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NMHHOBAIIMOHHBIE PEHIEHUA
B OBJIACTHU IEPEJAYHA 3JIEKTPOSHEPI'MHN

Hagexxnas cucremMa »51neKTpocHaOXKEeHHsI — OCHOBa JUIA IepeBoja
POCCUNCKOM SKOHOMHUKHM Ha MyTh MHHOBAIIMOHHOTO pa3BuTHs. Ha ceromHsmiHui
JI€Hb TEMIIbl Pa3BUTHI YHEProxo3aiicTBa Poccuu He COOTBETCTBYIOT NOTPEOHOCTIM
SKOHOMHKHU. [To Mepe BO3MOKHOTO oOecrieurBaeTCs T0JKHOE 3JIEKTPOCHAOKEHHE
notpebuTeneld BCeX KaTeropuil, HO CYIIECTBYIOT CEpbe3Hble MPOOJIEMBI,
CBsI3aHHbBIC, MPEXKJE BCETrO, C TPAHCIOPTUPOBKOM 3JIEKTPOIHEPTUH. Y CTapeBIINE
npoBoga Mapku AC B cyliecTByOUMX JHHUIX 3nekTtponepenad (JIDII) umeror
HU3KYI0 IPOBOAMMOCTb, HU3KYIO MEXaHUYECKYIO MPOYHOCTD, TIIOXO MPOTUBOCTOAT
MOTOJIHBIM SIBJICHUSIM M JIA0T OOJIBIIME TTOTEPH MPH Mepeade. Y CTPaHUTh JTaHHBIC
HEJAOCTaTKM  MOTYT  HOBBIE  TNpPOBOjAa,  pa3paboTaHHbIE  3apyOEKHBIMU
CHEHHUATICTaMH.

Konnepn Nexans mpeiaraer HOBbIE BBICOKOTEXHOJIOTMYHBIE MTPOBOAA IS
nuHui anextponepenaun 110—-1150 xB. IIpoBox npeactasisier cobo MOITHOCTHIO
CBSI3aHHBIE MEXIY COO0OW MPOBOJHHMKH, COCTOAIIME W3 OJHOTO WJIM HECKOJIbKHUX
KOHLEHTPUYECKUX CJIOEB KPYIJIBIX MPOBOJIOK (BHYTPEHHHUE CJIOM) M IPOBOJIOK B
BUJie OYKBBI «Z» (BHemHHE ciion). Kaxawlii ciaoil mpoBoga MMEET CKPYTKY IIO
JUTUHE, BBITIOJIHEHHYIO C ONIPEEICHHBIM I1arom [1].

PaccmoTrpum Gosiee moapoOHO KOHCTPYKIMIO TpoBojma Aero-Z (puc. 1).
BHyTpeHHsss yacTh TpoBOJa aHaJIOTM4YHa OObIMHOMY mpoBoay THma AC 3a
MCKITFOUEHUEM TOTO, YTO BHYTPEHHHE MPOBOJHHUKU MOTYT OBITh M3TOTOBJICHBI HE
TOJIBKO M3 CTajlM, HO W W3 aJlOMUHUS WU aJTIOMHHHUEBBIX CIUIaBoB. boiee Toro,
OJIMH WU HECKOJBKO MPOBOJHUKOB MOTYT OBITh TOJILIMH U COJEPXAaTh BHYTPH
ONTHUYECKUE BOJOKHA. BHeEIIHME K€ CJIOM TMpPOBOJA BBINOJHSIIOTCS U3
ATFOMUHUEBBIX TIPOBOAHUKOB, UMEIOMNX (HOpMY OYKBBI «Zy», IpUYEM MMPOBOTHUKHU
OY€Hb MIOTHO MPUJIETAIOT APYT K IPYTY.
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Puc. 1. Koncrpykums nposoga AERO-Z

Takum o0pa3om, 3a cuer Oosiee IUIOTHOW CKPYTKHU MPOBOJHUKOB U Oojee
IJIaJIKOW BHELIHEH MOBEPXHOCTH BO3MOKHO MCMOJIb30BaHNE 0oJiee TOHKUX U Ooee
JIETKUX TPOBOJIOB (06€3 CTaIbHOrO Cep/eUHUKa). ITO, B CBOIO OYEpeab MPUBOIUT K
CHI)KEHHIO JJIEKTPUUECKHUX MOTEPh B poBoAax (Ha 10—15 %), B Tom uucie norepu
Ha KOPOHY, U MOBBIIICHUIO MEXaHUUYECKOW MPOYHOCTH KOHCTPYKIIUH.

JlaGopaTopHblii TeCT Ha BO3JCHCTBUE yAapa MOJHHUHU IOKa3ajl, 4TO MpHU
MNOBPEXKIECHUU 1O S5  Z-00pa3HbIX MPOBOJHUKOB COXpPAHSETCS  MOJIHAS
MeXaHM4YecKasi MPOYHOCTh JAHHOTO MpoBoja. Takxke, 6yaronaps MiIOTHON CKPYTKe
NPaKTUYECKU HCKIIOYAeTCs IPOHUKHOBEHHE BO BHYTPEHHHE CJIOM BOJABI U
3arpsA3HEHUM, CIIEIOBATEIIbHO, CHIXKAETCSI KOPPO3Us BHYTPEHHUX CJIOEB MPOBOAA.
bonee rnaakas, yem y OOBIYHOTO MPOBOJAA, BHEIIHSS TOBEPXHOCTh Aero-Z
CYILIECTBEHHO CHHWXAET MOTEpU Ha KOPOHY (HANPSKEHHOCTb AIIEKTPUUYECKOIO
oJisl, MPU KOTOPOM BO3HMKAET KOPOHHBIN pa3psia, y Aero-Z npumepHo Ha 15 %
BBIIIIE, YEM Yy OOBIYHOTO MPOBOJIA).

3a cuer Oonee TNAAKOW BHENIHEW CTPYKTYphl NpoBOA Aero-Z uMeeT
npuMepHo Ha 30-35 % MeHblllee a’pOAUHAMHUYECKOE COMPOTUBIEHHE BETPOBBIM
Harpy3kaM [0 CpPaBHEHHIO C OOBIYHBIM IPOBOJOM, YTO MPUBOAMUT K PE3KOMY
YMEHBUIEHUIO TaK Ha3bIBAEMOMN «IUISICKW» MTPOBOJOB KAK B TOPU30HTAIBHOM, TaK U
B BEpPTUKAJIBHOM HAIpPABICHWH, YTO B CBOIO OYEpEab 3HAUYUTEIHHO 00OJerdaer
paboTy OMop U THPISIH U30JISITOPOB MIPU CUIIBHBIX BETpax.

Ocoboro BHUMaHHUS 3aciHyKMBaeT I[OBEJCHHE TPOBOJA B YCIOBHSIX
HaaunaHus cHera. JUig  TpaJAMIIMOHHOIO IPOBOJA  XapaKTepHa CXema,
Ipe/icTaBlIeHHas Ha pucyHke 2. [lo mepe HakomIeHuss MOKpOro CHera Ha MpOBOJE
LEHTpP TKECTH cMelaetcs (2), U mpoBoA B mpoJiere noBopaunBaetcs (3). OnHako
CHEr MpOoJOJDKAaeT Naaarh, W LMK MPOJODKAETCS CHadana. B pesynbrare

Tp&I[HL[HOHHBIﬁ IIpOBOJA IIOJYYACT MOOIIOJTHHUTCIIBHBIC KPYTAIINC MOMCHTBI HJIIH
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HAa4YMHAeT pacIjieTaTbecs (B 3aBUCUMOCTHU OT HampasieHus Betpa). [IlpoBoa Aero-Z,
obOmamass 0Oojee BBICOKMM CONPOTHBICHHEM KPYYCHHIO, B OTHUX YCIOBHUSIX
MPaKTUYECKU HE MOBOPAYUBAETCA, YTO MPUBOJUT K CAMOCOPOCY U3IMIIHETO CHETa
Mo/ ICMCTBUEM CHJIBI TsXKeCTU (puc. 3).

Puc. 3. Cxema nanunanus cuera Ha nposog AERO-Z [1]
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CpaBHutenbHble xapaktepuctuku mpoBoga AC-300/39 u aHaioruyHOrO
emy npoBoaa AERO-Z tuna 346—2Z npusenens! B Tadbiuuue 1.
Tabmuua 1. CpaBHUTENbHBIE XapaKTEPUCTUKHU TIPOBOIOB

[Tapamerp [IpoBox mapku AC [TpoBoa mapku AERO-Z
YaensHOE conpoTuBicHne, OM/KM 0,1 0,097
VensHast Macca, KI/KM 1132 958
HuameTp, Mm : 24 22.4
VYcunue Ha pa3phIB, KT 90,6 111,3

Takum oOpa3om, ynenbHOE compoTuBieHHe mnpoBoaa Aero-Z Ha 3 %
MEHBIIIe, COOTBETCTBEHHO, Ha CTOJBKO K€ MEHbIIE TEIJIOBbIE MOTEPHU B MPOBOJIE
OpU TPAHCIIOPTUPOBKE OJJIEKTPOIHEPrUM. YaenpHass Macca Aero-Z Ha 18 %
MeHble, yeM y npoBoja AC, nnametp — Ha 7 %. 3Haue€HHE BEITUYMHBI «yCHIIME Ha
pas3psiB» otinvaeTcs Ha 23 %.

Taxkum o06pa3om, ucnonas3oBanue nmpoBogoB Mapku AERO-Z o6ycioBieHo:
HEOOXOIMMOCTBIO YBEITMYEHHS MTPOIYCKHON CITIOCOOHOCTH CYIIECTBYIOIIUX JIMHUIA;
CHI)KEHHEM MEXaHWYECKMX Harpy3ok, NpHKiIaabiBaeMbix K omopam JIOII u3-3a
«IJISICKW»  TIPOBOJIOB; TOBBIIIEHUEM KOPPO3HMOHHOW CTOMKOCTH TPOBOAOB H
TPOCOB; CHIDKEHHMEM pHCKAa OOpbIBa MpPOBOAA IMPU YACTUYHOM MOBPEKICHHUU
HECKOJIbKMX BHEIIHUX MPOBOJIOK W3-3a2 BHEIIHUX BO3JEHCTBUN, B TOM YHUCJE B
pesynbrate yAapa MOJHHH; YIyYIICHHBIMH MEXaHHYEeCKMMHU CBOMCTBaAMHU
IPOBOIOB MPHY HAJUIIAHWUU CHETa WM 00pa30BaHUU JIbJA.

CrnenoBaTenbHO, SIBHBIMH —TIpPEMMYIIECTBaMH MpoBoaa Aero-Z 1o
cpaBHeHHIO ¢ 00bIYHBIM Mapku AC OyayT:

— BO3MOXHOCTb IPU TOM K€ CEUYECHUU TIEpe1aBaTh OOIBIINE TOKH;

— BO3MOXHOCTb IPH TOM K€ Bece MPOBOJA HCIOIb30BATh OOJIbLINE
CEYEHHMsI, TEM CAMBIM CHU3UThH TEIJIOBBIE MOTEPU MPU MEpENaye 3JIEKTPOIHEPIHU
(ra 13—14 %) u pemuTh MpobdIEeMy TIEPETPY30K JIHHHH;

— 3HAYUTENIBHOE CHW)KEHHE OOJIEICHEHHs W HAJMIIAHUS CHEra Ha IPOBOJA
32 cYeT KOMIIAKTHOCTH BHEUIHETO CJI0s MPOBOJIOK;

— 3HAYUTENBHOE  CHWXXEHUE  a3pOJMHAMMYECKOIO0  CONPOTUBIICHUS,
YMEHBILIEHUE «IUIICKM» TMPOBOJAOB B paiioHaX C OONBUIMMH BETPOBBIMU
Harpy3Kamu M, KaK CJIEJICTBUE, CHUKEHUE YPOBHS YCTAJIOCTH METaJIa B IPOBOJIE U

YBCIMYCHUC )KU3HCHHOI'O NMKJIA 3a CUCT CaMOTIallICHUA KOHe6aHHﬁ;
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— YAy4IIEHUE JKCIUTyaTalMOHHBIX nokaszarenen JIDII, Bkitouas CHUKEHHE
YPOBHS IlIyMa B HACEJICHHBIX PalOHAX;

— MNOpeAOTBpAllEHHE  BHYTPEHHEHM  KOPPO3UM  MPOBOJA,  CHHKEHHUE
BEPOSITHOCTH OOpbhIBA NpPHU BHEIIHUX BO3JEUCTBUAX, YTO oOecneyuBaeT Oosee
JUIUTENbHBIE CPOKM 3KCIUTyaTallMu npoBoja (45 ner u Oonee) Mo CPpaBHEHHIO C
oObryHBIMU TIpoBOAamu Auist JIDII [2].

benbruiickas ¢upma Lamifil npeanaraer npoona ansa JIDII anamorudnsie
dpaniry3ckomMy NpoBoy Aero-Z, HO HEMHOTO YCOBEPIIIEHCTBOBAHHBIEC.

Komnanus Lamifil — Bexymuit MUpOBO# MPOU3BOAUTENIH HEU30IUPOBAHHBIX
pPOBOJIOB i BO3AyIIHBIX JuHui (BJI) Hanpsokenuem no 750 xB. Tpeanpusitue
MMEET TOJHBIA I[MKJI MPOU3BOJACTBA MNPOBOAHUKOB, BKIIIOYAs M3TOTOBIICHUE
METaJJIOB, CIUIAaBOB COOCTBEHHOU Pa3pabOTKH, a TaKkKe YHUKAJIbHBIC MAIIUHBI 110
U3TOTOBJICHUIO M CKPYYHMBAHUIO TMPOBOJOK Pa3au4HbIX (popM  (KpyIJIBIX,
TpanenueBUAHbIX, Z-00pa3HbIX).

[To Mepe »5BOJIOIMM KOHCTPYKIUM TMPOBOJAA B CPEAHUX CIOSIX MEXKITY
MUIUHAPUYECKUMH TPOBOJIOKAMU M Z-00pa3HBIMH TPOBOJHUKAMH TOSBHIHCH
TpamnenyueBUAHbIC TMPOBOJAHUKH, Jajee OHM BBITECHUIW U Z-00pa3Hble
OPOBOJHHUKH, & BMECTO MWIMHAPUYECKHX TIPOBOJIOK CTal MCIOJIb30BATHCS
KOMIIO3UTHBIN cepaedyHuk (puc. 4, 5). Bce 3T0 1O3BOJWIO YBEJIHYHUTH
IPOBOAMMOCTh U CHU3UTH moTepH. [lo ocTaibHBIM TapameTrpaMm (ppaHIly3CKUil U
OCNBIMMCKUIA TIPOBOJIA OJMHAKOBBL. benpruiickuii MpoBOJ Takxke o001amaaeT
BBICOKOM MEXaHWYECKOM MPOYHOCThIO, HMEET HU3KOE a’pOJUHAMHYECKOE
COMPOTHBIICHHE M AHAJOTHYHO BeIeT ceOs B YCJIOBHMSIX HajuMaHusi cHera. B
Poccun odunuanbHbIM MPEACTaBUTENIEM JaHHBIX 3apyOCKHBIX KOMITAHHUM
apisiercs 3AO «['pynna komnanuii «Cum-Pocey.
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GZTACSR Accc
AACSRZ

AC, ACSR,
AACSR, ACSS

A, ACC, AAAC, ACSR

Puc. 4. DBomnrorust KOHCTPYKIUH TpoBO0B KoMmanuu Lamifil

Puc.5. O6muii Bua npoBoja tumna Z ot kommanuu Lamifil

CpaBHuTtenbHble XxapakrepucTuku npoBoaoB Mapku ACC u AAACZ ot
komranuu Lamifil mpencraBnens B Tabmuie 2.
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Tabnuua 2. CpaBHUTENIbHBIE XapaKTepUCTUKHN NPoBoaA0B Mapku ACC u
AAACZ ot komnanuu Lamifil

=
é ACC 570 AAACZ 666
§ 5 g OrtHo-
o 5 = Tok HIeHue
2cql E C C
SES| & ’ OMPO™ 1 Trorep | Homa | ~2'P°7 | IMorep | Joma | MOTPP
L o = KA TUB- TUB-
§ = £ neHue 4, HOTe 1 rerme d, fote 0}0
< OMm/kM MBr pb Om/KM MBt pb
Z
90,7 25% Oéz 1,814 0,427 0,47 1,578 0,371 0,409 87,02
1814 | 50% 065 1,856 1,746 0,963 1,609 1,514 0,835 86,72
272,1 75% 0‘18 1,929 4,084 1,501 1,663 3,521 1,294 86,21
362,8 | 100% lél 2,039 7,674 2,116 1,743 6,56 1,808 85,48

3amena amtomuHueBoro nmporoga ACC Ha mpoBoj TUIAa Z TOTO Ke JuaMeTpa
(38,5 MM) mo3BOIsIET CHU3UTH OTepH Ha 13—14% npu oquHAKOBOH MepeaaBaeMoit
MOIIHOCTH [3].

Pemast aktyanmbHyro mpoOiieMy  OBICTPOTO  TPEOJOJICHUS  OOJBIITUX
paccrosinuii B Poccun, OAO «PX/» mnnaHupyer meperTd OT CKOPOCTHOIO
JIBW)KEHUS TO0€3/10B (MakcumaibHas ckopocth 250 kM B dyac [4]) K
BBICOKOCKOpOCTHOMY — 110 400 kM B yac [5]. s peanuzanuu nporpaMm pa3BUTHUA
CKOPOCTHOTO ¥ BBICOKOCKOPOCTHOTO JBMKEHHUS HEOOXOIMMO HCIOJIb30BaTh
YCHEUIHBbIN 3apyOeKHbI OMBIT OPraHU3allMi BBICOKOCKOPOCTHOI'O JBUKEHHUS Ha
OCHOBE MHHOBAIIMOHHBIX TUIOB MIPOBO/JIA [6].

Takum oOpazom, mpoBoaa (paHIy3ckoro KoHiepHa Nexans u OeIbruiickon
komranud Lamifil Morytr craTh TEXHOJOTMYECKOW OCHOBOWM ISl PEIICHHS
MpoOIeMBbI COBEPIIICHCTBOBAHUS YHEProxo3siicTBa Poccum B 1e1OM W pa3BUTHSA
BBICOKOCKOPOCTHOTO JBIKEHUS, OOecredmBasi WX HaJexHOe U OecrepeboiiHoe
(bYHKITMOHUPOBAHHE.
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