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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1€HHS CTPYKTYPU KOMILJIEKCIB CIIO’KMBaYiB-peryJIsITOPIB [J1s1 HOKPUTTS rpadikiB HaBaHTaXXeHb

€HEepProCcUCTeM Ha OCHOBI €JIEKTPUYHUX TEIJIOT€HEPATOPIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the structure of controlled load consumer complex to cover power system load curves based on
electric heat-generators

Pedepar yKpaiHCBKOIO:

O6'exT gociimxkeHHs. EHepreTuyHi cuctemy, siki 3HaxoJsThCs B CTPYKTYpi O6’eiHaHOI eHepreTU4HOI CUCTEMU
Yxpainu (OEC Ykpainu) Ta cuctemu 1ieHTpaizoBaHoro terionocradyanHs (CLT), sxi po3TaioBaniii B iX 30Hi
€JIEKTPOIIOCTauaHHs. MeTta po6oTu. Po3po6yieHHs1 OOIPYHTYBAHHSI HA CTBOPEHHS KOMILJIEKCIB CTIOKMBAYiB-
PETYJIATOPIB Ha OCHOBI €JIEKTPUYHUX TEIJIOTEHEPATOPIB 3 BU3HAYEHHSIM MICIlb iX PO3MIllIEHHSI HA TEPUTOPIIX
€HEProCUCTEM, fKi 3HaxoIgaTbCA B CTpyKTypi OEC Ykpainu. Metoau nociigkenb. CUCTEMHUN aHAI3,
IeTepMiHOBaHUN (PAaKTOPHUI aHaJi3, CTAaTUCTAYHUN aHai3, (piHaHCOBUI aHai3. Pe3ysbpTaT pO6OTH Ta IX HOBU3HA.
BusHaveHi noTpedy eHepreTUYHUX CUCTEM YKpaAiHU B MaHEBPEHiH MOTY>KHOCTI. OLiiHeHi NOTeHLiHI MOXKJIMBOCTI
CUT mono BUKOpUCTaHHS eleKTpruyHuX TeroreHeparopis (ETT) niis HagaHHS JONIOMIPKHUX [TOCTYT
eHeprocucremam. CTBopeHa 6a3a JaHUX, Ka BKJIIOYA€ B C€0€ OCHOBHI TEXHIKO-€KOHOMIUHI XapaKTepUCTUKHU
€JIEKTPUYHUX KOTJIiB Ta TEMJIOBUX HACOCIB Pi3HMX TUIIB Ta Pi3HMX BUPOOHUKIB. JloCiaKeHi 0COGIMBOCTI CIiBbHOI
pobotu ETT Ta CLIT. Busnaueni ymoBu Ta ooMmexxeHHs1 pobotu ETT, siki 3a6e3nedens ix epeKTUBHICTb Ta HAifHICTh
¢dyHkuionysaHHs CLT. CTBopeHa MaTemMaTU4Ha MOJeJIb [1J11 BU3HAYEHHSI IIOTY>KHOCTI Ta KisbkocTi ETT pisHoro
tuny 17s BukopucrtanHs B CLT. CTBopeHa MmaTeMaTU4YHa Ta KOMITIOTEPHA MO 17151 OLiHKY e€(PEeKTUBHOCTI
BukopuctanHg komiuiekcis ETT' B CLT n1s1 HamaHHS JONOMIKHUX NOCTIYr eHeprocuctemaM. CopMOBaHO BapiaHTU
komIuiekciB ETT 3arasibHOIO eJ1eKTPUYHOIO NOTYXHicTIo 2,5 — 3,0 I'BT, 1poBesieHOo iX KOMITIOTEpPHE MOJIeJII0BaHHSI 110
BU3Ha4eHi epekTuBHOCTI. BukopucranHs kommiekciB ETT notyxkHicTio 2,5-3,0 I'BT 103BO/IUTE: 3a6€3M1€YnTH
HaliliHe perysoBaHHs rpadikiB eJIEKTPUYHMX HaBaHTAKEHb €HEProCUCTeM YKpAiHW; IPU3YIIMHUTU HeePEeKTHUBHE
BHUKOpHUCTaHHS eHepro6siokiB TEC y HEeKOHOMIUHUX pesKrMMax, 1[0 3MEHIIUTb BUTPATH Ha iX eKCIUIyaTaliio Ta
PEMOHT 06J1a/IHaHHS Ta CIIOKMBAaHHA Nanusa Ha 157,4 Tuc. Ty. 1.; B CLIT 3MeHIINUTH CIIOXXUBAHHSI IPUPOJHOTO ra3y
Ha 548 - 678 MJH. M3.

Pedepar aHIJIiHCBKOIO:

Object of study. Power systems that are within the structure of the United Energy System of Ukraine (UES of
Ukraine) and district heating system (DHS) located in their area of electricity supply. The goal of the work.
Development of justification for creation of complexes of consumers-regulators on the basis of electric heat
generators with determination of their locations in the territories of power systems that are within the structure
of the UES of Ukraine. Research Methods. System analysis, deterministic factor analysis, statistical analysis,
financial analysis. Results of work and their novelty. The needs of Ukraine's power systems for maneuver power
were identified. The potential of DHS for the use of electric heat generators (EHG) for providing ancillary services
to power systems was evaluated. A database has been created which includes the main technical and economic
characteristics of electric boilers and heat pumps of different types and different manufacturers. Features of joint
work of EHG and DHS are investigated. The conditions and limitations of the EHG are defined, which ensure their
efficiency and reliability of the functioning of the DHS. A mathematical and computer models has been created to
determine the power and amount of EHG of various types for use in DHS. The mathematical and computer models
for evaluation the efficiency of using complexes of EHG in the DHS to provide ancillary services to the power
systems, is defined. Variants of EHG complexes with a total electric power of 2.5-3.0 GW have been formed, and
their computer simulations have been carried out for definition efficiency. Utilization of 2.5-3.0 GW EHG



complexes will allow: to provide reliable control of electric load schedules of Ukraine's power grids; suspend
inefficient use of TPP in non-economic modes, which will reduce the cost of their operation and repair of
equipment and fuel consumption by 157,4 t conditional fuel; in DHS to reduce natural gas consumption by 548-678
bem.
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