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Figure 2. Dependence of the short circuit current of PSSC (1), 54°-PTSSC (2) and 70.4°-PTSSC (3) on
AOI.

Effect of AOI to photoelectrical properties of the silicon solar cell has been comprehensively
studied. According to angle of base of textures which are formed on the surface of SSC, its
photoelectric parameters dependence on AOI changed. In conclusion, if value of AOI is 0°, short
circuit current of 70.4--PTSSC and open circuit voltage is bigger than PSSC and 70.4-PTSSC, if
value of AOI is 80, almost they are equal. So, if value of the AOI increases, photoelectric
parameters of 70.4-PTSSC decreased faster than other constructions of KAQE. So, if geometric
structure of silicon solar cell changes, its photoelectric properties dependence on AOI changes.
For this reason, when geometric structure changes, reflection, transmission, absorption coefficient
of solar element changes also. According to value of short circuit current and efficiency, it is
preferred that 70.4--PTSSC is used in any continent of the world. Because, short circuit current and
efficiency of 70.4-PTSSC is better than others PTSSC, at all of values of AOI.
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YOK 621.472
PE3YNbTATU EKCNNYATALI 4OCNIAHOIO 3PA3KA MN6PUAHOI JAXOBOI
ENEKTPOCTAHLYI MOTYXHICTIO 2.5 KBT
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HasedeHo pesynbmamu ekcrinyamauii docrnidHo2o 3paska eibpudHoi  Oaxoeoi
ghomoenekmpuyHoOi enekmpocmaHruii nomyxxHicmio 2,5 kBm, po3pobrieHo2o ma 8u2omogrieHo20
8 IHcmumymi enekmpoduHamiku HAHY. [NpoeedeHo aHasi3 KinbKocmi 2eHeposaHoi eHepaii
3a@zarnbHy €feKmMpu4yHy Mepexy rnpomsicom xoemHs 2021 - 6epe3Hs 2022 poky,
ekcnepumeHmarnbHi  3HadYeHH KK ma  koegiuieHma  rnomyxHocmi  po3pobrieHux
repemaeoprogayie esleKmpuYHOi eHepeaii ghomoenekmpuyHUX rnaHened y mepexesy. HasedeHo
€KOHOMIYHI Xapakmepucmuku, mepMiH OKyrnHocmi KarnimasosknadeHb ma pekomeHOauii 3
8rp08adKEHHS.

Knroyoei cnoea: nepemesoprogad, chomoesniekmpuyHa raHersib, 8i0HO8M08arnbHi dxepera eHepeair,
e2eHepoeaHa eHepaisi, mepMiH OKYrnHoCMi .

HYBRID ROOF PHOTOELECTRIC POWER PLANT WITH A POWER OF 2.5 KW TEST
SAMPLE OPERATION RESULTS

V. Voitekh

175


mailto:vvoitekh@gmail.com

MATEPIANIN XXIIl MIXXHAPOLHOT HAYKOBO-MPAKTUYHOI OHNAAH-KOH®OEPEHLLIT 19-20 TpasHa 2022
"BIAHOB/ITOBAHA EHEPTETUKA TA EHEPTOE®EKTUBHICTb Y XXI CTONITTI"

Institute of Electrodynamics National Academy of Science of Ukraine,

The results of operation of a prototype of a hybrid roof photovoltaic power plant with a
capacity of 2.5 kW, developed and manufactured at the Institute of Electrodynamics of NASU,
are presented. The analysis of the amount of generated energy in the general electric network
during October 2021-March 2022, experimental values of efficiency and power factor of the
developed converters of electric energy of photovoltaic panels into the network are carried out.
Economic characteristics, payback period of investments, and recommendations for
implementation are given.

Keywords: converter, photovoltaic panel, renewable energy sources, generated energy,
payback period.
ORCID: 0000-0002-9460-4141

Po3pobneHunn Ta BUrotoBneHun B IHCTUTYTI enektpoamHamikn HAHY 3pasok inBepTtopa [1]
SIK YACTUHW eHepPreTUYHOI KOMIpKM [2] nporLwoB gocnigHy ekcnnyaTtauito npotaromMm cepnHsa 2021 -
6epesHa 2022 (niB poky) y cknagi oToenekTpuUYHOI CTaHuii noTyxHicTio 2,5 kBT, wo 6yna
BCTaAHOBNEHa Ha gaxy npMBaTHOro gomorocnogapcTea y KaHiBcbkomy parnoHi Yepkacbkoi o6nacTi
(YkpaiHa) i3 XMBMeHHAM Big YOTUPbOX MOHOKpUCTaniyHnx doTtoenekTpudHmnx naHenen RISEN

RSM110-8-525m. EnektpudyHi napametpu dpotoenektpuyHoi naHeni (NMOT) HaBegeHi B Tabn. 1.
Tabnuus 1

HowminaneHa | CTtpym kopoTtkoro | Toyka | Ctpymy | Hanpyra KKO(%)
MOTYXHICTb | 3aMuKaHHs (A) MPPT | Touui XOfOCTOro

(BT) (B) MPPT(A) | xoagy (B)

535 18,3 31,23 | 17,12 37,58 20,5

Y Tabn. 2 HaBegeHo bakTUYHY reHepauito OTOENEeKTPMYHOI cTaHuii 3 XoBTHa 2021 no
6epeseHb 2022 pokiB y KinoBaT-roanHax no MicsAusix.

Tabnuusa 2.
10.202 | 11.202 | 12.202 | 1.2022 | 2.2022 | 3.2022 | 3anis
1 1 1 kBt/ro | kBt/ro | kBT/ro | poky
kBT/ro kBT/ro kBT/ro il a il kBT/roq

a a a
203 176 145 141 134 152 951

3a niB poKy ekcnnyaTauii goToenekTpudHa ctaHuia Bupoduna 951 kBT-rog enekTpoeHeprir,
nNpu4oMy Ha AOCIiAHUIA Nepiod npunany 3MMOBI MiCsiLL 3 HAWMpLLIMM OCBITNEeHHAM. ToOTo 3a pik, 3
ypaxyBaHHAM TNiTHIX MicsuUiB, BUPOGHULTBO enekTpoeHeprii mae 6yTn MiHiMym yTpudi GinbLue,
TOO6TO He MeHLe Hixk 2850 kBT/rog. Y Tabn. 3 HaBegeHo nepenik obnagHaHHS | MOro BapTiCTb 3a
YMOBU CEPINHOIo BUPOOHMLTBA Ta BCTaHOBMEHHS (Bia 200 hoTOENEeKTPUYHNX CTaHLIN Ha Micaub).
Tabnuus 3.
HavmeHyBaHHsa | IHBepTop | MNaHeni 4 wt | MaTtepianu | 3aranom
+ pobGoTa

BapTicTb (rpH) | 3100 21 000 3000 27 100

Mpwn BapTOCTi enekTpoeHeprii AN HaceneHHs 1,68 rpH 3a yMOBM CMNOXWBAHHA Oinblue
250 kBT/rog Ha micsiub i BapToCcTi obnagHaHHA QOTOENEKTPUYHOI CTaHUii pa3om i3 poboToto
27 100 rpH TepmiH okynHocTi T cknagatume T = 27 100/(951*3*1,68) = 5,6 poky 6e3 “3eneHoro”
Tapudy W BUKOPUCTaHHI BMPOONEHOI enekTpoeHerpii  TiNbkM Ana BnacHux notpeb
AOMOrocnoAapcTsa 3 METOK 3MEHLLEHHSI NOro eHEProCnoXnBaHHA. AKLWO BpaxyBaT MOXITMBICTb
po60TM po3pobneHoro B IHCTUTYTi eneKkTpoamHamikm ribpuaHoro iHBepropa sik B MEpEXeBOMY, Tak
i B aBTOHOMHOMY pexumax (HeobxigHO TifbkM AodaTv HakonuyyBanbHUM akKyMymnsTop Tw,
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BapTiCTb Ta EMHICTb SAKOro BUOWPAETBCS OKPEeMO), TO CMOXMBaA4 OTPUMYE He Tinbku 3acid
3MEHLUEHHSI EHEPrOCMNOXUBAHHSA, a N AXXepeno enekTponocTayaHHs 3a BigCYyTHOCTI Mepexi.

Taki NOKasHWKN € NPURHATHUMW ANSA IHBECTULIN, a 3 ypaxyBaHHAM NiflbroBOro KpeauTyBaHHSA
NPOEKTIB BiQHOBMIOBAHO|T EHEPreTUKM Y NpMBaTHUX AOMOroCrnogapcTBax € We npueabnmeilimmu.
doT0 cTaHuil HaBeaeHo Ha puc. 1.
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