JIBUTYHAMHM, & KOPITYC MOKE€ MaTh HECy4dy KOI'""™ YKIIIIO 1110 HE MOTpedye Ha BIAMIHY
2

Bl AJI3P KOHCTpYKTUBHOI MEpEePOOKH BEHTHI1 1UPIB.

Puc. 1. Bapiantu cxeM BiIUEHTPOBHUX €JIEKTPOBEHTHIIATOPIB 3 IBUTYHAMU

TpaJULIMHOI KOHCTPYKIIII (), 3 30BHIIIHIM pOoTOpoM (0) Ta akciallbHUM 3a30pOM (B):
1 — enexTpoaABUTYH; 2 — KOXKYX (paBiuK); 3 — poboue kojeco; 4 — narpyOok.
[lepeBaroto eneKTpOBEHTUIATOPIB (puc. 1, B) € 3MeHIIeHI rabaputHi po3Mipu 1
CUMETPHUYHICTh KOHCTPYKIIi. 3MEHIITYIOThCS MEXaHIYH1 BUTPATH 1 EHEPrOBUTPATH Ha
caMOBEeHTWIAL10 AJl, AKI OXOJOJKYEThCS TOBITPSAM, II0 HArHITaE podboye KOJEeCco
BEHTWISITOpa. TakuM YMHOM BUKOpHCTaHHS TAJ[ BBakaeThCsl NMEPCICKTUBHHUM IS
NPHUBOJY IICHTPOODKHUX BEHTHJIATOPIB, IO BHUKOPHCTOBYIOTHCS B arpapHOMY

BUPOOHMIITBI.
BucHoBku. B ycraHoBKax miAirpiBy TOBITpS 3a3BUYail  BHUKOPHUCTOBYIOTHCS
ACUHXPOHHI JABUTYHH 3 KOPOTKO3aMKHEHHM POTOPOM KJIACHYHOI KOHCTPYKIIii, sSIK1 HE
JIOCUTH PaIliOHATBHO CIIOJIYYalOThCS 3 €JeMEHTaMH BeHTUJsATopa. Ha ocHOBI aHamizy
ICHYIOUUX KOHCTPYKTHBHHX CXEM JBUTYHIB y CKJIaJi €JICKTPUYHUX BEHTHUJIATOPIB
MOXHa 3pOOUTH BHCHOBOK, ITI0 TIOKPAIIEHHS MacorabapuTHUX MOKa3HHUKIB BKa3aHUX
YCTAaHOBOK MOXHA CSTHYTH MPU BUKOPUCTAHHI JIJIsi IPUBOY BEHTUIISITOPA TOPLIEBOTO
ACUHXPOHHOTO JIBUTYHA.
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EnexrporexHika i enekrpomexanika. — 1994. - Nel. —c. 57 — 61.

MNOBYJ0OBA ECKI3Y PO3PAXYHKOBOI CUCTEMH PY

Myxa O.0. 3700yBau BUIIOi OCBITH cremianbHOCTI 141 enekTpoeHepreTrka,
€JIEKTPOTEXHIKA Ta EIEKTPOMEXaHIKa.
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3amkiH  A. C. 3006yBay ¢daxoBoi nepeaBuLOi OCBITU cneujanbHocTi 141
e/1eKTPOEeHepreTnKa, eNekTpoTexHika Ta enektpomexaHika BCIM « TEOK MHAY»
HayxoBuii kepiBHUK Baxowmina JI.B. xaHn. ¢i3.- MaT. Hayk, IOLEHT Kadenpu
€JIEKTPOEHEPIreTUKH, EIEKTPOTEXHIKU Ta €JIEKTPOMEXaHIKH.

MukonaiecoKkuil HayionanbHUI azpapHull yHieepcumem, YKpaina

Jocniooiceno  ymosu  CmMOpeHHsi  PO3PAXYHKOBUX MoOenell  eleMeHmy  BUCOKOBOIbMHOI  NIOCMAaHYil.
Tlpoarnanizosano sKicme OMpPUMAHUX NEPEUHUX pe3YTbmami 3 IMimayiiHoi Mooeri.

The conditions for creating calculation models of a high-voltage substation element have been studied. The
quality of the obtained primary results from the simulation model was analyzed.

Axmyanvnicms. PO3paxyHOK €JNEKTPUYHMX Ta MATHITHHUX IIOJIB € HEB1I'€MHOIO
JaCTHHOIO TPOCKTYBAaHHS YCTAaHOBOK BHCOKOI1 Hampyru. [IpaBuibHE BU3HAYCHHS ITUX
MOJIIB BXKJIMBO JIJIs1 3a0€3MEUCHHS HAINHOCTI Ta 0e3MmeKu POoOOTH TaKMX YCTAaHOBOK.
[Tin vac po3poOKM KOHCTPYKIIH CTPYMOIPOBIAHUX Ta 130JIALIIMHUX €JIEMEHTIB,
BaYKJIMBO BUKOPUCTOBYBATH SIK aHAIITUYHI, TaK 1 YMCEJIbHI METOIH JJII MAaKCUMaJIbHO
TOYHOT'O MOJICJIFOBAHHSI €JICKTPOMArHiTHUX Tporiecis [1].

di3uko-MaTeMaTUYHE MOJICIIOBAHHS € OCHOBOK JUISi OTPUMAaHHS HaJiHHHX
pe3ynbpTaTiB. BakMBO peTeibHO PO3MISIHYTH Ta BpaxyBaTH yci (pi3MdYHI 3aKOHH, SIKi
BIUITMBAIOTh HA €JIEKTPOMArHiTHI MOJIs, 00 YHUKHYTH MOMUJIKOBUX PE3yJIbTaTIB.
Mema — cTBOPUTH pO3paXyHKOBY MOJIEIIb €JIEMEHTA PO3MOALIHYOT MiCTAHITII.
Bukiag ocHOBHOro Martepiaiy. SIKICTh OTpUMaHHUX pe3yJbTaTiB BiJl MOJEIIOBAHHS
3arajibHOi CUCTEMH 3aJIeXKUTh BiJl 0aratboX (hakTopiB, Ta yocoOJIt0e B o001 Cymarlito
YMOBHHMX MOJieJIell BCIX KOMIIOHEHTIB CUCTEMHU. MOJIEIIOBaHHS KOXHOTO €JIEMEHTY
OKpPEMO BH3HAYAEThCA KUIbKOMa (akTOpaMH, IO BKJIOYAIOTh B ce0€ TOYHICTH
BBEJICHUX IapaMeTpiB, MPAaBUIBHICTh (PI3UKO-MAaTEeMaTHYHUX MOJeJeld Ta CHoco0iB
pO3B's3aHHS, a TaKOX BpaxXyBaHHA pPI3HOMAHITHMX (I3UYHUX Ta TECOMETPUUYHUX
ocobiuBocTel [2].

Ha ocHOBi maHOro TBEpIKEHHS MOYHA PO3MVISTHYTH KUTbKa BaXKJIMBUX ACIMEKTIB, SKi
CJIiJT BpaXOBYBATH MPU MOJICITIOBaHHI:

° dopmymoBaHHs (I3MKO-MAaTEMaTHYHOI MOJEJl — BH3HAYCHHS MarepiamiB, 3
SKUX BUTOTOBJICHI KOMIIOHCHTH YCTAHOBKH, Ta IX BJIACTHBOCTEH y BIIHONICHHI IO
€JIEKTPUYHOI Ta MArHITHOI TPOBIMHOCTI Ta BpaxXyBaHHS PO3MOILTY EJICKTPHUYHOTO

3apsily Ta MOTOKIB CTPYMY
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° ['paHnyH1 YMOBH — BU3HAYEHHS T'PAaHUYHUX YMOB JJI KpaiB Ta MOBEPXOHb, IO
B3a€EMO/JIIIOTH 3 €JIEKTPUUYHUMHU T4 MArHITHUMU MOJISIMH.

° ®daxkTopu, AK1 BIULIMBAIOTh HA MOJEIIIOBAaHHS — TEMIIEPATYPHI 3MIHHU, SIKI MOXYTb
BIUIMBAaTH Ha BJIACTUBOCTI MaTepiajiB, HEPIBHOMIPHICTh MaTepiajiB Ta TeoMeTpii
KOHCTPYKI[I Ta MNPUCYTHICTh (PEepoOMarHiTHUX MaTepialiB, SKI MOXYTh 3HA4YHO
3MIHUTH MarHiTH1 MOJIA.

° UucenpHl METONM — BHUKOPUCTaHHA METOAIB CKIHUEHHHX €JIEMEHTIB,
CKIHYEHHUX pI3HUIb YM IHIIUX YHCEJIbHUX METOMAIB JJisi PO3B'A3aHHS CHUCTEMU
nudepeHIiabHUX PIBHSAHD, 10 OMUCYIOTh €J€KTPOMAarHiTHI MOJIs.

° Bamiganiss  pe3ynbTaTiB  —  MOPIBHAHHS ~ OTPUMAaHUX  PE3yJbTaTiB 3
€KCIIEpUMEHTATbHUMU JaHUMU a00 pe3ysbTaTaMy 1HIIUX HAAIMHUX JHKeped.

JUist miATBepIKEHHS JAaHUX AaclekTiB OyJl0 BUKOHAHO MOJICTIOBAHHS €JIEMEHTY
posnoaukyoi yctaHoBku (PY) 3a nanumu JII1 “HEK Vkpenepro”[3]. MonaentoBaHHs
npoBoauTkes B mporpami COMSOL Multiphysics® aus. puc 1 .

3a3Hady, 110 1€ 3arajbHi MPUHLHUIIN, 1 B KOHKPETHUX MPOEKTaX MOXYTh OyTH IHIII
BOXJIMBI acHeKTH Ta 0coONMBOCTI. Takox, AeTamizaiisi KOXHOTO 3 IYHKTIB MOXeE
BUIJISIATH BEJIMKOIO, aje caMeé BOHM (POPMYIOTh OCHOBY TOYHOIO Ta HaAIMHOTO

PO3PaXyHKY €JIEKTPUYHUX Ta MArHITHUX TOJIIB.

Puc.1. Ecki3 qys po3paxyHnkoBoi Mmozeni ocepenku K-104

57



BucnoBok. Bukonana mojenb yoco0stoe B €00l MO€JHAHHS BCiX KOMIIOHEHTIB
MojentoBanHs. [loxuOka MojenoBaHHS HE BpPaxOBYBAJIaCh B pO3paxyHKax IMpHU
MozenoBaHHs cucreMu. Tomy mo Oyno BukopuctaHo nansi JAI1 “HEK Ykpenepro”
KOTp1 0a3yBajucsl Ha peaibHUX JaHUX. AHATITUYHI METOJM BUMAararoTh MPOBEICHHS
BEJIMKOI KUIBKOCTI MEPEeTBOPEHb 1 MalOTh JOCHTh BY3bKy c(epy 3acTOCyBaHHS B
enexkTpoeHepreTuilil. JIJisi CHI0BOro BUCOKOBOJIBTHOTO 00JIaIHaHHS Ta ocepenkiB PY 3i
CKJIAAHUM pO3MOAUIOM TEPBUHHMX 3apsliB Ta CTPYMIB JOLIIBHO 3aCTOCYBaHHS
YHIBEpCaJTbHUX YUCEIbHUX METO/1B.
Cnucok BUKOPUCTAHMX JIZKEpPeJl.
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MaricTpajbHUX Ta MIDKAEPIKABHUX €JIEKTPUYHUX MEPEK.

LOW POWER AUTONOMOUS HYBRID SYSTEMS

Hsaxony B siuecaiaB PycianoBud,3100yBay BUILOT OCBITH crierianbHOCTI 141
EnexTpoeneprerrka, eeKTpOTEXHIKA Ta eJIEKTpOMEeXaHiKa

Benann Muxanno KoctaHTMHOBMY, 3006yBay $paxoBoi NnepeaBuLLOi OCBITH
cneuianbHocTi 141 EnekTpoeHepreTmKa, eNeKTpoTEXHIKA Ta enekTpomexaHika BCI
«TEPK MHAY»

Muxonaiecekuil nayionanbHUll azpapuuil ynieepcumem, Ykpaina

HaykoBuii xepiBHuk: MaprtuHeHko B.O., kaHaumatT TexXH. HaykK, JOUEHT Kadeapu
EJIEKTPOEHEPTeTHUKA, EIEKTPOTEXHIKA Ta eIEKTPOMEXaHiKa

MukonaiecoKkuit HayionanbHUIL azpapHuil ynieepcumem, YKpaina

Many of us have experienced the frustration of sudden power loss, electrical surges, and the damage they can
cause to expensive appliances. The solution to these problems lies in alternative energy sources, which have
become increasingly accessible in recent years. The early 21st century has witnessed a technological
breakthrough in the field of alternative and renewable energy sources, particularly solar energy, making
environmentally friendly energy systems more readily available.These independent power systems offer a
range of advantages, including uninterrupted power supply, minimal noise, and no environmental pollution.
While the initial installation costs of eco-friendly power systems can be relatively high, they prove cost-
effective over time, depending on local conditions. This factor has contributed to the growing popularity of
alternative energy systems.Challenges remain, including unfamiliar technology to consumers and the lack of
domestic production capabilities to manufacture high-quality system components. As a result, reliance on
more expensive imported products can hinder the widespread adoption of alternative energy, including solar
energy, in various regions.The primary focus of this research is addressing the issue of providing power to
remote facilities without relying on the central grid. This challenge can be effectively addressed through the
use of solar and wind energy solutions.

Keywords: alternative energy, renewable energy, uninterrupted power supply, solar energy, wind energy.
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