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[TigBuUIIEHHS TOYHOCTI BU3HAUEHHS MICII BUHUKHEHHSA
KOPOTKOT'O 3aMUKaHHS B €JICKTPUYHUX MEpeKax
HOMIHaJbHOIO Harnpyroto 110-150 kB

Ha ocHoBi anamizy cxemu HopmampHOTO pesknmy Mmepexki 150 kB TIpAT «KipoBorpamobnerepro»
BCTAHOBJICHO, 1110 ICHY€E PsiJ| MiZICTaHLiH, e BCTAHOBJIEHHs (DikcaTOpiB KOPOTKOTO 3aMUKAHHS IIPOCTO HEOOXiIHO
JUTS BUSIBIICHHS BINTally’KCHHS HA JIiHII eJeKTporepenad, e BUHUKIO IMONIKOKCHHS. 3alpoIlOHOBaHO Ha 0asi
PO3pOOJICHOrO MPUCTPOIO EJIEKTPOMEXaHIYHOro (ikcaTopa KOPOTKOTO 3aMHMKaHHS JJIsl HOBITPSHHX MEpex
Hanpyroro 110-150 kB 3ampoBakeHHS pamiokaHady Uil mepenadi iHdopmarii mpo cTaH Mepeki Ta MicIs
MOIIKO/DKEHHS JI0 YeProBOT0 [IEPCOHAITY.

JIiHifA eJieKTpoIepeaay, KOPOTKe 3aMHKaHH#A, eJIeKTPUYHA Mepeska, pikcaTop, i3oasmis

IMoctanoBka mnpodsemu. Ha cywyacHoMmy eTami pO3BUTKY €JIEKTPOCHEPTeTHKH
BXXJIUBY POJIb BiJIrpa€e MUTAHHS HATIHHOCTI pOOOTH BHCOKOBOJIBTHUX EIEKTPHUYHUX MEPEXK.
B mpormeci ekcryararii Takux €JIEKTPUYHUX MEpPEeK HEMHHyYe BUHHKAIOTH aBapiifHi
cuTyalii, HaitHeOe3meuHImuMe 3 SKuxX € Kopotki 3amukanus (K3). B enekrpudynnx mepekax
BHUCOKOI Ta CEpeAHBhOI HANMPYTHd KUIBKICTh IOMIKO/KCHh MOXKE JOCATaTH OLUTbINe COTHI
BUNajkiB Ha pik [1, 2]. Busnauenns micus nomkomkenHs (BIIM) enextpuuHOi Mepexi €
HAHOUTBIN CKJIATHOI0, TPUBAJIOK Ta TPYAOMICTKOIO TEXHOJIOTIYHOIO orepalliero. Butparu Ha
BMII opranizamiii, mo 3aiiMalOThCS EKCIUTyaTali€l0 eNeKTPUYHUX MEpe, CTaHOBISTH
3HAYHy YacTHHY EKCIUTyaTallifHUX KOIITiB. B TOil ke Wac yacTka BHUTpaT Ha MPHUCTPOI LIS
BMII B 3aranpHuX BUTpaTax BigHOocHO wMama. lle, B mepmy depry, TmOB’si3aHO 3
HEJIOCKOHATICTIO ICHYIOUMX MpUCTPOiB a1t BMII B efekTpuuHNX Mepekax. 3BayKaroud Ha IIe,
3aa4a yAOCKOHAJICHHS KOHCTPYKIii mpuctpoiB misi BMII, BUKOpUCTaHHS SIKUX 3HAYHO
3MEHIINTH PIBEHb EKCIUTyaTalliiHIX BUTPAT HA EJIEKTPUYIHI MEPEXKi, € aKTYaIbHOIO.

AHani3 ocraHHix gochaimkens i myOJikauniii. [IpoBemenuit anamiz HayKOBHX
nyOumikamiid mokas3as, O[O0 B TEMEPIlIHId Yac po3po0JIEHO BENHMKY KIJIBKICTh MPHUCTPOIB IS
BMII. [lutanHi0O BU3HAYEHHS MiCUs YIIKOJUKCHHS MPHUCBSYEHA YMMalla KUTBKICTh POOIT K
BITUM3HSIHUX, TaK i 3aKOPIOHHUX yueHUX [3, 4, 5]. OCHOBHUII BHECOK y TEOPIIO Ta MPAKTHKY
BMII niniii enexrponepenaui (JIEIT) Buecnu A.l. Aizendensa, B.M. Kyrin, I'.M. lanwur,
E.A. ApxannikoB, C.C.Cayxarac, B.H. Aponcon, IO.A.Jlsamenr Ta iH. HaiiGiasmmoro
MOIIMPEHHS B CIIEKTPHYHUX Mepekax HaOymu npuctpoi tumy OUIT (GUIT-1, OUII-2, PUII-
@), JIUDIT [6]. BpaxoByrouw, 1m0 GIikcyrodi MNpWiIaad 3AIHCHIOIOTh aBTOMAaTHYHE
BUMIPIOBaHHSA Ta (iKCaIlil0 EJICKTPUYHUX MapaMeTpiB pexxkumy Mepexi mia yac K3, BoHH
MMOBHHHI 320€31e9yBaTH.

- BUCOKY IIIBHJKOJII0 — BHMIPIOBAHHS MapaMeTpiB IMOBUHHO BiOyBaTHCA 3a MEPiof
yacy BiJl MOMEHTY BUHHMKHEHHS KOPOTKOIO 3aMHMKaHHS 10 MOMEHTY IOYaTKy BIIKIIOUEHHS
nomkokeHux ainsHok JIETT cuctemamu penetinoro 3axucty (10 0,1 c);
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- TOCTATHIO TOYHICTh BUMIPIOBAHHS — BiJIHOCHA MOXMOKa BUMIPIOBAaHHS HE TOBHHHA
nepeBunryBatu 5%,

- MOJKJIMBICTh TpPUBAJOro 30epiraHHs (DIKCOBaHMX MNapaMeTpiB — MpHIIaJ TOBHHEH
3a0e3nedyBatn 30epiraHHs 3a(iKCOBAaHMX 3HAYCHb MapaMEeTPiB PEKHUMY MPOTIATOM Hacy,
JOCTaTHBOTO JUIS MPHUOYTTS HA TIJICTAHIIIO ONEpaTWBHOI BUi3HOI peMOHTHOI Opuraau (He
meHine 4 rou.);

- MOJKJIMBICTh aBTOMATUYHOTO CEJIEKTMBHOTO 3allyCKy HpWiIafgiB 3 MeToro (ikcarii
KOHTPOJIbOBAHHUX TTapaMETPIB JIMIIIC y BUTIAJKY aBapiHHUX BIJKIFOUCHD JIHIMN.

TakuM 4YHHOM, /s BUSBIEHHS Ta mTomyky Micus K3 HeoOxigHa HasBHICTH
arnapaTHOr0 KOMIUIEKCY, IO CKIAIAEThCs 3 TAKUX MiACHCTeM [7]:

- CUCTEMH PEeJICHHOro 3aXUCTY JUIA 3A1MCHEHHs (iKcalil MOUIKOKEHD 1 BIAKIIOUCHHS
TMOIIIKO/PKEHO1 30HHU BiJl MEPEKIi,

- CHCTEMH JMCTAHI[IITHOTO BUMIPIOBAaHHS JJIsl 3BY)KCHHs (JIOKaji3allii) 30HU MOLIYKY
HOMIKO/KCHHS.

[Ipote, ans Bunaaky JIEII 3 BeIMKOIO KIJIBKICTIO BiAraly>Ke€Hb 3HAYHOI MPOTSKHOCTI
(puc. 1) ommcana cucremMa B OLIBIIOCTI BHIAAKIB HE 3JaTHA MPABHIBHO BU3HAYHUTH
BiJIraiTy’KeHHs, Ha sikomy BigOynochk K3.

C T1 JI2 JI4 JI6

JI3 JIS

Pucynoxk 1 — Cxema enextpuunoi Mepexi Harpyroto 110-150 kB, o micrurs JIETT
3 BEJIMKOIO KiJIbKICTIO BiJIraTyKeHb
Hoicepeno: pospobaeno asmopamu

OxHUM 13 NUIAXIB BUPIIICHHS MTPOOJIEMH ITiIBUIIEHHS TOYHOCTI BU3HaYeHHS Micis K3
B CJEKTPUYHIA MEpeki € 3acTOCyBaHHS CHEIlaIbHUX TEXHIYHMX 3ac00iB — (ikcaTopiB
Kopotkoro 3amukanHs (PK3).

IMocTanoBka 3aBaaHHsA. MeTOIO MOCHIIKCHHS € TMiABHUILEHHS HaAIHHOCTI poOOTH
enekTpuyHUX Mepexxk Hampyroro 110-150 kB 3a paxyHOK 3acTOCyBaHHSI PO3pOOJIEHOTO
npuctporo K3, 110 BUKOpUCTOBYE pajiiokaHal is nepeadi iHpopmartii.

Bukaan ocHoBHOro marepiamay. /[ npoBefeHHs! AOCTIKEHHS 0yJI0 BUKOPUCTAHO
cxeMmy HopMmalbHOro pexxkumy enektpuunoi mepexi 150 kB IIpAT KipoBorpamobaenepro.
[IpoBenenuit ananiz koH@irypamii 3a3Ha4eHOl Mepeki NOKa3aB, IO B Hil HasBHA MEBHA
KUIBKICTh MiJCTaHIHM, fki oTpumytoTh xuBjieHHs no JIEIl, mo sBusooTh coboro riryxi
Bigramyxenns. Tomy BcraHoBieHHss @K3 Ha Takux JiHiAX € HeoOXimHuM. Ha TenepimHiii uac
po3pobuieni aBtopamu mpuctpoi ®K3 [8, 9] ycmimHO eKcrulyaTyloThesi B EIEKTPHYHUX
Mepexax [IpAT «KipoBorpago6nenepro». OCHOBHUMH MepeBaraMmu po3poOaeHUX MPUCTPOIB
®K3 € npocToTa KOHCTPYKIIIi Ta 3py4HICTh B eKkcuryaraiii. dikcatop KOPOTKOro 3aMUKaHHS
HEOoOXi/THO BCTAHOBITIOBATH Ha (pasHOMY MPOBOI B OYy/Ib-IKOMY 3pyYIHOMY JUISI CIIOCTEPEKEHHS
micii. TIpoTe i 3MEHIIEHHsT MEXaHIYHOTO BIUIMBY Ha MPUCTPid (BiOpalliif, KOJIMBaHb Bij
MOPHMBIB  BITPY) HAWOUIBII JOIIJIBHO BCTAHOBIIOBATH HOrO IMOOJU3Y OMOPH  MiX
BIOPOTacHUKOM i i30519TOpOM (pHC. 2).
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Pucynox 2 — Po3mimennst ®K3 Ha niHii enexTponepenadi
Hoicepeno: pospobaeno asmopamu

[Ipote, onmcani mpuCTpoi MalOTh CYTTEBHI HEAONIK: 1X KOHCTPYKIiS HE mepeadadae
nepenavy iHdopmarli mpo mapaMeTpu aBapiifHOTO PEXHUMY MeEpexki Ha TUCTIETUYEPChKUI
nyHKT. Lle cripuuuHsie 3HaYHI TOJATKOBI BUTPATH, TOB’S3aHI 13 HEOOXITHICTIO Bi3yaJIbHOTO
KOHTPOJIIO KokHOTO 3 npucTpoiB ®K3 11 BU3HaYeHH BiraimyKeHHs Ha sikomy cranocs K3.
HasiBHICTH MOKJIMBOCTI TNepenaBaHHs iHpOpMaIii Mpo mapamMeTpu aBapiiHOTO PEXUMY Bin
@®K3 10 aucneTyepchbKOro IMyHKTY J03BOJIMTH BiampaButu Opuragy OBbB oxpasy 1o
MOITKO/KEHOTO BiATATyKEHHs, III0 B CBOIO YEPry 3MEHIINTh BUTPATH Yacy Ta TPAHCIOPTHI
BUTPATH HA TIOUTYK MICIIS OIIKOIKEHHS.

ABTOpamMH CTaTTi 3alpOIIOHOBAHO BHKOPHCTAaHHS padiOKaHANy s Tepeaadi
iHpopmaii npo cran Mepexi Big @K3 no nucneryepcrkoro myHkTy. Haltbinbi 1ouiasHUMHU
crioco0amu oprasizaiii pagiokaHaiy €:

- pukopuctanas GSM mepex;

- BUKOPHCTaHHS TIepelaBadviB HENIICH3IMHUX YacToT, HANPUKIAd, Jiala3oHy
433/868 MI't1. Po3risiHeMO OLIBIN JETANIBHO MEpeBard Ta HEJOMIKH KOKHOTO i3 3a3HAUYCHHX
croco0iB opraHizalii pagiokaHay.

1. 3acmocysanns GSM mooemis. 1leit cnioci6 opraHizamii paaiokaHaily € JJIOCTaTHbO
MIPOCTHUH JIMIIIE TIPH HASBHOCTI MOKPUTTS B Mmici BctaHoBieHHss DK3. [lns ioro peamizamii
HaANOIIBII OIIIBHO BUKOPUCTATH TOTOBUH pamxiomonyis — GSM moneMm. Ane 3a3HaueHuit
cnoci6 peamizanii pagiokaHaly Mae€ psifl CyTTEBUX HEIOJIKIB, TOJIOBHUM 3 SIKUX € BiJIHOCHA
CKJIaJHICTh 3a0e3neueHHs xuBieHHs GSM monemy. Jyis Bunagaky HenepepBHoi poootu GSM
MOJIEMy MOTO IKHMBICHHS MOXHa 3a0e3meuntu abo Oesmocepenubo Big JIEIT (i3
BUKOPUCTAHHSAM €MHICHHMX IUIBHUKIB HANpyrd, TpaHC(POPMATOPIB HAMPYTH), ab0 MUIIXOM
3aCTOCYBaHHS aBTOHOMHHUX COHSYHUX €JIEKTPOCTAHILIIN HEBENMKOI MoTyXHOCTi. Lle, B cBOIO
Yepry 3HAYHO MiBUIIUTEH BapTICTh MPUCTPOIO Ta 3HU3UTH €(PEKTUBHICTH MOTO 3aCTOCYBAHHHI.
MonuBUi BHUIAJOK KOpPOTKOYacHOro BBIMKHEHHS GSM mozemy nmmie Ha vac mepenadi
iHdopmarii. Ane, 3a Takoro maxoay, GSM Moaem Takox oTpedyBaTUME BITHOCHO BEJTHKOT
KiTbKOCTI eHeprii (e Ha peectpauito B mepexxi GSM motpiono mo 15 ¢ mpu poGoti
MojeMy 3 motyskHicTio 1-3 Bt). Lle B CBOIO 4epry, BUMarae BUKOPHUCTaHHS aKyMyJISITOPiB B
cxeMmi xuBneHHa GSM moxpemy. HasiBHICTD aKkymyssTOpiB B CXEMi JKHUBJICHHS MOJEMY
nepenbavae ix 3amiHy 4depe3 5-7 pokiB, mo yckiamgHioe ekcruryaramiro ®K3. /o Toro x,
Bukopuctanus GSM mozemy 1oB’s3aHe 13 HEOOXIIHICTIO OIJIATH MOCIHYT 3B’SI3KYy 32 TIEBHUM
Tapu(HHUM TIAHOM.

2. Bukopucmamnns nputiomo-nepedasauie ueniyeusitinux uacmom. lLleit cmociod
opraHizarii pajgiokaHady € OUIbII CKJIaJHUM, a/pKe BIH TOTpeOye BpaxyBaHHs 0OaraTtbox
dakTopiB NpHM NPOEKTyBaHHI, TAaKUX SK BHOIp HENIIEH30BaHOI 4YacTOTH, BUOIp aHTEH,
BU3HAYCHHS TIOTYXXHOCTI TepeaBayiB, BpaxyBaHHS XapaKTepy MICIIEBOCTI Ta BIACTaHI MiX
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npuiiMaueM Ta rnepefaBaueM i T.1. IIpore cyTTeBOIO mepeBaroio JaHOTO Crocody mnepenadi
iHdopmartii, B mopiBHsIHHI 13 BUkopuctanusiM GSM mMozaemy, € BITHOCHO HEBEJIHMKA KIJTbKICTh
eHeprii, sika HeoOXigHa JUIsI KOPOTKOYAcHOi poboTH nepenaBada. OHUM 3 HAWJOUIIBHIIINX
BapiaHTIB CXEMH KUBJICHHS pajioneperaBadya € BUKOPUCTaHHS €HEprii MarHiTHOTO ITOJIsS
npoBoay (Bim poGouoro crpymy abo crpymy K3) 3 nHakomuueHHsM ii B ioHicTopi abo
€JICKTPOJIITUYHOMY  KOHJIEHCATOpi. 3a3HayeHWi Croci0 JKUBICHHS pajionepeaaBaya
3a0e3mnedye TpUBaIMii TepMiH ekciutyaraiii npuctporo ®K3 (mo 20 pokiB) Ta 3Ha4HE
CKOPOUYCHHSI BUTPAT Ha HOro oOcCiyroByBaHHsS. Jlo TOTO K, Ha BIAMIHY BiJI BUKOPHUCTAHHS
mepexi GSM, 3acTocyBaHHs HEMILEH31MHUX YacTOT BUKJIIOYAE TMOCTIHHI TPOIIIOBI BUTPATH.

Jlo HemomikiB 3aCTOCYBaHHSI MPHUHOMO-TIEpeaaBaviB HETIIEH31MHIUX YacTOT B SIKOCTI
KaHairy nepefaui iHpopmaii Bix npuctporo ®K3 no aucneTyepchkoro MmyHKTY € HOro Aeio
HIDKYa HAJIWHICTh, B TOPIBHSIHHI 13 BapiaHTOM BHKOpHcTaHHS Mepexi GSM. Jlo toro x
Takuil croci® opraHizanii pagiokaHany noTpedye BUPIIIEHHS MUTAaHHS 3aBa/103aXUIIEHOCTI Ha
eTari MPOeKTyBaHHS.

OCHOBHOIO 3a/1a4er0 3alpONOHOBAHOrO B poOoTi paniodikcatopa K3 € KoHTpoib
3Ha4YCHHs (Pa3HOTO CTpyMy MOBITPSHOI JIiHIT eleKTpornepenadi i mepenada indopmarii mo
paniokanany npo ¢akr K3. PagiodikcaTop HE0OXiTHO BCTAaHOBIIIOBATH B MICII BiATATY>KEHHS
MOBITPSTHOT JIIHIT €IeKTpornepeaadi, a mpuiiMad paJioCUrHaly — Ha HaAWOIMKYIK IMiICTaHII 3
ONEpaTUBHUM IepcoHasoM. MiHiManbHI BiACTaHi BiAg Micusd BcraHoBieHHs PK3 1o
MIJCTAHIIA 3 omepaTMBHUM mepcoHanoM 3rigHo naHux [IpAT «KipoBorpamobiaenepro»
HaBesieHo B Tab. 1.

Tabmuns 1 — Biacrani Big ®K3 no migcranmiit 150 kB 3 oneparuBHUM miepcoHaIoM

Hassa migcranmii L, xm
LlenTpanpHa 6,6
3unam’siaka-Tsarosa (ILlapoBka) 14,2
I'eonor 13,3
Ksapuut-330 2,4
bepezoBka 16,7
3UM 12
3unamsiaka-Tsrosa (Op6iTa) 7,5
Kuncenuie 1,7
MakcuMajbHA BiICTaHb 16,7
MiniMajabHa BiicTaHb 1,7

Jicepeno: pospobneno asmopamu

Sk MoxHa moGaumTH 13 Tabm. 1, Bigctawe anua nepemadi iHdopmarii Bim ®K3 mo
nifcTaHiii € BigHocHO HeBenuka (10 20 km).

Bimpmricte  [miama3’oHIB  HE  JIIEH30BAaHMX 4YacTOT 3HAXOMOUTHCI B oOJacti
yinbTpakopoTkoxBmwiboBoro (YKX) miamazony 26,957-27,283 MI'n (10 mBt), 433,075-
434,79 MTI't (10 mBT), 864-865 MI'm (25 MBt1) Ta in. OcobnmBictio YKX niamaszony €
NPSMOJTIHIHHE TONIMPEHHS PaliOXBHIb Y MEXax mpsMoi BUIUMocTi (puc. 3).
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Pucynox 3 — [IpsMa BUANMICTD Ha pamioiHii
Hoicepeno: pospobaeno asmopamu

OpieHTOBHY JanbHICTh HOpsAMOi BuauMmocTi B L, M 3 ypaxyBaHHSAM pedpakiii
pamioxBuib B YKX miana3zoni, MoskHa BU3Ha4UTH 3a hopmysioro [10]:

L~4,12:10°(VH1+VH2), (1)

ne H1, H2 — BiAnoBigHO BUCOTA MPUHMAJIBHOT Ta MepeaBaibHO1 BUIIIOK, M.

Bpaxoytoun te, mo npuctpiit ®K3 posramosyerbes Ha nposoxi JIEIT 150 kB, a
MiHIMaJIbHAa BUCOTA MiABICY Takoro nmpoBosy 3rigHo [IYE ckmanae 6 M, To came 11e 3Ha4eHHS 1
IIPUIMEMO, SIK PO3PAXYHKOBE.

3 popmyinu (1) HUIIXOM TEPETBOPEHD OTPUMAEMO BHUpPaA3 ISl BU3HAYCHHS MiHIMAIBHOT
BHCOTH BHUIIKH MPUAMALHOT CTAHIIII:

2 2
L 16,7-10°
m=|—— Ju2| =[22G| —257m. 2

[4,12-103 j 4,12-10° v " @)

OcHOBHI BHMOTH, IO BHCYBalOThCA 10 pajioKkaHany mepenadi iHdopmarii Bixg
npuctporo ®K3 1o aucneryepcbKoro MmyHKTY:

1. BukopucTaHHs He JilEH30BaHUX YacTOT,;

2. 3acTocyBaHHS 4aCTOTHOI MOJIYJIALIS, SIK TaKOi, IO Ma€ OUIBII BHCOKUW PIBEHBb
3aBaJ/103aXMIIEHOCTI;

[IpoBeneMo po3paxyHOK MaKCHMaJbHOI TEOPETHYHOI BiJCTaHI POOOTH pajioKaHaTy.
Jlns uporo BuUKOpUCTaeMO (OpMyITy BHU3HAYEHHS TMOTY>KHOCTI CHUTHAlly Ha BXO/l
panionpuiimManbaoro npuctpoto [10], Br:

P — Pnpa (BT)GHpﬂGHpM)\'Z (3)
o (4nr)2 '

1€ Pupy — HOTYXKHICTh CUTHAILYy Ha BXO/1 pajionpuiiMaya;

Pupx — HOTYKHICTh CUTHAJIy Ha BUXOJII pajlionepeaBaya,

A — IOBXKUHA XBUJI1 paJioOCUTHAIY;

I' — BIICTaHb MK IIPHIIMaYEM 1 TIepejaBavueM;

Grpx — KOCQILIEHT IiICHIICHHS aHTSHH pajlionepeiaBaya (B pas3ax);

Grpw — KOCDILIIEHT MiACUICHHS aHTEHH pajionpuiiMada (B pa3ax)

Bupasusim 3 Bupaszy (3) 3HaueHHs BiACTaHi I MK mepeqaBayeM Ta MpHUiiMayam,
OTPUMAEMO:

pM

Josxxuna xBuii 1 yactotd 433 MI'1y ckitamae A = 0,692 m.
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Taxkum 4YMHOM, MiJICTaBUBIIHK BCI JaHi B (4) oTpuMaeMo

_1 0,005-1,58-1,63-0,6922
4t 1.10°%

=19760 m = 19,76 xm.

TakuMm YUHOM, OTpUMaHE 3HAUCHHS TEOPETHYHOI nainbHOCTI mepemadi (19,76 km)
BUSIBWIOCH OUTMM, 3a MaKCHUMaJbHY BIJICTaHb MDK MiciieM BcTaHoBieHHs ®OK3 Ta
nijgcranimiero (16,7 xm). Ile cBimYMTh MPO MOXKIIMBICTH 3aCTOCYBAaHHS pajJliOKaHATy Ha HE
JIIEH31MHUX 4acTOTaX B SKOCTI KaHATy 3B’SI3Ky JIA Tepeaadi iHpopMallii MK MPUCTPOEM
®K3 ta nucnerdyepcbkuM myHkToM (migcraHimiero 150 kB).

Crniz BIiIMITHTH, IO TPOBEACHUN PO3PAXYHOK € JOCUTh HAOIMKEHUM, 1 HE BPaxoBYeE
nocaa0JIeHHs] CUTHATY TPU MPOXO/PKEHHI Kpi3b Hepermkoau. J{ias BU3HAYeHHS MOXKIMBOCTI
BUKOPUCTaHHS paaiokaHany s nepenadi ingopmarii Bix ®K3 1o aucneTdepcbkoro myHKTY
HEOOX1/THO TPOBOJIUTH JOAATKOBI €KCTIEPUMEHTANIbHI TOCI1)KSHHSI.

B sixocti mxepena xuBieHHs nepenaBada OK3 ta ogHouacHo 1 matumka ctpymy K3
aBTOpaMu OYJIO 3arpONOHOBAHO BUKOPUCTATU MPUCTPIH HAa OCHOBI KOTYIIKH POroBCHKOTO
[11]. TlepeBaroro Takoro crocoOy >KHBICHHS € HOTO BIJHOCHO HEBEIWKA BapTiCTh Ta
IPOCTOTa MOHTAXY .

BucHoBKH.

1. BropoBamkeHHS HOBHUX, IPOTPECUBHUX METOJIB Ta 3aco0iB BHU3HAUEHHS MICIh
MOUIKO/UKEHh B CYYacHMX YMOBaX Ma€ 3HAYHUHA EKOHOMIYHHMN edekt, 0o0yMOBICHHI
3amo0iraHHsM MepexoAy HECTIHKMX TMOIIKO/DKeHb Y CTiHKi, 3MEHIICHHSM Yacy IepepB
€JIEKTPOIIOCTAYaHHs, 3MEHIICHHSIM 00 €My PEMOHTHHX pOOIT, 3HM)KEHHSM TPaHCIIOPTHUX
BUTPAT TOILO.

2. Amnamizyrounm cxemy HOpMaibHOTO pexkumy wmepexi 150 B IIpAT
«KipoBorpanobieHepro» Mo)KHa KOHCTaTyBaTH, IIO € pPsAJ HiACTaHIIM e BCTaHOBJIECHHS
¢ikcaTopiB KOPOTKOTO 3aMHUKaHHS MPOCTO HEOOXimHO. 3ampoBa/HKEHHS paaioKaHANy IS
nepeaaui iHdopmanii npo cran mepexi Bigx P®K3 no ueproBoro mnepcoHamy MmiACTaHLii
JI03BOJIMTH 3MEHIIIUTH Yac, a TAKOX TPAHCIIOPTHI BUTPATH HA TIOIIYK MOLITKOKECHHSI.

3. IIpoBeneHi Opi€HTOBHI PO3PaxyHKH, SIK1 MiITBEPAKYIOTh MOMJIHMBICTH CTBOPEHHS
pamiokanany s nepenadi ingopmanii Big ®K3 Ha Bigctans q0 20 KM, 3 BUKOPUCTAHHSIM
npuiiomMo-riepeaaBadiB He JirneH3iiaux yactor (433 MI'm). Jlns BpaxyBaHHS MOCIAOICHHS
pasiocurHany npu MPOXOKEHHI KPi3b MepemKoad HeoOXiIHO TMPOBOIH JOCIIIN B YMOBAax
KOHKPETHOI MiCII€BOCTI.
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Improving the Accuracy of Determining the Location of Short Circuits in Electrical

Networks with a Nominal Voltage of 110-150 kV

The article is devoted to the study of improving the efficiency of the electric network with a voltage of
110-150 kV through the use of a developed device FKZ, which uses a radio channel to transmit information.

At the present stage of development of electric power industry the question of reliability of work of
high-voltage electric networks plays an important role. During the operation of such electrical networks,
emergencies inevitably occur, the most dangerous of which are short circuits. Determining the location of
damage to the electrical network is the most complex, time-consuming and time-consuming technological
operation with significant costs. Therefore, the task of improving the design of devices to determine the location
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of damage, the use of which will significantly reduce the level of operating costs for electrical networks, is
relevant.

One of the ways to solve the problem of improving the accuracy of determining the location of a short
circuit in the electrical network is the use of special technical means - short circuit clamps.

The scheme of the normal regime of the 150 kV electric network of PJSC Kirovogradoblenergo was
used for the research. The analysis of the configuration of this network showed that it has a number of
substations that receive power from transmission lines, which are deaf branches. Therefore, the installation of
short-circuit latches on such lines is necessary.

The authors of the article propose the introduction of a radio channel to transmit information about the
state of the network and the place of damage to the next personnel of the substation. The most appropriate ways
to organize a radio channel are: the use of GSM networks; use of unlicensed frequency transmitters.

Approximate calculations have been carried out, which confirm the possibility of creating a radio channel
for transmitting information from the short-circuit lock for a distance of up to 20 km, using transceivers of non-
licensed frequencies.
power line, short circuit, electrical network, lock, isolation
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