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OCOBJIMBOCTI EJIEKTPOIIOCTAYAHHS 3AJ/II30PY THUX HNIAIIPUEMCTB
ITPU BITPOBACKEHHI PO3OCEPE/IKEHOI 'EHEPAIIII

Axkmyanvhicmbs memu 00cnioycenHa. Ykpaina mae nomyosicHi pecypcu pozocepeodxceroi eenepayii. Ilpu ybomy, 00HUM
i3 Yomupvox 3axo0ie, 3anponOHOBAHUX MIdXCHAPOOHOIW eHepeemUtHO a2eHyicio O NIOBUWEHHS eHeP2oedheKMUBHOCHI 6
Kpainax ceimy, € 30i1buleHHs BUKOPUCIAHHSL 0Jicepell BIOHOBNIOBAILHOT eHEP2IL 6 3a2aNbHOMY 00CS3L BUPOOHUYMBA eLEeKMPU-
uHOI enepeaii, y momy 4ucii He OCMAaHHsL POJib NPUOLISIEMbCSE BNPOBANIICEHHIO PO30CePeddiceHOl 2eHepayii.

ITocmanoexa npoonemu. Hacniook npupooHozo 3HUdCEHHs Pi6Hié 8UO0OYMKY 3aNi30pYOHOI CUPOSUHU HA MePEeHax Ha-
wol’ kpainu na enubunu nonad 1000—1500 m, mobmo 6 Gix 3anpPoeKMoBaHUX NOKAZHUKIB, 6Ce CbO2OOHI NIOBUULYE CHEP2OEM-
Hicmb T 6U00OYMKY MaA 3HUINCEHHSL KOHKYPEHMHOI CHPOMOIICHOCTE HA C8IMOGOMY PUHKY. Takum YyuHOM, aKmyaibHOI HAYKO-
60-NPAKMUYHOIO 3A0ayei0 € O0CHLONCeHHs. 0COOMUBOCmel (DYHKYIOHYBAHHS CUCEM eLeKMPONnOCMAdantsl 3ai30PYOHUX
NIONPUEMCIE NPU BUKOPUCIIANHE 0JIcepell PO30CePeONCcerol 2enepayii' y ckiaoi ix po3nooibyux Mepeic.

Ananiz ocmannix docnioxcens i nyonikauiii. B paoi nonepeowix 0ocniodcers agmopu 0OIpYHMOSYoms NO3UMUEHUL
ehexm 810 6npPOBAVICEHHSI PO30CEPEOICEHOL 2eHePayii 6 CMPYKIypy CUCTeM eLeKMpPOnOCmMAaiansi RIONPUEMCMS.

Buoinenns nedocnioxcenux wacmun 3a2anvnoi npoonemu. Paniuie 6y10 3anponoHO8aAHO 6CMAHOGIIEHHS eHepemuy-
HUX YCMAHOBOK HA CHPSIJICEHHI K8EPULIAZIB, HA BIOBANIAX KAP €PI6 MA THULUX MOJICIUBUX MICYSIX YCIAHOBKU 8 YMOBAX 3430~
PYOHUx nionpuemcms. OOHAK NOKU WO OCIAMOYHO He 8USHAYEHO NPUHYUNU 8NPOBAONCEHHS IHMENIEKMYANbHUX CUCTEM Y-
PAGNIHHSL eLeKMPONOCMAYAHHIM 3A3HAYEHUX NIONPUEMCIS, WO OCODIUBO BAICTUBO NPU PEKOHPIcypayii yux cucmem.

ITocmanoeka 3aedannn. Memoio yiei pobomu € cunmes ocobrugocmell eneKmponoOCmMayants 3ani30pyoOHux nionpu-
EMCMEB 30 YMOBU BNPOBAOIICEHHsI 00 CUCIEMU IX eleKMPONOCMAYAHHsL 0Jicepell PO30CePeddCceHol eenepayii ma ananisz cne-
yuixu ix pyHKyionyeanms.

Buknao ocnognozo mamepiany. 3anpononosano 3acmocy8aHHs WmMy4yHUX HelPOHHUX MePeIC 8 CUCMeMAax YRPAaGIiHHs
Ma GU3HAYEHHS elleKMPOEHEPLEMUYHUX NAPAMEMPIE CUCeM eNleKMPONOCMAYAHHA 3ANI30PYOHUX NIONPUEMCIE, WO 00360~
aume 3abe3neuumu 6a2amoQaKxmopre YnpagiiHHa ma aHAII3 eHepeemuyHUX napamempie npu 6nposaodXCceHHi dxcepei po3o-
cepeddrcenoi eeHepayii. 3anponoHo8ano nioxio Wooo BNPOBAONCEHHS ULMYUHUX HEUPOHHUX MepedxC 0I5l MOOENIO8AHHS HAOIll-
HOCmI cucmemuy eleKmponoCmaidaniss 3anizopyoHux NIONPUEMCIME NPU 6NPOBAOJICEHHI PO30CepeddiceHol 2enepayil, uo
00360/1UMb NOKPAWUMU NPOSHO308AHICMb 32€HEPOBAHOI eNEKMPOEHEP2ii PO30CepeddCeHOI0 2eHEPaYIEIo 6 Yacl.

Bucnoeku 6i0nogiono 0o cmammi. IIpedcmasiena 3a 00NOMO20H0 WIMYYHUX HEUPOHHUX MEPeXC MOOelb HAJIUHOCHI
cucmemu enleKkmponoCmMaiantsl 3aLi30pyOHUX NIONPUEMCING NPU 8NPOBAOINCEHHE PO30CEPEOINCEHOL 2eHepayii 003601Umb NoK-
pawumu NPOSHO3068AHICMb 32eHEPOBAHOI eNeKMPOeHeP2ii PO30CepeddiceHOI0 2eHePAYIEIo 6 YaCi.

Knrouosi cnosa: posocepedicena eenepayis,; eneKmponocmayants NiONPUEMCms, WniyuHi HetpOHHI MepedxCi.

Puc.: 5. bion.: 16.

AKTYaJIbHICTH T€MHU JOCTIIKeHHsI. YKpaiHa Ma€e MOTYKHI PECYPCH PO30CEPEIKEHOT TeHe-
pauii (PI)[1]. ITpu pomMy, OJJHUM 13 YOTHPHOX 3aXO7IB, 3alIPONIOHOBAHUX MDKHApPOHOIO EHep-
TeTUYHOIO areHIie0 ISl MIBUILIEHHS eHeproe(eKTUBHOCTI B KpaiHax CBITY, € 30UIbLICHHS BU-
KOPHUCTaHHS JDKEPEN BITHOBIIOBAIBLHOIT €HEprii B 3aralbHOMY 00Cs31 BUPOOHUIITBA €EKTPUYHOT
€Heprii, y TOMy YMCJi He OCTAHHS POJIb MPUALIAETHCS BpoBaLkeHHIo PI™ [1]. AxTyansHumu 1i
MUTAHHSA € SK JJIs AII0YMX TaK 1 Uil TAMYAacOBO 3aKOHCEPBOBAHMX FOPH30HTIB IIAXT Ta BXKE HE
Airounx Kap’epiB. OcTaHHi, SK MPaBUIIO, BIAKIFOUEHI BiJ] IIEHTPAI30BAaHOTO €JIEKTPOIIOCTAYaHHS
nincranuiil. [pxepena PI, BctanoBieHi B ymoBax 3anizopyauux mignpuemcts (3PII), 3natHi 3a-
Oe3redyBaTu JOAATKOBE PE3EPBHE ENEKTPONIOCTauYaHHs Mepexi [6].

ITocTanoBKka nmpodaemMu. MK TUM, HAC/IiIOK IPUPOJHOTO 3HIDKEHHS PIBHIB BUJIOOYTKY
sanizopyanoi cupoBuau (3PC) Ha Tepenax Hamoi kpainu, Ha ruOunu nonan 1000-1500 m,
TOOTO B OIK 3aIIPOEKTOBAHMX MOKA3HUKIB, BK€ CHOT'OJIHI Mi/IBUIIYE €HEPrOEMHICTD 11 BUI00Y-
TKY Ta 3HW)KEHHSI KOHKYPEHTHOI CIIPOMOYHOCTI Ha CBITOBOMY PHHKY [2]. OJHAaK, BpaxoByro-
yn crienn¢piky Bunooytky 3PC na 3PIL, y ToMy 4ucCii BITYM3HSAHUX, Ta KIIMaTH4YHI YMOBH iX
pO3TallyBaHHs iCHY€ MOJIMBICTh BIPOBA/UKEHHS B CTPYKTYpPY iX enexTponoctayanHs PT.

AHaJi3 ocTaHHIX gocjaigxeHb i myOJikaniil. Y nonepenHix AOCHIPKEHHSIX aBTOpU 00-
IPYHTOBYIOTh NTO3UTUBHHM e(eKT Bix BpoBa/ukeHHS PI' y cTpyKTypy cucteMm enexTpomnocra-
YaHHs mianpueMcTs [1].

Li 06’exTH, a e B Macmrabax YKpaiHU COTHI IeKTapiB, 3a BCIMa CBOIMH IapaMeTpaMu
MOXXYTh 1 IOBHHHI CTaTH MOJIITOHOM JUTsl po3MillleHHs1 KomruiekciB PI', siki, mo cyTi, mOBHUHHI
CTaTu MiHI- 800 MIKPOEIEKTPOCTAHIIIIMU B CTPYKTYpPl CUCTEM €JIEKTPONOCTAYaHHs MiANPH-
€MCTB YKpaiHu, y TOMY YMCIII 3aT130pyIHUX HixnpuemMcTs [3].
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Bu3HayeHHs1 paHille HeBUPIlIEHMX YACTHH 3arajbHoi npodJemu. Panime Oymno 3ampo-
MIOHOBAHO BCTAHOBJICHHSI €HEPreTUYHUX YCTAHOBOK Ha CIPsDKEHHI KBEPILUIATiB, Ha BiIBanax
Kap’€piB Ta IHIIUX MOXIIUBHX MICIb YCTAHOBKM B YMOBaX 3ali30pyAHUX MignpueMmctB. Jlims
JOCSITHEHHSI HAJIS)KHOT €HeproeeKTUBHOCTI (DYHKIIIOHYBaHHS CHCTEM €JIeKTPOIOCTayaHHs Ta
€JIEKTPOCIIOKMBAHHS 3aTI30PyIHUX MIAMPUEMCTB IIPU BIIPOBAIKEHH1 JXKEPEN po30CcepeKeHOT
reHepanii 0 CUCTeM EeJEeKTPONOCTayaHHs 3a3HAYCHUX MiIIPUEMCTB, MPONOHYETHCS HHU3KOIO
aBTOPIB BIPOBA/PKEHHS IHTEJIEKTYaJIbHUX CUCTEM yIpaBiiiHHA. OJIHAK MOKHU 10 OCTaTOYHO HE
BHU3HAUEHO IMPUHIMIIM BIPOBA/DKCHHS IHTEJEKTYyaJlbHUX CHCTEM YIPABIIHHS EJIEKTPOIOCTa-
YaHHSM 3a3Ha4€HUX MIANPUEMCTB, 0COOIMBO MPH peKoHIryparii uux cucrem [1-14].

Merta crarTi. ['0710BHOIO METOIO 11i€T pOOOTH € CUHTE3 OCOOIMBOCTEN €NEeKTPONOCTayaH-
HS 3QJ1130pYIHUX HIANPUEMCTB 32 YMOBHU BIPOBA/DKEHHS JI0 CUCTEMH X €JIEKTPOIOCTaYaHHS
IDKEpes po30Ccepe/KEHOT reHepaltii Ta aHai3 cnenu@iky iX QyHKIIOHYBaHHS.

Bukaan ocHoBHoro matepiaday. [lepeBakna OuIbIIICTh OporpadiuHUX yTBOPEHb B YKpa-
iHi, y Tomy uucni IIpuaninpoBceka ta JloHenpka BucounHu Ta IIpuaHinpoBCchka HU30BUHA
OpIEHTOBAHI 3 MIBHIYHOTO 3aX0/1y Ha MIBJCHHUN CXiJl BIMOBIIHO IO HAMPSIMY OCHOBHHX T'€0-
CTPYKTYPHHUX €JIEMEHTIB, 1110 3yMOBIIIO€ CEPEHIO IIBUAKICTH BITpY O0nu3bko 4—5 m/c. Oxpim
BHUIIIE 3a3HAYEHOT0, Ha MICIIEB1 0COOIMBOCTI KiIIMaTy YKpaiHH BIUIMBAIOTh TaKOX 1 BOJOHMH,
mo 3aiiMarote 6sm3bko 0,3 % ruiomii TepuTopii KpaiHu. BIuMB BOJOCXOBUIN, BiACTIHHUKIB,
CTaBKIB 1 OOJIIT Ha PEXUM METEOPOJOTTYHUX BeIMUYUH pi3HMHA. Haiibinbie BogOCXOBHINIA
BITMBAIOTh HA BITEpP: MOTr0 HIBUAKICTH HAJl aKBATOPI€IO Ta Y30€peXkkKsIM MiIBULTYEThCS HA Ki-
JIbKa JIECATKIB BiJACOTKIB [5].

Jlesike 3pOCTaHHS IIBUAKOCTI BITPY CIOCTEPIraeThCsl MOBCIOMM HA MPUOEPEKHOMY CXMII,
10 CIIpUYMHEHe Hacammepe] OiM3bKicTI0 BojocxoBuina. IIIBHAKICTE BITpY HaJ akBaTOpi€lO
BOJIOCXOBHIIA Maiixke He 3MIHIOEThCA (15-20 %) B 0X0JI0DKYIOUHIA TIepioJ1, a B TETUIUHN mepioj —
3poctae Ha 50-100 %. Bocenu Ha BiTpssHOMY Oepe3i BOJOCXOBUIIA CIIOCTEPIraeThes 30LTbIICH-
Hs B 2-3 pa3u MOBTOPIOBAHOCTI CHIIbHUX BITPIB (MOHA[ 15 M/C) B MOPIBHAHHI 3 BUXITHUMH BIT-
pOBHUMH YMOBaMH. B cTopoHy cyiii Opy3n MOXKYTh MIPOHUKATH Ha BIICTaHb 3 KM 1 Oinblie, 3a-
XOIUTIOKOYH 110 BUCOTI 30HY B 100-300 M. 3a HassBHOCTI BITPY 13 CYIII1 MIBUIKICTIO MTOHAT 4 M/C,
Opu3 3a3BUYAIl HE YTBOPIOETHCA [6].
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Puc. 1. Pozmawysanns 3anizopyonoeco nionpuemcmsa BAT «llonmascokuii I 3Ky
BIOHOCHO HABKOIUUIHIX NPUPOOHUX MA UMYYHUX 8000UM
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Takox y BHILE 3raJJaHUX PETiOHAX CIIOCTEPIraeTbCs JOCTATHIA piBEHb 1HCOJIALI, 110 3Y-
MOBIIIO€ CIIPUSTIUBI YMOBH JUIsi BUKOPUCTAHHS COHSYHOT (DOTO- Ta TEIIOEHEPTeTUKH.

BoaHouac BITUM3HSAHI 3a1i30py/IHI MiANPUEMCTBA € HAMOLIBII MIATOTOBICHUMH IS BTI-
JICHHS B MPAKTUKY (PYHKI[IOHYBaHHS iXHIX CHCTEM €JIEKTPONOCTayaHHs MiHi- Ta MIKPOEJIEeKT-
pocTaHIliii Ha 0a3i BiTHOBJIIOBAHUX JUKEpeI eHeprii.

[[TaxTHa BEHTWJIAIIIIHA CUCTEMa, 3a3BUYAl, 3HAXOUTHCS B KBA3iCTAI[IOHAPHOMY CTaHi (B
CepeIHbOMY € CTalliOHAPHOIO).

[IpupoHa TAra B I1axTax MO>Ke BUHUKATH 32 HACTYITHUX YMOB [7]:

- 32 HasIBHOCTI JAEKUTbKOX BHUXO/IB Ha 3€MHY MOBEPXHIO, OCOOIMBO SIKIIO 1I BUXOIU 3HA-
XOJISITHCS Ha PI3HUX BUCOTHHUX BIIMITKAX;

- B OKPEMHUX BUPOOITKAX MPH Pi3Hiil T'YCTUHI MOBITPS MO EPUMETPY BUPOOITKH.

- MDK OKpEMHMH TOPU30HTAMH, SIKILO MOBITPETOAaBaIbHUX CTBOJIB KUIbKA.

3a npaBuiaMu Oe3neku 3a00pOHSIETHCS MPOBITPIOBAHHS IIAXT 32 PaXyHOK TUIBKH MPHUPO-
JHOT TATH. AJle pUpoJHA TAra B 0araThbOX BMIIAJKAX BiIIrpa€e ICTOTHY pOJIb Y BEHTHIIALIL
mIaxTH. Y JEeSKUX IIaxrax Aenpecis MPUpOAHOI TArH jgocsrae 25 % nenpecii BEHTUIATOPIB
T'OJIOBHOTO MPOBITPIOBAHHS.

VY maxTax TparuisiioThCS BUMAJKH, KOJIU BEPTUKAIbHI a00 HaXWUJIEHI BUPOOITKM MO€IHAH1
Ha JEKUTbKOX FOPU30HTaX (pHC. 2). Y TakuX BUMAJKaX Ha KOXXHOMY FOPU30HTI JIi€ CBOS MpH-
pOJIHA TATa, KA BU3HAYAETHCS I'YCTHMHOIO TMOBITPS Ha JUISIHKAaX, pO3TAlIOBAHUX BHIIE LbOTO
TOpU30HTY [8].
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Puc. 2. Buznauenns oenpecugnoi mseu npu 00HO4ACHOMY 3'€0HaHHI UPOOOK
MidiC cOO0I0 HA OEKINbKOX 20PU3OHMAX

@daxTopH, 110 BIUIMBAIOTH HA IPUPOJHY TATY [9]:

- TemMIeparypa MoBiTps B FpHUYUX BUPOOKaX (BU3HAUAE HOT0 r'yCTHHA);

- TeMIepaTypa MoBITps Ha MOBEPXHi;

- TeMIepaTypy CTOBIIIB MOBITPS, SKI 3HAXOAATHCS HAJl PI3HUMH BXOJIaMH y LIaXTy B ro-
PHCTIii MicLIEBOCTI;

- TUCK TIOBITps OUIs MOBEPXHI1 3eMJIi (BU3HAUAE T'YCTHHA MOBITPS).

31 30UTBIIEHHSM TTIMOMHH IIAXTH JIETIPECis IPUPOIHOT TATH 3MIHIOETHCS €KCTIOTEHIIAIBHO.

B3umky nenpecist npupoHOi TATH Jemo 30UTbIIyeTbes. BaiTKy BinOyBaeThCcsi 3BOPOTHE
aBuie. Tak sK 111 3MIHUM HE3HaYHl, TOMY XapaKTepUCTUKA MPUPOIHOT TATH BBAXKAETHCS TOC-
Ti{HOI0, TOOTO TaKOIO, 110 HE 3aJIeXKUTh BiJl BUTPATH MOBITPs [9].

V 3B'13Ky 3 UM 7151 pO3paxyHKY JAenpecii IpUpOIHOL TSITM MOKYTh 3aCTOCOBYBATHCS Tiji-
poCTaTU4HI i TEPMOJMHAMIYHI METOTH.
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Jlnst po3paxyHKy MPUPOJIHBOI TATU TIAPOCTATUYHUM METOJO0M BH3HAYAETHCS PI3HUIIS ae-
POCTaTHYHHUX THUCKIB MOBITPS B IBOX CTOBOYpax, MbK CTOBOypamMu ab0 rOPU30HTaMHU.

3a popmynoro M. M. IIporonesikoHosa [10]:

e:H(YH_YH),Ha (1)

ne H — rmubuna maxrtu, M; Y7 1 Yy — cepeiHe 3HaueHHs] TUTOMOI Bard MOBITPsI BiZIIOBITHO
110 HAJXOAUTH i 0 BUXOJUTD MOBITPAHUM cTpyMeHsam, H/v>.
CepeHe 3HaUE€HHS TUTOMOI Baru MOBITPs BU3HAYA€ETHCS 3 BUpasy [9]:

y=0,0171 Ly P2 4 @
273+t 273+t, )’

1€ p1 1 p2 — TUCK Ha MOYATKy Ta HAIPUKIHII MOCTYIMAaYoro Ta BUXIAHOTO cTpyMeHs, Ila; #; 1
t> — TeMmepaTypa MOBITPA B THX ke Toukax, ’C (BeIMuMHY t| BH3HAYAIOTH y CTOBOYpi Ha
rmbuHi 20 +30 M ).

Britky nuTomMa Bara noBiTps, 110 HAJXOAUTh B IIaXTy MEHIIE BUXIJIHOTO, TOMY JENpecis
MPUPOHOT TSATU 3HIKYETHCS 1 B HEINTMOOKUX IIaXTax MOKe OyTH HaBITh BiJl'€MHOIO.

VY rnmuboKuX 11axTax, BHACIIIOK BUCOKOI TEMIIEPATypH MOBITPS Y BUCXITHOMY CTpyMEH1
JeTpecisi IPUPOAHOT TSTH, TIepeBaXkHO, noaaTHs [11].

h€:OO46H(tH_tB),Ha, (3)

ne H — pizHun abCcoNMOTHUX BIAMITOK TJIMOMHU MOBITPOIOIAI0UO01 Ta MOBITPOBUIAI0UOT BH-
poOOK, M; #7, tg — CpeaHA TeMIepaTypa MOBITPs BIIMOBIIHO B CTBOJIAX, MO SIKMX HAJIXOJUTh
y IaxTy i BUpaerhes 3 nei, °C.

Jlns maxrt i3 pi3HUMM BHCOTHMMH BIAMITKaMU TIMOMHM MOBITPONOAAI0YOi Ta MOBITPO-
BUJIaI0401 BUPOOITOK MOKHA BUKOPUCTOBYBATH TaKy (popMyIly:

_ Iy —lep
he =YopH 037 ) Ia, )
ne Yo — CpeqHbOKOHTYpHA MUTOMA Bara moitps, H/m’; H — pisHuus TIMOMHHU TOBITPO-
10110401 Ta MOBITPOBHJIAI0UO01T BUPOOITOK, M; /5 — TEMIIEpaTypa 30BHIIIHBOTO MOBITPS MOBI-
Tponoaaiodoi Bupobitku, °C; f., — cepenHs TeMieparypa pyaHuunoro nosirps °C.
[TuToma Bara moBITPsI BUBHAYAETHCS 32 (bopMyJIOIO [9]:

Y =4,459—F— g
273+ , Him )

nie p — arMocdepHuii Tuck nosirps, I1a; t — Temneparypa nosirps, °C.

VY TypOyaeHTHOMY MOTOL HOBITPsi BUHUKAIOTh BUXPOBI1 MOTOKU. Bemuki BUXOpH € HecTiii-
KUMHU T PO3Ma/IAIOTHCs HA ,Z[piGHiHli CTIMKICTD SIKUX BHILA, ajJ€ ICTOTHO 3aJ'Ie)KI/ITL Bi,[[ B'I3KO-
TypOyJIEHTHUIA MOTIK l'[OBlTpSI B Mi/J3eMHUX BUPOOKax sBJsie COOOIO MOTIK BUXOPIB p13Horo
PO3MIpy BiJl HAHOLIBIIKX, PO3MIPH SIKUX MOXKYTh JOPIBHIOBATH MOMEPEYHUM po3MipaM BUPO-
OkH, 10 HaWApiOHIMMX. 3MiHA B 4aci MOJIOHUX BUXOPIB CTBOPIOE B KOKHIN TOYII MOBITPSHO-
ro MOTOKY XaOTHYHI KOJIMBAaHHS MUTTEBUX IIBHIKOcTed. Yucno PeltHomblca xapakrepusye
CIIBBIIHOILIEHHS MK CUJIaMM IHEpIii i CuiIaMu TepTs B MOBITPSHOMY MOToOI [9].

Re=PuL_ul (6)
n v
1€ p — TYCTHHA TOBITPs; [ — XapaKTepHUH JIIHIMHUI po3Mip; 1| — AMHAMIYHA B’SI3KICTh; Re —
yrcno PeitHonbAca; 1 — MBUAKICTD MOBITPS; V — KIHEMATUYHA BSI3KICThH TOBITPSI.
Ha po6oty BlTpoeHepreTI/Iqu ycraHoBkd (BEY) B ymoBax 3am3opy;[HI/1x mraxt (3PL)
CYTTEBO BIUTMBAIOTH 1HEPLIHHI CHIH, (PI3UUHI OCOOIUBOCTI OTOKY MOBITPs, (hopMa BUPOOOK,
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po3TairyBaHHs BiTpoBoro kosieca (BK) BimHOCHO HampsiMy pyXy MOBITPSHOTO TOTOKY Yy
nij3eMHii BupoOii, a Takox (opma sonareit BK.

JleranbHe BUBYEHHS BCIX CKJIAJIOBHX Ipolecy BrpoBakeHHs BEY B ymoBax 3PII € no-
CUTb BCEOIUHUM, OaraTorpaHHUM, HAYKOBO MICTKUM 1 TE€XHIYHO CKJIAJHUM IPOLIECOM, SKUN
Mae 3a0e3MeUnTH ONTUMAaJIbHI YMOBU BIPOBaKEHHS Ta podotu BEY.

Takum 4MHOM 3aIIPOTNIOHOBAHO Taki cocobu po3mimeHHss BEY B ymoBax maxrt aist po-
00TH Ha eHeprii He3aIITHUX Ta BIANPAIbOBAHUX MOBITPSIHUX BEHTWIALIMHUX MOTOKAX, AKi
MoKasaHi Ha puc. 3.

v t

TAAY

Puc.3. Cnocobu pozmiwenns eimpoenepeemuyHux yCmaHo80K 8 yMo8ax waxm 0 pobomu
Ha eHepeii He3adiAHUX Mma GIONPAYbOBAHUX NOGIMPIHUX GEHMUTAYIUHUX NOMOKAX

BEY MoxyTh OyTH 3aCTOCOBaHI JUIsi aBTOHOMHOTO >KUBJICHHS CIIOKUBAYIB €JIEKTPUYHOI EHep-
rii 3ai3opyaHux maxr [9-12]. Panimie BcTaHOBIIEHO, 110 €HEProeEeKTUBHUM BapiaHTOM CTPYKTY-
pH eHepreTuyHoro komiuiekcy Takux BEY € cucrema 3 acMHXpOHHMM reHepatopoM [S].

MopenoBanHsl HajiiiHOCTI cuctemu enekrponocradanHs 3PII mpu BmpoBamkenni PTT
MOJKHA MPEJICTABUTHU 32 JOIIOMOTOI0 ITYYHUX HelipoHHUX Mepex (LLTHM).

Crpykryphy cxemy IITHM, MoxHa MpOUTIOCTPYBAaTH HACTYITHUM YMHOM (puc.4): BXiH1 He-
POHH HYJIBOBOTO INApy MO3HAYUMO lo, 20, IPUXOBaHI HEHPOHU MEPILIOTO Iapy MO3HAYUMO (1),
2(1), a BUXITHUH HEUPOH — CUMBOJIOM 1(2), BAaroBi Koe(ilieHTH 3MIllIeHb sl IPUXOBAHOTO IIapy —

0,, Ta ©,,,, a BuxigHoro mapy — 0, , BXigHi curnam 1o 1o veiipona uyepes x, =(1,1,0,0), a

BX1JIHI CUTHAJIIM J10 2o HelipoHa — uepe3 x, = (1,0,1,0) , 3aranbpHuii BUX1AHUI CUTHAI 10 HYIbOBOIO

1apy 3anuiieMo y BUTIISI KOPTEKXY: {(xl ,x2)} = {(1,0;1,0),(1,0;0),(0;1,0),(0;0)} , 4 BUXITHHUI CHUT-

Hai — OUT = {0;1;1;0}, a BaroBi KOEQILIEHTH BIWIOBIIHO @), Ta },; , MATPUIIl SKUX OyIyTh:
Wy Wy, 711

W, = Ta W, = .
@) Wy V21
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7

%, = (1;1;0;0)

(10,500, 0:1), (0:0)} Lo ouT, = {0:1:1:0}
BA (T=04)

X, =(L00) 2,
our,

BA (T=0,4)
Z,Q(NETy)
0®,, =08

2(1)

Puc. 4. Cxema wmyunoi HeliponHoi mepedxci 0151 MOOeN08aH A Ha0IUHOCMI cucmemu
eIeKMPONOCMAYAHHSL 3ANI30PYOHO20 NIONPUEMCMBA NPU BNPOBAONCEHH]
po30cepeddiceHol eenepayii

i=n;j=m i=n;j=m

X, = in(t)ij‘i‘@lj; i=ln, j=lm; 2, = ina)ijnt@zj;z:l,n, j=1m;
i=l;j=1 i=l;j=1

k=s;j=m

X, = ZY}Q/@ +0©,; k=Lsj=Lm.

k=13 j=1

VY po3rasiHyTOMYy BHNAAKy n=2, m=2, s=1, e n — KUIbKICTb HEHPOHIB HYJIBOBOTO IIApy,
m — KUIBKICTh BXOJIB IO HEMPOHIB MPUXOBAHOIO LIApy BiJ HEMPOHIB HYJIHOBOTO IIapy (HEi-
POHIB (TEpIIOro) MPUXOBAHOIO IAPY), § — KUIBKICTh HEHPOHIB BUXIAHOTO MIapy (APyroro
1apy); ;j — BaroBuil KoeilieHT BijA i-ro mapy (BXiJHOIr0) A0 j-r0 HEeHpOHa MPHUXOBAHOTO
mapy. ToJi @;,2 — BaroBuil KoeilieHT 3B’sI3Ky Bijl MEPIIOTO HEMpOHA HYIHOBOIO HIapy (BXi-
JTHOTO) J0 JIpyroro HeipoHa MPUXOBAHOTO wiapy (MEpLIOro MIapy), aHAIOTTYHO JUIS IHIIUX
BaroBUX KOE()ILIEHTIB. Yjr — BArOBUM KOE(DIIEHT 3B’SI3KYy Bi j-r0 HEMpOHA MPUXOBAHOIO IIa-
py (mepioro mapy) 1o k-ro HelipoHa BuxigHoro mapy (xpyroro mapy) [12].

27— cyMa BaroBUX 3B’S3KiB, SIKi BXOJATH JI0 MEPIIOT0 HEMpOHa MPUXOBAHOTIO 1Iapy, 2y — Cy-
Ma BaroBHUX 3B’S3KiB, sIKI BXOJATh JI0 JIPYroro HelpoHa NPUXOBAHOTO 1Iapy, 2y — CyMa BaroBUX
3B’SI3KIB, SIKI BXOJSITh JI0 HelipoHa Buxofy (npyroro mapy). NET=Y1 — curnan Buxony i3 nep-
IIOro HeHpoHa MPUXOBAHOTO IApy, Micis akTuBalii moporosoro ¢yHkuiero (T=0,4 — yucnose
3HaueHHs nopory), NETn — curnan BUXofy 13 Apyroro HefpoHa MpuxoBaHOro Iapy (wmap 2),
OUT — yncnoBe 3HaYEeHHs BUXITHOTO CUTHATY 13 MEPLIOro HEMpOHa BUXIJHOTO Iapy (APYyroro
miapy), micins akTuBailii nmoporosoro ¢ynkuieto (T=0,4 — yncnoBe 3HaueHHs Opory GyHKIIT aK-
THUBAIIIi). {(1,0;1,0),(1,0;0),(0;1,0),(0;0)} — KOPTEX BXIHUX CUTHAIIIB JI0 HYJIHOBOTO 1Py (BXiTHO-
ro 1mapy), {1,1,0,0} — KOPTEX BUXITHUX CUTHAIIB 13 APYroro mapy (BuxiaHoro mapy) [13].

®1(1) >

BaHOro miapy (Mepuioro mapy) Ta MEpIIOro HEeWpoHa BHUXIIHOTO wHIapy (Ipyroro mapy).
X, = (1,0;1,0;0;0) — BexTOp BXiIHMX 3HAU€Hb A0 Mepiioro HeiipoHa (lo) BXimHOTO HIApY (HY-

0,4y, ©,,) — BaroBi KOeDilieHTH 3MilllEHb NEPLIOTO Ta JPYroro HEUPOHIB MPUXO-

apoBoro mapy), X, = (1,0;0;1,0;0) — BekTOp BXigHHX 3HAYEHb O APYroro HeWpoHa (2o) BXid-
HOTO mIapy (HyJIbOBOTO HIapy).

Cxemartuuno 300pakeHa Ha puc. 4 IIHM st pisHUX BXITHUX BEKTOPIB Oyze oJepxkyBa-
TH Ha BUXOJI1 BIAMOBIHI KOKHOMY 3 HUX 3HaYEHHs, a caMe:
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1) (1,0;1,0) va Bxoxi, a Ha Buxoai OUT=0;

2) Ha Bxomi (1,0;0), a na Buxoni OUT=1;

3) Ha Bxoni (0;1,0), a na Buxoni OUT=1;

4) Ha Bxoxai (0;0), a na Buxoai OUT=0.

Takum 4rHOM, KOKHOMY BXITHOMY BEKTOpPY ( X,, X, ) Ha Buxoai IITHM Bianosinae nesHe
yucaoBe 3HaueHHs OUT.

IToporosa ¢yHkis
0, sxwo NET<T

: (7)
I, saxwo NET>T

F(NET) = {

€ TIPUKIIAJ0M HENHIHHOT QPYHKIIIT aKTHBAILi.
[Ipuknagom niHIMHOT GyHKLIT €

F(NET) = p(NET), (®)
obnacth 3HaueHb K01 F (NET) € (—o0;+00) , MpH HAIBHOCTI sikoi y 610Ky aktuBailii (bA), Buxin
13 HelipoHa Oyze OpIBHIOBATU 3HAUEHHIO BXOAY Yy 1ied HelpoH, skumo £ =1. Toai MoxHa 3po-
OUTH BUCHOBOK, 0 OararolapoBa HEMpPOHHA Mepexa i3 JHIHHOK (YHKLIEI0 aKTUBAIll MOXe
PO3B’SI3yBaTH JIMILE Ti 337a4i, IKI MOXKYTh PO3B’3yBaTH OJHOLIAPOBI HEHPOHHI Mepexi, sIKl Ma-
I0Th JIMILIE BXIJHI 1 BUXiHI HelpoHu. ToJi MOXKHA 3pOOUTH HACTYITHUM BHCHOBOK: I Oararo-
mrapoBux [ITHM Tpeba BUKOpUCTOBYBATH HENIHIMHI (PYHKIIIT aKTHUBAIlii, 1€ JIOTICTHYHA (QYHKIIis

F(NET)=[1+exp(—a- NET)[", )
a0o 1HII HemiHiNHI (yHKuil. Halikpamum BapiaHTOM € JIOTiICTUYHA, OCKUTBKHM BOHA € HETepe-
PBHOIO Ha BCii 00J1acTi BUSHAYCHHS (—00;+00), AU(EPEHIIHOBAHO I MOHOTOHHO 3pPOCTal0-
vo10 jutst Beix NET Big (—o0;+00) (Ha inTepBaii 3Hadens (0;1)).

OTxe, KOXKHUNA eJIeMEHT 3 MHOKMHM BX1IHUX 3HA4Y€Hb X 3’€JHAHUI BaroBUM 3HAYECHHSIM
x,@, 13 koxxuum mapom IITHM, a B Cb HelipoHa 3HaXO/ATh BAroBy CyMy BXOJIB JI0 JIAHOTO
HelpoHa, sika moctynae Ha BA, micis akTuBauii B SKOMy, Ha BUX1J1 IO BUXIIHOTO CJIOIO0 BUIJE
curnan NET. Buxigauii Bektop L [ITHM, kommnoneHTamu sikoro € Buxoau OUT 13 HelipoHiB

BUXIJTHOTO IIIapy, YUCENIbHO JOPIBHIOE T00YTKY MaTpulli X — BEKTOP-PSIOK BXiIHUX CUTHa-
JiB Ha MaTpuLio W — marpuisg BaroBux KoeilieHTiB, T00TO:

L=XW, (10)

ne L — MaTpUIs-pSIIOK.

bararomaposi IIIHM maroTe 3Ha4yHO OLblIEe MOKIMBOCTEH MPHU PO3B’A3yBaHHI MPAKTUY-
HUX 1 IPUKJIAIHUX 33/1a4, BOHU SBIISIOTH CO00I0 HAOIp IIapiB, TAKKX L0 BUXIJ 3 OJHOTO MIAPy
Oyzie BXOJIOM JI0 HACTYITHOTO IIapy, a 30UIbIIEHHS] 00YMCIIOBAaHUX MOXIIMBOCTEN (TMTOTYKHOC-
Teil) y nopiBHsAHHI 13 ofHomaposoto [IIHM, moxiuBe nuie npu HasBHOCTI HeNiHiiHOT QyH-
KIIii akTuBarlii Mmix mapamu [ 13].

Sxmo B Oararomaposux [IIHM BincyTHs HemiHiliHA (YHKIIS aKTHBAIlii, TO 0OYHCICHHS
YHCIIOBOTO 3HAYEHHS BUXITHOTO IIApy 3HAXOMATH SIK JOOYTOK BXIZIHOTO BEeKTOpa X Ha mepury
BaroBy MaTpulio W, , MoTiM Ha HaCTyNHY BaroBy marpuio W,. ToOto:

OUT = (XW)W,, (11)
a B pe3yJbTari TOTO, 10 JOOYTOK MaTPHIlh aCOI[IaTUBHUMA, TOIi
OUT = (XW, W, = X(WW,). (12)
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To6to no cyri 3aiiicHenuit nepexia Bia 6aratomaposoi IIIHM no oanomaposoi LITHM,
T00TO nBomapoBa [IIHM exBiBaneHTHa OJJHOMY IPUXOBAHOMY LIapy 3 BaroBOIO MaTpPUIICIO,
110 JIOPIBHIOE JOOYTKY ABOX BaroBux matputlb (W, =W W,) [14]. Toni:

OUT = (XW)W, = X(WW,) = X(W,,,). (13)

Otxe, Oynp-ska Oararomaposa IIIHM i3 niniiiHOIO (QyHKIIEIO akTHBalii Moke OyTH 3a-
MIHEHa Ha eKBiBaJIeHTHY ofHouIapoBy LIIHM i3 BaroBoro Matpurero:

W =WW,. (14)

3ae

Heiiponni Mepexi, Kl po3rJIsJaiuch paHille, HA3UBAOTh MEPEKAMHU MIPSIMOro MOLIMPEH-
HSl BXIIHOTO CHUTHaly abo MepexamH 3 MPSIMUMHU 3B’sI3KaMH, TOOTO BiJ| BXIHOTO IIapy 0
mapy Buxony curnany i3 IIIHM, To6To Bix momepeaHbOro mapy A0 HaCTYITHOTO 1 [0 MOpsi/-
Ky. Ane MmoxxnuBocTi Takux [IIHM oOMmexeHi, y HUX BIICYTHs aM'siTh, TOOTO 1X BUXiJ] TOBHI-
CTIO BU3HAYAETHCS 3HAUEHHSIMH BXIJHUX BEKTOPIB 1 3HAUEHHSAMM BaroBux koegirieHTiB. Taki
Mepexi e HazuBawTh LITHM 6e3 3BopoTHUX 3B S3KIB.

[ITHM, sixi MaroTh 3B’SI3KM Bill BUXIIHUX IIApiB J0 BXIJHHUX, Ha3UBAIOTh MEpEKaMHU 13
3BOPOTHIMHU 3B’si3kaMu. Y neskux [IHM i3 3BopoTHIMH 3B’S3KaMH 3HAYEHHS BUXOJY 13 Me-
PEXi MOBEPTAETHCS HA BXIAHI mapu, To0To Buxig Oyzae sk Bxin (puc. 5). Tomy LIIHM 13 3Bo-
POTHIMHM 3B’SI3KaMHU MaIOTh BJIACTUBICTh, CXOKY HAa KOPOTKOTEPMIHOBY JIFOACHKY MaM'sTh.

ovT,

/32(2)2(1)

j (3
W, G) W, (k)

Puc. 5. Cxema wimyunoi neuponnoi mepedrci 3i 360pOMHUM 38 SI3KOM

Anroput™m 3BopoTHOro nomupeHHs curtany y IHM cknanaerbes 13 1BOX HanpsiMKiB
NOIIKUpEHHS curHany [15]:

1) npsMuii HaNPSIMOK NOLIMPEHHSI CUTHATY BiJl HYJOBOTO IIAPY IO BUXITHOTO LIapy;

2) 3BOPOTHHUI HaNpsIMOK MOIIMPEHHS CUTHATY BiJl BUXIIHOTO APy JO BXIIHOTO, Mepe-
JIat0YM 3HAUEHHS MOXUOKH Bijl BUXITHOTO 1Iapy A0 BXiTHOTO (IEpIIOro) mapy, 1o 1 BU3Ha4Yae
Ha SIKY BEJIMUMHY MOTPIOHO KOPUT'YBaTH Barosi koediuieHTH y npoueci HaByanHusa LIIHM, sike
3aCTOCOBYEThCA Ui TOTO, 11100 [ITHM 3Morna BUKOHYBaTH MOCTaBIIEHY NIEpe HElo 3a/1auy 3a
JAHUMH, SIK1 IO HEl HaJXOIATh.

MexaHi3M 3BOPOTHOTO MOIIMPEHHS curHaiy [15]:

1) y npssMOMy MOUIMPEHHI CUTHATY HEHpPOH MPUXOBAHOIO IIAapy MOCUIAE€ CUTHAIM KOX-
HOMY HEHpPOHY BUXIJTHOTO LIapy;

2) B 3BOPOTHOMY HOIIMPEHH] CUTHAJIY HEUPOHHU MPUXOBAHOTO IIAPY OJEPKYIOTh CUTHAIH
MOXKUOOK Bi/I KOKHOTO HEWPOHA BUXIHOTO IIapy.

Martpuiii BaroBux Koe(ilieHTiB:

_ @, Wy, W - IETAY W= B B, W 9 oy

1 D) 2 D) 3 D) ®1 - D)
@, Wy, Vo Vo By B o 9
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1e Biona > By s Baonay» Pazyzay — BaroBi KoedillieHTH 3B0POTHLOIO 3B’A3KY MK K-M Ta

J-M mapowm [15].

BucHoBkw i npono3uuii. 1. AHaiz MOXJIMBOCTI BIPOBAUKEHHS PKEPET pO30CepePKEHOT
re’epailii B yMoBax BaHiSOpy,ZLHI/IX nianpueMcts, y Tomy uucii BAT «[lonraBcekuit I'3K»
MO0Ka3aB MO3UTUBHY TEHCHLIIO 1010 BIPOBAKEHHS JKEPET pOSOCCpC,Z[)KeHOI reHepariii.

2. Mojaens HaalifHOCTI CHUCTEMHU €IEKTPOIIOCTAYaHHS 3a130pyJHUX IIIIPUEMCTB IPH
BIIPOBA/KEHHI PO30Cepe/PKEHO] reHepallii MOKHA MpPEeACTaBUTH 3a JIOTIOMOTOI0 INTYYHUX
HEHPOHHUX MEpeX, IO J03BOJIUTh MOKPAIIUTH MPOTHO30BAHICTbh 3T€HEPOBAHOI EJIEKTpoe-
Heprii po30cepe/PKEHOI0 reHepalli€ro B 4aci.
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FEATURES OF ELECTRICITY SUPPLY OF SIDE-BASED EQUIPMENT
IN IMPLEMENTATION OF RESTRICTED GENERATION

Urgency of the research. Ukraine has powerful dispersed generation resources. At the same time, one of the four measures
proposed by the International Energy Agency for improving energy efficiency in the countries of the world is increasing the use
of renewable energy sources in the total electricity production, including not the last role given to dispersed generation.

Meanwhile, the consequence of the natural decrease in the levels of iron ore extraction in our country, at depths excee-
ding 1000-1500 m, that is, towards the projected ones, which already increases the energy intensity of its extraction and the
decline of the con-capita ability on the world market.
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Target setting. The main purpose of this work is to synthesize the features of the electric power supply of iron ore enter-
prises, provided that they are introduced into the system of their electricity supply of distributed generation sources and
analysis of the specifics of their operation.

Actual scientific researches and issues analysis. Thus, the actual scientific-practical task is to study the peculiarities of
the operation of systems of electricity supply of iron ore enterprises with the use of sources of dispersed generation in their
distribution networks.

Uninvestigated parts of general matters defining. Previously, it was proposed to install power plants at the crosscutting
overheads, on dumps of quarries and other possible places of installation in the conditions of iron ore enterprises. However,
the principles of the implementation of intelligent power supply management systems for the enterprises under consideration,
especially when reconfiguring these systems, are not yet definitively defined.

The research objective. The purpose of this work is to synthesize the features of the electricity supply of iron ore enter-
prises, provided that the sources of distributed generation are introduced into their electricity supply system.

The statement of basic materials. In a number of previous studies, the authors justify the positive effect of the introduc-
tion of dispersed generation into the structure of the power supply systems of enterprises.

The application of artificial neural networks in control systems and determination of electrical energy parameters of
power supply systems of iron ore enterprises is proposed, which will allow multifactorial management and analysis of energy
parameters in the implementation of distributed generation sources. The proposed approach for the implementation of artifi-
cial neural networks for modeling the reliability of the power supply system of iron ore enterprises with the introduction of
dispersed generation can be presented with the help of artificial neural networks, which will improve predictability of gener-
ated electricity by dispersed generation in time.

Conclusions. The model of reliability of the power supply system of the field-view enterprises in the implementation of
dispersed generation can be represented using artificial neural networks, which will improve predictability of generated
electricity by dispersed generation in time.

Keywords: dispersed generation, electrical supply of enterprises; artificial neurons networks.
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