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Posensamymo numanmna onmumizayii pescumie cyyacnux cucmem enekmponocmayanusi AIIK 3 ypaxyeanusm noseu
0drcepen po3ocepeddceHoi eenepayii ma 6CMaHOBICHHA HOB020 0ONAOHAHMS O KEPYBAHHIA CXeMamu i napamempamu

ENEKMPUUHUX MePEIIC.

HocTranoBka npodjemu. TpamurmiitHO cucTeMu ene-
krponocrauanas (CEC) AIIK maroTh paniaibHi cXeMu
SJIEKTPUYHHUX MEPEXK, B SIKMX IOTYXKHICTh PO3IOALISETHCS
BiJl JUKEPEIT JKUBJICHHS 710 CIIOXKHBAYIB B OJJHOMY HAIpPSM-
Ky. AJe mosiBa OCTAaHHIM YacOM B IUX CHCTEMax JKepel
pO30Cepe/KEHOi TeHeparlii  (eMeKTPOCTaHI BiTHOCHO
HEBEJIMKOI MOTYKHOCTI B Oe3mocepenHiil ONM3BKOCTI BiJ
KIHIIEBUX CII0)KWBAYiB), BIMarae po3poOKH HOBHUX MOJe-
JIeH IS aHai3y PeKHUMIB, 3 YpaxXyBaHHIM MOYKIIHBOIL 3Mi-
HU HaNpsSMKIB PO3MOITY ENeKTPUYHOI eHeprii. Takox
CITiJ BIiIMITHTH, IO CEPHO3HOIO MPOOIIEMOIO CTajo 3a0e3-
MEYEHHS AKOCTI €NEeKTPOIOCTadyaHHSI depe3 HEAOCTATHIO
HAJIHHICTh TIOCTABOK €JIEKTPOCHEPrii Ta HEBiAMOBIOHICTH
il mapameTpiB HOpMaTHBHMUM BuMoram. Tomy po3poOka
YIOCKOHAJICHUX MOJIENIEH I ONTUMI3aIll PEeXHMIB pO-
6otn cydacanx CEC € akTyajbHOIO TEOPETHYHOK Ta
MPAKTHYHOIO 337a4CHO0.

AHaJi3 ocTaHHIX JocTaimKkens i myomikamiii. OnHi-
€10 3 MPHUYUH ITOCTYIOBOTO IEPEXOMIy BiJ BEIHKUX T'CHE-
pyrouux 00'€KTiB 10 MalHdX CHEPrOKOMIUIEKCIB € HeoO-
XITHICTH 3a0€3MeYeHHs HAIIMHOTO CHEePromoCTavaHHs
CIIOKMBAUiB MpH aBapisfx. [lo Toro >x posmopisieHa reHe-
parisi opraHiuHO BIHCY€ETHCS B IpobieMy eHeprosoepe-
JKCHHS Ta IIiIBUIICHHS eHeproe(eKTUBHOCTI: 3HA9YHA Yac-
THUHA E€HEpTii CIOXKMBAEThCA B MicIli 1i BUpOOHUIITBA, LI0
3MeHIye BUTpatu eHeprii Ha ii Tpancmopt [1]. Takox
JIeeHTpaIi3allis eHEProNoCTaYaHHs € MOTY>KHUM CTUMY-
JIOM 3aJTy4YCHHSI OKPEMHX PETiOHIB KpaiHU B TOCIIOAAPCHKY
JUSTBHICTB [2].

OueBUHO, 110 OJHOYACHO ITOBMHHA BifOyBaTHCH 1
nenentpanizamis kepysanHs CEC. Biamoimai iHpopMma-
[iffHI Ta aNTOPUTMIYHI TEXHOJOTIi 3HAWIIUIA CBOE BTLUICH-
Hs B koHmenmii Smart Grid cucrem. [IpakTiaHe BopoBa-
JDKEHHS [IUX CHCTeM Tiependadae BUPIICHHS HU3KU Opra-
Hi3alIHUX Ta TeXHIYHUX 3axoAiB. OpraHizauiiiHi 3axoau
nependavgaoTs peopMyBaHHSI €HEPTOPHUHKY, MOTHBAIIIIO
AKTHBHOI MOBE/IIHKHU CMIOKMBaviB Tomo. Cepell TeXHIYHNUX
3aX0/(IB HAMOUILII BaKIUBHUMH € 3a0€3MEeUEHHsS CHCTEM
€JICKTPOIIOCTAYaHHs CY4YacHUM OOJagHAHHSAM Ta CTBO-
PEHHS BINMOBIMHUX METOMIB 1 MOJENCH My peaizamii
3a/1a4 ACTICHTPATI30BAHOTO OMIEPATUBHOTO KEPYBaHHS.

Meta cratTi. Po3rsHyTO acmekté po3poOKd yIo-
CKOHAJICHHX MAaTEMAaTHYHHX MOJCNeH Ui BHPIMICHHS
3amad JCIeHTPATi30BaHOTO KePYBaHHS HOPMAIGHUMH Ta
agopmansHuMHu pexkuMamu CEC mpu HasgBHOCTI po3oce-
pemKeHOi TeHepartii.

OcHoBHI MaTepiaau gocaimkenHsa. Cuctema enexT-
pOTMOCTaYaHHsI € JUHAMIYHOK CHCTEMOIO, SKa BECh 4Yac
3MIHIOETCSI SIK y MPOCTOpi (IOSIBa HOBHX CIIOXHMBAYiB Ta
JDKEpeIl )KUBJICHHS ), Tak 1 y yaci (000Bi Ta ce30HHI rpa-
¢iku HaBaHTaXeHb). Ha sxanb, iHdOpMalis npo 1i 3MiHKA
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MIPUHITUIIOBO HE MOXXe OyTH MOBHOIO Ta aOCOJIOTHO J0-
croBipHOt0. [Ipudomy, sik BiZoMO 3 Teopii JeTepMiHOBa-
HOTO XaocCy, 31 30UIbLICHHSIM IHTEpBaJy NPOTHO3yBaHHS
HEeBHM3HAYEHICTh iH(pOpMaIlil 3pocTae sk crerneHeBa QpyHK-
mis. ToMy ajekBaTHa MaTeMaTHdHa MOJENb ISl BHpi-
meHHst onrtuMizaniiinux 3amad B CEC moBuHHAa Math B
CBOTI OCHOBI METOJTU TEOPil HEUITKIX MHOXUH [3, 4].

lonoBHUME KPHUTEPISIMH ONTHMAIBHOCTI PEKUMIB
CEC € mocratHill piBeHb HaJIHOCTI €NEKTPOIIOCTAYaHH,
MiHIMallbHI BUTpPATH €INEKTPOCHeprii Ha 1 TpaHCIOPT,
MIPUITYCTUMI BiAXWICHHS MOKa3HUKIB SIKOCTI €JIEKTPOCHE-
prii Bix HOpPMOBaHMX BenWYMH. BammBO Takox, mo0
MOTY>KHOCTI OKPEMHX THIIB TeHEPYIOUHX Kepen Oyim
00paHi ONTUMAJIBHUM YHHOM, II00 13 MaKCHMAaJIbHOIO
e(heKTUBHICTIO 33/1iTH aJbTEPHATHUBHI Ta MICIIEBi eHepre-
TUYHI pecypcu. B 3aranpHOMy BHIaKy Kputepil edeKTu-
BHOCTI € CyNepewIMBHMH, TOMY 3a/ada ONTuMmiszamii pe-
xuMiB CEC € 6arartokpurepiaibHO0. OCHOBHI TPYAHOLI
MOCTaHOBKHM 1 pillleHHsI OaraTOKpUTEpialbHUX ONTHMIi3a-
[ITHUX 3a7ad B YMOBaX HEBU3HAYCHOCTI MTOB'sI3aHi 3 HEUi-
TKICTIO SIK BHXIJHHUX HAHUX, TaK 1 I{ijeidl onTtumizamii Ta
0OMEKEHB.

SIk BimoMmo, Haiiblapm cinadkoro Jankor B CEC € mo-
BITPSIHI PO3MOAITBHI MEpeXi CepeaHb01 HAIpyTH. bin3pko
70% BCIX MOPYIICHb EJICKTPONOCTAYaHHS BiOyBA€THCS
came B Mepexax JJaHOTo Kiacy HanpyrH. JleneHTpaiizaris
KepyBaHHs npu peanizauii koHuenuii Smart Grid € on-
HUM 3 HaWOUTBII e(PEKTHBHUX 3acOO0IiB IMiJBUINCHHS Ha-
niifHOCTI enekTporocrauanHs. KokeH okpemuii amapar,
SIBJISIFOYNCH 1HTENEKTYaIbHUM IPUCTPOEM, aHANI3ye pe-
skumu pobotr CEC 1 aBTOMaTudHO poOHThH pekoHpirypa-
Iito ii cXeMH B aBapiiiHUX pexmMax, TOOTO JTOKaJi3aIliio
Micusl TOUIKOKEHHS Ta BiJHOBJIEHHS €JIEKTPOIOCTaYaH-
HS CIIO)KHMBAYiB Yepe3 HeMOMIKOKEH] TIISHKH.

CydacHuM amapaToM, IO BiATIOBiZae BUMOTaM Jelie-
HTPaTi30BaHOTO TIAXOAY 10 KEpPyBaHHS , € BaKyyMHHUH
peKIIoy3ep: CYKYIHICTh BAKYYMHOTO KOMYTAIIHHOTO MO-
JlyJis 3 BOY/IOBaHOIO CUCTEMOIO BUMIPIOBAaHHS TIapaMeTpiB
pexxuMy 1 madu ynpaeiaiHHS 3 MIKPOIPOIIECOPHOIO CHC-
TEMOIO peNIeliHOTO 3aXUCTy Ta aBToMatuku. B [3] 3ampo-
TIOHOBaHa MOJIEJb ISl BUPIIICHHS 337a4i ONTHMAaJIbHOTO
CEKIIIOHYBaHHS PO3IMOIUTBHOI EJIeKTPUYHOI Mepexi 3a
JIOTIOMOTOI0 PEKJIOY3€piB 3 METOI0 MiJIBUIICHHS HamiHHO-
CTi €NEKTPONIOCTAYaHHs 1 METO/] OTPUMAaHHS OJJHO3HAYHO-
TO pIIIeHHS MpH Pi3HUX OIHAPHUX KOMITO3UINISX HEUITKHIX
BigHocHH. [loka3aHO, IO HAaBiTh MPH HEBU3HAYCHOMY
XapakTepy MOYaTKOBOI iH(opmarii, po3pobiaeHnit MeToxn
JIO3BOJISIE OIIIHUTH HAMOIIBIN BipOTiZHY BEIHYHHY e(eKTy
BiJl CEKIIIOHYBaHHs 1 OTPHMATH ONTHMAJIBHY CXEMY.

3a3Buuaii pekoH(Irypamis AepeBONOIIOHUX CXeM
CEC BuKOHyeTbCS METOIaMH JMCKPETHOI ONTHMi3allii.



3anponoHoOBaHi OCTAaHHIM YacoM IS ITi€l METH TeHeTHIHI
QITOPUTMH HE MAlOTh IPHUHIUIIOBUX BigMiHHOCTEH. B
Oyznb SIKOMY pasi pOOMTBHCS IPUIYIIEHHS PO PIBHICTH
HaIlpyry Ha MiJCTaHILIAX JKUBJICHHS, a TAKOX HPO YHCTO
aKTHBHUI XapakTep NapaMeTpiB €JeMEHTIB CXeMH 3ami-
LIIEHHs eJIEeMEHTIB Mepexi. ToMy 3anporoHoBaHa ya0CKO-
HaJIeHa MOJENb, 3 YpaXxyBaHHSIM PE3EpPBHUX NEPEMHUYOK,
KOJIM CEKI[IOHYBaHHSI BUKOHYETHCS IUISIXOM ITIOCTYIIOBOTO
€KBIBaJICHTHOTO TIEPETBOPEHHS cXxeMu. B miii Momeni Bpa-
XOBaHI K pealbHi OMOPH EJIEMEHTIB CXEMH 3aMillCHHS
€JIEMEHTIB MEPEeXKi, TaK i Pi3HUII B 3HAYCHHAX HATIPYTH HA
MiJICTAHIISAX JKUBJIEHHA. MeTton pekoHirypartii, skuii
pearizoBaHO Ha IIiii MOJENi, BPaxOBY€ TaKOX HasBHICTh
JDKEpeIT po30CepeKEHOI reHepariii. 3a0e3neucHHs AKOCTI
eJIEKTPOCHEPrii rapaHTye HEOOXIAHY eJIEKTPOMAarHiTHY
CYMICHICTBh MK oOnagHaHHsM, o Bxomuth 1o CEC. Lle
CTOCYETBCSI TIEpII 32 BCE HOBOT'O IOKOJIIHHS CIIOYKMBAYiB,
SIKI XapaKTepu3yIThCs NO(a3HOI0 PI3HUIICIO [TapaMeTpiB,
BHCOKOIO IIBUJIKICTIO 1X 3MIHHU 1 HETIHIHHAM XapaKTePOM.
Crin BiI3HAYHTH, IO 1 [Kepelia po30cepeKeHOT TeHepa-
il TakoX € MPUYMHOI BUHUKHEHHS CHOTBOPEHb Mapa-
MeTpiB enekTpuuHOi eHeprii B cydacHii CEC. OnHak nu-
TaHHS SKOCTI JKUBJICHHSA HE TIOBHHHO yTBOPIOBaTH OoOMe-
JKYBIPHUN Oap'ep Ui BIIPOBAKEHHS MOHOBIIOBAHHX
JoKepeln enektpoeHeprii ta po3sutky Smart Grid. Came
IHTeNeKTyallbHI BJIacTHUBOCTI cydacHoro nokoisinas CEC
NOBUHHI BHUPINIMTH NpoOJieMy HOBUX IMiJAXOIIB A0 edek-
TUBHOTO MOHITOPHHIY Ta YIPaBIiHHS SIKICTIO €IEeKTPO-
eHeprii. BaxmuBuMm 3aco0oM 3amoOiraHHs HETaTHUBHUM
HacJI/IKaM 3HIDKCHHS SIKOCTI €JIEKTPOCHEprii € HopMy-
BaHHS MPUIYCTUMHX BIIXWIEHb BiJl CTaHIApTHUX BEJH-
yyH. [Ipn oMy HEOOXiTHO BiIPi3HATH TEXHIYHI TPaHMIIL,
BHUXIJ 32 MEXi SKHX YHEMOXXIHUBIIOE (PYHKIIOHYyBaHHS
oOiagHaHHA, 1 €KOHOMIYHI, poOOTa 3a MEeXaMH SKUX He-
edexTuBHA. JI0 OCTAaHHBOTO YACy POIISJAIHCS B OCHOB-
HOMY TUTBKH TEXHIUHI TPaHUIl, TOMY HEOOXIIHUM € Io-
JIATBIIIE yIOCKOHAIICHHS MOJIEICH ONTUMI3AIll IS aHai-
3y €KOHOMIYHO OOTPYHTOBAHMX TPaHUILb BIUIMBY Ha (yH-
kuionyBanHs CEC BigxuiieHb Halpyru, BHIIMX TapMOHi-
YHUX CKJIaJOBUX Ta HecuMmeTpii. [Ipu onrumizawii pexu-
MiB Tpaguniiaux CEC Mofeni B KpamoMy BHIIAAKY Bpa-
XOBYBaJIM TUIBKM BIAXWJICHHS Harlpyrd. AJjie mosiBa JpKe-
pern po3ocepeKEeHOI reHepallii BUMarae yaoCKOHAJICHHS i
IIUX MOJIEJNICH, OCKUIBKM 3'SBISEThCS HeOe3leKa BHHUK-
HEHHS BXXe 3a0yTHX aBapiif, M0 BUKINKAIOTHCS JIABHHOIO
Hanpyru. Ha BiqMmiHy Bix JaBHHM 9acTOTH, JaBUHA HATIPY-
T'M Ma€ JIOKJIbHUN XapakTep 1 MO>kKe BUHUKATH B OKPEMHUX
CHCTEMaxX eJIEKTPOIIOCTaYaHHs 3 JDKEpenaMH TeHepaii
MaJioi MOTYXHOCTi. BrpoBajpKeHHS BIJHOBIIOBaJIbHUX
JUKepes eHeprii rnepeadayae MUPOKEe BUKOPUCTAHHS 1H-
BEpTOPHOro 00JaHaHHsl, a 3Ha4uTh nosisy B CEC mmpo-
KOT'O CNEKTpy 'apMOHIHHHUX CKJIaJOBUX, a HE TIJIbKH Tpa-
MUIIHAX HemapHuxX. KpiM Toro, o0aaHaHHsA MiKpOTeHe-
patii gacTo Mae ogHO(Aa3HE ITiIKIIOYEHHS, MO0 301IbIIye
HECHMETpif0 mapameTpiB pexxumy. OcoOnuBoi yBarum 3a-
CIIyTOBYIOTh HETIOBHO(A3HI PEKUMH, SKi B IEKTpOMEpe-
XKax 3 130JIbOBAaHOIO HEHTPAJUIIO € OJHUM 3 OCHOBHHUX 3a-
co0iB Ti/IBHUIIEHHS HANIHOCTI eleKTpormocTadyaHHs. Aune
Taki CXeMH B TMO€JHAHHI 3 JpPKepelaMu TapMOHIHHUX
CKJIaJIOBHX MOXXYTh MOPO/KYBaTH HETUIIOBI PE30HAHCHI
npoLecH 3 HeOe3NeuHUMH sl 00JaqHaHHs IMepeHarpy-
raMd Ta HajcTpymMamu. MoIeNnoBaHHS HOPMaJIBHHX Ta
aHopmanbHuX pexxumiB CEC npu HassBHOCTI JKeped CIio-
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TBOPEHb JO3BOJIUTH 30KpeMa BH3HAYUTH JOLIJIBHICTH BH-
KOPHCTAaHHS CIELIaTbHOTO CHMETPYIOUOTro O0JIaHAHHS.

BucHoBkn. Po3ocepemkeHe BUPOOHHUIITBO E€IEKTPO-
eHepril € NepCreKTHBHUM HAaNpPsSMKOM PO3BUTKY eHepre-
THKH, K€ OCTAaHHIM 4acOM aKTHBHO PO3pOOJISETHCS, OCKi-
JBKH € OJTHUM 3 BaXKJIUBUX (DaKTOPIB IiJBUIICHHS eHepre-
THUYHOI Oe3mneku kpainu. Tomy B cTaTTi po3rIIsSTHYTO acrie-
KTH MOJICTIIOBaHHS HOPMAJBHUX Ta aHOPMAJBHUX PEXH-
MiB cydacHux CEC ,mo BpaxoOByIOTh HasBHICTH MaJHX
CNISKTPOCTAHIIN Y CKJIa/i TeHEPYIOUHX MOTYKHOCTEH Ta iX
BIUIMB Ha PiBeHb HAAIHHOCTI ()YHKIIOHYBaHHS, BHTPATH
Ha TPaAHCIOPT Ta PiBEHb SKOCTi enekTpoeHeprii. Lle mo-
3ot CEC 3a10BONBHUTH BUMOTH CyYacHHX i TepCIIe-
KTUBHUX MOKOJIIHb CII0)KMBAYiB.
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Hepayuu u YCMAHO8KU HOB020 000py008aHus Oiisl ynpas-
JIeHUs cxeMamu U napamempamuy 21eKmpudecKux cemeil.

Abstract

THE OPTIMIZATION OF REGIME IN
AGRICULTURAL POWER SUPPLY SYSTEM

Y. Tugai, D. Nikishin

The optimization of modern power supply systems
with sources of distributed generation and new equipment
to control schemes and parameters of electrical networks.
was discribed.





