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XAPAKTEP IBMEHEHWSI HAT'PY3O4HBIX ITIOTEPB B BO3IYIIHBIX JISII
IPU JVIMTEJIBHOU SKCILIYATAIIN

IMocTanoBKa 3aaa4n

Ha ¢one mpoucxoadmmx B YkpanHe M3MEHEHUH XO34HCTBEHHOTO MEXaHW3Ma B SHEPreTHKe, SKOHOMHYe-
CKHX OTHOIIEHHI MPpoOIeMa CHIDKEHUS MOTEPh dJEKTPOIHEPTHUH B DJIEKTPUUIECKHX CETAX HE TOJNBKO He yTpaTuia
CBeH aKTyaJbHOCTH, HO W BBIABMHYJACh B OJHY M3 3amad oOecriedyeHnsi (pUHAHCOBOW CTAOMIBHOCTH 3HEpro-
CHaOafoIINX OpraHu3anmnii.

OMNBIT 3KCIUTyaTallly YHEPTOCUCTEM MOKA3bIBAET, UTO MPU JUTUTENBHON AKCILTyaTalluy BO3ILYIIHBIX JIMHUI
3JNeKTponepeaad MOoTePH MOLIHOCTH M JIEKTPOIHEPTUH B HUX Jake MPU HEU3MEHHOI Harpyske BO3pacTaroT.
OpnHa U3 MPUYWH — MI3MEHeHne KoH(urypauum oTaensHbIX yyacTkoB JISIT u, B cBSI3U € 3TUM, U3MEHEHNS 3HaTe-
HUI 3KBUBAIECHTHBIX COMPOTHBIECHUH. 113 OCHOBHBIX BO3MOXKHBIX NMPUYNH U3MEHEHUs MPOAOJIbHBIX COMPOTHB-
nennit JISTT MOXKHO OTMETHTB!

— yMEHbIIEHUE MONEPETHOTO CEUEHNS U YBEJIMUEHNE IJTUHBI TPOBOOB, 00YCIOBIEHHOTO UX OCTATOYHOM
nedopmalmeii BCieACTBHE AeHCTBUA BETPOBBIX, FOJIOJEIHBIX U APYTUX Harpy3oK;

— Koppo3us npoeonoB JIDIT npu BAMAHMM HAa HUX PA3HBIX KIMMaTHYeCKHX (GakTopoB (B TOM YHCIE KHC-
JIOTHBIX HOXIEH, BIQKHOCTH, TIOBBIIIEHHOW TEMIEepaTyphl, COTHEYHON pagyaliii) TakXKe MPHUBOIUT K CHIDKe-
HUIO UX aKTHBHOTO MOMEPEYHOT0 CEYEHNS;

— YBEIMYEHHE YAEIbHOTO COMPOTUBIECHUS MaTepuayia mpoBonoB JIOII, BeI3BaHHOE W3MEHEHHEM HX
CTPYKTYpBI (CTapeHHeM) U 0CTaTOuHOH nedopmannei (,,Hakienom”).

B cBOIo o4epeab TEXHHYECKUE MOTEPH IEKTPOIHEPTUH MPU €€ TPAHCIIOPTUPOBKE B PACIHpPEAEIUTEIbHBIX
CeTSAX SIBIAIOTCS OCHOBOI HOpMaTHBA, OMPENEISIOMEro SJKOHOMUYECKA OOOCHOBAHHBII TEXHOIOTMUECKHIA pac-
XOJ 371eKTpo3Hepruu [1], moaToMy TouHast OLEHKA MOTEePb JEKTPOSHEPIUU 00eCTeynBaeT KOPPEKTHOE Ompee-
JeHue 3PEeKTUBHOCTH pabOThl CETEBOTO NPEANPUATHS 1 INTAHUPOBAHNE SHEProcOeperaonX MeponpusThil.

Heab cTaTbu

[IpencraBute pe3yabTaThl MCCIENOBAHUS BIUSHHUSA MPOJODKATEIFHOCTH W YCIOBHU SKCIUTyaTallud BO3-
IYITHBIX JIUHWN 3JIEKTporiepeadyn Ha AWHAMUKY TeXHUYECKHUX JICKTPUISCKUX MOTEPh MPU TPAHCHIOPTHPOBKE
ANEKTPOIHEPTUH.

H3noxxeHne 0CHOBHOTO MaTepuaJia
B obwem ciyyae npy HEW3MEHHOM TOKE Harpy3O4Hble MOTEpPH AKTUBHOM MOILIHOCTH B Tpex(dasHoil Bo3-
JYLLHOM JIMHUM 3JI€KTPONepeaayn ONpeAeAoTCs W3BECTHBIM BbIpaXKeHHeM [5]

4.]
nd*

APgy; =3I*R=3I%p- )

[Tpn npomomKxnTeIbHONW 3KCIUTyaTalMy BO3LYIIHBIX JIMHUWI 3JIEKTponepenadyd KOPPO3HOHHBIN Mpolecc
MPUBOAMT K yMEHbIIEHUIO 3((EKTUBHOTO AuameTpa (ha3HbIX MPOBOAOB d M COOTBETCTBEHHO K YBEIMYEHHIO
3HAYEHWH AKTUBHBIX COMPOTUBIIEHUH MPOBOJOB M HATPY30UHBIX MOTEPh B JIMHUM COTJIACHO BbIpaxkeHHio (1).
CrnenoBartenbHO, 4TOObI YCTAHOBUTb XapakTep M3MEHEHUsI HAarpy304YHBIX MOTEPb MOIIHOCTU M SHEPTUH B BO3-
IYIIHBIX JINHUSAX 3JIEKTPONEepenadyn ¢ HapacTaHheM cpoka skcruryaraumu JIOII, HeoOxoanMmo 3HATH XapakTep
N3MEHEHMsI aKTHBHOTO COMpPOTHBIEHU (a3HbIX poBonoB JIDIT oT Tex e mpuyunH.

AXTHBHOE CONpOTHUBIEHHE (Da3HBIX MPOBOAOB Bo3AymHOH JIOII, HaxomsmUXcs omnpeleleHHOE BpeMs B
9KCIUTyaTalliK, MOKHO ONPEENUTh TaK:
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R. =R, +AR,, 2)

rae R,,, — HayajgbHOE (MAcMOPTHOE) 3HAUYEHHE aKTHBHOTO COMPOTHBIEHNA HOBHIX (ha3HBIX MPOBOJIOB BO3MYLI-
Hoii JIDII; AR, — BennuuHa npupalleHne aKTUBHOTO COMPOTHBIEHHS (asHbIX MPoBOAOB Bo3aywHoH JIDIT 3a

BpeMsl 3KCILTyaTalny (1eHCTBUSI KOPPO3UH).
CrenoBaTesibHO, BETMYMHA MPUPAILEHNS AaKTHBHOTO COTIPOTHBIIEHNS (pa3HBIX MPOBOJOB 3@ BPEMS dKCIUTya-
Tauuu Bo3ayHoi JIDTI

AR =R =R, )
WA corfiacHo padote [4]

AR, = RHdll(kK -1). “4)

OTa ke BeIuYnHa TNpUpaAICHUA aKTUBHOI'O COMNPOTHUBIICHUA (1)a3HI>IX MpOBOOOB, BBIpAXCHHAsA B OTHOCH-
TCJIBHBIX €IUHULIAX,

AR, =(RK‘RHa‘7 =k~ 1. 5)
K RHall
C yderom paboTsr [4]
1 Ad, _
ARy =——= —1:(1—d—0-T3KC) 21 (6)
(1-=2 T ) 0
do

W3 mocienHero BEIpaXeHUS BUAHO, YTO BEJMYMHA MPUPAIIEHUS aKTHBHOTO COTIPOTHBIEHHS (ha3HBIX MPO-
BOJIOB BO3yIIHO# JIDI, ecru cunTaTh 3HAYEHUS JUAMETPOB NPOBOJIOK ¢y (PMKCUPOBAHHBIMM, 3ABUCUT OT MPO-

JOJDKUTEJIBHOCTHU 3KCIUTyaTallli BO3Z[yH.IHOI7[ JIMHUHU EKC 1 CTEMNEHU 3aBUCUMOCTU M3MEHEHUA NUaMETpa Ipo-

BOJIOKH [POBOJA OT KOPPO3HH 3a TOA Ad(y, T.€.
ARy = f(Tye,Adp ). @)

CreneHb 3aBUCUMOCTU CKOPOCTU aTMOC(EpPHON KOPPO3UM, T.€. CTENEHN U3MEHEHUs 1MaMeTpa ajJloMUHHUe-
BbIX MPOBOJIOK 1 3(p(HEKTUBHOIO CeYeHUs OT METEOPOJOrnyecKuX (hakTOPOB CIOXKHA, IOCKOJIbKY OHA U3MEHseT-
Cs1 BO BPEMEHU € CYTOYHOM M CE€30HHON NepUOANYHOCTHIO. [103TOMY pacueT o)xunaemMoii cTeleHu Koppo3uu Me-
TaJUIOB B PA3/IMYHBIX KIMMAaTUYECKUX paiioHaX BbLIMOJHAIOT IO YCPEAHEHHbIM 3HAUYSHUSM METEOPONOrHYeCcKUX
napameTpoB [1]. [Ipu pa3spaboTke METOHOB pacueTa KOPPO3MOHHBIX MOTEPb NPH arMoc(epHoil KOppo3uu mc-
TMOJIb30BAJIMCH SKCIICPUMEHTAJIbHBIC JTaHHBIC, TMOJIYYCHHBIC IPU WCHBITAHWUAX HAa CTAaHUUAX, PACIIOJIOKCHHBIX B
Pa3IMYHLIX KJIMMAaTUICCKUX 30HAX 3€MHOTI'0 1Iapa.

PaccMoTpeHO HECKOJIbKO METO/IOB pacyeTa CTENeHN KOPpO3MOHHbIX (dexToB. [lepBbiit 13 HUX, Hanbosee
MPOCTO#, 3aKIIFOYAETCS B TOM, YTO CTETIEHb KOPPO3IUOHHOTO IPPEeKTa MOKHO paCcCUUTATh MO (OpMyIIe

M=kCK “Toke» (3

roe M — creneHb KOppO3MOHHOro 3¢dekTa, 3aBucsllas OT [yOMHbl NPOHUKHOBEHUS KOPPO3MU WM Macchl
KOPPOJMPYIOIIETO METANIA HA e/IMHUILY TIOBEPXHOCTH, MKM HIH I/M’; K. — Cpe/Hss CKOpOCTb KOPPO3UH B

YCJI0BUAX aTMOC(bepHI:IX HCHBbITAHUH, YCPEAHEHHAA; T3KC — MNPOAOJDKUTEIBHOCTD MpeAnojiara€Moun 3KCIiyara-

LMY METaJUIA B YCIIOBUSIX, OJTM3KUX IUIs IPOBEACHUSL.

CornacHo pabote [2] B ropoackoil MPOMBILUIEHHOH aTMoc(epe CKOPOCTb KOPPO3UM ANOMHHUS MOXHO
oxapakrepu3oBaTh 3HaueHHeM | — 4 Mxm/rox (1967 r.). [lo nanubiM ananuza AWM. ['omy6eBa u M.X. KagpipoBa
MPUBENICHHBIX B paboTe [2] CKOpOCTb KOPPO3UM ATIOMUHMS TOJ BIAKHO MIEHKOH 3a Mepuoi MPOJOKUTENb-
HocThiO 100 ¥ cocraBisieT [MKM]: mpoMbluieHHas atMocdepa (r. Mocksa) — 0,04; mopckas atMocdepa — 0,11;
cenbekas atmocgepa (r. 3senuropon) — 0,02, T.e. ecny Npeanoa0KUTh, YTO MPOJOKUTENILHOCTD YBIaKHEHUS
noBepxHoctH amomunus 100% wunu 8760 u/roa, Torna MakcUMallbHO BO3MOXKHAs CKOPOCTh KOPPO3MHU ISl pa3-
JIMYHBIX PalilOHOB COCTaBMUT, MKM/TOA: MpOMbIlIeHHas atMocgepa (r. MockBa) — 3,5; Mopckas atMochepa —
9,64; cenbckas atmocepa (r. 3seHuropon) — 1,75. Tlo pesynbraTam uccinenosanuii F0.H. MuxaiiioBckoro, co-
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rmacHo paGote [2], CKOPOCTb KOPPO3MH AMOMHHHS COCTaBNAeT [r/M>-Tox]: MpOMbILLIeHHas atMocdepa
(r. Mocxkga) — 0,45; cenbckas atmocepa (r. 3seruropon) — 0,18, a mo maraeiM uccnenoBanuit 1967 r. I'.K. be-
pykmruca u I'.B. Knapka npuBeieHHbIX B paboTe [2] CKOPOCTh KOPPO3HMH aMOMHHKS COCTaBseT [r/M>]: mpo-
MbIlLLIeHHas aTMmoc(epa — 3,8; cenbckas atmocdepa — 0,25.

AHanu3 TUTEpaTypHbIX UCTOYHUKOB [2, 3], a TakxkKe C y4eTOM TOro, YTO MO MpoliecTBUM Ooiee yem 50 et
KOHLIEHTpaLMa 3arpsA3HeHuii B aTMocdepe, BIUAIOLLAA Ha CKOPOCTh KOPPO3UH, BO3pOCia B 3HAUMTENILHOM cTerne-
HH, MO3TOMY MOXKHO CJeJ1aTh BBIBOA, UTO IS YCIOBUH YKpauHbl CKOPOCTh KOPPO3UH aJIOMHHHS HaXOOUTCA B
nuamaszoHe 1,75 — 3,5 MKM/TOI.

[MocTpoens! Tpahmky M3MEHEHUsSI OTHOCUTENBHOTO NPHUPAILEHNS] aKTHBHOTO COMPOTHBIEHMS (ha3HBIX MPO-
BomoB Bo3aymrHOit JIDIT (puc. 1) cormacHo BeIpakeHWo (6) U IBYX MPOBOJOB CTAHAAPTHBIX CEUSHUIA, COCTO-
ALUIAX U3 COOTBETCTBYOIIETO KOJMIECTBA MPOBOJIOK MUHUMAIIBHOTO M MAaKCUMAJIBHOTO THaMeTpOB (Tabnuia).

W3 pucyHka BUIHO, 4TO MpO-

1.2 JOJNbHOE AKTHUBHOE COMPOTHBIIE-
AR, I-- A-16(d=L7MM;  Ady=1,75 mkm) Hue (asHBIX ATIOMHHHMEBBIX TPO-
1112 — A-16(dg=1,7mMm;  Adg=3,5 MKM) BOJIOB, COCTOALIMX W3 TPOBOJIOK
3 A95(do=4,1MMm; Ady=1,75 MKM) MHHUMAJIBHOTO  CTaHAAPTHOro
14— A95(dg=41mm; Ado=3,5MKm) mmaverpa (1,7 mm) 3a 30 et
IKCIUIyaTalliid MOXeT (MpH Mak-
09 . 2 CHMaJIbHOM CKOPOCTH KOPPO3HUH)
yBenmuurcs Ha 30%, a 3a 70 jer
08 | — yasoutcs (100%). st mpoBo-
JIOB ¢ OONIBIIAM JAHAMETPOM TIPO-
BOJIOK  CTEMEeHb  BO3pacTaHWs
077 MPOAOJIEHOTO COMPOTHUBIICHUS
YMEHBIIAeTCs] W ISl MaKCHMalTb-
0.6 1 HOrO JWaMeTpa MpoBoJok (4,1
MM) TIpU TOH XK€ CKOPOCTH KOp-
0.5 7 posuu cocTaBut: 3a 30 JleT dKc-
1 mryatauun  12%; 3a 70 ner —

047 26%.
Ha ocHoBaHMM BBIp@KeHUS
031 e (1) MOXHO yTBEpXkJIaTh, YTO Xa-
R 4 pakTep Harpy3o04HbBIX MOTEPh akK-
021 THUBHOW MOIIHOCTH B BO3AYLIHBIX
JUHUSAX IEKTpornepenadd B Mpo-
01+ BNIPLIP N N— wememmnt 3 Lecce MX 3KCIUlyaTaluu ompene-
s T JsieTca MyTeM W3MEHEHUs 3Haue-
T o | | | | HUAW MPOAOIBHOTO aKTUBHOIO CO-
0 15 30 45 60 75 EKC NpOTUBJICHNS (ha3HbIX ATIOMUHU-

Puc.1. 3aBucumocts AR*é =f(73;é~,Ad0)qu NMPOBOJ0B MapKH €BLIX Np0BOA0B JISTL.

A-16 u A-95 npu kpaiiHMX 3Ha4YeHUSIX CKOPOCTH KOPPO3UHU

Tabnuua
Du3nyecKne XapaKTePUCTHKH CTAHAAPTHBIX MPOBOAOB Bo3aAYHbIX JIJII
IIpoBoaa mapok A u AKII
Homunanbnoe "
2 HomunanbHblii AMameTp
ceyeHHe, MM Yuco npoBoaok Yucj10 n0BUBOB
MpOB0J0K, MM
16 7 1,70 1
25 7 2,13 1
35 7 2,50 1
50 7 3,00 1
70 7 3,55 1
95 7 4,10 1
120 19 2,80 2
150 19 3,15 2
185 19 3,50 2
240 19 4,00 2
300 37 3,15 3

CrnepnoBartesbHO, UCNIONb3Y BelpakeHus (1) u (2), B o0LieM ciiyyae MOKEM 3amucaTh
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APgy; =3I*(R,+AR, ) =3I°R, .. +3I°AR, 9)

T.e. Harpy304yHble MOTEPH B BO3AYIIHBIX JIMHUAX COCTOST U3 IBYX COCTABJISIOLIMX: MOTEPh, COOTBETCTBYIOIINX
MacropTHLIM XapakTepucTikam nposojos JIDIT AP, ., , u BeuduHbl Npupailenus noteps OF,.., 06ycnos-
JIEHHOW M3MEHEHUAMU CONPOTHBIIEHUS PpoBoA0B JIDII 3a cpok sKcIuTyaTalyu, T.e.

APgjr = AB gy +0Fc - (10)

3aBUCHMOCTD BEJTMYMHBI aKTUBHBIX MOTEPh MOINHOCTH B BO3YLIHBIX JIMHHAX DJIEKTPOTEpenadn OT Mpo-
JOJDKUTENBHOCTH dKCITyaTauuu JIDTT M CKOPOCTH KOPPO3WH aTIOMUHHEBBIX IPOBOJOB € YIETOM MX HaYAIBHON
(pm3MUIecKoit XapaKTepUCTUKN

APgj1 = f (T, Ny, dyy) (11)

MOJTy41M, BOCMOJIb30BABIIKMCH BhIpaxkeHUsAMH (4), (6) 1 npoBeas HeoOXoaAuMble Mpeodpa3oBaHus,

Ay

APgr = 31 2RHall(1 - d 9KC
0

2 (12)

[IpencraBnens rpaduueckue 3aBUCUMOCTH (prc. 2 U 3), WUTIOCTPUPYIONINE CTETICHb W XapaKTep HapacTa-
HUA aKTUBHBIX HArpy304HBIX MOTEPH MOIIHOCTH (B OTHOCHUTECIIBHBIX e/:[I/IHI/I].[aX) B BO3OYIIHBIX JIMHUAX DJICKTPO-
nepegadyn ajsd aJFOMUHHUEBBIX TTPOBOJOB CTAaHIAPTHBIX ceueHni pun 000CHOBaHHBIX paHee TPaHUIHBIX CKOPO-
CTAX aTMOC(epHOI KOppO3HH.

Ananmms3 KPUBBIX TTOKA3bIBAET, UTO CTECTICHDb BIIMHUA KOPPO3UHU BO3PACTAECT C YMEHBIICHUEM TUaMeETpa 1po-
BOJIOK, (hopMupyronux (a3Hblil MpoBo, u 3a 70 JIeT SKCTTyaTalul MOXET yIBOUTh HArpy309YHbIE TIOTEPH.

AR“BJY AP*BJY
LI 97A16, do=1,70mm 1 04T 1 A-16, dg=1,70mm 1
| |2.A-35, dg=2,50 mm 2.A-35, dy=2,50 mm
17 13.A-50, dy=3,00mm 035k |3-A-50, do=3,00mm
0g" 4. A-95 dyp=4,10 mm 4. A-95 dy=4,10 mm
' 5.A-120, dy=2,80 mm 5.A-120, dy=2,80 mm
0.8 0.3
0.7] T
0.25 2
0.6 2 5
1 5 0.2 3
0.5
3 1
0.4] 0.15 4
4
0.3 —+
0.1
0.2
0.1 0.05
0 15 30 45 60 75 0 15 30 45 60 75
9KC TZ;KC
Puc.2. XapakTep u3MeHeHUsI HArPy304YHbIX Puc.3. XapakTep u3MeHeHHs1 HArpy304HbIX
noreps B Bo3aywHbIx JIIII B npouecce noreps B Bo3aywHsbIx JIDII B npouecce
sxenryatauun aas Adg = 3,5 mem/r axenyatauuu aas Adgy= 1,75 mxm/r
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BuiBoabl

1. AT™MocdepHast Koppo3us aTIOMHUHNEBBIX TIPOBOJOB BO3AYIIHBIX JIMHUN MPUBOIUT K YMEHBIIECHHUIO AWa-
MeTpa 1 3p(PEeKTUBHOrO CeUeHHUs KUIbl MPOBOJAA, YTO B CBOIO OUEpEeAb BIMACT HAa 3HAYEHWE MPOAOJbHOTO aK-
TUBHOTO conpoTusienus JIDII, mpakTuueckn ocTaBisas 0e3 N3MEHEHNs BEJIMYHHY PEaKTHBHOIO COMPOTHBIIEHUS
JIMHUY JJIEKTpoTiepeiay.

2. YcTaHOBIIEH 3aKOH U3MEHEHHNS MPOJ0JILHOTO aKTUBHOTO COMPOTUBJIEHHS BO3AYIIHBIX JUHUIA, B COOTBET-
CTBHM C KOTOPBIM BEJINUMHA MPHPALICHNS] aKTUBHOTO COMPOTHBIIEHUS MPOBOJOB 3aBUCUT OT MPOJOIKHUTENBHO-
CTHU BKCIUTyaTalMy BO3AYLIHON JIMHUM, 3HAUSHUIl CTAaHAAPTHBIX JUaMETPOB MPOBOJIOK, (OPMHUPYIOIINX MPOBOL,
W CTeTIeHN W3MEHEHHs IUameTpa MPOBOJIOKM MPOBOJA B Pe3ylibTaTe KOPPO3WH 3a OJHMH ToJ (CKOPOCTH KOppo-
3WH).

3. s ycnoBuii YKpanHbl CKOPOCTh KOPPO3WH ATIOMHUHHEBBIX MTPOBOAOB CJIEAyeT MPUHIMATh B IHana3oHe
1,75 — 3.5 Mmxm/ron (U1t CENBCKUX M TOPOJACKMX paiioHoB). [Ipn 3TOM mpomosbHOE akTHBHOE COTPOTHBIICHHE
(ha3HBIX ATIOMUHHEBBIX TPOBOJOB, COCTOSIIUX M3 MPOBOJIOK MUHUMAIBHOTO CTaHIapTHOTO anameTpa (1,7 mMm),
3a 30 JieT 3KCIUTyaTalur MOXeT (TIPH MaKCHUMAJILHOM CKOPOCTH KOPpO3uH) yBennmunuThes Ha 30%, a 3a 70 et —
yasoutbes (100%). {1 mpoBOJOB C MaKCHMMaJbHBIM JHAaMETPOM MPOBOJIOK (4,1 MM) cTemneHb BO3pacTaHUA
MPOJOJBHOTO COMPOTHBIICHNST YMEHBIIAETCS U TIPH TOH K€ CKOPOCTH KOPPO3MH COCTAaBUT: 3a 30 JIeT 3KCIuTyaTa-
uuu 12%; 3a 70 net — 26%.
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