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OO6'ekTOM JTOCIIDKEHHS B poOOTI BHUCTYMAa€ TMPUBATHE JIOMOBOJIOAIHHSA,
posTaioBaHe B XapKiBChbKii o01acTi M. KpacHorpan,.

OcHoBHa MeTa poOOTM — TPOBECTH aHAII3 MOXIWUBHX  CHCTEM
€JICKTPOIIOCTAYaHHsI MpPUBATHOTO OYJAMHKY 3 BHUKOPHUCTAHHSIM BIJHOBJIIOBAHHMX
JKEpes eHeprii Ta BU3HAYMTH HAaMOUIbII MEPCHEKTUBHI 3 TOYKU 30PY €KOHOMIUYHUX
MTOKa3HUKIB.

VY nepriomy po3ziial MPEACTABICHO aHali3 BITHOBJIIOBAHMUX JIKEPENl €HEprii,
BUJIUJICH] HAHO1IBIIT PO3MOBCIOKEH] 1 IEPCIIEKTUBHI JIsl KOHKPETHOI MICLIEBOCTI. Sk
MOKa3y€e JOCBi PO3BMHEHUX €CBPOMEHCHKUX KpaiH HANUOUIbII NEPCIEKTUBHUMHU
JDKepenaMy BITHOBJIIOBAHOI eHeprii € coHue 1 Bitep. s ymoB LlenTpansHoi €Bponu
11 JpKepena sBISI0ThCS HAaOUTbII CTaO1IBHUMH 1 IOITUPEHUMH.

Peanizaiiiss mpoekTiB MO BIPOBAHPKEHHIO BIJHOBJIIOBAHUX JKEpEN €Heprii B
VYkpaini € npuBabIMBOI0 HE TUIBKA 3 TOYKH 30py €KOJIOTIYHHUX MapaMmeTpiB, a i
€KOHOMIYHO. TOMy N1l pO3IJIIHYTOrO IPUBATHOrO OYIMHKY OyJiM BUALIEHI HACTYITHI
JoKeperia 3HKEHHS PIBHS €JIEKTPOCTIOKUBAHHS:

- BripoBakeHHsI BJIE Ha OCHOBI COHSIYHOI €HEPTiii, 1110 J1I03BOJIMTH YaCTKOBO
a00 HaBITh MOBHICTIO TOKPUTH MOTPEOY AOMOIOCIOAAPCTBA B €IEKTPUUHIN €HEPrii;

- BnpoBaxeHHs: BJ/IE Ha ocHOBI BITpOBOT €HEPTIiA;

- BIPOBAKEHHS  TIOPUAHOI  BITPO-COHSAYHOI ~ CHUCTEMM  TeHepailii
CJIEKTPOCHEPT1i.

Y apyromy po3aiii MpoOBEACHO aHalli3 PIBHS €JIEKTPOCHOKUBAHHS OYJIHUHKY.
BukopuctoByroun  JaHi  MeMIKaHIIB OyJAMHKY TMpO  TPUBAIICTb  poOOTU
eJIEKTpONpUIIaiiB OyB BUKOHAH PO3PAXyHOK CIOKHMBAHOT MOTY>KHOCTI.

3a BUKOHAHUM pO3paxyHKamu OyJIO pO3IJISTHYTO TpHU BapiaHTa 3a0e3MedyeHHs
noTped TpUBATHOTO OYIWHKY B e€NEKTpUuHIA eHeprii 3a gomomoror BJIE —
BukopuctanHs CEC, BUKOpPHUCTaHHS BITPOBOi €JIEKTPOCTaHINi 1 BUKOPUCTAHHS

riOpuIHOI BITPO-COHSIYHOI eyieKTpocTaHlli. OpHak mepuri JBa 3 PO3TISHYTHX



BapiaHTIB MAlOTh CYTTEBI HEMTOIKH.

Tak BUKOpUCTAHHS 1151 BUPOOJICHHS €JIEKTPOSHEPT1l TIIbKK COHSIYHUX OaTapei
BUMarae 30UIbIIEeHHS X KUIBKOCTI /ISl pOOOTH B 3UMOBHI Yac, KOJIU PiBEHb COHIYHOT
1HCOJIALT MIHIMAJIbHUH.

BuxopuctanHs naisi reHepailii eJIeKTpPOeHEprii TIIbKUA BITPOBOI YCTaHOBKHU
TaKOX BUMarae ii MiJBUIIEHOT MOTY>KHOCTI B JIITHIA Yac, KOJM 1HTEHCUBHICTh BITPY
3HAYHO 3HUXKYETHCS.

Haiibinpi paimioHaJIbHUM € TpeTid BapiaHT - BUKOPUCTAHHS KOMOIHOBAaHOL
BITPO-COHSIYHOI €JIEKTPOCTAHIIIl, KOJU B JIITHIO MOPY, IPU BUCOKOMY PiBHI 1HCOJISIIIIT,
OCHOBHMMH TE€HEPYIOUMMHU TMOTY>KHOCTSIMU € COHSYHI OaTapei, a B3UMKY, KOJIU
IHTEHCUBHICTh BITPY BHCOKAa OCHOBHY YacCTHMHY TeHepailii Oepe Ha cebe BiTpoBa
CTaHIIIA.

Jlns BU3HAYEHHS E€KOHOMIYHOI €()eKTMBHOCTI B MaricTepChKiii poOoTi OyJio
BU3HAYECHO KaliTaJdbHI BUTPATU HA NpPUI0AHHS, JOCTABKY, MOHTAX 1 HaJaroJKEHHS
BIIMOBIHOTO OOJaJHAHHS, EKCIUTyaTallliHl BHTpPATH, TOKa3HUKH e()EKTUBHOCTI
KamTaJIbHUX BHUTPAT 1 TEPMIH OKYMHOCTI JUIsi KOXHOTO 3 TPbOX BaplaHTIB

eJIeKTpU(iKallii NPUBATHOTO OyIUHKY.

COHAYHA EHEPI'TA, CUCTEMA EJIEKTPOIIOCTAYAHHSA, COHAYHI
BATAPEI, MEPEXXEBUI IHBEPTOP, HIBUAKICTb BITPY,
BITPOI'EHEPATOP



Abstract

Explanatory note: 74 pages, fig. - 17, tables - 13, applications - 1.

The object of research in this work is a private household located in the
Kharkiv region of Krasnograd.

The main purpose of the work is to analyze the possible power supply systems
of a private house using renewable energy sources and to determine the most
promising in terms of economic indicators.

The first section presents an analysis of renewable energy sources, highlights
the most common and promising for a particular area. As the experience of developed
European countries shows, the most promising sources of renewable energy are the
sun and wind. For the conditions of Central Europe, these sources are the most stable
and widespread.

Implementation of projects for the introduction of renewable energy sources in
Ukraine is attractive not only in terms of environmental parameters, but also
economically. Therefore for the considered private house the following sources of
decrease in level of power consumption have been allocated:

- introduction of RES based on solar energy, which will partially or even fully
cover the household's need for electricity;

- introduction of RES based on wind energy;

- introduction of a hybrid wind-solar electricity generation system.

The second section analyzes the level of electricity consumption of the house.
Using the data of the residents of the house on the duration of operation of electrical
appliances, the calculation of power consumption was performed.

According to the calculations, three options were considered to meet the needs
of a private house in electricity with the help of RES - the use of SES, the use of wind
power and the use of hybrid wind-solar power. However, the first two of these
options have significant drawbacks.

Thus, the use of solar panels only to generate electricity requires an increase in

their number for operation in winter, when the level of solar insolation is minimal.



Using only a wind turbine to generate electricity also requires increased power
in the summer, when the wind intensity is significantly reduced.

The most rational is the third option - the use of a combined wind-solar power
plant, when in summer, with high insolation, the main generating capacity is solar
panels, and in winter, when wind intensity is high, the main part of generation is
assumed by the wind farm.

To determine the cost-effectiveness of the master's thesis, the capital costs for
the purchase, delivery, installation and commissioning of relevant equipment,
operating costs, capital cost efficiency indicators and payback period for each of the

three options for electrification of a private home were determined.

SOLAR ENERGY, ELECTRICAL SUPPLY SYSTEM, SOLAR
BATTERIES, NETWORK INVERTER, VIRTUAL SPEED, WIND GENERATOR,
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Beryn

CoHsluHa eHepris, fKa NOTparvisie Ha TOBEPXHIO HAIIOi IUIAHETH, MAae€
KOJIOCAJIbHY TOTY’KHICTh - COHS'YHE BHUIIPOMIHIOBAHHS 32 TIDKICHB 3a MOTY>KHICTIO
nepeBepiye BCl HUHI B1JIOMI CBITOBI 3amacu HadTH, ypaHy 1 BYTUUIS pa3oM y3sTi.
KpiMm Toro, coHsuHa eHepreTMka - €KOJIOTIYHO 4YHCTa, MpH ii BUPOOJICHHI HE
YTBOPIOETHCS BYTJICKUCIUN Ta3 (SK TEIUIOB1 CTaHIIi), BOHA TOBHICTIO paJiaIliiiHO
OesneyHa (Ha BIAMIHY BiJl aTOMHHMX CTaHIlIA) 1 HE YTBOPIOE BUMArarTh MOJAAIBIIOL
yTHIII3aMii BIAX0/1B (IIJ1aK 1 pall0aKTUBHI BIIXOIH).

Takox YkpaiHa BoJIOfl€ 3HAYHHUMH pecypcamMu BITPOBOi €HEprii 1 3aBISKU
CBOIM IIPUPOTHO-KIIIMATUYHUM XapaKTEPUCTUKAM MOKE BHMTH HA OJHE 3 MPOBIIHUX
MICLIb B CBITI IO BUKOPHCTAHHIO €Heprii BiTpy. OCHOBHMI BIUIMB Ha KJIMaT 1, 5K
HACJIZIOK, HA BITPOBUM PEXHUM TepUTOPli YKpaiHU HaNalOTh ATIAHTUYHHUHI 1
[liBHiynuii JIbomoBUTHII OKeaHW. ICTOTHO BIIMBAaIOTH Ha (DOPMYBaHHS KIIMaTy
OKpPEMHX PEriOHIB KpaiHM TaK0 BHUCOTa 1 HAMPSMOK PO3TAlllyBaHHS KapHaTChbKUX 1
kpuMcbkux rip, [lominbepkoi, BommHcbkoi Ta [IpuaHIIPOBCHKOI BUCOYMH,
JIOHEIbKOTO KPSy, OJMU3BKICTh IHIIUX PETioHIB 10 YopHOro i A30BCHKOTO MOPIB 1
ITUH Pl IHITUX (PaKTOPiB.

Takum yMHOM 3a7ada Mo po3poOLl 1 peanizalis NPOEKTIB MO BIPOBAIKEHHIO
BIJIHOBJIIOBAaHUX JDKEepea eHeprii B YKpaiHi € MepCHeKTUBHUMH, AKTYAJIIbHUMH 1
MPUBAOJIMBUMHU HE TIIBKU 3 TOYKH 30py €KOJOTIYHUX MapaMeTpiB, a i €KOHOMIYHO.
BuxopuctanHs «3eneHoro Tapudy» A03BOJIE€ 3HAYHO CKOPOTUTH TEPMIHU OKYITHOCTI
MPOEKTIB 1Mo BIpoBamkeHHIO BJIE, sk g BenMMKUX 1HBECTOPIB, TaK 1 IS APIOHUX
1HIMB1 Ty aJIbHUX FOCTIOIApCTB.

B po6oTi nokazaHa MOJIUBICTh BIPOBAKEHHSI CUCTEMHU E€JIEKTPOTEHEPYIOUUX
YCTAaHOBOK, Ha OCHOBI BIJHOBIIIOBAaHUX JDKEpEN €eHeprii, mo 3a0e3medyroTh BCi

noTpeOu B €JIEKTPOCHEPrii NpUBaTHOTO OYAMHKY, po3TaioBaHoro B M. KpacHorpaz.



BucHoBok

Y IUIIIOMHOMY MPOEKTI PO3IIIIHYTa MOXJIUBICTH BuUkopuctanHs BJIE s
enekTpudikaiii MpuBaTHOr0 OyAMHKY pO3TAlIOBaHOTO B XapKIBCHKIA 0OJAcTi M.
Kpacnorpan. IlpoBeneno anamiz Ta oOpaHO HAMOUIBII MEPCHEKTUBHUM NLIAX 3
BUKOPHCTAHHSM T10pHIHOIT BITPO-COHSIYHOT €IICKTPOTCeHEPATOPHOI YCTAaHOBKH.

[IpoBenennii aHami3 I1OKa3aB, IO BHUKOPUCTaHHSA [UJIs  eJleKkTpudikarii
MPUBATHOTO OyAMHKY TUIBKM COHsSYHI OaTapei € BKpail He pamioHaibHUM. lle
MOB'A3aHO IMEepUI 32 BCE 3 HEOOXIIHICTIO po3paxyHKy napamerpiB CEC no 3umMoBUM
MICSIIM, KOJIM PIBEHb COHSYHOI I1HCOJIALII MIHIMAJIbHUN, IO TOBOPHUTH IIPO
HEBUIIPAB/IAHO BUCOKUU PIBEHb MAaTEplaJIbHUX BUTPAT HA TAaKUM 3aXiI.

AHanoriyHi BUCHOBKM MOXHa 3pOOMTH 1 aHajI3yl0ud BaplaHT BUKOPUCTAHHS
JUIs enekTpudikallii mpuBaTHOTO OyAMHKY TUIBKH BiTpOreHepaTopa, SIKMM BHUMarae
BECTH PO3PaXyHKHU JJIsl HAMOUIbIII HECTIPUATIUBOTO Yacy — JiTa, KOJU IHTEHCUBHICTb
BITPY 3HAYHO 3MEHIIYeThCsA. KpiM TOro BHUKOPUCTAHHS TUIBKH OJHOTO BHUIY
reHepaTopa BUMarae 3Ha4HoOl KIJIbKOCT1 aKyMYJIITOPHUX OaTapei.

Haii0inpm panioHanbHUM MOXHA BBa)KaTH BaplaHT BUKOPUCTAHHS T1OPUAHOI
BITPO-COHSUHOI €JIeKTPOT€HEPYI0UO01 YCTAHOBKH, KOJIU B JITHIO MOPY, TP BUCOKOMY
PIBHI 1HCOJIAALII, OCHOBHUMHU T'€HEPYIOUMMHU MOTY>KHOCTSIMU € COHsSIYHI Oarapei, a
B3UMKY, KOJIM IHTEHCUBHICTh BITPY BUCOKA OCHOBHY YaCTUHY T'eHepallli Oepe Ha cede
BITPOBA CTaHITISI.

BukopucTtaHHs KOMOIHOBAHOi €JIEKTPOCTAHLIi [03BOJSE I1CTOTHO 3HU3UTHU
BCTAHOBJICHI MOTY)XHOCTI 32 PaxyHOK MEPEKPUTTS MIKOBUX TeHepariid. Kpim Toro
BukopuctanHs TiOpUAHMX TE€HEPYIOUMX CTaHIIM, 110 BUKOPUCTOBYIOTH EHEPIIIO
COHIIS 1 BITPY MOK€ ICTOTHO 3HU3MTH KaliTallbHI Ta eKcIutyaTauiiiHi Butpatu. Lo
poOUTH Taki TMPOEKTH EKOHOMIYHO MNPUBAOIUBUMH JUIsl YMOB TPUBATHHUX

JIOMOTOCTIONAPCTB Y KPATHU.

Jlnis G1IbI AETaNbHOTO O3HAMOMIICHHS 3 MaTepiaiaMu KBali(ikaiiHoi po6oTu
3BepTalTeCs 10 3aCTYIMHUKA 3aBiAyI0U0T0 Kadeapu eIeKTpOeHEPTreTUKU

npod. JIynenko .M.

Enexrponna anpeca lutsenko.i.m@nmu.one





