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Abstract. In a backbone network (U,, = 220 kv), when the high-voltage lines are loaded with power less than
natural power, we have excess reactive power. Supplying this power into the lower-voltage networks (U, < 110 kv)
would be technically and economically unfeasible and requires compensation on site. In the article, in accordance
with the electricity quality criterion, and taking into account the principle of a systemic approach, and using the
self- and mutually reactive impedances of the network junction points, a mathematical model for selecting a
compensating device in a backbone network is adopted.

The quality criterion of electricity involves enforcement of requirements for the operating voltages in the
junction points of a backbone network. According to the obtained mathematical model, in the junction points nodes
where the operating voltages exceed their permitted values, there will be installed the compensating devices for
receiving excess reactive power. However if any junction point has a high reactive load and the voltage, in this
context, is below its permitted value, then, according to a model, there is a need for installing the source of reactive
power in this junction point. Herewith, according to economic criterion, the model envisages the optimal
redistribution of mentioned source of reactive power between the junction points of a distribution network

connected to backbone network junction point.

Key words: Additional reactive power source; backbone network; compensating device; distribution network;

operating voltage; self- and mutually reactive impedances.
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Annoramua. B cucremoo6asyromeit cetn (U, = 220 KB), mpu 3arpyske JMHUM CBEPXBBICOKOTO HAIPKEHUA
MeHBIIeH HATypaJIbHOH, MMeeTcA M3GBITOK PEaKTUBHOHM MOIIHOCTU. [lepeTox 3TOi MOIIHOCTM B CETH HHU3KOTO
Hanpsxerus (Uy < 110 KB), TeXHUKO-DKOHOMUYECKH Helle1eco00pasHo u TpebyeTcs ee KoMIeHcanus. B cratee mo
KPUTEPHIO Ka9eCTBa 2JIEKTPOOHEPINH, C YI4€TOM IIPMHITUIId CUCTEMHOI'O ITIOAXO0Aa 1 C IIPHMEHEHHNEM COOCTBEHHBIX U
B3aMMHO PEAKTUBHBIX COHpOTI/IBJIeHI/Iﬁ Y3JI0B, IOJy4Y€Ha MaTeMaTH4YE€CKas MOZEeJIb BBI6OP3 KOMIIEHCHUPYIOIIHNX
YCTPOMCTB B cCTeMOOOpasyIomeii ceTu.

VYKa3aHHBIN B CTaThe KPUTEPUH KadecTBa 3JeKTPOIHEPIHH II0pasyMeBaeT 00eCIedyeHNIO Y3I0BBIX HallpKeHUH
B IIpegiesiax gomyctuMoro. CoracHO IOIy4eHHOM MaTeMaTH4eCKOM MOZIENIH, B y3/IaX CHUCTeMOOOpasyIolleii CeTH, Iae
pa6o‘me HaNIPpKEHWA IIPEBBINIAIOT AOIIYCTHUMOE€ 3Ha4YeHUe, 6YI[YT YCTaHOBJIEHBI IIPUMEMHUKHN M36BITOYHOMN
peakTuBHON MomHOCcTA. OZHAKO, B y3iIe, TIie UMeeTcs GOJbllasd peaKTUBHAA HArpysKa U, B CBA3U C DTHM, pabodee
HaIpsKeHHe HIDKe JOIYCTHMOTO, TpeOyeTcs YCTaHOBKA JOMOIHUTENBHOIO MCTOYHHMKA PEaKTHBHOM MOIIHOCTH
(MPM). IIpu sToM, IO KPUTEPHIO SKOHOMHYHOCTH, MOZENb IIpeLyCMaTPHBAeT ONTUMAaIbHOE IlepepacipeseneHue
HCTOYHHMKA PeaKTHBHON MOIIHOCTH MeXZY y3JaMH PeTHOHAaJbHON CeTH, IOAKIIOYeHHOH K y3Iy CHCTeMO-00pa-

3yIOLIel CeTH.
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COTIPOTHUBJICHHUE.
356bogrzol ostoeo 06.07.2020
d90mabzerol ostoeo 13.07.2020
b9endefigtoemos osbsdg s 15.12.2020
b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY ISSN 1512-0996

Ne4 (518), 2020 112 www.shromebi.gtu.ge



