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AHAJIN3 BJIEKTPOI[I/IHAM!/JIIIECKOI‘/'I CTOHUKOCTHU .
TOKOBEAYIIUX KOHCTPYKIIMU C 'TNBKUMH OIIMHOBKOH

Macrok C.C.
HayuHslii pykoBOUTEb — 1.T.H., podeccop CEPTEN M.1.

TUNOBBIMH pELIEHUSMH B OTKPBITBIX paclpeleaIuTeNbHbIX yeTpoiicTBax (OPY) HanpspkeHuem
35 kB u Bbllle B KayecTBE TOKOBEAYIIMX YacCTed PEKOMEHIYIOTCS T'MOKHE MPOBOIHHMKH TEX XKe
MapOK M CEYEHUW, 4YTO W ISl BO3AYIIHBIX JHHUK 3iektpornepenaun JIOIL. Ilpu ykazaHHbIX
HanpsbkeHussx B OPY ¢ kecTkoi OIIMHOBKOW TpeOyercsi OONbIIOe KOJIMYECTBO OMOPHBIX
n301TOpOB. OIOPHBIE M30JIATOPBI M JKECTKHE IIHMHBI CPAaBHHUTEIBHO IOporu. JKecTkue HIMHBI
YyBCTBUTEJIbHBl K CEHCMUYECKHMM BO3JCHCTBHUSAM, a TaKKe K IPOCaKaM M HaKJIOHaM OIOPHBIX
KOHCTPYKLUH, TpeOyloT TOYHOH YCTaHOBKM M3OJSIIMOHHBIX ONOpP M BBICOKOIO KayecTBa
CTPOUTEIIEHO- MOHTaXXHBIX paboT. OHM NOJBEPKEHBI TaKXKe BETPOBOMY PE30OHAHCY, U OOPHOBI C
KOTOPBIM NPUMEHSIOTCS CIIEUAIbHBIE TaCUTEN BUOpaLUy.

OneHka 3JIEKTPOJMHAMUYECKON CTOMKOCTH PAaCIICINIEHHBIX MPOBOJOB BO3IAYLIHBIX JIMHUUN
3aKJIIOYAeTCsl B IPOBEPKE HUX CXJECTbIBAHUSA M MEXAaHUYECKOW IpouHocTH. [lid mpoBepku
CXJIECTBIBAHUS HY)KHO BBISIBUTH HAMOOJBIINH pa3Max KoJieOaHuil mpu KOpoTKuX 3aMbikanusx (K3).
HeGounpmme (Ha mopsaoK MEHbIIE MEXTy(pa3HbIX) pACCTOSIHUS MEKAY MPOBOJIAMH pacIIeIUIEHHON
¢da3pl  00ycHOBIAMBAIOT OOJNBIINE UIEKTPOAMHAMUYECKHUE YCHJIUS, JEHCTBYIOIIUME BHYTPHU
pacmerierHol  ¢azel mpu K3, HcmbiTaHus B ONBITHBIX TpOJIETAX IMOKa3ald, 4YTO IIPH
OIpEeJICJIECHHOM COYETAaHUU KOHCTPYKTUBHBIX ITApaMETPOB paclleryIeHHOH (a3bl U BEJIMYUHBI TOKOB
K3 BosHumkaer cxiuectbiBanue mpoBooB. [locne cxiecTbiBaHus NpoBoja (ha3bl JBUTAIOTCS IMOJ
neicTBueM MexAy(has3HbIX 3UeKTpoAuHamudeckux ycwiui (3Y). B MOMeHT MakcMMaabHOIO
CTSATHUBAaHUS TIPOBOJOB B Iy4ke MOJ JedcTBUEM BHyTpudaszHbix /Y mnpoucxomut peskoe
yBEIMUEHHUE TsHKeHUs (a3.

[Ton snexTpoaMHAMHUYECKON CTOMKOCTBIO TMOKHX INPOBOJOB 3JIEKTPOYCTAHOBOK NMOHUMAIOT
UX CIIOCOOHOCTb MPOTUBOCTOSTH 3JIEKTPOJMHAMHYECKOMY JeicTBHIO TokoB K3 no u mocne
aBToMatuyeckoro otkaoueHus uenu K3 6e3 nmospexaenuil. [1YD ykazpiBaer Ha Tok K3 B 20 KA,
0  JIOCTW)XKEHHH  KOTOPOr0  HEOOXOJUMO  MHpPOM3BOAUTH  pacdyeT THOKMX I[IMH  Ha
ANEKTpOANHAMUYeCcKyl0 cToikocTh. C Bo3pactanueM TokoB K3 ux »snexkTpoauHamMuyuecKkoe
JeCTBUE CTAHOBMUTCS KIIIOYEBBIM (DAKTOPOM, ONpEIENSIONMM TrabapuThl U MeXaHHYeCKHe
XapaKTePUCTHKU TOKOBEIYIIUX KOHCTPYKLUN ¢ THOKMMHU IIPOBOAAMH ITPHU MPOESKTUPOBAHUH.

B npoexkTHOM M S3KCIUIyaTallMOHHOW TNPAaKTHKE I CUCTEMBI IOABEIIEHHBIX IPOBOJOB
pacnpenenutenbHbix ycTpoicTB (PY) mnpumensiercs tepmMuH «rulkas omuHOBKay. lllupoxoe
npuMeHeHue TruoOkoi omuHOBKM B OPY Hampsbkenuem 35 kB u Bblmie oOBsICHAETCS ee
YHUBEPCAIBHOCTBIO, IPOCTOTOM MOHTaXa, BBICOKOM MEXaHWYECKOW NPOYHOCTBIO. BHenpenue
riny6okux BBoJOB 110-220 kB B Gonblivie roposa M KpynHbIe MPOMBIIIJICHHbIE NPEANPUATHS U
pazmenienne TOL[ u I'POC Ha cTecHEHHBIX MIIOMIAAKaX, IPU HEOIArOMPUATHBIX YCIOBUSAX PabOThI
W30JIALUH, IPUBEIH K HEOOXOAUMOCTH NMpUMeHeHUs 3akpbIThix PY (3PY), anmapartsl u ommHoBKa
KOTOPBIX pa3MeniaroTcsi B chenuaibHOM mnoMmenieHud. B Hacrosmee Bpems 3PY 110220 B
COOpYKalOTCs, KaK MPaBUIIO, C IPUMEHEHHEM 000pyIOBaHUS U OLUIMHOBKH, MPEJHA3HAYCHHBIX JUI
OPYV.

Anamuz u 0000ILIEHHE pe3yabTaTOB JSKCIEPUMEHTAJIBHBIX MCCIEJOBAHUN MO3BOJISET
COCTaBUTh MOJAPOOHYIO KapTHUHY MOBeAeHusl ruOKkux mpoBooB npu K3. B TpaekTopusix nBukeHUs
IIPOBOJIOB BBIAEIAIOT JBa yuyacTka. Ha mepBoM mpoBoja IBHXKYTCS C YCKOPEHUEM IO IEHCTBUEM
anekTpoanHamMudeckux ycunuit (9/1Y). Hauanom BTOporo yuyacTka siBisieTcs MOJIOXKEHHE MPOBOJIa
B MoMmeHT oTkiatoueHust K3. Ilocne oTkitoueHus: ABM)KEHHE MPOBOJA ONPEIENSIETCS COUYETaHUEM
JCUCTBYUSL MHEPLUHMOHHBIX U YNOPYIMX CHJI M TsKEHUS NpoBoja. M3-3a BIMSAHUS TeMIepaTypHBIX
YIJIMHEHUH TPOBOJOB, MOJATIMBOCTA OMOpP, a TAKXKE MU3MEHEHHs (OPMBI MPOBOJIOB M TUPIISHJ
M30JIITOPOB TPACKTOPHH JBMKCHUS THOKUX MPOBOJIHUKOB IPHOOPETAIOT O0JIee CIOKHYIO hOopMYy.
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[Ipu KOMIBIOTEPHBIX pacueTax OOJIbIIOE KOJMYECTBO BPEMEHM TpaTHTCA Ha cOOp MaccuBa
UCXOJHBIX JAHHBIX, a TakK€ Ha aHaJIW3 pe3ylbTaTOB pacueTra. B INPOEKTHOM NpaKkTHUKe
1es1eco00pa3Ho NMPUMEHEHHE YIPOIIEHHBIX METOJ0B pacdeTa MapaMeTpOB DJIEKTPOAWHAMHYECKON
CTOMKOCTM TMOKMX WIMH, pPEaJM30BaHHBIX B BHJAE MNPOCTHIX (opmyn u Tabmuu. IlpakThka
NPUMEHEHHs YIPOUICHHBIX METOAMK O0J00peHa B MEXIYHApOJAHOM M MEXKIOCYIapCTBEHHOM
CTaHJapTax.

B o0mem cinyyae mpoBoja IBMXKYTCS IO DPa3HBIM TPAEKTOPUSM C Pa3IUYHOM YTIIOBOU
CKOPOCTBIO M3-3a BIIMSHHS BETpa, HAJIM4YUA OTIACK B IPOJIETE M HECUMMETPUYHOCTH IIPOJIETA.
Haunbonee cOommxennsiMu mpu K3 Moryr okxaszaTbcs IpoBoja COOPHBIX INWH OAHOW (asbl C
IIPOBOJIAaMH CITYCKOB COCEIHEH (pa3bl.

Cnenyer 3aMeTUTb, 4YTO JUIsl pacyeTa I[apaMETPOB 3IIEKTPOJMHAMUYECKOM CTOMKOCTH B
cllydae IIPOJIETOB CO CIIyCKaMHU IIPEIIOYTUTENBHBIM SIBISETCS HCIOJIb30BaHUE KOMIIBIOTEPHBIX
[IporpaMM. YIPOULIEHHbIE METO/bl pacuera I03BOJISIIOT ONPEAEIUTh TOJBKO IPEJEIbHbIE
OTKJIOHEHUs TMOKMX ILIUH B TAKUX IpoJIeTax.

Haunbonee cnaObiMu 1O MEXaHMYECKOW MPOYHOCTH DIIEMEHTAMH SIBJISIOTCS OIOPHBIC
KOHCTpyKUMU W anmaparsl PY. Ilostomy ans Hux nuHamuyeckue ycuius npu K3 naumbosee
omnacHel. [Ipu onpenenennn X MEXaHUYECKOM MPOYHOCTU PACUETHBIE MAKCUMAJIbHbIE MOMEHTHI U
nepepe3bIBaloIINe CUIIbI B JTF0OOM CEYEHUH CPAaBHUBAIOTCS C JOMYCTUMBIMU 3HAUEHUSMH.

I'mOkue mMHBI pacnpeAeauTeabHbIX YeTpoicTB (PY) 00amaoT cymecTBeHHOM THOKOCTBIO U
MOTYT NPUHUMATh (GOpMy, OOYCIOBICHHYIO NEHCTBHEM paclpeieleHHbIX 3JIEKTPOIUHAMUYECKUX
yewtuit (3/1Y), BO3HUKAIOMUX TPU KOPOTKOM 3aMbIkaHuH. [loaToMy nuHamuka TMOKHX IIMH B
o0lieM cioyyae ONMCHIBAETCS C HCIOJNb30BAHUEM pAacyeTHOM Monenu THUOKOM HUTH C
pacnpeziesieHHOM 1o JuinHe Maccoil. J[BrykeHne ruOKoil HUTH MOJ1 BO3/AEHCTBUEM pacIpeIeIeHHbIX
Harpy3oK OIUCBIBaeTCsd AU(PQPepeHMaTIbHBIMI YPAaBHEHUSMU BTOPOrO MOpPSJKa B YaCTHBIX
pou3BOJHBIX. [[0My4YuTh perieHrne Takux ypaBHEHUM MOYKHO JIMIIb YUCIEHHBIMU METOJaMH.

I'mbkast OIIMHOBKA ¢ paclieruieHHON (a3oil MoAenupyeTcss 0THOW HUTBIO C HKBUBAJIEHTHON
Maccoi, BKJIIOYaroliel B ce0s Macchl (pa3HbIX NMPOBOJHUKOB U JIMCTAHIIMOHHBIX Paclopok, Macca
KOTOPBIX PACIPEAEIAETCS PABHOMEPHO 10 BCEH JJIMHE MPOBOJIOB.

[Tonapnstoiee OOIBIIMHCTBO MPOJIETOB T'MOKOM OLIMHOBKHU paclpeieNuTeNIbHbIX YCTPOHCTB
BBICOKOT'O HAmNpsDKEHUs] PaclojOXKEHbl B TOPU3OHTAIBHOM IUIOockocTH. g pacdera uX
ANEKTPOAMHAMUYECKON CTOMKOCTH IIUPOKO TNPUMEHSIOTCS YIPOIIEHHbIE METOABl pacyeTa,
OCHOBAHHbBIE Ha MPEJICTABICHUH MPOBOJA COCPEAOTOYEHHOM Maccoi MM (U3NYECKUM MasTHUKOM.
OHM MOJIOKEHBI B OCHOBY MEXTOCYJapCTBEHHOI'O M PECIYOJMKAHCKOIO CTAaHJApTOB Ha pacyer
3JIEKTPOAMHAMHUYECKOM CTOMKOCTH I'MOKOI OIIMHOBKH pacrpe/leIuTENbHBIX YCTPOUCTB.

B xone nanHoi paboTe OBUIO PacCMOTPEHO AIEKTpOAMHAMHUecKoe nelicTBue TokoB K3 Ha
ru0Kye MPOBOJIHUKH, YCIOBHUS U TapaMeTPhl AIEKTPOIUHAMUYECKON CTOMKOCTH T'MOKOM OLIMHOBKU
pacnpenennuTeNbHbIX YCTPOWCTB, YIPOIIECHHBIM pacdeT MaKCHUMAJIbHBIX TSKEHUW IIWH MpHU
KOPOTKOM 3aMbIKaHUH.
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