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00bEAMHEHHON YHEprocucTeMe YKpanHbl, YTO NMPHUBOJUT K MPONOPIMOHAIILHOMY YMEHbIIeHUIo BeIopocoB CO,
B aTMOCdepy.
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BO300HOBIIEMast JHEPTETHKA.

YIK 621.311
H.B.bYCJIOBA , M.O.FAJZIEIIIEHKOBA, I M.YAIOH

BILJIMB ITOBITPSIHOI JIIHII HAIIPYT'OIO 750 KB BIJI IIJICTAHIIII
«3AIIOPI3bKA AEC» 10 MIACTAHIII «<KAXOBCbKA» HA
PEXKMMU POBOTHU OB’€THAHOI EHEPTOCUCTEMH YKPAIHU

OnHUM 3 TOJIOBHHX HAIIPSMKIB PO3BHTKY EJIEKTPOCHEPTEeTHKHM YKpaiHW € PO3MIMPEHHS MaricTpaibHUX
Mepex, Hacammepen Mmepexx Hanpyroio 750 kB. Cepen o006’ektiB Hampyroro 750 kB, mio minanyiooTbes 10
CHOPYKEHHS 3TigHo 3 EHepreTnyHO0 cTpaTeriero YKpaiHUW, BapTO BHIUIMTH HOBITPSHY JIiHIIO BiJ MiICTaHIIi
«3anopizpka AEC» mo miacranmii «KaxoBceka». B poOoTi 3a3HaueHO BaXIUBICTH 11 CHOPYIDKEHHS Ta
PO3TIISIHYTO BIUTUB Wi€l JiHIT Ha pexxuMu pobotn O6’eTHAHOT eHeProCUCTeMH Y KpaiHu.

Karwuosi cnosa: [ositpsHa minis, Pexum poboru, OEC Ykpaian, OnTuMizamis, IporpaMHAI KOMIDIEKC
«KOCMOCy.

Beryn

OCHOBHOIO 33J]a4el0 MaricTpajbHUX EJIEKTPUYHHX Mepex € 3abesnedeHHs (yHkuionyBanHs OO0’eqHaHOT
eneprocucremu (OEC) Ykpainu sik €IMHOTO KOMILIEKCY 3 BUPOOHUIITBA €JIEKTPOCHEPTii, ii TPAaH3UTY 3 PErioHiB,
SKI XapaKTepH3YIOThCSl HA/UIMIIKAMHU TEHEPYIOUMX MOTY)XHOCTEH, y Ne(iUMTHI pEerioHH Ta IOCTAauyaHHS B
posmnozinbHi Mepexi. OcHoBy MarictpansHux Mepexxk OEC VYkpaiuu craHoBmsaTh JiHii Hampyroto 750 xB. B
nepcnekTuBi 10 2030 p. mepenbaueHO IHTCHCUBHHI PO3BUTOK CHCTEMOYTBOPIOBAJIBHOT Mepexi Hampyrow 750
kB ms migBumenss HaniitHocTi Gpyrknionysanns OEC Ykpainu [1].

3aBaaHHA Ta MeTa JOCTiIKEeHHS

MerToro mociiKeHHS € BU3HaUeHHs BIUMBY noBiTpsiHo1 diHii (I1JT) Hampyroro 750 kB Big miacranmii (IIC)
«3anopizpka AEC» mo I1C «KaxoBcbka» Ha pexxumu podotn OEC Ykpainu.

CriopyKeHHs i€l JiHIT MIaHyBalloch IIIe 3a pamsHChKuX daciB. Y 80-x pokax XX cTomiTTs BoHa Oyna
CIPOEKTOBaHa Ta Ii3HIilIe YacTKOBO MoOynoBaHa. He3Bakarouw Ha Te, 1O Ui CIIOPYIDKEHHS JIiHIT Bxke Oynn
npuadaHi 3eMenbHi JUITHKY, Y 1992 potii Oy JiBHUITBO PUITHHUIIH.

3apa3 no [1C «3amnopizeka AEC» miakmtodeno tpu [1J1 750 kB, depes siki 3M1HCHIOETHCS BUAa4Ya MOTYKHOCTI
3anopizpkoi AEC o mepexx OEC VYkpainu, a came: IIC «3anopizbka AEC» — TIC «/lninpoBcbkay, T1C
«3amnopizbka AEC» — IIC «3amopisska», [IC «3anopizeka AEC» — «IIC IliBnennomonbaceka» — IIC
«lonbacbkay. [lnanysanocs, mo I1JI «3anopizeka AEC — KaxoBcbka» CTaHe OJHIEIO 3 YOTHPHOX MOBITPSHUX
JiHIA Uit BuAadi motyxHocti 3amopizpkoi AEC Ta macTh i 3MOTY mpamfoBaTd Ha MOBHY HOTYXHicTh. OmHAK
yepes 3yNHUHKY CIIOPYIKCHHS JTiHii cxeMa npueanands 3anopizskoi AEC nmotyxknictro 6000 MBT He BinmoBigae
Hopmam texnomoriunoro mpoekrtyBaHHsS AEC, ockimbkm B miama3oni moryxkHocTi 5300-6000 MBtT He
3a0e3MneuyeThCs JUHAMIYHA CTIHKICTH 11 eHeproOoKiB MpH KackagHoMy BinkimrodeHHi aBox [1J1 750 kB (ma I1C
«Juinposcpkay Ta [1C «3anopispkay). Lle o3nagae, mo rpanngHa noTyxHicTs AEC mpu TphoX iCHYIOUYHX JIHITX
1 aBTOTpaHC(hOpMATOPHOMY 3B’s13Ky 0OMekeHa BenmanHO0 5300 MBT. TakuMm 4rHOM, CIIOPYIKEHHS YE€TBEPTOL
ninii Hanpyroto 750 kB Big 3amopizskoi AEC € HeoOXigHuMm.

Hapasi crnopymxkenns minii «3amopisbka AEC — KaxoBcbka» BiIHOBJICHO, OCKUIBKM BBEICHHS B
excruryartarito IIJI 750 xB TIC «3anopizska AEC» — IIC «Kaxosceka» pazom 3 IIC 750/330/220 xB
«KaxoBcbKkay T03BOUTH 3HATH OOMEKEHHS Ha BUAa9y HOTY>KHOCTI 3anopi3skoi AEC Ta migBUIuTH HAAIHHICT
@JIeKTPONIOCTaYaHHsI CHOXWBAUiB MiBIEHHUX perioHiB Ykpainu [2]. [ligcranmis «KaxoBcbka» € HaI3BHIaWHO
BaXIUBUM 00’€KTOM, a/kKe BOHa Oyae (akTHYHO JDKepesroM enekTpoeHeprii ams Kpumcekoi eHeprocucremu
(EC) 1 medinuTHux wactuH JlHinpoBchkoi Ta IliBmenHoi EC. Takoxk IuiaHyeThCs, IO Ti3HIIIE BOHA CTaHE
ocHoBoro s cropymxenns [1JI 750 kB «Kaxoeceka — Ilpumopcbkay, sika HEOOXigHA JUIS ITiIBUIICHHS
HAJIIHHOCTI ENEKTPOIIOCTaYaHHs MiBJACHHUX paiioHiB Omechkoi 00acTi.

3aranpHa nosxkuHa [1J1 «3anopisbka AEC — KaxoBceka» cranoButh 186,11 kM. Beboro Ha Tpaci ninii
TUIAaHY€ETHCSI BCTAHOBUTH 496 omop, 3 sikux 427 npoMiKHHX Ta 69 aHkepHHX. OpHi€0 3 0cOOIMBOCTEH JiHIT €
BUKOPUCTAHHS TOCHJICHHX OIOp, OCKUIBKHM THIIOBi ONOpH HE BiAmoBimaroTs BuMoram aitodoro IIVE [3], a
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3MEHIIUTH BIICTaHb MPOJILOTIB HEMOXIIUBO, 00 BKe MPHUAOaHI KOHKPETHI 3eMeJIbHI AUISIHKU ISl BCTAHOBJICHHS
omop. Ha TIJT «3anopizska AEC — KaxoBcbka» NPHHHATO KOHCTPYKIiIO (a3w 3 m’ATH mpoBoxiB Mapku AC-
400/51 ta xpokom posmeruienHs 400 mm. Bigcrans Mix dazamu miHii ckiaagatuMe 18 M. [4]

Jus BusHauensas BBy [1J] «3amnopizeka AEC — KaxoBcekay Ha pexumu podotn OEC Vkpainu Oyim
TIPOBEICH] pO3paxyHKH ycTajaeHuX pexxuMiB podotn OEC YkpaiHu B HACTYITHIX BHIIaJKaX:

a) [JI «3anopizska AEC — KaxoBchka» — BiIKIIFOUCHA,;

0) I1JI «3amopizpka AEC — KaxoBcrka» — B po0OTi;

B) ontuMizauis pexxumy podotn OEC Ykpainu npu miaxmoueniii I1J1 «3anopizska AEC — KaxoBcbkay.

B ycix Bunazakax notyxHicTh 3anopizskoi AEC cranoBmia 5300 MBr.

Po3paxyHku BHKOHaHI 3a OMOMOror mnporpamHoro komiwiekcy «KOCMOCy [5]. TIporpaMHuii KOMILIECKC
KOCMOC - Kommiekc OuintoBanns Crany, MopemoBanas Ta Onrtumizanii  Cucrem — €
Oarato()yHKIIOHAILHUM Ta NPU3HAYEHUH ISl OTNEPAaTUBHUX PO3PAaXYHKIB PEXKHUMIB €HEProCHCTEM Ha OCHOBI
neperyacHo 3aaHoi OIepaTopoM 4u TeleMeTpuyHol iHpopmamii. Cepesn IHIIOr0 MPOrpamMHOTO 3a0e3NedeHHs
U BHpIMICHHS aHAJOTiuHUX 3amad mnporpamamuii Kommiekc «KOCMOCy» BHPI3HAETBCS MOMIIUBICTIO
BUKOHAHHS ONTHMI3aliHHUX pPO3pPaxXyHKIB.

Pe3yabTaTH A0CTiAKEHHA

Ontumizanis pexumiB podota OEC Ykpainu BinOyBaeThCs 3a JOMOMOTOIO PETYIIOBATHHAX MOKIHBOCTEH
aBToTpancgopmaropi 750/330 kB npu 3MiHI ON0XKEHb PETYITIOBAIFHUX BigraayXeHb aBTOTpaHC(hOpMATopa, a
OTXKe, BIAMOBIHO, 1 3MiHI 3HaYeHb Horo koediuieHTiB Tpanchopmauii. B tabnuui 1 HaBegeHO 3MiHY TOJIOKEHB
PEryIIOBaIbHUX BiATATyKEHb Ta 3HA4YCHb KoedilieHTiB TpanchopMariii aBTotpanchopmaropis 750/330 kB, 1o
3HAXOJATHCSl Y YOTHPHOX KIIOYOBUX By3nax vactuHu cxemu OEC VYkpainu, mo ontumizanii (Bumagok 0) Ta
Ticys onTUMi3alii (BUIaJ0K B).

Tadanus 1 — 3mina koediuieHTiB Tpancdopmarii aBrorpanchopmaropis 750/330 kB

Tososxenns perymjopanbuix 3radyeHHs Koe(imieHTiB TpaHChopMaii
Bi/:[ranymeHbl 1 P pman
Ilincranuis .I[O H.lcm... Jlo onrumizarii H.ICM...
oIThMizari ornrTuMizarii orrTuMizani
N, N,’ N, N, K’ K,’ K, K,
3armopizpka
AEC 16 2 12 17 0,46 -0,078 0,46 -0,015
JHinmpoBcrKa 2 10 5 19 0,48 -0,041 0,47 -0,008
KaxoBcbka 20 10 19 22 0,44 -0,048 0,444 0,000
1OxHO-
Vipaincska AEC 17 17 24 2 0,45 -0,017 0,45 -0,081

Hpumimku: 1. HelimpanbHomy noI0NMCEHHIO pe2yTio8aIbHUX 8i02ATYAHCEHb BION0BIOAE NONONCEHHS «22).
2. Huorcuii indexc «1» y nosnauennsx N, K nokasye, wo dani napamempu 8i0HOCAMbCA 00 NO3008AHCHLOSO
pe2yniosanta agmompanc@opmamopa, iHoexkc «2» — 00 nonepeuHozo.

3 ypaxyBaHHSM JaHUX B TaOiuui 1 pe3ynbTaTH PO3paxyHKIB paHillle 3a3HAYSHHUX PEXKHUMIB HABEICHO B
Tabnuipix 2-4. BoHM BMILYIOTh 3HAUSHHS 'eHepallii, CIO)KMBaHHS, BTPAT Ta CaJlbJO0 MOTYXHOCTI JJIsI KOXKHOT 3
BocbMH eHeprocucteM OEC Ykpainu.

Tab6muus 2 — [Tokasauku B pisHAX eHeprocucreMax OEC Ykpainu npu Binkmodenii [1J1
Eneprocucrema I'eneparnis Cno>xuBaHHSI Canbnio BTpaTH
MBT MBT MBT MBT Bij 3arajgbHUX, %

Jonbacnka 6440 6207 -95 138 21,30%

ITiBHiuHA 1775 3070 1349 54 8,33%
JIHinpoBchKa 9132 6099 -2935 98 15,12%

Kpumcrka 135 1207 1114 42 6,48%
IliBneHHa 3383 2514 =777 92 14,20%
IlenTpanbHa 3356 5066 1775 65 10,03%
IliBnenno-3axigHa 3015 1950 -995 70 10,80%
3axigHa 4895 3233 -1573 89 13,73%
Bceworo 32131 29346 -2137 648 100,00%

3 HaBeJCHUX JMaHWX BUIHO, o pexxuM podbotn OEC Vkpainu npu BiakmoueHiid [1J1 «3anopizeka AEC —
KaxoBcbka» xapakTepu3yeThesl BTpaTaMy MOTYXHOCTI Ha piBHI 648 MBT a6o 2,02 % Bin 3aranbHOI reHepOBaHO]
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HOTYKHOCTI.
Tabauus 3 — [Tokasanku B pisHAX eHeprocucreMax OEC Ykpainn npu Brumouesiid [1J1
Eneprocucrema I'eneparis Crio>xuBaHHA Canpo BTpaTH
MBT MBT MBT MBT Bif 3aranbHHUX, %
JlonOacpka 6440 6207 -96 137 21,88%
[liBHiuHA 1775 3070 1348 53 8,47%
JIHinpoBChKa 9119 6112 -2922 85 13,58%
Kpumcbka 135 1207 1114 42 6,71%
ITiBnenna 3383 2514 -785 84 13,42%
LenTpanbHa 3356 5066 1775 65 10,38%
[TiBnenHo-3axinHa 3015 1950 -994 71 11,34%
3axigHa 4895 3233 -1573 89 14,22%
Bceworo 32118 29359 -2133 626 100,00%

Pexum pobdorn OEC VYkpainm mpu minkmoueHiit I1JI «3amopizska AEC — KaxoBcbka» B MOpPIBHSHHI 3
MOMEPETHIM PEXUMOM XapaKTEePU3YEThCS MEHIIMMH BTpaTaMH MOTYKHOCTI, a came 626 MBT abo 1,94 % Bin
3araibHOl TeHepoBaHOi MOTYXHOCTI. Hacammepen BimuyTHe 3MeHIICHHS BTpar ctaynocs y JIHINPOBCHKIH Ta
Mispenniit EC, ockineku came 11i EC moeqHyIOTHCS HOBOIO JTiHIETO.

Po3paxyHOK ONTHMI30BaHOTO PEXUMY JaB PE3yJIbTATH, 110 3a3HaueHi B TadauLi 4.

Tadanus 4 — [Toka3uuku B pisHux eHeprocucteMax OEC Ykpainu micns ontumizauii

Eneprocrcrema I"eneparrist CroXuBaHHs Canbao BTpaTH
MBT MBT MBT MBT Bij 3aranbHuX, %

Jlonbacnka 6440 6207 -97 136 22,04%

ITiBHiuga 1775 3070 1347 52 8,43%
JHinpoBchKa 9119 6123 -2909 87 14,10%

Kpumcpka 135 1207 1114 42 6,81%
ITiBneHHa 3383 2514 -794 75 12,16%
IentpanpHa 3356 5066 1775 65 10,53%
ITiBnenno-3axigHa 3015 1950 -994 71 11,51%
3axigHa 4895 3233 -1573 89 14,42%
Bceroro 32118 29370 -2131 617 100,00%

Takum uuHOM, ontumiszauis pexumy podotn OEC Vkpainu npu miaxmouenii I1J1 «3anopizeka AEC —
KaxoBchka» npusBena 10 J0JaTKOBOIO 3HMIKEHHs BTpaT MmoTyxHocti. Bonu ckianu 617 MBT abdo 1,92 % Bin
3arajgbpHOi TeHepoBaHOl MOTYXHOCTI. [Ipu 11bOMY BiZOyBa€Thcsi He3HauHEe 30UIBIIEHHS BTPAT IOTYXKHOCTI B
Juinposcekiit EC Ta 3MeHmeHHs BTpart notyxHocTi y [liBaeHHil i neskux cycigaix EC 3aBasku nepeposmnoairy
MOTOKIB TIOTYHOCTI.

3 HaBeIEHUX pE3yNbTATiB BUAHO, mo Bke npu migkrodeHHi [1JI 750 kB IIC «3amopizeka AECy» — TIC
«KaxoBcbka» BTparn aktuBHOI noTykHOCTI B OEC Ykpainu 3meHmyiotbes Ha 22 MBT a6o nHa 3,40%, a npu
ontuMizanii pexxumy podoru — Ha 31 MBT a6o Ha 4,78%. Lle B cepeqHbOMY H03BOJINTH EKOHOMHUTH OJIM3BKO 15
THC. TPH. moroauHu abo 135,78 MiH. TpH. MOPOKY.

[TinksaroYeHHsT PO3MIISIHYTOI JIiHIT TO3UTHBHO BIUIMBA€E HE JIMIIE Ha 3HIKEHHs BTPAT MOTYXKHOCTI, ajie 1 Ha
pexuM Hanpyra OEC Ykpainu, 3Ha4eHHs K01 y By3Jlax MEepexi He BUXOJUTh 32 MPUIYCTHMI MEXI.

BucHoBku

Beenenns B excruryarauito [1J1 750 kB TIC «3anopizeka AEC» — [1C «KaxoBcbkay € HEOOXiHUM 3aX0JI0M,
110:

— no3BosmnTh 3anopi3bkiii AEC mpaifoBaTi Ha MMOBHY NMOTYXHICTH Ta 3a0€3MeUnTh AMHAMIYHY CTiMKicTh ii
€HEeproOIIOKiB;

— MIIBUIINTh HAIHICTh EJCKTPOIIOCTAYaHHS CIIOKUBAdYiB MIBACHHUX PETiOHIB YKpaiHH, B TOMY YHCII
Kpumcskoi EC;

— CIIpHUATHME 3MEHILCHHIO BTpaT akTuBHOI notykHocti B OEC Ykpainuy;

— nokpamuTs pexxum Hanpyru OEC Vkpainn.
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N. BUSLOVA, M. BADESHCHENKOVA, I. CHAIUN
750 KV OVERHEAD LINE FROM SUBSTATION “ZAPORIZKA NPP” TO SUBSTATION
“KAKHOVSKA” AND ITS INFLUENCE ON THE OPERATING REGIMES OF THE INTEGRATED
POWER SYSTEM OF UKRAINE
Trunk transmission lines are very important for every huge power system. Integrated Power System (IPS) of
Ukraine is not an exception to the rule. Therefore, the intensive construction of new system-forming 750 kV
lines are provided for in the development strategy of Ukrainian electrical power engineering. Expansion and
growth of trunk lines will improve the operational reliability of IPS of Ukraine. The main aim of the present
article is to determine the influence of 750 kV overhead line from substation “Zaporizka NPP” to substation
“Kakhovska” on the operation regimes of the IPS of Ukraine. This line had to be built by the end of the previous
century. But the line construction had been stopped in the 1992. The construction of 750 kV overhead line from
substation “Zaporizka NPP” to substation “Kakhovska” has been resumed by the present time, because of next
benefits. In the first place, this line will remove the restriction of output power level from Zaporizka NPP. In the
second place, this line will improve the power supply reliability of Southern regions of Ukraine, essentially of
Crimean power system. Also, 750 kV overhead line from substation “Kakhovska” to substation “Prymorska” are
to be built for the power supply reliability improvement of Odessa region. All the calculations has been done in
software package «KOCMOC». The results have shown that working 750 kV overhead line from substation
“Zaporizka NPP” to substation “Kakhovska” reduces power losses by 22 MW or 3,40%. In optimized regime
power losses has been reduced by 31 MW or 4,78%. Such a result leads to the economy of about 15 thousand
hryvnias per hour or about 135,78 million hryvnias per year. Also, working line improves voltage profile of IPS
of Ukraine.
Key words: Overhead line, Operating regimes, IPS of Ukraine, Optimization, Software package
«KOCMOC».
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YK 621.311
H. B. BYCJIOBA, M. A. BAJIEIIIEHKOBA , 1. M. YAIOH
BJUSHUE BO3JYIIHOM JUHUU HAIIPSI)KEHUEM 750 KB OT HOJACTAHIIAA
GAITIOPOKCKASA AIC» 10 NOACTAHIIUN «KKAXOBCKASI» HA PEXKUMbI PABOTbI
OBBEJIVWHEHHOM YHEPTOCUCTEMBI YKPAUHBI
OnHUM W3 TIaBHBIX HampaBICHUH pPa3BUTUS D3IEKTPOIHEPreTUKUM YKpauHbl €CThb paclIMpeHHe
MarucTpPalbHBIX CeTeH, B MepByio odepensd cereid HampspkeHneM 750 kB. Cpeam oO6vexToB HampspkerneM 750
KB, KoTOpBIe MIaHUpPYETCS COOPYIOHWTH COTIIACHO DHEPreTHYECKON CTpaTeTHH YKpawHBI, CIEAYeT BBIACIUTDH
BO3AYIIHYIO JIMHUIO OT mozcTaHimu «3amopoxckas ADCy» k moacranmmu «Kaxosckas». B pabore ykazaHo
BXXHOCTh €€ COOPYKEHHS W PAcCMOTPEHO BIMSHHE OTOW JHMHUA Ha PEXUMBl paboThl OO0BeIMHEHHOM
9HEPrOCUCTEMBI Y KpauHBI.
KaroueBble cioBa: Bosnymmaas nwmaus, Pexum paGoter, ODC  VYipawmnsl, Onrumusanys,
nporpaMMHsbli komieke «KOCMOCy.
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