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Abstract. The aim of this work is to assess the influence of a cascade of transformers and shunt reactors
on the reactive power in the network at a symmetrical load. It has been established that any phase is
a source of reactive power for the other two phases. Conversely, any two phases are the source of the
third phase reactive power. Thus, with a symmetrical load, self-compensation of reactive power occurs.
A cascade of transformers is represented by their simplified equivalent circuits (excluding scattering).
If the transformers are identical, then the reactive power flow from the load is divided between them
into equal parts. Therefore, the reactive power flow in the outer section is three times less than in the
inner section. In accordance with this, in a real network, with an increase in the number of transformer
substations and shunt reactors, the reactive power flow significantly decreases with distance from the load.
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ABTOKOMIIEHCALIUA PEAKTUBHOM MOIIHOCTH
B 3JICKTPUICCKHUX CETHX
B. /1. ITaBJioB

Braoumupckuii anexkmpomexanuueckuti 3a600
Poccuiickas @edepayus, Braoumup

AnnHoTtanus. Llensio paboThl ABIIsIETCS OLIEHKA BIMSHUS KacKaia TpaHC()OPMaTOPOB M IIYHTUPYFOIIHX
PEaKTOpOB Ha PEaKTHBHYIO MOIITHOCTD B CETH IIPH CHMMETPHYHOM Harpy3Ke. YCTaHOBIICHO, YTO JIF00ast
(a3za sABISETCS HICTOYHUKOM PEaKTUBHOM MOITHOCTH BYX JIpyrux das. M Hao0opoT, modsie qBe (azbl
SIBJISIFOTCSI HCTOYHMKOM PEaKTHBHOM MOIITHOCTH TpeThel (as3bl. TakuM 0Opa3zoM, Mpu CHMMETPHYHON
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Harpys3Ke MpouCXOoUT CAMOKOMIICH AU peakKTUBHOM MoinHocTH. Kackan TpaHchopmaTopos
IPE/ICTABIICH UX YIIPOLICHHBIMH CXeMaMHU 3amelieHus (0e3 yuyera paccestuuid). Eciu TpanchopmaTopsr
UJICHTHYHBI, TO TOTOK PEAKTUBHON MOIITHOCTH OT Harpy3KH ACTUTCS MEXKIy HUMHU Ha paBHBIC YaCTH.
[TosTOMY NOTOK peaKTHBHON MOLTHOCTH Ha BHELTHEM YYacTKe B TPU pa3a MEHBIIE, UeM Ha BHYTPEHHEM
y4dacTke. B COOTBETCTBHHU € 3TUM B PeajibHOM CETH C POCTOM YHMCJIa TPAHC(HOPMATOPHBIX MOJCTAHIIUI
U ITYHTUPYIOMIHX PEAKTOPOB MOTOK PEaKTHBHON MOIIHOCTH MO MEpE YIaJICHUS OT HAarpy3KH CYIECTBEHHO
YMEHBILAETCS.

KuaioueBsble cioBa: peakTHBHAs MOLUTHOCTh, CAMOKOMIICHCAIIMSI, CHMMETPHUYHAs Harpy3Ka, KacKaJy
TpaHc(hopMaTopoB.

Iurtuposanue: [1aBios, B. [[. ABTOKOMIIEHCAIHS PEaKTUBHOM MOLTHOCTH B 3JeKTprueckux cetsax / B. /1. TTaBnos / XKypH. Cuo.
¢enep. yu-ta. Texuuka u rexnonorun, 2021, 14(6). C. 684-688. DOI: 10.17516/1999-494X-0342

PeaxTuBHast MOLTHOCTB B CETH — HeKeNaTenbHoe siBiienue [1, 2]. Ee uupkynsuus no nposogam
BBI3BIBAET TEIJIOBBIE NOTEPH B 00beMe npumepHo 10 % ee BenuyuHsI. [[715 ee CHUYKEHHS HCHOIb3YIOT
JIOPOTOCTOSIIINE CTATHICCKHIE U THHAMAYSCKHE KOMIICHCATOPHI.

Iesib pabOThI — OIICHKA BIUSHUS KacKaja TPaHC(HOPMATOPOB U IIYHTHPYIONIUX PEAKTOPOB Ha pe-
AKTHBHYIO MOIIIHOCTH B CETH IIPA CHMMETPUIHON HaTPy3Ke.

B Hacrosiieit pabote npuMeHsII0TCS 3JIEKTPOTEX HUUECKUE PACUETHI.

CamokoMmneHcalusl peaKTUBHOW MOIITHOCTH

NPU CUMMETPHYHOH HAarpy3Ke

Ha puc. 1 nmpencraBieHa CyImecTBEHHO HACaTU3NPOBAHHAS CXeMa MOAKJIIOYEHHS BTOPHIHBIX
00MOTOK TpaHc(hopMaTopa K CHMMETPUYHOW HHIYKTHBHOW Harpy3ke [3]. ConpoTuBieHus pacces-
HUSI HE TIOKa3aHbl. AKTUBHBIE COCTABIISIIOIINE CONPOTUBIICHUH HE paccMaTpuBatoTcs. Bpammatomieecs
MarHUTHOE IOJIC CO3JaeTCsl MEPBUYHBIMA OOMOTKAMU (HE ITOKa3aHbl). PeakTHBHAS MOIITHOCTH B CETh
HE nepenaeTcs (THIMOTEeTHIECKH).

B gacTu Bpamiaromerocsi MArHATHOTO TIOJISI K OTTIOCPEAOBAHHOTO B3aUMOJICHCTBHS €TI0 C Harpy3-
KOM cXeMa HeOTJIMYKMMa OT PACCMOTPEHHOM B [4], B KOTOPO# BMeCTO TpaHchopMaTopa UCIOIb30BaHa
CHHXPOHHAsI IBHOIOJOCHAS MAIIHA ¥ B KOTOPOH MCTOYHIKOM BO3OY KICHUS KOJICOaHMI TOKa (HH-
JIyKTHBHOT0) B JI000# (hase cimykat apyrue (apyras) dassl (hasa) Harpy3Ku.

[Mono6HOE sIBIIEHNE CAMOKOMIICHCAIIMH PEaKTUBHOW MOIITHOCTH M3BECTHO U B MEXaHHUYECKUX CH-
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Puc. 1. CamoxoMnieHcanysi peakTHBHOW MOIIHOCTH
Fig. 1. Self-compensation of reactive power
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MrHOBEHHbIE TOKH, HAIIPSKEHUSI U MOLITHOCTH (peaKTHBHBIC) (ha3, COOTBETCTBEHHO, PAaBHBI
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KH.

Cymma momHoctel a3 B u C paBHa
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DTO 03HAYAET, YTO MPH OrOBOPEHHBIX YCIOBHX JIt00ast aza SIBISETCS HCTOUHUKOM PEaKTHBHOM
MOIIHOCTH JIByX APYTUX (a3.

W Haobopor, r00bIe 1Be (a3bl ABISIOTCS HCTOYHUKOM PEAKTHBHOW MOIIHOCTH TPEThel (a3l

Taxum 06pa3om, 115 JTaHHON CXeMBI IPH CHMMETPHYHOM Harpy3Ke MPOUCXOAUT CAMOKOMIICHCA-

s peaKTHBHOﬁ MOIITHOCTH.
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3ameuanue o MOIIHOCTAX (a3

Jist Toro 4ToOBI ocnenHss popMyIia He Co3/1aBaja BIeYaTIeHUe, YTO MOITHOCTD B JIFOOOM CITy-
4yae yJOBJICTBOPSIET aHaJIory repBoro 3akoHa Kupxroda, Huxe NpUBOASTCS BBIPAKESHUS JIJISI MI'HO-

BCHHBIX AKMUBHbIX MOHIHOCTGﬁ (1)213 1 UX COOTHOIICHHUC.
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IloToxku peakTUBHOII MOIIHOCTH B KacKaje TpancgopMaTopoB

Kackan TpanchopmaTropoB Ha puc. 2 MpeACTaBICH UX YIPOLIEHHBIMH CXeMaMu 3amenieHus (0e3

yuera paCCGﬂHHﬁ). AKTHUBHBIC COIIPOTUBJICHUS HC PACCMATPHUBAIOTCA.

1 2 3 4

3 p 24 3

Puc. 2. Kackan tpanchopmaropon

Fig. 2. Transformer cascade

Wneanuszanus 3TOM cXeMbl MEHbILE, YEM IEPBOM, IIOCKOJIbKY PEaKTHBHAS MOLLHOCTb BTOPOIO
1 TPETHETO TPaHC(HOPMATOPOB TEepeacTcs B IEPBUUHYIO OOMOTKY.

Ecnu TpanchopMaTopbl HAEHTHYHBI, TO MOTOK PEAKTHBHOW MOIIHOCTH OT HArpy3KH JEIUTCS
MeXAy HUMH Ha paBHbIE 4acTH. [I09TOMy NOTOK peakTUBHOM MOIIHOCTH Ha y4acTke 1-2 B Tpu pasza
MEHbIIIe, YeM Ha yJacTke 3—4.

B cooTBeTCTBHM C 3TUM B PEaJbHOM CETH C POCTOM YHUCIA TPAHCHOPMATOPHBIX MOACTAHIIMH
U IIYHTUPYIOLUX PEAKTOPOB IIOTOK PEAKTUBHOM MOILIHOCTH 10 MEPE yJIAJIEHUsI OT HAIPy3KHU CylLle-

CTBCHHO YMCHBIIACTCH 3a CHCT B3aHMHOU KOMIICHCAallu 1 peaKTI/IBHOI\/’I MOIITHOCTHU (1)33.
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