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2. Improving the Reliability and Efficiency of Distribution System Operators' Power Grid

Pedepar:

1. Lykp. Juceprauiitna po6ora: 141 c., 14 Ta6:., 44 puc., 3 noa., 107 mxepeJ. HAJIIMHICTD EJIEKTPOIIOCTAYAHHS,
BTPATU EJIEKTPUYHOI EHEPTII, IKICTb EJJEKTPOEHEPTTT, KOMITEHCALIISI PEAKTMBHOI TIOTYKHOCTI,
PO3IOAIbHI EJIEKTPUYHI MEPEXI, PEKJIOY3EP, PEKOHOIT'YPALIIS, SOFT OPEN POINT VY nucepTauiiiHii
po6OTi nocTasseHa i BUpillleHa akTyaslbHa 3a7a4a MifBUILeHHS HaliHOCTI Ta €peKTUBHOCTI €JIeKTPUYHUX MEPEX
OIlepaTopiB CUCTEM pO3MNOoLiny. Brepie 3anponoHoBaHo meTof KepyBaHHs Soft Open Point (SOP), B oCHOBY sIKOTO
NIOKJIaJIEHO BUKOPUCTAaHHS BiTHOLIEHHSI Pi3HUIIi KOMIIJIEKCHUX 3Ha4€Hb HANIPYT HANpUKiHILi (pigepis Ta Ha ix
II0YaTKy [I0 KOMILJIEKCHOTO ONopy LUX (inepis. Lle 103Bosie BU3HAUYNTYM 6IM3bKi O ONTUMAJIBHOTO 3HAYEHHS
p€aKkTHBHI Ta akTUBHI OTY>XKHOCTI SOP 1151 MiHiMi3alii BTpaTt e1eKTpOeHeprii B €JIEKTPUYHIN MEPEXi B TEMITI

P€aJIbHOrO 4acy. YOCKOHAJIEHO MAaTPUYHUIN METOJ, BU3HAYEHHS [TIOKA3HYKIB HAZIIMHOCTI PO3IOMiIbHUX



€JIEKTPUYHUX MEPEXK, B OCHOBY SIKOTO MOKJIAIEHO BUKOPUCTAHHS MaTPULi MIJISIXiB (CTPYMOPO3MoAiny). MeToq,
II03BOJISIE BPAxyBaTH HAJIEXKHICTh OKpeMUX AinbHULE [1J] o maricTpasti Ta BiAramy>KeHb 3 ypaxyBaHHSIM iX
I1epeHLiioBaHOTO BIUIMBY Ha ITOKAa3HUKU HAZiHOCTI, 110 Ja€ 3MOTy CIIPOCTUTH PO3PAXyHOK Ta YaCTKOBO
aBTOMATM3yBaT/ BU3HAYEHHS MiCLib BCTAHOBJIEHHS PEKJIOY3€epiB. JlicTas Moaabuoro po3BUTKY METOZ,
pekoHirypalii po3noAibHUX MEPEX 32 KpUTEPieM MiHIMyMy BTpaT €J1IeKTPOEHEPTii Ta MOKa3HMKaMU HaiHOCTI
€JIEKTPOIIOCTaYaHHSI CIIOKMBAYiB 3 [1€PEBiPKOI0 0OMEKEHD IOL0 MAKCUMAJIbHUX 3HA4€Hb BTPAT HANIPYTU Y By3JlaxX
HaBaHTaXEHb i MAKCMMAaJIbHUX CTPYMiB HAaBaHTa)KEHH4 JIiHIN €JIEKTpOoIlepenadi, IKMi OCHOBaHUM Ha aHai3i
YyTJIMBOCTI 3MEHILIEHHS BTPAT aKTUBHOI IIOTYKHOCTI a00 BTPAT €JIEKTPOEHEPTIii, 10 MOJIATa€ y 3aMUKAHHI XOPIH i
PO3MMKaHHI BiTKM JiepeBa i I'PyHTY€ETbCSI Ha BUOOPI 11711 pO3MUKAHHS HaWBifgaieHimoi BiTKY, 110 BXOAUTb B KOHTYP,
SIKUI PO3MUKAETHCS, (XOpAa i BiTKa, sIka pO3MUKAETHCS, 3HAXOSThCS HA CYMIXKHUX BifranayxeHHsx). [louaTkoBa
OpieHTallisg y pasi BUOOPY BiTOK ZJ1s1 PO3MUKAHHS BUKOHYETbCS HA OCHOBI PO3PaxyHKY 3aMKHYTOi Mepexxi. BiTku 3

BilHOCHO MaJIMMM CTPYMaMU BU3HAYaAIOTbCS SIK NOTEHLIMHO ONITUMAJIbHI 1711 PO3MUKAHHSL.

2. 2.auri. Ph.D. thesis: 141 p., 14 tables, 44 figures, 3 appendixes, 107 references. In the dissertation work, the urgent
task of increasing the reliability and efficiency of power grids of distribution system operators was set and solved.
A method for controlling Soft Open Point (SOP) is proposed for the first time, based on the use of the ratio of the
difference in complex voltage values at the ends of the feeders and at their beginning to the complex impedance of
these feeders. This approach allows for determining near-optimal values of reactive and active power for the SOP
to minimize energy losses in the power grid in real-time. The matrix method for determining the reliability indices
of distribution power grids has been improved by using a path matrix (current distribution). The method accounts
for the belonging of individual sections of overhead lines (OL) to the mainline and branches, considering their
differentiated impact on reliability indices. This simplifies the calculation and partially automates the
determination of reclosing device installation locations. The method for reconfiguring distribution power grids has
been further developed based on the criterion of minimizing energy losses and reliability indices of power supply
to consumers, with a check of constraints on maximum voltage loss values at load nodes and maximum load
currents of distribution lines. This method is based on analyzing the sensitivity of reducing active power losses or
energy losses, involving the closing of a chord and the opening of a tree branch. It is based on selecting the most
distant branch within the loop for opening, with the chord and branch to be opened located on adjacent branches.
The initial orientation in choosing branches for opening is performed based on the calculation of the closed grid.
Branches with relatively low currents are identified as potentially optimal for opening.
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