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Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HayK 3a creuianbpHicTio 05.14.02 - enekTpuyHi
CTaHLii, Mepexi i cucremu. — BIHHMIBKAN HalliOHAJIbHUN TEXHIYHUN YHiBepcUTeT, Binunng, 2019. HauionanbHun
yHiBepcuTeT «JIbBiBCbKA MOJiTeXHIKa», JIbBiB, 2019. [JucepTalisa NprUCcBIY€Ha BUPIIIEHHIO HAYKOBO-TEXHIYHOI
Ipo6seMy, siKa T0JIIrae y po3pobyieHHI MeTOiB i 3aC006iB 17151 OLiHIOBaHHS SIKOCTI PYHKLIOHYBaHHS €JIeKTPUYHUX
MEPEX 3 BiTHOBJIIOBAHMMU PKepesiaMu eHeprii. SIKiCTb PyHKLIOHYBaHHS €JIEKTPUYHMX MEPEXK XapaKTePU3yEThCS
AKICTIO €JIEKTPUYHOI €Heprii, HaAiMHICTIO eJIEKTPOIIOCTaYaHHS, 1Or0 EKOHOMIYHICTIO, TOIO. KOPUCTYI0UKCh
pe3yJIbTaTaMu [OCIiI)KeHb, BAKOHAHNMU aBTOPOM Y IIOIIEPEeIHIX CBOIX poOOTaX, 3aIIPOIIOHOBAHO BU3HAYATH
iHTerpasibHMI NOKa3HUK SIKOCTi QYHKIIOHYBaHHS €JIEKTPUYHUX MEPEK 32 MOZEJIIIO, sIKa OTPUMaHa Ha MOeJHAHHI
Teopiil MapKOBCHKUX MPOLECIB Ta MOJiGHOCTI, 1110 JO3BOJISIE IEPENTU Bifl BEKTOPHOI OLIIHKU 10 CKaJspHOI. []71s
BpaxyBaHHS B IHTErPAJIbHOMY ITOKa3HUKY SIKOCTi €JIEKTPUYHOI €Hepril Ta piBHA ii BTpAT 3alIpOIIOHOBAHO BU3HAYATU

iMOBIPHICTb BifITIOBIIHOCTI (PAKTUYHOTO PEKUMY «ifleaJlbHOMY». «I7ieajlbHU» peKUM BU3HAYAETHCS, BUXOISIU 3



IIPMHLMITY HAaWMEHINO] il i BiiMOBifae 3acTyHIiN cxeMi Mepexi, chopMOBaHil 3a -cxeMolo. Takuil mifgxiz, J03BOJIsIE
aHaJIi3 peXXMMHUX [TapaMeTPiB 3BECTU [0 aHaJli3y CTPYMIB y By3jaxX CIIOKMBAaHHS Ta reHepyBaHHs. OCKIiIbKY 32
6a3ucC MPUIHATO «ifleaNbHy» MEPEeXKY, TO MOKHA BUKOHYBATH MOPiBHAHHS €JIEKTPUYHUX MEPEX Pi3HUX 32
KOH@iryparjier i HA00POM CIOKMBAHUX TA TEHEPYIOUUX ITOTYXKHOCTEN 6€3 BUKOHAHHS TEXHIKO-€KOHOMIYHUX
po3paxyHKiB. [TokazaHo, 10 3a7ja4ya PO3BUTKY €JIEKTPUYHUX MEPEX 3 AUCKPETHUMU 3MiHHUMU MOXKe OyTH
PO3B’s13aHa MeToAaMu Ha 6a3i AuHaMiyHOro nporpamyBaHHs. OJHaK 1J1s1 LIbOIO HEOOXiTHO po3pooUTU
(dopmaizoBaHi IpoLeAypy ONTHUMI3allii 3 BUKOPHUCTAHHIM IPUHLMITY ONITUMAaJIbHOCTI AMHAMIYHOTO
porpamyBaHHsl. [171s1 1boro 6yJyiM OTpUMaHi yMOBY ONTMMAJIbHOCTI, 3@ SIKUMM MO>KHA BUOUPATH ONTUMAJIbHY
CTpATETi0 PO3BUTKY 3 MHOKMHM MOXJIMBUX. BiAIOBiIHO 0 IMX YMOB ONTHUMAJIbHOIO € CTPATETis, 171 Pi3HUX
MO>KJIMBUX CTaHiB $IKOI, PiBHi BilHOIIEHHS [IPUPOCTIB BUTPAT 0 IIPUPOCTIB iHTErPaJIbHOTO NTOKA3HUKA SIKOCTI
(yHKUiOHYBaHH4. 711 YHUKHEHHS HETaTUBHUX HACJIIJKIB Bill BIPOBA/I>)KEHHSI HEOOI'PYHTOBAHO IOTYKHUX JPKEPEJI B
€JIEKTPUYHMX MEPEXKax BIOCKOHAJIEHO METOJ, BU3HAYEHHS ONITUMAJIbHOI BCTAHOBJIEHOI NIOTYKHOCTI IpKepesa.
Po3pob6seHuit meToq, Ha OCHOBI iHopmaLii Ipo 06'eM, rpadik CIIO>KMBaHHS i JOCTYIHI TOUKU [IpYEIHAHHS 00’€KTiB
reHEePYBaHHS, JO3BOJISIE BUBHAYUTHU BCTAHOBJIEHY NIOTY>XKHICTh BJIE, sika 3a6€31e4uTsb NiiBUILEHHS SIKOCTI
(YHKLIOHYBaHHS MepexXi. BuUBUeHHS IOCBiny KpaiH-JlifiepiB y BIIPOBAIPKEHI BiHOBJIIOBAHUX JI)KE€PEJl €HePrii
[10Ka3aB, 1[0 HEOOXiAHO BIIPOBAIKYBATU 3aX0AU IJIs1 KOperyBaHHs rpadikiB crioxXuBaHHS. Po3pobJieHi B CBITi
MEeXaHi3MU [103BOJISIIOTh Peasi3yBaTy KepyBaHHs criokuBaHHSIM (demand response). B po60Ti po3po6sieHo meToy,
BM3HAUEHHSI CIIOKMBAUiB, 3MiHa rpadiKy HaBaHTAXEHHS IKUX OyJile MaTy HalOibIMi eeKT Iif 4ac 3a0e3neyeHHs
HEeOOXiIHOTO piBHS SIKOCTi (PYHKLIOHYBaHHS €JIEKTPUYHUX MepesX. Po3pob6iieHnii anroputm peanisaii MeToay, sIKUi
I'PYHTY€ETbCSI Ha TPAHCIIOPTHIN 3a7ad4i, i 103BOJIsle BpaxyBaTu €eKOHOMIUHY CKJIaJIOBY IpOLiecy KoperyBaHHs rpadikis
CIIOKMBaHHS. PO3IJIsIHYTO Npobisiemy iHpopMaliiiHOro 3abe3neyeHHs 3a4a4i OLiHIOBAaHHS SIKOCTi (PYHKLIIOHYBaHHS
esieKTpuuHuX mepex 3 BJIE. [TpoBeneHnit anani3 iHpopmaliiiHOro 3a6e3neyeHHs B pO3NOAiIbHUX €J1eKTPUIHUX
Mepeskax I10Ka3as, 10 HalKpalluM IKepesioM iHpopmaliie € aBTOMaTU30BaHi CCTEMU KOMEPLIIHOIO 00Ky
enekTpoeHeprii (ACKOE). Opnak ACKOE oxomntoe jiviie He3HaUYHy 4YaCTUHY BY3JliB CIIO>KMBaHHSI. [HIII BapiaHTU
OTpUMaHHs iH(popMallii € pO3paxyHOK 3a XapaKTEPHUM PEXMMOM (CEpeHIX HaBaHTaXXEHb) a60 iMiTallielo pe>KxuMiB
3a TUIIOBUMU rpagikamu, Npy LIbOMY OCTAHHIl BapiaHT MO>XKe 3a0€311eYUTH PO3B'sI3aHHS IIOCTABJIEHO] 3a]1a4i 3
IIOCTAaTHBOIO TOYHICTh. 3iICHEHO anpoballiio po3pobIeHUX MOesiel Ta MeTOIB [1Jisl OlLliHIOBAaHHSI SIKOCTi
(OYHKLiOHYBaHHS €JIEKTPUYHMX MEPEX 3 BiTHOBJIIOBAHMMU JPKEPEJIaMU €Heprii Ta M0Ka3aHo OOLiNbHICTb iX

BUKOPUCTAHHS.

2. Dissertation for the Doctor of Technical Sciences degree in specialty 05.14.02 - electric power stations,
networks and systems. - Vinnytsia National Technical University, Vinnytsia. National University "Lviv Polytechnic”,
Lviv, 2018. The dissertation devoted by scientific and technical problem solution, which consists in developing
methods and means for assessing the quality of electric networks functioning with renewable energy sources. The
quality functioning of electric networks is characterized by the quality of electric energy, electricity supply
reliability, economic efficiency, and other. Using research results carried out by the author in his previous papers,
it is proposed to determine the integral index of electric networks quality functioning according to the model
obtained by a combination of Markovs theories processes and similarity, which allows us to move from vector to
scalar. In order to take into account in the integral index of electric energy quality and level of electricity losses it
is proposed to determine the probability of correspondence the actual regime to the "ideal". "Ideal" regime is
determined by the basis principle of least action and corresponds to the network which formed by r-scheme. This
approach can change allows regime parameters analysis to the nodes currents analysis of consumption and
generation. Since the "ideal" network is adopted for the basis, it is possible to perform a electrical networks
comparison of different configurations and a set of consumed and generating capacities without performing
technical and economic calculations. It is shown that the problem of electric networks development with discrete
variables can be solved by methods based on dynamic programming. However, for this purpose, it is necessary to
develop formalized optimization procedures using the dynamic programming optimality principle. For this
purpose, optimal conditions have been obtained, by which one can choose the optimal development strategy from
the set of possible ones. In accordance with these conditions, the strategy is optimal, for the various possible



states, the ratio of incremental costs to increments of the integral quality functioning indicator. To avoid the
negative consequences of the introduction of unreasonably powerful sources in electrical networks, the method of
optimal installed power of the source has been improved. The developed method, based on information on the
volume, consumption graph and available points of generating objects connection, allows you to determine the
installed capacity of RES, which will ensure the improvement of the network operation quality. Using leading
countries the experience in the renewable energy sources implementation shown that measures are needed to
adjust consumption curves. The mechanisms developed in the world allow to implement demand management.
The method of determination consumers which load graph change will have the greatest effect in providing the
necessary level of electric networks quality functioning. An algorithm for implementing a method based on a
transport task is developed and allows for the economic component of adjusting consumption graph process be
taken into account. The problem of information provision in the electric networks with RES quality functioning is
considered. An analysis of information provision in distribution electrical networks has shown that automated
systems of commercial electricity accounting (ASCEA) are the best sources of information. However, ASCEA covers
only a small part of the consumption nodes. Other options for obtaining information is the calculation of the
typical mode (average load) or simulation of modes according to typical graphs, with the latter option can provide
a solution to the task with sufficient accuracy. The testing of developed models and methods for assessing the
electric networks with renewable energy sources functioning quality has been tested and the feasibility of their
use has been demonstrated.
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