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HOBBI METOJ PACYETA BTOPUYHBIX
IAPAMETPOB JINHUM DJIEKTPOIIEPEJIAY

B pa6bome npedcmasseH HO8blll Memod onpedesneHusi 8MOPUYHbIX NhaApamempos JAUHUU 3j4eKkmponepeodau.
YkasaHo, umo 6 pezuoHa/NbHbIX FHepzemu4ecKux Npozpammax AKkmyasabHol sieasiemcss npobaemMa MmpaHcnopmuposku
a/nekmpuyeckoll  3Hepauu, NO3IMOMY BAXCHA Ppodb Hauboee MACCOB020 U  cheyuduvyeckozo 3jaemeHmad
/nekmpo3Hepzemuyveckoll cucmembl. KoHcmamuposaHo, ymo 6030dywiHble AuHull ssekmponepedayu (BJISI) obaadas
60/16WOL NPONYCKHOU CNOCOBHOCMbH, SBASHMCS MENCCUCMEMHbIE C8513U U NOBbIWAKM HAOEHCHOCMb U IKOHOMUYHOCMb
a/1eKkmpo3sHepzemuieckoll cucmembul. Bo epems uccaedosanuii pexcumos cucmemul, He06X00UMO yHUMbI8AMb 0CO6EHHOCMU
cxeM 3aMeujeHus U napamempbl AUHUU 31ekmponepeday. Lleab HayuyHo20 ucciedo8aHusl, 18/151emcst OYeHKAa COOMHOWEeHUSI -
R_0X_0, oyenka coomnoweHus -g_0b_0 ., a makiice onpedeneHus 8 s1ekmpo3Hep2emMuYecKux cucmemax Mamemamuyeckoul
Modenu AUHUU 3/1eKkmponepeday 8 3agucumocmu om yesell uccaedoganull. HayuHoe 3Haverue pa6omol: 060CHO8AH HO8bIL
Memod, OCHO8Y KOMOPO020 Jexcum NOHSAMUSI 8CNOMO2AMe/bHbIX y2/08conpomusaeHuu u npogodumocmetl. JlaHHoe
uccaedosaHuss nposoduaucs 041 npoekmupyemoli auHuu 400kB Apmenusi-HpaH. CpasHumenvHblil aHaiuz memodog
nokasvigaem, umo npedsaazaemole gopmyavt npuemaemsl 045 JI3I CBH. Memod yuumwsieaem komnsekcHbulll nodxod,
cuimesupyem coomuouweHuu R_OX_0 u g_0b_0, daem o6bekmusHyto oyeHky npakmuueckol peasusayuu modesel B/ISII.
LlenHHOCMb nposedeHHO20 Uccaedo8aHuUsl 8 MOM, MO npedaazaembiii Memod pacuupsiem 803MOHCHOCMU MOOEAUPOBAHUS
pescumos B/I3I CBH nocpedcmeom cxem 3amewjeHust. B pabome packpbimo, ymo mpexgasHasi AuHusi s1ekmponepedaqu
npedcmassiem co60l JUHEUHY CUMMEMPUYHYIO 3/eKmpuveckyrw yenb. B pacuemax ycmawoeuswuxcsi pescumos
3/1eKmpo3Hep2emu4ecKux cucmeM, HeJUHElHOCMb NACCUBHbIX 3/1IeMEHMO8, KAK hpasu.J1o, He yuumsieaemcsi. [I[pakmuueckoe
3HAa4eHue 3aKA14aemcsi 8 NoAy4eHHble KOMNAKMHbI (POPMY/Ibl 0AM 803MOHCHOCMb MOOEAUPOBAMb PEHCUMbI NUMAKUUX
U cucmemoobpasyowux cemeti.

Katouegble ca08a: AUHUS 3/1eKmponepedad, Memod, BMOPUYHble NApAMempbi, yoesbHble NO20HHbIE NAPAMempbl,
8CNOMO2aMeNbHbIE Yebl.
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NEW METHOD OF CALCULATING THE PARAMETERS OF SECONDARY
TRANSMISSION LINES. INTRODUCTORY SPEECH ON THE RESEARCH TOPIC

The paper presents a new method for determining the secondary parameters of the power transmission line. It is indicated that in
the regional energy programs the problem of electric power transportation is topical, therefore the role of the most mass and specific
element of the electric power system is important. It has been ascertained that the overhead power transmission lines having a high
throughput are intersystem connections and increase the reliability and economy of the electric power system. During studies of the system
modes, it is necessary to take into account the features of the equivalent circuits and the parameters of the power transmission line. The
purpose of the scientific study is to estimate the ratio R_0X_0, estimate the ratio g_0b_0, as well as determine the mathematical model of the
power transmission line in the electric power systems depending on the research objectives. Scientific significance of the paper: a new
method based on the concept of auxiliary angles of resistance and conductivity is substantiated. This research was conducted for the
projected 400 kV Armenia-Iran line. A comparative analysis of the methods shows that the proposed formulas are acceptable for ultrahigh
voltage power transmission lines. The method takes into account the complex approach, synthesizes the ratios R_’X 0 and g_0b_0, provides
an objective assessment of the practical implementation of the overhead power transmission lines models. The value of the conducted
research is that the proposed method extends the possibilities of modeling the modes of the overhead power transmission lines of ultrahigh
voltage by means of equivalent circuits. It is revealed in the paper that the three-phase power transmission line is a linear symmetric
electrical circuit. The nonlinearity of passive elements, as a rule, is not taken into account in the calculations of sustained modes of electric
power systems. The practical significance lies in the resulting formulas that make it possible to model the modes of supply mains and
backbone network.

Keywords: transmission line, method, secondary parameters, parameters of the unit length, auxiliary

angles.

Beenenune

Baxnyto pons BJIDII mukryercs aByms ocHOBHbIMH (akropamu: 1.TeppuropuainbHas pa3oOIEHHOCTb
MECT pAaCIOJIOKEHHsS DHEPreTHUECKHX PECypcoB U MECT NOTpeOJIeHHs OJIeKTPOdHepruu. Tak, HampuMmep,
THIPORJIEKTPUYECKHE  CTAHIUM  OOJNBIIOM  MOUIHOCTH  CTPOSITCS  HAa  MECTax  COCPEAOTOYCHHBIMHU
THJPO’HEPTeTUIECKIUMHU pecypcamMu. MOIIHBIE TEIUIOBBIE CTAHIMHU CTPOSTCS B paiioHaX C OONBIIMMH 3aracaMu
TOIUIMBA. ATOMHBIE DJIEKTPOCTAHIIMU SKOHOMHYECKH BBITOJHO CTPOUTH 00JbIION MomHOocTH. 2. HeoOxoaumocTh
co37aHus 00beTMHEHHBIX YHEPTOCUCTEM C OXBATOM MEKCHUCTEMHBIMH JIEKTPOIEpeaadyaMHy.

B pervoHanbHBIX SHEPrETHYECKUX NPOrpaMMax akTyalleH MpoOjeMa TPaHCIOPTHPOBKU 3JIEKTPHYECKOM
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sHeprud. [1o3TOMy BakeH poiib Haubojee MacCOBOTO ¥ CIEHU(UUESCKOrOo IJIEMEHTA DJIEKTPOIHEPreTHYECKOit
cucteMbl. Bosmyninbie muHu 3ektporepenaun (BJIDIT) obnanas 60bII0l TPOMYCKHON CIIOCOOHOCTHIO, SBISIOTCSI
MEXCHCTEMHBIC CBSI3H M TOBBINIAIOT HAICKHOCTh M DIKOHOMUYHOCTh JJICKTPOIHEPTETHIECKON CHCTEMBI. Bo Bpemst
HCCITEIOBAaHUI PEKUMOB CHCTEMBI, HEOOXOUMO YUUTHIBATH OCOOEHHOCTU CXEM 3aMEIICHHUs U MapaMeTpbl JTUHUH
JJIEKTpOoIIepeay.

AHaJIU3 MOCJIEHUX HCCIeTOBAHUN M MyOaukanuii. BeipakeHHH BTOPHYHBIX MapamMeTpPOB, KOTOPBIE
XapaKTepHU3yIOT BOJHOBBIC CBOHCTBA JIMHHUH AJIeKTporepenad [1-5], MoxKHO 3ammcaTh CeayromiM 00pa3oMm:

E - =) Fo+Jjkg I (1)

Yo = «.,."I":Rn +jX) - (go + ko). 2
rae Ry, X, — nepBUYHbIE POAONIBHEIE MTAPAMETPhI JINHHY;

o Bg- IIEpBUYHEIE TIONIEPEYHBIE TAPAMETPHI JINHUH.
Ipurumas g, = 0, mocne npeodpazosanwuii (1) u (2), monydaem:

W. = [ [1_ ;5.
E= Jba o R ©)
v L |
Yo = Jyl& 'hn'ﬂll _fg- 4

Bripaxenust (3) u (4) TpeOyIOT yCOBEPIICHCTBOBATD B ACIIEKTE YHUBEPCAIBHOI'O IIPUMEHEHHS.
Heas wuccaemoBanmsi. [lpemnaraercs HOBBIH METON ONpEAENEHHS BTOPUYHBIX IApaMETPOB JIMHUH
3NeKTponepeaay, KOTOPhIM JaeT BO3SMOXHOCTb.

. R
OHCHI/ITI) COOTHOUMICHUA MCKAY IMMOIOHHBIX aKTUBHBIX U PCAKTUBHBIX COINPOTHUBJICHUMN- DK’X .
]

OHCHI/ITL COOTHOHMICHUA MCKAY IMOIOHHBIX aKTUBHBIX U PCAKTUBHBIX l'Ilf)OBO):[I/IMOCTCI‘/‘I'‘gl:| IHIIEJ .
o

B 3neKkTposHEpreTHYeCKHX CHCTEeMaX BBIOpATh MATEMATHYSCKHE MOJCIH JIHHHUM DIIEKTpolepenad B
3aBHCHMOCTH OT LieJIeil HCCIIeI0BaHNUH.

OcHoBHO#i MaTepuasi. BolHOBOE CONPOTHBIICHHE U MOCTOSHHOE PACIPOCTPAHEHHE DIICKTPOMATHUTHOM
BOJIHBI JIMHUH OMPEETISIOTCS MO CASAYIOUMME (HOPMyIaMH:

H"'E = |== “"'E - _,1'11"'3 ; (5)
— 4y
WU
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Wy = [, 6
= ~ Ju+ibg ©)
.
¥o = _\J'Z_n' Yo = ap + jifp; (7
WU
= «.,."I":Rn +jXp) - (go +ibo). 8
rae 2y, ¥ — KOMILIEKCHBIE CONPOTUBJIEHHUE U IIPOBOAUMOCTD €IUHULILI AJTHHEI JMHUU COOTBETCTBEHHO,

;. X, — NOroHHOE aKTHBHOE M PEAKTUBHOE CONPOTUBJIEHUE JIUHUU COOTBETCTBEHHO;

o by — MOroHHAs aKTHBHAS M PEAKTHUBHAS MPOBOAUMOCTD JIMHUH COOTBETCTBEHHO;

Wy — JefiCTBHTENbHAS YaCTh BOMHOBOIO COMPOTHBIICHHS,

Wp — MHHIMAs 4acTh BOIHOBOT'O CONPOTUBIICHHUS,

£ty — KOO QUIIMEHT 3aTyXaHHs BOJIHBI HA €AWHHUILY JJIHHBI,

By — koo duimeHT u3MeHeHus (ha3bl BOJHBI HA SUHHUILY JTHHBL.

[ToroHHBIE€ CONPOTUBICHUN U IPOBOAUMOCTH JTMHUHU IPEACTABUM CIEIYIOIIUMHU TPEYroJIbHUKAMU!

28 28
Xa bo
(a) (6)

Puc.1. TpeyroibHMKH MOTOHHBIX MAPaMeTPOB (2) - TPEYroJIbHUK MOTOHHBIX CONPOTHBIIEHMI,
(6)- TPeyroIbHUK MOTOHHBIX MPOBOAMMOCTEN
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Beonutcs nBa Benomorarenbubix yriua (Puc.1):
5=12-arctg =; ©)
z X
] =% -arctyg g—". (20)
2 ]

KommtekcHoe COIIPOTUBJICHUE W TIPOBOAUMOCTL C€AWHUIILI JIMHBI JIMHHUKW BbIpaKacM 4YCpE3 O3TU YIJIbI,

MONTy9YaeM:;
*n

& - corzg ' (11)
_ _bo
E " coms’ (12)
HUcnone3ys Boipakenus (11) u (12), dopmynst (5) u (7) mpruobdperaroT BU:

We = [*2 -cos2f 13
B_'ﬂ‘lau'fﬂk?:s‘. (13)

I —

, — |__%By
Yo _-\,'Irms:ﬂ-rm:E (14)
Pwy =8 -0, (15)
Py = [ (16)

rac H"-E' u ':PI.I.-"J-,-- MOJYJIb U apTYMEHT BOJIHOBOI'O COIIPOTUBJICHUSI COOTBETCTBCHHO,
¥op U "P;r'u- MOAYJb U apryMEHT ITOCTOSTHHOM pacnpez[eneHI/Iﬁ BHCKTpOMaFHPITHOﬁ BOJIHbI COOTBCTCTBCHHO.

VuureiBas BUIA NOPpEACTaBJICHUA KOMILJIEKCHOM BCJIIMYUHBI, JIA Z[efICTBPITeJILHOﬁ M MHHMOH YacTH
BOJIHOBOI'O COIIPOTUBJICHUS IOJTYYUM

Wy = Wy COS Py, an
Wy = Wy Csingy, . (18)
AwnanoruuHo, s ko3ppuLMenTa 3atyxanus U ko3 uimeHTa u3MeHeHust (pasbl MoTyduMm:
@ =70 - o5y, (19)
Bo =10 *singy, (20)

Pesyabratel. UccrnenoBanust npoBomwiuch it npoektupyemoii smHun 400xkB  Apmenus-Upawn.
Pe3ynbraTsl mpuBeneHs! B Tad1.1-3.

Tabauma 1
Hcxomnnie nannnie BJIDIT
Ry, OM/xm Xy, OM/xm By -107%Cm/xM | gp - 1075.Cm/xm
0.0295 0.32 3.497 0.0145
Tabmauma 2
PacueTHble pe3yJIbTATHI
&, rpan 8 rpan Wz, OM GyptPan | ¥p - 1073 kv | gy, ,rpan
2.633534 | 0.118785 | 303.140613 -2.514749 1.060092 2.752319
Tabauna 3
CpaBHHUTEJILHBII aHAIW3 MeTONOB MpH g, =0
ITapamerpsl _3
Merton e Ws,0m Pz TPAA ¥ - 1077, 1k Py, TP
Hoser1it 303.141916 -2.633534 1.060087 2.633534
T'opesa 302.82242 -2.639066 1.058969 2.639051
BriBoabl.

N R
MCTOI[ YUUTBIBACT KOMIUIEKCHBIU TOAXO0A, CUHTE3UPYET COOTHOLICHN N DK'X u o KIIIJ .
D o

Merton qaeT 00bEKTUBHYIO OIICHKY MPaKTHYSCKON peanu3zamnuu Mozaeieid BJIDII.

CocraBnennass B cpeae C# KkoMmmbploTepHas ImporpaMma OOCCIICUMBACT BBICOKYIO TOYHOCTh M
YHHUBEPCATIHHOCTb.

IlepcnekTHBBI JAJBHENHIMX UCCIIEI0BAHUI

HccnenoBanue xapakTepHbIx pesxxumon BIIOII.

HccnenoBanue mponyckHyro crnocodoHocts BJIDII u onpezeneHue npesena mneperaBacMoil MOIIHOCTU O
YCIIOBUSIM CTATHYECKON YCTOWYMBOCTH.

Jlutepartypa
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