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1. OBBEM HAYYHO-UCCJIEJOBATEJbCKON PABOTHI,
MPEJICTABJIIEMOM HA KOHKYPC

Jlns ygacTuss B KOHKYypCE NPHUHUMAIOTCS HAyYHO-HCCIIEIOBATEIIHCKUEC
paboThl Ha AHTJIUUCKOM SI3bIKE 00BEMOM OT 7 A0 12 CTpaHHI] MAaTUHOMUCHOTO
Tekcta ¢opmata A4, BKIIOYas aHHOTAIMIO, KIIOYEBBIE CJIOBa, TaOJUIIbI,
WUTIOCTpAIliU, CIHCOK JIMTEepaTypHBIX HCTOYHUKOB. [loysi: cieBa, cmpasa,
CBEpXY M CHU3Y — 25 MM.

2. CTPYKTYPA /| O®OPMJIEHUE HAYYHO-
HUCCJEJOBATEJbCKON PABOTHI

2.1 TuTyAbHBIHA JUCT

HayuHo-uccnenoBarensckass pa0oTa, mOpeacTaBisieMas Ha KOHKYpC,
JOJDKHA WMETh THUTYJbHBIA JIUCT, KOTOPBIA HE BXOJHUT B OOIIEe KOJIHMYECTBO
CTpaHUI] U HE HyMepyeTcs. Ha TUTyIbHOM JUCTe, Ha aHTJIMMCKOM SI3bIKE BBEPXY
cleayeT yka3aTh IMOJHOe HauMeHoBaHue BY3a (BelpaBHUBaHUE IO IIEHTPY),
MocepeiMHe CTPAaHMIIBl YKa3bIBA€TCs Ha3BaHHE pabOThl (BBIpaBHUBAHUE IIO
IIEHTPY), aBTOpa (BbIpaBHUBAHUE IO MPABOMY Kparo), HAYYHOT'O PYKOBOJUTEIIS
(BbIpaBHUBAHUE 1O MPABOMY Kparo), BHU3Y THUTYJBHOIO JIUCTA YKa3bIBAOTCS
ropol U roja (BbIpaBHHUBaHWE N0 LEHTPY). Paboma euzupyemca camum
CHLYOeHmMOM, HAYYHBIM PYKOGOOUMeNeM Ha MUNYIbHOM UCHe.
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2.2 CTPyKTYpa HAYYHO-HUCCJIeI0BATEIHCKOM Pad0ThI
2.2.1 BBoaHasi 4acTh

BBosiHas yacTh Hay4yHO-HCCIEA0BATENbCKON pabOThI TOMKHA COJIEPKATh:
1) mazBanue pabothl; 2) dhamuianioo, uMsa aBTopa. 3) oduIMasIbHOE Ha3BaHUE
By3a, MHCTUTYyTa (IIpU HAJIMYMHU) U IOPUAMYECKUI anpec; 4) aHHOTAIUIO; S)
KIIFOUEBBIE CJIOBA.
1. Ha3Banue pabGoTbl JOMKHO OBITH HaOpaHO O€3 MEPEeHOCOB U JIMIIHHUX
npobenoB B ¢popmare MS Word for Windows, MexaycTpouyHblii MHTEpBaI -
nostytopHbli, mpudt Times New Roman 12pt, mony:KupHbIii, BbIpaBHUBaHHUE
10 IIUPHUHE CTPAHULIBI.
2. lng dbaMuiIvyu ¥ UMEHU aBTOpa clieqyeT ucrnoisib3oBaTh mipupt Times New
Roman 12pt, BeIpaBHUBaHHE MO IIUPUHE CTPAHULIBI.
3. HaumenoBanue By3a J0JDKHO ObITh HaOpano mpugdrom Times New Roman
12pt, MEXAYCTPOUYHBIM HMHTEpPBaN - MOJYTOPHBINA, BBIPABHUBAHUE IO LIMPUHE
CTpaHULBI.
4. AHHOTanus Jaercs 0e3 MepeHOCOB U JUIIHUX MPOOEToB, MEXIYCTPOUYHBIH
UHTEpBaN - nonyTtopHbld, mpudt Times New Roman 12 pt, moayxkupHBIii,
BBIPaBHMBAHUE 110 IMPUHE CTPAHULIBI.
KitoueBble cnoBa mpuBoAATCS 0€3 TEPEeHOCOB M JIMIIHUX MPOOEJoB,
MEXAYCTPOUHBIN MHTEpBaN - MoayTopHbIM, mpudT Times New Roman 12 pt,
Kypcus, BBIpABHUBAHUE IO MIUPUHE CTPAHULIBI.

2.2.2 Oopa3sen opopMJieHNsI BBOJIHOM YacTH

The technique for identifying phase conductor disconnection fault location on
transmission lines based on fault and pre-fault operating conditions

Ludmila V. Abramochkina

National Research Tomsk Polytechnic University, Institute of Power Engineering; Lenina 30,
Tomsk, 634050, Russia

Abstract

The aim of this research is to develop algorithms of one- or two-phase conductor
disconnection fault location based on mathematical formulation of random length
transmission line regimes. The presented technique combines both long-distance transmission
line equations as a mathematical tool and fault and pre-fault parameter tracings registered by
Emergency Signal Recorders. Fault and pre-fault parameter tracings are used to identify line
parameters and an end-of-line angle between voltage vectors. These data are further applied to

calculate one- or two-phase conductor disconnection fault location.



Keywords: transmission line; current and voltage instantaneous values; fault location;

symmetrical components, long-distance transmission line equations.

2.2.3 OcHOBHAA YaCTh

OcHOBHas 4YaCTh HAY4YHO-UCCIIEI0BATEIBCKONW pabOThI JOJIKHA COJIEPKATh

CJIEIYIOLIHUE pa3/IeiIbl:

1) Beenenue / Introduction;

2) Marepuansl 1 METOABI WCCIEIOBaHUS, Teopus uccienoBanus / Materials
and Methods, Theory.

3) [Ipumepsl pacueroB / Calculations.

4) Pesynbratel uccieaoBanus / Results.

5) 3akmouenue / Conclusion.

6) Criucok nutepatypsl / References.

TexcT  OCHOBHOM  4YacTM  HAy4YHO-HCCIIEOBATENbCKON  paboThl,
MOJIPUCYHOYHbIE TMOAMKNCH, Ha3BaHWE TaOJHUL, CHUCOK JUTEPATYpPhl IOJKHBI
ObITh HAOpaHbl 0€3 MEPEHOCOB W JUIIHUX TpodenoB B hopmare MS Word for
Windows, MeXIycTpOouHbIH HMHTEpBal - MONXYTOpHbIH, mpudt Times New
Roman 12pt, BelpaBHHMBaHWE MO IMIWPUHE CTPAHMIIBL. 3aroJIOBKH OCHOBHOM
YaCTH, MEPEUYHCIICHHbIE BbIIIE, HAOUPAIOTCS MOIYKHUPHBIM HIPUDTOM.

®opmynbl  JoKHBL ObITh HaOpansl B penakrope MS Equation for
Windows, mpudpt Times New Roman 12pt, BelpaBHHBaHUE MOCEpEANHE
CTpaHUIIBI U TpoHyMepoBaHbl. Hymepauus (opmyn 3akitodaercs B Kpyribie
ckoOku, Hampumep: (1). B Tekcte o00s3aTenbHO JOKHBI MPUCYTCTBOBATH
MOSICHEHUS K BeJIMYMHAM, IIPEJICTABIEHHBIM B (hopmyIie.

Pucynku u yepTexu MOTYT ObITh BBIIIOJIHEHBI KaK B I[BETHOM, TaK U B
4yepHO-0eIoM BapuaHTe, BRIPABHUBAHUE PUCYHKOB M MOJPUCYHOUHBIX MOANKCEH
- IOCEPEeIMHE CTPAHUIIBL.

Homep u Ha3Banue TaOIMIBl BBIPABHUBAIOTCS MO MPABOMY Kparo
CTpaHHULIBI.

Cnucok nurtepaTypbl AODKEH cojepkaTh He MeHee 10 HMCTOYHHMKOB.
BHyTpUTEKCTOBBIE CCHUIKM HAa MCTOUYHHUKH NMPUBOJSATCA B KBAJIPaTHBIX CKOOKaX,
Hanpumep: [1].

Huxe npuBenensl 00pasiibl 0opopMIIEHUS! YaCTel OCHOBHOTO TEKCTA.

2.2.4 Oopa3zen opopMJieHNsSI OCHOBHOM 4aCTH

Ocnosnoit mexkcm
The technique for identifying phase conductor disconnection fault location is tested by

500 kV single-circuit transmission lines with 8 and 600 km long. Transmission lines are
completed by splitted steel reinforced aluminum conductors. The horizontal distance of

splitted phases is 12 m. The splitted conductors obtain equilateral-triangle arrangement. The



side of the triangle is 40 sm.

Dopmynwv
@p =—F+U 1y, cosy,, —UU,y, cos(8+y,,);
0, =—0 +U 7y, siny,, —UU,p,sin@+v,,); (1)
@p, =P, ~U ¥, €08y, +UU, ¥, cos(=8+,,);
Po, ==0, ~U2y,siny, +UU,y,sin(=8+y,,),
Where:

©r1, Po1, Pr2, P2 are power imbalance;
Vi1, V22, V12, Vi1, W22, Wiz are modules and arguments of self- and mutual conductance
respectively;

d is an angle between end-of-line voltages vectors.

Pucynku
I, AU
U. Le ———t ¢U.. I,
’ L - ‘ L;
Figure 1 - Conductor disconnection fault at L, from the sending end of a line
Tabauuwn
Table 1 - The reference data of line parameters per unit length
L, | Active resistance ry, Reactance x, Capacitive Electrical
km Ohm/km Ohm/km susceptance by'10”, | conductance g 107,
1/Ohm-km 1/Ohm-km
600 0,022 0,301 7,333 3,694
Cnucok numepamypaol
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2.3 OdopmiieHue npe3eHTAIMA

[Ipe3enTanus BeinosHAeTca B nmporpammax Power Point unmn Prezi.com Ha
aHIVIMICKOM si3bIKE. KonnuecTBO cinaiioB 3aBUCUT OT BPEMEHM BBICTYILICHUS,
KOTOpoe He A0kHO mpeBbimath 10 munyt. IlpeseHtanuio He Tpebyercs
[I0J1aBaTh Ha pACCMOTPEHUE KOHKYPCHON KOMUCCHHU.

2.40¢opmiieHrEe HAYYHO-UCCIEA0BATEIbCKOM Pa00ThI HA PYCCKOM SI3bIKe
Bmecte ¢ opurnnaiom paboThl Ha AHTIUHCKOM SA3BIKE MPEIOCTaBISETCS

OpUTHHaJI pabOThl HA PYCCKOM S3bIKE, O(DOPMIICHHBIN 1O TEM K€ TPeOOBaHUSIM.
BhINoJIHATH Mpe3eHTalkIo0 Ha PYCCKOM S3bIKE HE TpeOyeTcs.



