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1. TIOBYJIOBA IMITALIITHOI MOJIEJII JIIBEPAJII30BAHOI'O PUHKY EJIEKTPMYHOI EHEPTTI 3 YPAXYBAHHSIM
OCOBJIMBOCTEN ®YHKLIOHYBAHHS OEC YKPAIHU

2. Development of a simulation liberalized electricity market model in view of the functioning of Integrated Power
System of Ukraine

Pedepar:

1. Y nuceprauiiiziii po60Ti BUpIIyeThCSI HAYKOBA 33a4a YOOCKOHAIEHHS iCHYIOYMX Ta PO3POOJIEHHSI HOBUX
MoJeJieil Ta 3ac006iB KOMILJIEKCHOTO NOCiIKeHHs rpoueciB pyHKuionyBaHHg OEC Ykpainu 3a ymoB
J1i6epasli30BaHOrO PUHKY €JIEKTPUYHOI €HePrii Ta HEMTOBHOTHU BXiflHOI iHpopmaliii. PO3B’13aHO HAyKOBO-TIPaKTUYHI

3auaqi MOOENIOBAHHSA I'IpOU,eCiB CIJYHKI_LiOHy'BaHHH eJIeKTpOGHepI‘eTI/I‘IHOi CUCTEMHU B YMOBAX JIi6epaJIi30BaHOTO



PUHKY €JIEKTPUYHOI €HePrii IIJISIXOM Yy OCKOHAJIEHHS iCHYIOUMX Ta PO3PO06JIEHHS HOBUX MOZEJIel, MEeTOIiB Ta
3aco0iB iMiTallifHOrO MoeToBaHHs QYHKIiI OpraHi30BaHMX CEIMEHTIB Ta PO3IPiOGHOrO PUHKY €JIeKTPUYHOI eHeprii
3a YMOB HEIIOBHOTH BXifHOi iHpopMallii 3 ypaxyBaHHSIM ocobsnBocTell ¢pyHkuioHyBaHHs OEC Vkpainu. Po3pobieHo
MoOJeJli pO3PaxyHKy Pe3yJsbTaTiB POOOTH PUHKY «Ha 00y Hanepe», IBOpiBHEBA iMmiTalliiiHa MOJeJIb 1J1d
PO3PaxyHKY pe3yJbTaTiB po60TH 6aaHCYyIOUOr0 PUHKY €J1IeKTPUYHOI eHeprii. PO3po6sieHO KOMITIOTEPHY ITPOrpamy
MOJIEJIIOBAaHHS PUHKY €JIEKTPUYHOI €Hepril YKpaiHy, gKa Jae 3MOTy BUKOHATH PO3PaXyHOK KiHIIEBUX LIiH [JIs
CIIO>KMBAUiB €JIEKTPUYHOI eHeprii B ycix perioHax YkpaiHu Ha OCHOBi cpOpMOBaHMX BXiHUX JaHUX. Kito4yoBi cioBa:
PUHOK €JIEKTPUYHOI eHeprii, imiTaliiiHa Mozesb, 6alaHCyI0unil pUHOK, CUCTEMHI OOMEKEHHS, PUHOK «Ha J,00y
Harepe», BiTHOBIIIOBAJIbHI J)Kepesia eHeprii, CoXKUBavi eJIeKTPUYHOI eHeprii, po3apibHUI pUHOK, rapaHTOBAaHUHN
MIOKyTIEIb

2. Thesis reviews the peculiarities of the relationship in the electricity market of Ukraine of the previous and new
model. Based on the analysis of the differences of the new Ukrainian market, the general requirements for
simulation modeling of pricing and tariffing at different stages of its implementation are determined. In particular,
it is determined that the simulation model should perform a comprehensive calculation of prices and tariffs in the
following segments: on the market "for the day ahead"; in the intraday market; in the balancing market; for
dispatching (operational and technological) management services; for electricity transmission and distribution
services; for power supply services. Thesis reviews the methods for calculation of the results for the “day ahead"
(DAM) and balancing market segment (BM). The method of optimization of BM operation and the constructed
mathematical models are intended for the analysis of consequences of functioning of BM at various relations
between demand / supply and production / consumption of electricity. This model implements main functions:
the function of solving system constraints by BR mechanisms, which adjusts the balance formed in other segments
of the electricity market between the demand and supply of electricity, taking into account the system constraints
of the IPS of Ukraine; function of settlement of imbalances by BM mechanisms, which has to adjust the balance
between production and consumption of electricity taking into account the difference between the planned and
actual load of IPS of Ukraine. It is shown that the use of the developed model in terms of solving system
constraints on the production and distribution of electricity allows to assess the feasibility of introducing such an
analysis in the DAM segment, to determine the cost of system constraints on BR. Thesis reviews the functions of
the simulation model of the electricity market, the list of requirements for input data, mathematical models for
calculating tariffs for the services of transmission, distribution system operators and suppliers. It is shown that in
the structure of the cost of electricity there are three main groups of components: the cost of electricity in the
wholesale market, the cost for compensation the difference between ordered and actual consumption; the cost for
delivery of electricity to the final consumer; cost of electricity supplier services. According to the results of
research, a list of the main hourly actual and forecast input data, which are necessary for modeling prices and
tariffs in the retail market of Ukraine, has been formed. Mathematical models for the calculation of the relevant
components of prices and tariffs for electricity have been developed. Thesis presents the functional architecture
and components of the modeling tools of the new electricity market of Ukraine, shows the extended sequence of
calculations in the developed simulation model, as well as the architecture of the developed computer program.
Principles of complex modeling of purchase and sale processes of electricity by the Guaranteed Buyer on the
market taking into account the forecast of hourly electricity supply by producers from renewable energy sources
(RES) has been developed. The developed models allow analyzing the impact of RES on the market value of
electricity and final prices for consumers.
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