEHA JBOMa rejeBuMu Oatapesimu (rensimu) 12 B emHicTiO 110
150 amnep/roa KoxHa.

['eneBuil akyMynsITOp JUIsl COHSYHUX MOJAYJIIB BUTPUMYE TPUBAIUUA PO3Psi,
NEePIOIMYHUN pO3psil, TIMOOKHUI po3psi 1 Benukuil ctpym. Lleit Tun akymynsitopa mae
HaJiliHI (QYHKUIT CaMO3axUCTy BIJ TJIMOOKOTO pPO3psily Ta HAAMIPHOIO 3apsiay
aKyMyJsITopa.

[Tpu BUOOpP1 aKkyMyJIATOPIB JIs1 COHTYHHUX TTAHENEH, 110 BXOASITh IO KOMIUICKTY
SES, Mu BpaxoByBajau pecypc IUKIIB 3apsay Ta po3psany (1200%), mo nae cepeaniit
TEPMIH CIY)OU aKyMyJaTopa 7-8 pOKiB.

VY okutinoBux OyIUMHKaXx MOXHa BCTaHOBUTH  Oarapei.B'sizka cTpykTypa
€JIEKTPOJITY Ta IOBHA TE€PMETUYHICTh KOPIYCYy YCYBalOTh BHUTIK KHUCIOTH Ta
3a0e3MeuyoTh BIICYTHICTh YTBOPEHHS IIKIJIMBUX ra3iB [4].

XapakTepucTUKU OO0'€KTIB MIOJI0 CIOKMBAHHS €HEprii B3UMKY Ta BIITKY
Consiuni Oarapei NpampooTh 3aJ€KHO Bl KITBKOCTI COHSYHOTO CBITJA, a HE Bij

TEMIIEpaTypH.
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VY xonoaHy Mopy poky He KOXKEH JIeHb MOPO3 1 COHIIE, a B IOXMYP1 JHI COHSYH1
maHeJai BUPOOJSAIOTH MeEHIIe enekTpoeHeprii. OmHak myXe MaJOWMOBIPHO, IO
OaTtapesi He OyJie MOBHICTIO 3apsHKEHA MIPOTATOM YCI€l 3UMH.

OCHOBHOI0O BHUMOTOIO [UJIi TaKoro piBHA €(QEKTUBHOCTI € TPaBHIBHO
CIPOEKTOBaHA COHSYHA eJeKTpocTaHiis. lle 3HIKye MNPOIyKTHUBHICTH COHSYHUX
MOAYTIB B3UMKY. OJHaK 3arajioM COHSIYHI MaHelll BUPOOJISIIOTh MEHIIE EHEeprii
B3UMKY, HIX BIITKY.

[le BUKIMKAHO HACTYMMTHUMHU (DAaKTOPAMH:

* Jlens kopoTkuid. e moriuno, MeHIIIE CBIT/Ia O3HA4Ya€ MeHIIe eHeprii. Biitky
Oatapes 3apaKaeTbCs 12 roANH, a B3UMKY MaKCUMaJlbHA OTYKHICTh CTAHOBUTH 2,5-
3 roguHu.

* TlogoBxuTu NUIAX NpoMeHs depe3 atMocdepy. CBITIO HE PO3CIIOETHCS Y
BAaKyyMI, aJIi€ PO3CIFOETHCS B UIUIBHOMY MOBITP1. B3UMKY KyT HaXui1y MOTOKY (POTOHIB
30UTBIIY€ETHCS, 1 NUISIX Yyepe3 aTMocdepy 30UIbITyeThes B 4-5 pasis.

 Koediuient mmpoT. BupoOHUIITBO MOCTpak1a€e B MIBHIYHUX 00s1acTax. Mani
TEC B3UMKY 3YNUHSIIOTBCS 1 HE BUKOPUCTOBYIOTHCS Yepe3 iX HeeEeKTUBHICTh, ajie B
VYkpaini 1e He Tak. Y HalIOMy pErioHI BH MOXETE CKOPHCTATHCS COHSYHUMU
CHUCTEeMaMH B Oyb-SIKY TIOPY POKY.

[IpaBunpHa ekcruTyaTallisi Ta 0TI Y XOJIOJHUX KIIMAaTUYHUX YMOBAX.

o6 MakcUManbHO MIABUIIMTH €()EKTUBHICTh COHAYHUX OaTapei B3BUMKY, KyT
HaxXWIy KOHCTPYKIIIi CJi/I 3MIHIOBATH BIANOBIAHO JI0 MIOPH POKY.

B3uMKky KyT MeHmui 1 NMpoOMEHI He MOTPaIUIsioTh BEPTUKAIBbHO. Jleski
CTIO’KMBaYl BCTAHOBIIOIOTH OaTapero B yHiBepcaIbHE MOJIOKESHHS, ajle 11e He T03BOJISIE
JOCATTH HAWBHUIIOI €(EKTUBHOCTI SIK B3UMKY, Tak 1 BIITKYy. [IpoTe MoxkHa nocsrrtu
MEBHOTO CEpPEAHLOTO BUPOOHUIITBA. 3MiHA KyTa HaXWwiIy TOPH 3MiHI MIp POKY
TPYJIOMICTKA, ajie i ayke mpuOyTKOBa.

B3umky Kyt yctaHoBku mnaHeneil Oyae cranoButu 10-15 rpanycis, 1mo6
MaKCHUMaJIbHO €()EKTUBHO BJIOBIIIOBATH KOCE CBITJIO HU3BKOTO COHIS. Y MiCISIX 3
YaCTUMHU CHJIBHHUMH CHITONaJaMd BCTAaHOBJIIOMTE MaHeNll  BEPTUKAJIbHO, 1100

3aro0irTM HAaKOMMMYEHHIO CHITY.
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HeoOxigHO cTeXUTH 32 YUCTOTOIO MaHeNe 1 mpudupatu 3 HUX CHITr. OgHaK
HaWKpalle 3aJUIINTHA CHIT HaBKOJIO MaHeeH.

[To-mepmie, sk yke 3a3HA4yanocs, COHSYHI €JEKTPOCTaHIl e(eKTUBHIIIE
IPAIIOI0Th IPU HU3BKUX TEMIIepaTypax, a HABKOJIMIIHINA CHIT 3a0e3Ieuye 10JaTKOBE
OXOJIO/IKEHHSI.

A To-1pyre, HaBKOJMIIHIA CHIT TakoXX BiJOMBAa€e CBITIO, POOJIAYM COHSYHI
naHesn Oi1bIl e()eKTUBHUMHU B3UMKY.

Pob6orta consunux manesneil B3UMKy llomut Ha consuHi OaTtapei B YkpaiHi
3poctae 1 pobora CEC B3uMKY:

* CBITJIOBUI JeHb O€3MocepeHRO BIUIMBAE HA €PEKTUBHICTh COHIYHUX OaTtapeit
B3UMKY, ajle 1HHOBaIliiHI 1HBepTOpW [IpM BUKOpPUCTAaHHI CHUCTEMU HAKOIMYEHHS
€JIEKTPOCHEPT1l BU MOKE OTPUMATH JIOCTATHHO COHSYHOI €Heprii HaBiTh B3UMKY.

* Bu Ttakox MoxkeTre 30UIbIIUTH €()EeKTUBHICTh BUKOPUCTAHHS aKyMyJsiTOpa
B3UMKY, BUKOPUCTOBYIOUH JIOJATKOBI IPUCTPOI.

* EdexTuBHICTh COHSYHUX €JIEMEHTIB HaWBHUIA BIITKY, a €(PEKTUBHICTH
COHSIYHMX €JIEMEHTIB HUKYa B3UMKY.

3rifHO 31 CTATUCTUYHUMH JOCIHIKEHHSMU, 3 TOYKH 30py €(HEKTUBHOCTI
MIepETBOPEHHSI 3eJI€HO01 eHeprii B esiekTpuuHy, podota CEC y Mi>KCE30HHS € HAaO1IbII
e(heKTUBHOIO.

[IpaBuibHa yCTaHOBKAa Ta [OJAaTKOBE OONaJAHAHHSA 3a0€3MeUnTh JOCTATHBO
eHeprii s 3aJJ0BOJICHHSI BAaIlIMX MOTPEO Ta MmepeBar MpoTAroM POKY.

[TinBumeHnHs eheKTUBHOCTI COHIYHUX OaTapeil EneMeHTH BUKOPUCTOBYIOTHCS
JUTst 3a0€3MeUeHHs JOCTATHBOI MPOJAYKTUBHOCTI COHSIUHUX OaTtapel HaBiTh Y MOPO3HY
Ta IOXMYPY TIOTO/Y.

B3uMKky coHsuHI TaHenl 30MparoTh 1 HAKOMUUYYIOTh €HEPril0, OTPUMaHy 3a
OCTaHHI KIJIbKa roguH a0o0 JIHIB.

OpHak 3BEpHITH yBary, 110 B3UMKY MOTPiOEH TOAATKOBUN KOHTPOJIEP depes
MiIBUIIEHUN PU3UK KOPOTKOTO 3aMHKAHHS Ta MOIIKOKEHHS OaTapei.

 [IIIM. IIpuctpiii 3 MIMPOTHO-IMITYILCHOIO MOIYJISIIIELO.
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*MPPT. Ilpunag KOHTpPONIOE TOYKY MAKCHUMaJIbHOI MPOAYKTHBHOCTI.
Perynstop MPPT kouTpomnioe 30UblIEHHS CTpyMy Ta 3amoOirae MOTIPIICHHIO
MPOIYKTUBHOCTI MaHEJII.

Bam npuctpiii 3aBxau OyJe BUKOPUCTOBYBATHUCS B ONTHUMAIbHUX yMOBaXx,
HaBITh B3UMKY. Sl TakoX MOBTOPIOIO, IO KYT HaXWily BaxiauBuid. [lpu cuibHOMY
CHIromaji HaWKpallle BCTAaHOBUTH IaHEeNl Maibke i mpsMuM KytoM. Kpim Ttoro,
B3UMKY COHSIUHI O6arapei moTpiOHO uncTtuTh: 1) SKII0 TeMIiepaTypa He Ay)Ke HU3bKa,
CHIT 3MHUBAIOTh BOJIOIO 31 miaHTa (o0 BoJa HE 3aMep3iia). 2) K0 MePIrid crocio

HE MJIX0/IUTh, 00epPEeKHO OYHCTITh TUTMTY Bij CHITY [5] .
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2 PO3PAXYHKOBA YACTHUHA

2.1 Po3paxyHok Ta BuOip 00agHaHHS CUIBCHKOTOCIIOAAPCHKOTO MiAIPUEMCTBA

O0’eKTOM TIPOEKTYBaHHS € CUIbCBKOTOCIOMAPChKE TIANPHEMCTBO, IO
3HaXOJUThCH 3a anpecoro: M.IlonrtaBa, IlontaBchbkuii paiion, ceiao BoponiHa, ByIL
Komiina 122, Eneprisi, ska CHIOXHBAETHCS MaHUM CUILCHKOTOCTIOAPCHKAM
MIIMPUEMCTBOM, BHUTPAYa€ThbCsl Ha BEHTWIALIIO, OCBITJIICHHS, OOITpiBaHHS Ta
1HKyOyBaHHs. Bcil 111 mpuiiMadi € eeKTpUIHUME 1 TOTPEOYIOTh €IEKTPOSHEPTIIO.

3a piBHEM IHTCHCHBHOCTI COHSYHOTO paiiarii (BUIIPOMIHIOBAHHS) BUAUISIOTH
YOTUPHU 30HU Ha TepuTopii Ykpainu. [lonraBa BIIHOCHUTHCS O YETBEPTOi 30HU, SKA
HalMEHIII TIPUAAaTHA JIJIT BUKOPHUCTAHHS COHSYHOI €Heprii. BenwunHa HaaXOKCHHS
COHSIYHOTO MPOMIHHA B 1iit 3001 — 1000 kBT T01/KM?.

2.2P03paxyHOK OCBITJICHHS Ta €HEProCHOXKMBAHHS CLILCHKOIOCIIOAAPCHKOTO
MIIITPUEMCTBA.

Po3paxyHOK OCBITJICHHSI OCHOBHOI KIMHATH JI€ 3HAXOASATHCS MEepeniiaKa Bia 2-xX
MICSITYHOTO BIKY.

BuxigHuMu qaHuMU JUIsl pO3paxyHKY OCBITJIEHHS OCHOBHOTO TIPHMIIIEHHS €
3HaXOAMTHCS BXKE JOPOCIIA NTHIIS €: IMUPUHU Dy, TOBKHUHA MPUMIIIEHHS 8y, BUCOTa N,
koeimieHTH BiAOUTTA CTIH p.,—45%, mimmoru p,=15%, cremi p.~65%, a Takox
OCBITJICHICTh TIOBepXHi E,x. HeoOXimH1 reoMeTpuyuHi po3Mipu IpHUMIiIieHb 0epeMo 13
3arajpbHOTO TUIaHY OYJUHKY.

1)IIpu po3paxyHKy 3aCTOCOBAHO METOJ KOe(illI€HTa BUKOPUCTAHHS CBITIOBOTO
MOTOKY. MeTo/inKa po3paxyHKy BHKJIaeHa B [6].

BusHauaeMo mioiy Kopuaopy:

S, =ab,. (2.1)

[liicTaBUBIIM YKCEIIBbHI 1aH1, OJIEPKUMO:

S, =14-6=84x",
Po3paxoBy€eMo 1HIEKC TPUMIIIICHHS:

S

=@ b)) 22)
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ne hy — Bigcranp Bij CBITHIIBHHKA 0 OCBITJIFOBAHOI MIOBEPXHI, M (CBITHIILHUK
KpIMMATHCSI HA CTeNl 0e3 MiABICY, TOMY BIiJCTaHb BiJ CBITHJIBHHUKA O OCBITIIOBAHOI
HOBEpXHI BiAmoBigae BucOTI cTtemi Ny = h.). Y mpoMy Bumamky BucOTa CTeli
OCHOBHOTO mpuMiIieHHs Ny =2 m.

HeoOxifgHa OCBITIIEHICTh MPUMILICHHS, JK (3T1IHO MDKHAPOIHOTO CTaHIAPTY
ocBiTieHHs ISO 8995, B kopuaopi npuitasto Enk = 100 7x).

[Tonepenniit koedimieHT (mpuitmaemo k = 1,2 s cBITJIOAIOMHUX JamI), Z —
Koe(ILi€HT MIHIMAJIBHOT OCBITIEHOCTI (MpuiiMaemMo z = 1 JiJ1s CBITJIOA10JHHUX JIAMIT).

Toni iHAEKC MPUMIIIICHHS JTOPIBHIOE

F——2% 21
2-(14+6)

3Har0uu 1HJIEKC TPUMIIIECHHS, BU3Ha4YaeMo 13 [6] (Tabu. 13.8) Ta 3a 1omomMororo
MOJIaJIBINIOT 1HTEPIOIIALIi Koe(illieHT BUKOpUCTAaHHS CBiTHIbHUKA 77k = 0,258.

CBITJI0BUH TTOTIK BCIX JIaMIT JOPIBHIOE

_ E,S/kz
unm

@ (2.3)

1k

ne E, — HeoOximHa OCBITJICHICTh MPUMIIICHHS, JK (3T1JIHO MIDKHAPOIHOTO
cranaapty ocsitienns [SO 8995, B kopunopi npuitasto E,x = 100 ax Tlonepenniii
koedimient (mpuiimaemo k = 1,2 s CBITJIOIOMHMX JIaMIl), Z — Koe]iIieHT

MIHIMaJIbHOI OCBITJICHOCTI (MpuiiMaemMo z = 1 1Jig CBITJIOIIOIHUX JIaMIl).

Tomal maeMo

100-84-1,2-1

» =39069,76 1 -
0,258

BusHauuBmM moTpiOHI CBITJIOBI MOTIKM BCIX JIaMIl, OOUpPAEMO JIaMIIA THUITY
€BPOCBIT 40Bt 4200K (VIS-40-E40)

3 TAKUMU TTapaMEeTPaMHU:

-TepMiH ciryxk0u — 25000 rog;

— notyxHicTh — 40 Br;

— tnn nokoiasd — E27;

— Temmnepartypa cBitia — 4500 K;
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— cBiTiioBuH 1oTiK — 4000 1M;
— Hanpyra xxusieHHs 220 B.

Buznauaemo HEOOXiHY KIJTBKICTb JIAMIT:
_ Pk
N, = o (2.4)

Jie @ — CBITJIOBUH MOTIK OJHII JIaMIIH, JIM.

[liicTaBUBIIM YKCEIIBbHI 1aH1, OJIEPKUMO:

39069,76
= —— =9
4000

BigxuneHHs pakTHIHOTO CBITJIIOBOTO ITOTOKY BCIiX JIAaMIT MA€ 3aJI0BOJILHATH YMOBI
10% <@, <20% . Jlana ymoBa 3a10BOJIbHSE KUTBKICTh TaMil Nx = 9.

Po3paxyHOK OCBITIIEHHS TPUMILIEHHS 1] IHKYyOaIlito s€lb
Busnauaemo mioiy JaHHOI KIMHATH:
S,=25-5=125".

Po3paxoByeMo 1HEKC TPUMILIICHHS

=125 _ggs.
° 2-(5+25)

3Haloud 1HJAEKC NPUMIIICHHS, BHU3HAYa€EMO KOE(QIIIEHT BUKOPUCTAHHS
cBiTwibHUKA 7, = 0,22.

CBITI0BUH TTOTIK BCIX JIAaMIT JOPIBHIOE

> - 100-12,5-1,2-1
LF 0722

=6818,18 m .

BusHauuBmM NOTPIOHMN CBITJIOBUM TMOTIK BCIX JIamm, OOWUPAEMO JIAMITY
tunty EUROLAMP A75 20W E27 4000K

— notyxHicth — 20 Br;

— TepMmiH cityx0u — 25000 rog;

— trn nokoiusd — E27;

— temrneparypa citiia — 4000 K;

— cBITJIOBHM TTOTIK — 1700 1M;

BusHauaemo HeOOX1AHY KIJTbKICTb JIAMIT:
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N, = 6818,18 ~4,01.
° 1700

BigxuiaeHHs GaKTHYHOTO CBITJIOBOTO TOTOKY BCiX JlaMII Ma€ 3aJI0BOJIBHSITH
ymoBi 10% <@, <20% [6]. daniii yMOBi 3370BOJIbHSE KiJbKicTh Jamm N, = 4,

Po3paxyHok OCBITJICHHS TPUMIILICHHS 1)1 OpyAepiB

Buznagaemo 1oy BiTaabHi:
S, =6,12-35=2142 »".

Po3paxoByeMo 1HAEKC MPUMIIIICHHS:
o 2ld2 g,
2-(6,12 + 3,5)
3Har0uu 1HACKC MPUMIIIECHHS, BU3Ha4YaeMo 13 [6] (Tabm. 13.8) Ta 3a 1o1moMororo

MOIaJIBIIOT 1HTEPIOIALl KOoedillieHT BUKOPUCTaHHS cBiTHIbHUKA 7. = 0,458.

CBITJI0BUH TTOTIK BCIX JIAaMII JOPIBHIOE

~200-21,42-1,2-1

®'l
" 111

=4631,35 2u .

BuznauuBim notpiOHUM CBITIOBUH MOTIK BCIX Jami, ooupaemo jgamny LED

L-A60 10W E27 4100K 900Lm
o Hoxons: E27

o [TotyxHnicts: 10 Bt
o Croci0 xuBieHHs: B Mepexi 2208
o CsitoBuii notik: 900 JIm

. Temneparypa koasopy: 4000K
. Tepmin ciyxo6u: 25000 rogua

Busnauaemo HeOOX1AHY KIJIbKICTb JIAMIT:

ALy
900
Bubupaemo kinbkicth gami Ny = 5.
Po3paxyHOK OCBIT/IEHHSI BAHHOI KIMHATH
BusHauaemo momry BaHHOT KIMHATH:

S, =192-325=6,24 1" .

Po3paxoByeMo 1HIEKC TPUMIIIICHHS:
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B 6,24 B
Y 2-(192+325)

3HalOuUM 1HJAEKC TMPUMIMICHHS, BHU3HAYAEMO KOe(IIIEHT BUKOPUCTAHHS
cBiTwibHUKA 77y = 0,22.

CBITJIOBHIA TTOTIK BCIiX JIaMII JIOPIBHIOE

200-6,24-1,2-1
AV 0,22

=6807,27 am .

BuznauuBmm moTpiOHUN CBITJIOBUH IMOTIK BCIX JIaMI, OOHpAaEMO JIaMITy
EUROLAMP A75 20W E27 4000K

— notyxHicTb — 20 BT;

— TepMmiH ciryx0u — 25000 rog;

— tun nokois — E27;

— Temneparypa cBitiaa — 4000 K;

— cBiTIOBHM TTOTIK — 1700 1M;

Bu3zHnayaemo HEOOXIJIHY KIJIbKICTh JIAMIT:

N, 2 8807.27 00
1700

BigxwieHHss GpakTHYHOrO CBITJIOBOIO MOTOKY BCIX JIAMII Ma€ 3aJI0BOJIBHSATH
ymoBi 10% <@, <20% [6]. daniii yMOBi 3a10BOJIbHSIE KiIbKICTE Jamit Ny = 4.

Po3paxyHOK OCBITIIEHHS TyaJleTy

Busnauaemo oy Tyanery:
S, =32-4,67=14,94 n*.

Po3paxoByeMo 1HACKC TPUMITIICHHS:

14,94

= 0,95,
2-(3,2+4,67)

CBITJI0BUH IMOTIK BCIX JaMIT JOPIBHIOE

~200-1494-12-1

@ﬂ
g 0,22

=16298,18 sm -

BusHauuBmM NOTPIOHWN CBITJIIOBUM MOTIK BCIX JIaMIl, OOMpAEMO JamIy
EBPOCBET 40BTt 4200K (VIS-40-E40)
3 TAKMMU TTapaAMETPaAMH:

-TepMiH cityx6u — 25000 roz;
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— oTYyHicThb — 40 Br;

— tun nokois — E27;

— teMrneparypa citia — 4500 K;
— cBiTiIoBUH 1TOTIK — 4000 1M;

— Hanpyra xxusieHHs 220 B.

- 16298,18 ~ 407 .
4000

Bubupaemo kinpkicts gami N, = 4.
Po3paxyHOK OCBITJICHHS pO3ASTaIbHI

Buznauaemo mionty po3asraibHi:
S,=184-2,22=4,08 M

Po3paxoByeMo 1HEKC TPUMIIIECHHS:

4,08

= = 0,447 |
" 2,25 (1,84 + 2,22)

3Har04M 1HJIeKC MPUMIIIECHHS, BA3HAYa€MO KOe(II[i€EHT BUKOPUCTAHHS CBITHJIBHUKA 7],
=0,22.
CBITI0BUH TTOTIK BCIX JIAaMIT JOPIBHIOE

~200-4,08-1,2-1
" 0,22

=4450,9 m .

BuzHauuBLm noTpiOHMIA CBITIOBUH MOTIK BCIX JIaMIl, 0OMpPAaEMO JIaMITy THUILY
LED 10W 3000K E27 Philips .

Bu3zHayaemo HEOOXI1IHY KIJTbKICTh JIAMIT:

44509
900

~ 4,94,
BinxuneHHs (pakTUUHOTO CBITJIOBOTO MOTOKY BCIX JaMIT Ma€ 3aJ0BOJBHSATH YMOBI
10% <@, <20% [6]. Jlaniit ymMOBi 3a10BOJIbHSE KUTBKICTD Tamm N, = 4.

Po3paxyHOK OCBITIIEHHS JOTIOMI>)KHOTO MIPUMIIIEHHS

BusHauaemo miomry JOmoMiXHOTO MPUMIIIEHHS:

S, =2,56-2,68=6,8 M.
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Po3paxoByeMo iHAEKC PUMIIICHHS:

— 6'8 —
9 2.(2,56 +2,68)

CBITJIOBUH MOTIK YCiX JIaMIT IOPiBHIOE

 50-6.8-1,2-1

, =627,69 v .
0 0,65

BuznauuBim noTpiOHUM CBITIOBHUI MOTIK BCIX JIAMIT, 0OMPAEMO JIAMITY
Enerlight A60 10W 4100K E27
3 TAKUMU TTapaMETPaAMU:
-TepMiH ciyk0u — 30000 rog;
— notyxHicTh — 10 BT;
— tun nokoiud — E27;
— temneparypa cBitiaa — 4100 K;
— cBITIOBHM TTOTIK — 900 1M;
— Hanpyra xxuBjieHHs 220 B.

BusHayaemo HEOOXIIHY KIJIbKICTh JIAMIT:

627,69

. 0,7.
900

3JIOBOJIbHSIE KITBbKICTB jamir N =1
Po3paxyHOK OCBITJICHHS CKJIaJICBKE MTPUMIIICHHS

Buznauaemo oty ckiajchKoro mpuMIIEeHHS:

S, =9,36-7,6=7114 x?.

Po3paxoByeMo 1HAEKC IPUMIILICHHS:

7114

= —2,007.
2-(9,36 +7,6)

CBITJIOBHII OTIK yCIX JIaMIT JJOPIBHIOE

~950-7114-1,2-1

1 = 2035,481 -
e 2,097

BusnauuBIim noTpiOHUI CBITIOBUM MOTIK BCIX JIaMIT, 0OMPAEMO JIaMITy
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Lemanso 12W A60 E27 1100LM 6500K 3 Takumu mapameTpamu:

-TepMiH ciryx0ou — 25000 rog;
— MOTYXHICTh — 12 BT;

— tun nokoiad — E27;

— cBiTioBHM OTIK — 1100 1M;
— Hanpyra xxuBjeHHs 220 B.

BuszHauaemo HeOOXiqHY KUTbKICTh JaMII

~2035,48

. =185.
1100

KinbKicTh namm sika 3a10BOJIbHSIE: 211IT.
Po3paxyHOK MOBHOT MOTYKHOCTI CUCTEMH OCBITJICHHS
Byaemo BU3Ha4uaTH CyMapHI NOTYXHOCTI €1€KTPO OCBITIIOBAJIbHUX YCTAHOBOK
3 mamnamu Ty  €BPOCBIT 40Bt 4200K (VIS-40-E40)
P, =N,-P,, (2.5)

1ycm
ne N1 — KUIBKICTh JIaMIT TaHOTO THITY, T, P;, — MOTYXHICTh OAHIET JaMIU JaHOTO
Tuiy, BT.

VY pesynbTaTi po3paxyHKy OyJ0 BHU3HAYEHO, IO MOTPIOHA KUIBKICTH JamIl
cknanae Ny = 13 wm.

Toai miACTaBUBIIM YUCENBHI JaH1, OJEPKUMO

P.., =13-40=520 Bm.

lyem
BuzHauaeMo MOTYXHICTh OCBITIIOBAJbHUX YCTAHOBOK 3 JIaMIaMd  THUITY

EUROLAMP A75 20W E27 4000K

Poyem = N2 - By, (2.6)

ne Nz — KUIBKICTB JIaMIT IaHOTO THITy, T, P2, — MOTYXHICTh OJHIET JAMIK JAaHOTO

Tumny, BT.

VY pesynbTaTi po3paxyHKy OyJ0 BHU3HAYEHO, IO MOTPIOHA KUIBKICTH JamIl

ckiagac Ny = 8 wm.
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Toai miCTaBUBIIM YKCENbHI JaH1, 0JEPKUMO

Pyyen =8-20=160 Bm.
BusnauaeMo MOTYyXHICTh OCBITIIOBAJIbHUX YCTAHOBOK 3 JIAMIIAMHU THUITY LED L-
A60 10W E27 4100K 900Lm

P3ycm = N2 ) PZﬂ ' (2.7)

ne N2 — KUIBKICTh JIaMIl IaHOTO THITy, T, P2, — MOTYXHICTh OJHIET JaMIIK JaHOTO
Taly, BT.

VY pe3ynbraTi po3paxyHKy OyJI0O BH3HAYEHO, IO MOTPIOHA KIJIBKICTH JIAMII
ckiaanae Ny = § wm.

Toai miACTaBUBIIM YUCENBHI JaH1, OJCPKUM

P,,.,, =10-10 =100 Bm.

3ycm
Busnauaemo HOTY)KHiCTB OCBITJIIOBAIILHUAX YCTAaHOBOK 3 JIaMIlaMH THUILY

Lemanso 12W A60 E27 1100LM 6500K

Poem =N; Py, (2.8)
ne Ny — KUIBKICTh JIaMIT IaHOTO THITY, T, P, — MOTYXHICTh OAHIET JaMIIU JAaHOTO
Tumny, BT.

VY pe3ynbraTi po3paxyHKy OyJI0O BU3HAYEHO, 110 MOTPIOHA KIIBKICTH JIaMII
cxkiagac Ny = 2 wm.

Toai miACTaBUBIIM YHCENbHI JaH1, OJACPKUMO

P, =2:12=24 Bm.

4ycm
CymapHa NoTy>XHICTh YC1X OCBITJIIOBAJIbHUX YCTAaHOBOK CKJIaJa€

P.=P.,. *Pooow + Psoow + P,

ce lycm 2yem 3yem dycm*
Toai miCTaBUBIIM YKUCENbHI JaH1, OJCPKUMO:

P, =24+100 +160 + 520 = 804 Bm [10]

2.3 XapakTepUCTUKN €HEPTrOCIOKUBAHHS Y )KUTIOBOTO OYANMHKY
KpiM OCBITJIIEHHA, y NPHUMIIMIEHHAX CHOXUBAETHCS TMOTY)XHICTh TaKOX
BEHTWIAISE Ta pPI3HOMAHITHUMHU Tpuwiagamu. Ilepenik maHuX mnpuiiaaiB, sKi

BUKOPHUCTOBYIOTHCS 111€,13 3a3HAUYCHHAM TMOTY>KHOCT1 HaBeJIeHO B Ta0I. 2.1.
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CnoxuBaHa
HaBanTtaxenns [ToTyxH Yac poOoTH, | en.eHepris,
N 3MIHHOT'O CTPYMY 1cTh, BT | roann/ TH>XIeHDb kBT ron/Tmxne
Hb
1 | Cucrema 800 168(ycepenHenuii) 134,4
BEHTHJIALT
2 | OcBiTneHHs 804 85 68,34
3 [MTunococ 850 4 3,4
4 | Inxyb6atopNel 500 124(ycepennenuii) 62
5 Ppyaep e 250 143 35,75
MaseuiNel
6 | [nxy6atopNe2 400 100(ycepenHeHmii) 40,0
7 | Konauiionep 800 16 12,80
8 | [Ipanpaa mammuaa | 440 10 4.4
9 i:]ﬂep A et 240 114(ycepennenuit) 27,36
10 Bonasanit Hacoc 500 35 17,5
11 MaHIHHK_a ol 550 6 3,3
3HATTSA MIp 5
12 Moposasta 500 168 84
Kamepa
13 X 0JIOTUIILHUK 530 100 53
Bceboro: 589.25 kBt
Ha3BaBmm  mepenik  npuiaaiB  fKi  BUKOPHUCTOBYIOTHCS,  J13HAJIMUCS

CepeIHbOMICSIUHE CIIOKUBAHHSA €JIEKTPOCHEprii, sike ckianae :2357 kBT.

2.4 XapakTepuCTUKH COHSYHOI CTaHIII1 Ta BUOIp ii 00saqHaHHS

I[O CKJIaay COHAYHOI'O KOMINIJICKCY JJIsA CLJIBCHKOTO rocrmogapCTBa BXOIUTh, OKle
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COHSTYHUX OaTapei , mepeTBOproBay MOCTIHHOTO CTpyMy B 3MiHHUH (1HBepTOp) (220B,

50l'1),aBTOMaTHKA , KOHTPOJIEPU Ta aKyMYJISTOpHI Oartapei(Ab). (puc.2.1).

QoTtomyayni

.. _
L. L/ [

30BHILWHA
eHepromepexa

—5
—

- e |HBEpPTOP 3
KOHTPONEPOM
3apsany AC / DC

—
11

AKB 220 B

Pucynok 2.1— Ob6nagHaHHsI COHIYHOTO KOMILIEKCY.

OCHOBHI BEJINYMHHU, 10 BU3HAYAIOTh POOOTY BCHOTO KOMILJIEKCY:

1. Tpusanicte Oe3nepepBHOi poOOTH cTaHWii (t, TOAMHU) — MPHU BIICYTHOCTI
COHIIS BH3HAYAETHhCS TUTBKU po3mip Oatapei (AB) (A-h) 1 3amexuTh Big THUIY
HABAHTAKEHHS Ta BETUYMHM ii QYHKIIi. 1 pexkuM podbotu. Hanpukian, 4 noBHICTIO
3apsakeHi akymysstopu emHicTio 200 A-rox 30epiraioth 7-8 kBT*rog eneprii, mo
rapanrye 7-8 roauH 0e3nepepBHOI pOOOTH MPHU MOCTIHHOMY HaBaHTakeHH1 1 kBT 2.

2. Buxigna notyxHicth (kBT) [HImM BaxiuBuM GakTopoM € 3arajbHa BUX1AHA
MOTYXHICTh 3MIHHOTO CTpyMy IpucTporo y Barax. Lle uncio Bu3Hauae MmakcuMasbHe
eHepreTUYHEe HaBaHTAXKEHHS, SIKE MOXe BUTpUMATH eyekTpocTaniid. Lle o3navae, mo
BC1 MPHUCTPOi, MIAKIIOUEH]1 JO0 €JIEKTPOCTaHIlli, HE MOXYTb IEPEBUIIYBATU II€

3HAa4YCHHAI.
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3. BupoOuuuro enextpoeneprii (Bt, kBT-ron) Bu3HadaeThcs (PakKTHUHUM
penbeoM  MICIIEBOCTI, COHSUHMM BHIIPOMIHIOBaHHSIM 1 po3TamryBaHHsM SB i,
3BUYAIIHO, HAJIa€ThCA 3a CepeHiN nepioa, Hanpukiaa, 1 Micsibs. OCKUIbKY 10JICHHE
a00 OLIbIIIe MOTOIMHHE BUPOOHUIITBO OYy/1€ BUTIAIKOBUM.

2.5 Bubip o6nagHaHHS

BubupaeMo  KOMIUIGKT  OONagHAHHA JUIS COHSYHOI CTaHINi 3arajibHOIO
notyxHictio 30 kBT.

Taomuis2.2 KommiekT o0aqHanHs Tl COHSTYHOT CTaHII.

O0gagHaHHA KinbkicTh
Consuna nanens Longi LR5-54HPH-415M BF, 415 Br 72 1.
MepexeBuit uaBeptop tunny Huawei Sun 2000 33KTL-A I wr.
Konekropu tTunny MC4 12 .
biiok aBTOMAaTHUKU 3aXUCTY 1 mr.
Kabens noctiitHoro ctpymy 240 m.
KpineHHst COHIYHUX TaHeel Ha J1ax KOMIIJICKT
Heo0xinHa moma a1 BCTAHOBIICHHS 148 m?
[IHyp >KUBJICHHS 20 m
Crabinizatop Hanpyru 1 .

Pucynok 2.2 — OCHOBHMI KOMILJIEKT O0OJIaHAHHS JIJIi COHSYHOI CTaHIIII.
OCHOBHI TE€XHIYHI XapaKTEPUCTUKU COHAYHOI enekTpocTaHiii 30 kBt ¢ IloTyxHicTh

coHsauHoro Moayns — 30 kBT.
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* [ToryxHicTh iHBepTOpa — 33 KBT.
* [loTyxHicTh manemni — 415BT.
* Kinbkicts maneneit — 72 mir.
* Tunu constynux moaymniB — MoHno, PERC, half cell, MBB.
» Miciie BCTaHOBJICHHS — TOXUJIUH AaX a00 3eMIIsl.
* Kyt naxuy — 30°.
» Hammpsimok — I1iBens
* JlomaTkoBe HaBaHTAXKCHHS Ha daxX — 23 kr/m2.
e [Iimoma coustunoi nadem 148 kB.
ExonomiuHi moka3Huku enekTpocTanmii ¢ Kamitansai BuTpatén — 18 030 momapis
CIIA.
* Piunuit npubyTok — $5453*.
* Po3mip exotapudy — 0,163 eBpo/kBT-TOI.
* Tepmin okynHocTi — 3,2 poku [IpoayKTUBHICTH enekTpocTaHiii © BupoOHUIITBO
€IEKTPOCHEPT1i.
OO6csr eneprii Ha micsib (MiHIMyM) — 110 894 kB1/ros.
* BupoOGHUIITBO €IEKTpOCHEPTii.
OO6csr eneprii Ha Micstb (MakcuManbaMK ) — 10 4470 kB1/To.
* BupoOGHUIITBO €IEKTPOCHEPT1i.

Piune cioxkxuBaHHs enekTpoeHeprii - 10 34 214 kBr*ron

Bupobnenns enekrpoeneprii consiaHoro ctaniieto 30 kBT 3a pik

4500
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2500

2000

1500
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Pucynok 2.3 BupoOGieHHs eHeprii 3a pik.

Onuc 1 mepeBarn MepexeBoi COoHsUHOI enekrtpoctaniii 30 kBt Mepexesa
COHSIYHA eJICKTpocTaHIlis Arteco moTyxHicTio 30 kBT — 11€ iHHOBAaIIIHE plIIEHHS IS
BUPOOHHUIITBA Ta BUKOPUCTAHHSI €JIEKTPOEHEPTii, BUPOOJIEHOT BJACHUMU CUJIaAMHU.

MepexkeBa COHSYHA EJIEKTPOCTAHINSI ~ aBTOMAaTHYHO pO3Mi3HAE MOTpeOH
KOpPHCTyBaua Ta BUKOPHUCTOBYE BUPOOJICHY €HEPTit0 ISl pOOOTH MTOOYTOBOI TEXHIKH.
SIKIO Hemae CHOXHUBaHHS ab0 TOTY)XHICTb COHAYHOI (POTOETEKTPUYHOI CUCTEMH
3HaYHO HWX4a, HAJJUIIOK €Heprii moaaeThcs B Mepexky. HeoOxiqHo mam'saraTu, 1o
TaKa €JIEKTPOCTaHIIIS MOKE MPAaIOBAaTH TUIBKH 32 HASBHOCTI HANPYTHd B 30BHIIIHIN
MEpEexi.

SIkmo B 30BHINIHIA Mepexi HEMae Hampyrd, COHSYHAa cucTeMa He Oyje
BUPOOJISITH €JIEKTPOEHEPT1I0. 3aKOH MPO 3eIeHUI Tapud 1a€ MOKIUBICTh OTPUMYBATH
NpUOYTOK BiJl HAJUTMILIKY €JIEKTPOEHEPTIi, SIka BUPOOJISETHCS Ta MOJIAETHCA B MEPEKY.
[le Oyzae 101aTKOBUM JKEPENIoM JoX0Ay Takox CTaHIlisl Ma€ BUX1IHY MOTYKHICTh 30
kBT, TOMy 1i MOXKHA pO3IJISIIATH SIK IOBFOCTPOKOBY 1HBECTHULIIO.

Solar Module JA Solar € TpoBiIHMM CBITOBHM BHPOOHHKOM COHSYHUX
moayniB. 3a manumu Bloomberg New Energy Finance, y tpetromy kBaptami 2017
POKY KOMIaHIisl MOCIa I’ AT€ MICIIE B CBITOBOMY PeUTHUHTY BUpoOHUKIB Tier 1.

1) 3acrocoBye TexHojorito SVV, ska 3MeHIIye Omip KOMIPKH Ta BTpary
HaIpyTH, MIJBUILYE HAAIMHICTh MIJKIIOYEHHS KOMIPKH Ta MOKpallye e(peKTUBHICTb
MOJTYJIS.

2) CrerianpHe aHTHOJIIKOBE Ta MIOHETTPOHUKHE CKIIO BUKOPUCTOBYETHCS TS
3MEHIIEHHSI MOT1PIIEHHS MPOAYKTUBHOCTI1, CHPUYMHEHOTO OPYIOM 1 TUJIOM.

3) CxnamaeTrhcs 3 KPEeMHIEBUX €lIeMEHTIB kiacy A. ['apanTis Ha manemi 12
POKIB.

4) Tlo3uTuBHE BIIXWICHHS NOTYXHOCTi maHem Big 0 go +5 Bt. KKJI
MOTIKPUCTAIIYHOTO MOTYJIsI CTAHOBUTH 16,82%. CopTyBaHHS MMaHesnel 3a MOTY>KHICTIO
JUTSL TIIBUILICHHS 3arajibHOi €PEKTUBHOCTI CHUCTEMH.

5) 3axuct Bix BuuBy edekrin [1I[] (nerpanaris pizHuii norexmiams). Yygosa

MPOTyKTUBHICTh MPU CEPETHHOMY Ta CIIA0KOMY OCBITJICHHI.
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[aBepTropu * Bubip iHBepTOpa Ha OCHOBI MPOEKTHUX PO3PAXYHKIB 1 JeTAJICH
3aB/aHHs a00 KOHKpeTHUX YMOB o0'ekta: Big 1 Tpekepa MPP no 4 MPPT.

* BHyTpimHi KOMIOHEHTH 1HBEpTOpa po3po0iIeHi Al TpHUBaJIoi 6e31podIeMHOT
pOOOTH HaBITh Y «BAXKKUX)» YMOBAX.

* Bucokuit KKJI 1o 98,6%.

* MOXJIMBICTh MOHITOPHUHTY POOOTH 1HBEpTOpa Yepe3 IHTEepHET, B TOMY YHCII
3a JI0TOMOT010 MOOUTbHUX 10AaTKIB Ha Android Ta 10S.

Kpimmenns CrertianbHe KpIiTUICHHS IS 1axy * BHCOKOSIKICHWN OCHOBHUU
amomiHii (crutaB AD31T1).

» Jlerka Bara.

* AHOJIMpYBaHE MOKPUTTS JIJIsl 3aXUCTY BiJl KOPO3Ii.

* VHIBEpCAJIBbHICTD ISl BCIX THUITIB JaXiB.

* Po3paxyHKOBHiI TEpMiH KOPUCHOTO BUKOPUCTAHHS KOHCTPYKI[ii CTAHOBUTH HE
men1e 50 pokiB.

2.6 OnTuManbHUHN KYyT HAXUITy COHSIYHUX MTaHETeH.

BcranoBnenHs coHsiuHMX Oartapeil moTpeOye AOTPUMaHHSA TEBHUX MPABUIL.
SIko BUKOHYBaTH BCl HEOOXI1IHI PEKOMEH/aIlli, TO BU HE TUIBKH OTPUMYBATHUMETE
MaKCUMaJlbHY KUIbKICTh €HEprii, aje i 3MOXKeTe IPOJOBKUTH TEPMIH CITyKO0U poOouoi
cucteMu. OIHUM 13 BOXIUBUX (HAKTOPIB € KyT HAXUITY.

[IIo6 oTpuMaTH MaKCHUMalbHY KIJIbKICTb 3MIHHOTO CTPYMY BIiJ COHSYHOL
MaHesl, NIOTPIOHO JOTPUMYBATUCS PSALY MPABUIL:

JloTpuMyBaTHCsa ONTUMAIBHOTO KyTa HaXWiay B Pi3HI HOpU poky. TyT ciin
JOTPUMYBATUCh reorpadiuyHol MHUPOTH perioHy.Ha coHsuHMii MOIysb Mae€ majaatu
HaWO1IbIIIAa KUTHKICTD CBITJIA, TIPU IIBOMY CII1JT CTEXKHUTH, 11100 BiH HE OYB y 3aTEMHEHHI
BiJl iHIUX 00’€KTiB, OyaiBenb, AepeB.llnonuua 3 G6arapesMu Opi€HTYBaTH CTPOTO
NEPHEeHAUKYJISIPHO 0 COHSUHUX npomeHiB.HaniiiHo (ikcyBaT KOHCTPYKIIIi HA axy
OyIUHKY 3 OTJISily Ha MOJKJIMBI TIOTO/IHI YMOBH — CWJIBHHUH BITEp, CHIT, KU MOXE
NOCWJIUTH HAaBaHTAKEHHA. BIVIMHYTH HENMpaBUILHOTO BCTAHOBJICHHS MAHEJ! Ta i1 KyTH
B PI3HI NOpH POKY IO BIJHOLIEHHIO JO COHAYHMX IpomeHiB I[lo-mepiie, 110

HAWTOJIOBHIIE, HEMPAaBWJIbHUNA HaXWJjl MaHedl 1 HEBEJIMKE BIyYEHHS CBITJIa JAacTb
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MOraHy MPOIYKTUBHICTH CTPYMY, B PE3yJIbTaTi YOTO BU HE 3MOXKETE MOKPUTH BC1 CBOT
€JIEKTPUYHI MOTpeOu, HaBITh SKILO MPUI0ATU MOTYXHY OaTtapero abo Bijpasy KijbKa.
[To-apyre, 3amKyeThess KK camoro nmpuctporo, To0TO MeHIMi ehekT y mopiBHIHHI
3 AHEeJISIMU, AKi PAIOI0Th HA TIOBHY.

[Ipy npaBunIbHIA YCTAHOBKM MOIYJIA B 3WMOBHUN TMEPIOJ IMiIBUILYETHCS

MPUPOJIHE OUUIIICHHS CHITY Ha Jaxy.

Ko JoknagHime, TO MEPHEHAMKYJSPHE PO3MIIIECHHS IaHEeIl J03BOJISE
YHUKHYTH CKYMUYE€HHs CHIry Ha 99%. A mpu 3HWXKEHHI KyTiB Haxwiy 3 53 go 14
rpaaycCiB BU 3MOKETE MOMITUTH OYEBUJIHY PI13HULIIO, JI€ CHIT 3JIUIIIAE€THCS HA TTAHEIIAX,
a Jie CaMOCTIHHO O4YMIIAeThCs. TOOTO, SKIIO ONTUMAIBHO O COHSYHOIO CBITJIA
PO3MIIIYBaTH IMAHEl 1 MOCTIMHO AOTPUMYBATHCS KyTa HAXWIy, MOKHa OTPUMaTH

M1JIBUIIICHHS BUpOOJIeHHs eHeprii 10 6%.

Tabnuus 2.3 OnTuMalibHe 3HAaYeHHS KyTa HAXUITY

IIIupora micueBocTi Kyt Haxuiy
0-15 15
15-25 Kyt Haxwity piBHUM MIHPOTI
25-30 +/- 5 no mmportn
30-35 +/- 10 ° g0 mmMpoTH
35-40 +/- 15 10 mmmpoTH
binemie 40 °C (JIpBiBchbka 00aactTh 50 | +/- 20 © g0 mmpotu
°C)

OntuManeHuil KyT Haxuiy.OCKITBKHM TIOJIOKCHHS COHII BIIITKY 1 B3UMKY pi3HE,
EKCIIepTH PEKOMEHIIYIOTh BCTAHOBIIOBATH TMaHeni miax kyrom 90 rpamyciB s

BEPTUKAILHOTO OCBITJICHHS B TEIUTI MICSII, 1 IO JiarOHAJIl B XOJIOAH1 MICSIII.

OI[HaK, AKIIO Yy BaC HEMaAE€ MOJKJIMBOCT1 3MIHUTH IIOJIOKEHHS COHSYHHUX

naHesel, BaM CJIijl BUOpaTH CEpeHIN KyT HaxXuiy.



48

B3uMKy onTuManbHE 3HAYEHHSI KyTa HaXWily CXWIIY IS KOXKHOTO MiCSIs
TEIJIOro MepioAy HaBeIeHO B Ta0uuil (2.4) HUKYE.

Tabnuusg 2.4 OnTuMalibHe 3HAY€HHSI KyTa HaXUTy

Micsupb Kyt naxuny, rpagycu
KBitenn 45
TpaBeHb 18
UepBeHb 18
Jlunenn 18
CeprieHb 27
Bepecenb 53

3BHUYAHO, CAMOCTIMHO 3MIHIOBAaTH KyT HaXWJy COHSYHUX MaHEIeH IOMICAI
IOyXe CKJIAIHO, ajieé eKCIEPTH Ha OCHOBI PETYJIIPHUX €KCIIEPUMEHTIB BUSBWIIH, 11O
ycTaHOBKa OaTapei mij KyToM 27 rpaayciB poOUTH ii TEIJIIIIO BCl 11 MICAILI , BiH
3a0e3neuye HalKpauly 3arajbHy NPOAYKTUBHICTb, HIK OYb-IKUI 1HIIHHA KYT.

Ile mpaBmIIO JIi€, SKIIO TAHENb CTAIlIOHAPHO KOXKHI MIBPOKY.

Pucynok.2.4 Kyt Haxuity cCOHsTYHUX OaTapeit

€ TakoX 3UMOBUN I1HAMKATOp, 17€ANbHUI 11 BCTAHOBJEHHS MOIYJIB Ha

cxunax. Jlani HaBeneHi B Ta0ui (2.5).



49

Tabnun.2.5 Tloka3sHUKU B3UMKY

Micsb Kyt Haxuy, rpamycu
’KoBTeHb 53
Jlucronan 90
['pynenb 90
CiueHb 90
Jrotuit 53
bepesenb 53

VYcranoBka manenet 3 moxubkoro  5-10% abo MOXKIUBICTH 3MIHU KypCy
COHSYHHX MPOMEHIB Ha 3a/IaHy BEIMYWHY BIIXUJICHHS HE MAaTUME CYTTEBOTO BILIUBY
Ha 3arajbHy MPOAYKTUBHICTh 1 BHUPOOHHUIITBO eHeprii. B3uMKy onTUMalbHUM

3HAYEHHSM € KyT 53 rpaaycu.

SKII0 BCTAHOBJIIOBATH MMAaHENI MMiJi TaKUM KyTOM BCHO 3uUMy, OaTapes Oyje
BUPOOJISITU MaKCUMyM CyMapHOi €Heprii, HaBiThb SKIIO NpUOUpAHHS CHITY
IPOBOJUTHCSA PETYISIPHO (SKIIO BUMAJA€ BEJMKA KUIBKICTh OIAJiB) 1 HEMae

HEOOX1THOCT1 3MIHIOBATH KyT HAXUJITy IIOMICSIIS.

MinHicTh 1 3arajibHa €EeKTUBHICTh TAKOX 3QJI€KATh Bl KUIBKOCTI COHIYHOTO
CBITJIa, BUCOTH COHIIA Ta IIBHUJKOCTI TaHEHHS CHITY 3 maHened. DikcoBaHUU KyT
HaxWIy UUIMHA piK SIKIIO y Bac HEMae MOXKJIIMBOCTI 3MIHIOBAaTH MOTO IIOMICSIIS, 1 BU
X04YeTe BCTAHOBUTH COHSYH1 OaTapei LU piK, BAM BCE OJIHO MOTPIOHO BCTAaHOBUTH

KYT Haxuiy.
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Tabnuus.2.6 ikcoBaHUM KyT HAa BECh PIK.

Micsip Kyt Haxuny, rpagycu
’KoBTeHb 53
Jlucroman 90
['pynesb 90
CiueHb 90
Jrotuii 53
bepesenb 53

TyT onTuMadbHUM 3HAYEHHSM CTaB KyT Haxuiay 53 rpaaycu, y skomy Oyio
3a(piKCOBAaHO HaWBWINI MOKA3HUKU TeHepalii eHeprii. Aje, 3BICHO, KyT HaXWIy
naHeseil HeoOX1AHO MIHITH Xo4a O /Biul Ha pik. OpIEHTOBHUMU JJaTaMU BBaKAIOTHCS
IHI BECHSHOTO Ta OCIHHBOIO piBHOAEHHS. IIpu 1bOMy, HaBITh SKIIO BH
JOTPUMYBAaTUMETECS BCIX MpaBWJI PO3MIIIEHHS IMaHeNed, MOTPIOHO PO3yMITH, IO
3QJIMIIAETHCS HEBEIMKUI BIZICOTOK OXUOKH 3 pO3paxyHKY Ha MOT0JIHI YMOBH, MICLEBI
O0COOJIMBOCTI, @ TAaKOK YaCTKOBE 3aTE€MHEHHS MOMYNIIB, IO HE 3aBXIH MOMIJIHBO

IIPOKOHTPOJIFOBATH.

[IIo6 mo30aBuTH cebe TakWX CKIJIAJHOIIIB, HaKpalie 3a0e3MeuYuTH COHSYHI
Oatapei TpekepoM. BiH aBTOMaTUyHO 3 IOTPUMaHHSAM BCIX BUMOT (ILIMPOTH, PETIOHY,
MICSILIsl) PErysoBaTH KyT HaxXuiay. 3 HOro JOMOMOIO JIOCSTA€ThCS MaKCHUMallbHa
MOTY>KHICTb, SIKOT HE MOKHA JIOCSATTH MPH CaMOCTINHHIN 3MiHI MOJOKEHHS MaHele.
Opnak ciij mam’siTaTi Ipo BUCOKY BapTICTh TAKMX YCTAaHOBOK, sika OyJie BUMpaBIaHa

JIVIIE JIJISl BETUKUX 00’ €KTiB.[7]
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BUCHOBKUA
Po3po0iieHHs cHCTEMH €IEeKTPOINOCTaYaHHS ClIbChKOTOCIIOAAPCHKOTO
HIIMPUEMCTBA 3a JIOTIOMOT'OK0 COHSYHOI CHCTeMH ejekTpocTaHiii y M. Ilonraga, €
CTpaTEeriyHO BAXJIMBUM KPOKOM, IO CIIPHUSE IIJBUIICHHIO €HEProedeKTUBHOCTI Ta
3HIDKEHHIO eKCIUTyaTaliiHUX BUTpaT. BpaxoByioun 3pocTaHHs IIH Ha TpaaulliiiHi
E€HEeProHocii Ta HEOOXITHICTh JOTPUMAHHS EKOJIOTIYHUX CTaHAApTiB, 1HBECTHIII Yy
BiJTHOBJIIOBaHI JXKEpeJa €Heprii, Taki SK COHSYHI MaHedi.

AHaniTHuHa YacTMHa pPOOOTHM [03BOJIMJIA JETAlbHO O3HAHOMHUTHCS 3
TEXHOJIOTIYHUMH TPOIIeCaMH COHSYHOI CTaHIlli, 30KkpemMa ii O0COOJHMBOCTSIMH Ta
notpedamu. Takox OyJi0 TpoaHai30BaHO MOTPIOH1 KyTH HAXWJIy COHIIS JI KPalioro
BJIy4aHHS B COHSYHI maHedai. BuMorum no aBTOMaTH3allii COHSYHOI CHUCTEMHU OyiIu
peTenbHO BUBYEHI JJIs TOTO, 100 3a0e3MmeYuTH BIAMOBIAHICTE BCIMHU HEOOX1THHUMHU
BHMOTaMH Ta CTaHJIapTaMHU.

Po3paxyHnkoBa yacTuHa poOOTH BKIIOYMIJIA PO3PAXYHOK 3arajlbHOro o0csTy
OCBITJICHHSI Ta EHEProCHOXKHUBAHHS CLILCHKOTOCIOAAPCHKOTO TMIAMPUEMCTBA JIJISt
MOJAIBIIIOr0 BHOOPY HEOOXIMHOTO OONaJHAHHSA JUIi BCTAHOBJICHHS COHSYHOI
€JICKTPOCTAHIII].

OTxe, MOXHa BHU3HAYHMTH, IO PO3POOJEHHS CHCTEMH €JICKTPOIOCTaYaHHs
CLTBCBKOTOCIIOIAPCHKOTO  MIAMPUEMCTBA 32  JIOTIOMOTOK)  COHSYHOI  CHUCTEMH
€JIEKTPOCTAaHIIII BEJIMKUM MOTEHIlan JJisi MiJBUIICHHS €(EeKTUBHOCTI Ta HAIIMHOCTI
MOCTa4YaHHs E€JEKTPOCHEeprili sl MIAMPUEMCTBA, L0 € KIOYOBUM (PAKTOPOM Y
3a0e3neuenHi CcTaO1IbHOCTI Ta MMOIAJIBIIOT YCHIITHOCTI TISUTBHOCTI

CLITBCBKOTOCIIOIAPCHKOTO TAMPUEMCTRA.
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IIOJIATKU
Jlonatok A
1 TECHNOLOGICAL PART

1.1 Types of energy saving systems

Energy conservation is the implementation of legal, organizational, scientific,
production, technical and economic measures aimed at efficient (rational) use (and
economical consumption) of fuel and energy resources and at involving renewable
energy sources in the economic turnover. Energy conservation is an important task for
preserving natural resources

In fact, the very term “energy saving" means reducing the consumption of a
certain type of energy or refusing to consume a certain type of energy at all. And
modern society is constantly faced with energy saving and environmental issues. The
price of energy resources (oil, coal, gas) is regularly rising, and saving and switching
to other types of fuel often leads to a deterioration in the environmental situation.
However, at the household level, it is quite difficult to see the impact of energy saving
on the environment; we can only assess it by the state of our wallet - changes in heating
costs, car fuel, etc. But the use of energy-saving technologies can lead to lower energy
costs and have a positive impact on the environment. After all, the environmental
situation is extremely important to us - everyone wants to breathe fresh air, eat natural
foods and drink clean water. However, the modern benefits of civilization leave their
mark on the environment, as they all lead to the consumption of different types of
energy. Thermal power plants that generate energy for household appliances and
industries are constantly harming the environment. The lack of an alternative leads to
an even more detrimental impact on the environment. However, a high-quality energy
saving project will optimize the use of any type of energy. The choice in favor of
environmentally friendly solutions will reduce emissions and increase the efficiency of
energy use, including electricity, in the building. Today, there are several ways to
improve energy saving, but this issue should be approached responsibly and
comprehensively to feel the positive effect. For example, replacing incandescent light

bulbs with energy-saving lamps will solve the issue of electricity consumption tenfold.
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Switching to "green" electricity(wind power plants, solar power plants, tidal power
plants, etc.) will significantly reduce not only consumption but also CO2 emissions.
Energy efficiency also directly depends on the actions of residents of buildings in cities,
especially large ones. For example, the use of modern technology and control of
resource use will save up to forty percent of energy. The use of efficient technologies
will reduce energy consumption, which will affect the production of energy by power
plants and allow for less gas to be burned. What is the situation with energy saving in
Ukraine?

In Ukraine, the state of implementation of energy saving measures is extremely
insufficient, and in old-style housing and communal services it is even critical. The
number of household electrical appliances in Ukraine is steadily increasing, and with
rising electricity tariffs, the issue of implementing energy-saving measures in everyday
life is becoming more and more urgent. Energy conservation does not imply giving up
the benefits of civilization or limiting one's own needs, as some people interpret it. On
the contrary, reasonable use of electricity allows you to reduce electricity bills by 2-3
times, or to get 2-3 times more benefit from your own electrical appliances without
additional costs. The situation is similar with gas consumption for heating and cooking.
Inefficient centralized heating systems in residential buildings lead to more than 70%
of wasted heat annually, and the term heating season is not only outdated, but also
completely inefficient. Heat consumption in this way of heating houses leads to higher
prices for both "heat" and gas and electricity. This is due not only to the kilometers of
heat carrier pipes, but also to the lack of insulation in buildings, which leads to heat
being wasted "into the air."

In 2022, a large energy saving program is to be launched. Its goal is energy
independence, which is very important for Ukraine today.

One of the areas of focus will be investing in renewable energy and non-fossil
fuels to maximize energy efficiency. Priority will also be given to the use of energy-
saving technologies in terms of heat carrier consumption, insulation of buildings with
public funds, and the introduction of energy consumption control and energy efficiency

systems.
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But this issue concerns not only the state level, but also each of us.
Understanding the importance of economical use of energy resources and applying
energy saving measures at home will significantly reduce out-of-pocket expenses and
save money for something more useful for the family budget. Energy saving will not
only have a positive impact on the environment and global warming, but will also teach
us and our descendants to take care of everything. We must learn not only to
take/consume, but also to give back.

1.2 Types of solar panels

Special equipment known as solar panels is used to generate heat and electricity
from solar radiation. Sometimes they are called solar panels.

According to the principle of operation, they are divided into:

- photocells

- heat collectors

In the first type, photovoltaic cells, light and infrared rays are immediately
converted into electricity. This is possible due to the semiconducting properties of pure
silicon and some chemical compounds. When light hits a solar panel cell, a potential
difference occurs, and a current is generated through the p-n junction. It is small, no
more than 0.6 per cell, regardless of its size. Individual cells connected in series make
it possible to increase the output voltage. That's why they are called solar cells - a series
of identical cells.

Solar collectors have a liquid coolant that absorbs infrared radiation, heats up,
expands, and circulates in a closed system.

They can be served:

- water

- mineral oils

- salt solutions

The coolant either heats water for heating and domestic or industrial needs, or

turns the blades of turbines that generate electricity.
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1.3 Types of solar panels
The industry produces three main types of solar panels:
1. single crystal
2. polycrystalline
3. thin film

Monokpucmaniyri naveni  [Monikpucmanivyxi naneni ToHxonniekoei naneni

Figure 1.1 - Types of solar panels

The first two use pure silicon with alloying materials sputtered on the outside
and a conductive base on the back. Thin-film solar cells can be made of amorphous
silicon or other semiconductor materials, as well as additional sputtering. All types
require a transparent outer layer of glass or polymers to protect against moisture and
mechanical damage.

Solar panels are used in everyday life, for industrial electricity production, and
as power cells for spacecratft.

Therefore, they have different requirements:

- effectiveness (efficiency)

- service life

- weight

- cost

In each case, the type of solar panels that is appropriate for installation is chosen
based on the ratio of these indicators.

They also take into account:
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Temperature coefficient is the dependence of power loss on ambient
temperature fluctuations

Size - what area of solar panels you need to have to produce 1 kW of electricity.

Monocrystalline solar cells are the most expensive, with the highest weight, but
they have high efficiency (up to 25%), the smallest area for producing 1 kW

(up to 8 m?), and the longest service life (20-25 years) with low power losses due to

temperature and time.

Figure 1.2 production of solar batteries

Thin-film ones are cheap and lightweight, with a slightly larger single crystal
working area, but they have a warranty period of less than 3 years and are very
dependent on weather conditions.

Polycrystalline solar panels require several times the area of monocrystals and
films to produce 1 kW, but in other respects they are not much inferior to
monocrystalline solar cells, and are ten times better than film.

Photovoltaic cells for thin-film solar cells are produced using
- amorphous silicon

- indium diselenide and copper

- cadmium telluride

To create p-n junctions, semiconductor materials are doped with phosphorus,
gallium, or sulfur. Molybdenum sputtering, zinc, tin, or gallium oxides are used as
anodes. The cathode (current collector) is metal plates. It is more difficult to get
electricity from collector-type solar panels, and their efficiency in terrestrial conditions
can reach 25-35%. While it is enough to heat the coolant to 100°C for heating and
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water supply, turbines require superheated steam with a temperature of 350-500°C and
a pressure of 15 MPa. To do this, "solar towers" are built and mirrors are placed around
them to concentrate the reflected sunlight on a small receiver area. Or they use the
latest development: parabolic concentrators with a Stirling engine. They are relatively
small in size and can move, putting the reflective surfaces in the best position relative
to the sun throughout the day.

The difference between monocrystalline and polycrystalline panels

First, we note that both types of panels are manufactured using the same
technology, which has already become a classic. Silicon photovoltaic cells are
assembled into a crystalline module. The modules are connected using special tires.
Thanks to a variety of fasteners and frames, such panels can be placed on any surface.

Monocrystalline solar panels consist of silicon photovoltaic modules
(monocrystals) that are assembled into a single panel. A fiberglass casing protects the
battery from external influences.

Polycrystalline batteries are made of the same silicon, but in a less labor-
intensive way. Their structure is slightly grainy, which slightly reduces efficiency. The
case is aluminum, which provides protection and durability of the panel.

The appearance of solar panels

Monocrystalline and polycrystalline batteries differ slightly in appearance. The
former have a uniform color and rounded corners. The latter are square in shape and
have a heterogeneous structure (due to different crystal sizes and impurities).

Monocrystalline ones have high performance and take up less space.
Polycrystalline ones require more space.

Efficiency of solar panels

You should choose between types of solar panels based on efficiency.
The efficiency level of single-crystal pallets is 23%, polycrystalline pallets -
18%. For comparison, the efficiency of thin-film models is about 13%.
Working conditions
Single crystals are more versatile. For example, they are suitable for sub-zero

temperatures and direct sunlight. Polycrystalline - designed for diffused light, for
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example, for cloudy weather or the off-season. Degradation Monocrystalline and
polycrystalline solar panels become less powerful over time. Monocrystalline ones
degrade a little faster. Approximately 0.4% over the course of a year.

It is more difficult to produce single-crystal panels, so they are more expensive.
by about 10%.

Film panels

Thus, the panels are the cheapest among other types of solar panels. Their
efficiency ranges from 9.5 to 19.9%.

Other characteristics of film panels:

- flexibility;

- increased performance in ambient light;

- The cost of production is lower than that of crystalline;

-Enormous installation areas are required to increase efficiency.

The use of different types of solar panels in households and industry.

Taking into account all factors and requirements, monocrystalline or thin-
film solar panels are used to provide electricity to individual households. In industrial
solar power plants, it is advisable to install polycrystalline solar panels. In space,
polycrystalline solar panels are also used, but their silicon purity reaches 99.999%.
They are produced using a sophisticated multilayer coating technology that allows
converting solar radiation of different frequencies into electricity. This brings the
efficiency up to an incredible 40%, which is still impossible to obtain in terrestrial
conditions.

Generating electricity from light using flat solar panels at large power plants and
in households is profitable even in temperate latitudes. This has been proven by the
experience of Denmark and Germany. And in the hottest regions of the world, solar
collectors have greater potential. They are already operating in California (USA),
Mexico, Spain, Morocco, Egypt, and other southern countries, as they have the highest
number of sunny days and the highest average annual temperatures. In addition, most

countries allow the sale of surplus energy at special "green tariffs".
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Recently, a very interesting and promising hybrid of solar panels has appeared -
Smartflower. It looks like a huge sunflower. The size of the petals is up to 10 meters,
the servo motor turns them in the sun and adjusts the angle of inclination. And during
strong winds, at night or in the rain, the unit automatically folds the work surfaces and
lowers them to a safe position. The declared power is 3.2 kWh, and it is possible to
obtain from 3200 to 6400 kW per year, depending on the climate. "The Solar Flower
Is already in massive demand in Europe and the United States.

1.4 Green tariff in Ukraine

A feed-in tariff is a mechanism that allows selling excess electricity generated
from alternative sources to an energy supply company (Oblenergo) in accordance with
a resolution of the National Commission of Ukraine.

A household consumer has the right to install within his/her private household a
generating unit (generating units) designed to convert energy from solar and/or wind
energy into electricity with a total installed capacity of 30 kW, which does not exceed
the capacity in accordance with the Law of Ukraine "On the Electricity Market" and
the permitted capacity in accordance with the consumer's agreement on the provision
of electricity distribution (transmission) services and to sell the generated electricity on
the basis of a power purchase agreement.

A green tariff is a special tariff at which the state buys electricity from
individuals and corporations. It is valid until 2030 and applies only to energy from
alternative sources. Solar energy is considered the most widespread and popular. By
selling it, you get a stable passive income. Rates are decreasing over time, so you
should connect to the feed-in tariff as early as possible.

By purchasing solar panels at a feed-in tariff, individuals and legal entities also
contribute to solving other pressing problems:

- Reducing greenhouse gas emissions by reducing dependence on fossil fuels.
All of this helps to reduce the amount of damage done to the environment.

- Diversification of the energy portfolio. Diversity of energy sources ensures a
more sustainable and reliable energy system.

All about the "green" tariff for individuals and corporations: program features
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Developed countries are actively promoting the transition to various renewable
energy sources. Ukraine has also joined the global energy-saving trends. The existing
program is designed to encourage the development of new ways to generate electricity.
"The feed-in tariff is a convenient option for those who want not only to ensure their
energy independence but also to make money from the profitable sale of electricity.
Solar power plants pay for themselves relatively quickly (5-7 years), after which they
begin to generate income through the sale of energy from renewable sources.

Limits and price of the "green tariff" for electricity

It should be noted that under the current limits, individuals can install equipment
with a capacity of up to 30 kW. For legal entities, there are no restrictions on the
capacity of solar power plants: the state guarantees the purchase of the generated
energy in full.

The government has also set the price of a kilowatt under the green tariff for
private households at 16 euro cents (provided the plant is commissioned by 2025).

For commercial enterprises, the cost of 1 kWh of energy for ground-based
stations is 15 euro cents, and for rooftop stations - 16.4 euro cents.

The validity period for feed-in tariffs in Ukraine

According to the current legislation, the feed-in tariff rates in Ukraine will be
valid until December 31, 2029. And starting from January 1, 2030, various mechanisms
for selling or offsetting electricity are possible, which have already been adopted or
will be approved in the future.

It is worth noting that today, owners of hybrid power plants can also sell excess
energy to their supplier at a contractual price. This is provided for by Resolution 847
of the NEURC of May 9, 2023.

Profit from "green" energy

"The feed-in tariff is your opportunity to make a profit from the sale of
electricity, the amount of which depends on the following factors:

- A type of solar power plant. On-grid equipment pays for itself faster than hybrid

installations.
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- The capacity of the plant. The higher this indicator is, the more electricity will
be generated, and thus, the higher the revenue will be.

- Consumption. With relatively low consumption, more energy will be sold
under the feed-in tariff. This has a positive impact on the profit from electricity
generation.

- Placement of solar panels. To generate a lot of electricity, the surface of the
panels must receive as much solar energy as possible. To achieve this, experts take into
account many nuances, including the angle of the panels depending on their
geographical location.

- Maintenance. With regular and proper maintenance, solar power plants will
operate not only for a long time but also with maximum efficiency. This has a positive
effect on the service life of all components of the power plant.

An operating solar power plant under the feed-in tariff brings its owner a
monthly income. Payments for the energy provided are usually made by the 15th of the
following month.

Registration of the "green" tariff

"Any individual or legal entity can apply for a feed-in tariff. A person who does
not have a valid electricity supply agreement may be refused a feed-in tariff agreement.

Once you understand what green energy is, you can apply for a tariff for your
facility. This process involves several stages:

- First, you need to find out the power connected to your household/facility.
You can do this by contacting your universal service provider. Also, the connected
capacity is indicated in the connection agreement.

- If you need to increase the supplied capacity, you need to submit an
application to the distribution system operator using the appropriate form. The operator
will prepare the technical specifications and the grid connection agreement within 10
days after the application is submitted. If approval of the technical specifications and
terms of the agreement is required, the deadline may be extended up to 20 days. Next,
project documentation is developed and approved, and the relevant construction or

reconstruction of internal power grids is carried out with their commissioning. At the
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end of the procedure, it is necessary to renegotiate the electricity distribution
agreement.

Once the power shortage is resolved, the construction of the solar plant should
begin. This stage usually involves the selection and installation of solar panels,
inverters, mounting systems, and other components.

- After building a solar power plant under the feed-in tariff, you need to submit
the relevant documents to your universal service provider. They should include the
technical characteristics of the plant and information about the supplied power.

- The last step is to draw up a feed-in tariff purchase and sale agreement. This
should be done at Oblenergo. To do this, you need to provide specialists with
documents confirming the presence of a solar power plant and its technical
characteristics.

In order to conclude the contract, the company that installs the solar power plant
must provide you with invoices, equipment passports, and a single-line connection
diagram.

The average period of connection to the feed-in tariff is 30 days.

Updated conditions for temporary connection of electrical installations

Following the introduction of martial law in Ukraine, the conditions for the
temporary connection of electrical installations have changed. Currently, the
distribution system and the methodology for charging for connection to the
transmission and distribution systems are regulated by a resolution adopted on March
26, 2022. Distribution system operators may provide services to electrical installations
intended for electricity consumption only on a temporary basis. Provided that the
customer complies with the resolution, the operator has no right to refuse to connect to
the distribution system. Moreover, the connection service is provided free of charge.

It should be noted that within six months after the lifting/termination of martial
law, all temporarily connected electrical installations must be re-registered in
accordance with the Distribution Systems Code.

Peculiarities of connecting a commercial enterprise to the feed-in tariff
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The state has approved the procedure for connecting and licensing legal entities
that aim to become a "donor" of alternative energy. The following stages are envisaged:

Purchase of equipment that meets the requirements.

Installation of a solar power plant.

Obtaining a license from a universal service provider.

Obtaining an expert opinion on the conformity of the equipment.

- Approval of the tariff and conclusion of an agreement with Energorynok, which
represents the interests of the state.

Types of solar power plants under the “green” tariff and their features

If you are interested in selling excess electricity, you need to choose the right
solar power plant. Let's consider the key features and nuances of the equipment.

To earn money through the "green” tariff, solar panels are installed on the roof
or on the ground. Among the different types of stations, the best option is a grid-tie
station, which does not have a battery. Electricity is immediately returned to the grid
at a favorable rate, rather than being stored in batteries.

An important nuance of the devices is the fact that they can only work when
connected to general power grids. This is a key feature of network-type equipment, as
it does not have rechargeable batteries. That is, there is no accumulation of electricity.

On-grid solar power plants can be installed both on the roof of a building and on
a special ground structure. This makes it possible to use this type of equipment at
various facilities, including country houses, summer cottages, agricultural enterprises,
offices, warehouses, etc.

If you need not only to earn money from the feed-in tariff but also to cover your
own electricity needs, choose a hybrid type of solar station.

This way, you can use the generated energy to supply your household or
organization and sell the surplus.

Equipment with standard equipment can be used for the green tariff. These are
the following components:

Photovoltaic panels are energy-generating devices designed to convert solar

energy into electricity.
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- An inverter is a key device in a system that converts direct current into
alternating current.

- A battery and a charge controller - these components are required exclusively
for a hybrid type of SPP. The first one accumulates energy, and the second one is
needed to protect the battery from excessive charge.

A set of fasteners is elements and parts of a metal structure used to securely fix
PV panels on the roof or ground.

1.5 Description of the structure and main equipment

A solar panel is a collection of photovoltaic cells that convert the sun's energy
into a direct electric current. Below is a description of the composition, structure, and
materials used to make solar cells to ensure their efficient and reliable operation.

Principle of operation and structure of solar panels manufacturing

To understand what solar panels are made of, let's first consider what they consist

of and how they work.

A solar panel works on the principle of the photoelectric effect, in which light
interacts with matter and the energy of photons is transferred to the electrons of matter.
In other words, the panel is a photovoltaic generator that converts the sun's energy into
direct current (DC) electricity.

Solar panels consist of many small units called photovoltaic cells. They are made
of semiconductor materials: they consist of positive and negative layers that together
create an electric field. But a single photovoltaic cell does not produce enough
electricity. Therefore, several photovoltaic cells mounted on a support frame and
electrically connected to each other form a photovoltaic module or solar panel.

The panel has the following structure:

o The top layer is a glass plate;

o in the middle - between two layers of sealing material are solar cells;

. the bottom layer is glass or film to protect it from weathering.

Solar panels are usually fastened with an aluminum frame and have an
output/input junction box, so they can be easily combined into an array.

Solar cells for solar panels: classification and materials


https://www.solargarden.com.ua/soniachni-paneli/

66

A solar panel consists of solar cells, which are electronic devices that convert
incident light into electricity. Several combined converters enclosed in a frame form a
solar cell.

Solar cells are classified as follows:

o by the intensity of light absorption - single and concentrating;

o by crystal composition - mono-, poly-, multi-, micro- and nanocrystalline;

. thickness - thin-film and thick-film;

o by the chemical composition of the material - mixed and silicon-based
semiconductors.

The most common material used to make solar cells is crystalline silicon:

Monocrystalline silicon cells (c-Si) are made from 0.3 mm thick silicon wafers.
Doping with donor and acceptor impurities improves anti-reflective properties,
provides textured surfaces and creates ohmic contacts - solid on the back and lattice on
the front. They have high efficiency - on average, it is 22%, with a record high of
24.7%. The disadvantages include the high price.

Multi- and polycrystalline solar cells (mc-Si) are made from low-purity silicon
ingots. It is slightly cheaper, but the average efficiency of panels based on it does not
exceed 18%. One way to reduce production costs is to reduce the cost of the material.

Thin-film solar cells are made of amorphous silicon (a-Si). Amorphous silicon
Is deposited on various flexible substrates, so that solar cells can be used on relief
surfaces. They have a low cost with relatively high efficiency and are one of the most
environmentally friendly technologies. Their main disadvantage is severe degradation
under the influence of solar radiation and a decrease in efficiency.

Solar cells based on crystalline silicon are the most widely used around the
world, with their production now accounting for about 90%. Global manufacturers of
photovoltaic products are constantly improving their technologies, improving the
quality of materials and production processes.

What solar panels are made of: promising materials

Other materials used to make solar panels:
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o semiconductor compounds of elements of groups Il and V of A3B5
periodic

systems - they have ideal photovoltaic characteristics and high efficiency, but
they have the highest price;

o Cadmium telluride (CdTe) - can be used in the form of thin

films and has broad prospects for technology improvement, the disadvantages
include its toxicity and difficulties with disposal;

multicomponent semiconductor compounds — provide excellent photovoltaic
properties and have the greatest potential for further development. However, there is
no single technology for industrial implementation yet;

o panels made of organic materials - they are produced using leading ones,

organic polymers, they can be transparent, lightweight, flexible and thin;

o genetically engineered bacterium is a living organism that uses

a dye for converting light into energy, used in low light conditions. This
technology still requires improvements and additional research.

A solar power plant for a private house with a hybrid inverter and batteries is an
effective engineering solution for providing power to household and computer
equipment in the event of a power outage from the mains.

Advantages of using an autonomous solar power plant

Constant power supply. To ensure complete autonomy of your home's power
supply, we recommend buying a solar power plant with a battery energy storage
system. A hybrid inverter and batteries allow you to effectively manage energy
production and consumption, ensuring uninterrupted power supply at any time of the
day.

Savings on electricity bills. The use of free solar energy reduces dependence on
public and commercial sources of electricity, allows you not to think about constantly
rising tariffs and saves on electricity bills.

Environmental sustainability. The solar hybrid power plant kit does not emit
harmful emissions into the atmosphere and does not use non-renewable natural

resources for its production.
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The principle of operation of a solar power plant in a package

Solar panels installed on the roof of a building or on special structures convert
solar radiation into direct current (DC).

The hybrid inverter converts the direct current (DC) generated by the solar
panels into alternating current (AC), which is used in the electrical systems of the
house. The hybrid inverter also manages the grid connection and battery charging.

Batteries. During periods when the solar power plant for the house produces
more energy than consumers need, the excess energy is sent to charge the batteries. At
night and during periods when the solar panels do not produce enough energy, the
inverter switches power to the batteries.

The intelligent control system optimizes the distribution and use of electricity
and manages the charging and discharging of batteries.

Composition of the solar power plant kit

Monocrystalline solar panels LP Longi Solar Half-Cell 550W - 8 pcs.

A mini solar power plant for a summer cottage and a house consists of 8 solar
panels with a capacity of 550 watts each. The maximum power that a solar power plant
can produce per hour under optimal conditions is 3.42 kW. The actual power output of
a set of solar panels for a house varies depending on the time of day, cloud cover, the
angle of inclination of the solar panels, and other factors.

Solar panels (monocrystals) are installed on the roof or ground using special
structures at a certain angle. The high conversion factor (22.7%) of solar energy into
electricity allows the solar panel to generate more energy per unit of solar radiation.

Hybrid solar inverter (UPS) LogicPower LPW-HY-4000VA (4000W)

24V - 1 pc.

Solar power sets with a hybrid inverter are an effective solution for autonomous
power supply to a home or office. The use

of a hybrid inverter (UPS with MPPT) can increase the efficiency of solar panels
by up to 30%.
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The LPW-HY-4000VA (4000W) 24V model is equipped with an intelligent
microprocessor control system that ensures stable operation of the system at any
temperature, humidity and weather conditions with an efficiency of 98%.

A hybrid UPS with a regular sine wave is capable of automatically controlling
electrical power sources:

. solar panels;

. common power supply network;

. rechargeable batteries.

The inverter with an intelligent control board allows users to optimize
consumption and significantly reduce energy costs.

The capabilities of the hybrid inverter allow the power plant to be connected to
the Green Tariff program to sell surplus electricity to the state.

Gel battery LPM-GL 12V - 150 Ah - 2 pcs.

The budget solar power plant is equipped with 2 Gel batteries with a capacity of
150 ampere/hour each.

The gel battery for solar panels can withstand long-term discharge, cyclic
discharge, deep discharge, and high currents. Batteries of this type have reliable self-
protection against over-discharge and over-charge.

When choosing a battery for a solar panel, we took into account the
charge/discharge cycle life (1200%*), which allows the battery to operate for an average
of 7-8 years.

The battery can be installed in residential areas. The viscous structure of the
electrolyte and the complete tightness of the case prevent acid leakage and guarantee
the absence of harmful fumes.

Characteristics of the facility in terms of energy consumption in winter and
summer

Solar panels do not depend on air temperature, but on the amount of sunlight.
Frost and sun do not happen every day in the cold season, and solar panels produce less

energy on cloudy days. But it is very rare that a battery does not fully charge during a
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whole winter day. The main condition for this level of efficiency is a properly designed
solar power plant system.

What reduces the performance of solar panels in winter

However, in total, a solar panel generates less energy in winter than in summer.
This is due to the following factors:

. short day length. This is logical, less light means less energy. In summer,
the batteries are charged for 12 hours, while in winter the maximum performance does
not exceed 2.5-3 hours;

. the extended path of the rays through the atmosphere. In a vacuum, light
does not scatter, but in a dense air environment it does, in winter the angle of inclination
of the photon flux increases, the path through the atmosphere increases 4-5 times;

. the factor of geographical latitude. In the northern regions, this affects
generation. Small solar power plants are shut down and not used in winter because of
their low efficiency, but this is not the case in Ukraine. In our area, you can make a
profit from solar stations at any time of the year.

Proper operation and care in cold conditions

To maximize the efficiency of solar panels in winter, you need to change the
angle of the structure to suit the season. In winter, the angle decreases, the rays do not
hit perpendicularly. Some consumers install the batteries in a universal position, but
the highest efficiency will not be obtained either in winter or summer. But a certain
average output will be obtained.

Changing the angle of inclination as the seasons change is more troublesome,
but also more profitable. The winter installation angle of the panels is 10-15 degrees to
maximize the efficiency of capturing the oblique rays of the low-lying sun. If the area
Is used to heavy snowfall, the panels are installed vertically to avoid snow sticking. It
IS necessary to keep the panels clean and be sure to remove snow from them. But it is
better to leave snow around the panels. Firstly, as we have already mentioned, solar
stations work more efficiently at low temperatures and the surrounding snow provides
additional cooling. And secondly, the surrounding snow will additionally reflect light,

which will increase the efficiency of the solar panel in winter.
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Operation of solar panels in winter

The demand for solar panels in Ukraine is growing, and SPPs are operating in
the winter season:

. The length of daylight hours directly affects the efficiency of a solar panel
In winter, but by using innovative inverters and an electric energy storage system, you
can get enough solar energy even in winter;

. Also, by using additional equipment, you will increase the efficiency of
battery use in winter;

. summer efficiency of solar panels is the highest, while the efficiency of
solar panels in winter is lower. Statistical studies show that the operation of SPPs in
the off-season shows the highest efficiency, given the efficiency of converting green
energy into electricity;

Proper installation and additional equipment will help you get enough energy for
your needs and profit all year round.

Increasing the efficiency of solar panels

To ensure sufficient performance of solar panels in frosty and cloudy weather, a
battery is used. In winter, solar panels will accumulate and store the energy received in
the last hours or days.

However, be careful, in winter there is an increased risk of a short circuit or
battery failure, so a controller is also required:

. PWM. A device with pulse width modulation;

. MPPT. The device monitors the maximum power point. The MPPT type
controller monitors the increase in current and does not allow the panel to decrease in
power. Even in winter, the device maintains the optimal load throughout the entire
time.

We also repeat that the angle of inclination is important. During heavy snowfalls,
it is best to place the panels at an almost right angle. Also, the solar panel needs to be
cleaned in winter:

. The snow is washed off with water from a hose if the air temperature is

not too low (so that the water does not freeze).
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