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YK 621.3
AHAJIM3 JIeKTPOAMHAMMYECKOM CTOMKOCTH TrHOKUX UH Hanpsixenus 110 kB
Ha KPYNHBIX dJIeKTpocTaHuusx besopyccun

byuenko M. A.
Hayunslit pykoBoauTens — 1.1.H., npodeccop CEPTEU U. U.

TUMOBBIMU PEIICHUSIMHU B OTKPBITHIX pacipeneauTeNbHbIX yeTpoiicTBax (OPY) HanpspkeHrEM
35 kB u Bbllle B KayecTBE TOKOBEAYIIMX 4YacTeld PEKOMEHIYIOTCS T'MOKHE MPOBOAHHMKH TEX XKe
MapoOK M CEYEHUW, 4YTO M ISl BO3AYIIHBIX JIMHUK 3iektpornepenadn JIOIL. Ilpu ykazaHHBIX
HanpspkeHussx B OPY ¢ kecTkoil OIIMHOBKON TpeOyeTcst OO0JbIIoe KOJIMYECTBO OIMOPHBIX
n30JTOpOB. OIOPHBIE M30JIATOPHI M JKECTKHE IIWHBI CPAaBHUTENBHO JOpPOru. JKECTKue IIMHBI
YYBCTBUTEJbHBl K CEHCMUYECKUM BO3JIEHCTBUSAM, a TAK)K€ K IMPOCAJKaM M HAKJIOHAaM OIOPHBIX
KOHCTPYKLUH, TpeOylOT TOYHOH YCTAaHOBKM H3OJISIIMOHHBIX ONOpP M BBICOKOIO KayecTBa
CTPOUTEIBHO-MOHTXHBIX paboT. OHM MOABEPIKEHBI TaK)KE BETPOBOMY PE30HAHCY, JJIsI OOPHOBI €
KOTOPBIM NPUMEHSIOTCS CTICIUAIbHBIC TACUTEIN BUOPAIIUH.

OneHka 3JIEKTPOJAMHAMUYECKOW CTOMKOCTH PACLIEIUIEHHBIX IPOBOJOB BO3IAYLIHBIX JIMHUI
3aKJIOYAeTCs B IIPOBEPKE MX CXJIECTBIBAHHWA M MEXAaHWYECKOW MNpOoYHOCTH. I IpOBEpKHU
CXJIECTBIBaHUS HY)KHO BBIIBUTh HAMOOJBIINI pa3Max KoJieOaHU mpu KOpoTKuX 3aMbikaHMsX (K3).
Hebonpmme (Ha MOPsIIOK MEHbIIE MEXITy(Pa3sHbIX) PACCTOSHHS MEXIY MPOBOAAMHU PACIIEIUIEHHON
¢da3pl  00yCHOBIMBAIOT OOJBIIME IEKTPOAMHAMUYECKUE YCHJIUS, JEHCTBYIOIIUME BHYTpHU
pacmerieHHor  ¢a3el mpu K3, HcmbiTaHuss B ONBITHBIX TIpOJIeTaX IMOKa3ald, YTO IIPH
OIpEe/Ie]IEeHHOM COYeTaHUU KOHCTPYKTHUBHBIX [TApaMETPOB PaCIlEIUIEHHON (ha3bl U BEIMYMHBI TOKOB
K3 Bosnukaer cxjecteiBaHue mpoBojaoB. [locie cxiecteiBaHus mpoBoia a3kl JABHTAIOTCS TOJ
neiictBueM MexaydaszHbIX dleKkTpoauHamudeckux ycuwnuid (9/]Y). B MOMEHT makcMManabHOTO
CTATHUBAaHMUSI TIPOBOJIOB B My4yke Moj JedcTBrueM BHyTpudazHbix /Y Npoucxomut peskoe
yBeJIUYEHUE TsHKeHUs (as.

[Tox »nexTpoauHAMHUECKON CTOWKOCTBIO TMOKUX MPOBOJIOB 3JIEKTPOYCTAHOBOK IMOHUMAIOT
UX CIIOCOOHOCTh MPOTUBOCTOSITH 3JIEKTPOJMHAMHYECKOMY JeicTBHIO TokoB K3 no u mocne
aBToMaTthyeckoro otkitoueHus nenu K3 6e3 nmospexaenuit. [IYD ykasbiBaeT Ha Tok K3 B 20 KA,
N0  JOCTH)KEHHH  KOTOPOro  HEOOXOAMMO  NpPOM3BOAUTH  pacueT TUOKMX [IMH  Ha
ANIEKTpOMHAMUYecKyt0 cToikocTh. C Bo3pactanueM TOokoB K3 ux »snekrponmHamuueckoe
JIeCTBUE CTAHOBHUTCS KIIOYEBBIM (DAaKTOPOM, OIPECNSIONMM TrabapuThl M MEXaHWYeCKHe
XapaKTEPUCTUKU TOKOBEIYIUX KOHCTPYKIIUNA ¢ THOKMMHU IIPOBOJAAMHU MIPHU MIPOEKTUPOBAHUH.

B npoekTHOW W OSKCIUTyaTalluOHHOM IPAKTUKE A CHCTEMbI IOJBELIEHHBIX INPOBOJIOB
pacnpenenutenbHbix ycTpoiictB (PY) mnpumensiercs TepMuH «ruOkas ommHOBKa». llupoxoe
npuMeHeHue TruOkoi omuHOBKM B OPY mnHampspkenuem 35 kB u Beime oObscHseTCs ee
YHUBEPCAIBHOCTBIO, MPOCTOTOM MOHTAXa, BBICOKOM MEXaHWYECKOM NpPOYHOCTBIO. BHenpeHwue
riryookux BBOJOB 110-220 kB B Gonbline ropoga M KpyIHbIE MPOMBIIUICHHBIE MPEINPUATHS U
paszmerienne TOL u I'POC Ha cTecHEHHBIX MIIONIAAKAX, MPU HEOIArONMPUATHBIX YCIOBUAX PabOThI
U30JISIUH, IPUBEIH K HEOOXOIUMOCTH MpUMeHeHHs 3akphIThix PY (3PY), anmapatsl u ommHoOBKa
KOTOPBIX pa3MeliarTca B nomenieHnd. B Hacrosmee Bpemst 3PY 110-220 kB coopyxaroTcs, kak
IpaBUJIO, C IPUMEHEHHEM 000PYAOBAaHUS U OLIMHOBKH, MpeAHa3HaueHHBIX 1t OPY.

AHamu3 u 0000IIeHHE pe3yIbTAaTOB OSKCIEPUMEHTAIBHBIX WCCICIOBAHUNA TO3BOJISET
COCTaBUTh MOJAPOOHYIO KAPTHHY MOBeeHHs THOKUX poBoaoB npu K3. B TpaekTopusix nBHKeHUS
IIPOBOJIOB BBIACIISIOT JBa ydacTka. Ha mepBoM nmpoBoaa IBHKYTCS C YCKOPEHHEM IO JEHCTBHEM
O/1Y. Hauanom BTOpOro y4dacTka sBJISIETCS ITOJIOKEHHUE NTpoBoJa B MOMeHT oTkimoueHus K3. Ilocne
OTKJIIOUEHHUS JIBUYKEHUE MPOBOJAA OINpPEAENsSeTCs] COUeTaHUEM JEHCTBUS MHEPLMOHHBIX U YHOPYTUX
CWJI U TSDKEHHA IpoBoza. M3-3a BOMSAHUS TeMmnepaTypHbBIX YAJMHEHHWI MPOBOJOB, MOJATIMBOCTU
ONop, a Takke H3MEHEHUs (HOpMbI MPOBOAOB U THPISIHI H30JIATOPOB TPACKTOPUU JIBUIKEHUS
TUOKUX MTPOBOJHUKOB MPUOOPETAIOT O0Jiee CIOKHYIO GOopMY.
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[Ipr KOMIBIOTEPHBIX pacyeTax OOJBIIOE KOJMYECTBO BPEMEHH TPAaTUTCA Ha cOOp MaccuBa
UCXOIHBIX JIaHHBIX, a TaKXe Ha aHaJlu3 pe3yJlbTaTOB pacueTa. B IPOEKTHOM IPAKTHKE
11€J1€c000pa3HO MPUMEHEHHUE YIPOILIEHHBIX METOJOB pacyeTa MapaMeTpoB 3JIEKTPOIUHAMUYECKON
CTOMKOCTH T'MOKMX IIMH, pPEaJIM30BaHHBIX B BMJE MNpoOcThIX ¢opmyn u Tabmuu. Ilpaktuka
NPUMEHEHHS TaKUX METOAMK 0100peHa B MEKYHAPOJIHOM U MEKIOCYJapCTBEHHOM CTaHAapTaXx.

B obmem ciaydae npoBoja IBMXKYTCA IO Pa3HbIM TPAEKTOPHUSAM C Pa3IMYHON YIIIOBOM
CKOpPOCTBIO HM3-3a BJIMSIHMS BETPA, HAIWYMUA OTIACK B IIPOJIETE M HECUMMETPUYHOCTH IIPOJIETA.
HauOonee coOommxennsiMu npu K3 Moryr okasarbcs NIpoBoJa COOPHBIX IIMH OJHOW (a3l C
IIPOBOJIAMH CITYCKOB COCEIHEH (ha3bl.

Cnepyer 3aMeTuTh, 4YTO IJIs pacyeTa MApaMETPOB 3IIEKTPOAMHAMHUYECKOM CTOMKOCTH B
ClIy4yae IpOJIETOB CO CIIyCKaMH IPEIAIOYTUTEIBHBIM SIBJIAETCS HCIOJIB30BAHUE KOMIIBIOTEPHBIX
IpOrpaMM. YIPOLIEHHBIE METOABl pacyeTa IO3BOJISIIOT ONPEAEIUTh TOJIBKO IIPEIEIIbHbBIE
OTKJIOHEHMS THOKUX IIUH B TAKUX IIPOJIETaX.

Hambonee crmabbiMu MO MEXaHHMYECKOW MPOYHOCTH DIIEMEHTAMHU SBISIFOTCS OIOPHBIC
KOHCTpYKUMU M anmaparsl PY. Ilostomy ans Hux nuHamuueckue ycuius npu K3 naumbosee
onacHsl. IIpu onpeneneHnn UX MEXaHUYECKON MPOYHOCTH PACUETHBIE MAKCUMAJIbHBIE MOMEHTHI U
nepepe3bIBatoIINe CUIIbI B JII0OOM CEYEHUH CPAaBHUBAIOTCSA C IOMYCTUMBIMU 3HAYEHUSMHU.

I'mOkue muHBl PY 00namaroT CymecTBEHHOW THOKOCTBIO M MOTYT NPHHHUMATh (Gopmy,
00yCJIOBJICHHYIO  JIeMCTBUEM  pacIlpelesIeHHbIX  AJIeKTpoAuHamuueckux  ycwmuid (DY),
BO3HUKAIOIIKUX IMPU KOPOTKOM 3aMblkaHUU. [loaTOMYy nuHamuka ruOKuX IIMH B OO0IEM ciiydae
OIKCBIBAETCS C UCIOJb30BAHUEM PACUETHON MOJIeNH TMOKOW HUTH C paclpeieseHHON Mo JJIMHe
Maccoi. JIBuykeHue ruOKOM HUTH TMOJA BO3JAEHCTBUEM pacCHpE/ENIEHHbIX Harpy30K OIHMCBIBAETCS
T depeHMaIbHbIMI  YPABHEHUSAMU BTOPOIO IOPSAJKAa B YAaCTHBIX HPOM3BOAHBIX. llomayuuts
peleHne TakuX ypaBHEHUN MOKHO JIMIIb YUCICHHBIMA METOJAMHU.

['nbkast OIIMHOBKA ¢ paclierieHHON (a3oil MOAeTupyeTcss OTHOW HUTHIO C HKBUBAJIEHTHON
Maccoi, BKJIIOYaromieil B cedst Macchl (ha3HBIX MPOBOJHUKOB U JTUCTAHIIMOHHBIX PACIIOPOK, Macca
KOTOPBIX PACIpPENENIsIeTCs] pABHOMEPHO I10 BCEH IIIMHE ITPOBOJIOB.

[Topanstomniee OOIBIIMHCTBO MPOJIETOB T'MOKOM OLIMHOBKHU paclpeAeNuTeNbHbIX YCTPOHCTB
BBICOKOT'O HANpsDKEHUS PAcloNOXEHbl B TOPU30HTAIBHOM IulockocTH. [l pacdera Hx
ANEKTPOJMHAMUYECKOW CTOMKOCTH IIUPOKO TNPUMEHSIOTCS YIPOILIEHHBIE METOABI pacyera,
OCHOBaHHBIE Ha MPEJICTaBIEHUH MPOBOJA COCPEAOTOUCHHON Maccoi iu (PU3NYECKUM MasTHUKOM.
OHU TOJNOXEHBI B OCHOBY MEXIOCYIAapCTBEHHOI'O M PECIyOJMKAHCKOIO CTaHJIApPTOB Ha pacyeT
AJIEKTPOAMHAMHUYECKON CTOMKOCTH TMOKOM OIIMHOBKH paclpe/leInTEIbHBIX YCTPOUCTB.

Jlureparypa
1. [TpaBmiia ycTpolcTBa JJIEKTPOYCTAaHOBOK. — 6-¢ 3., mepepad. m jom. — M. :
OHeproaromusiar, 1987. — 648 c.
2. Kopotkue 3aMbIKaHUS B ANEKTPOYCTAHOBKAX. MeTtobl pacuera

IEKTPOJMHAMUYECKOTO U TEPMHUYECKOIO JEHCTBUS TOKOB KOpOTKOro 3ambikaHus. ['OCT 30323-
95. —Been. 01.03.1999. — Munck, 1999. — 57 c.

3. The mechanical effects of short-circuit currents in open-air substations (rigid or
flexible bus-bars). — Paris, 1996. — 90 p.
4. Cepreii, WM. N. [luHamumka MNpPOBOJOB 3JIEKTPOYCTAHOBOK JHEPrOCUCTEM IIPH

KOPOTKHX 3aMBIKaHUSX: TEOpUs U BhruncauTenbHbli skcriepument / M. U. Cepreit, M. 1. Ctpemntok.
— Munck : BY3-FOHUTH, 1999. — 252 c.

S. [Tonomapenko, E. I'. Pacuer anexkTpoanHaMuyeckoil CTOMKOCTH TMOKON OIIMHOBKU
pacIpeeuTeNIbHBIX YCTPOMCTB ¢ IpuMeHeHHeM HesBHOM cxembl / E. I'. Ilonomapenko //
Onepretuka... (M3B. Beicm. yuel. 3aBeaenuit u sHepr. oobenuuennii CHI'). — 2008. — Ne 5. —
C. 34-45.

6. Cepreii, 1. U. UncneHHbIl aHAIA3 TOKOB AJIEKTPOIMHAMUYECKON CTOMKOCTH THOKHMX
IIPOBOJIOB 3JIEKTPOYCTaHOBOK U crocoOoB ux moseimenus / U. U. Cepreii, E. I'. Ilonomapenko //



AKTyadbHble nNpobuaembl 3Hepreruku 2018 495

Ounepreruka. (M3B. BeicHl. y4eO. 3aBenenuid u 3Hepr. ooveamnenuit CHI'). — 2010. — Ne 1. —
C.10-17.



