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NPEAUCIIOBUE

IIpoexTHpOBaHHE 3IEKTPOIHEPTETHYECKHX CHCTEM TpebyeT KOMILIeKC-
HOro NMoAXoAa K BHOOPY H ONTHMH3AIHH CXeM 3JIEKTPHIECKHX ceTelk
H TEXHHKO-3KOHOMHYECKOMY OG0CHOBaHHIO pellleHHH|, onpeaesiomux
COCTaB, CTPYKTYpY, BHEIIHHE M BHYTPEHHHE CBA3H, IMHAMHKY pa3BH-
THSA, TapaMeTphl H HaJEXXHOCTh paGOTHL CHCTEMBI B 1I€JIOM H €€ OTJeNb-
HHIX 3JIEeMEHTOB.

Pemenue 3Tux 3anay Tpebyer Hcnoib3oBaHus Gonblioro o6bseMa
HHboOpMalLHH, paccpeqoTOYeHHOH B pa3sfIMYHBIX JIHTepaTYPHLIX HC-
TOYHHMKAX, HOPMATHBHEIX NOKYMEHTaX, BeAOMCTBEHHBIX HHCTPYKLHAX,
a TakXe HaKOIJIEHHOrO AeCATHNETUAMM OTEYECTBEHHOIO H 3apy6eXHOo-
ro onbiTa NpoeKTHpPOoBaHHA. KOHIIeHTpalHs TaKOro Marepuaia B ONHOM
H3IaHHH CYIIeCTBEHHO obJierdaeT paboTy NpOEKTHPOBIIHKA.

B CCCP Takyio posib ycllelIHO BHITONHSAN «CNpaBoYHHK IO NpPoeK-
THPOBaHHIO 3JIEKTPO3HEPreTHUecKUX cucTeM» noj peaakiuel C. C. Po-
KotaHa 1 M. M. lllanupo, seinepxapumit 3 uananus (1971, 1977 u 1985 rr.).
Ycnex xHHrH (3-¢ u3nanue THpaxoM 30 000 3K3eMIIAPOB pa3oNLNIOCh
04YeHb GRICTPO) MOCYAHII aBTOPOB MOATOTOBHUTH B 1990 I. 4-10 pefakLHIO.
OnHaKo 1o He 3aBUCAIIHM OT HMX NMPUYMHAM 3TO H3aHHe He BHILIO
B CBET.

3a npouwenuye ¢ Tex nop Gonee 20 jeT B CTpaHe NPOH3OULIH CyIle-
CTBEHHBIE COLIHANBHO-3KOHOMHYECKHE H3MeHeHHs. OGpa3oBaHHe Ha Tep-
puTopuu 6uBIIero CCCP psana caMOCTOATENBHEIX TOCYAAPCTE H3Me-
HHMJIO cocTaB M cTpYKTYpY EnuHoilt aneprernuecko#t cucrems (E9C)
cTpanbl. [lepexon K peIHOYHOM 3KOHOMHKEe KOpeHHBIM 06pa3oM oTpa-
3WICA Ha 3/IEKTPO3HEepreTHKe. 3HaYHTeNbHasA 4acTh COOGCTBEHHOCTH B OT-
paciii aKIlMOHHPOBaHa U NMPHBATH3NPOBAHA C COXPAHEHHEM KOHTPOJIb-
HOro nakera akuM# y rocynapcrsa. Co3aH pIHOK 3/IEKTPO3HEPIHH.

B 3THX ycJIOBMSX aBTOpH, NpPMHHMABIIHE yyacTHe B paspaboTke
YKa3aHHOrO CIIPABOYHHUKA, COWIH HeOOXOMUMEIM NOArOTOBHThH HACTOSA-
mee M3NaHHe, OTPaHHYMBIUKHCH B HEM BONpPOCaMH MPOEKTHPOBAHHA
3NeKTpHUYecKHuX ceTeld. [IpH 3TOM B OCHOBHOM COXpaHeHHBl CTPYKTypa
H HaMMeHOBaHMA pasfejioB. Marepuan npedbAYNIEro H3AaHHA Cylle-
CTBeHHO 0GHOBJIEH, a B pAifie pa3fieJioB — MOJHOCTHIO NepepaGoTaH.



ABTOpH CTPEMHMJIMCEH B CXaToi ¢hopMe NpUBECTH HEOOXONUMYIO HH-
dopManuio Mo paIBUTHIO COBpEMEHHBIX 3MEKTPHYECKUX ceTel, MPHH-
LHUNMHAJLHEIM METONHYSCKHM BOIpPOCAM MPOSKTHPOBAHMSA, CTOHMOCT-
HEIM MOKa3aTesIAM 3JIEMEHTOR 3TeKTPHUECKHX ceTell, a TakKe MocaeqHHe
IOaHHBIE M0 OTeYecTBEHHOMY 000pYAOBaHHIO H MaTepHasaM, IpHMeHse-
MBIM B 3JIEKTPO3HEpPreTHYeCKHX CHCTeMaX.

B HacTosileM M3IaHHUM YITeHH H3MEHEHHS CTPYKTYPH poccHitckoi
SHEPreTHKH H TpeGoBaHHA HOBHIX HOPMaTHBHEIX JOKYMEHTOB.

ABTOpH BbipaxaloT npu3darensHocts JI. . Pynuk u P. M. ®pum-
Oepry 3a MoJie3Hble MpeoXeHH.

ABTOpHI GarofapAT pelieH3eHTa K. T. H. B. B. Morupepa 3a neHHBIe
3aMeYaHHuA, cIeaHHbIe HM MIPY NPOCMOTPe PYKOITHCH.



Paspen 1

PASBUTUE SHEPTETUMECKUX CUCTEM
U SJIEKTPUYECKUX CETEMN.
3A0A4YUN UX NPOEKTUPOBAHUSA

1.1. PASBBUTUE SHEPFOCUCTEM POCCHUM

Hauano pa3suTHA 31eKTpo3HepreTHKHU Poccuy cBA3aHo ¢ pa3pa-
6oTkolt ¥ peanusauueit rana F'OBJIPO (I'ocynapcTBeHHasgs KOMHCCHS
no snekTpudukauuy Poccuu). DHepreTHKH Hamel CTpaHBl NePBLIMH
B MHpe MOJYYHJIH ONBIT IIMPOKOI0 IOCYAapCTBEHHOrO IIAHHPOBAHHA
LieJIOH OTpaciy NPOMEIILIEHHOCTH, TAKOM BaXHOH U onpenensiiomei, Kak
aJleKTpo3HepreTuka. MasectHo, 4To ¢ nrana F'OBJIPO Havalock MHO-
rojieTHee NMJIaHHPOBaHHWe Pa3BHTHS HapogHoOro xo3sicTea B MaciuTabe
Bcell CTpaHbl, HaYaJlUCh NlepBble MATHIIETKH.

TIpHHUMNBI LEHTpaNH3alMH BRIpabOTKH 31€KTPO3HEPTHH H KOHLEH-
TpalM¥ FeHEPHPYIOUIHX MOLIHOCTeH Ha KPYNMHBIX pafOHHBIX 3/IEKTpPO-
cTaHIHAX 06ecneYymIn BRICOKYIO HaleXHOCTh paboTs n addexkTHsn-
HOCTh 3HEPreTHUYECKOro Xo3sMcTBa cTpaHbl. Bce rofbl CTpOHTENLCTBA
3JIeKTpPO3HepreTHKA OnepeXaia TeMITbl POCTa BaJoBOM POMBIIILIIEHHON
TIPOAYKIHH. DTO MPHHIHUNHAIBHOE TIOJIOKEHHE M B IOC/IEAYIOLIHE TOIBI,
nocne 3apepiieHus niuaHa [OBJIPO, npononxano CnyXHTh reHepaib-
HHIM HanpaBJIeHHEM Pa3BHTHA 3JIEKTPO3HEPreTHKH M 3aKJIaJbIBaJIOCh
B MOCJIeNYIOLIHe NNaHbl pa3BUTHA HapoxHoro xossifcTea. B 1935 r. (xo-
HeYHBI# cpok BeIMonHeHHd nmaaHa [ODJIPO) ero xonuyecTBEHHEBIE MO~
Ka3aTeJIM MO Pa3BUTHIO OCHOBHBIX OTpacjell MpOMBIIIEHHOCTH H 3JIeK-
TPO3HEPreTHKH OBIIM 3HAYHTENbHO NMepeBHINOJIHeHH. Tak, BajoBas
NpOAYKUHSA OTAENBLHEIX OTpaciel MpOMBIIJIEHHOCTH BLIPOC/IA IO CpaB-
HeHwulo ¢ 1913 r. Ha 205—228 % nporus 180200 %, HaMeYeHHEIX Ma-
HoM I'OBJIPO. OcobeHHO 3HAYUTENLHEIM GLUIO MepEBLINONHEH e IIaHa
Pa3sBUTHA 3JIeKTPOdHEpTeTHKH. BMecTo HaMe4yeHHOTO NJIaHOM CoOpy-
xeHus 30 snexTpocTaHum#t OsI0 mocTpoeHo 40. Yxe B 1935 r. mo npo-
u3Bonctsy anekTpos3Hepruu CCCP nmeperHan Takue 5KOHOMHYECKH pa3-
BHTBIE CTPaHHl, KaK AHIIHA, Ppanuusd, Uranus, u 3aHaI TpeThe MECTO
B Mupe nocie CIIIA u lepmanuu.

JIuHaMHKa pa3BUTHA 3JeKTpoaHepreTndeckoit 6asst CCCP, a ¢
1991 r. — PoccuH, xapakTepHuayeTcs qaHHbIMH Tab. 1.1 u puc. 1.1,

Pa3BuTHE 3JIeKTPO3HEpPreTHKH cTpaHu B 1930-e rr. xapakrepu-
30BaJioch HayalloM (popMHpOBaHHA »HeprocucreM. Hama crpaHa mpo-
TAHYJIach ¢ BOCTOKA Ha 3amaj Ha OfHHHAaALAaTh YacoBEIX nosgcoB. Co-
OTBETCTBEHHO 3TOMY B OTHE/JIbHBIX PETHOHAX MEHAETCH NMOTpe6GHOCTH
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B 3JIEKTPO3HEPIUH U PeXHMMH paboTH 3nekTpocTaHuull. DddexTHBHEE
MCIIOJIB30BaTh HX MOILHOCTB, «TlepeKayHBas» ee Tyja, Ile oHa Heobxo-
IMMa B OaHHEIK MoMeHT. HaieXHocTh H YCTOWYHBOCTH CHaGXeHMS
3JIEKTPOIHEPTHEN MOXHO obecneYyUuTh THING MPH HAIMYHU B3aHMOCBS-
3elt MeXOy 3MeKTPOCTAHIIHAMH, T. €. IpH 06beJHHEHHH SHEProcHCTEM.

K 1935 . B CCCP paboTano mecTh 3HepIrOCUCTEM ¢ rofoBoOi BHpa-
60TKOM 3neKTpo3HepruM csuimie | mapa KBT4 Kaxzaas, B TOM YMcie
Mockosckas — okoo 4 Mapa KBr-4, Jlenunrpanckas, Jonenxas u Jxe-
npoBckas — Gonee yeM 1o 2 Mupa KB4, [TepBhie aHeprocHcTeMBl GBLITH
CO3[aHH Ha OCHOBe JUHHMHN 3/1eXTponepenadyd HanpsaxeHueM 110 kB,
a B JIHenpoBcKo# aHeprocMcreMe — HanpaxeHueM 154 xB, xotopoe
GBLUIO NPHHATO JUIS BREIAaYH MOIIHOCTH [IHenpoBsckoit I'DC.

Co crreyIommuM 3TaloM pasBUTHA SHEProcucTeM, XapaKTepH3YIOIHM-
csl pOCTOM IlepefaBaeMOf MOIIHOCTH M COeIMHEHHEM 3JIeKTPHYECKHX
ceTell CMEXXHBIX 9HEProCHCTEM, CBA3aHO OCBOEHHE 3JIeKTponepeaay Kiac-
ca 220 xB. B 1940 r. nns cBsf3W ABYX KpynHeiinux sHeprocucteM IOra
CTpaHH GHINIa coopyXeHa MeXcHcTeMHas nuHuMA 220 kB Hon6Gacc —
HOuenp.

HopMasnbHoe pa3BuTHEe HApOXHOIO X03AHCTBA CTPaHHI H ero 3/1eKTpo-
aHepreTHyeckof 6asul ObuIO mpepBaHo Benukoi OrteyecTBeHHON BOH-
HOH 1941—-1945 rr. Ha TeppuTOpHH paia BpeMEHHO OKKYNHPOBaHHBIX
palloHOB OKasanMch 3HeprocucTeMul YKpauHsl, Cesepo-3anana, Ilpu-
DanTHKHU U psajia HeHTpalbHEIX paiioHOB eBpornelickoll yacTH cTpaHBHI.
B pesynrTaTe BoeHHBIX AeHCTBHH IIPOU3BONCTBO 3/IEKTPOSHEPTHHM B CTpa-
He yrano B 1942 r. no 29 mapn XB1-4, 4TO cyluecTBEHHO yCTYNallo Nnpej-
BOEHHOMY rofy. 3a roasl BOMHE GhUIO pa3pylleHo Gonee 60 KpynmHBIX
3IeKTPOCTaHIH | 06melt ycTaHOBIeHHON MOomHOCTEIO 5,8 MITH KBT, uTO
OTOPOCHIIO CTPaHY K KOHIIY BOMHBI Ha YPOBEHb, COOTBETCTBYIOIIHH 1934 .

Bo BpeMs BoltHE GHIJIO opraHH30BaHoO Nnepsoe O6LeNHHEHHOE JHC-
netyepckoe ynpasieHue (OOY). OHo 65110 co3aaHo Ha Ypaie B 1942 1.
IS KOOpAMHAUMH paGoTH TpeX palfOHHBIX 3HepreTHYeCKHMX ynpablie-
Huit: Ceepanosanepro, [lepManepro u Uens6aHepro. 3TH 3Heprocucre-
MBI paGoTanyu napajnieasHo o THHUAM 220 KB.

B xoHUe BOHHEI ¥ 0cOoBeHHO cpa3y Xe Tocjie ee OKOHYaHHs OBLIH
pa3BepHYTH paboTHl 110 BOCCTAHOBJIEHHIO H GEICTPOMY Pa3BUTHIO 3JIEK-
TPO3HepreTHYeCKoOro xo3gcrea crpainl. Tak, ¢ 1945 no 1958 r. ycta-
HOBJIEHHAS MOIHOCTh JMEKTPOCTAHIUM yBelHyuiach Ha 42 MiH KBT,
MM B 4,8 pa3a. [IpoM3BOACTBO 3/IeKTPO3HEPTHH BHIPOCJIO 32 3TH FOABI
B 5,4 pa3za, a cpelHerofoBOi TeMIN NpHpocTa MPOU3BOACTBa 3JIEKTPO-
3HepruM cocTasui 14 %. 910 no3sonuio yxe B 1947 r. BHUTH M0 Npou3-
BOJCTBY 2/IeKTpHYecKOH SHeprum Ha neppoe mecro B EBpone u sTopoe —
B MHpE.

B Hayase 1950-X IT. pa3BepHYJIOCH CTPOUTENLCTBO Kackaa ruapo-
y37n0B Ha Bonre. OT HUX NPOTAHYIMCH Ha THICAYY H GoNlee KUJIIOMETPOB



K IIPOMEILIJIEHHEIM paitonaM LleHTpa ¥ Ypaia THHHH 3JIeKTpolepenadu
HanpaxenueM 500 xB. Hapany ¢ Beiayeit MOIHOCTH ABYX KPYITHEH KX
Bomxkckux I'9C 310 06ecneunno Bo3MOXHOCTh NapajulebHOH paboTh
sHeprocucteM LlenTpa, Cpennelt u HuxHet Bonru n Ypana. Tax G
3aBepilieH nepBult oTanm co3gaHusa EnuHON 3HepreTH4YecKoi cHcTeMEI
(EBC) crpaHH. BTOT NEpHOX Pa3BHTHA 3JIEKTPOIHEPreTHKH NMpexX/e Bee-
ro 6HJ CBA3aH C NPOLECCOM «3eKTPHUKALMM BHIMPH», TIPH KOTOPOM
Ha NepBLit NNaH BECTYNaNa HeOGXOMMMOCTE OXBaTa 0GXHTOH TeppHTO-
PHH CTPaHH CeTAMH LEHTPaJIM30BAHHOrO JIEKTPOCHAGXEHHS B KOPOT-
KHE CPOKH H TIPH OrpaHHYeHHHX KaIlUTAJIOBJIOXEHHAX.

B 1970 r. X EnuHo#f 3HeprocucreMe eBpomnedcKoit yacTH CTpaHHl
6nna npucoeauHeHa OGnenuHeHHas 3HeprocucteMa (O9C) 3akaska-
3b4, 2 B 1972 r. — O3C KazaxcraHa ¥ oTAeNbHEE palionul 3anaguoit CH-
GHpH.

TTpon3BOACTBO 3NEKTPO3HepruH B 1975 r. Mo cTpaHe AOCTHINO
1038,6 Mupn kBT4 M yBeTHYHIIOCH O cpaBHeHHIo ¢ 1970 1. B 1,4 pa3a,
yTo 06ECneYnsio BEICOKHE TEMIL Pa3BUTHA BcexX oTpaciell HapoaHOro
xoasitcTBa. BaxHeIM 3tanoM pa3suTHa EDC gBUIOCE NpHCOEIHHEHUE
K He#t sHeprocucteM CHGHpH NnyTeM BBoIa B pab6oty B 1977 1. TpaH3HuTa
500 kB Ypan — Kazaxcran — Cu6Hpb, 4TO cnoco6CTBOBAIO MOKPRTHIO
JedHIUTa 3eKTpodHepruy B CHOHMPH B YCIIOBHAX MAJTOBOAHEIX JIET,
M, C Ipyroi# cTopoHH, Mcnoab30BaHH0 B EDC cBoGOMHEX MOIIHOCTEH
cubupckux I'SC. Bee aTo obecneymsio Gonee OLICTPHIA poCT NMPOH3BOI-
CTBA H MOTpeGNIeHHUA SJICEKTPOIHEPTHH B BOCTOYHRIX paioHaX CTpaHH
U1 o6ecneyeH s pa3BUTHA SHEProeMKH X IIPOH3BOICTB TEPPUTOPHAIBHO-
IMPOMEINIJIEHHEIX KOMILIEKCOB, TaKuX Kak Bparckuit, Yers-Hnumckuit,
Kpacnospckuit, Cagno-Illymencku#t u gp. 3a 1960—1980 rr. npous-
BOJICTBO 3JIEKTPOSHEPTHH B BOCTOYHBIX perHOHAX BO3POCIIO TIOYTH B 6 pa3s,
TOra KaK B eBpolelickoff YacTH cTpaHKI, BKloyad Ypan, — B 4,1 pasa.
C npucoenuHeHnHeM 3HeprocucteM CubupH K EDC pabora HauGonee
KPYIHHX 3JIEKTPOCTAHIHHA ¥ OCHOBHHIX CHCTEMOOOPa3y IO MX THHH A
3JIeKTpolepenady cTaja ynpaBiaThcd M3 efHHOro nyHkra. C mynsra
enTpansHoro mucnerdepckoro ynpasienus (LLAY) ESC B Mockse ¢ no-
MOIIBIO pa3BeTBJIEHHOM CETH CPEACTB AHCIIETYEPCKOM CBA3H, aBTOMa-
THKH ¥ TeJleMeXaHHKH TUCIeTYep MOXET B CYHTAHHKIE MHHYTH Iepebpa-
CRIBaTh IIOTOKH MOIIHOCTH MEXIY 3HeprooOGbeNHHEHMAMH. DTO 0obe-
CHEYMBACT BOIMOXHOCTh CHHXEHHS YCTaHAaBJIMBaeMhIX Pe3CPBHBIX
MOIIHOCTEH.

HoBriit 3Tan pa3sBUTHA 3JIEKTPOSHEPreTHKH (TaK Ha3hBaeMas «3JIeK-
TpUpHKALHA BrIyObs), CBA3AHHLIH ¢ HeOOXOMMMOCTEIO OOeceueHHA Bee
BO3pPACTAIOLIEro CIpPOca Ha 3/IeKTPO3HEPTHIO, MOTpe60Ball AabHeHIIero
Pa3’BHTHA MAaricTpajibHBIX H PaclpeNeTHTENLHHX ceTet M OCBOeHMSA
HOBRHIX, 6GoJyiee BRICOKHX CTyIleHeH HOMMHAJIBHBIX HanpaxeHU# M ObLI
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HamnpaBJieH Ha MOBLIIIeHHE HAAeXHOCTH 3JIeKTpocHabXeHH CyIleCTBY-
IOLIUX ¥ BHOBB NIPHCOENMHSAEMBIX ITOTpeGHTENeH. DTO MoTpeGoBano co-
BEpPIIEHCTBOBaHMA CXEM 3JIEKTPHYECKHX ceTelf, 3aMeHBl GH3HYeCKH H3-
HOLIIEeHHOr'0 ¥ MOpaJIbHO YCTapeBlllero 060py0BaHM A, CTPOUTENbHBIX
KOHCTPYKUMMH K coopyXeHHI.

K 1990 r. aneKkTpo3HepreTHKa CTpaHH NOJYYHJIA HNalbHelimee
pa3BHTHe. MOIIHOCTH OTACAbHHX 3NEKTPOCTAHUHUH NXOCTHINIM OKOJIO
5 maH kBt. HaunGonemiyo ycTaHOBJIEHHYIO MOIIHOCTh HMenn Cyp-
ryrckag 'PBC — 4,8 mun kBT, Kypckas, banakoeckada M JleHnHrpan-
ckasg ADC — 4,0 mau kBt, Caano-Illymenckas I'9C — 6,4 MaH kBr.

Pa3BuTHe 3/IeKTPO3HEPreTHKH MPOAOJIXKANO HATH OlNEPexalomHUMHU
TeMmnamu. Tak, c 1955 r. npousBoncTBo 3nekTpo3Hepruu B CCCP BhI-
pocio 6onee 4eM B 10 pa3, B To BpeMsl KaK NPoH3BeNeHHN ! HallHOHANb-
HBI} Joxon yBeu4miIcs B 6,2 pa3a. YcraHOBIeHHas MOLIHOCTE 3JIEKTPO-
cTaHuu# yBenuunnack ¢ 37,2 MiIH KBt B 1955 1. 1o 344 MaiH KBT B 1990 1.
IIpoTAXeHHOCTh 2/IeKTpHYEeCcKHX ceTelt HanpaXeHHeM 35 KB u Bulllie
B 3TOT MepHof Bo3pocha ¢ 51,5 no 1025 Teic. KM, B TOM YHCJie Hamnpsixe-
HueM 220 xB u Beime — ¢ 5,7 Thic. Ko 143 THIC. KM. 3HAaYHTENBHEIM OO~
CTHXCHHECM Pa3BHTHA 3JIEKTPOIHEPreTHKH ObLIO OGbEAMHEHHE H Opra-
HHU3alMA napajiensHoit paGoTH 3HeprocucTeM cTpaH — wieHop C3B,
obmas ycTaHOBJICHHas MOIIHOCTD 3/IEKTPOCTAHLHH KOTOPBIX NPEBBICH-
na 400 MaH KBT, a 3JIeKTpHYEcKas CeTh OXBaTHJIa TEPPHTOPHIO OT Bep-
nuHa no Ynaun-Baropa.

SnexTposHepreTuka 6niBumiero CCCP B TeyeHMe IUIMTENBHOrO TieE-
pHona BpeMeHM pa3BHBANach KaK eXMHBIH HapOXHOXO3AHCTBEHHHIH KOM-
nnekc, a E9C cTpaHsl, ABIAIONIIAACA €ro YacThlo, 0OecneyHBaia MeX-
pecnyGIHKaHCKHe NMEPETOKH MOIIHOCTH H 2JieKTpo3Hepruu. o 1991 r.
EBC dyHKuHOHHpOBaNa KaK rocyaapcTBeHHas obllecolo3Has LieHTpa-
JNM30BaHHas cTpyKTypa. O6pasopanue Ha TepputTopuu CCCP He3apucu-
MEIX TOCYApCTB IPHBENIO K KOPeHHOMY M3MeHeHHIO CTPYKTYPHI YIIpaB-
JIEHHUS M Pa3BUTHA 3JIEKTPOIHEPTETHKH.

H3MeHeHHe TOMHTHYECKHX H SKOHOMHYECKHX YCJIOBMIM B CTpaHe
yXe B 3TO BpeMsl CTaJI0 OKa3kIBaTh Cephe3HOe HEraTHBHOE BIHAHHE Ha pa3-
BUTHE H (DYHKLMOHHPOBAHHUE 3/IEKTPOIHEPreTHKH. Briepshie 3a nmocie-
BOeHHBIE rofibl B 1991 I. yMeHBIIHJIACh YCTAHOBJIEHHAS MOIIIHOCTE 3JIeK-
TPOCTAaHU MM, CHU3UIHCH BRIpabGoTKa U MoTpebieHHe 3MEKTPOIHEPrHH.
YXyIIIMIKCE MOKa3aTeM KavyecTBa eKTpUuYecKoi aHepruu. Bospocnu
MOTEPH 3NEKTPO3IHEPTHH B 3JIEKTPHYECKHUX CETAX, YAe/bHEIE PACXOMBI
TOIUIHB2 HA NMPOH3BOACTBO ICKTPHYECKOH M TelnoBOH SHepruu. ¥Yae-
JINYHJIOCE YHCJIO OTpaHHYeHH I M OTKIIIOuEHU I moTpeGUTeNel, CylieCTBEH-
HO CHHU3MJIMCH NTOCTABKH 3/IEKTPO3HEPIHH B cTpaHbl BocTouHoit EBponkl.

O6pazosanue Ha TeppuTopuH OsIBIero CCCP He3aBHCHMEIX rocy-
JapcTB H pasfiell 3JIeKTPO3HEPreTHYeCKoH cOGCTBEHHOCTH MEX Y HEMH
NPUBEIH K KOPEHHOMY M3MEHEHHIO CTPYKTYPHI YIIPaBJIeHUs 3IeKTPO-
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9HepreTHkol. B 3THX rocynapcteax GLUIH Co3aHK COGCTBEHHBIE Opra-
HH YIIpaBlIeHHA M CAMOCTOATENbHEE CYObeKTH X03AiCTBOBAHHSA B BJEK-
Tpo3HepreTuke. PazpynieHue cHcTeMH NLEHTPAJIH3OBAaHHOTO YIpamje-
HHA TaKMM CJIOXHBIM eIHHHM TeXHONOTHYEeCKMM O0BLEKTOM, KaKUM
6mna 3nekTpo3HepreTika CCCP, mocraBuiio 3afayy ckopeliméro cos-
JAHHA CHCTEMH CKOOPIMHHPOBAHHOIO YNpPaBJICHHA M ILIAHHPOBAHHA
Pa3sBHTHA NIEKTPO3HEPreTUKH rocynapetrs ConpyxecTsa.

Jns atux neneit rocynapcrsa — wieHsH CHI saxmiounnu 14 dpeppansa
1992 r. cornamenue «O KOOPAWHAIMH MEXTOCYAApCTBEHHKX OTHOIIE-
Huit B obnacT anexkTpo3HepreTuku Conpyxectsa HezasHcHMHX Tocy-
[JApCTB», B COOTBETCTBHH ¢ KOTOPHIM ORI CO3NaH DeKTPOIHEpreTHYE-
ckmit Coper CHI u ero nocrosHHO paGoTtaommit opraH — UcrmonHuTENE-
HHH xoMHuTer. DnekTpos3HepreTudecKkuM CoseroM CHI Guin npuHAT
PAR BaXHKIX peIeHHH#, cioco6CTBYIOMMX CTaGNIM3alNK 3EKTPO3Hep-
reTHKH rocyaapcts Conpyxecrpa. OnHako npeobiafaHue Je3HHTerpa-
HHOHHKX NpoueccoB B 3koHoMHKe ctpaH CHT B nenom, HapymeHue
cnoxusinuxcsi B EDC npHHIMNOB KOOPAHHAIMM YIIpaBleHHs IIPOH3-
BOACTBOM M PacnpelclieHHEM 3JIEKTPO3HEPTHH, OTCYTCTBHE 3ddek-
THBHHIX MeXaHH3MOB COBMeCTHOlt paGoTH, HecmocOGHOCTE OTAENBHBIX
SHEProCHCTEM 00eCIeYHTh MToAiepXaHHe YacToTH B TpebyeMuIx Auana-
30HaX MPHBEJH K NpeKpameHHIo napayeabHoll paboTH MexXny 60nb-
DIHHCTBOM 3HEPrOCHCTEM, T. . pakTH4YecKH K pacnany ESC GuiBiero
CCCP u, cOOTBETCTBEHHO, K NIOTepe BceX NMpeMMYINEeCTB, KOTOphle OHa
obecneynpana.

OCHOBHBIE H3MEHEHNA B 3NIEKTPO3HepreTike PoccHH 3a nocnenHue
IO CBA3AHH ¢ aKIMOHNPOBAaHHEM 00BEKTOB ANEKTPOIHEPTeTHKH, B pe-
3yJLTaTe KoTOoporo Ha ¢eiepajibHOM ypoBHe OulJIo 06pa3opaHo Poccuit-
CKO€ aKlHOHepHOe obIecTBO 3HepreTHKH M 3nekrpudukaunu (PAO)
«EDC Poccuu», Ha perHOHAIEHOM YPOBHE — aKIIHOHepHEIe obuecTsa —
AO-3Hepro ¥ Hauanock co3aanue (elepaabHOroO ONTOBOTO PHHKA 3JIeK-
TPOSHEpPrUM U MOIIHOCTH.

HecMoTps Ha TsXelble 9KOHOMHUYECKHE YCIIOBHS B CTpaHe, 3IEKTpO-
3HepreTHyeckas orpacib PoccHH Nnponoinkana B LeJoM oGecrneYuBaTh
MOTpeOGHOCTH 3KOHOMHMKH M HaceJICHHS B TEIIOBOM M 3NIEKTPHYECKON
SHEpPIHM.

B EDC Poccui He GRUIO KPYTTHRIX CHCTeMHBIX aBapuit ¢ norameHu-
eM Gonbmioro yucna norpe6utened. (Tonsko B 2006 r. nogo6Has apapus,
3aTPOHYBIIAA IHEProcHCTeMHE 12 cTpaH, HMesia Mecto B 3ananHolt Es-
porne.)

IIpomonxanock CTPOMTELCTBO HOBEIX SHEpPreTHUYECKHX 06BLEKTOB —
3NleKTpOCTaHLMHA H 2JIEKTPHYECKHX ceTell, B IIepBYIO o4yepelb, B SHEpro-
OedunUATHRIX palioHax PoccHH M B paltoHax, 3HeprocHabxXeHue KoTo-
Puix nocne pasaeneHus CCCP oka3aloch 3aBHCHMBIM OT APYIHX rocy-
HapcTs.
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YcTaHoB/IeHHAd MOIIHOCTH JeKTpocTaHUMA PoccHH yBeJHYHIIACH
He3HayHTenbHo: ¢ 213,3 MuH KBT B 1990 r. o 214,1 mau kBT B 1998 r.
B To Xe BpeMs NPOM3BOACTBO 3JIeKTPO3HEPrHH 3a 3TH TOAL YNajuo
Gonee yeM Ha 23 %: c 1082,1 mapx kBtu B 1990 r. po 827 mapa KBT4
B 1998 r. [TaneHKe NpOH3BOACTBA 3eKTPOo3HepruH ¢ 1990 no 1998 r. oka-
3aJ10Ch 3HAYUTEJLHO MEHBIIIAM, YeM NMaJeHHE BHYTPEHHETO BaJIOBOTO
nponyxta (BBII) (Gonee uem Ha 40 %) ¥ IPOMEIILIZIEHHOTO IPOH3BOACTBA
(6onee yem Ha 50 %), YTO MPHBEJO K CYIIECTBEHHOMY POCTY 3HEpro-
€MKOCTH HapoIHoro xo3siictea. B 1999 r. npou3BoAcTBO 3/1EKTPO3HEPTHH
B Poccuu Bnepssie ¢ 1990 r. ysenuymIoch ¥ cocTaBuio 847 Mupn KBr4.

3a roau nmocne pacnaga CCCP npouzoniio yxyAumeHHe 3KOHOMH-
YecKMX ToKasaTeself paboThl OoTpaciH — BO3POCHM YIEeNbHEIH pacxon
YCJIOBHOIO TOI/IMBA Ha OTNYIUEHHBI! KHIOBATT-4ac, NOTEPH 3JIEKTPO-
DHEPrMM Ha ee TPaHCIMOPT, YielbHasg YHCIEHHOCTh IepcoHana, CHH3H-
JIHCHh TOKa3aTeNM KayecTBa EKTPOIHEPTHHM M HaJIEXHOCTh 3JIEKTpPO-
cHabXeHMA moTpeGuTenel, a Takxe 3¢ GeKTHBHOCTD HCIONb30BAHHA
KalnuTaJIBHAIX BJIOXEHHH,

3a nocnenHne 10 neT pocT aGCOMOTHHX M OTHOCHTENLHEIX IIOTEPH
Ha TPAHCMOPT 3JIEKTPO3HEPIHH B 3NEKTPHYECKHMX ceTAX PoccHH xa-
paKTepHayeTcd NaHHBIMHU pUC. 1.2 (OTHOCHTENLHEIE NOTEPH IPHBENEHEI
B NPOLIEHTaX OT OTIYCKa 3JIEKTPOHEPIHH B CETE).

% ymnpa xBru

13 1105
1100

12 195

11 185

10 (75

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 roam

Puc. 1.2. AGeomoTHHe (Mapx KBT4) ¥ oTHocHTenbHEE (%) MOTEPH Ha TPaHCMOPT
3/IeKTPOSHEPTHH B 3IEKTPHYecKMX ceTaX Poccun

OCHOBHBIMH MPHYMHAMH CHHXEHWSA SKOHOMHYecKoH 3¢peKTHB-
HOCTH paboTHl OTpaciny ABHIHCH MpobieMa Hemuatexel norpebuTenei
3a MONYYEHHYIO 3JIeKTPO3HepPryio, HecoBeplleHCTBO CYIlECTBYIOLIHX
MEXaHHM3MOB YNpaBJIeHHs 211eKTPO3HEPTeTHYECKHMH MPEeaNpHATHAMH
B HOBKIX YCNIOBHSIX, 2 TAKX€ HeYperyJHpOBaHHOCTh OTHOIIEHU ! Mexay
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crpaHaMy CHT B obG/1acTy 3/1eKTpO3HEpreTHKH. X0TH YC/IOBHSA ISl KOH-
KYpeHLMH B 2NeKTpo3HepreTuke Poccum co3mannl (6naromaps aknuo-
HHpPOBaHHIO H 06pa3oBaHHI0 deaepaNbHOIo OITOBOro pHIHKA 3JIEKTPO-
SHEPrMH M MOIIHOCTH, Ha KoTopoM HMeeTcs Gonee 100 co6cTBeHHHKOB
3JIeKTPOIHepPreTHYeCKHX 06HeKTOB), npapria 3¢ ¢eKTHBHOH COBMECTHOH
paboThl pa3IMYHBIX COGCTBEHHUKOB, 06eclieYHBaIONINE MUHUMH3ALHIO
3aTpaT Ha MPOH3BOACTBO, TPAHCIIOPT M pacnpelie/icHHe 3JIeKTpHYecKOH
sHepruH B pamMkax EDC PoccnH pazpaGoTanhl He GBLIN.

E3C PoccHH oXBaTHIBaeT BCIO OGXKHUTYIO TEPPHTOPHIO CTPAaHLI OT 3a-
nagHuX rpaHun go ansHero BocToxa H sBasieTcA KpynmHeH MM B MHpE
LeHTpaJN30BaHHO YNpaBlsfeMLIM 3Heproo6beAuHeHHeM. B cocTabe
EBC Poccun peitctayer ceMb OBC — Cesepo-3anana, Llentpa, Cpen-
He# Bonru, Ypana, Ceseproro Kapkasa, Cubupu ¥ JansHero Bocroka.
B HacTosee BpeMA napajiencHo paboTaeT nATh nepsrix ODC. ObuiHe
cpeneHHS o cTpykType OBC Poccuu npuBeieHH B Tabu. 1.2. DHepro-
cucteMa KanuuuHrpanacko#t obnactu AHTaps3aHepro otaenesa or Poc-
CHHM TeppuMTOpHel rocyaapcts bantuu.

Ha tepputopuun Poccuu aeficTBYIOT H30JIMpOBaHHO paboTalouiye
3HeprocHcteMH AkyTuu, Maragana, Caxanuna, Kamyarku, patoHos
Hopunscka 1 KonbIMEL

B nesnom 3HeprocHa6GxeHue morpeburene#t Poccuu obecreunBaioT
74 TeppUTOPHAJILHBIE SHEPTOCHCTEMEI.

Tabanuua 1.2
O0mue caeneHHs 0 CTPYKType 3HeprooGsennnenui Poccun (2004 r.)

YcraHoBnex-
O6beanHeH- Konu- | HasgMolllHOCTD
HHE 3Hepro- 9E€CTBO | 3NCKTPOCTAH-
CHCTEMH RepTOCHCTEN 3Hepro- nHit
(03C) CHCTEM
Bt %
Cesepo- ApxaHrensckas, Kapenbsckas,
3amapa Konsckas, Komu, JleHnHrpaackas,
Hosropoxckas, Ilckobckas,
S HTapL3HEpro 8 20,0 | 9,5
Lenrpa ActpaxaHckas, Benrroponckas,

BpsHckas, Branumupckas, Bonro-
rpanckas, Bonoronckas, BopoHex-
ckasg, Huxeroponckas, HBaHoBcKas,
Teepckas, Kanyxckas, KocrpoMmckasn,
Kypckas, JInneukas, Mockosckasg,
Opnosckas, Pasaxckas, CMoneHckas,
Tam6orckasn, Tynsckas, pocnabckas 21 51,9 | 24,8
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OxoHyaHue Tabn 1.2

YeraHoRneH-
O6BbeAHHEH- Konn- |HasMOmHOCTE
HHE 3HEPro- YeCTBO | CKTPOCTAH-
CHCTCMH SucprocHETENR 3HEpro- uni
(03C) CHCTEM
I'Br %
Cpeaxen Mapuiickas, Moprnosckas, [TeH3eH-
Boaru ckag, Camapckas, CapaTtoBcKard,
Tarapckas, YnbsaHoBckas, Yysaluckas 8 238 | 114
Ypana Bbamkupckas, Kuposckas, Kyprau-
ckas, OpeHOyprckas, [TepMckasn,
Caepanonckas, TiomMeHcKas,
Yomyprckas, Yenabunckas 9 42,0 | 20,1
CesepHoro JarecraHckasa, KanMuLKasn,
Kapkaza Kapayaepo-Yepkecckas, KaGapauHo-
Bankapckas, Kybanckas, PocTos-
ckKas, Cesepo-OceTHHcKasi, CraBpo-
nonsckasn, Yeyenckan, Hurymckas 10 1,5 | 5,5
Cubupu Anraitckas, Byparckasa, Hpkyrckas,
KpacHospckas, Kysbacckas,
HoBocu6upckas, OMckas, TomMckas,
Xaxacckas, UntHHcKan 10 451 | 21,9
BocToka Amypckasn, [lanssHepro, XabapoBckas 3 7.6 3,6
Hroro
no 0OC EDC Poccun 69 202,24 96,8
OcTanbHHe Kamuarckas, Maraganckas, Ho-
SHeprocucre- | punbckas, CaxanuHekas, SIkyTckas
MH, Ipoune
3MEKTPO-
CTAaHLMH 5 6,5 | 3,2
Bcero
no cTpane 74 208,9|100,0

Mpumeyanue: C 2005 r. AcrpaxaHckasg ¥ Boarorpafickas 3HeprocucTeMbl
O3C lenTtpa Bxopat B coctaB O3C l0ra.

B xpusucHe# mepuon (1990-e rr.) B cTpaHe CYHIECTBEHHO yMEHb-
muicsa o6sem norpebnenus anekTposHeprud. Ha Havaso Beka obuee
NOJIOXEHHE B OTPACIIH XapaKTepH30BaJIOCh ClIeNYIONMIHM:

Tpolecc 06HOBJIEHUA MONIHOCTeH MPaKTHYeCKH OCTAHOBHJICH;

TIO TEXHOJIOTHYECKHM TOKa3aTeNsaM (YIeJbHEIH pacXol TOILINBA, Cpef-
Huit KIIJ1 o6opynosanus, paboyass MOIIHOCTE 3EKTPOCTAaHIH ) poc-
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CHUCKHe 3HeprokoMIlaHHH OTCTaBaJIH OT CBOHX 2HAJIOrOB B Pa3BHUTHIX
CTpaHax;

OTCYTCTBOBAJIM CTHMYJIH K NMOBHILEHUIO 3¢ deXTHBHOCTH peXHMOB
NpOH3BONCTBA H NOTpPe6IIeHUA 3/1eKTPOIHEPTHH;

B OTAEJILHEIX perMOHaX HMeJIH MeCTO 4YacThle IepeGor 3HeprocHat-
KEeHHUA;

CYILeCTBOBaJIa BRICOKAA BEPOATHOCTH KPYITHBIX aBapUiiHbIX OTKJIIO-
YyeHHH;

OTCYTCTBOBaJIa IJIaTeXHas TUCLMIIIMHA;

JOCTYI Ha PRIHOK 3/IEKTPO3HEPIrHH ORI 3aKPHIT /11 HOBHIX He3aBM-
CHMAIX YYaCTHHKOB.

OTMeYeHHBIe HETATHBHLIE SABJICHHSA ONpele MM Heo6XOMHMOCTD Npo-
BeicHUA MacnITaOHKIX Npeobpa3oBaHU il B 3JIEKTpO3HEPTreTHKE, KOTOphie
co31a/11 OBl CTHMYJIH IUIA NoBblIeHHA 3¢¢eKTHBHOCTH paGoTHl 2Hep-
FOKOMIIAHHH M NO3BOJIMJIH CYIECTBEHHO YBEJIHUYUTEL 06BbeM HeobXo-
OMMBEIX HHBECTHIHH B oTpaciu. B npoTHBHOM clyyae NpH AajabHek-
[IeM pacllMpeHUH BHEIIHeSKOHOMHYECKOro COTpYAHHYECTBA pOCCHUCKHE
NpeanpyUsATHA NPOHTpaiM Obl IKOHOMHYECKOE COPEBHOBaHHUE He TOJNIBKO
Ha 3apy6GeXHBIX phIHKaX, HO H Ha BHYTpeHHEM PEIHKe cTpaHHl. TakHe
npeobpa3zoBaHusa TPebYIOT 3HAYHTeNBLHBIX MHBecTHHU. Ha passutue
orpaciu no 2011 r. PAO «<ESC Poccuus» 6uJI0 3an1aHHPOBaHO MOTpa-
THTB cBHIIe 3 TpiH py6. Ilpu 5TOM GoJee MOJIOBHHEI CPEACTB NOMXHAI
OuTH OGecneYeHkhl HOBHIMH OTeYeCTBEHHEIMH H MHOCTPAHHBIMH HHBe-
cropaMi. HameueHHBIe npeobpa3oBaHUsd B OTPAciM KacaloTcd Npexnae
BCero pa3BHTHA reHepHpYIOLIEro KOMILJIEKca CTPaHbl, Ha OO KOTOpO-
rO NPUXOAHUTCH OCHOBHAS YacTh HEOGXONMMEBIX HHBeCTHIIMA.

ITo nnany pedropMmui, npoBoaumMoit ¢ 2003 r., 3/IeKTPOCTAHIIMH OLITH
pa3fieJIeHH Ha TpH IpyNnH. B nepBylo rpynmny BXOOAT rocyiapcTBeHHbIE
reHepHpyloIine KOMNaHHH, o6GbefNHAIONIME BCE AaTOMHBIE (KOHIEPH
«Pocaneproarom») u rugpoctanuui (OAO «'mapo OIK», ¢ 2008 r. —
OAQ «PycI'napo»). Ha nomo 3THx KOMIaHU# NMPHXOAHMTCH OKOJO YeT-
BEPTH 3JIEKTPO3HEPIHH, MOCTYNAKONEH Ha ONTOBEA DRIHOK.

Bropas rpynna — TeppHTOpHalbHEIE reHepHpylomue KoMnauuu (TTK),
IMaBHBIA NMPOAYKT 2JIEKTPOCTAHUMH KOTOPHIX — TeIUIOBasg, a He 3JeK-
TpHYecKasd IHEPTHA. DTH 3/IEKTPOCTAHIHH CIPYNIITHPOBAHMK IO TEPPH-
TOpHANILHOMY NPHHILIMMY.

TpeTrs 4acTh — reHepHpYyIOLIHe KOMIIaHWH onToBoro priHka (OI'K) —
BKJTIOY2IOT KPYMHEIE JIEKTPOCTAHIINM CTPaHEL. DTa rpynmna KoMnaHui
(G opMUpyeT lIEeHB Ha ONTOBOM PHIHKE, [lie 3JIEKTPOIHEPrHIio NMpHoGpe-
TAlOT KpynHeH1He notpebureny. Uro6u u36exars MOHOMONHH HA NPOo-
H3BOACTBO 3JIEKTPO3HEPIrHH B OTHENBHLIX perHOHAX B COCTaB KaX oM
OIK BKJIIOYEeHBI 3IEKTPOCTAHIIMH, PACTIOIOXEHHbIE B Pa3HKX palioHax
CTpaHHI.
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B 2008 r. 3akoH4YeHO opMHpOBaHHe LeIeBoH CTPYKTYpH Beex OI'K
1 TTK, B OCHOBHOM 3aBepilieHa OpraHH3allus KoMnaHuu «Pycl'uapos.

PAO «E3C Poccuu» B 1e/IoM BHITOJHHUIO MOCTaBJeHHEe 3a0auH
no peopMHpPOBaHHIO OTPACIH H MPEKPATHIIO CBOE CYIECTBOBAHHE.

MarucrpansHhle /eKTpHYeckue ceTH (HanpsokenueM 220 xB u Bhie)
nepenuty nox kKoHTpoibs PenepanvHolt cereBoif koMnaHuu (PCK), pac-
NpeaelUTeNbHBE CETH HHTErPHPOBaHK B MEXPErHOHaJIbHBIC pacnpe-
nenuTenbHbie ceTeBuie KoMnanun (MPCK). @®yHKIHH H aKTHBH pe-
THOHAJbHBIX TUCIIETYEPCKHX ynpaBieHHH nepeaaHbl obmepoccHificko-
MY CUCTEMHOMY OIlepaTopy.

B oCHOBHOM 3aKOH4YEH Npouecc BHACICHHA CETECBRIX KOMITIaHH A
Ha 6a3e peopraHnM30BaHHHX AO-3Hepro, CoO3NaHH BC¢ MarHCTpaJibHbIC
CETEBhRIC KOMIIaHHMH.

AO-3Hepro coXpaHSIOTCS TOJNBKO B M30JMpPOBaHHO pabGoTalomux
3HeprocucreMax crpaHsl (CaxanuHanepro, KaMyaTckaHepro u ap.).

1.2. OCHOBHbIE CBEAEHUA1 O PASBUTUM
ANIEKTPUHECKUX CETEW 9HEPITOCUCTEM

OnHMM M3 BaXHeHIINX ToOKasaTelell YPOBHSA 3/eKTPO3HEPreTHKH
CTPaHBl ABNAETCA Pa3BHTHE 3JEKTPHYECKHX ceTel — JIHHHHU 3NeKTpo-
nepenauu ¥ noactaHnuit (IIC). OT anekTpocTaHUHHA MOUIHOCTLIO B He-
CKOJIBKO MHJUJIHOHOB KHJIOBATT KaX/Aas MpPOTAHYJIHUCh Ha ThIcAYY U 6o-
Jiee KHJIOMETPOB K NIPOMBIILUICHHEIM LIEHTpaM JIMHHH 3JIeKTpolepeaayu
cBepxBeicoKoro HanpsxeHusn (CBH) — 500-750—1150 kB.

O6mas npoTAXEeHHOCTh BO3AYIIHEIX THHHI MeKTponepenadn (BJI)
HanpsaxeHHeM 110 kB u Brie Ha Hayasio 2006 r. B OQHOLIEIIHOM HC-
YUCJIeHMM COCTaBH/IA MO CTpaHe 459 THIC. XM, a YCTAHOBJIeHHAsA MOII-
Hocts [IC — 683,6 min kB-A, B ToM uHciie Ha oTpacnesnx IIC, o6ecne-
YUBAIOIMX 3JIeKTpOCcHa6XeHHe TATOBBIX IIC anekTpubHLIMpPOBAaHHEIX
Y4aCTKOB XeJIe3HBIX IOpOT, HACOCHBIX M KOMIIPECCOPHKIX CTAHIIMH HedTe-
M ra3onpoBONOB, METAJJIYPrHYeCcKHX 3aBONOB U APYTHX NMoTpebCUTeNei
3MIEKTPO3HEPrHH, ycraHoBneHo okono 100 mnH kKB-A TpaHcdopMatop-
HO! MOIIHOCTH.

CTpyKTypa 3JIEKTPHYECKO}! CETH M AMHAMMKA €e pocTa 3a Mnociel-
HHe rofsl npuBeneHa B 1abu. 1.3. CTonp orpoMHOE SNEKTPOCETEBOE XO-
asitcTBo (hOPMHUPOBAJIOCh H Pa3BHBAJIOCh B COOTBETCTBMH C NMOTpebHO-
CTHIO HAPOAHOIO X03AHCTBa CTPAaHH B Te4eHHE MHOTHX HeCATHIE THIA.

INepsas BJI nanpsxenunem 110 xB B Poccuu Guina noctpoeHa B 1922 r.
Ina nepenayy MomHocTH oT Kamupckoit I'POC B Mocksy. C BBoOM
B paboty 3ot BJI 651510 MoJIoXeHO HaYaJIo pa3sBHTHIO 3JIEKTpHYecKoH ceTH
cTpaHHl. [nsa obecreyeHUd nepefayd MolIHocTH oT HuxHe-CeHpckoit
I'DC B Jlenunrpan B 1933 r. 6uuta BBeieHa B paGoty nepsas BJI 220 xB.

16



"HLOOHXRU

~YeHudU HOHHIELOWON2E DI rdorendodoneds mHaRoINE g 0ZZ—(0STOTI godorewdodoHedl 9100HIMON OIAHHINEOHELIA { ¥

(pd Mudornddal ol W °97 ) BHTHEIHHQ—I1dogrg LII1d €X00¥ ehersdauodidore — gAQQS Ird ILOOHHIK

-srodu & ® ‘(¢pd MudornddaL ou WX 9L¢) soegHOT—Yediolrog g3 00vF LLILI BHahotINE g3 0SL Ird q150HHaXELOodL 01AMMIgo { °f

*9OHIBEMLH KA oH (‘hodU H

L1I9 XELOOK € SMHHIIGOHRLIA ‘AMHA3L) BHHIKCHEEH OJOHT reunsud adorendodonedl 1 Meed arHaEdecad "EHHIXEAIIEH OJOX

-0914 291r0Q D] BH BHHIXEALIEH BOOBIU OJOHHEN rdorewdodonedL 23Xl MHILhA HLOOHITION YOHHAIEOHELOA YoHdRNWHWAD g °T
‘G104 XHIMOIAGLI1281000 MIreHdoleW SMHIOhLO — (hOodL H eERI H H

milogedodau ¥ HhMQON MLIILQO ‘goroaodusidoH D[IH “I¥d) HLOOHXINTEH ndll JOHHIELOWOTE WELN2990 ol B ‘01doH]-OV

‘“3yed ATII—0D* OVO ‘“D€H JD@P* OVO M1dhlo MHERHOEIFOLOH g QSTI—0IT1 H12D oiMiLHEced ol XMHHET XMHIOEO ¥R "1 £
‘EHHRRhOW e
W ovd
89°L1 6Ll 9‘8g SI'PL | 9°€89 £8's 7'6 0'61 £0'LE | £0'6SP 0130g / a ..w
€L £9 181 L'ie | L'sig 79 0'S LT 6'€C | T'zoe (osp) o11 / J ¢
9 8‘s L'o1 61 | 91T 80 §1 v'e L's | 9101 744 Lt
91 80 Sl 6'c | 8'¥e z1'o €1 0 81 | e (1139 .
16'y 0's £'8 1Z'81 | 1¥'00L PPl 60 ¥'T vL'y | 8Z°6E 00§
STl - = STl 0'pl Lz0 = 10 Le'0 | LSt 0SL
- - - - > = S¥'0 - S¥0 $6°0 0S11
900Z—100Z | 000Z—9661 | S661—T661 9007—100Z | 000Z—9661 | S661—1661
o0laag 0122g
IIHh HOL & 01229 JUOHhR HOL 8 01224 ax
119007~ 1661 € Youg “119007—1661 € Woag ‘ompenditely
v.g Hrw “dodorendodoHedl 1LLOOHMON KEHHINEOHBLIA WX ‘DML (HHHOKIMROH WOHUAN-T €) Ifg q9100HHIXKLOd] ]

(1 £00Z'10°T0 ®H) AENedoradg HONOHHDOJ € JmmMdE H gX (11 NoumawEduEH BAL9) XEX>IhrHdLINare orRLANERd ol JMHNEY JMETOL)

£1 ENHUgRe ]
/ e " A



B coBpeMeHHOM NTOHUMAHHH 3JIEKTPHYECKHE CETH Ha4YalH pa3BUBaThCA
BHICOKHMH TeMIIaMM TOJBKO cO BTOpOH MONOBHHH 1950-x rr., yTo
CBAI3aHO C 3aBeplIeHHeM paboT Mo BOCCTaHOBJIEHHIO HapooHOro Xo3sH-
cTBa nocne Benukoit OreyecTBeHHOM BOHHEI, YCTOHYHBHM XapaKTepoM
pocTa clnpoca Ha 3MeKTPO3HePruio, pa3BUTHeM TreHepHpyIoOllero KoMm-
TJieKca 37IeKTPO3HEPreTHKH U (hOpMHpPOBaHHMEM 3HEPTOCHCTEM.

B 1956 r. pomna B skcnayaranuio nepsas BJI 400 kB KyiiGnimen-
ckasg I'9C — Mocksa. C nepesonoM nepBuiX asekTponepenay 400 kB
Ha 500 xB (1959 r.) Gxi11 nocTapneH BONPOC O BBEASHHH IIPOMEXYTOYHO-
ro HanpaxeHus Mexay 500 u 220 xB. TakuM HanpsiXeHHEM SABHJIOCH
330 kB, a nepBas aneKTponepenaya 3Toro Kjaacca Hanpsaxenus Ilpn-
6antuiickag [POC — Pura Guina BBefieHa B paboTy B 1959 1.

Ilpu npakTHYecKOU peannsaliii peKOMEHAALMH NOo BBEIEHMIO B Neii-
CTBYIOLLYIO cHcTeMY Hanpspkenuit 110—220—500 kB nipomeXxyToyHOro Ha-
npsikeHHs — 330 KB — B 3/IeKTPHUECKHX CETAX Hamed cTpaHBl CTAIH Ma-
PaJUIENBHO pa3BHBaThCA JIBE CHCTeMBI HanpsDkeHui: 110—220—-500—-1150 xB
¥ 110-330-750 kB.

B 3neKTpU9ecKHX ceTaX GONBIIMHCTBA 3HeprocucTeM PoccHH IpH-
HATAa IKana HanpaxeHwmd 110-220-500-1150 xB. B OBC Cesepo-
3anapna u yactuyHo B OOC LlenTpa Hcnonb3yercs mxana 110—330—-750 xB.
B O3C llentpa cet 330 1 750 kB, a B O3C CepepHoro KaBka3a ceTH Ha-
npsxeHueM 330 KB nony4yuiu onpeneneHHoe pacnpocTpaHeHHe U B Nep-

"CeKTHBe HaMeyeHH! K JaNbHeeMy pa3sBUTHIO, KaK IIPaBHIO, B Mpee-
Jiax palfOHOB MX CYILIECTBYIOIIETO HCIONb30OBAHHS.

I'panuua HCMONB30BaHHA YKa3aHHLIX CHCTeM HamnpsxeHult B E9C
Poccuu B TeueHHe MocHeqHMX 15 JieT mocTeneHHO cMelljanachk B BOCTOY~-
HOM HalpaBlieHHH. YKa3laHHOe SIBJieTcsl ClIeICTBHEM HCIONb30BaHUA
HanpsaxeHu# 750 u 330 xB nns el gaun MomHocTH KanunuHckolt, CMo-
neHckoit 1 Kypckoit ADC, pacnioNoXeHHBIX B 30HE CTHIKA JBYX CHCTEM
HanpaxeHuit. Ecniu Ha Hayano 1980 r. BocToyHasA rpaHHLA pacrnpo-
crpaHenus cetel 750 kB nexana Ha nuHum Jlenuurpan — Kanuuuu —
Bpanck — Kypck, To K Koy 2000 r. JMHHSA pasrpaHHYeHHs CHCTEM Ha-
npsixeHui npoxoguna yepes Caukr-Iletepbypr — Bnagumup — Muxaii-
nos — Kypck, T. e. Ha 200—250 KM BOCTOYHEE.

XapakTepHoii 0CODeHHOCTBIO OTMEYEHHOTO cMeLieHud cetelt 750 kB
B BOCTOYHOM HampaBiieHHH ABJISETCH MCIONb30BaHHE 3TOrO Hampsxe-
HHA 1714 BELIaYH MOIIHOCTH YKa3aHHHIX Bulllle ADC. Kak H3BecTHO, oll-
HHUM M3 nocieacTsuit apapun Ha YepHoGuinbckoit ADC ABHMIICA O0TKA3
OT CTPOHTENLCTBA HOBHIX ADC M DOBEAEHHA IO NMPOeKTHOH MOLIHOCTH
Kanunuunckoi, Cmonenckoit u Kypckoit ASC. B cB3H c 3THM CTpOH-
TeabeTBO paaa BJI or Cmonenckoit ADC B raGapurax 750 kB, paccyu-
TaHHBIX Ha HCNOJb30BAHME MOMHON NMPONMYCKHON clToCOGHOCTH ¢ BBO-
oM B paGoTy mocaeayoumux 3Heprobiokos ADC, OblJI0 OCTAHOBJIEHO,
a aBAHCHPOBaHHbIE KAIHTAIOBJIOXEHHA OKA3aJIHCh «3AMOPOXEHHBIMU»,
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Ilo3ToMy B nepcneKTHBHBIN NepHos NaikHel iee pa3BuTHe ceTelt 750 KB
H HX BO3MOXHOe cMellleHHe B BOCTOYHOM HallpaBJieHHH OyleT cBA3aHO
¢ NMpOJONIXEHUEM CTPOMTENbCTBA 3THX ADC M NOoBelleHMeM psna Aeit-
crBylomux A3C 10 npoeXTHOH MOIIHOCTH.

CmeumeHne ceteid 330 kB B BOCTOYHOM HamnpapBJIeHHH 3a, TOT Xe
epHOX HOCUT OrpaHHYeHHEIH XapaKTep, MOCKONBKY B NPHJIeralomux
3SHEepProcUcTeMax Mmojyyu/ia 3HayHTeJIbHOEe pa3BUTHE CETh HaNpAXeHHEM
220 xB.

B ycnoBusAX McNob30BaHHA JBYX Pa3IMYHBIX CHCTEM HOMHMHAJIBHBIX
HaNpSAXeHHH cXeMa ceTH B 30HAX CTHIKOBKHM O0eMX LIKaJ pa3BHBaeTcd
TaKHM oBpa3soM, YTOORI CBECTH K MUHMMYMY TpaHchopmanmu 220/330,
330/500 u 500/750 xB.

ITo ouenke Ha Hayajso 2004 r. cuctema 330—750 xB oGecneunBana
mepejayy H pacrpefiesieHre okosio 11 % Bceit MOIIHOCTH 3/I€KTPOCTaH-
uM# cTpaHsl.

OcHoBy TpaHcniopTHOH cucteMbl EDC PoccHM cocTaBnsioT 3jex-
TpHYeCKHe CeTH HampsxeHHeM 500-750-1150 xB. O6mas nporaxeH-
HocTh BJI aTux KnaccoB HanpsaxeHu# Ha Hayajo 2007 r. cocTaBuna
43,8 THIC. KM, 2 ycTaHOBJIeHHas TpaHcdopMaTopHas MomHocTs IIC aTux
HanpsaxeHu# — okono 114,4 miH KB-A.

OnexTpuyeckue cetd 500 KB 3kcnnyaTHpyloTcs BO BceX perHoHax
CTPaHH M ABJAI0TCH OCHOBHEIMH B EBC PoccHH, BHNONHASA CHCTEMO-
o6pa3sylre 4 MexcucTeMHBIe PYHKIIUH, BHIAAYY MOIIHOCTH KPYTHel-
mux aekTpocraHnui (banakosckoit ABC, Cypryrckoii I'P3C, Caano-
Ilymrencko#t I'DC u ap.), 3/leKTpoCHAGXeHHE KPYNHBIX HArPy304HBIX
yanoB ceTH 220 1 110 xB ¥ XOHLEHTPHPOBAHHO PAcCIIOJIOXEHHEIX 110~
TpeGuTeNnel HedTaHOM, razoBoif H MeTAJLTypruYecKoif MpOMEBINIIEHHO-
cru (TIC BA3, lemesinckasn, Jlyrosas, Jluneuxas u ap.).

O6mue moKasaTeNH pasBUTHA 3NeKTpHyecKHX cetelt 500 xB Ha Ha-
qajo 2007 r. XxapaKTepH3yIOTCH CIEAYIOIIMMH JaHHBIMH:

MPOTAXKEHHOCTD — 39,28 THC. KM;
o61ag ycraHoBneHHas MoltHocTh [IC  — 100,41 MaH kB-A.,

B 2007 r. BBefieHa TpaHccubupckas mMaructpans 500 kB 3aps — ba-
pabuHck — TaBpuueckas (730 Km).

B nepuop no 2010 r. B EDC Poccum niaHupyercss BBeCcTH B paGoTy
BJI 500 xB o6meit npoTAXeHHOCTHIO OKOJIO 6,5 THIC. KM.

Bnexrpuyeckue cetu 750 kB ucnonsayiorca 8 ODC Cepepo-3anana
H YacTHYyHO B 3anagHoi yactu OBC llentpa.

Dnextponepenayu 750 kB ucnonsayloTca Kak cucreMoobpasyoniue,
IUIS BHIJAYH MOIHOCTH KPYTHBIX 3JIEKTPOCTAHIIHH, B IEPBYIO OUepenh
ADC paccMaTpuBaeMBIX PETHOHOB, MHTAHHUA MOIIHKIX HATPY304HBIX
yanos 500 u 330 kB, a Takxe nni ceazu ESC Poccuu ¢ 3HeprocucreMa-
MH Ykpaunsl # BesopyccHu.

19



O6uree pa3sBuTHe 3NIeKTpHYecKuX ceTeit 750 kB Ha Havamo 2007 r.
XapaKTEPH3YETCH CHCAYIOIMIHMH KOJIHMYECTBEHHBIMH MOKA3aTENAMH:

nipotaxeHHocTh BJI, xmiovas ITIIT £ 400 kB

Bonrorpanx — Jox6acc — 3,6 THC. KM;
xonuyectno [1C - 5;
YCT2HOBJIEHHas MOLIHOCTB aBToTpaHc(PopMmaropos (AT) — 14,0 maH kB-A.

B 2005 r. BBenena B padory BJI 750 kB Kanuuunckas ASC — IIC Be-
nosepckas (272 kM) u IIC Benoaepckas 750/500 xB, 2 x 1251 MB-A.

DnexTpHyeckas ceTh 1150 kB PoccHH COCTOMT M3 YYacTKOB MeX-
cucTreMHolt anekTponepenayu Cudoupes — Kasaxcran — Ypal, KoTophle
BBOIWJIHCE B paboty ¢ cepennHH 80-x rr. OcHOBHOE Ha3HAaYEHHE BJIEK-
Tpomepenayu OLIJIO CBA3AHO C Mepenadell MOIIHOCTH M 3NIEKTPO3HEPrHHU
u3 Cubupu u Kazaxcranga B O3C Ypana. C otieieHHEM 3HEProCHCTEMBI
Kazaxcrana ot EBC Poccuy 3Ty dYHKUHIO 3lleKTponepenayu cienyer
CYHTATh YTpa4YeHHOMH.

O6mas npotaxeHHocts BJI 1150 kB no cocrogHmio Ha Hayano 2006 r.
cocraBuna 953 xM. Je#creyromue I1IC 1150 xB Ha TeppuTopun Poccuu
OTCYTCTBYIOT, coopyXeHHbIe BJI skcmyaTHpyloTca Ha HanmpaXeHHH
500 xB. Crpourensctio BJI 1150 kB npoponxaercs. Tax, B mocienaue
rofs! 3aKkoH4eHo cTpouTenscTBo BJI Utar — [IC Anralickas (448 xm).
ITepeBon ykasaHHO# 3leKTponepenayy Ha HOMHHAJIBHOE HanpsXeHHe
OyaeT ocyliecTB/eH B 60/ee MO3HHE CPOKH.

B nepuon no 2010 r. nnaHupyeTcs Hauath cTpoutenscTBo BJI 1150 xB
I1C Antaiickag — OMCK IPOTAXEHHOCTEIO 735 KM.

B 1965 r. B Hame# crpane 6bu1a BBeeHa B pabory ITTIT no Bo3aym-
Hoii 6unonspHoit nmHuKM Bonrorpan — Jlon6acc HanpsixxenHeM 1400 xB.

INponyckHasa cnoco6HocTh snekTponepenayu — 720 MBT, npoTta-
XEeHHOCTb THHHH — 473 kM (1o TeppuTopuH Poccun — 376 km). Ceuenne
nomoca — 600 x 2, onopkl Metayuuueckue. IIIIT Bonrorpan — lon6acc
npegHa3HayeHa IS paGoTel B peBepcUBHOM pexuMe. CpenHss TouKa
YETHIPEXMOCTOBOM cXeMBl 3a3eMJIeHa Haryxo, ob6pa3ys ABe Monynenu
«TOJIIOC — 3eMIIs» 6unoNsapHo# nepenayn. Kaxnas u3 monyueneii Mo-
XKeT OCcTaBaThCA B paboTe NMpH BEIBEACHHON APYroif MONyLEenH B PEMOHT
HJIH TIo Apyro#l mpu4yuHe. B 3ToM cnyyae nepenaya 6yner paborars
Mo YHHUIIONAPHOHU cXeMe C BO3BpaTOM TOKa Yepe3 3eMJII0 U CO CHHXeH-
HOM BABOE MOIIHOCTBIO.

TpyAHOCTH MEepeXOIHOro MepHoAa B Pa3BUTHH 3KOHOMMKH CTPaHBI
CcKa3aJMch Ha YPOBHE CIIafia NPOMBILLIEHHOro MOTPebIeHU T 3JIEKTPO-
3HEPrHH H, KaK CNeICTBHe, Ha PE3KOM COKpAIEeHHH 00BhEMOB 3JIeKTpO-
CETEBOro CTPOHTE/IbCTBA BeeX HanpsaXeHH . Tak, cpeXHeronoBble BBOMIbI
BJI 500, 220 1 110 xB 3a nocneguue 15 ner mo Poccun cHU3MIKCE B 3 pasa.

YxynuieHHe TEXHHYECKOro COCTOAHHSA DNEKTPHUECKHUX ceTel ABs-
eTcs ofHOH M3 OCHOBHEIX MPHYHH pocTa nospexnaemoctn BJI u cuio-
Boro obopynosaHus I1IC. Ha nayano 2001 r. nporsxeHHocTs BJI Hanps-
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weHHeM 110—-220 kB co cpokoM axkcrutyatanuu 60 U Gosee JieT onpene-
JieHa B pa3Mepe Mopsinka 9 THIC. KM; U3 HHUX okoJio 70 % momnexuTt
BOCCTaHOBHMTEJIBHOMY PEMOHTY.

Ha IIC nanpsaxenuem 110—220 xB co cpokoM cinyx6ul Gonee 50 et
TpebyloT 3aMeHH 8,5 MITH KB-A, U3 KoTOpHIX G0Jiee MOJIOBHHEI NOWIEXHT
poccTaHoBNeHR 0. [Ipeononenne neduuTa GHHAHCOBBIX M MaTepHaTb-
HEIX pecypcoB IIA NMpOBeNeHUA PeKOHCTPYKIHH HeBO3MOXHO 6e3 NnpH-
BlIeUeHHsl KpYNHOMacIITabHKX HHBeCTHLUHHA. B 3THX ycnoBusX cTpa-
Terud NnposeieHUA paboT MO TeXNMEepeBOOPYXEHHIO H PEKOHCTPYKIIHMH
00BEKTOB JIEKTPHYECKHUX ceTel JOMKHA YYUTHIBATh GHUHAHCOBOE OO~
weHHe PAO «EDC Poccuus» u AO-3Hepro M CTpoMThCH B Gimxalimue
rofikl B HanpaBJIcHUH MpPOJJIeHUA pecypca o60pyIOBaHHA, TPHMEHEHHA
BOCCTAHOBHUTENBbHHX TexHonorui. Ilpu 3amene o6opynosaHusa Ha I1C
PEXOMEHyeTC OPHEHTHPOBAThCH Ha JIyylllMe 06pa3lnl o6opydoBaHu,
BRINTYCKAaeMOro OTeYeCTBEHHEIMH 3aBoJaMy. Mcnonb3oBaHue o6opynoBa-
HMSA NPOU3BOJCTBa HHOCTPaHHBIX (PMPM NOIXKHO OTHOCHTBCA K «IPHO-
PHUTETHBIM» 06B€KTaM B CJIy4asgX OTCYTCTBHSA aHaJIOroB B HOMEHK/IaType
OTEYECTBEHHEIX 3aBOJIOB.

ITpomnenue pecypca o60pyoBaHHA HEMHHYEMO CKaXeTCH Ha yBe-
nuYeHun obbeMa paboT Mo ycTpaHeHHI0 pH3HYeCcKOro H MOpaJbHOrO
H3HOCAa OGBEKTOB 3NEKTPHYECKHX ceTell B OyayIeM.

B 2000-e rr. mpoooaxanaochk COBeplIeHCTBOBAHHE OPraHU3alHOH-
HOM CTPYKTYPHI 3JIEKTPOCETEBOro Xo3aicTBa cTpaHkl. [TocTaHoBIeHHEM
IIpaBuTtenscTea P@ «O pecdopMUpOBaHUH 3JIEKTPOHEPTreTHKH PoccHii-
ckoit Denepaunu» EBC Poccuu Gulyia npu3HaHa «o0meHApONHBIM [10-
CTOSIHMEM M rapaHTHell 3HepreTH4yeckoi 6e30MacHOCTH» rocylapcTBa.
OcHoBHolt yacTeio EDC «gBiseTca eIMHas HallHOHaNbHasA 3HepreTHye-
CKas ceTh, BKJIOYalonas B cebs cHcTeMy MarucTpaIbHBIX IMHHH 3JIeKTpo-
nepenayd, o6LEAHHAIOMHUX GONBIIMHCTBO PETHOHOB CTPAaHbI, H IMpen-
cTaBifwmas coboif OAUH U3 3/IEMEHTOB rapaHTHH LEJIOCTHOCTH Iocy-
JapcTBas. [Ia ee «COXpaHeHHMA H YKpeIUleHus, obecneyeHus eqHHCTBA
TEXHOJIOTHYECKOro YNpaBJeHHU U PeaJIM3allHH IrocyIapCTBeHHOH MoJHU-
THKH B 3IeKTPO3HEPreTHKe» GHIIO MpeaycMOTpeHO co3flanHe Dene-
passHo# ceteBoit komnaHHu (PCK). B nocnenyioleM nNocTaHOBIEHHH
Mpasutensctsa PP 66K yTBEPXKAEHE KPHTEPHH OTHECEHHS Maru-
CTPaJIbHBIX IMHHH 3/IeKTpoIepe a4y H 06bEKTOB 3IEKTPOCETEBOTO XO-
3MHCTBa K eNMHON HAUMOHAIBHON (06IepOoCCHICKON) ANMeKTpHYecKOH
cetd (EH3C).

st peanu3alMy NpaBATEIbCTBEHHOM NIPOrpaMMel pe()OpMHpPOBaHH A
3JIEKTPO3HEPreTUKH B YACTH 3JIEKTPOCETEBOTO KOMILIEKCA, OTHOCAILETOCH
K EH3C, B Hos6pe 2001 r. Coset nupektopoB OAO PAO «ESC Poccuu»
OIlpefieINJI 3TaNbl CO3IaHHA H OCHOBHBE HOPMHI ynpasieHua O CK.
B ausape 2002 r. Coser aupextopos OAO PAO «EBC Poccuu» npu-
HAJ pewenue o6 yupexaeHnH OAO «DenepanbHas ceTeBad KOMMNAHHA
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Enunolt aHeprerndeckoit cucteMil» (OAO «DCK EDCs). PemienusamMu Co-
peta JupexropoB 6uuio ono6peHo yuactue OAO PAO <EDC Poccuu»
B KayecTBe enuHoro yupenutens OAO «PCK ESC» u yTBepXaeHa KaH-
nmunarypa Ipencenarens INpasnenuss OAO «DCK E3Cs, yTBepXIeHH pa3-
Mephl H cTonMocTh HMymecTBa OAO PAO «EDC Poccrns, mepenaBaemMo-
ro B ycrapHu# Kanutan OAO «@CK ESC», ogo6peHa KpynHas caenka
1Mo BHECEHH10 HMYyecTBa B yctaBHu# Kanutan OAQ «OCK EDCs. Co-
rnacHo pemeHnsaM Coseta gupekropoB OAO PAO «E3C Poccuus ycras-
Hu# kanuTan OAO «©CK EBC» coctasnan 127 Mapx py6. B ero onna-
Ty OAO PAO «EBC Poccuys BHOCHIIMCH J€HEXHLIE CPEICTRA, 2 TaKXe
aJIeKTpoceTeBON KoMIUIeKc, npHHauiexasmuit OAO PAO «<E3C Poc-
CHH», KoTophi#t Bxiiodan 140 IIC, nuHEMH 3/eKTponepenadd MpoTIXeH-
HoOCTBIO GoJiee 44 THC. KM, IPOM3BOACTBEHHEIE 6a3h, CHCTEM K TEXHOJIO-
rHYECKOro ynpapJieHHA.

B mioHe 2002 r. cocTosziack o HIIHaIbHAS rocyIapcTBeHHAA perHeTpa-
s HoBo# xomMnaHuu — OAO «@OCK EBC», coznaHHOM KaK opraHu3a-
uns o ynpasneHnio EH3C ¢ uensio ee coxpaHeHHA M pa3BUTHA. OcHOB-
HBIMH HanpablneHUAMH geAtenbHocTH OAO «PCK EDC» gpngioTes:

ynpasneHue EHOC;

IIpefoCTaBIeHHe YCIYT CyObeKTaM OIITOBOTO PRIHKA 3/IeKTPHIECKON
3HEPrHH 10 Nepeaaye MEKTPHYECKON 3HEPTHH H TIPUCOEAMHEHHIO K 3JIeK-
TPHYECKOM CETH;

HHBECTHIIHOHHAA AeATeNBHOCTH B cepe pa3putua EHDC;

MoANepXaHHe B HalUleXalleM COCTOAHHH JIEKTPHYECKHX ceTeld;

TeXHHWYeCKH i Hai30p 3a cocTosHUEM ceTeBhIX o6bexTOB ESC Poccuu.

K cepennne okTa6pga 2002 r. 65110 3aBeplIeHO TEPBHYHOE HOPMH-
poBanue OAQ «DCK ESC», co3nano ceMb (pHIHANOB MarucTpaibHEIX
anekTpuuyeckKux ceteit (MIC) u dpunma «INeKTpoceThbCepBUC», IPHHA-
Ta Ha paboTy Gonblasg 4acTh OGCIYXHBAaBIIErO 3NEKTPHYECKHE CETH
nepcoHana (6onee 9 THIC. YeNoBeK), MONMyYeHa JIHIEH3HA Ha SKCIIyaTa-
M0 IEKTPHYECKHX ceTeH, oIuiadeHo GoJiee MOJOBHHBI YCTaBHOrO Ka-
nutana. IIpoussoacrseHHyo ocHoBy OAO «PCK E3C» B 2002 1. co-
crapnsany: 305 HanGonee MOMIHBIX C TOYKHM 3peHHSA NMPONMYCKHON cro-
cobHOCTH BhICOKOBONBTHRIX BJI Hanpsaxexuem 330-500-750—-1150 xB
TIPOTAXEHHOCTHIO OKOJIO 44 THIC. KM.

TporaxernHocts BJI mo M3C B nmpouenTax oT obme#t nnunu BJI
0OAO «DCK E3C» npuseneHa na puc. 1.3.

Puc. 1.3. TTpotaxeHHocTs BJl ot-
nenbHEX MOC OAO «PCK EDCs:
I — Cenepo-3anana; 2 — Llentpa; 3 —
IOra; 4— Boaru; 5— Ypana; 6 — CHGHpH;
7— BocToka




Io anextpuueckuM cetaMm OAQ «DCK E3C» B 2002 r. nepenasaioch
ceHnie 319 Mapn XBT4 3MeKTPO3HEPIHH, YTO COCTaBAANO 36 % Beeit
BhipabGaTeiBaeMolt B Poccuiickolt Qenepaiiuu 31eKTpO3HEPTHH,

K EH3C oTHOcATCA cllefyiolIHe MarucTpaibHble JIMHHH 3JIeKTpO-
nepenayu ¥ o6BEKTH 3/eKTpoceTesoro Xo3gitcTsa (Iloctanonnenue Ilpa-
BuTenbcTBa PO ot 26 auBapa 2006 r. Ne 41).

1. JIunnu anexkTponepenayu (Bo3nyIIHbIE H KabeNbHEIE), NPOEKTHBIH
HOMMHAJIBHBIHA KJ1acC HaNpsiXeHUsA KoTophiX cocTapigeT 330 KB u Buimre.

2. JIMHUH 3/IeKTponepeaayH (BO3OYIIHEE W KabelbHbIE), MPOeKTHHIA
HOMHMHAJIBHBIA KJlacc HaNpsXeHHUs KOTOphIX cocTapnseT 220 xB:

o6ecreynBalomIHe BEIa4Yy B CETh SIHEPreTHYECKOH MOIIHOCTH 3JIeK-
TPHYECKHX CTAaHLHMH, o6Ias ycTaHOBJIEHHas MOIIHOCTh KaXIoi M3 KO-
TOPEIX cocTaBigeT He MeHee 200 MBT;

obGecreynBalomue cCOeANHEHHEe H NMapaljieIbHylo paboTy SHepreTH-
YeCKHX CHCTEM pa3InyHBIX 06bekToB Poccuiickoit Penepaunyu;

obecrneyyBaloLMe BEIJAYy 3HEPreTHYeCKOH MOIIHOCTH B Y3JIbl 3JIeK-
TpHYecKOH HarpyskH ¢ npucoegnHeHHo TpaHcdopMaTopHoil MOLIHO-
cThio He MeHee 125 MB-A;

HeTlocpeNcTBeHHO obecneyHBalollite coeJHHEHHe YKa3aHHBIX THHHHA
3JIeKTpoliepeay, BKIIIOYas MarucTpPalIbHEIE IUHUM 3JIeKTponepenayy
C NOACTAHIMAMH, BHECEHHHMH B ycTaBHBIH ¢doHn Poccuilickoro oT-
KPHTOro aklHOHepHOro obmecTBa SHEPreTHKH H 3JeKTpH(HKaLHK
«E3C Poccumns.

3. JIuHuHM 37eKTpolnepeNayH, nepecekalouue rocyJapcTBeHHYIO rpa-
Huny Poccuiickoit @enepanuu.

4. JIuHuY 3neKTpOnepenayu (BO3AyIIHbIE U KabeNbHRIE), MPOSKTHBIH
HOMHHaJBHEIH KJlacc HanpsXeHHs KoTopkix coctasaseT 110 (150) kB
M BBHIBOJI H3 paGOTHl KOTOPHIX NPHBOAHT K TEXHOJMOIHYECKHM OrpaHHYe-
HHUSAM NEpeToKa 3JIeKTPHYECKON 3HEpruu (MOLIHOCTH) IIo ceTAM Bolnee
BHICOKOr0 KJlacca HamnpsaXeHU.

5. TpaHcgopMaTopHble H MHBIE NOACTAHIMHM, TIPOEKTHHIH HOMHHAJB-
HBEI# Kyiacc HanpsaXeHHA KOTophelX cocTtabaseT 220 xB u BHIIIE, coemu-
HEHHBIE C TUHHAMH JIEKTPOlNepeNayy, YKa3aHHBIMHU B NyHKTax 1-3,
a TakxXe TexHoJoruyeckoe o6opyaoBaHHe, pacnoloXeHHoe Ha HX TOI-
CTaHLHAX, 32 HCK/IIOYEHHEM pacCIpele/IHTENbHAIX YCTPOACTB JIEKTPH-
YeCKHMX CTAaHIMH, BXOOAIIHX B HMYIECTBEHHEI KOMIIJIEKC I'eHepHpY-
IOLMX 9Heproo6bLeKTOB.

6. OGopynoBaHHe paclpeleNHTeNEHBIX YCTPOHCTB HANpAXEHHEM
110 (150) xB u cBA3aHHOE C HUM BCIIOMOraTelbHoe 060pymoBaHHe Ha
TpaHc(hOpPMaTOPHBIX H HHBIX NMOACTAHIIMAX, NPOEKTHHI i HOMHHAILHHIH
KJlacc HanpsXeHHa KoTophix coctasnseT 110 (150) kB, obecreyuparomue
TPaH3WTHEIE TIEPETOKH 3JIeKTPHYECKOMH 3HEPTHH MO IMHHAM 3JIeKTpO-
Nepenauu HanpsoxkeHueM 110 (150) kB, ykazaHHEIM B NyHKTe 4,
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7. Komnuieke o60pynoBaHuA H NPOH3BOACTBE HHO-TEXHOMOIHYECKHX
06BeKTOB, NpeHA3HAYEHHBIX VIS TEXHUYECKOro O6CIyXHBaHHSA U 3KC-
NUIyaTalHy YKa3aHHEX 06BEKTOB 2/IEKTPOCETEBOro Xo3saHCcTBa.

1.3. KPATKAfl XAPAKTEPUCTUKA PA3BUTUA
SJIEKTPUMECKUX CETEA 3A PYBEEXXOM

B TeueHMe psana MocnefHUX AecATHIETHI BHUMaHHe 3HepreTuye-
CKHMX KOMNaHHH M MPOH3BOAMTENEH 31eKTPOTEXHHYECKOTO H 3Hepre-
THYecKoro obopynoBaHHMs 3a pyGexoM Gbiio chOKYCHPOBaHO mpexnae
BCEro Ha pa3BHTHH reHepHpylomero KoMiuiexca. CTpoHTeNbCTBY Maru-
CTPAJIBHBIX H pacnpeleIMTELHAIX ceTell yaens10Cch MEHbIlIee BHUMaHHE.
Jlna npuMepa MOryT GHITh NMPHBEACHH NaHHLIE MO CTPYKTYpe KallHTa-
JoByioxXeHHH B paspHuTHe aneKkTpo3HepreTukH CIIIA. Tak, ecnu mo npu-
HaTol B CIIIA cTpYKTYpe HHBECTULIMHN B OTpaciy Ha OO «lepelaya
H paclpelieJieHHe JeKTpo3Hepruu» B cepeanHe 1970-x rr. npuxoaHIoch
30-32 % o6mux 3aTpat, TO B KoHLIe 1990-X IT. CHTyallUA CTaJla MEHATh-
cs, ¥ 3Ta cocTaBlslomas Bo3pocia 0o 45—47 %. HecmoTpa Ha oTme-
YeHHHIH pOCT, B NMPaBUTENBCTBEHHOM NOKIane «HalMOHanbHaA 3Hepre-
THYecKad nomuTHKa CIIIA» (Mait 2001 r.) orMedeHo, 9TO «...orpaHHYEH-
Has NMpoNycKHasA cnocoGHOCTH CBA3eH He MO3BONAET B 06ImIeM cllyyae
3aMEHHTH NMPOU3BOACTBO 3NEKTPO3HEPTNH Nepefavell MOIIHOCTH H 3JEK-
TPOSHEPTHH U3 «H3ORITOYHRIX PETHOHOB» H IMPENATCTBYET NOBHILEHHIO
HaJIeXXHOCTH 3JIEKTpocHa6XeHH s noTpebuTeNel H nansHemeMy pa3By-
THIO 6M3Hecas. BEBoOM HoKnana SIBUNIOCH MOATBepXIeHHe HeobXomu-
MOCTH CTPOMTENBLCTBA HOBRIX MATHCTPANBLHBIX JMHHHA 3NleKTponepenayH.
Taxas xe TeHIeHIMA HMeeT MeCTO H B eBpONeHCKHX CTpaHaxX.

OCHOBHBIM TEXHHYECKHMM NAapaMeTPOM, ONpeNe/ISIONHM AOCTHTHY-
THIi YpOBEHB Pa3BUTHSA 3JIEKTPOCETEBOTO XO3AHCTBA CTPaHH, SIBASETCH
1IKasna HCIoNb3yeMbhIX HOMHHANBHEIX HanpsxeHHH. CPOKH OCBOeHUSA
OTHAENBHHIX HOMHHANBHEX HanmpsXeHUH B oTeyecTBEHHON M 3apybGex-
HOM NpakTHKe pa3sBHTHSA SHEProcucTeM NpHBeJeHH B Tadn. 1.4.

Tabnupa 14

Ocsoelive 0TJe/bHMX HOMHHANLHKX HANPAKeHHi 31exTpHIecKoil ceTH

Knacc | l'onssoga nepeuix BJT
HanpaxXe-
HHA, kB | Bmupe | BCCCP

HaumMeHoBaHHe NepBOH THHHH
9/IEKTPONEPENaYH, CTPaHA

110-150 1911 Jlayxammep — Puaa (I'epMaHuA)
1922 Kamupckas 'POC — MockBa

220-287 | 1929 Bpayseitnep — XosHekk (IepMaHus)
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OKoHYaHHue Tabn. 14

H.l;'lp;cxce_ T'ox Boa neprix Bl HanmeHoBaHHE NepBO# THHHUH
| nmua,xB | Bmmpe | mCCCP SMCKTPORCPEININ, STpaNa
f 1933 | Ceupckas I'SC — JleHHHIpax
330-345| 1932 I'SC Bongep JAM — Jloc-Aumxenec (CILIA)
1959 IMpuGantuitckas 'PAC — Pura
400 1952 Xapcnpanret — Xanscbepr (IlIBeuus)
1956 | Ky#6umensckas I'DC — Mocksa
500 1959 1959 Bonrorpanckaa I'SC — Mocksa
1 735-765 1965 MaHnnkyaradH — MoHpeans (KaHana)
1967 | Konakosckas 'P3C — Benmit Pact
1150 1984 | Dkubactys — Kokueras
1000 1993 ADC KacusanszakH — Kapusa — patton Tokno
(Anonus)

PassutHiO 3nekTpuyecKux ceTelt crpad Esponeiickoro Coobmectpa
CIOCOGCTBYIOT BHICOKHME TEMITEI pOCTa NMOTpeGlieHHsA 3NeKTPOIHEPTHH
H BechbMa aKTHBHHH 0OMeH 3JIeKTpO3Heprueil MexJy cTpaHaMH coob-
mecTBa. [IIA 3THX CTPaH BechbMa pa3NH4YHa CTPYKTYpa NMpPOH3BOACTBA
3MeKTPO3HeprHH (Tabu. 1.5), 4TO TaKXe CIocOOCTBYET PasBHTHIO 3JIEK-
TpHuecKHX ceTel o6benuHenns. Tak, B Hopeerun 99,3 % snexTposHep-
Ay BeipabateiBaeTcsd Ha I'OC u toneko 0,6 — Ha TOC; o PpaHUHUHU
78 % — na ADC. Camas 6onpmas xond (13 %) Bo306GHOBIgEMEIX HCTOY-
HHKOB 3HepruH (BUD) B Januu (seTposHepreTHka) H QHHIAHAMH (CXH-
TaHHe 6HOMacCH M OTXOJIOB).

Ta6anua 1.5

CTpykTypa NpPOH3BOACTBA, HOTpel/ieHNA HA XYY HACEJCHHN
H YCTAHORJEHHAS MONIHOCTS 3JeKTPOCTaHIMA

no crpanaM 3ananuoi Esponst (2000 r)

Jlons npoM3BoaCTBa v,
nenbHOE YcraHOBNCH-
Crpana IMCKTPOSHEPTHH, % notpebnexue, Hag MoI-
rac | asc | ™c | Bus kBru/aen.sron| Hocte, MBT
Hopeerus 93| 0 06 | 01 27 500 27637
ABcTpHa 65,0 0 32,0 | 3,0 7300 18 040
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OxoHuyaHue Tabn 1.5

Jloxs npoksposeTa YaensHoe | YcraHoBncH-
Crpana NIEKTPOIHCPIaN, H notpebneHue, Has MOLI-
rac | asc | Tac | Bum kBr9/gen. proa| HocTs, MBT
IIBefinapus 56,2 1 39,5 | 4,3 0 7800 17 317
IBsewnus 46,0 | 46,0 | 8,0 0 15500 30894
Hranus 1801 0 | 790 3,0 5500 75875
®paHuus 12,2 | 780 | 9.8 0 7400 116 800
TepMaHus 49 | 294 | 62,0 | 4,0 6500 119471
Hupepnauasl 0 40 | 930 | 3,0 6600 18 459
Benbrus 2,0 | 57,0 | 39,0 | 2,0 7670 15690
HaHus 0 0 87,0 | 13,0 6070 11225
OuuasHIHA 15,0 | 30,0 | 42,0 | 13,0 17 000 16 262
I'peuns 5,0 0 93,0 | 2,0 4090 10 791
Benukobpuranns | 2,0 | 22,0 | 74,0 | 2,0 5660 78 075
Hpnaugun 5,0 0 93,0 | 2,0 5520 4708
JiokcemBypr 24,0 0 730 | 3,0 1250
Tlopryranus 18,0 (1] 80,0 | 2,0 3870 10970
Hcnauus 11,0 | 26,0 | 58,0 | 5,0 4970 53322
CpefiHee 3HaYeHHE
2|33 | 52|23 6500 s

B EBpomne npoOMCXONHT aKTHBHBIH 0OMEH 3JIEKTPO3HEpTHeH Mexny
CTPaHAMH, HHOTJa COCTABISAIOIHN 3HAYUTENBHYIO YacTh NIPOH3BOOUMOM
B OTHENLHON cTpaHe 3JeKTpo3HepruH. Yepes rpaHuIlb rocyIapcTB me-
petekaloT npuMepHo 20 % BelpaGaTeiBaeMo# 3/eKTpo3Hepruu. B 2002 r.
nepeToKH cocTaBaanu 551 mapn kB1-y snexTposnepruu, B 2001 r. —
543 mupn kBr-u. Camelit KpynHsii skcnoprep — ®@panuua (77 mapn kBr-y,
unu 14 % Bcero MpoM3BOACTBA B CTpaHe), Ha BTopoM Mecte — Hopserus
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(10 mapa kB1y, win 7 %). Bonbiue Bcero 31eKTPOIHEPIMH HMIIOPTHPYET
Hranus, Kynusmas 3a py6exoM 50 mapn xBt4 (19 % coGcTBeHHOrO
NMpOM3BOACTBA), Ha BTopoM MecTe — Hunepmanau (16 mupa kBty,
HIH TakXe 19 %). [epMaHua HMeeT MOYTH HYNEeBOE Calblo: 3KCIOPT
44 mupn XBr-y, uMmopt — 43.9. .

BricliuM HanpsixxeHHeM OCHOBHOIM 3/IeKTpHYeckKol ceTH mepeMeHHO-
ro Toka ctpaH EBpon siBngercsa HanpsokeHue 750 kB, koTopoe nonyyu-
J10 6onblIoe pa3BUTHE B 3HeprocucTeMax YKpauHBl H yacTHYHO Besno-
pyccuH, ITonbsmu 1 BeHrpuH, rie HMelOTCA KOHIEBhIE yYaCTKH MeX-
rocynapcTBeHHHIX 3/IEKTponepenay oT 3HeprocucTeM Poccuu ¥ YKpauHH.

BricluMM HanpsxXeHHEeM OCHOBHOM 3JIeKTpH4YeCKOH ceTH 3Hepro-
cucteM GonpiMHCTBa cTpaH LleHTpanbHoH M 3anagHoi EBponk Ha ypoB-
He 2006 r. apnsanock 380—420 kB, 3aKkoHOnaTeNbHO NPHHATOE KaK Hau-
Beicmiee. CeTH 3TOro HampsAXeHHA B NMOCJefAHHE roAbl pa3sBHBaJHMCh
HamGolnee BHICOKMMHU TeMnaMH. [Ipu aTtoM cetn 220—-275 kB, panee sB-
JABIIMECS OCHOBHEIMH, NPONONXAIOT IKCIIYaTUPOBATECA B YCIOBHAX
OrpaHMYeHHOr0 pasBUTHA: K 3THM CeTAM He NMPHCOEIHHAIOTCA HOBBIE
reHepHpylouIHe MOLIHOCTH, a B OTAeALHEIX caydasax BJI atoro xnacca
HanpsxXeHHsA Mcrons3ylorcsa B cetH 110—150 kB no monxoro ¢uanve-
CKOTO H3HOCca.

s pacnpenenuTeNLHON CeTH BEICOKOro HamnpsXeHUs B SHepro-

CHCTeMax eBponelficCKHX CTpaH HCMONb3YIoTcA HampsxeHus 110 (115)—
132—-150 xB. BriTecHeHHe NpoMeXyTOUYHEIX HaNpsXeHUN XapakTepHO
M JUIS pacnpeelIMTeNILHBIX ceTelt Ha HU3IeH cTyneHH pacrnpenencHus
anexTpo3Hepruu (33—35, 66 kB). OcHoBHoO# WKano# TpaHchopMaLuK
MOIIHOCTH B cTpaHax EBpomnk craHopuTcs 380—420/110—150/10—20 kB,
NMPH KOTOPOH 1ar 1IKaJNkl HAaNPAXEHHUA CTAHOBUTCH BhINIE NBYX, YTO
XapaxkTepHO JUIA 3HEProcHcTeM, TIe HAET Ipouecc MeKTpHhHKALHH
«BIJIYOb».
' OcHoBHas cHcTeMoobpasyloluas ceTh 3HeprocucTeM ctpad Esponsi,
Kak NMpaBHJIO, CTPOUTCH C HCIIOJIb30BaHHEM ABYXLIENMHEIX, @ B OTAC/b-
HEIX cily4asx ¥ yeThipexuenHsix BJI ¢ obecnieyeHneM AByXCTODOHHErO
NMUTaHHA. B 3THX yclnoBHAX Jaxe [MPH JOCTATOYHO THAXENIOM BHJAE aBa-
PHitHOro NMoBpeXIeHHS — ONHOBpEeMEHHOM OTKJIIOYEHHMH IBYX lemel —
NMHTaHHE Y3JIOBBIX MOACTAHIHHA coxpaHsfeTca. Y3noBsle IIC ¢ BHICIINM
HanpaxeHdeM 380—420 xB ocHamaloTcs AByMA—4eThHIpsM#A TpaHcdop-
MaTopaMH. B pacnipenenMTe/IbHBIX CeTAX, KaK IpaBHIIO, IPHMEHAIOTCS pe-
3epBHpPOBaHHBIE CXeMBI ¢ IMMPOKHM HCIONb30BaHWEM OBYXuemHbix BJI,
KabensHEIX ceTed (B ropopax), AByxtpaHchopMaTOpPHEIX MOACTaAHIIHMH.
Momnixocts TIC 110-150/HH kB 2x20 — 2x80 MB-A.

B 3/eKTpHYECKHX CeTAX SHEProcHcTeM EBPOINH MIHPOKO HCIIONB-
3yeTcH 3Jlera3zoBoe o60pyIOBaHHUE, KOMILIEKTHEIE pacripefeHTeIbHEIE
yerpotictsa (KPY) ¢ anerazoBuiM oGopynosanueM (KPY3), macionamnon-
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HeHHBbIe Kabelu U Kabelu ¢ CHHTeTHYECKHM MOKPLITHEM, A B NOCTeHHe
rofasl — Kabenau ¢ H30NALKEN H3 CIUUTOrO MOMMAITHNEHA, KOMIIJIEKTHBIE
6aTtaped CTaTMYeCcKHX KOHOeHcaTopoB H Ap. Hexorophie XapaxTepHhie
NpHMephl Npoknagok KabenesHeix NuHHK (KJI) CBH Ha TeppuTOopHMHU
KpYTHeH 1 X ropoioB EBporbl, ocyliecTBIeHHBIX B MOCeXHHe MONBL, TPH-
BeneHb HUXe. Tax, B JIoHnoHe aneKkTpoceTeBas koMnaHusa National Grid
B 2004 r. BemeT coopyxenHe KJI 420 kB, cBasnialomeit 3J1eKTpOCTaH-
umo St. John Wood ¢ noncrannueit Elstree. Ceuenne xa6ens — 2500 Mm?,
pacueTHBI# ToK — 3700 A,

B BepnuHe 3HeprokommaHueit Bewag ocyulecTBIEHO CTPOHMTEb-
CTBO BO3AYIIHO-Ka6ensHOM nepenaun 380 kB, ocHOBHEIM Ha3HaYeHHeM
KoTopoiHl ABNAeTCA co30aHKe HaleX HOH cHcTeMBl BHELTHETO 3JIeKTpO-
cHabXeHHs LEHTPaJbHOH YacTH ropofia Ha MaJBHIOK NMepCleKTHBY.
Jpyrum HasHadeHHeM KaGelbHOM 31eKTpolepenayy sspiseTcs ycuie-
Hue cBs3u 380 xB paitona Bepiuna ¢ OCHOBHOM ceThioO 3HEProCcHCTEM
crpaH LlenTpansHoit EBponsl, MOCKONBKY COOpYXXeHHas THHHSA SBISeT-
cq aneMeHTOM ocHoBHoM ceTH UCPTE.

B HacTosuee BpeMsi eBponeicCKHMY NMPOU3BOAUTENAMH KabenbHoH
MPONYKIHH pa3paboTaHbl, HCITHITAHH M CO3[aHBI MPOMBIILIIEHHEIE 06-
pasubl kabeng CBH pekopaHo#t mponyckHOH crmocoGHOCTH Hamnpsxe-
HHUeM:

mo 1000 xB (MacnoHanmoMHeHHEI#, ¢ MonepeyHEIM ceyeHHeM TOKO-
Benylied yactu 2500 MM?, HMeloLIe# NPONYCKHYIO CTOCOGHOCTH IO
3 muH kBT1);

no 500 xB (c usonsauueit u3 cururoro nmonustuieHa (XLPE) ¢ no-
nepeyHBM ceyeHHeM ToKoBenymeH gactu 2500 MM?, nponyckKHas cIo-
co6HocTh 1,9 MutH kBT). Kabenu storo TMna HaxonsaTt Bce Gonee mIHpo-
KOe NpHMEHEeHHE.

Cpenu 3HeprocucTeM A3HMH IepefoBble IIO3HLHH B MHPE 3aHHMAIOT
sHeprocucTeMH Tokuo u IOxHo#it Kopen.

Ha pomio cronuuHoit sneprokomnanuy Anonuu (TEPCO) npuxonurT-
cfl TpeTh BceX aGOHEHTOB CTPaHBl, MOTPECIAIOIINX TPETH BCel peanusy-
€MO# B cTpaHe 3JIeKTpo3Heprui. Ilo o6beMy MpPoU3BOACTBA 3NIEKTPO-
S3HEeprHH H YCTAHOBJIEHHOH MomnHocTH 3nekTpocranlnit TEPCO npe-
BBILIAET MaclTabGhl pa3’BHTHUA 3JIEKTPOIHEPreTHKM TAKHMX CTpPaH, Kak
Hranus, I0xHag Kopesi, Kanaga u 1p., a TaKkXe KpynmHeHIIUX dHepro-
CHCTeM MHpa (3HeprokoMnannu mraroB Hulo-Mopk u Texac CIIIA u np).

B anexTpudyeckoit ceTH nepemeHHoro toka (50 I'u) mcmone3yercs
wkaja HanpsxeHu#t 500—275—-154—66 kB. [IpoTaXeHHOCTH BO3N YL~
HHIX W KabGelbHBIX THHHH 3nekTponepenadn TEPCO, a TakXxe ycTaHOB-
JIEHHBIE MOLIIHOCTH TIOACTAHIIMH OT/EIbHBIX HATIPSKEHU ! TIPHBEIEH Bl
B Tabi. 1.6.
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Ta6bnunupa 1.6

IToga3aTenn pa3suTHa jekTpHieckux cerel TEPCO

TIpoTAXEHHOCTh THHHKMH SNEKTPONEPENATH, KM
Yucno | Yeranos-
Hanpsixe- BosaymHbie KaGensHuie s | meshmai
HHE CETH. CTaH- Moln-
¥ B onHo- B onHo-
=B LEHOM Io LEMHOM To uxi, 'ﬁ;‘:
ucamcne- | Tpacce | mcamcne- | Tpacce ot
HHH HHH
500 4054 2216 - - 19 75790
275 2484 1275 952 350 44 54 880
154 6287 3102 783 302 164 45 140
66 15 044 7825 5657 2999
1271 61 788
Huxe
66 xB 373 306 1854 1378

OT4eTHBIE JaHHEIE MO Pa3BHTHIO 3NIEKTPHYECKHUX CeTell MO3BONAIOT
OTMETHTh PHJ XapaKTepHhIX ocoGeHHOCTed TEXHHYECKOH MOJUTHKH
TEPCO.

B pacnpenenuTeNsHEIX U MarucTpaasHEIX BJI BHICOKOro Hampsixe-
HHUA NPEeUMYIIeCTBEHHO HCMOJb3YIOTCH ABYXLENHEIE, 3 B pAie C1yyaeB
M MHoOrouemnHsle TMHHH. Tak, npakTHyecku Bce BJI 500 kB umeloT npyx-
nenHoe ucnonHenue. Hepenku ciayyam, Korma Ha ofHo# onope nox-
BellleHo 4—5 uerneit pasHoro HanpsxeHuns. [Ipu coopyxenuu KJI Hepen-
KO B ofiHO# TpaHluee npokianssaior 2—3 KJI. YKazaHHoe o0GbiAcHseTCH
CTpeMJIeHHeM MaKCHMAJIBHO MCIIONB30BATh BELIEICHHYIO Tpaccy.

IMupoxo ucnonsaylotrca KJI. Tak, eciiu 1ns 3HeprokoMnaHuit Bcei
cTpaHH nons npotaxeHHocTH KJI oT o61e#t Ha ypoeHe 2000 r. cocTaBH-
na 10,9 %, To mia TEPCO — 24,7 %, a nna Toxkuo — 89,3 %.

Bricokuit ypoBeHb TOKOB KOPOTKHX 3aMbiKaHu# (K3) sBasierca cien-
CTBHEM COCpeIOTOYeHH A Ha TEPPUTOPHH, o6cnyxuBaemoit TEPCO, 6omb-
IIo# yCTaHOBJIEHHOM MOLITHOCTH 3/IEKTPOCTAHIUM, a TaKXe 3HAYHTeb-
HOH «IJIOTHOCTH» 3IeKTPHYECKOH CETH, NMPH KOTOpOo#H JINHUMU 3NEeKTPO-
TiepelayM He CO3JAIOT 3HAYHTENbHBIX PEAKTAHCOB, OTPAaHHYHM BAIOIIHUX
ypoBeHb ToKoB K3. Yka3zaHHag ocoGeHHOCTD ONpe/ieNInIa LM POKOe MpH-
MEHeHHe «TAXeNBIX» BRIKJTIoUaTeNeil, pacCYUTAHHBIX Ha 63 KA.

IloMHMO 06GBHYHEIX TPeGOBaHHI K 37EeKTPOTEXHHIECKOMY 060py-
HOBaHHIO (HANEeXHOCTh, YA0OCTBO 3KCIUIyaTaLluH, IOCTATOYHBIH pecypc
H JIp.) o4YeHb BaXHBIM ABJIAeTcH TpeGOBaHHE MUHMMH3ALHH Pa3MEPOB,
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OTHOCALIEECA KaK K KOMMYTAlIMOHHOM amnmaparype, TaK H K CHJIOBHIM
TpaHchopMaTopaM HampsxXeHHeM no 500 kB sxmouuTensHo. D10 Tpe-
GoBaHHe NMNPONHKTOBAHO YCIIOBHAMH COOPYXEHHSA 3aKPHTHIX H MOA3EMHBIX
noacranuui B Tokuitckom Meranonuce. Takoit kpynueimest nonymnon-
3emHo#t noacranuneit 6ynet INIC 500 kB Shin-Toyosu. [ToacTaHuusa uMe-
eT NATh 3TaXell, H3 KOTOPHIX OAHH 3TaX pacnojaraeTcs Hajx 3eMlell.
Ha nomany 16 Teic. M? ycTaHaBnuBalotes ase rpynnsl AT 500/275 kB
MomHocThio 1500 MB-A, nBa myHTHpylomux peakropa (LLIP) no 300 Mpap,
10 siueex KPYD 500 u 275 kB. Buxniouarenu 500 KB NpUHATH ¢ OAHUM
pa3pkiBoM; nmuTtalomue KJI 500 kB npuHATH ¢ M30ag1Heil H3 CIUATOrO
NONHITHIIEHA.

BaxHoe 3HayeHuHe B anekTpHYeckux ceTax TEPCO npupmaeTcs MOHH-
TOPHHTY COCTOAHHA 00OpYIOBaHHA, YTO IO3BOJIACT BHABIATH AchEKTH
Ha paHHHMX CTaAHAX BOZHHKHOBEHHS H KOHTPOJHMPOBATh THHAMHKY HX
Pa3BUTHA.

BnexTpocHabXeHHe TaKoro KpyInHoro Meramnojuca, Xxak ToxMo, —
CNIOXHas TeXHHYecKas 3afaya. OnopHas ceTs ropona GopMHpyeTCcs H pas-
BHBaETCA C HCIIONIB30BAHMEM CaMbIX BBICIUMX HanpAXeHHH 3JIeKTpHYE-
ckoit cetu: 275—500—1000 xB. Haxcrpotikoif k cetu 275 kB apunuch
nepsuie 065eKTH 500 KB, BBOA KOoTOpHIX B paboTy Guiy 0CymecTBlIeH
B 1960-¢ roasi. B 2003 r. notpebutenn TokHo nonyyanu 3MeKTpo3Hep-
ruio ot 11 IIC 500 xB, B cTaiMH CTPOHUTENBCTBA HaXOAUTCA ente onqHa I1IC
aroro HanpaxeHus. TpyaHocTu ¢ HoBuMH TpaccamMu BJI 500 xB no-
CTOSTHHO BO3DPAacTaloT, H yXe B 1970-x rr. GhlIa BEIABNIEHA Leecoobpas-
HOCTB CO3[aHHM MepeflalomMUX CHCTeM Ha HanpskeHuu 1000 kB.

B xonue 1980-x rr. 6uJ0 Ha4yaTo cTpOoHTeNbCcTBO BJI KonblieBo#
cetH HampspxeHueM 1000 xB. B oTueTHOM ropy B paGoTe HaxomuJjcs
AByxuenHbli Tpau3HT 1000 KB ADC Kacusanzaku Kapupa — I[IC Humu
I'yama — [1C Cun Umaxu — IIC Munamu HBaku (ceBepHad 4acThb KOJNk-
ueBoit cetn). Ha BJI 1000 kB ucnions3oBaHa KOHCTPYKIHA a3kl U3 BOCh-
MH cTajleaJIloOMMHHEBBIX NMpoBoaoB ceueHHeM 810 Mm% C wenbio CHU-
XeHHs mymMa oT paboTtaromHux BJI (kopoHa) Ha OTAENBHBIX y4acTKax
HCHoJIb30BaHO ceyeHHe 960 MM? x 8. Ha wactu BJI, BpeMeHHO paGoTa-
0UMX Ha HanpaxXeHHH 500 kB, moaBelleHa mojoBHHA TOKOBeAYILIEH
yacTH (810 Mm? x 4). Ha otaensusix BJI 1000 xB cpenHsas BHCOTa ABYX-
LeMHBX onop coctasuaa 97—120 M, a A1MHa nponeToB — 550—650 M.

SueproxomMnanua OxHott Kopen (KEPCO) 3aHnMaeT mepenosnie
MO3HIMH B Pa3BUTHH 3JIEKTPO3HepreTHKH A3un. OCHOBHOe Hampasiie-
HMe pa3BHTHSA CETEBOro X03AHCTBa CTPaHK H (hopMHpPOBaHHE OCHOBHOH
CETH SHEProCHCTEMBI B MOCNEIHHE NeCATHIETHA OCYIIECTBIANOCH C He-
ITOJIb30BaHHeM HOMHHAJIBHOTO HanpsaxXeHHd 345 kB, nonyuynsilero sHa-
YHTeNbHOE Pa3BHUTHE BO BCeX YAaCTAX CTPaHH. B MepHIHOHAJIEHOM Ha-
NMpaBJieHUH obuias nmporaxeHHocTs AeiicTBylomux BJI 345 xB co-
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crasyser 313 kM, T. e. BJI nepecexaloT Bcio TeppUTOpPHIO cTpaHkl. To Xe
otHocHTcA K BJI 345 kB, npoxogamuM B IIMPOTHOM HalnpaplieHHH.

INonyyeHue KopuIOpOB A coopyXeHHs HoOBEIX BJI BEICcOKOro Ha-
NpsSKeHUSA BeChbMa 3aTpYIHeHo. JTO, a TaKXe BHICOKHE TeMIIH poCTa
Crpoca Ha 3NeKTPOIHEPTHIO ABUIMCH OCHOBHBIMH (haKTOpaMH, ompe-
JeTHBIIHMM BBeeHHe HOBOH, 6oJiee BHICOKOH CTYNMEHH HANIPAXEHHUSA
B CETH nepeMeHHoro Toka: 765 xB. B otaensHuix cayyasx BJI 765 xB
CcoopyXaloTcs Mo TpaccaM aeMoHTHpyeMbix BJI 66 xB. BriepBrle B Mupe
crposTcd nsyxuenssie BJI 765 xB.

B 2004 r. nepeBeneH Ha HOMHHAJIILHOE HANpsXeHHWe Al paHee TO-
CTpoeHHHX y4acTKoB BJI 765 XB, 3KcIUTyaTallHsl KOTOPLIX B TeueHHe He-
CKONBKHX JIET OCYIIECTBAANACH Ha HanpsixXeHHH 345 kB.

B nocnennue roxsl HaGnlonaeTcs GRICTPHIMR pOCT NOTPeONEHHS dJIeK-
Tpo3Heprud B Kutae — BTOpOM B MHpe MPOM3BOIUTENE ATIEKTPOSHEPIHH.
ITonHoe norpe6ieHne 3/1eKTposHeprud B 2004 r. cocrasuno 2090 TBTy,
yTo Ha 11 % BhImIe, 4YeM B TpeliecTBYIOMeM rony. Obmas MpoTAXeH-
HocTs BJI 110 kB ¥ BHIe cocTtasuaa B 2004 r. 598,9 Teic. KM B OHO-
EeNMHOM MCUHMCIeHHH, B T. 4. 220 kB — 115,2 Thic. XM. OCHOBHAg ceTh
nepeMeHHOro Toka sHeprocucreMsl KHP cTpouTes ¢ MCIONb30BaHHEM
BJI HoMuHansHBIX HanpsxeHHit 330 u 500 kB, o6uias MPOTAXEHHOCTh
KoTophiX cocTasiigeT 30,9 Thic. KM. B HacTod1ee BpeMs 3aKaHYHMBaeTCHd
CTPOMTENILCTBO TepBoll MeKTponepenayu HanpsxeHueM 750 kB Manpig—
Lanzhou.

HaneHeitmee pa3BUTHe MONYYHT HCIONB30BAHHE 3NEKTpONepenay
nocrosiHHoro Toka +500 kB, o6ecneynBaloNIHX BbIIa4y MOIIHOCTH psaa
cTposiIuxcs ¥ nepcneKTHBHBIX I'DC B OCHOBHBIE IPOMBINILJIEHHBIE LIEH-
TPHI CTPaHBI.

KpynHe#muM 3HeproobbennHeHueM CeBepHOt AMEPHKHU ABIAIOT-
cA napannensHo pa6oralomue 3HeprocucteMsl CIIIA, Kananst 4 Mek-
cHKxH. OcHOBY o6beAMHEeHHS cocTaBiseT 3HepreTHKa CIIIA. OcHoBHEBIE
10Ka3aTely sHeproobseuHenus B 2001 r.:

Bocrok CIIIA u KaHaja: NpOH3BOACTBO 3JIEKTPO3HEPTHH —
2950 mapn kBt'y, MakCHMyM Harpysku — 483 T'Brt, ycraHoBleHHas
MOIIHOCTS MIeKTpOoCcTaHUuM — 722 I'BT;

3anapn CLIIA, KaHana # MeKcHKa: MPOU3BONCTBO 3/IeKTPOSHEPIrHH —
764 Mnpnx kBT1-4, MaxcMMYM Harpy3ku — 128 ['BT, ycTaHoBAeHHas Moll-
HOCTh 3ieKTpocTaHui — 158 IT'Brt.

B sHeprocucreMax CIIIA Hcnonb3yloTcd ABe CHCTEMBI HATIPSDKEHH I
nepeMeHHoro Toka: 115—230-500 xB u 156—345-765 kB. I1epsas npe-
HMYIIECTBEHHO MCIIONIb3YeTCd B BOCTOYHOMN YacTH CTpaHH, a BTopasg —
B lieHTpaNbHOM M 3amagHol YacTax. DHeprokoMnanuu CIIIA He npo-
BOJSAT TBepHOH TeXHHYECKON MOMIUTUKHM B 06JACTH CHCTEM HATIPAXEHHUH,
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BecpMa pacnpocTpaHeHa TpaHchopMalua MomHocTH 500/345 kB. Cetb
765 xB B nmociexHHe rofkl pa3sBHBaeTCA BeChMa OrpaHHYEHHO.

B cepenuHe Texylero mecsSTHIeTHA oOIIas NMPOTAXEHHOCTh Maru-
CTPaJIbHEIX THHUH 3nexTponepeaadu (230 kB u BrinIe) cocTaBuia OKO-
710 330 Thic. KM, H3 HUX 1o TeppuTOopHH CIIIA okono 245 Teic. KM, B T. 4.
HanpaxeuueM 230 xB — 116,9 Thic. kM, 345 kB — 79,2, 500 xB — 41,1,
765 kB — 3,9, nocrossHHoro Toxa 400—500 kB — 3,5 THIC. KM.

BLICOKHI YpOBEHB pa3BUTHS 3NEKTPHYECKHX CeTell He HCKIIIOUHII
B ITOC/IeNHHe FOAK pANa KPYNHEIX IorameHuit B a3HeprocucreMmax CIIIA.
AHanu3 apapM HHHEIX CHTYallM#l MOKa3hBaeT, YTO KOHGIHKTH MEXY Ha-
JIeXXHOCTHIO H KoMMepuyeckuMH Hensmu B npaktuke CIIA pemalores,
Kak MMpaBHJIO, B MTOJb3Y BRICOKOH HANeXHOCTH.

KpynHefimeit B JOxHOH AMepuKe ABNIsIeTCA 3HeprocHcTeMa Ap-
reHTHHH. Briciiee HanpsaxeHue sneXTpudeckoit ceru — 500 xB. Io co-
CTOSHMIO Ha Hayaso 2004 r. obmaa nporaxenHocts BJI 500 xB cocra-
BHJIa oKoJIo 10 THIC. KM, a KOJIMYeCTBO NoacTaHui — 28. 3HauuTeIbHO-
My passuTHIO BJI 500 xB cnoco6cTBOBaNa MX OTHOCHTENBHO HEBHICOKAs
yAeabHas CTOMMOCTh. DT0 onpeaensercs 6IaronpuATHRIMH YCIOBHAMH
npoxoxaenus BJI 500 xB no apreHTHHCKOM MaMiie (OTCYTCTBHe JIeCOB,
6010T, MUHKMAJIBHOE KOJTHYECTBO YIJIOBHIX ONOP, OTCYTCTBHE HeoGXOnu-
MOCTH COOpPYXeHHSA NOpor UIS cTpouTeascTBa BJI M ap.).

B 2000 r. B paboTy BBeficHa MeXTocyapcTBeHHas (MeXay ApreHTH-
Holt u Bpasunueit) BJI 500 xB nponyckHo# cnocobHocteio 1000 MBT.
Ha cropoHe ApreHTHHE THHMA NpPHCOeIHHEHA K 3NeKTPHYeCKOH ceTH
¢ yacroro# 50 I'u, Ha cTopoHe Bpasunuu — 60 I'u. [1peo6GpaszoBarenbHan
IIC 50/60 I'm naxoguTca B I. Garabi (bpasunusn). HoMuHanbEHag MomI-
HOCTB Npeo6pa3oBaTebHOM nmoacTanuuu 2 x 550 MBT.

B aHeprocucreme Bpasuiuu IS BRLAAYM MOIIHOCTH KpynHe e
B Mupe I'SC Hraitny (12,6 mnu xBT) nemonbayetca HanpsaxeHue 750 kB,
a Taxxe INITIT BuicOKOro HanpsxeHHA.

B aHeprocucreMe Bpa3niMH HaMeyeHa peaju3allMsd TpeX KPYIHHX
NpoeKTOB pa3BUTHA ceTH 500 kB (2,9 Thic. KM). O61mas NpOTAXEHHOCTh
BJI 500 xB no cTpaHe NpH 3TOM JOCTUTHET 19 THIC. KM.

O6nactu npumeHeHud II1IT HocAT TpamHIMOHHKEIH XapaKTep: TpaHC-
MopT 3MeKTPO3HepPrHH Ha GoNbIIME PacCTOSHHA, CBA3bL BIEKTpHYE-
CKMX ceTelt ¢ pa3HRIMH HOMHHAJNBHBIMU YacTOTAMH, CeKIIHOHHpOBa-
HHe ceTelf SHepProCHCTEM C 1ieJibl0 NMOBHIIEHHA HAeXHOCTH paGoTH
o6BeIHHEHH, NepecedeHHe GONbITNX BOOHLIX MPOCTPAHCTB.

B mocneaHHe roasl TeXHHMKa MOCTOSHHOIO TOKa B 3JEKTPO3Hepre-
THKe pa3BHBaeTcs I10 ABYM HanpaBJeHHAM:

coopyxenue I1IIT, mpenHasHaueHHLIX JUIS Tepelayd 3HEPruM Ha JI0-
CTaTOYHO 6OJIBINME PACCTOAHHS;
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CO3aHMe TaK Ha3hBaeMHX BCTABOK NocTofgHHoro Toka (BIIT) nna
CBA3M NMPHMBIKAOIIMUX APYT K APYTY CHCTEM C pa3siTHYHHNMH HOMHHA/b-
HBMH YacTOTaMH HJIH C OfHOH HOMHHaJbHOMN YacToToMl, HO paboTa-
OIHX HECHHXPOHHO ¢ Lenbio obecrniedeHUsT peryiupyeMbiX MepeToKOB
MOIIHOCTH. '

B 3apyGexHHX CTpaHaxX 3HAYHTENLHO BO3POCHH MacIuTabK mpHMe-
Herus I1I1T, yBenuyHaHCh MX HOMHHAJIBHBIE HANPSIXXEHUSA M MPOMYCK-
HEE CIIOCOGHOCTH.

IIInpoxoe pacnpocTpaHeHHe MOCTOAHHOTO TOKA CTAJI0 BO3MOXHEIM
Gnarofaps co3faHuIo B cepefnHe 70-X IT. BHCOKOBONLTHRIX THPHCTOP-
HBIX BEeHTHJIEH, pacCYMTAHHKIX Ha DONbIIME TOKHM M HANPAXEHHUSA.

XapaKTepUCTHKM HaHOo/Nee MONIHKIX U MPOTAXEHHBIX 3/eKTpole-
pelad MOCTOSTHHOIO TOKa NpHBeeHH B Tabn. 1.7,

Tabanuua 1.7
XapakTepHCTHEA PAA KPYNHHX 3JeKTpolepelay HOCTONHHOIO TOKA
TMponyck- JINHHA THHHH, KM
Ha3spaHue snexTponepenaan Hasg l::azﬂn—
MM BCTABKH (CTpaHa) cnoco6- ex B e BO3~- Kabens-
HocTk, MBT AymHoR HOR

KaGopa-Bacca (Mo3aM6HK) —

‘Anonzo (FOAP) 1920 +533 2x720
“Hura-Illa6a (3aup) 1120 +500 1630

Hopaerus — Jauusa

(uepes Cxareppax) 1000 +500 113 127
"HenbcoH Pupep — BUHHHMET

,'(Kau ana) 2x1620 +450 2x900
1Bounesnns — Kanupopuus

(CIIIA) 1400 +400 1362

Bui6opr (CCCP) — ®uHIAHAKS 1420 185

_ﬁlneuun — QUHAAHAKA 500 1200 35 200
Caxyma (Anonus) 300 +125

AlInn-Innano (inoHus) 300 +125

Kunrchopr — Jlonaon

(Benuxo6puTanus) 640 +266 - 82
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1.4. OPTAHU3AUUA NPOEKTUPOBAHUA
3NEKTPUMECKUX CETEN

IIpoeKTHpOBaHHUeE pa3BUTHA NEKTPHYECKHX ceTel ocylecTBIseTcH
B HepapXHyecKoi NMocyiei0BaTeIbHOCTH H BKJIIOYA€eT B ce06s BHIMONHEHHE
KOMIUJIEKCa BHECTaAMAHBIX NMPOEKTHBEIX paboT, K KOTOPhIM OTHOCATCA
cliefyIolIHe.

1. Paspaborka cxeMsl passuTHa ESC u O3C. B cocTaBe yKasaHHBIX
paGoT 3amayaMH NMPOEeKTHPOBAHUSA SABIAIOTCH 000CHOBaHHE pa3BHTHA
OCHOBHOM 3/IeKTPpHYECKOi ceTH, BHIGOp KOH(HTYpallHH, OCHOBHHIX MTapa-
METPOB M 04YepeIHOCTH COOPYXEHHS OCHOBHON CeTH HanpsXeHHEM
500 kB u srime (E3C) u 220 kB u Beinie (O3C). Cxemsl passutusa EDC
1 OOC pazpabarsiBaloTcs, KaxK lpasuo, no sagaduio OAO «DPCK EDC»
H M3C.,

2, PaspaGoTka cxeM pasBuTHA paltoHHBIX sHeprocucreM (P3C). 3a-
Ia4yaM¥ MPOeKTHPOBaHHNA ABAAIOTCA pa3paboTka n o6ocHOBaHuUeE pa3-
puTHA POC, onpenenenue oyepeHOCTH cTpoHTenbcTBa ceTedt 110 KB
M BHIIE HA NMPOEKTHBIH YpOBEHb C YYeTOM MepcleKTHBB. CXeMBbl pa3-
putua POC paispabarsiBaloTcs, Kak NpaBuio, rmo 3aganuio AO-sHepro.

3. PaszpaGoTka cxeM pa3BHTHA paclpeaenuTeNbHEX ceTel 110 KB
H BHIILE I ceTel SHeprocUCTeMBl B LIeJIOM MJIHM JJISl KPYMHBIX 3Hepro-
CHCTEM I10 OT/AEJIBHBIM CETEBLIM palioHaM (KaK [IpaBHIJIO, B IPaHHIIAX OT-
nensHOH obnactu).

CxeMBbl pa3sBUTHA pacnpenenuTenbHbIX ceTelt 110 KB H BhIIIE pa3pa-
GarbiBaloTcA Ha OCHOBE pellieHHH, IpHHATHIX MO cxeMaM pa3BHTHA O3C
H PAC, xak npasuo, no 3agaHuio AO-3Hepro, OTAENILHEIX CETEBHIX paifo-
HOB HMJIM KPYIIHBIX OTpe6HuTeNelH 3NeKTPO3HEPTHH.

Pa3paGoTKa cxeM BHEUIHEro 3JIEKTPOCHabXeHHsA OOBEKTOB Hapoj-
HOro Xo3s#cTBa (eKTpHDHLIHPYEMBIX Y4aCTKOB XKeJIe3HbIX I0por, HedTe-
H ra3olpoBOJOB, MPOMBIIIEHHEIX Y3/I0B, OTACABHEIX IPEANPUATHHA 1 Ap.)
BEIETCA B COOTBETCTBHH ¢ HaMEYEeHHEIMH CPOKaMH HX CTPOHMTENLCTBA
(pacluMpeHHs, PEKOHCTPYKLIHH) MO MCXOAHHM HAaHHBIM 3aKa3yHKOB
pa6ot: PAO «PX]I», npoexTHHIX HHCTHTYTOB OTAENBHBIX OTpacieit, ak-
IHOHEPHBIX O0IIEeCTB, IOpHIAHYECKNX H (PH3HYECKHUX JIHI] H IP.

Takas opraHH3alMsa NPoeKTHpoBaHUA obecneyHBaeT BO3MOXHOCTh
KOPPEKTHPOBKH paHee HaMEYeHHBIX IJIAaHOB pasBUTHA 3EKTPHYECKHX
ceTell (B Tolt yacTH, B KOTOpPOi OHHM He peajJH30BaHELI) HA OCHOBE YTOY-
HeHHOM ucxonHo# HHGOpMaLUH.

O6uiue Tpeboanusa locctpos PP no opranmsanuu ganbHe#mero
NMPOEKTHPOBAHHA 2/IEKTPOCETEBOro 00LeKTa HAIoXeHE! B «[lopske pas-
paGOTKH, COINAacOBaHMS, YTBEPXIeHH U cocTaBa 060CHOBaHU M HHBe-
CTHLIHH B CTPOMTENBCTBO NPEANPHATHH], 31aHUH U coopyXeHHH» (MuUH-
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crpoit P®, 1995 r., CIT 11-101-95, CHHII 11-01-95) u «AHCcTpYKUHMH
0 TIopsAlKe pa3paboTKH, COINIacOBaHMA, YTBEPXICHHA H COCTaBa NPOCKT-
HOM TOKYMEHTAlIHH HA CTPOHTE/ILCTBO NMPEANPUATHH, 3AaHHA H COOpY-
xXeuni» (Munctpoit P®,1995 r., CHuIl 11-01-95).

HecmoTps Ha ot™eny aedcrsus CHull 11-01-95 n CII-101-95 (TTo-
cranoBieHue Focctpos P or 12.07.2002 . Ne 86) H OoTCyTCTBHE 3a-
MEHH 3THX HOPMATHBHBIX JOKyMeHTOB, ['occtpot PP cBoMM nuCsMOM
or 20 mapra 2003 r. Ne CK-12692/3 pa3bsicHseT:

«J10 YTBEpXIEHUS B YCTAHOB/IEHHOM NOpsAkKe ¢elepalbHEX CTPOH-
TENbHHX HOPMaTHBHHX HOKYMEHTOB, PETIAMEHTHPYIOIIUX BHIMTONHE-
HUE NMPEeANPOEKTHHX H MPOEKTHHX Pab0T, BO3MOXHO HCIIONb30BaHHE
B MPaKTHKE peaJLHOro MpOeKTHpoBaHHA paHee meiicTBopasmuXx CHHUII
11-01-95 u CIT 11-101-95 B xayecTBe PEKOMEHIAYEMHBX MOJIOXKEHHHA B Ya-
CTH, He npoTHBopeyamed denepansHHM 3aKOHAaM H NOCTAHOBJIEHHAM
ITpaButenscrea PDs»,

B cootBerctBuu ¢ CII 11-101—95 npoeKTHas NMOATOTOBKA CTPOUTEINL-
CTBa COCTOUT M3 TpeX 3TaloB:

1-it 3Tan — onpenesieHHe LieJIM UHBECTHPOBAHHSA, Ha3HAYEHHA H MoLI-
HOCTH 06BEKTa CTPOUTENLCTRA, HOMEHKJIATYDHI IIPOAYKIMH, MecTa (paiio-
Ha) pasMenieHus 06beKTa ¢ yyeToM NPUHIHNUANBHEX TpeGoBaHHA
H ycJIoBUH 3aKa3umuKa (MHBecTopa). B COOTBETCTBHH C IPHHATHIMU Ha [IaH-
HOM 3Tale peleHHAMH MeCTHOro opraHa HCIIOJHHTENbHOH BJIaCTH 3a-
Ka3YyHK TMPUCTYTIAeT K pa3paboTke 0OOCHOBAHUH MHBECTULIHA B CTPOM-
TeNLCTBO;

2-#i aTan — pa3paborka «O6ocHoBaHUH HHBECTHIIHH» B 06BeMe, KO-
CTaTOYHOM /I MPUHATHA 3aKa3yHKOM (MHBECTOPOM) pEIlieHHs O Lelie-
'‘coobpa3HOCTH AanbHelmero uHBecTHPOBaHNA, COTTAaCOBAHHUA C HC-
' MOJTHUTENILHOM BNACTHIO MPpeABapuTEILHOrO Boi6opa MecTa pasMELIEHH
'06BeKTa H pa3paboTKH NpoeKTHOH JOKYMEHTAlHH,

3-# sTan — pa3paboTka, corlacoBaHHe, IKCNEpTH3a H YTBepXIeHHE
NIPOEKTHOM JOKYMEHTAllHH, NoNyYyeHHe PEIieHHs 06 0TBOZIE 3eMENIbHO-
I'o y4acTKa 1ol CTPOUTENsCTBO. OCHOBHBM MPOEKTHHIM [JOKYMEHTOM
Ha CTPOMTEILCTBO 00beKTa ABNAeTCH, KaK IPABHJIO, MPOEKT CTPOUTEINL-
crBa. Ha ocHOBaHMHM yTBepXIeHHOTro TIPOEKTa CTPOHTENLCTBA pa3paba-
THIBaeTcsi paboyas JOKyMEHTallHsa Mo 00BeKTY.

YrBepxnenue (ono6petue) «O60CHOBaHUH MHBECTHIHM» 3aKa3uH-
KOM OCyIIecTBIdeTcd Ha OCHOBe 3aKJIIOYeHMS roCyNapcTBEHHOH IKC-
NEPTH3H ¥ PelleHHs OpraHa HCMOJHMTENbHO! BIAaCTH O COrIacOBaHHH
MecTa pasMellieHUs obbeKTa.

Marepnann «O60cHOBaHUH MHBECTHUHH» MOTYT HCIONL30BAThCH
JaKa3yHKOM Jd:

NpOBeieHHS COLHOJIOTHYECK X MCCIeIOBaHU N, ONIPOCOB 0GIIeCTBEH-
HOTO MHeHHA U pedepeHIYMOB 0 BO3MOXHOCTH COOPYXeHHUS 06beKTa;
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paspaborku BuaHec-IJIaHa, oGecleyHBAIOIIEro MOATBEPXKACHHE ra-
PAaHTHH TI0 KpeIHTaM, IJIATEXeCIIOCOGHOCTH U (HHAHCOBOM yCTONYH-
BOCTH NPeANpHATHA HJIH HHOTO 00BbeKTa HHBECTHPOBaHHS B YaCTH BO3-
MOXHOCTH BHINOJIHEHH S 0653aTe/ILCTB I10 A0JIr'aM;

neperosopos ¢ ¢enepanbHEIMH H MECTHBIMH OpraHaMM UCITOJIHUTE/b-
HOH BJIACTH O NMPeNOoCTaBIEHUH CYOCUAH, HAIOTOBBIX U MHBIX JIBIOT.

1.5. COOAEPXXAHUE NPOEKTOB PA3BUTUSA
SJNIEKTPUYECKUX CETEW

ITpoekT pa3BUTHA 2JIEKTPpHYECKHX ceTel BHIMOJIHAETCA B KayecTBe
caMocCToATeNIbHOW paGoThl, HMeHYeMON! «CXeMoH# pa3sBHTHA JEKTpHYe-
CKOM ceTH 3HeprocucTeMul» (0GbeAHHEHHOMN, paloHHON, ropoja, npo-
MBIIIJIEHHOTO y3JIa U Ap.), HJIH KaK cocTaBHas 4acTh «CXeMEl pa3BUTHSA
3HEPTOCHCTEMBI».

Kak yka3aHo BHIIIIE, IPOEKTHPOBAHHE Pa3BHTHS JEKTPHYECKHUX ceTel
3HEPrOCHCTEM OCYILECTBIIAETCS B HepapXHYecKoi MoceNoBaTeTbHOCTH.

Ha yposHe EDC o6ocHOBEIBaeTCS pa3BHTHE CHCTeMOOOpa3yIoUInX
ceasedt EDC, sxnioyaonmx B ce6s cBA3M Mexay oTneasHbIMH ODC H Hau-
Gonee BaxHble MarucTpaau BHYTpu ODC, 3arpy3ka KOTOpEIX OlpeJes-
ercst pexumom paborsl ESC B nenom. Ha ypoBHe npoeKTHpOBaHHS ce-
teit OBC ocymecTpasercs 060CHOBaHHE Pa3BUTHA CHCTEMOOGpa3ylonIux
ces3efi OBC, BKIIIOYAIOMIHX CETH 1A BBIJAYH MOILIHOCTH KPYMHEIX 3JIeK-
TPOCTaHUMMK, MEXCHCTEMHbIE CBA3M MeXI1y pafOHHBEIMH SHEpPTOCHCTEMa-
MM M Haubonee BaXHble BHYTPEHHHE CBA3M paiOHHBIX 3HEProCHCTEM,
3arpy3ka KOTOpeIX onpenensierca pexumoM paborsl O9C. Ha ypoBHe
Pa3BHTHA pallOHHBIX SHEPTOCHCTEM OCYLIeCTBsIeTcss 0GOCHOBaHHe pa3-
BHTHA ocTansHOHA YacTH ceTelf 220 B u BhIlIe, a TaKXe pacnpenenu-
TelbHEIX ceTedt 110 kB u BHIE.

B mpoluecce MpoeKTHPOBAHHA OCYIIECTBIAIOTCA B3aMMHBIH o6MeH
HHGoOpMallHell H YBA3KA pellleHHH 1Mo pa3sBHTHIO MeKTPHYECKUX ceTell
pasJIMYHBIX Ha3HaYeHU ! U HaNpsKEHHU .

ITpn pa3nuyHOM cocTaBe H o6BLeMe 3ajjay, pellaeMbiX Ha OTAeNb-
HBIX 3Tamnax [MpoeKTHPOBaHHA JIEKTPHYECKHX ceTeH, yKasaHHbIE pabo-
Thl HMEIOT c/IeAYIOLIEee MPHMEPHOE COiEPXaH He:

aHaJIM3 cyliecTBylolllel ceTH SHeprocHcTeMHl (palioHa, ropoaa, 06ns-
€KTa), BKJIIOYAIOIIHH ee pacCMOTpeHHe C TOUKH 3peHHs 3arpys3KH, yclo-
BHH perynMpoBaHNs HalpsKeHUs, BEISBIEHHS «y3KHX» MecT B paGore,

onpefeieHHe 3IEKTPHYECKHX HArpy30K noTpebuTeneil M cocTaB/ieHHE
6aaHCOB aKTHBHOM MOIIHOCTH TI0 OTAEJIbHBIM MOACTAaHLMAM H SHepro-
y3nam, o6ocHoBaHHe coopyxeHua HoBrIX ITIC u BJI;

BBIOOp pacyeTHBIX PEXHMOB paGoThl 3/eKTpocTaHUHMH (eciny K pac-
CMaTpHBaEMON CETH NMPHCOEAHHEHBI 3JIEKTPOCTAHIIHH) H ONpeAesieHHe
3arpy3KH NMpoeKTHpYeMoil 3JIeKTPHYECKOMH CETH;
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3JIeKTPHYECKHE pacyeThl pa3JIHYHBIX peXXMMOB paboThl ceTH U ob6o-
CHOBaHHE CXeMBbI [IOCTPOEHHS CeTH Ha paccMaTpHBaeMble pacyeTHhIE YPOB-
HH, IPOBepOYHEIe pacueThl CTATHYECKOH M NHMHAMMYECKOR ycTOHYHBO-
CTH NapajuielbHOM paboTH 3JIeKTpOCTaHIMH (BRITOJNIHAIOTCA, KaK Mpa-
BHJIO, TOJNILKO MPH NPOEeKTHPOBAHUH 3JIEKTPHIECKHX ceTell 00 beNHHeHHBIX
JIH OCTATOYHO MOUIHBIX OTHENBHBIX 3HEPrOCHCTEM), BHISBJIEHHE OCHOB-
HEIX TpeboBaHHH K CHCTeMHO# NpoTHBOaBapHIHON aBTOMATHKE;

cocTaBJieHHe GanaHca peaKTHBHOW MOILIHOCTH H BLISBJIEHHE YCNIO-

BHHA peryJMpoBaHHS HalpsXeHHUA B ceTH, 00OCHOBaHMe NMYHKTOB pas-
MelIeHna KoMneHcupylomux ycrpocts (KY), HX THMA ¥ MOITHOCTH;

pacyeTsl TokoB K3 B mpoexTupyeMolt ceT (Kak mpaBuJio, Tpexdas-

HBIX) H ycTaHOBJIEHHE TPeGOBaHHH K OTKJII0YalOLIEH CIOCOGHOCTH KOM-
MYTAl[HOHHOH annaparypsl, pa3paboTka npe/UIoKeHHH 10 OrpaHHYEHHIO
tokoB K3;

BHIOOp W OGOCHOBaHHE KOJIHYECTBA, MOUIHOCTH M MECT YCTaHOBKH
JAyroracsiux peakTopoB ISl KOMIIeHCal W eMKOCTHBIX TOKOB (Kak npa-
BHJIO, IPOHIBONHUTCA A ceTelt 35 KB H HHXe);

CBOJIHBIE JaHHBIE TI0 HAMEYeHHOMY 06BEMY pPa3BUTHA MEKTpHYecKoH
CeTH, HaTypaJIbHEIE H CTOMMOCTHBIE ITOKA3aTe)IH, OYEPETHOCTh Pa3BUTHA.

B cooTBeTCTBMM C 3ajaHHeM coiepXaHHe «CxeM...» MOXeT YTOYHATh-
¢ 3aKa3YHKOM 3a CYET BKJIIOYEHHA (HJIH MCKIIOYEHHS) NOMOTHHTENb-
HbIX BOMIPOCOB.

" IIpu HaHECEHMH 3JIEMEHTOB 3/IeKTPO3HEPreTHYeCcKol CHCTEMBI Ha Kap-
Torpatuyeckod ocHOBe (KapTa-cxema CETH) HCTONb3YIOTCA YCIOBHEIE
rpadnyeckHe obo3nayeHns (tab6n. 1.8). Ilpu sToM peKoMeHAyeTCH NH-
HHH pa3HeIX HOMMHaNBHBIX HanpsxeHu#d u [1C 110-220 kB pasnuyats
O TOJIIMHE THHHH M pa3Mepy Kpyra. Ha f1eMoHCTpallHOHHBIX KapTaX-
¢xeMax JONOJHMUTENIEHO peKoMeHayeTcd o0603HAayaTh CETH pa3HYHBIX
HOMHMHAJIBHEIX HaNpAXeHU ! pa3sHEIM LIBETOM.

Ta6bnuua 1.8

I'paduueckne obosnavenns o6LeKTOB Ha KapTax-cxemMax

O6oaHa4yeHHe o6beKTa
HauMeHoBaHHe 061eKTa cymecr- TpoeKTH- Giiieaaes
BYIOILErO pyemMoro Moro
BNeKTpocTaHLIHA. N R
]
O61ee 06o3HayeHHe k\ ol
BNeXTpoCTaHIHA T oBas. = E i
O61ee 0603HaueHHE RN Lol
BneKTpocTaHILMA TenoBas ¢ BrIayelt ] EI T
TeMnoBol 3HepriuM noTpeGuTeEI0 RN L
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OxoHyaHne Tabu 1.8

O6oanageHHe o6bEKTa
Haumenopatiye 065eKTa cymecr- | nmpoekrd- | mameuae-
BYlOlIErO pyeMoro MOro
DNeKTpOoCTaHLUMA IHIpaBIHYecKas. §\\j :"',’:
O61ee ofo3HaueHKE, P 7
e
DeKTPOCTAHLUNSA aTOMHas (] (@] ket
INoncTaHuMsA. ® O :' = x
O6i1ee ob6o3HayeHHE ~_
IMoncTaHu KA MepeMeHHOro TOKa @ @ .~ e
750 kB e
TloncTaHuMsA NepeMEHHOr0 TOKa S
500xB 2
TNoncTaHumMsA NepeMEHHOro ToKa @ (:D i :"«l
330xB 1.
p‘-
IMoncTaHUHH TATOBLIE @ @ .- <
PR
TloncTanuns BRNpAMHUTENbHAS @ @ 1
JIMHHA 3NeKTponepefayH.
O6mee o6o3HayeHMe.
Npumeuanue BTOCT gano i S
ToNnbKo 0603HauYeHHe
CyllecTBYOILIEH THHHH
JIunusl anekTponepenaun +750 xB +750 kB +750 kB
MOCTOAHHOrO TOKa S s—iams [ msae =
Ka6ennHas THHHA 3JeKTponepenaiu -t -4 I —




Paapnen 2

NOTPEBJIEHUE SJIEKTPOSHEPIA
U SNIEKTPUHECKUE HAIPY3KU

2.1. AHAJIN3 AUHAMUKU INEKTPONOTPEBJIEHUA

HapoznHoe xo3siictso Poccuu B nepron nocie 1991 r. nepexmnsaer
CNIOXHBIH TepexomHbI# 3Tan pa3sBUTHA, XapakTepusyomuica pedop-
MHpPOBaHHEM XO3fMCTBEHHOrO0 MeXaHH3Ma W mnpeoGpa3zopaHueM dopm
coGcTBeHHOCTH. KpHTHYECKMM rofoM COLMAaTbHO-3KOHOMHMYECKOTr0 KpH-
auca Poccuu asuacs 1998 r., korga Bce oTpaciy MpOMBIIINEHHOCTH JO-
CTHIVIH HauMeHbIlero yposHs o6bsemMa BunmyckaeMoll npoaykuuu, HMc-
KJo4yeHHe COCTABMIH OPHEHTHPOBAaHHEIE HA 3KCIOPT ChIPheBble OTPACIH.
INocnenylomuit nepyHox XapaKTepH3yeTcsl MOMOXUTETLHHIMH TeHIeHIIH -
MM pa3BUTHA S5KOHOMMKH (Tabm. 2.1.).

Ta6bnuua 2.1

Nunamuga BBIT Pocchu Ha nymy HacenemHs

2004 r.
MMoxasarenn 2000r. | 2001 | 2002 | 20031 | 20041 X2000T., %

YHCIeHHOCTD HaceleHHA®,
MJIH Yel. 1456 | 144,8 | 1439 | 1450 | 1442 99.0
BBI1 B nenax 2003 r.,
MJIpa pyo. 11268 | 11843 | 12399 | 13305 | 14 249 126,3
Temn pocra, % 110,0 | 1051 | 104,7 | 107,3 | 107,1
BBIT Ha nyiuy HaceleHHs,
B ueHax 2003 r., THC. py6. 774 | 818 | 86,1 | 91,8 | 98,8 128,6
Temn pocra, % 105,6 | 105,3 | 106,6 | 107,7

* YucmeHHOCTh HaceNeHUA Ha Hadano roxa; ¢ 2003 r. — ¢ y4eTOM nepenucH
HaceJlleHH4.

AbBconoTHEIe H yaenbHble noka3atenu BBI1 Poccuu xapaxkTepHsylor
COLHAJILHO-9KOHOMHYECKHH YpOBeHb €€ pa3BUTHA.

C 2000 no 2004 r. BBII B Poccuu Beipoc Ha 26,3%.

B 2002 r. no o6uzeit BeinyuHe BBII Poccua 3aHMMana 1eBATOE MECTO
B Mupe ($ 1235 mupa o ITIIC*), yerynas CIITA ($ 8869 mapn), Kutaio

* IMapuTeT NoKynaTeJbHON CIOCOGHOCTH.
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($ 5930 mnpn), Anouun ($ 3045 mapn), Uuouu ($ 2670 mapn), l'epManun
($ 1923 mapn), @panuun ($ 1376 mapx), Bennxobpuranuu ($ 1327 mapn)
H Aranuu (§ 1305 mapn).

ITo cpaBHeHH IO ¢ pasBHTHMH cTpaHaMH cTpyKTypa BBII nmo Poccun
oTnHuaercs Gonee HU3KoM moneH céepn yenyr 35-38 % nporus 75-80 %,
60oJiee BHICOKOH JIoJiell MPON3BOACTBA TOBapoB (62—65 % npothe 20—25 %)
H Donee HU3KOH NoNe#t pacXonoB B AoMalmHeM xo3aicre (50 % mporus
55-70 %).

YHCcNeHHOCTH 3aHATHIX B 3KoHOMHKe Poccuu 3a mepuon 2000—-2004 rr.
Me[JIeHHO yBeJIHYHBajack, B OCHOBHOM, 3a CcYeT c(pepHl YCIYT, TaK Kak
B NMPOMBIILJIEHHOCTH M B CEJIbCKOM XO3ACTBE OHA CHHXKANACh.

ITpou3BonHTEeNEHOCTS TPYAa B 3KoHOMHUKe Poccuu nmo BBII yeenu-
YHBAJIack HECKOJIBKO MEIJIEHHeE, YeM POCJIH BeJIHYMHE abcosloTHoro
o6bema BBII.

CTpyKTypa 3/eKTponoTpeGNeHns o BUAaM 3KOHOMHYECKOHR mesi-
TeJBHOCTH M IMHaMHWKa H3MeHeH s yKa3jaHHRIX MToKa3areselt 3a nepuon
2001-2006 rr. npuBefena B Ta6a. 2.2 (Mo 30He LEeHTPalH30BaHHOTO
3NIeKTPOCHAOXKEHHU ).

B menoM B TeKyieM AecATHIETHH Ha JONI0 MPOMBINLIEHHOro NMpo-
H3BOACTBA NMpUXoAHTCA 46—47 % obuiero noTpebiieHHS JIEKTPO3HEPTHH,
B TOM YHCIIE:

IoGkIYa MoJIe3HBIX HCKoMmaeMBIX — 9,5—-10,5 % ;

oOpabaTrIBaloMe Nponu3BoAcTBa — 33,5-33,8 %;

IIPOM3BOAICTBO M pacripefie/leHHe rasa, napa u sogsl — 3,0-3,5 %.

KpynHo#t coctapnsouef B CTpyKType NOTpebleHHs 3JIeKTpOo3Hep-
THH ABJIseTcd KOMMYHAaJIbHO-6GETOBOE MoTpebneHHe M cdepa yCIyr,
Ha JIoJII0 KOTOphIX npuxoauTces 22,8—23,2 % obwmero notpebieHUd eK-
TPO3HEPTHH.

[ToTpe6HOCTH OTPACiH «3/IeKTPO3HEPreTHKa» (CoGCTBeHHEIE HYX I
3JIeKTPOCTAHIMHA H NOTEPH B CETAX) COCTABHIIA B OTAENLHBIC TOARI pac-
cMaTpHBaeMOro neproza okoso 18—19 % o6uero norpeGieHH.

O61beM CenbCKOX03IHCTBEHHOro NMPOH3BOACTBA B NepHOA KPH3Hca
1998 r. cokpaTuics BechMa 3HaYuTeNbHO. 1o OTHOIEHHIO K YPOBHIO
1990 r. 06beM MPONYKIIMHU 3TOM OTpPacnH CHU3MUIICA Ha 44 %.

IlonbeM oTpacnu Hadascs B 1998 r. 1 mpononxancd B paccMaTpHBae-
MBI# nepron. JIHHaAMHKa pocTa NpOAYKIHH ceJIbcKoro Xo3saicTBa co-
cTaBMJIa:

2000r. 2001r. 2002r. 2003r. 2004r. 2004r.
x2000r., %

IMponykuua, mapopy6. 1045 1124 1140 1155 1174
B LeHax 2003 r.
Temn pocra, % 1075 10,5 101,3 1016 113
B 2004 r. ypoBeHbh NPOM3BOACTBA NMPOAYKIHH CENbCKOro xo3sfcraa
Poccuu coctasui 85 % ot nokasarens 1990 r.
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2.2. METOAbI PACHETA 3JIEKTPONOTPEBJIEHUSA
N SNEKTPUHECKUX HAIrPY3O0K

Onpenenenne nepcneKTHBHOMK MOTPeGHOCTH B 3/IEKTPO3HEPIUH Mpo-
HM3BOIMUTCA C LIeJIBIO COCTaBJIeHHA GaJlaHCOB 3/IEKTPO3HEPTHH 10 3Hep-
TOCHCTEME H BHISABJIEHUS HeOOXOIMMOCTH BBOJA HOBHIX SHEPrOMCTOUHH-
KOB. OnpezieiecH1E 3JIEKTPHYECKHX Harpy3oK HeobXoAHMO IJIA pelieHu s
60NLUIHHCTBA BONPOCOB, BO3HUKAIOUIUX MPH MPOEKTHPOBAHHH pa3-
BHTHA 3HEProCHCTEMEI, B TOM YHcJIe BEIGopa o6beMa H CTPYKTYPHI reHe-
PHPYIOLIHMX MOIIHOCTEH, HANIPAXEHHUA H CXEMEI 2JIEKTpHYecKol ceTH,
OcHoBHoro obopynoBaHus, pacyeToB peXXMMOB paboThsl ceTeill.

OCHOBHBIMHM NTOTPeGUTENSIMH NEKTPO3HEPTH M, BripabaTeiBaeMoH
Ha 3/1eKTPOCTAHLHAX CHCTEMBI, ABNAIOTCA IIPOMEINIJIEHHOCTh H CTPOH-
TENbCTBO, CEIbCKOXO3AHCTBEHHOE MTPOH3BOACTBO, eKTPHPHLIHPOBaH-
HBIH TpaHcnopT, noTpebuTenu 6biTa U cepbl 0GCNYXKHBaHHUA B ropoiax
H CEJLCKON MECTHOCTH.

DIeKTPO3IHEPTHIO, pacxodyeMylo HelloCpeACTBeHHO Ha HYXIHI Mpo-
H3BOJACTBa M OBITA (T. €. MONIy4eHHYIO MOTpeGUTeNeM), TPUHATO Ha3bl-
BaTh MOJIE3HO pacxoayeMo 3nekTposHepriei. Yacts BrlpabaThiBaeMoi
Ha 3JIEKTPOCTAHUMAX IHEPTHH pacxonyerca Ha CH anexTpocTaHUMH
M Ha TPAHCNOPT I10 3MeKTPHYECKHM CETAM IIpHU Mepenaye 3MeKTPO3Hep-
THH OT FeHepaTopoB /IEKTPOCTAHLM I K 3JIEKTPOIIPHEMHHKaM.

ITpy dhopMHpoBaHHHK 0CILIEr0 YpOBHA clpoca Ha 3/IEKTPOIHEPTHIO
YUMTHIBA€TC BOBMOXHOCTh M 3¢(()eKTHBHOCTh OCYIIECTBIEHHUS B Ilep-
CIleKTHBeE 3HeprocGeperalomux MeponpuaATHi, a Takxe 3bPeKTHBHOCTH
BHEIpEHHUA HOBHIX TEXHOJIOTH.

OCHOBHBIM METOIOM OLICHKH 3JIEKTPONOTpe6JIeHHA Ha NEPCIIEKTUBY
ABNAIETCA METOJ NMPAMOro cYeTa, OCHOBAHHBIA HAa NPHMEHEHHH YKPYII-
HEeHHBIX YOeNbHBIX HOPM MJIH 0606IIEeHHBIX NOoKa3aTened pacxona 3nex-
TPO3HEPTHH M MJIAHOBLIX HJIM MPOTHO3HBIX JAHHBIX 10 06beMaM NMPOU3-
BOJCTBA HJIM pasBHTHA OTpaclel HapoIHoro xo3qicraea.

ITpyn paspaboTKe CXeM BHELIHETO 3JIEKTPOCHAGXKEHNS KOHKPETHBIX
noTpebuTeNne#t — NPOMBIIICHHBIX NPENNPUATHH], 3NeKTpUPHULMPOBAH-
HBIX YYacTKOB XeJIe3HbIX JopOr, KOMITPECCOPHBIX H HACOCHBIX CTAaHUH
ra3olpoBOAOB M He(TEIPOBONOB H p. — MOTPeGHOCTD B 3JIEKTPOIHEp-
THH M MaKCHMMaJIbHOM Harpyske NpUHHMMaeTcs Mo AaHHEIM 3aKa3yHKa
H COOTBETCTBYIOUIHX NMPOEKTHBIX HHCTHTYTOB C YYETOM NMPHHATHIX pe-
LIeHHH O cpOKaX CTPOMTENbCTRA, (PMHAHCOBEIX BO3IMOXHOCTEH HHBECTO-
pa, HATMYMSA MPOeKTHOM NOKYMeHTAallMH U Apyrux dakropos. BaxHEIM
HCTOYHHKOM HH(OPMaLH¥ O HOBBIX NMOTPEOHTENAX ABIAIOTCA TEXHH-
YecKHe YCJIOBUA Ha MPHUCOEIHHEHHE HArPy3KH, BhllaBaeMble 3JIEKTPO-
CHaGXaloIIHMH OpraHH3alUAMH.

[Ipy pemieHH BONPOCOB pa3BHTHA paclipeleIHTeILHON CEeTH AocTa-
TOYHO JaHHEIX O MAKCHMAJLHEIX Harpyskax morpeburenedt P . OnuH
M3 HauboJiee pacipocTpaHEHHBIX METOJOB pacyeTa oXHIaeMOH MaKCH-
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MAaJIbHOM 3/IeKTpHYecKON HarpysKH MoTpeGHTENA COCTOMT B HCIIONb30-
BAHHH JaHHBIX O €T0 CyMMapHOM FOI0BOM 3/IEKTpONOTpebeHHH 4
H MPONO/IXHTEILHOCTH HCMONB30BaHUA MAKCHMAJILHOM HAarpy3ku T -

P =A /T )

Hcnons3yeMEle METOIH pacyeTa 3MEKTPHUECKHX HATPY30K OTHAENb-
HHIX TPYI NoTpeOUTENeH pacCCMOTPEHH HITXKe.

2.3. SNEKTPUHECKUE HAIPY3KHU

U NOTPEBJIEHUE 3NNIEKTPO3HEPIMU

B NPOMBILUNEHHOCTHU, HA TPAHCIMNOPTE

MU B CEJIbCKOXO3SACTBEHHOM NPOU3BOACTBE

IIpH pa3paboTKe CHCTEM 3EKTPOCHA0XeH U IPOMBIIIIEHHHX Mpel-
NpHATHIL onipenesieHHe JEKTPHYECKNX HArpy3oK JOJIXKHO NMPOH3BOIUTE-
CA Ha BCeX CTaAHAX NpoeKTHpoBaHUA oGbexTa. [IpH npeanpoexTHOM
npopaGoTKe (CXeMa BHENIHETO dlIeKTpocHaOkeHHd, TDO) nomxHa onpe-
NeNATLCA Pe3yNETHPYIOMAS ANeKTpHUECKas HArpy3Ka NpennpHaTHS, Mo-
3BOJNIAIONIAS pelaTh BOIPOCH, CBI3aHHEIE C er0 NIPHCOeAMHEHHEM K CETH
3HeprocucTeMsl. Ha 3Toit cTaauM MpoeKTHPOBAHMSA OXMIaeMas dJeK-
TpHyYecKas Harpy3Ka NMpeAnpUATHA MOXeT ORITE OTpeAeNeHa:

o GaKTHYeCKOMY MEKTPONOTpebaeHNIO MpeANpHATHA-aHATIO ],

3HaYeHHUI0 KoadpHIIHeHTa cTIpoca NPH HATHYHMH JOCTOBEPHBIX IaH-
HHIX O CYMMapHOH YCTaHOBJIeHHOH MOIIHOCTH 3IeKTPONIPUEMHHKOB;

YAeNBHLIM NOKa3aTeNIM MEKTPONnoTpebaeH .

[ToTpeGHOCTE B 3NEKTPOIHEPTHH Ha IePCIEeKTHBY INA OTHENbHBIX
NPOMBIILIEHH WX NMpeANpUATHH MOXeT ORITH ONpe/eeHa:

I IeHCTBYIONMX (He peKOHCTPYMpPYEMbIX M He pacIIMpsAeMhIX) Npej-
OPHATHIT — Ha OCHOBAHMH OTYETHOrO 3NMEKTPONOTPeCleHHA C YUYETOM
TeHIeHIIHH eT0 U3MEHEHH A B NMepCNeKTHBE;

BHOBb COOpYXaeMhIX MJIH PEKOHCTPYHPYEMHX NpeAnpHATHHA —
MO JaHHBIM CIleHaTU3HPOBAHHEIX TIPOEKTHRX HHCTHTYTOB.

TonoBo# pacxon >HepruH, noTpebiseMolt NMPOMBIIJICHHEM Npel-
APHATHEM, MOXET OLITh ONpelesICH 110 BRIPaXECHHIO

AP T 2.2)

e P — MaTeMaTHYeCKoe OXHIaHHE pacqe'ruoﬁ aKTHBHON MOILHOCTH
(Harpy3ki) Ha rpaHHle 6aJJaHCOBOrO pasrpaHHYeHHs C JeK-
TpocHabxalolleil opraHH3alHel;

T .. — roloBoe YHMCJO YacOB HCNONb30BAHHS MAaKCHMyMa aKTHBHOM
MOIIIHOCTH, OMpele/seMoe B 3aBHCHMOCTH OT CMEHHOCTH Npel-
npuATHa. JIng onqHo-, ABYX- H TPEXCMEHHBIX NpPEeANpPHATHIH T,
COOTBETCTBEHHO peKOMeHAyeTca NpHHHMaTs 1900, 3600 1 5100
JUIS HEIIpePHIBHOTO NPOM3BOACTBa — 7650 u.
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IIpu oTcyTcTBMM NPOEKTHBIX MPOPaboTOK pacXol 3NMEKTPOIHEPTrHH,
norpe6iseMolt NpeANpUATHEM, A oNpeleNseTcss Ha OCHOBAHHH rofio-
Boro o6beMa BEIIIycKaeMoi MpooyKIIMK M 1 yie/lbHBIX II0Ka3aTellH pac-
Xoa 3NeKTPO3HEepPruu A“. B 1abn. 2.3 npuBeieHEl OpHEHTHPOBOYHLIE
MoKa3aTeNlu YAeAbHOI0 pacXo[a 3JIeKTPO3HEPIHH Mo BHIaM ITPOAYKLIHH,
cocTaBlieHHbIe Ha OCHOBe 0G06IEHHEIX OTYETHHIX JaHHBIX MO MPOMBIILI-
JIEHHBIM NPeANPHATHAM. YIeIbHbIE NOKa3aTeN! Tabl. 2.3 XapaKTepH3y-
10T YPOBEHbB, JOCTHTHYTHI# ¢ MOMOUIBIO BHEJIpeHHS HOBBIX H COBEpIIEH-
CTBOBaHHA CYIIECTBYIOIIMX TeXHOJIOTHYECKHX MpOLeccoB, MIPoBeAeHH S
B TIOCJIe[IHEE BpeMS MOJIMTHKH CHHXXEHHUS pacxofa 3JIeKTPOSHEPIHH.

Ha H3MeHeHHe NPOMBIIIJIEHHOro 3JIEKTPONOTpeGiieHUs B Iepclek-
THBE BIHAIOT clieAylomue (pakToph:

Ha yBeJIHYeHHe YAeNbHbIX PACXONOB — NMOBHIIEHHe 6e30MacHOCTH
X KoM(pOPTHOCTH Tpyna (MOA3eMHBIe BRIPAaGOTKH, IIAXTHI), YCIOXHEHHE
YCNoBHi NOORIYM cripha (yriienobriya, HepTeno6rIYa), yriIybieHHe nepe-
paboTKH CEHIpbeBBIX MPOAYKTOB (HedTenepepaGoTKa), BOBJIEUEHHE B NPO-
HM3BOJICTBO PECYPCOB C HU3KHM COIEpXaHHEM LIeHHBIX KOMIIOHEHTOB,
MOBHIIIEHHE KayecTBa MPOAYKLMH 32 ceT NpUMEHeHH s 3eKTPOeMKHX
TeXHOJIOTH# U Op.;

Ha YMEHbUIEHHE YAEJIBHBIX PACXOJ0B — COBEPUICHCTBOBAHHE TEXHO-
Jioru#t, noseiieHHe 3G PEKTHBHOCTH HCIONB30BAHUS 3/1EKTPOIHEPIHH
(uepHast M LBETHas METANNYPrus, XHMHSA, MalIMHOCTPOEHHUE), BHeape-
HHe MePONPUATHUH 10 3KOHOMHH JIEKTPO3HEPTHH.

Tabnuua 2.3

OPIICHTIIPQIO'IHHC YaeabHble NOEKAZATENH no’rpeﬁnenus 3IeKTPO3HEPrHH
B NpoMHIJIeHHOCTH

YaensHu# pacxod
Eauuuua 3NEKTPOIHEPTHH
HauMmeHoBauHe NpPOH3BOACTBA NPORYKIMH Ha eTHHHLY
MPORYKLMH, KBT4
Tonausnas npomuiunenrHocme
Ho6r4a KaMeHHOTO YTJIS:
3aKphHITas ltyrna 35-70
OTKpHbITas To xe 7-8
Hobblya 6yporo yris 3akpeTas To xe 10-15
OGoratutennHan gabpuka To xe 5-10
YrneGpHkeTHH 3aBoj 1 T 6pukeTOB 15—-40
Koxcora3osriit 3apon 1 TKoKca 8-10
Hobriva:
(pesepHoro Topda IT 1-5
rugpoTopda To xe 20-25
MalKHHoro Topda To xe 1015
claHLeB:
noa3eMHasn To xe 25
OTKpbITas To xe 6
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[lpononxenue Tabn 2.3

YnensHul it pacxon
Enunnua 3/IEKTPO3HEPIHH
HauMeHoBaHHKHe NpoOH3BOACTBA npoNyKLHK Ha muﬂufw
npoxyKumi, KBty
BypeHue HehTAHBIX H ra30BBIX CKBaXHH
pa3BefloqHoe:

pPOTOpHOE 1 M mpoxonKu 200-300

Typ6UHHOE To xe 250-450

3NeKTpoGypaMu Toxe 90-120

BypeHHe HeTAHBIX M Fra30BE X CKBaXHH
SKCIAYaTallMOHHOE:

poTOpHOe Toxe 60-100

Typ6HHHOE To xe 100-150

anekTpobypaMu To xe 60-70

OnexTpoobe3BoXxHBalollaa ycTaHOBKa 1 THedTH 22-25
Hedrenobuiva:
| KOMIIpecCOpPHRM crnocobom 1THedTH 150-300

ry6HMHHO-HACOCHHM Coco60oM To xe 120—150

CTaHKaMH-KayalKaMK Toxe 50-60

MOrpyXHEMH 3IEKTPOHAcCOCaMU To xe 100-120

3aKayKolt BOIH B MaacT 1 M*Bomm 3-5

. 3aKa4kKoif Bo3ayxa B IUiacT 1 M Boagyxa 0,2-0,3
' HedrrenepepaGaTHBaloWMe 3aBOIBI:

BTOPHYHasA MeperoHkKa 6eH3IHHa 1T 5—10

KPEeKHHT KaTaJIHTHYeCK Uit 1 THedTH 60

KPEKHHI TepMHYECKH i Toxe 11-15

pudOpPMHHT KaTaTUTHYECKU } Toxe 10-15

TnapooYHcTKa AH3E1BHOrO TOMIHBA 1T 30-40
, KokcoBaHHe au3enbHOro TOMIMBa Toxe 30-40
Memaaaypzuueckan npoMeluinenocms
Ho6r4a pya yepHHX METaNJIOB:
! Xene3Ho#t Toxe 70
~ MapraHueBoii Toxe 25—-40
Ho6rya pya LBETHHX METaIOB:

MeqHOM! To xe 15
NoA3eMHas To xe 35-45
OTKpHTas To xe 10—15

HHKeIeBOMH To xe 35-45

KoKcoXxHMHYeCKoe POH3BOACTBO 1 TKoKca 35
' lloMeHHOE MPOH3BONCTBO I TuyryHa 10-13
 MapTeHOBCKOE POH3BOACTBO:

B CpelIHEM I10 OTpaciu 1 Tcranu 10-15

1O OTAENLHBIM MapTEHOBCKHMM IMeyaM

€MKOCTBIO:

125 To xe 8

185 To xe 6,5
220-250 To xe 6,0
370-500 To xe 5.5
600—-900 To xe 52
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IIpononxeHue Tabn 2.3

VaensHuf pacxon
HaumeHoBaHHe NPOK3BOACTBA Ennnnuaﬂ ﬂﬂ?::ﬂ;“
NpOOYKUMH, KBT9
KoHBepTopHOE NPOH3BOACTBO Toxe 20-30
KHcnopogHoe npoH3BoACTBO 1 »* xucnopona 485
ITpOM3BOACTBO CTANIU B IYTOBHIX
JIEKTponeyax:
B CpPEIHEM 110 OTPACTH IT 685—690
1O 3JIEKTporeYaM eMKOCTBIO, T:
0,5 To xe 1065-1135
1,5 To xe 805-860
3,0 To xe 690700
10 CTANH:
HHCTPYMEHTaNnbHOH To xe 775
yraepogucToi To xe 620
IIpokar:
GNIOMMHTIH C HarpeBaTeNbHRMH
KonoauaMu 1 Tnpokara 20-25
GnoMHHIH 1150 To xe 12
6aomMuHrH 1100 Toxe 15
cnabuHrn To xe 25
HeMpephBHEIE CTAHH XOJNIOTHOH
NpOKaTKH Toxe 115-150
MENKOCOPTHHE CTaHKl 250 Toxe 50
cperHecopTHHE cTaHu 300—400 To xe 35-45
copToBHE cTaHu 300 Toxe 40—45
KpPYNHOCOPTHHIE cTaHK 500-550 Toxe 35
KpYMHOCOPTHHE cTaHK 600—650 Toxe 50-55
NPOBOJIOYHBIE CTAHBl 1 T NpoBONIOKH 70-90
3aroToBOYHBIE CTAHH 900 1 T 3aroToBOK 60—80
HENpepHBHO-3arOTOBOYHEIC CTAHBI
720/500 Toxe 18
peibcoGajiouHEIe CTaHE 1 Tpenscos 60-70
KOJIeCOIIpOKaTHhIE CTAHK 1 TKONEC 90
aNnOMHHHEBH | NpoKaT 1 Tmpokata 6000
aTIOMHHHEBBIE TPYOH 1 TTpY6 12000
MeAHBIH NMpokaT (KaTaHkKa) 1 Tnipokara 75-100
MeqHBIE TPYOH 1 T1PY6 1500
KpacHas Melb 1 TipokaTa 500-1000
KabenbHas NpoBoJoKa 1 T npoBONIOKH 150
NaTYHb 1 T npokaTa 1000
Llexu xomoxHOM! NPOKATKH XECTH:
ropsyero JIyXeHHs 1 Tipokara 200-250
3NeKTPONHTHYECKOro IYKeHH To xe 400
TIpon3BoaCTBO MeH:
YepHOH IT 385—400
3IeKTPOJINTHOHR Toxe 30005000
pacMHHpOBaHHOM To xe 390-420
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IIpononxeHue Tabn 2.3

YaensHe R pacxon
HanMeHOBaHHE NPOH3IBOICTBA ,,Egt‘;;l“:,, g e
MPOXYKIIHH, KBT1
IMpou3BoACTBO HUKENA:
3JIEKTPOJHTHOTO To xe 3850—4850
OrHEBOro To xe 11000
TIpoM3BOJACTBO CBHHIIA To xe 430-500
TIpou3BoACTBO rIMHO3EMA To xe 280-760
ITpon3BOACTBO aIOMHHHA:
cHpLa To xe 17 40018 400
CHAHKOANIOMUHHA To xe 10 00016 000
IMpou3BoAcTBO MarHusA
paduHHpPOBAHHOTO To xe 950
XJIOpHIa MarHus To xe 550
O6oratutenbHule ¢habpuky yepHoH
MeTaNNypruu:
Jpo6HIbHO-COPTHPOBOYHAS 11 pyau 1,5
MpOMBIBOYHAA To xe 2,5
cyxoe o6oralieHue To xe 5,0
MOKpoe oGoraleHue To xe 60—-65
rpaBUTALlHOHHO-060raTHTEIbHAA
¢abpuka To xe 17-20
obxuronas dabpuka To xe 12-17
dnoraunonHas dabpuka To xe 25
arnomMepallHoHHas (abpuka 1 Tarnomepara 18-25
6pukerHan dabpuka 1 T 6puxeTOB 8-10
O6oratutenbHbie GabpuKH B LBETHOH
METaJUIypruH 1 Tpyau 25-35
®eppocnaasu IT 6000
Xumuuecxan npomuiunennocms
A30THO-TYKOBRI/f 3aBOI:
MpOM3BOACTBO a30Ta To xe 11 000
MPOH3BOJICTBO a30THOM KMCIOTH To xe 130-150
TPOM3BOACTBO aMMHaKa:
METONOM KOHBEPCHH To xe 750-2000
MeTOIOM 3IeKTpONaH3a To xe 12 000—14 000
1 TKay4yyKa 15000
11 Kanpo-
3aBox HCKYCCTBEHHOTO KayyyKa JNaKTaMa 1350
3aBoa niacTMacc 1 T nnacTMacc 2800
IIpou3ssoacTao:
KaMboph HCKYCCTBEHHOIM 1T 1000-1200
KaycTHKa 31eKTpPONIMTHYECKOTro To xe 2300-2700
KpacoK TepTHIX To xe 150-225
CONBl KaJIbLULMHHPOBaHHONK To xe 75-90
COIBl KaycTHYecKol To xe 60-120
KHCJIOT:
cepHOM (KOHTaKTHOM) To xe 60-100
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Mpononxeunue Tabn 2.3

YnaensHHHA pacxon
ExuHHIa 3NCKTPOSHEPTrHH
HanMeHOBaHHE MPOK3BOJACTEA A, HE CXNHNIY
NPONYKUMH, KBT9
consiHoM To xe 10—40
yKcycHo# To xe 1400
tdocdopHoit To xe 5000-6000
cynepdocdara To xe 7-10
cynepdocdara geoitHoro Toxe 30-65
LIENOYH IEKTPONHTHYECKON 2400
Bofopoaa 1THC. M? 5000-6000
3THNIEHa It 1900-2000
XJlopa Toxe 3000-4000
[TpoM3BOACTBO HCKYCCTBEHHOTO BOJIOKHA:
HeHTpHDYraNLHOTO BHCKO3HOIO IENKA 1 T BONOKHA 6000-11 000
Ne 100
BHCKO3HOTO IUTaNEAbHOro MojloTHa 1 T monoTHa 2000-3800
BHCKO3HOI'0 Kopaa 1 TBONOKHA
Ne5,6 4300
uennogaHa 1 T pBoOltHOM
MNeHKH 45 1/M? 2500
alleTaTHOTO lUeNKa 1 TBONOKHa
Ne 132 5900—-6800
KanpoHa 1 T BOJIOKHA
Ne 250 12 500—14 300
IIpon3soacTBO cepoyTiiepoia, poTOPHLIH 1 Tcepo-
crocob yrnepona 300-320
[TpoM3BOACTBO PE3HHOTEXHHYECKHX
H3genHit Yen. en. 220-300
[Tpor3BoACTBO aBTOMOKPHILLIEK Toxe 37
Mawunocmpoerue u Memaanoobpabomxa
IIpou3ssoncTao:
aBTOoMOGHEH Toxe 1300—-1900
TPaKTOpOB To xe 2500-5500
Tennaopo3os TI-2 To xe 37 000—44 000
BaroHoB LieJTbHOMETANTHYECKHX Mmacca-
XHPCKHX To xe 22 40026 000
BaroHoB TOBapHBIX KPBITHIX To xe 1300-1400
BaroHOB TpaMBaMHHX To xe 7000
TponneiGycon Ven. en, 14 000-15 400
CaMOXOZHBIX KOMOaltHOB:
C-4 Toxe 1100-1800
C-6 To xe 720
3KCKaBaTopoB To xe 13 900-18 700
cBexsiokoMbaiiHOB To xe 1800
MOJIOTHJIOK To xe 600
KYJIbTHBaTOpOB Toxe 200
MAyros To xe 350
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ITpononxenune Tabn 2.3

Yaensuuit pacxon
EnnHAUA 3NIEKTPOIHEPTHH
Hanueﬂonanne TIpPOM3BONCTBA NPOXYKUMK Ha B,Il'.l!]’llelflrj"
npoayxunu, xBra
CCHIIOK To xe 150
3¢PHOOYHCTOK To xe 250
BEJIOCHTIE[IOB To xe 30-40
MOTOLIHKJIOB To xe 170-200
MOALI HITHUKOB To xe 6201100
anexktpodappopa To xe 300-800
3NEKTpoABHrarenei Yen. en.
(1xB1) 4-7
;  KOHAEHCATOPOB Ycn. en.
(1 xBap) 3
TpaHcOpPMaTOpOB Yen. en.
i (1 kB-A) 2,5
i BNIEKTPOCYETYHKOB Yen.en. 2-6
| KY3HeYHHX MTOKOBOK I T nokoBKH 30-80
' YYIyHHOTO JHThS 1 TnuTea 300
. Banopast nponyKuusa MalllHHOCTPOEHU S 1000 py®. Bano-
BOH Nponyk-
LHH 600
| ITpOMBIIIIEHHOCTh CTPOMTETBHEIX MaTe-
pHaJioB
i [Ipou3BofcTRO:
' MOPTAaHILEMEHTA:
MOKpHIM CrToco6oM 1T 105—-110
CyXHM criocobom To xe 135
LIJIaKOIOpTAaHILEMEHTa To xe 75-95
CTeKJIa OKOHHOTO To xe 55-80
cTeKJa 6y THI0OYHOro To xe 70-100
| KMpnmhya:
KpacHoro 1000 wrT. 60—80
i CHIHKATHOTO To xe 30
mHbepa 1000 nauTOK 40-60
06XHra HaBecTH 1 THu3BeCTH 10-20
IWAMOTHHX M3XeHH 1Tyen. en. 70
JUHHACOBHIX H3ENTH To xe 65
MarHe3MTOBRIX Haneanit To xe 70
KMCIOTOYNMOPHHX H3TETHIH 1 Tycn. en. 175
dbapdopa To xe 250—-600
tasHca To xe 300-900
6eToHa UeHTPH(DYTHPOBaHHOTO 1M 80
BUGpobGeToHa To xe 80
JiecoNHIoOMaTepHanoB 1 M*yen. enm. 15-20
JepeBAHHBIX cTpoitmeTaneH Toxe 50-65
CTEKJIOBOJIOKHA IT 350-400




MpononxeHune tabn 2.3

YaensHu#l pacxon
ExnHHua 3NEKTPOIHEPTHH
HIHMCH(}!EHEG NMpOoH3BOACTBA NPORYKUMH HA CTHHHLY
NPOAYKLHH, KBT4
acbecrta To xe 350400
rHIca To xe 18-32
BoHNOKa To xe 500
MHHepaJbHOH BaTH 1M 65
Jo6uya KaMH#, necka 1 m? 1-5
Jlecran, 6ymadcuas u depesoobpabamui-
841014aA NPOMBIULAEHHOCMb
[IpoH3BoncTBO LENNIONO3N:
1 TTOBapHO#
cynbdaTHo#H: MponyKUHHK 370-380
cynbhUTHONR:
MATKOR To xe 385/375
cpemHeit To xe 255/345
XecTkofl To xe 105/285
GeneHoit ais Gymaru To xe 415/535
obsaropoxeHHo#t To xe 514/630
I1pou3BoAcTBO MOAYLIENNIONO3H To xe 255/345
[Mpou3poxcTBo Nonyuentono3n GeneHo To xe 565/655
INpoussoncTpo OymarH:
raseTHoOH LT 375
THnorpadckoit To xe 480-600
nuTorpadcekoit To xe 650
otceTHOH To xe 400-540
nucyeit To xe 500—-675
o6GepToyHo To xe 600-700
yNnakoBOYHOH To xe 300
MELIOYHOH To xe 600
3JIeKTPOH30NALMOHHOMN:
4 MK To xe 40000
8 MK To xe 10000
10 Mx To xe 8500
KabenbHoMN To xe 700-880
I1poM3BOACTBO KAPTOHA BRICOKOTO Ka4yeCTBa To xe 475
IMpoH3BOACTBO KAPTOHA OHOCTOPOHHEMH
MagKoCcTH To xe 325-360
[TpoM3BOACTBO 3/IEKTPOKAPTOHA To xe 1400
[Mpou3BoaCcTBO ApEBECHHE 1T 1000-1350
IMpoK3BoACTBO ApeBecHO Macch To xe 1200-1280
[TpOH3BOACTBO APEBECHO-CTPYKEYHBIX
MIAT 1M 150
Jleco3aroToBKH 1 M neca 3-5
JleconuAbHELE 3aBOABI Toxe 15-20
Cyluka NMIoMaTepHaion To xe 10
PacnunoBka To xe 4




INNpononxeuue 1a6n. 2.3

b

YnenwHuit pacxoa
HauMcHopanne NpOoH3BOACTBA ﬂg;':l:l:l 33:1;13[‘:?::{:;““
NPONYKUMH, KBT9
| Jlezkan npomvienennocms
J XnonyarobyMaXHoe NPOH3BOACTBO;
npageHue 1 T npsXu 40-50
TKa4yecTBO 1 TTKaHH 40-70
oTHeNnKa To xe 130-300
| KopaHoe NIpoH3BOICTBO:
npAfeHue 1 T npaAXu 40-50
TKaYeCcTBO 1 TTKaHKu 180-200
KpPYUYeHHe To xe 500700
' [llepcTAHOE NPOHIBOACTBO:
1  npageHue 1 T npaXu 170
| TkauecTBO 1 TTKaHK 140
IllenkoBoe NPOM3BOACTBO:
| npamenue 1 T npsxu 6
TKa4YecTBoO 1 TTKaHH 0,15-0,5
KpYyueHHe ITHATR 3
» KpalueHue xjonka 1 TTKaHK 270
Kpalnenne menka 1 TTKaHK 300
' [poussoxncTBo:
BATHI IT 250
IepCTAHBIX TKaHeH To xe 2400-3400
KOBpOB 1000 m? 980-1000
HHTOK 1000 xaTyurex 25
. [IpannuasHbie GabpukH (LexH) 1 TnponyKuuu 80
' Tkauxue dabpuky (Lexu) 1 T nponyK 1K 1200
. CHTueHabuBHEIE GabpHKH To xe 400-500
XnonyarofyMaxHble KOMGHHATH To xe 3200-3500
JIbHONMEeHBKOBHH 3aBOI To xe 6500
' [py6ocykoHHOE MPOU3BOINCTBO 1 TCcykHa 2000
ToHKOCYKOHHOE IPOH3IBOICTBO To xe 2500
' Buckosa 1 TTKaHK 5500-6000
MelioyHsle TKaHH 1000 M2 TKaHH 450
: TexXHHYECKME TKAHH To xe 750
Bpeseur To xe 1000
. BenbeBnle TKaHH To xe 1200
Ipoussonctso o6ysu:
KoXaHo# 1000 nap 400-580
pe3uHoBol Toxe 600-700
pe3uHosoll ¢ ByNTKaHH3aLHel To xe 900-1300
Koxa xecTkas 1T nucToB 300-650
0d1s 1000 mm? nucToB 10
TMnactuyeckas koxa 1 T iMcTOB 1150
Kneenka It 100
_Elnnnaa o6yBb 1000 nap 1600
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MpononxeHnue tabn 2.3

VneneHuit pacxon
EauHHua 3JICKTPOIHEPrHH
HanMcHOBaHHE IPOH3IBOACTBA DpOLYKHNS 0 OTRARIY
NponyKuuu, KBra
YynoyHO-HOCOYHEE H3AENHA To xe 600
Mnanu 1000 wrt. 50
BepxHuH TpHKOTaX Toxe 200
Benbe TpHKOTaXHOE To xe 120
CTeKonbHHE H3NENUA 1 Tu3genui 200
IMuwesan npomsinennocms
MenbHULH:
COpTOBO# NOMOJ It 50-70
oGoitHri noMon To xe 25-30
Kpynopymku:
Kpyna nepnopas To xe 100
KpynarpeyHepas To xe 25
KpyIla OBCHHas To xe 30
puc To xe 40
THIeHO To xe 25-35
Xne6o3asop, Buinmeuka 1 T 20-40
MakapoHHas dabpuxa IT 70-80
Macno3asoxn:
MAacJio CTHBOYHOE 1T 100-220
MaprapuH To xe 50-55
MacJio TonneHoe To xe 5
Macjio LoKoMagHoe To xe 25
MacJio pacTHTe/NbHOe To xe 175
Monoko3aBon:
MOJIOKO MACTEPU3OBAHHOE IT 25
MOJIOKO CyXoe To xe 300-320
MOJIOKO CTYIl[eHHOe 1000 6aHox 50
CIIMBKH 1T 50
Kehup To xe 30
MOpOXeHoe To xe 30
CHIPH pa3Hble To xe 160
IMpou3BoacTBO MOACONHEYHOT0 Macna To xe 145
IMpon3BOACTBO XOMKOBOro Macia To xe 130
[Ipon3BOICTBO MBI To xe 8—10
[Ipon3BoacTBO rMHLEPHHA To xe 45
MscokoMGHHaT:
nepepaboTKka Msca IT 50
Kosn6GacHBIe H3TENHsA To xe 65-80
MSACHBIE KOHCEPBhI 1000 6aHoK 50
KOCTHas MyKa IT 25
nepepaGoTKa NTHLH 1000 wT. 55
CaxapHblc 3aBOJIBI:
IMpou3BoACTBO caxapa:
necka IT 110-150
paduHana To xe 35-70
nepepaboTKa CBEKH To xe 25-30
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OKoHyaHHue TabGu. 2.3

YaenvHHi pacxof
EnuHuua 3NIEKTPO3HEPTHH
HanmeHOBaHMe NpOH3BOACTBA MpORYXIHM H];Tc],)unullfly
NPOAyKIHH, KBT-9
. 1000 on
»CnupTo3aBon CIIHpTa-cHpla 1,0-1,2
" Boaka H BogoYHBEIE U3LENUA 1000 zn 0,15
. [InBoBapeHHH# 3aBOA 1000 n 60—80
* |, 3aBox 6€3a/IKOrOILHEIX HAIUTKOB To xe 40-50
, AMYHH # nopolox It 350
i a#t NIMTOYHBIH To xe 180
. Kne#t kocTHR To xe 250
- Kneit cunnKaTHHM To xe 10
‘I Kne#t kazenHoBBI To xe 70
"4 r XKenatun nuieso#t To xe 2000
i XKenaTHH TeXHHYECKHH To xe 1500
" Ipoxxu To xe 660

CpenHHe 3HaYeHHA MPONOIXHTENLHOCTH MCIONL30OBaHUS MaKCHMY-
3 Lla HArpy3kKH B NpOMBILULIEHHOCTH NpHBeAeHLI B Tabn. 2.4.

Ta6nuua 24

Cpe,runle 3HAYEHHA NPOA0JKHTE/IBHOCTH HCNOJIBR3IOBAHHA MAKCHMYMA HarpyskKs
B NpOMBWIJIeHHOCTH Tm

[otpebutenu T, .. 9ac/ron
'J TonaxBHaA NPOMBEIILJIEHHOCTS:
yriaenobuiva:
| 3aKpHITas 3500—4200
| OTKpHITasA 4500-5000
. Hedremobrya 70007500
HedTenepepaboTKa 6000—-8000
Top¢opa3paboTka 2000-2500
Merannyprus:
YepHad (B CpeIHEM) 6500
JOMeHHOE NMPOH3IBOACTBO 5000
" MapTeHOBCKOE 7000
deppocnnabHoe 5800
KOKCOXHMHYECKOE 6500
' 1BeTHas 7000-7500
FopHopyauaa mpoMEIIITEHHOCTS 5000
Xumus (s cpeanem) 6200—8000




OxoHYaHHe Tabn 2.4

TloTpebutenn T .. 9ac/ron
B ToM yHcre:
dHHJIMHOKPacOoYHK i/ 3aBof 7000
3aBOJl a30THHX YIOGpeHH 7500—-8000
3aBOJI CHHTETHYECKHX BOJIOKOH 7000-8000
MaiunHocTpoeHHe H MeTaloobpaboTka:
32BOJI TAXEJIOr0 MalIHHOCTPOCHH A 3800—-4000
CTAHKOCTPOMTENLHHI 3aBOJ 4300-4500
HMHCTPYMEHTaJbHH it 3aBOJ 4000—4200
IUAPHKOMOAWHMTHHKOBH A 3aBOI 5000-5300
aBTOTPaKTOPHH it 3aBOJ 5000
3aBo[ NOXbeMHO-TPaHCNIOPTHOr0 060pYIOBaHU 3300-3500
3aBoJl CeNbXO3MallHH 5000-5300
aBTOPEMOHTHH I 3aBOX 3500-4000
NapoB0O30BaroHOPEMOHTHHI /i 3aB0], 3500—-4000
NpUGOPOCTPORTENBLHE 1 3aB0N 3000-3200
3aBOJ1 ANeKTPOTEXHHYECKOr0 060pY10BaHHUA 4300-4500
MeTannoobpabaTepalouiy it 3aBof 4300-—-4400
LennmonoaHo-6yMaxHas NPOMBIILIIEHHOCTh 5500—-6000
JepeBooGpaGaTriBalollas H IeCHasA NMPOMHIIJIEHHOCTS 25003000
Jlerxasi NpoOMBILLIEHHOCTh:
obyBHas 3000
TeKCTHNbHAR 4500

IMuesas MPOMBEIIUJIEHHOCTB:

XONOAUIBHHUK 4000
MAac/I0KOHCEPBHHIH 3aBO 7000
MOJIOKO3aBOJ 4800
MACOKOMOMHAT 35003800
xneGo3aBon 5000
KoHauTepcKas dabpuka 4500
INpoun3soacTBo cTpofMarepuanos 7000

MakcuMajibHasg pacyeTHas Harpyska 3/1€KTPOTATH eKTpHPHLH-
PYEMOrO y4acTKa XeJIe3HOM JOpOrH onpeaensercs no ¢popmysie

P,=13P_ +P,, 2.3)

p.cHM.

rae P, o, — PacueTHas TpexdazHas CpeHECYTOYHAs TArOBasA Harpys-
Ka y4yacTKa, onpelneiaseMas B MPOeKTe 3eKTpHPHKAIHH
Ha OCHOBE TATOBBIX H 3JIEKTPHYECKHX pacyeToB I10 3allaH-
HBIM pa3MepaM NBHXEHHH Mecflla HHTEHCHBHBIX Nepe-
BO30K Ha MATHIN rox 3KCIJIYaTallHH C yYeTOM IOTephb SHep-
ruu u pacxona Ha CH, kBr;

54



1,3 — ko3¢ dHUHEHT cyTOUHOR HEPaBHOMEPHOCTH HATrPY3KH OT
TPYNIIEl TATOBEIX NMOACTAHLIMA;
P — pacyeTHas Harpy3ka HETATOBBIX XeJIE3HOAOPOXHEIX MOTpe-
GuTenelt yyacTka.,

TIpH OTCYTCTBHM YKa3aHHBIX HJAHHBIX, MOJNYYeHHBIX OT CIENHaNH-~
,3MpOBaHHON OpraHM3alNy, MAKCHMaJIbHas pacyeTHas Harpys3ka (P )
. MOXeT GBITh onpeneNieHa mo dpopmyie
B =A_ [T, 24)

p

‘TIHE A, , — TONOBOE 3J/IEKTPONOTpeb/IeH e MEKTPHPHLIHPYEMOro yyacT-

Ka XeJie3HO#H JOpOry;

T, .. — pacyeTHas IPOJO/IKMTENBHOCTh HCTIONb30BAHUS MAKCHMY-

Ma Harpy3KH 2JIeKTpOTArH. 3HayeHus T MOIyT GLITH MpH-

HATH oT 5700 mo 6500 yac/ron.
. OcHOBHasl Harpy3Ka IIpH 3JIeEKTPOTATe CO3[aeTcs IPy30BEIMH 10€3-
‘naMu. Hanuuue naccaXX HpCKHX H IIPHTOPOAHEBIX MMOE30B CHHXAET CyM-
I MapHYIO Harpyaky, Tak Kaxk 3TH MOe3[a Jilerde H OHN «CHHNMAIoT ¢ Ipa-
' pHKa» HEKOTOpOE KOJIHYECTBO IPY30BbIX M10€3/10B. XapaKTEPUCTHKH OT-
i JeNIbHBIX THIIOB M0€3/10B NpUBEASHLL B Tab. 2.5.

Tabnanuua 2.5
O6mas XapakTepHCTHKA Noe3/10B
Tun noe3na Cp:: &"fﬁ.’;’i‘i’;a", };“ nogﬁi?iﬂu Ync:;:{: :: ;:”ic;rqf;;::cx:po-
I'pyaoBoit 3000 90-120 10-25
To xe Makcu- 6000 90-120 11,5
MaJlbHOH MaccH
‘|- Daccaxupcknit 1000 no 160 15-30
, CxopocTHo# 1000 Jo 250 19—40

Pacyer pacxona 31eKTpO3Hepriuy Ha OGEIYHOM IpY30BOM HampaBniie-
HUM 1S POBHOTO NPOICIBHOIO NpodUIs MYTH paccMOTpeH HuxXe. Tak,
IS cpeHHX 3HaYeHHUH YMcia nmap rpy30BEIX moesnoB 50, ¢ MaKkcHMalb-
HOH Maccoif — 2, naccaXupckux — 20 B CYTKH OOIIU I pacxon 3/eKTpo-
SHepruy Ha | KM NyTH 32 roJl COCTaBUT:

!l"=(2x6000x 11,5 + 2 x 50 x 3000 x 15 +2 x 20 x 1000 x 20) x 365 =
= 1984 870 xBt-y/xM B roa = 2,0 MJIH KBT"4/KM B rog.

C pocTOM MOILIHOCTH JIOKOMOTHBOB, KOTOpbIE Tpe/nonaraercs B 6u-

Xalnide roasl MCMONB30BaTh Ha CKOPOCTHBIX XEJIE3HONOPOXHBIX MarH-
CTpanax, yaeabHbIe II0Ka3aTelH EIJICKTPH(DHKaLlHH BO3pacTyT.
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PaspaGarsiBalorcs:

anexTpoBo3bl cepu i DT (anexTpoBo3 naccaxupckuit), -1 (4700 xBT),
3I1-9 (5000 kBT), 3I1-10 (7200 xBT1). Snexrpopo3n I1-9 u BI1-10 pac-
CUMTAHBI HA MPOXOXAEHHEe 3NeXTpUGHIIHPOBAHHKIX YYACTKOB Ha Mepe-
MEHHOM H TIOCTOSHHOM TOKE;

3nekTponoe3fa. B cocrape snekTpomnoe3na 4—5 BeoyIHMX BAarOHOB
(110 THNY MPHTOPOXHEBIX /MeKTpUYeK). Tak, HanpHMep, 3aNIPOEKTHPO-
paH anexkTponoesn «Coxonr» (10 800 xBr), paccyHTaHHBIM Ha CKOPOCTH
o 250 xm/4ac.

OpHEHTHPOBOYHEIE YACIbHEE NOKa3aTelH 3JeKTponoTpebneHus
Ha | KM MarucTpajbHLIX TPyOOIPOBONOB H Ha OHY KOMIIPECCOPHYIO CTaH-
uuio (KC) razonposopnos i Hedenepekaynpaomyio cranuio (HIIC)
HedTeNnpoBONOB NIPUBEJCHE HUXe:

YnensHoe anexTponorpebaeHne
miaH KBty KC

MJH KBT4/KM win HIIC
MarucTpajibHBeE ra30lpoBOLK:
¢ ra3oTYpOHHHBM NMPHBOAOM 0,2 16
C 3JICKTPOIIPHBOJOM 5,0 400
MarucrpanbHbie HedTenpoBogH 1,0 45

YHCao YacoB HCITOMIB30OBAHHMSA MaKCHMaNbHON Harpy3Ky MarmcTpaib-
HBIX Tpy6onpoBooB cocrapnseT 7650—8400 yac/rox.

Pacxon 271eKTpo3HepruM Ha HYXIbI CeJIbCKOX03s HCTBEHHOro MPou3-
BOJICTBa ONpefie/ifeTcsd Ha OCHOBe JaHHBIX 06 yaelbHBIX HOpMax pac-
XOJIa NMEKTPOIHEPTrHH Ha eIMHULY NpoayKUHH. OCHOBHEIE MOTpebHTe-
JIH 3JIEKTPOIHEPIHH B CEJIbCKOX03ACTBEHHOM MPOH3BOACTBE — XHBOTHO-
BOMYECKHE H NTHLUEeBOAYeCKHE (pepMBl H KOMILIIEKCH, a TAKXKe MapHUKH,
TeNAMIE, OPOCHTENbHEIe YCTAHOBKH H Mpo4He noTpebuTenn (Macrep-
CKHe, 3epPHOCYIIHJIKM H Ap.).

s opHeHTHPOBOYHOMH OLIEHKH ITepCNeKTHBHOrO NMOTpeCNeH S ek~
TPO3HEeprHH Ha IPOU3BOACTBEHHbie HYX/Ibl CEJIbCKOXO035 HCTBEHHBIX 1O~
TpeOHUTeNIe! MOXHO NOJIL30BaThCA 0000IIeHHEIMH NTOKA3aTeIAMH YIENb-
HOro noTpebieHUA NeKTpo3HepruHu (Tadi. 2.6).

Ta6nuua 2.6

OpHeHTHPOBOTHEIE YeNbHME HOPMEl PacXO/ia 3JIeKTPO3HEPrHE
Ha HYX]H CeJlbCKOXO3RACTBENHOr0 NPOH3BOICTEA

B | et pecon
HammeHoBaHHe MPOM3BOACTBA, BH/IA NPOAYKLUHH np::[::— Ha STMHHILY TTPO-
AYKUHH, KBT9/ron
KoMmnuekchl 1o BHpallMBaHHIO H OTKOPMY Ilo- 55—115
CBUHEH TONoBbE
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OxoHuaHHe Tabn 2.6

- VYoencHuft pacxon
_ HamMeHOBaHHe MPOU3BOACTBA, BHAA IPORYKIHH np:::x« :imlzi
i RYKUHH, kBr9/rox
[ | Tox | w000
i p";i‘;‘oﬁ":'x::a“mp“y RIS To xe 25-50
KoMnekcsl Mo NpoOH3BOACTBY MOJIOKA Toxe 550-700
KoMniekcH 1o BHpalllHBaHHIO HeTellel To xe 215-265
Hmuedabprka no NpoU3BoaCTBY SHIL To xe 20-25
?lmued:aﬁpuxu MACHOTO HampaBJeHH _ To xe 15-20
oot gt e Toxe | 100190
| @epMH 110 OTKOPMY CBHHER To xe 60—85
F:_Canﬂononqccxuc PEINPONYKTHBHEE epMbl To xe 95-100
;! depMH KPYHOro poraToro cKora To xe 380-430
r. m:«lg'::g; MYHKT KpYMHOTro Toiie 75175
®epMa 10 MPOM3BOACTBY MOJIOKA To xe 550-700
”Tlmuecbepua 1o MPOU3BOACTBY AHLL To xe 10
Iruuedepma MacHOro HanpaBleHHs To xe 2
! TNapuukn Faua 110
) B CE30H
Tennuun 1Mm? 50

! MeHbluHe yaebHbE PACXOAB HMEIOT MECTO Ha KPYITHKX KOMILJIEK-
©ax 1 hepMmax, GoNbIIHE — Ha MEJIKHX.

:  BTabn. 2.7 npuBeneHH OpPHEHTHPOBOYHEIE TAaHHEIE MO YAEIBHAIM pac-
XoflaM 3/1eKTPO3HepriH Ha 1 ra opomaeMeix 3eMeJib [0 OCHOBHBIM CEJb-
CXOXO03siiCTBEHHRIM KYNbTYPaM IUISl PA3IMYHEIX 30H CTPAHBI NIPH JBYX-
CMeHHOM MONHBE.
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Tabnuua 2.7

OpHeHTHPOBOYHBIE yNiebHEE NOKA3aTeNH FOJJOBOTO PACXOJla 3/IeKTPOIHEPTHH
AN opomeHnA 3eMens, KBT-4/ra

CpenHen3pemieHHB H pacxon L]

[0 KYyALTYpaM §.
<] s |58
PaiioH Poccun g é . %5 = |3 g g 2 E

| 2| & [g8] 3 g 2K

I gv| @ 5 2 | &
Poccus: 1700 | 2900 | 2000 | 3100 | 3000 | 2000 | 3400 | 2600

B TOM YHCJie paltOHH:

Cepepo-3ananHbii 400 | — - — | 600 | — | 800 | 800
[enTpanbHuit 600 | — — — | 1000| 700 | 900 | 1000
Boaro-BaTckuit 400 | - - — | 800 | — | 900 | 900
[lentpansHo-YepHo3zeMHullt | 400 (2500 — |3000)2500 | 1800 | 2700 | 2600
INoBonxckHit 2000 | 3500 | 2500 | 3500 | 3400 | 2000 | 3000 | 3600
Cepepo-Kaska3ckuit 1800 | 3200 | 2000 | 3200 | 3100 | 2000 | 3400 | 3000
Vpansckuit 1100 | 1800| — | — |1500| 1800 | 1800 | 1500
3anagHo-CHGHpcKHH 1300| - — — |2200( — |2400|2300
BocToyHo-Cubupckuit 1200 - - - 120001 - |2100 (2100
JanpHeBOCTOYHBIA 800 (1000 | 1000| — |1200| — |1300| 1000

[Toka3zaTenu s OLUEHKHU 3JIEKTPHUECKHX HAarpy3ok M mnorpetie-
HHS IEKTPOSHEPrHH NPeaNpUATUH B ceNbCKO! MECTHOCTH NpUBENeHH
B Tabn. 2.8.

Ta6nuua 2.8

OpHeHTHPOBOYHKE NOKAIATENH IS onpefeieHHs
3JICKTPHYeCKHX HArpy3o0K NpeanpHATHHA B celbcKOH MeCTHOCTH

=3
| =
= u : = o =] = g\
=z | g3 |E5%%| 3 |2ES
g =7 |23 8 [Fi=
ToTpebuTenH z > Zg “ §§ 2| B g E g
2d | 4% |EEiE| & |53
XnebonpueMHHe 3epHo T 2,5-3,5 I 1500
PR II, 111 | 3000
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LE ]
= E = o E¥
E = - ® =Exal 3 |58 g
= 5 = § SSE - o =9
o X =9 Ez@Z=| @ |¥2=
Motpe6urenn oy Z & ge=E| § §§;
g3d H apgu| = 5%
58 | 9% |gfz3| = |5i2
ATE| 2 |"§E
> X
[ MusosapenHsie 3aBonK Conon T 45 | 1 | 2500
’ IMuBo THC. Ian 950 II | 2500
3aBofiK MO NPOU3BOICTBY Busxo THIC. Aa 170 I 1000
BHH
. § TIpeanpHsATHS 10 PEMOHTY - THC. py6. 450 1 1600
-] TeXHHKH YPOBEHb
' uex 2000 .
.JIbHO-, NeHbKOMOMHATH BoJokHo T 650 I 1800
4. KupnuyHeie 3aBoanl Kupnuy | tec.wmt. | 50-80 |II, III| 2500
't Necnpomxo3nu Jlec Mm? 15-20 11 3000
’ Muno- M3 10 II 3000
) MaTepHanb
.} MeGenbuie paGpuxn MeGens | The.py6. | 350 | II | 4000
4] YPOBEHb
LeH 2000r.
'} Topdbonpennpuatusa Topd ¥ 15-20 | III | 3000

ATeE e

OxoHuyaHHe Tabu 2.8

¢, 2.4. BNEKTPUMECKMUE HATPY3KM

U NOTPEBJIEHUE 3JIEKTPO3HEPIUM
HA KOMMYHAJIbHO-BbITOBbIE HYXbl
U B COEPE OBCJIYXXUBAHUA

[ToTpe6uTENH 2NMEKTPOIHEPTHH HA KOMMYHANILHO-GHITOBBIE HYXIIbI

: ﬁonpasnennmcn Ha XHJIoH 1 obmecTBeHHbIH cekTophl. [Tepsas rpym-

Nla xapaKTepH3yeTcd pacrpelie/IeHHON Harpy3koif, OCHOBHasi BeJIHUHHA
.'#OTopoﬁ CBs3aHa ¢ BHYTPHKBAapTHPHEIM NMOTpeb/IeHUEM 3JIEKTPO3HEp-
i'HH, BTOpas — pacrnpeeieHHON (MarasHHbI, alTeKH, KHHOTEATPHI H Ap.)
¥ cocpeoToYeHHON HAarpy3Kolt (BOXONPOBOJ, KaHAIH3alMA U [D.).

1. B nocnexHMe rofsl BOIHUKIA Heo6XOIHMOCTE KOPPEKTHPOBKH Jieh-

CTBYIOIIMX HOPMAaTHBOB 3JIeKTpu4yecKHX Harpy3ok (Pl 34.20.185-94)
'B CBA3M C MOABJIIEHHEM Y YacTH HaceJeHHs BO3MOXHOCTH MCIONL30OBAHU
'B GHITY IIMPOKOro Ha6opa COBPEMEHHBIX 2/IeKTPOGLITOBLIX NIPUGOPOB H
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MalllHH, a TaKXe B CBSI3H CO CTPOUTEJbLCTBOM B ropoax M CelbeKoit
MECTHOCTH 3/JaHU#i IO HHANWBUIYaNlbHBIM MPOEKTaM C KBAPTHpPaMH I0-
BblLIeHHOHU XoM$opTHOCTH. HoBble yaenbHEIE HOPMATHBH AIeKTPUYECKHX
HarpysoK onpeRe/sIiCh Ha OCHOBe JaHHBIX MO0 HOBOH 3acTpoiKe Topo-
OB, aHaJIM3a PHIHKA 3JIEKTPOOLITOBLIX NPpHOOPOB W MAalllMH H CTeNeHHd
HachblIeHHsT MMM KBapTHp KakK B HacToslllee BpeMs, TaK U Ha Iepcrek-
TUBY. PacyeTHass HOMeHK/IATypa 3/eKTPOGKITOBEIX PHOOPOB M MalllMH
npy odmiei maomany Kksaptup ot 70 no 150 M2 mpuBeneHa B Tabn. 2.9.

Tabnuua 2.9
HoMeHKNaTypa 3/1eKTPOOMTOBHX NPHGOPOB H MANIHH

HaumeHobanmne YcTaHoBNEHHas MOWHOCTD, BT
OcBeTHTeNbHEIE MPHOOPHI 1800—-3700
Tenesusopsl 120—-140
Panuo u op. annaparypa 70-100
XonoauNnbHHUKH 165-300
MoposunsHuku 140
CrupaibHble MaLIMHBI

6e3 nmoflorpesa BoaLl 600

C MoJAorpeBoM BOABI 2000-2500
JIxaxysu 2000-2500
OneKTpOnEIIECOCH 650—1400
SNeKTpoyTIOru 900-1700
OneKTpoyaiHUKH 1850—-2000
TlocynoMoeyHas MallMHA C MOLOrPeBOM BOIBI 2200-2500
OnextpoxodeBapku 650-1000
OnexTpoMacopy6xu 1100
CoKOBBIXHMANKH 200-300
Toctepn 650—-1050
Muxkcephl 250—-400
BnexkTpodeHs 400-1600
CBY 900-1300
HannautHbie QUABTPH 250
BeuTHaaTOpH 1000-2000
Tleun-rpuns 650—-1350
CraloHapHble 3JIEKTPHYECKHE TUTUTH 8500-10 500
DnexKTpUYECKHE CayHE 12 000

HCXOILHLIC JaHHBIE )i pacyE€TOB JJICKTPHYECKHX HArpy30K XHUIIBIX
30aHUH (KBAPTHP) M KOTTeIKeM IIpUBeeHb HUXE.
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1. CpenHas miowaas KBapTUpsl (obuias), M2

TUNOBHIE 3TaHMA MaccoBOMH 3aCTpOfKH... 70

3JaAHMA C KBApTHPAMHU OB LIEHHOH Komq:oprnocm

M0 HHAMBHAYATBHEIM IIPOEKTAM wruveesssnrsransessersnsssaensrnssrasserssnsrasne 150
2. Tnowans (061asn) KOTTEAXEN, M2 ...ccoveeccemrreareeseeesesasssnsanssenens 130—600
3. CDEIHAA COMBS, MBI, uicisaiscuiossosiaasnionssnsnssnssonianssississsossszoss sssimsanes 3.1
4. YcraHoBleHHas MOI.I.IHOI:TB KBT

KBapTHP C Ta30BLIMH NJIMTAMMU.. 234

KBapTHp C 3NMEKTPHUECKUMHU TUIMTAMH B TUIIOBEIX :manuﬁx 32,6

KBapTHP C NEKTPUYECKHUMH MIMTAMH B 3NTUTHBIX 30AHHSAX. ........ 39,6

KoTTemxeH c ra3oBEIMH MMAHTAMH.. 35,7

KOTTeIDKeli C ra30BBIMH ILJIUTAMHM H anexrpuqecxuun cayHaMH 43,7

KOTTeIKel ¢ 3NMeKTPHYECKNMH MAHTaMH

H BMEKTPUUECKUMH CAYHAMM rvveereneeserneserescemssasssnsissassrassesiasssssees 59,9

JIns KBapTHp € Ta30BEIMU IIMTAaMH YAEIbHAs pacueTHas 3JIeKTPH-
yeckas Harpyska omnpenensercd cliedyOIMMH NpH6opaMH: CTHPaJIbHO!
MaLIHHOH C MOZOrpeBOM BOBI, TIOCYIOMOEYHOH MalIMHOM ¢ MONOrpeBOM
BOIBI, 2JIEKTPONBLIECOCOM, AXaKy3H H IIPOYMMH npruGopaMy HeGOMbLION
MOIHOCTH (OCBellleHHe, TeICBU30PhI, XONOAMNBHUKY) H Ap. Jlnd Ksap-
THP € 3JIEKTPHYECKMMH IJTMTAMH B TUIIOBHIX 3[laHUAX A00aB/IsgeTCA 3MIEK-
TpHYecKas IUTHTA H SJIeKTPHYECK Ml YailHHK.

Jlns KBapTHp MOBHIIEHHOM KOM(OPTHOCTH NPHHHMAETCA 3JIEKTPH-
yecKas IUiMTa Gospllelt MONIHOCTH, N0GaBiseTCd BEHTUASATOD (KOHIM-
uuoHep), CBU u Gonpliee KOTHYeCTBO APYTUX IPHGOPOB HEBOMBIIOH
MOUIIHOCTH.

Ilns koTTenxel MOMUMO BeeX BBIIIENEPEYHCTIEHHBIX TIPHGOPOB 1 Ma-
IUMH MpUHUMaeTCs GoJIbIAas Harpy3Ka OCBEIEHHS H IPOYuX 11pubopos
HeBOoNbIIONH MOITHOCTH H (BADUAHTHO) 3MEKTpHYeCcKas cayHa.

PacueTHas aneKTprUYecKasa Harpy3ka auHuit 0,4 kB u TII 10/0,4 xB,
MUTAIONIMX XKHIbIE U 001IeCTBEHHEIE 3aHM A, ONpeNeNsIeTcsa B COOTBET-
ctBuH co CsonoM npasuin Focerpos P@ (CIT 31-110—2003).

YaenbHble 9eKTPHYECKHE HAarpy3KH H TOKa3aTelll pacxojia 3JIeKTpo-
3HEPrHH Pa3InyaloT A OTAELHBIX IO YACJICHHOCTH IPYIIN ropojloB.

Topon HaceneHue, THIC. Ye.
KpynHeH WM. ....cceeeevereereennenne. CBBIIIE 1000

KPYIHEBIA ..oooiinienvienneinnnrenane 500-1000
500,95 1100 { (U RN 250-500, 100-250
1771171, (U ——. 50—100

MBI cvoeeerecreecreerersesssesreenseeess 30 H HUXKE

B rpynny MajslX ropoloB BKJIIOYAIOTCA MOCeIKH ropOICKOro THIA.

VxpynHeHHEIe TOKa3aTeNnH YAEeALHOA pacyeTHOR 3/IeKTpUYecKoit Ha-
rpy3KM W pacxola 3IeKTPO3Hepriuy NnpuBeneHsl B Tabu. 2.10 u 2.11, rae
3HAYEHUs YNeNbHOM HArpy3KM M pacXolia 3JeKTPOHEPIHM OTpaxaoT
ypoBeHb 3JieKTpudHKanuu 6bITa H chephl 06CayXXKHBaHU HaceJIeHHs
ropojioB B bauxaiillledl mepcrnexTHRE.
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Ta6nuna 2.10

VErpynnennnie nokasaTend ylieasHol pacaeTnoil
KOMMYHaIbHO-OniTORON HArPY3IKM

" Topon (paiton)
o
§ % C MIHTAMH €O CTALHOHADHBIMH
3= Ha IPHpPOAHOM Tase, 3/1EKTPHYECKHMH TIJIHTAMH,
5 g kBr/uen. KBr/uen.
B B
Kareropus =S >
o ropond E R B TOM YHCHE g B TOM YHCHE
227| £38 2 | ET 5s
8 | 52| e | 85| f5| & | 13
5= g2 5 S B z & 5 a,
8% | 5% = | 8F| §° | & | g6
a g e . 38
KpynHetmuit | 26,7 0,51 0,77 0,43 0,60 0,85 0,53
Kpynuuiit 274 0,48 0,70 0,42 0,57 0,79 0,52
Bonsmoit 27,8 0,46 0,62 0,41 0,55 0,72 0,51
CpenHHit 29,0 0,43 0,55 0,40 0,52 0,65 0,50
Mansi 30,1 0,41 0,51 0,39 0,50 0,62 0,49

[IpuMeyaHuA.
1. 3HayeHM yaenbHBIX 3IEKTPHYECKHX HArpy30K NpuBeleH sl K winHam 10 (6) kB
ueHTpa nutanus (LIIT).
2. Ilpn Hanu4uKu B XuJoM boHe ropona (paitoHa) ra3oBHIX M 3MEKTPHYECKHX
MUIMT yAeNbHBIE HArPy3KH OMNpefelsoTcss HHTepIoNsALHed NponopLUHoHalIbHO
HX COOTHOIIEHHIO.
3. B cnyuasx, korna gaxTHyeckad obecrieyeHHOCTh o6lLeil NJIoNIaabIo B Topo/e
(paifoHe) oTIMYaeTcs OT pacueTHol, IpHBeleHHEIe B TAGNMLE 3HAYCHH A CleayeT
YMHOXMTb Ha OTHOLIEHHE (pakTHYECKOH 0becneyeHHOCTH K pacyeTHOMH.
4. IlpuBeneHHEIe B TaONM e TOKA3aTeNH YYNTHBAIOT HAIPY3KH: XUIBIX 1 o6le-
CTBEHHEIX 31aHUH (AIMHMHUCTPATHBHBIX, YIeOHBIX, HAYYHbIX, ieyeOHBIX, TOPro-
BBIX, 3PEJIMLUIHEIX, CTOPTHBHBIX), KOMMYHAJIBHBIX ITpeanpusATHi, 06BEKTOB TPAHC-
nopTHoro obcnyxuBaHuA (rapaxed ¥ OTKPHITHX MJOLIATOK ANA XpaHeHUHA
aBToMoOMNIEH), HADYXXHOTO OCBELIEH M.
5. B Tabauiie He yYTeHH paIMUHEIC METKOIPOMEILLIICHHbIE MOTpebUTeNH (Kpo-
Me TepedynCIEHHBIX B M. 4), MUTAUIHECH, KaK TPaBUIO, 110 TOPOICKHM pacnipe-
JeNUTENBHEIM CETAM.
[ns yyeta 3THX noTpeGuTee#t Mo IKCNIEPTHLIM OLIEHKAM K MoKa3aTensaM tabnu-
LIbl CNENYET BBOOUTS CleAYOIHE KO3(P QU LHEHTH:

Jinsi palOHOB ropoja c ra3oBbIMH ITIHTaMH — 1,2—1,6;

1)1 pailoHOB ropona ¢ sfnekTponiauramu — 1,1—1,5.
Bonpne 3HayeHH A KOIPHULIMEHTOB OTHOCATCS K LIEHTPANbHEIM PalioHaM ro-
pona, MeHBIIHE — K MUKpopaitoHaM (KBapTanaM) XHJIo# 3acTpoifku.
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6. K ueHTpansHBIM paifoHaM ropoja oTHocATcs cloXHBLUHecs pailoHHl CO 3Ha-
YMTENbHBIM COCPelIOTOYEHHMEM pa3MYHBEIX aAMUHUCTPATHUBHAIX YUpeXIeHHH,
yuebHBIX, HAyYHBIX, TPOCKTHBIX opranu3aiinii, 6aHkoB, hbupM, NpednpusTHHA TOp=-
roBJIH ¥ cepBHca, 06LIECTBEHHOTO MUTAHHA, 3PENIHLUHEIX MPEINPHATHIA K NIp.

Tabanua 2.11

Yxpymienﬂue MNOEA3aTeIH pacxola JJEKTPOIHEPIruH
KOMM)’IIaJH:IlO-GHTOIHX noTpeGlrre.ﬁeﬁ H roaoBoe YHCJ0 9acoB
HCNONb30BAHKA MAKCHMYMA 3JIeKTPHYeCKOl HArPY3KH

Topona
6e3 cTallHOHAPHBIX €O CTalHOHAPHBIMHU
IEKTPONAHT 9IEKTPOIINTaMH
Kareropus YiaenpHH#A Topopoe uncno YnensHu lomopoe yHCIIO
(rpynna) ropona pacxon JacoB HCMOMb30- pacxof JacoB HCMONb30-
MEKTPO- | BAHWA MAKCHMY- | 3J€KTPO- | BAHMA MAaKCHMY-
3HEPTrUH Ma 3NeKTpHUe- SHEPTHH Ma INeKTpUYe-
prof, kBr4/ | ckoi Harpysxu, | Brol, KBT4/ | ckoit Harpy3KkH,
qen. gac/rog qe. qac/Tof
Kpynueifwmit 2880 5650 3460 5750
Kpynusiit 2620 5450 3200 5650
bonbuoi 2480 5400 3060 5600
CpenHHit 2300 5350 2880 5550
Manniit 2170 5300 2750 5500

[IpumMeyaHu

1. IlpuBeneHHbIe YKPYITHEHHBIE NTOKA3aTeNH NMPelyCMaTPHBAIOT 3/EKTPOIOTpe-
6neHHe XHUNBIMU M 0GIIECTBEHHBIMH 30aHUSAMM, TIPSANPUATUAMH KOMMYHANbBHO-
6riTOBOrO O6CNYXUBAHUS, OOBEKTAMH TPAHCIOPTHOTrO OOCAYXHBaHUA, HADYX-
HBIM OCBEIlLlEHHEM.

2. [lpuBeneHHble JAHHbBIE HE YUUTHIBAIOT IPUMEHEHHS B XHUJIBIX 31aHUAX KOH-
JUIIMOHHPOBAHM A, 3NEKTPOOTOIIEHHUSA H 3JIEKTPOBOIOHATPEBA.

3. l'onoBoe YuCIO YacOB HCMONB30BAHMA MAKCUMYMAa 3IEKTPUYECKOH HArpY3KH
npuBeneHo K muHam 10 (6) kB LIT1.

CpeaHee 3HaYeHHe NMPOAOIXKHUTEIBHOCTH HCIIONB30BAHHA MaKCHMY-
Ma Harpy3KH BOZONpPoBOIAa M KaHaJu3aluH coctasndet 5000 y/ron.

B ceJIbCKOH MECTHOCTH HArpy3Kd KOMMYHaJIbHO-OBLITOBEIX MOTPe6H-
TeJiell OnpeessIoTCs XapaKTepoM 3acTPOHKH, MCIOIb30BAHUEM 3/IEKTPO-
OTOIJIEHUA U BNeKTPOBOAOHArpeBa. YaelbHasg aJleKTpUYecKasa Harpyska
CellbCKMX JOMMKOB Ha YYacTKaX caJOoBONYECKHX TOBAPHIIECTB MOXET
ObITE IpMHATA HA wKMHax [IIT no Tabn. 2.12.
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Tabnuua 2.12

Vaeabusie pacieTHHE 3JIeKTPHISCKHEe Harpy3kH JOMHKOB
Ha YYacTKaX CaiOBOQYeCKHX TOBapHIIECTB

Ha wuHax IT, kBt

Konuyectso
JAOMHEKOB, LIUT.

Harpyaka oiHoro 1oM1Ka
Ha muHax LI, kBr

KonuuectBo | HarpyakaoaHoro JoMHKa
JOMHKOB, LIT.
1-5 4
6 23
9 1,7
12 1,4
15 1,2
18 1,1
24 0,9

40

60
100
200
400
600
1000

0,76
0,69
0,61
0,51
0,54
0,51
0,46

CpenHue 3HAYeHHS YIe/IBHOrO pacXolia 3/ieKTPO3HEPTHHM B OBITY U ce-
pe O00C/NYXHBAaHHA B ceIbCKHX HaceleHHBIX MyHKTaX MOTYT OBITh NMpH-
HATHI C YYETOM JaHHBIX Tabu. 2.13.

Ta6auua 2.13

CpenHue 3HaYeHAA YAeALHOTO PACXO0A 1€KTPOIHEPTHH B OMTY
H cthepe 0OCAYKHBAHHA CeNbCKHX HACEJNEHHBIX MYHKTOB, KBT-4/4en. B rog

XKuno#t cexrop O6IecTBCHHB N LEHTP

o |..|2 HHEHEE

AtEEERHE HHEE

S g e

=) O|¥ =

Poccus: 125| 85 | 40 (250({30| 120 | 20 | 170|420
B TOM YHcJie paHOHBIL:
Ceepo-3anagHbiit 165 85 | 40 (290 45| 160 | 25 |230(520
Hentpansubiit 110 [ 70 | 30 |z10| 30| 105 15 | 150 ] 360
Bonro-Batckuit 130 [ 75 | 35 |240|35| 120 | 15 | 170|410
lenTtpansHo-YepHozemustit | 115 | 70 | 35 [220( 35| 120 | 15 | 170390
IToBonXcKHH 105 | 80 | 35 |220|30| 100 | 15 | 145|365
Cesepo-KaBkasckuit 1251 100 | 45 |270( 35| 125 | 20 | 180|450
Ypansckui 150 | 95 | 45 |290(40| 140 | 20 [200|490
3ananHo-Cubupckuit 140 | 110 | 50 [300|35| 140 | 25 |200(500
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OKoHyaHHe Tabum 2.13

XKunoi cexrop

OO6LEecTREHHH I LIEHTP

o g| w2

o = 2l225/=8
Pervon HEHEEBELHEEE:
ER =1 E S| E|lzge|la=l 2] 8
88| Z5|5=| S| g|zgE[Es| ==

& |e= = 2|Ze & 8

& g|esE|=®
BocrouHo-CuGHpckHi 110 | 90 | 40 1240|30| 110 | 20 | 160|400
JanbHeBOCTOUHEI} 90 | 70 | 35 |195]|25| 95 15 | 135|330

JanHble 0 NPONOIXUTENLEHOCTH UCMOAb30BAHMA MaKCUMyMa Ha-
rpy3ku 6siTa M chephl 0GCIyXHBaHUA B CEIbCKOM MECTHOCTH IIpM-

BEOECHBI HHIXKE.

ViaennHoe noTpebGieHHe 3/IeKTPOIHEPTHH,

KBT4/XuTens

300
450
600
750
900
1050

2.5. PACXOA SJIEKTPO3HEPIUA

HA COBCTBEHHbBIE HYXXAbl
SNEKTPOCTAHUMA U NOACTAHUUA

T ,..4/ron
2300-2400
2500-2600
27002800
29003000
30503200
3200-3400

Pacxoji anextposHepruu Ha CH TenIoBhIX 3MeKTPOCTAHIMH 32BUCHT
OT THTI2 ¥ eIMHUYHON MOILIHOCTH arperaTtoB, YCTAHOBJEHHEBIX Ha 3JeK-
TPOCTAHLIHH, a TAKXE OT BUA TOILIMBA M CNOC00A ero CXHIaHH.
MakcumMansHas Harpy3ka CH aeKTpocTaHUM# MOXeT NpHOIIHXEH-
HO OlIEHMBaThCs B MPONEHTaX YCTaHOBIeHHOM MOLTHOCTH:

BnexTpocTaHU M

TIOI nweyronsHas
razomMasyTHas
K3C nuneyronsHas
razoMasyTHasa
ADC

T'3C wmomHocTho 10 200 MBT

ceaiire 200 MBt

MakcumanbHas Harpyska, CH, %
8—14
5-7
68
3-5
5-8
3-2
1-0,5



Bonsiive 3HaYeHUA COOTBETCTRYIOT MEHBITMM eIMHHYHBIM MOIIIHO-
CTSIM 3HeprooJoKoB.

B ta6i. 2.14—2.16 npuBeAeHB! CPeJHHE 3HAYEHUA pacXoaa 3JeKTpo-
sHepruu Ha CH anekTpocTaHUMil B IPOIEHTAX OT CyMMapHO# BeipaGoT-
KH 311eKTPO3Hepruy. JJaHHBIMH MOXHO ITOJIb30BATLCA TPH COCTABIEHHH
OajlaHca 3eKTPOHEPrHH MO 3HEProcCHCTEME B ClYyyae OTCYTCTBHSA OT-
YETHBIX MJIM MPOEKTHHIX IaHHBIX MO KaXJ0H KOHKPETHOM CTaAHIIHH.

Ta6nawuua 2.14

Pacxon 31eKTpo3Hepray Ha cobCTReHHBE HYXIM
KOHIEHCAUHOHHKX Tel/IOBLIX 2/1eKTpocTanUu#, %

Tonauso
Tun 3arpyska KaMcHHBHI# yroiibs
TYPOMHH 6noka, % Bypuiit
MapKH IpYTHX yrons Tas Masyr
Alll MapoK
100 6,8 6,5 6,6 49 8.2
K-A60-130 | 5 73 71 71 53 56
100 6,8 6,1 6,8 4.6 57
R2006130 | gy 73 67 73 51 6.1
100 4.4 3,7 4,2 2.4 2,6
E-300-240 | gp 49 41 47 28 30
100 - 44 37 i =
K-500-240 70 _ 4.9 41 B _
100 4,2 3.7 3.9 2,3 2,5
B0 | g 46 41 43 = =

Tabnuua 2.15

Pacxon 3/IeKTpO3Hepr4n Ha coOcTBeHHbIE HYXIB
TenaodeKTpouenTpane, %

THn TypOHHH
Tonnuso ¢ npoTHBofaBieHHeM, MIla ¢ oT6opoM
0.08 0.12 M KOHJIeHcal Hel
Yrons 13,1 9,6 8,0
a3, MasyT 10,8 7.8 6,6
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Tabnuua 2.16

Pacxoj 31eKTpo3HEprHH Ha cobcTBeHHbe HYXKIB ATOMHHX,
ra3oTypOMHHLIX H FHApaBJHYecKHX dieKTpocTannHi, %

DNeKTpOCTAHUHA
MoiuHocTs, MBT
aToOMHaf razoTyp6uHHas rHApaBRKYecKas
Jo 200 - 1,7-0,6 2,0-0,5
Csaaiwue 200 7-5 - 0,5-0,3*

* BonblUIKe JHAYEHHA COOTBETCTBYKOT MCHBIIHM EAHHHYHBIM MOLLHOCTAM
arperaros.

Pacxon amexTposHepruy Ha 3apan 'ASC B 1,3—1,4 pasa npebslllaeT
BEIpaGoTKY TpH pa3spsaye. CooTHONIeHHe MOLITHOCTeH 3apaia u pa3psana
3aBHCHUT OT pexuMa pabors TABC.

OnextponpHeMHukamMu CH IIC nepeMeHHOro TOKa SIBASIOTCS OIE-
paTHBHBIE LENH, 3NIEKTPOABUIaTelIi CHCTEM OXJIaXAeHUd TpaHchopMa-
TOPOB, NIeKTPOIBHraTe/Id KOMIIPECCOPOB, OCBEILICHHE, HNEKTPOOTONIEHHE
MoMellleHH i, 3IeKTPOTIONOT peB KOMMYTAIIHOHHOI aninapaTtypsl BHICOKO-
ro HampsXeHWd H 1WKacdoB, YcTaHABIMBaeMbIX Ha OTKPHITOM BO3AyXe,
CBA3b, CUTHAJIU3AIHUA U T. .

OnpeneneHHe cyMMapHO# pacyeTHOH MouiHOcTH npHeMHnkop CH
IPOU3BOMUTCH ¢ y4yeToM Koadduumenra crpoca (K), yYHTHIBAIOILErO
HCTIOJIb30BAHHE YCTAaHOBJIEHHON MOIIHOCTH M ONHOBPEMEHHOCTE HX pa-
BoTHI (Tabn. 2.17).

Tabnuua 2.17
KoatdnuuenTil cipoca npremAnKoB coGeTBennmx Hy®a (K)

HaumeHoBaHHe NpHeMHHKa Koadduumenr cnpoca

Ocpemenne OPY:

MpH ooHOM 0,5

MPH HECKOJIBKUX 0,35
OcpelleHHe NoMeLieHH 0,6—0,7
OxnaxaeHue TpaHchOpPMaTOpPOB 0,8—-0,85
KoMnpeccopH 0,4
3apanHo-nox3apAnHLE yCTpoiicTBa 0,12
ONeKTpOoNnoforpeB BEKIOYATENEH H 31eKTPOOTONIeHHE 1,0

PacueTHas MakcuMansHag Harpy3ka CH IIC onpenensieTcss cyMMH-
pOBaHWEM YCTAaHOBJIEHHOH MOIIHOCTH OTAENBHEIX NPHEMHHUKOB, YMHO-
XeHHOH Ha ko3¢ pHUHEHTH crpoca.

67



YcpenHeHHBIe 3HaYeHH M MaKcMMaJibHas Harpyska CH IIC otnens-
HEIX HOMHHaJNbHBIX HanmpskeHH ! pHBeeH b B Tabn. 2.18.

Ta6Gnuuna 2.18

MaxkcHManLHbe HATPY3KH H pacXofl 3/1eKTpoIHeprul
coGCTBeHHMX HYX] NONCTAHIHMA

Buicuiee HanpaxeHue, KB

110 220 330 300 750

HaunmeHoBaHue

DneKTpHYecKas
Harpyaka, kBT 25—-65 | 120—410 | 175—-460 | 550—620 | 1150-1270

INoTpebnenue
2/eKTpodHepruH, |125-325| 600—2050 | 880—2300 | 2750—3100 | 5700—6300
THC. KBTy4/ron

IlpumMevaHHe.

Menbine 3HayeHHs oTHocATCA K [1C ¢ npocTHMM cXeMaM# 31eKTPHYECKHX CO-
enuHeHHH, 66nbKe — K y3n0BuM [1C, nmelomium Heckonbko PY BH ¢ yctaHoB-
NeHHBIMH CHHXPOHHBMH KOMIIEHCAaTOPaMH.

2.6. PACXOA SJIEKTPOJHEPIMH
HA EE TPAHCMNOPT

IToTepH 3/MeKTPO3HEPTHH YUYMTHIBAIOTCS MPH MPOEKTHPOBAHUH pa3-
BHTHSA 2JIeKTPHYeCKHX ceTed KaK cocTaBHasi YacTh COMOCTABUTENb-
HBIX 3aTparT IIpH OlLIeHKe BapHaHTHAIX pellleHuH, a IoTepH MOLIHOCTH —
JIJIS1 OLIEHKH MaKCHMYMa Harpy3KH.

IMosipnenue B mocnegHue 10—12 eT BHIHYXAEHHBIX HEONITHMAJb-
HBIX peXHMOB paboTHl 3/IEKTPOCTAHUHH, cCOKpalleHHe OTNYCKa AJeK-
TPO3HEPTrHH B CETh, YBEJIHUEHHE PeBEPCHBHBIX MEPETOKOB MOLIHOCTH
T10 3/IEKTPUYECKUM CeTSM M pALL IPYTHX NPHYMH NPUBEIH K YBEIHYEHHIO
OTHOCHTENBHEIX (OT OTITYCKA 3/IEKTPOIHEPTHH B CETh) H aBCOMIOTHRIX MO-
Tepb eKTpo3Heprui. Tak, eciu B 1991 I. oTHOCHTENBHEIE TIOTEPH 3JIEK-
TPO3HEPrHH B CETAX obuiero noias3osaHus Poccuu coctasnanu 8,35 %,
TO B MOCNEAYIOUIHE TOABI OHH BO3POCIH U cocTaBuau (%):

2000r. 2001r. 2002r. 2003r. 2004r. 2005r. 2006t
1275 13 13,0 13,15 1291 132 10,38

B oTHenbHBIX 3HEProCHCTEMAaX 3Ta BEJIMYMHA KoJeGneTca B 3HaYM-
TeJILHBIX Tpefenax (ot 6—7 no 14—15 %) B 3aBHCUMOCTH OT TEPPUTOPHH
oGcnyXHBaHUA 9HEProcHCTEMBI (CeTeBoro paioHa), NJIOTHOCTH Harpy3-
KH, TIOCTPOEHH I CeTH, KOMHYeCTBa cTyneHe# TpaHchopMalliH, peXHMOB
paGoTHI /IEKTPOCTAHUMK ¥ ApYTUX GHaKTOPOB.
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OpHEeHTHPOBOYHKIE 3HAYEHHS NTOTEPH B CETAX PasIMUHBIX HANpsIXe-
HHH B PoLIeHTaX OT CYMMapHOIO MOCTYIUIEHHSA 3/IeKTPO3HEPT MU B CETH
[IPUBENIEHEI HHXE.

Hanpsaxeuue, kB 750-500 330-220 150-110 35-20 10-6 04
MMotepu, % 0,5-1,0 2,535 35-45 0,5-10 2,5-35 05-1,5

YKa3zaHHBIMH 3HaYeHHAMH MOXHO MOJIL30BaThCA NPH COCTABJIEHMH
npenBapuTeNabHOrO 6ajaHca 3NMeKTPO3Hepruy no cucreme. IIpu cocras-
JIEHUH TIpeBapHTeNbHoro 6ajlaHca MOIIHOCTH NOTEPH MOIIHOCTH MOTYT
6GHITH ONpeie/IeHkl Ae/IeHUEM NOTeph 3JIEKTPO3HEPrHH Ha BpeMs NOTEpb,
KOTOpoe IIsl COBPEMEHHRIX CHCTEM C OCTATOYHOIl CTeNneHbIo TOYHOCTH
MOXHO NPHHHUMATE B npeaenax 3500—4500 u.

C 1994 mo 2004 rr. abconOTHEIE NMOTEPH NEKTPOIHEPTHHU B 3JI€K-
TPHYECKHX ceTAX 3HeprocucteM Poccuu ysenuumnuce Ha 37,64 %, ot-
HOcHTeNbHbIle — Ha 24,40 % TipH pocTe OTNMYCKa 3JIEKTPOIHEPTHH B CETh
Bcero Ha 7,19 %. OT1o o3HayaeT, YTO POCTOM HAarpy3KH 3JIEKTPHYECKHX Ce-
Tefl TaKo# cymecTBeHHBIH CKayoK noTepb 0ObACHHTH HeNlb3A. [1aBHasd
OpHYHHA CTOXHBIIEHCS CHTYallMH — YBeJINYeHHE NOJIH KOMMEPYECKUX
noTephb, KoTophle AocTUTIH moyTH 30 TBTY B roA M cocTaBNsAOT OKOJIO
30 % obwero 3HaYeHHA GaKTHYECKHX IOTEPh NEKTPo3Hepruu. Kom-
MeEpYECKHEe MOTEPH, oNpeleiseMble KaK pasHOCTh MeXIy (haKTHYeCKH-
MH U TeXHONOTHYEeCKMMH TOTEPSAMH, — 3TO MpAMbIe YORTKH 3Hepro-
cHabxaolMX opraHu3alui, o6ycNoBNeHHbIE MOTPEIHOCTAMM CHCTE-
MH yyeTa, 6631OTOBOPHHIM H HeCAHKIIHOHHPOBaHHLIM NMOTpebieHHeM
3JIeKTPO3HEPIHH, HH3KOH MJiaTexecnocobHOCThIO NoTpebUTeNeH, Helo-
CTaToOYHO! MOTHBaIlMeil NMePCOHAa K CHHXEHHIO MoTeph 3IeKTPO3HEpP-
[HH B CETAX H IPYTHMH NIPHYUHAMH.

IToTepyu 3MeKTPOSHEPrHH NOAPA3AENAIOTCA HA YCIOBHO-TIEpEMEHHBIE
(Harpy3o4Hbie) H YCIIOBHO-IIOCTOAHHBIE (X0/0cTOro xona). B cocrase nepe-
MEHHBIX YYHTHIBAIOTCS NOTEPH B AKTHBHOM CONPOTHBJIEHHH MPOBOAOB
IHHUH 3NeKTponepela4yd H oOMOTOK TpaHc(hOpMaTOpOB, B COCTaBe IMO-
CTOAHHBIX — MOTEPH B CTANH TPaHCGHOPMATOPOB, B IUYHTOBBIX KOHAEH-
caTopHbIX DaTapesXx, CHHXPOHHBIX KOMIIEHcaTopax, peaktopax. OpueH-
THPOBOYHAS CTPYKTYpa IIOTEPL 110 3/IeMEHTaM MMoKa3aHa B Tabn. 2.19.

Ta6nuua 2.19
CrpykTypa moTeph 3/1eKTPO3Hepruu, %

[Torepn
DNeMEHTH CETH
NEPEMEHHHE NMOCTOAHHHEC Bcero
Jlunuuwm sneKTponepesadn 55 10 65
Moactanuun 15 20 35
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OkoHyaHnue Tabu. 2.19

Ilotepnu
BNEMEHTH CCTH
NepeMEHHHIC NOCTOAHHHE Bcero
B TOM yHcHe:
TpaHchopMaTopH 15 12 27
OpYrHue 3JIeMEHTH - 8 8
Hroro 70 30 100

ITpoBenenue akTHBHOR 3Hepro- ¥ TomIHBocGeperaiomel MOTHTHKH
CTAaBHT B KayecTBe ONHON H3 BaXHeHIHUX 3a1ayy CHHXEHMS TeXHOJIOTH-
YecKoro pacxofia 3/IEKTPO3HEprHd Ha ee TpaHcnopT. HauGonee cyue-
CTBEHHBIE PE3yILTATHl JOCTHTAIOTCA 33 CYET PAllMOHAJILHOIO NOCTPOECHUSA
CeTH C COKpalmeHHeM KOJIHYecTBa CTyNeHel TpaHchopMallMH NpH Nepe-
Ja4ye M pacnpefie/ieHHH 3IEKTPOSHEPTHH OT HCTOYHHKOB K MOTpebHTEAM.

VYkazanHoe MOXeT XapakTepH3oBarhcs o606meHHBIM Ko3dduuu-
€HTOM TpaHcHOpMallHH MOIIIHOCTH, T. €. YCTAHOBJNEHHOH MOIIHOCTEIO
TpaHcdhOpMaTOPOB, NpHXoAdSMmecs Ha OXHH KBT MOILHOCTH reHepaTo-
POB 3/EKTPOCTAHIMH. DTOT KO3 )HUHEHT BhIpaXaeT KOJIMYECTBO CTYIIE-
Hel TpaHchopMalHH MOIIHOCTH B JIEKTPHYECKOH ceTH. 3a moclieHHe
30 net oGoOmeHHN M K03 dHuUHeHT TpaHcHOpMalHH HENPePEIBHO BO3-
pacTall, YTO CBHAETELCTBYET O NpeobIalaH M TEHACHIINH OCBOSHHA HO-
BbIX HOMHHAaJIBHEIX HaNpsXeHHH Haj TeHAEHUHeH HCIONB30BAHHUS Y-
GOKHX BBOHOB (Ta6n. 2.20).

Tabnuua 2.20

O6o6mennnie ko3¢ dunHenTH TpanchopManun MomuocTH, kB-A/KBT

Hanpaxecuue anexTpHdeckoi ceTH, KB
Toau
110-150 220-330 500 1 Buime Bcero B ceTH
CCCP
1970 1,14 0,51 0,13 1,78
1980 1,20 0,76 0,26 2,22
1990 1,21 0,93 0,40 2,54
Poccusa

2000 1,21 1,04 0,53 2,78
2005 1,46* 1,13* 0,52 3,11*

* VyteHH TpaHchOopMaTOpH H aBTOTpaHCGOPMaTOPH SHEPrOCHCTEM H yCTa-
HoBneHHHEIe Ha TIC BegoMcTBeHHOMN NMPHHAIIEKHOCTH.
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2.7. PACHETHbBIE 3JIEKTPUYECKME
HArPY3KW NMOACTAHLIUA

IIpu npoeXTHpOBaHHH CXEM Pa3BUTHS paclipeleNIHTENbHHIX ceTel
3HEProCHCTEM ONPENENIOTCA NMEPCIEKTUBHbIE NEKTPHYECKHE HATPY3-
kM IIC. Ilpu 3ToM BaXHHEM daKkToOpoM, aHAJIH3HPYEMEIM B IOocNeIHee
BpeMSsl, SBJISETCA TJIaTeXecrnoco6GHOCTh OTAENBHBIX IPYII NoTpeGuTeNeH,
a TaKXKe 71aCTHYHOCTB IJIaTeXecIocoOHOro cnpoca Mo OTHOIIEHHIO K IH-
HAMHKe PpoCcTa TapH(OB Ha 3NIEKTPO3HEPTHIO.

PacueT nepcreKTHBHBIX 3/IeKTpHuecKHX Harpysok IIC pekomeHIy-
eTCsl BECTH:

A KOHUEHTPHPOBaHHEIX NMPOMEILIJIEHHEIX MOTpebHTeNel — ¢ yde-
TOM JaHHBIX COOTBETCTBYIOIIMX NMPOEKTHBIX HHCTHTYTOB, a MPH MX OT-
CYTCTBHH — METOJOM TIPSAMOTO CYeTa MIIH C HCTIONb30BaHHEM O6BEKTOB-
aHaJIOTOoB,;

IUIA pacipeneNieHHOM Harpy3ku (KOMMYHalbHO-GRITOBas, CelbCKO-
Xo3gicTBeHHas M Ap.) — Ha OCHOBE CTaTHCTHYEeCKOro NMoAxoaa, a pH Ha-
JIWYUH OTAENBHEIX KOHIIEHTPUPOBAHHEIX MOTpe6HTENeH — C YUETOM KO-
3¢ dHLHEHTa OHOBPEMEHHOCTH.

Jns Bei6opa MOITHOCTH TpaHcGHOpMaTOPOB MOACYUTHIBAETCA MAKCH~-
MaJibHag sNexTpHuecKas Harpyska IIC. JIna BeIMONHEHHMS. pacyeToB
NoTOKOpachpeae/leHHsA TOKOB (MOIHOCTEH) B CeTAX paccCYMThIBAETCA
Harpy3ka Kaxjao# moacTaHUMH B NepHoOX MPOXOXKAeHH MaKCHMyMa Ha-
TPY3KH 9HEproCHCTeMBI UJIH CETEBOTO paifoHa.

Insa pacyera Harpy3okK IIC 3HeprocHcTeMbl WIH ceTeBOro paiioHa Bce
norpeGHTENH NMOAPa3ENAIOTCA Ha IB€ MPYIILI: KOHLEHTPUPOBaHHEIE,
NepcreKTHBHAs Harpy3ka KOTOPhIX He HHXe ONpenesieHHOrO MUHHMYMa,
M OCTallbHble NMOTpeOHTENIM, KOTOpble pacCMaTpHBAOTCAd KaK pacipe-
HmeneHHas Harpyska. K KOHIEHTpUPOBAaHHBIM MOTPeCHTENIAM OTHOCATCSA
KPYNHBI¢ NMPOMBIIUIEHHEE ¥ CEIbCKOXO3SIMCTBEHHEIE TIPENNPUATHSA
(KOoMILJIeKCHI Ha NMPOMBILLJICHHOK 0CHOBE M Ap.), TArossie [1C snekTpn-
GHUHPOBAHHBIX XeNe3HBIX AOPOT, HACOCHBIE M KOMITPECCOPHEBIE CTAHLIMH
Hedre- M razonposonos M Ap. K pacnpeneneHHON Harpyske OTHOCHATCA
OCTaJIbHBIE MPOMEILILIEHHBIE TIPEATIPUATHS H CeJIBCKOX03HcTBEHHOE NPOo-
HM3BOJCTBO, KOMMYHaJIbHO-OBITOBas HATpy3Ka rOPOJIOB U CENIbCKUX Ha-
CeJieHHBIX MYHKTOB. [paHHYHYI0O MUHHMaJIbHYIO HATPY3KY IS OTHece-
HHs noTpeOHuTeNs K KOHUEeHTPHPOBaHHOMY IPHHHUMAIOT TaKo#, 4TOGH
B Irpynny pacnpefieJieHHO! HarpyskH He monaaH NMoTpebHTeNH, cyle-
CTBEHHO BIMAIOIINE Ha cyMMapHYylo Harpy3ky IIC. B ropoxax u nmpoM-
y3/ax K KOHUEHTPHPOBaHHBIM MOTYT ObITh OTHECEHHB MOTpeOHTENH C Ha-
rpyskoif 3—5 MBT u Gonee, B ceabckoit MecTHOCTH — 1-2 MBT H Gosee.

Metonuka pacyera Harpy3ok ITC ocHoBaHa Ha coYeTaHHH IBYX CITO-
CO6OB: MPAMOro c4eTa [Jisi KOHUEHTPHPOBaHHBIX ITOTpeGHTENEd H CTa-
THCTHYECKOro MOAXO/a IIPH ONpelleNIeHHH paclipeleleHHON Harpy3Kku.
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KoHueHTpHpoBaHHEIE IOTPEOUTEIH, IT0 KOTOPHIM MOXET OBITH IIONYyYeHa
¥ NMpoaHaJu3MpoBaHa KOHKpeTHas HHGopMalKsa 06 UX IpeaIIecTBY-
I0LEM Pa3BUTHHU M CYLIECTBYIOIIEM COCTOSAHHH (/1A AeHCTBYIOIIMX 11O~
TpebuTeeit), a TaKXe O MJIAHUPYEMOM pocTe (Mo JaHHBIM IJIaHOBHIX
OpraHoB, BeIOMCTBEHHLIX IIPOEKTHAIX HHCTHTYTOB H [P.), YYHTHIBAIOTCS
WHAMBAAYAIEHO M paclipeneisiorca 1o coorBercrBylomum I1C. s pac-
npenelieHHON Harpy3KH onpegensercd Ko3dPHUHEHT pocTa 3a Npel-
HIecTBYlomH i nepHon Mo cUcTeMe B LeJIoM (110 OTYETHLIM AAHHLIM).
BroT Ko3bbHUHEHT KOPpEeKTHpYEeTCcAd Ha MPOEeKTHHI IlepHol ITpoIop-
[IHOHAJILHO M3MEHEHH IO TEMIIOB pocTa 3JleKTponoTpebiieHUs 1o 3Hepro-
CHCTEME HAa COOTBETCTBYIOLINE 3TANBl. DKCTPaNnoJIMpOBaHHAA C YUETOM
aToro Ko3dduuKneHTa pacnpeaeieHHasa Harpy3ka kaxaoi I1C cyMMu-
pyeTcsd ¢ KOHIIEHTPUPOBaHHOH (C IPUMEHEHHEM PEXHMHEIX KO3(DOhUIIH-
€HTOB), ¥ cymMMapHag Harpy3ska Becex IIC conocTaBsnserca c paHee olle-
HeHHOH oXHaaeMoil MaKcHMaJIbHOYN HarpysKoi cHcTeMbl (KOHTPOJIbH I
ypoBeHb). B cnyuyae HecoBnafeHUs IPOBOOHTCA COOTBETCTBYIOIAA KOP-
PEKTHPOBKa (B IepBYIO OYepellb — KOHLEHTPUPOBAHHEIX NIOTpebuTeNEH).

IMonydeHHBIe TAKMM 00pa3oM IpedBapUTelbHbIE MEPCIEKTHBHbIE Ha-
rpysku cymecTBylomux IC mepepacnpenensioTcsa ¢ y4eTOM MOABIEHHS
K pacyeTHOMY 3Tamy BHOBb coopyxaeMsix [1C.

Ha ocHoBe onmMcaHHOro ajJropuTMa pa3paboTaHbl porpaMMBbl pac-
yeTtoB Harpy3ok IIC ¢ ucnons3oBanueM DBM.

Ana subopa napaMeTpos camoil IIC (ycTaHOBJIeHHad MOIIHOCTD
TpaHchOpMaToOpOB H Ap.) B KayecTBe pacyeTHOH NpHHHUMaeTcs ee cob-
CcTBeHHas MaKCHMaJlbHasg Harpyska.

st onpeeneHHA MaKCMMaJTbHON alleKTpudeckoi Harpysku [1C npu-
MeHseTcd KoagPHIHEHT pa3HOBPEMEHHOCTH MaKCHMYMOB J’cM (MMeHY-
eMBIif Takxe Ko3(d¢dHIHNEHTOM HeCcOBNMaJeHHS MaKCHMYMOB Harpy3Ku
norpebuteneit uau Ko3bdbuuHeHTOM ogHOBpeMeHHOCTH). [Ina onpe-
nenenus Harpysku IIC B mepHon NpoXoXIeHHS MakKCHMMYMa HarpysKu
SHEProcHCTEME! MPUMEHAIOTC Koa(hdhHULHeHTH MONagaHHd B MAKCHMYM
SHEprocHcTeMH k. OpHEHTHPOBOYHBIE 3HAYEHHA PeXMMHBIX K0addu-
IIHEHTOB NIpHBeAEHH HUXeE.

Munbi: kp. .
6—10xB 0,6—0,8
35kB 0,8—0,85
110 kB 0,9-0,95

kl

OcBeTHTENLHO-DBITOBas HArPY3Ka 1,0

IIpoMnpeanIpUATUA:

TPEXCMEHHBIE 0,85

JNBYXCMEHHbIE 0,7-0,75

OIXHOCMEHHBIE 0,1-0,15
BnexTpudbHLUHPOBAHHEI! TpPaHCTIOPT 1,0
Cenbckoxo3aficTBEHHOE MTPOHIBOICTBO 0,7-0,75
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2.8. ONPEAENIEHME NOTPEBHOCTH
B QNIEKTPUMECKOW SHEPTUU

M MOLLHOCTU PANOHHbBIX

N OBBEAMHEHHbLIX 3HEPTOCUCTEM

Pacyer moTpeGHOCTH B 3JIeKTpHYECKOH SHEpruu ¥ MOIIHOCTH BHI-
MOJIHAETCA IS onpeneeHuss o6beMa BBOIOB U CTPYKTYPbl T€HEPHUPY-
IOLIMX MOIIHOCTEH, BRIABJICHUS CTENIeHU cOalaHCUPOBaHHOCTH 3HEPro-
CHMCTEMBI 10 MOILIHOCTH M SHepTHH, BEIOOpa cXeMbl M ITapaMeTpoB JIeKTpH-
YecKHX ceTelt, obecreyHBAIONIHX BEAAYY MOIITHOCTH SHEPrOUCTOYHHKOB
U peXXHUMBEI UX paGoTHI.

IlpM NpoeKTHPOBAaHHMM SHEProcHUCTEM OOWIMI NpOrHo3 cmpoca
Ha 3JIeKTpO3Hepruio mo cyorekraM PP pexoMeHnnyeTcss 060CHOBBIBaTh
C y4eTOM BHIIeIEHUA U3 06lero MporHo3a cpoca KpYnmHBIX MoTpebu-
TeJel aneKTpuyecKoit aHepruu — cyobrekroB ®OPOM, a TakXe nmoTpe-
Gurenell, HCIONB3YIOLIMX 3HEPTUIO H30JIHPOBAaHHBIX HCTOYHUKOB.

OTae/IbHO NPOTHO3UPYETCA CIPOC Ha MOJIE3HYIO (T. €. MOMYYeHHYIO
NOTpeGUTENAMH) 3EKTPOSHEPTUIO; JOMOTHUTENLHO ONpeneyseTcsa Mmo-
TpeGHOCTh B 3JleKTposHepruu Ha CH anekTpocTaHUMM, a TaKXe Ha ee
TPaHCHOPT (oTepH 3ekTpoaHepruy) mo EHDC u pacnpenaenuTeIbHBIM
CETAM PErMOHAJIBHBIX 3HEprocucTeM.

IMoTpeGuTeneil 3NeKTPOSHEPTHH peKOMeHAyeTCH MOApa3aeNaTh Ha clie-
IOYIOIIHe CTPYKTYPHBIE TPYNIIB: NPOMBIIUIEHHOCTh C BBIAEJIEHHEM TpeX—
NATH oTpaciiet, cocpenoTaunBaioiux 70—80 % Bcero nmorpebieHUs 3JeK-
TPO3HEPTHH B IPOMBILIIEHHOCTH, CTPOUTENLCTBO, CEJIbCKOXO35HCTBEH-
HO€ IPOM3BOACTBO, TpaHCHOpPT, cdepa OOCNYXXKHBaHUA, XHUIIOH CEKTOD
(brITOBOE MOTPEGIEHHE).

IIpu dopMupoBaHMH OOLIEr0 YPOBHA clipoca Ha 3J1eKTPO3HEPrulo
YUYHTHIBaeTcd BO3MOXHOCTh M 3¢ ¢heKTUBHOCTH OCYLIECTBIEHHA B INep-
cleKTHBe 3HeprocbeperalolinX MEpPOIIPHATHH U BHENpEHUA HOBBIX Tex-
HoJIOTHH. B 3THX UensaX yYUTHBAIOT MaTepHakl IporpaMM aHeprocbe-
peXeHHUsl PYKOBOIAIIMX OpraHoB cyosekToB P®, faHHBle MECTHBEIX Op-
TraHOB 3HEProOHaA30pa, areHTCTB M (DOHJOB 3HeprocbepeXeHus, a TAKXKe
MarepHalsl oOcliefoBaHKg MoTpebuTeneit. C poctoMm TapH(oB Ha 3IeK-
Tpo2Hepruo 3¢pPeKTUBHOCTE U MacluTabul 3HeprocbepexXeHHsa OynyT
BO3pacTarh, a 3(pdeKTUBHOCTS U MaclUTabhl 3/eKTpHPHKALMK OTHOCH-
TeJBHO CHIXaThCA.

Onsa ¢popMHpOBaHUA IJIaTeXXecnocoGHOro cnpoca, oGecmeynBalole-
o [OJIHOE NOKPHITHE 3aTPaT Ha IIOCTAaBKY NOTPEeGUTENAM 3JIeKTPO3HEp-
THH M TOJIy9eHHe TPHOLUTH, aHaMH3HpyeTca TUIaTeXecnocobHOCTh OT-
OeNBbHBIX TPyNn NoTpeGuTellel, HCCIeaYeTCA MAaCTHYHOCTD IIaTeXe-
cnocobHoro crnpoca Mo OTHOLIEHHMIO K AHHAMHKE H3MeHeHHA TapudoB,
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060CHOBBIBaIOTCA NPEAE Bl U BO3MOXHBIE SKOHOMHYECKHE TOCIIENCTBU A
pocta TapudoOB.

ITporHo3 cmpoca Ha 3JIEKTPO3HEPTHIO ClledyeT OCYIIECTBIATD C Io-
MOILIBIO pacyeTa OTPEGHOCTH B SHEPrUH, OCHOBaHHOM Ha aHAaJIH3e YKPYII-
HEHHHIX yaensHEIX NToKasareneit (Y YII) noTpeGneHHS a/eKTpOIHEPTHH
B COYeTAaHHH C aHAJIM3OM BJIMSAHMA OCHOBHBIX (DaKTOpOB, ONpene/sIonHX
nuHaMuKy YVII 4 dopMupyloniux crpoc.

PexoMennyetcs ceayolMii alropuT™ Hcronk3oBaHug MeTona YYII.

1. CobupaloTcsl M aHaJIM3UPYIOTC OTUETHBIE M IPOTHO3HbIE JaHHbIe
IO Pa3BUTHIO SKOHOMHUKH cy6bekTa PD u ee cextopon. K 3TUM JaHHBIM
OTHOCATCA: peTHOHANELHEIN BHYTpeHHUH mponykT (PBII), ToBapHag npo-
OYKLHA IPOMBILIJIEHHOCTH H €€ OCHOBHBIX OTpaciiei, ToBapHas IIpo-
OYKIHS CeJIbCKOro Xo3gicTpa, MoKasaread rpy3oofopoTra TpaHCIOpTa
HIH o6beM ero pabotrl Kak uacth PBII, noxasarenyu pa3Butus cdephl
yclyr B BUJie Iomaneil o61ecTBEHHBIX 30aHMA WIKH CTOMMOCTH YCIYT
Kak yacti BBII, uncieHHoCTE HacelleHN H ero obecneyeHHOCTE XHITBEM.
JHaMuKa BceX LIEHOBBIX NMoKa3aTeled NOMXKHA OLleHHBAaThLCA B HEU3MeH-
HBIX lleHaX (6a30BBIX UM Tekyuux). B uensax nanbHeidtniero ananusa
Lesiecoo6pa3Ho NPHUBJIEKaTh OTYETHHIN M MepcneKTHBHBIM MaTepual,
XapaKTepH3YOLIHA BEINYCK OCHOBHEIX BHIOB MPOAYKIMHA B HaTypalib-
HOM BHIpaXXeHHH, a TaKXe JaHHBIEe 0 pOocTe UCIIONb30BaHHA HAcEJIeH NeM
OCHOBHBEIX BHIOB OBITOBOM TEXHUKH.

OTueTHHIE HaHHBIE, KaK MPaBUIIO, 3aNpaliMBalOTCA B TEPPUTOPUATIB-
HbIX opraHax ['ockoMcTata Poccun, NporHo3Hble AaHHLe — B 9KOHOMH-
YecKHX OTheNaX TePPUTOpPHANbHBIX OpPraHoB UCMOJIHUTENBHOM BlIacTH
cyorekToB PO, B MHHIKOHOMPa3BUTHSA PoccHM, OTpacieBhIX ITPOEKTHHIX
U HayyHBIX opraHu3anusax. MadopMauuio MOryT HOMONHHTE MaTepHa-
Jisl o0cnegoBaHHsA (AHKeTHPOBaHUs) KPYIHBIX IToTpebuTeiel sneKTpo-
3HEPIrUH.

2. CobupaloTcs M aHaJIM3UPYIOTCA JaHHEIE 110 OTYeTHOMY noTpebiie-
HHIO 3JIEKTPHYECKOH SHEPTHH B COOTBETCTBHHU ¢ OCHOBHOH CTPYKTYpOiM
noTpebneHud. DTH JaHHbIE, KaK NIPaBUJIO, IIOJIy4YaloT B TEPPUTOPHAIIb-
HEIX opraHax T'ockoMcrata Poccum.

3. IlokasaTenu noTpebIeHH 3JIeKTPHYECKOM SHEPrUH 32 OTYETHHI i
TOZ B LIeJIOM MO PETMOHY, IO CEKTOPaM 3KOHOMHKH M OTpAacisiM Ipo-
MBILLIJIEHHOCTH JeNATCA Ha COOTBETCTBYIOIIHE IKOHOMMYECKHe IToKa3a-
Tenu (B OLITOBOM CEKTOpe — Ha Jylly HaceneHus). B pesynsrare 3a or-
YeTHHH# roJ moiaydyaloT mokasarenH snekTpoeMkocTd PBII, cektopos
9KOHOMHKHM M OTpaciell MpoMBIILIeHHOCTH. [loka3arenn 3JieKTpoeMKo-
CTH MpeacTasnsgioT coboi YVYII.

4. OtyeTHBIe noKa3aTeJH Y YII NpoIOHIrHpYIOTCA Ha FOAH NepCIeK-
THUBHOTO NepHona. [lonyyeHHEBIe cTabMIbHEBIE nokasarend YYII ymMHo-
XalTCcA Ha COOTBETCTBYIOLIHE IOJOBHIE NMPOTHO3HBIE SKOHOMHYECKHE
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ToKa3aTesId, YTo NMO3BONAeT copMHUpPOBaTh YCIOBHBIA 6a30BLIH MPOrHO3
noTpebleHU SNeKTPHYECKOH SHepTruH.

5. Jlyis mony4eHHUs OKOHYATEJNbHOrO NIPOrHo3a B 6a30BH i MPOrHO3
BHOCATCA clelylomue KOppeKTHBHI:

TYTeM SKCIIEPTHEIX OLIEHOK YYUTHIBAETCS BIMAHME BHYTPEHHHUX CABM-
TOB B OTpacisX XO34MCTBA M NPOMBILIJIEHHOCTH (HallpuMep, olepexa-
IO H pOCT MPOH3BOACTBA CTAIH B 00IIeM MPOU3BOACTBE, POCT HCITONb-
30BaHHMA HaceJleHHEM pa3iMyHol GRITOBONM 3JIEKTPOTEXHHUKH H T. IL.)
Ha YVYII u notpebieHue aHepruu;

OLIEHHBaeTcAd MOHHXaloIllee BIMAHHE YMEHEIIEHHS MaTepHalloeMKO-
CTH B OTpacifgX MaTepHaJIbHOro MpOMU3BOACTBA Ha TEXHOJOrHYeCKOe I10-
TpeGIIeHUE SHEPTHH;

YUYHTEIBaeTCH BOIMOXHOCTE H 3G deKTHBHOCTE OCYLIECTBJIEHHA B Nep-
CIIEKTHBE 3HeprocGeperaloIiuX TEXHOJOTHH, a TaKXe IJaTexecnocob-
HOCTE MOTpeOUTENel, CTPONTENECTBO HOBBIX, PEKOHCTPYKIIMA U JEMOH-
TaX HNeHCTBYIOLIMX NMpPEeNNpHATHH, coBeplIeHCTBOBaHHE cGepHl YCIyr,
MUTpalMa HaceNeHHs U Apyrue dbakTophl.

OTaeNbHBIM CaMOCTOATENBHBIM METOAOM ITIPOTHO3HPOBAHHWSA ABNA-
eTcH olpelie/ieHHe NIepCNeKTUBHON NMOTPe6GHOCTH B 3JIEKTPHUYECKOH 3Hep-
TMH ¥ MOITHOCTH Ha OCHOBE IIPOTHO3HEBIX 3aABOK, allIMHUHHCTpalMii cyOn-
exToB P®, cOBITOBBIX KOMIaHUH M KPYNHBIX MOTpeGHTENIeH, BhIBeAeH-
HEIX Ha QOPOM.

YyuThIBag HEOAHO3IHAYHOCTH MEPCMEKTHBE SKOHOMHUYECKOro pa3BH-
THA PoccUH U ee perMoHOB, NOSBJIEHUA HOBBIX M PEKOHCTPYKLMIO (MO-
JepHH3aIIKI0) CYIIECTBYIONIMX MOTpeOHTENeH, a TaKXe HeoNpelelieHHOCTh
HcxonHOH HHOpPMauMK, pe3yNnbTaThl pacueToB 31EKTPONOTpebIeH s
B CX€MaX pa3BUTHSA SHEPrOCHCTEM PEKOMEHIYeTCs MPEACTABNATE B BUE
HECKOJIBKHX pa3JIMYHBIX YPOBHel (CLieHapHeB). DTUM cLieHapUAM MOXeET
BBITh MpHIaHa 3KcNepTHas BepOATHOCTHadA olieHKa. B KayecTBe OCHOB-
Horo (pacyeTHOro) clieHapusa IpMHUMaeTca Haubollee BepOSTHHBIMN.

IIpy npoeKTHPOBaHHM SHEPrOCHCTEM HCIOJIB3YIOTCA: XapaKTep-
HEIe CYTOYHbIe rpadpKy HArpy3KH pabovyero ¥ BEIXOAHOIO JHSA IUIA 3UMBI
H NieTa, rofoBhie rpadMKyu MecIIHBIX MAKCUMYMOB, MPONOKUTENEHOCTD
HCIIOJIB30BAHMA MaKCHUMAaJIbHON HAarpy3KHu,

IIpu onpeneneHHUU MepcNeKTHBHBIX TpadMKOB HArpy3Kd 3Hepro-
CHCTEM peKOMeHIYyeTcsl paccCMaTpUBaTh poBeacHHe 3G DeKTHBHEIX Me-
ponpuATHH Mo UX BEIpaBHUBaHUIO (HanpuMep, ¢ MOMOLIBIO TapuGOB,
InddepeHUNPOBAaHHEIX 110 BpeMEHH CYTOK H rofa).

B kauecTBe pacyeTHOro MaKCMMaJibHOTO rpaduKa Harpy3Ku NnpH-
HHMaeTcs rpadHK cpeaHero paboyero AHA Hauboiee 3arpyXeHHOTO Me-
pHofa rofia (Kaxk I paBUIIO, 3a AeKady 3HMHHX CYTOK).

MaxkcumanbHag Harpyska oo0beJHHeHHBIX H PeTHOHANBHEIX 2Hepro-
CHCTEM OnpeAenseTcs CYMMHpPOBaHUEM Harpy3ok otiaensHuX [1IC (¢ yue-
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ToM Koo bHIIMEHTa yYacTHs B MAKCHMYME Harpy3KH) U IoTeph MOLIHOCTH
B JIEKTpHYecKOH ceTH. YKa3aHHas BeIMYHHA IOJIXXHA COOTBETCTBOBATh
MaKCHMYMY roIoBOro rpadMka Harpy3ku 3HeprocMCTeME HJIH OTHOIIE-
HHIO 3JIEKTPONOTpe6NeHHA KO BpeMeHHM MPOXOIKMUTELHOCTH HCIMOML-
30BaHHMA MakCHMaJlbHOH Harpys3ku.

[Ipy HeBO3MOXHOCTH NMONYYEHHS NAHHBIX, HEOGXOMMMBIX VIS IOCTPO-
eHHA rpadHKOB 3MEKTPHYECKHX HArpy3okK, 3HaYyeHHs MakKCHMYMOB Ha-
rPY3KH ONpeAeNaIoTCsA NYyTEM 3KCIIEPTHOrO NPOrHO3MPOBAHMA YHC/IA Ya-
COB MX HCNOJIb30BAHHA.



Paapnen 3

BO3AYLWIHbIE U KABEJIbHbIE JINHUA
SJIEKTPOMNEPEAAYU

3.1. BOSAYLWHDIE JIMHUA

_ O6umas nporaxeHHocTs BJI HanpsaxenueM 110 kB u Brime no co-
cTossHMI0 Ha Hayano 2007 r. cocraBuia 459 TEIC. KM B OMHOLIEITHOM HC-

YHUCIeHWH, a THHAMHKa pocTa NMpoTaxeHHOcTH BJI 3THX KyaccoB Ha-

npsxeHui B Poccun 3a 1986—2006 rr. npuBeneHa Ha puc. 1.1.

3.1.1. O6wume cBegeHns

IMponyckHas cnoco6HocTh BJI yecTaHap/IMBaeTcs Ha OCHOBE pacyueTa
aNieKTpuyeckoi cetd. CpelHHe 3HaUeHMS JaNbHOCTH IMepefayM H Mmpo-
IMYCKHOH CIIOCOGHOCTH MO JHHHAM 3JIEKTpONepelayd HaNmpsaXeHHeM
110—1150 kB npusenexs B Ta6n. 3.1.

Ta6auua 3.1
Ilponycknas cnocobnocts nuHKi 31ekTponepenayn 110-1150 kB
IMponycxHad cnocob- JnuHa THHHM
l::ﬁﬂz' ——— HocTts BJI, MBT 3NEKTpONEpeIadH, KM
| |y | IO | g | Coomten
PbaR 0,9 A/mm? (KMA=0.9) coceaHumu [1C)
110 70-240 30 11-37 80 25
150 150-300 60 31-63 250 20
220 240400 135 74—123 400 100
330 2x240-2x400 360 221-368 700 130
500 3x330—-3x500 900 630-1064 1200 280
750 5x300—5x400 2100 1500-2000 2200 300
__l 150 8x300—x500 5200 4000-6000 3000 -

Npumeuanne.
Hna BJ1 7501150 xB n10THOCTH TOKA MpHHATa paBHoi 0,85 A/MM2.

77



JIunuu anexrponepenayn coctoaT U3 BJI ocHoOBHON M pacnpenenu-
tensHON ceTH. BJI ocHoBHOM ceTH obecneyHBalOT CBA3b MEX Y KPYITHEI-
MH 3JIEKTPOCTAHIHSMH H Nepenavyy MOIHOCTH OT HUX B paitoHH 1o-
TpebiieHusn anekTpoaHepruu. BJl pacnpenenurensHo ceTu obecneynsa-
10T nepenavy a1eKTpo3HepruH ot IIC ocHOBHOM CeTH M 3NeKTpocTaHIHH
K MOTpebHTENAM 3MeKTPO3HEPTHH.

IIpy NMpoeKTHpPOBAaHUH OCHOBHOM 3JIEKTPHYECKOI CeTH 3HEPrOCHCTEM
pekoMeHayeTc:

HaMeyaTh IMHHH 3J/IeKTponepenady dYepe3 KPynHEE Y3/ILl HarpysKH,
u36erars NpAMBIX CBA3ed MeXY 3JEKTPOCTAHIIHAMH;

MIPOM3BOAMTH BRIGOD CXeMKI NpHcoeAHHeHHA 3neKTpocTaHuuu ¥ [IC
K OCHOBHO! CETH ¢ y4eTOM HAaIeXHOCTH MMUTaHUA y3/a 3NIEKTPHYECKOik
CeTH ¥ HeobxoauMocCTH obecrieueHHS TPaH3MTa MOIHOCTH o BJI;

COOpYXAaTh MeX Iy IBYMs y3/laMHU CeTH 10 OAHOH Tpacce, Kak IIpaBH-
JIo, He GoJlee NBYX IMHHHA 3/1eKTpollepeiayy OAHOro HanpsixeHHs. IIpu He-
0obXoTMMOCTH AOTIOTHMTENBHOIO YCHIIEHUA CETH Clle[lyeT pacCMaTpHBaTh
nenecoobpa3HocTh coopyXeHuq BJI mo [pyruM HampasieHUSIM MIIH BHI-
NOJIHEHHE 3JIEKTponepenayd Ha 6oyee BHICOKOM HaTIPAXKEHHH.

ITpoeKTHpOBaHHe paclipene/IMTeBHON CeTH DHeprocHcTeM OcyllecT-
BJIETCA C YUETOM CJICAYIOLIEro:

B paifoHax ¢ MaJIbIM OXBATOM TEPPHTOPHH CETAMHM IIpH OIH3KKMX 3HA-
YeHHUAX TEXHHKO-IKOHOMHYECKHX IToKa3aTe/ieil BApHAHTOB pa3sBHTHA
CeTH peKOMeHIyeTcsl OTHABaTh NMpennouTeHue coopyxeHuio BJI no Ho-
BLIM Tpaccawm;

B KPYNHBIX FOpoflax ¥ MPOMBINIJIEHHHX paoHax ¢ GONbIIoi KOH-
LIEHTPHPOBaHHOM HAarpy3kKoi nmo ogHON Tpacce MOXET NMpeAycMaTpH-
BaThCH CTPOMTENLCTBO ABYX M Gonee BJI;

npHu npoxoXxaeHuu BJI Mo TeppUTOPHM ropoXoB, POMBIIIEH HEIX
paiioHOB, Ha nonxopax K anexkrpoctaHuuaM H [IC, B cTecHeHHEIX ycio-
BHSX, JIECHBIX MaccHBaX U T. . BJI pexoMeHIyeTCs BHINMONHATH Ha JBYX-
uenHsix onopax. ITpu 3ToM nmoxBecka ogHON LENH peKOMEHAYETCH B CTy-
Yae, KOrfa Heo6XonMMOCTh BBOAA BTOpo# IeH BO3HHKAeT B CpoK Gosee
TPeX JIET Nocie BBOJa NepBoif, a TAKXKe KOrjaa OTKJIIOUeHHe IepBol 1iemu
Ha BpeMs MpoBe/icHHA paboT no nojsecke BTOPOH NOMYCTHMO IO ycJo-
BHAM 3/IeKTpocHabXeHHd. [JomycKaeTcs moaBecka Ha OIHMX onopax BJI
Pa3sHbIX KJIACCOB HalpsXeHHi;

npu nutaHuy IIC ¢ norpeGuTeNsiMHU NMepBOH KaTeropHu NpHMeHe-
HHe ABYyX ogHouenHuIX BJI BMecTo oxHoM AByXUenmHOH qonmycKaeTcs nMpu
Halnnyuu o6ocHOBaHMH.

IIpu pa3BUTHM pacnpeleNMTeNLHEIX ceTelt OTAeNIbHRIX HOMHHANBLHBIX
HanpsxXeHH# HeoOXOAMMO YYMTHIBATh ClIeIyIOIIHEe PEKOMEHJALINH.

[Ipu HanpaxeHHH ceTH 220-330 kB:

UCIIONIb30BATh B CETH ONHO- U AByXuenHule BJI 220-330 kB;
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npu nutaHuM [1C no ogHouenno# BJI ¢ AByXCTOPOHHHM MUTaHHEM
o6mee yncno npomexyrodnsix [1C He HoXHO npeBHILATE TPEX, a AJTH-
Ha Tako# BJI, kaK npasuJio, He TOMXHO OBITH Gombire 250 KM;

npucoeAUHATH K aAsyxuenHod BJI 220 kB ¢ AByXCTOpPOHHHUM MuTa-
HHeM 1o natH npoMexyrtodHux I1C. ITpu aToM npucoennHenune I1C
pexoMeHAyeTCS NMPUHHUMATh 1O CXeMe «MOCTHK» WM 6lIoYHOM cxeme
(ot onHoi#t mnu aByx BJI 220 xB);

npoeKTHpoBaTh ceTh 220—330 KB BHellIHero aneKTpocHaGXeHHA KpyTi-
HBIX H KpYNHeHAIIHX ropoJioB ¢ HCMOJIb30BAHHEM NPHHLIMNA KOJBLEBOH
KOHOQUTYpalHH. B cHcTeMe 3/1eKTpOCHAGXKEHH TAKHX IOpOIOB peKOMEH-
AyeTcs NMpenycMaTpHBaTh coopyXeHHe He MeHee aByx [IC 220-330 kB,
gepe3 KOTOpbIe OCyllecTBsSeTCA CBA3b C CEThIO SHEPrOCHCTEMBEI, 4 MH-
Taomue BJI pexoMeHayeTcs NMpPOKNAaARIBaTh MO pa3HEIM Tpaccam. [Ipu
NMpHCOETUHEHUH CETH KPYMHBIX H KpYNHEeHRIIHX rOPOIOB K 3HEPTOCHCTE-
Me peKoMeHIyeTcs obecneyHBaTh MHHHMallbHbIE TPAH3UTHEIE Nepe-
TOKH MOIIIHOCTH Yepe3 ropoickylo ceThb. O6liee KOIMYECTBO H NPOMYCK-
Hasl criocoGHOCTh TMHHKH, CBA3BIBAIOIIMX CETH TAKHX TOPOJOB C 3HEPro-
CHCTEMOM, peKoMeHAyeTca BHIOMpaTh ¢ y4eTOM obecreyeHMs NMUTAHHSA
roponckux mnorpeburesieil Ges orpaHMYeHHH NpH OTKIIOYEHHH JBYX-
~ uemHo# nutaomed BJI 220 xB;

BHIIIOJTHATH, Kak npapuino, I1C 220—-330 kB aByxTpaHchopMaTOpHEI-
MH. Ilpu Gonswoit koHueHTpauuu Harpy3ok I1C 330 kB MoryT Beinon-
HATBCA ¢ YCTAHOBKOH TpeX—deThIpeX TpaHcdopMaTopoB. YeraHoBKa Ha [1C
ofiHoro TpaHcghopMaTopa HoNMycKaeTcs BpEMEHHO IpH obecreyeHny pe-
3epBHpOBaHUSA rnorpeburenelt.

Ilpn HanpsxeHuH cetd 110 xB:

He ONYCKATh COOPYXeHMs HOBEIX IpoTaxeHHBX BJI 110 kB nmapan-
nensHo cymectBylomnm BJI 220 kB;

HCIIOJIB30BaTh B KayecTBe MCTOUYHHKOB nmuTaHusA cetH 110 xB IIC
220-330/110 kB, uMelonHe He3aBUCHMBIE MUTAIOWIHE IUHHUH, H IIHHLI
110 xB aneKTpocTaHUHIH;

obecrieynBath AByxcTropoHHee nutanue IIC, npHcoeqMHEHHBIX K Of-
‘HonenHoi BJI 110 xB. Jinuua taxko#t BJI, xak npaBusio, He HoMXHa GHITH
Gonee 120 KM, a KOJIMYECTBO NMPHCOeAHHAEMBIX TpoMeXyTouHBIX IIC —
Gonee Tpex. [Ipucoennuenue K takod BJI aByxrpancdopmaTopuux IIC
pekoMeHayeTcs 1Mo cxeMe «MocTHK». [Ipu onHoTpaHchopmaropHolt [1C
(nepBhiit 3Tan pa3suTHA AByXxTpaHcdopmatopHo# T1C) npucoeanHeHHe
K JIHHHH ocyllecTBiadeTca o 61ouHolt cxeMe. JlomycKkaeTcs NpHCOEOH-
HeHMe I1C x onHouenHoit Tynukosoi BJI 110 xB Tonsko Ha nepBoM 3Ta-
ne pa3BuTHA ceTH. IIpH 3TOM pe3epBHpPOBaHHE OTBETCTBEHHBIX MOTpe-
OHTenei MOJKHO GHITh 0GECIEYEHO IO CETH BTOPUYHOrO HAIIPAXEHHH;

OCYLIECTBJIATH NPHMeHeHHe AByXuenHbIX BJI ¢ AByXCTOPOHHMM nu-
‘TAHHEM B CHCTEMAaX 3/IeKTPOCHaGXeHH KPYITHBIX rOpOJIOB, a TAKXKe B cXe-
Max BHEILIHEero 3/eKTPOoCcHabXeHHs MoTpebuTeNnel TpaHCIIOPTHRIX CHCTEM
(3nexTpHdHUUHPOBAHHEIE YYACTKH XeJIe3HbIX J0POT, IPONYKTONPOBOJOB
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K T. i..). K takum BJI pekoMeH1yeTcst npHcoeiMHEH e He GoJiee MATH Npo-
MexytouHbix I1C, ¢ yepenosaHueM IIC mo cxeme «MOCTHK» M GrouHOMH
cxeme;

NpHUMEHATH ABYXIenHble TynukoBele BJI B cxemax aneKTpocHabXxe-
HHS KPYITHEIX TOPOIOB, IIPOMY3JI0B, IPOMBIIIEHHHIX IPEAIPHATHH U T. 11
¢ npucoeaHeHueM K Takoit BJI no nByx IIC 110 xB. Ilpu 3ToM motpe6u-
Teny neppoif Kateropuu Takux IIC DOMXHE pe3epBHPOBATLCA MO CETH
BTOPHUYHOro HanpsaxXeHusd. K 1ByM onHolenHEIM TyMKoBHIM BJI MoxeT
OBITH IIpHcoeaHeHO Ao Tpex [1IC.

Ilpn HanpsixeHuH cetH 35 kB:

He JOIYycKaTh COOpYXeHHsA HOBLIX MporsxeHHEX BJI 35 kB mapan-
nensHo cymectsyomuM BJl1 110 kB 1 He coopyxars Hoseie BJI 35 xB
MPOTAXeHHOCTEIO cBHIIre 80 KM;

OLIEHHMBaTE lieJiecoobpasHocTh coopyxeHus HoBeIX BJI 35 kB B ra6a-
purax 110 kB;

paccMarpHBaTh BO3MOXHOCTE MepeBoaa cymecraylomux BJI 35 xB
Ha HanpsxeHue 110 kB;

HCTONBL30BaTh NMpeuMyliecTBeHHO ofHouemHsie BJI 35 xB ¢ nuTa-
HueM ot pasHeX TIC 110—220 xB unu pasHeIX ceKinMit (CHCTEM IIHH)
onHoit I1C.

Tpacca BJI BriGMpaeTcs 10 BO3MOXHOCTH KpaTuaiuedl ¢ ydeToM
VCIOBHU OTUYXAEHHS 3eMJIH, BRIPYOKH NpPOCeK, KOMIUJIEKCHOTO MC-
MoNb30BaHMs OXpaHHOH 30HBI H TIPHOIHXEHHA K AOpPOraM H CYLIECTBY-
jomuM BJI.

IMporsixenHocTs HameyaeMbiX BJI mpu orcyrcTBuM Gonee TOYHEIX
HaHHHX MOXeT 6BITh NpuHATa Ha 20—25 % Gonele Bo3nyUIHOH MIPpAMON
(Oonpliee 3HaYeHHE OTHOCHTCH K TEPPUTOPHSIM ¢ BEICOKOH IJIOTHOCTBIO
33CTPOHKH, Pa3BUTOM CETHIO MOPOr M MHXEeHePHEIX KOMMYHH KAl Ui,
HHTEHCHBHOH X034HCTBEeHHOH AeATeNbHOCTRIO). B paiioHaXx ropoiackoi
1 MMPOMBINIJIEHHOM 3acTpoOlKH, 2 TaKXKe B IPYTHX CIOXHEIX Clydasax
nnuHy BJl cnenyer npHMMATh € y9€TOM KOHKpPETHBIX YCJIOBHH.

B6ausn npoMeIUIEHHBIX NpeanpuaTuil Tpaccu BJI, Kak npasuio,
pacnojaralorcs BHe 30H JeMcTBUSA BeTpa npeo6iaialoliero Halpabiie-
HHSA OT HCTOYHHKOB 3arpa3HeHH 4.

Ha xene306eTOHHBIX onopaX coopyxkaiorcs asyxuenusie BJI no 220 kB
BKI0YMTENbHO. B nocneauue 10—15 net crpourenscrso BJI 500 xB
Ha XeJe306eTOHHHIX ONopax COCTaBANo 0Kojo 40 % obiero BBofa Ho-
BuIx BJL

HmeeTtca onrit ctpouTenscTBa BJI 500 kB B ApyX1lenHOM HUCINONHE-
HUH (HanpuMep, ape menu 500 kB or Banakoscko#t ADC, 18 xm). [Ipo-
eKTHhIe pa3paboTKH TIOCHeqHMX JieT IMOKa3aldu, 4TO HCIOAb30BaHHE
asyxuenHsix onop 500 kB He maeT cyuiecTBeHHOro CHHXEHHA MaTte-
pHajloeMKocTH (MeTalll, Xelie300eToH) 110 cpaBHEHHIO ¢ OMHOLIEMHBIMH.
SKkoHOMHuYecKUi addexXT nocTUraeTcss B OCHOBHOM 3a CUET YMeHBILe-
Hus noJiock oryyxaeHus. IlocnenHee onpenesnsieT 061acTh NPUMEHEHHUA
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aByxuenHsix BJI 500 kB — y4acTKH TpaccH, rie IpoxXoa ABYX Nnapajulens-
HBIX ofHOILIENMHEIX BJI HeBO3MOXeH.

Ha BJI 750—1150 kB ucnons3yioTcd MeTaJuIM4YeCKHe OIIOpHL. B ycio-
BHSX, KOT/Ia TOCTaBKa XeJie306e TOHHBIX onop Ha Tpaccy BJI 3arpynHeHa,
PEKOMEHYeTCsl HCIIONB30BaTh META/UIMYECKHe OMOPH.

Ha BJI HanpsxeHHeM 35 KB M Bhillle peKOMEHAYETCS MPHMEHATD
crajleaJlloMMHHeBLIe MpoBojia. Mcrnonb3oBaHHe allOMHHHEBLIX TIPOBO-
JOB ¥ IPOBOJIOB H3 ATIOMMHHEBOTO CIJIaBa OGOCHOBBIBACTCS pacyeTaMM.
Ha Gonpuinx nepexofax 4epe3 BoAHbIE IPOCTPAHCTBA (YIUEAbs) IIPH Ha-
JMYHH TeXHHYeCKOH 1elecoobpa3HOCTH B Ka4ecTBe IIPOBOAOB MOTYT
NPUMEHATHCS CTANILHBIE KAHATHI.

O6o3HayeHnd Mapok nposonos ang BJI mpuBemeHEl HUXe.

ITpopon cKpy4YeHHEI M3 aIIOMHHHEBEIX NPOBOJIOK .. E e S |
ITpoBoa M3 aTlOMMHHEBBIX ITPOBOJIOK M CTANIBHOTO CEPACYHHKA ....... AC
IIpoBon Mapky AC, y KOTOpOTO CTaJIbHOI cepIeyHHK

TIOKPEIT CMa3KO0H MOBRILEHHOMN TENNOCTORKOCTH

M M30JIHPOBAHHOM MUICHKOM] ...oeeoeeeieeneercnrnereeesesresensereesssssssesssnserees. ACK
ITpoBox, cKkpyyeHHEIH H3 MPOBOJIOK

HeTepMO0GPaGOTAHHOTO AJTIOMHHHEBOTO CILIABA .......cvveerevesenernensenss AH
IIpopox, ckpyyeHHLIH W3 NPOBOJIOK

TepMO0O6Pa6OTAHHOTO AMIOMHHHEBOTO CIIJIABA ...oeuveveeseensesassesnesnnees AK
CraneanoMHHHeBH It nposox Mapku ACK, y koToporo

MEXTPOBOJIOYHOE MPOCTPAHCTBO 3aMI0JHEHO CMA3KOH ...ccevreeeeererenen. ACKII
CraneanioMMHHeBH ! npoBog Mapky ACK, y KoToporo

MEXITPOBONOYHOE MPOCTPAHCTBO 3allOJIHEHO CMA3KOH ........... PR ACKC

Cpok cinyx0kI aTIOMUHHEBBIX M MeTHLIX IIPOBOJIOB COCTaBNAeT 45 neT,
npoBonoB Mapku AJK u AH — 25 ner.

B nocneanue rogsl Ha BJI 6—10—35 kB nonyuniu pacnpocTpaHe-
HHe caMoHecyliHe n3onuposaHHble npopona (CHII). ITocnenusas KoH-
CcTpyKuuA Takoro npopona — CUII-3. D10 oTHOXMIEHELH caMOHeCY I}
MPOBOJ ¢ 3aHTHHEM MOKPOBOM. 2KHJIa BHITIOJIHEHA B3 aTIOMHHHEBOr O
CIlJIaBa BHICOKOW TIPOYHOCTH MJIM M3 CTallealOMUHHA.

PexoMeHyeMas o61acTh IpUMeHEeHU S TIPOBOJIOB pa3iMYHbIX MAPOK
npuBeneHa B Tabu. 3.2.

Ta6auua 3.2

Peromenyemas 061acTh NPHMEHEHHS NPOBO/IOB PA3IHIHNX MAPOK

OTHOLIEHHE ceye-
Midss Homunanb- | HHH anioMHHKEEBOR
O6nacTe NPHMEHEHRA P HOE CEYEHME, YacTH NMpOBOAA
npoBoja 5
MM K CCYCHHIO CTaNb-
HOro cEpiacIHHKa
PajioHEI ¢ TONLMHON CTEHKH AC, Ho 185 6—6,25
rononena go 20 MM AX | 240u6onee 7,71-8,04
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OKoHYaHHe Tabu 3.2

OrHoluieHHe cede-
Mapxa Homuuane- | Huit anioMHHHEBONR
Q6nacte NpHMEHEHHA nposoa HO€E€ cE9eHHE, 9acTH Nposoja
MM? K CEYECHHIO CTalb-
HOIo cepacIHHKA
PaitoHEI C TONIMHOM CTEHKH AC Ho 95 6
rosnonena 6oaee 20 MM 120-400 4,29-4.39
500 u 6onee 7,71-8,04
Ha noGepexse Mopeil, coneHrIx ACK, 120-300 6,11-6,25
03ep, B paifoHax 3aconeHHEIX nec- | ACKC,
KOB, B IPOMBIIIIJIEHHBIX paftoHax, | ACKII
rhe cTajea loOMHHHEBBIE TPOBOJA
pa3pyaloTcs OT KOPPO3HHU
CeTH censcKoxo3siilcTBeHHOTO A 50-240 -
Ha3HAYeHUS HaNpAXeHHeM X 50185 —
no 110 xB

OpHeHTHPOBOYHAA IKMPHHA Kopuaopos BJI, a Takxke IIolaAn Imo-
CTOSTHHOTO OTBOJa 3eMJIX moj onopsl BJI npueeneHsl B Ta6n. 3.3 u 3.4.
KpuTtepun onpegenenus niomaneif orsomga seMi nox onopsl BJI npube-
AeHH B mocTaHoBineHHH [IpaButensctea P@ ot 11 aBrycra 2003 1. Ne 486.

Ta6nanuua 3.3

OpHeHTHPOBOYHAA MHPHHA KopHaopos BJI

IIupuna Kopuaopa, M
Hanpee- oxHoi BJT Ang Kax o Ang Kax ol fomonHuTensHol BJT
une BIL kB | () vouennas | momonmmrensnod | manomxomax x TIC n cTecHeHHBX
wnu oByxuenHas) | BJI npubasngerca y9acTKaxX npHbaBnaeTca
20 26 14 8,5
35 38 21(23) 12
110 50 28(35) 15
150 60 34 16
220 64 38(41) 21
330 78 40(44) 28
500 84 50 43
750 120 75 60
1150 160 100 80

[IpumMeyanue.
B ckoOkax npHBeleHkl JaHHBIE TSI IBYXLEITHEIX OIop.
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Tabauua 34

ITnomans MOcTOAHHOrO OTBOJA 3eMJH A THIOBBIX onop BJI

PBBMCP NMOCTOAHHOI'C OTBOIA
Hanpsaxe- XapakTepHcTHKa 3emai Ha 1 kM BJI, w?
uue BJl, kB npoMexyTodHoi onopu Cransinie itsninoberoniise
ONopH OIOpH
35-110 | OmHocroeyHasa 65-70 35-40
220-330 | CpoGonHocTOALIAS 80-115 135-90
500-750 | XenezoGeToHHasa cBoGOIHOCTOA-
miag, cTajqbHag Ha OTTAXKAX 5201215 170
1150 CranbHas Ha OTTAXKax -~ 4000 -

PacyeTHrle JaHHELIE CTaleaJIOMHHHEBEIX, aTIOMHHHEBLIX H NPOBO-
JI0B M3 aJTIOMMHHEBLIX CIIJIaBOB NMpHBeaeHH B Tabm. 3.5 u 3.6.

TaGauua 3.5
PacueTnnie JaHHbie cTajealioMHHHeBwX nposogos Mapok AC, ACK
(T'OCT 839-80)
ARSNGB PacyeTHHE TaHHKE MPOBOJA
9acTh poBOJA
}é::{;::,t?:n:f G n§ 5 E‘d 2 Cesenme, MM* | 2 é " g{‘i
(amommnyit/ | 2 g 5o £ E;: 3§l . LR ; 2
CTab) N 35 EO‘;;? 5? Ea = E§:; 5%
TE| =g |598°| 2| BE| 5 |EEEs| 58
g|S% =l <7 | © o857 &8
35/6,2 2,8 0,777 84 | 369 | 6,15 148
50/8 6 3,2 0,595 9,6 | 48,2 | 8,04 5 195
70/11 3,8 0,422 | 11,4 | 68 | 11,3 276
95/16 4,5 0,301 | 13,5 | 954 | 15,9 385
120/19* 26 2,4 0,244 | 152 | 118 | 18,8 | 6,25 471
150/24* 26 2,7 0,204 | 17,1 | 148 |24,2| 6,14 599
185/29* 26 298 | 0,159 | 18,8 | 18I 29 6,24 728
185/43 30 2,8 0,156 | 19,6 | 185 | 43,1 | 4,29 846
240/32 24 36 0,118 | 21,6 | 244 [ 31,7| 771 921
240/39* 26 3,4 0,022 | 21,6 | 236 |38,6| 6,11 952
240/56 30 3,2 0,120 | 22,4 | 241 |56,3| 4,29 1106
300/39 24 4 0,096 | 24,0 | 301 [38,6| 7231 1132
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OxoHyaHue Tabn 3.5

m:::::;: PacyeTHHE TaHHHE nposoga
ot | x| o3 |48, ] o3 [cemenesed [ 2
(amoMuHH/ %E s ¥ :,_-:?‘i sg| . . EEEE ;s
T | 28| 23 |2333| 23| Bz| B |:3zz|id
dh iR NI
300/48* 26 3,8 0,098 | 24,1 | 295 | 47,8 6,16 1186
300/66 30 3,5 0,100 | 25,5 | 2885|658 | 4,39 1313
300/67 30 3,5 0,100 | 245 | 2885|673 | 4,29 1323
300/30 48 2,98 | 0,086 | 248 | 335 (29,1 11,55 | 1152
330/43 54 2,8 0,087 | 25,2 | 332 |43, 7,71 1255
400/18 42 3,4 0,076 | 26,0 | 381 | 18,8 | 20,27 | 1199
400/51 54 305 | 0,073 | 27,5 | 394 | 51,1 7,71 1490
400/64 26 4,37 0,074 | 27,7 | 390 (63,5| 6,14 1572
400/93 30 4,15 0,071 | 29,1 | 406 |93,2| 4,35 1851
500/26 42 3,9 0,058 | 30,0 | 502 | 26,6 18,86 | 1592
500/64 54 3.4 0,058 | 30,6 | 490 | 63,5 7,71 1832
600/72 84 3,7 0,050 | 33,2 | 580 |72,2| 8,04 | 2170
1000/86 76 4,1 0,029 | 42,4 |1003,2| 56,3 | 17,96 | 3210
* INposox Mapku ACK H3aroTaBnuBaercs 1 YKa3aHHKIX CeYeHU .
Tabnuua 3.6
PacyeTHue JaHHME 2TIOMHAHEBHX NPOBOJIOB MaPKH A H MPOBOIOB
H3 anloMHEHeBoro cnnasa Mapok AH, AXK (I'OCT 839-80)
Hosivtiasii nono | HOMH- PacyeTnue 1aHHHE NpoBoaa
Hoe ‘::f“m‘" npo- :;J'am:: i Jua- | ConpoTHBneHHe | YaensHas
(amoMHHHH/ mm”:_x' NpOBOJIOK, | HHE, “;:;g_ ;:;T:;:gg"é "Tf":;::m
GTANR) . ! Ja, MM OM/xM ' (6e3 cMa3kH)
A: 50 3 49,5 9 0,558 135
70 3,55 69,3 10,7 0,42 189
95 4,1 92,4 12,3 0,315 252
120 19 2,8 117,0 14 0,251 321
150 19 3,15 148,0 15,8 0,197 406
185 19 3,5 182,8 17,5 0,161 502




OxoHYaHue Tabn. 3.6

Hommsans- | | Hom- PacueTHHE faHHHe NpoBoaa
T c::f“"c' npo- ;i”a:?;: Ceue- | Hwa- | Conpotupienue | VieabHas
) BONOK, METp MOCTOAHHOMY | Macca InpoBo-
N (amoMuHu#/ mr. |TPOBONOK, ':::; npoBo- | Toxy npu 20 °C, J1a, Kr/xm
crans) e na, MM OM/EM (6e3 cMa3kH)

240 19 4 238,7 20 0,123 655
300 | 37 3,15 288,3 | 22,1 0,102 794
400 | 37 3,66 389,2 | 256 0,075 1072
500 | 37 4,15 5004 | 29,1 0,05 1378
600 | 61 3,5 586,8 | 31,5 0,05 1618
700 | 61 3,8 691,7 | 34,2 0,043 1902
800 | 61 4,1 8052 | 36,9 0,036 2020

AH: 50 7 3 49,5 9 0,624 135
120 19 2,8 117,0 14 0,266 321
150 19 3,15 148,0 15,8 0,211 406
185 | 19 3,5 182,3 [ 17,5 0,171 502

AX: 50 7 3 49,5 9 0,676 135
120 19 2,8 117,0 14 0,288 321
150 | 19 3,15 148,0 | 15,8 0,229 406
185 19 3,5 182,3 17,5 0,185 502

MHuHHMaNBHBIE THaMeTprl TpoBofoB BJI 1o yc/ioBHsIM KOPOHH H pa-
JIHoTIoMeX NnpHBeneHs! B Tabu. 3.7.

Ta6naunua 3.7

MHEHMaTLHLH JHAMETP NPOBOMIOB MO YCIOBHSM KOPOHM
H paJHOIOMeX, MM

®da3a c nposojioM
Hanpaxexue BJI, xB
OHHOYHBM nBa K Gonee
110 11,4(AC70/11) -
150 15,2(AC120/19) -
21,6(AC240/32
220 ( /32) _
24,0(AC300/39)
2x21,6(2xAC240/32)
330 33,2(AC600/72) 3x15,2(3xAC120/19)
3x17,1(3xAC150/24)
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OxoHvyauue tabn 3.7

(a3za c NPOBONOM
Hanpaxeuue BJI, xB
OTHHOYHEM IBa 4 Gonee
2x36,2(2xAC700/86)
500 - Ix24,0(3xAC300/39)
4x18,8(4xAC185/29)
- 4x29,1(4xAC400/93)
5x%21,6(5xAC240/32)

IIpuMedaHH 4.

1. Ana BJT 220 xB MuHuMansHulit AMaMeTp npososia 21,6 MM OTHOCHTCSH K ropu-
30HTaNILHOMY PacnofoXeHHIo (a3, a B ocTaNbHLIX CNYy4YadX AONYCTHM C Npo-
BepKoli 1o pagHonoMexaM.

2. lna BJI 330 xB MHHMMaNbHE#? THaMeTp MpoBoaa 15,2 MM (TpH npoBona B da3se)
OTHOCHTCA K OJHOLEITHHM OMOpaM.

PacyeTHrie maHHBle BJI 35 kB ¥ BHIIIE co cTaneallOMHHHEBREIMH
NpOBOAAMH NpUBeNeHH B Tabn. 3.8 u 3.9,
Ta6nuua 3.8
Pacuernnie nannsie BJI 35—-150 kB co craneanioMHHHeBWMH NPOBOJaAMH

l:::::::::n:‘u:f r, 150 xB 110xB 35xB

(amouu;mn/ OW’O:' X, b, x 5 5
crams) | "™H20°C| oujkm |em/mm 10| Omfxm [cmsxm 10| Omjxm
70/11 0,422 — - 0,444 2,547 0,432
95/16 0,301 - - 0,434 2,611 0,421

120/19 0,244 0,441 2,565 0,427 2,658 0,414
150/24 0,204 0,434 2,611 0,420 2,707 0,406
185/29 0,159 0,429 2,645 0,413 2,747 -
240/32 0,118 0,420 2,702 0,405 2,808 -

INIpuMevaHHu4.
1. 3apanHag MomHocTh b, moacuutaHa ans BJI 110330 kB no cpegHeakcnayara-
LMOHHOMY HanpsaxeHHo 1,05 U, .
2, YcpenHeHHBIE CpelHereOMeTPHYECKHE PACCTOSHMA MeXay dha3aMy NPHHATH
CHENYIOUHMH:
Knacc HanpaxXeHHsA, KB 35 110 150 220 330 500 750
CpenHereoMeTpHuecKoe paccroaHmue, M 3,5 50 6,5 8,0 11,0 14,0 22,7
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IToTepu aKTHBHO! MOLIHOCTH B NPOXOJBHOM CONPOTHBJIEHHH CXe-
MEI 3amerneHua BJ1 110 1 35 kB MoxHo onpenendaTts mo puc. 3.1. [Tpu aToM
cos ¢ 6bLT MPUHAT paBHEIM 0,9; IpH HHEIX 3HAYEHHAX COS ¢ 3HAYeHUS
nmoTeph MOIIHOCTH YMHoxatoTcs Ha 0,81 /cos? ¢.

AP, KLT}KH / B AP, KLT/KM

6 = 4

95_|70—4
/70 120 \Z/
#

' 95 2

/
| 10
Z

L 1
v 185 774
1,2
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1
AP, kB1/KkM

Puc. 3.1. TTotepn aK TMBHO#H MOIIHOCTH B BO3AYWIHEIX THHUAX 35 KB (@) u 110 kB (6)
IMoTepu MOLTHOCTH Ha KOPOHY MOTYT OBITh NPHHATH IO JaHHBIM
Tabn. 3.10.

Ta6nauua 3.10

Yaenbanle NoTepH MOMHOCTH HA KOPOHY HA JHHHSX
€ THNOBLIMH KOHCTPYKUHAMH a3z

Hanps- Mapxa [MoTepn MomHoOCTH Ha KopoHY, KBT/KM, CpenHe-
xml; i M 9uCio MPH NOTOAHBIX YCTIOBH AX rofioBhIe
BJL kB MpoBOIOB noTepH,
’ B daze Xopollias noroa | cyXo#t CHer | 10Xab | H3Mopo3b | KBT/KM
- 8xAC-300/48 12,6 39,0 119,0 2940 32,0
1
8xAC-330/43 9,8 295 97,5 262,0 27,0




OKoHuaHue Ttab6xn 3.10

Hanps- Mapka IMoTepu MolHOCTH Ha KOpOHY, KBT/KM, CpenHe-
— H 9HCIIO MPH NOroIHLIX YCIOBHAX roJoBhie
BJI. kB MPOBOJIOR noTepu,
= B daze Xopoluas noroja | CyXo# CHer | JoOXAb | H3MOPO3b | KBT/KM
4xAC-600/72 4.6 17.5 65,0 130,0 15,0
750
5xAC-240/56 3,9 15,5 55,0 115,0 13,0
3xAC-330/43 2,8 11,0 36,0 96,0 9,0
500
IxAC-500/64 1,8 6,5 22,0 56,0 5,5
2xAC-300/39 1,0 4,5 15,0 44,0 3,8
330
2xAC-400/51 0,8 3,3 11,0 33,5 29
220 1xAC-300/43 0,25 0,95 2,75 10,5 0,84
110 1xAC-120/19 0,02 0,1 0,3 1,0 0,08

HopMel npogomxuTtensHocTH ctporTensetsa BJI (CHull 1.04.03—85)
H NPOJOJIKUTENBHOCTh MPOEKTHPOBAHHA (110 JaHHBIM HHCTHTYTA «3HeD-
rOCeTHIPOEKT») NpuBeAcHBI B Tabl. 3.11. IIpakTHKa NpoeKTHPOBaHH I1O-
CNeOHHX NIeT NMO3BONAET CYUTATE JAaHHbIe Ta6J. 3.11 3aBHILIEHHLIMH.

Tabnunma 3.11

HopMu npoJo/KHTeILHOCTH NPOEKTHPORAHUA H cTpoHTeaAbcTRa BJI

HopMH npoaonxXuTeNsHOCTH NPOEKTH-
Hanpsaxenue, | Konnuectso | IlpoTaXeH- | poBaHMA ¥ CTPOMTENIBLCTBA, MEC., BT. 4.0
kB uene# HOCTB, KM
NpPoOeKTHPOBAaHMA | CTPOMTENLCTBA
200 47 12
300 50,5 16
750 1
500 58,5 24
700 68 30
100 35 7
200 41 10
500 1
400 49,5 17
600 54,5 24
100 13,5
330 1 200 16
400 22 15
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OxoHyaHue Tabn 3.11

HopMH NpoIonXHTeNLHOCTH MTPOEKTH-
Hanpaxeuue, | Koauyectso | IIpoTAXeH- | poBaHHA H CTPOMTENBLCTBA, MeC., BT. 4.
kB uene#t HOCTb, KM
NMPOCKTHPOBaHHA | CTPOMTENLCTBA

50 11,5 5
1 100 14,5 7

150 14 8

250 16 11

220

50 10 5
2 100 12,5 7

150 15 9

250 19 13

50 11 5
1 100 12,5 6

150 13,5 8

110—150

50 11 5
2 100 13 7

150 14,5 9

3.1.2. Buibop ceuenusn nposonos BJ1

TexHUKO-3KOHOMHYECKME pacyeThl IO BEIGOPY ceyeH s IPOBOIOB
KaXJoit KOHKpeTHO! JIMHHMH BeINonHAoTca ans BJI 750 kB u Bhile
W Nepegay mocrossHHoro Toka. [1pu mpoekTupoBanuu BJl Hanpsxennem
o 500 xB BKIIOYHTENLHO BHIOOp CeUY€HHs NMPOBOOOB IPOM3BOAMTCA
110 HOPMHPOBAaHHLIM 0006IIEHHEIM MoKa3aTeasiM. B KadecTBe Takux mo-
Ka3aTeJiel HCIIoJb3YIOTCA HOPMUPOBAHHEBIE 3HAYEHHU A 3KOHOMHYECKOH
NJIOTHOCTH TOKA.

CymMmapHoe ceyeHHe (F) nposonos da3sl npoekTHpyeMoit BII cocras-
JIserT

rae: I, — pacueTHBIH TOK, A;
J, — HOpMHMpOBaHHag IJIOTHOCTh TOKa, A/MM?2.

B cootBeTcTBHY ¢ [IpaBriaMu ycTpoicTBa aNeKTpoycTaHoBOK (1Y 3)
HOPMHpPOBaHHI clleyIOIIMe 3HaYeHU TJI0THOCTH ToKa ans BJI 35-500 xB
(Ta6mn. 3.12).
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Ta6nuua 3.12

HopMuposanHbie 3Ha9¢HHA NJIOTHOCTH Toka a1a BJI

ITioTHOCTH TOKa, A/MM?, IPH 4KMCJIe 9aCOB HCMONb30BAHMA
NpoBoxHKKH MaKkCHMyMa Harpysku, T, , 9/ron
Gonee 1000 no 3000 6anee 3000 go 5000 Gonee 5000
HenzonupopaHHbIE
MpoBOAA M IIKHAI:
MEIHEIE 2,0 1,7 1,4
aloOMUHHEBEIE 1,0 0,9 0,8

3naueHue [ olpejensieTcs N0 BHPaXEHHIO

J;=Is-a,-ul,

rae I, —TOK TMHUM Ha NATHIM! rojJ ee SKCIUTyaTallMH B HOPMaJIbHOM pe-
XHMe, olpefeNsgeMblii U1 cHCTeMOODpa3yIOLIX MTHHHI OCHOB-
HOM CeTH TIO0 pacYeTHHIM MJIHTENBHEIM NMOTOKAM MOLIHOCTH.
Hns nMHUA pacnpenenuTeIbHOA CETH Ip ollpenenseTcs pacye-
TOM ITOTOKOpACIIpeeNIeH!sI NIPH MPOXOXIeHHH MaKCHMYMa Ha-
I'PY3KH SHEPTOCHCTEMEL;

o, — KO3 QUUHEHT, yIUTHBAIOI KA H3MEHEHHE HATDY3KH 10 ro/iaM
SKCMAyaTaUuH THHHH. dna aunui 110-220 kB 3HavyenHe o,
MOXeT GBITh TIPHHATO paBHEIM 1,05, 94TO COOTBETCTBYET MaTeMa-
THYECKOMY OXHMAAHHIO 3TOro Ko3ddHllHeHTa B 30He HAaHGO-

Jiee 4acTO BCTpeyaloluXxca TeMIoB pocTta Harpysku. [lng BJI

330 1 500 kB a, onpesensieTcs 10 KpUBLIM pUC. 3.2. 3HAYEHHA

i =1 /I, ni,= 1, /I xapak-

B npepenax ot 0,6 no 1,65.

IIpy TmMONBL30BAHMHM KPUBHIMH

puc. 3.2 I, npuHuMaeTcs He Gonee 2
(xkpome BJI 330 kB nnuHoii Gonee

200 xM u 500 kB — Gonee 500 kM, gis

KOTOPHIX I,; MpHHHUMaeTcs He Gonee 1).

Puc. 3.2, KoabduuHneHT, YYUTEIBAIOLINH

H3MEHEHHE HArpy3ikH 110 rogamM skcnjaya-
TALHMH THHUH, (o) wig BJI 330 u 500 xB

TepU3YIOT OTHOIIEHHEe pac- ! |
YeTHOIrO TOKA IIEPBOIO H Ie- i i, =2,0
CATOrO rofOB dKCOJyaTalHH
K BeJINYMHE TOKA MSITOro rojia e
sKcIulyaTauuu. B npaktuye- 14
CKHMX pacyeTax o, MeHseTcs | L3
2 1,25
L—1
1,0
1,0 :
_—-—-"'/
0,8
bo 7 0.3 4
--’-‘
0,6
0,4
0 02 04 06 08
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Koadduument o, yIUTEIBAET YHCIIO YaCOB HCIOTL30BAHMS MAKCH-
MansHO! Harpysku BJI (T ), a koapduumeHt K, — oTpaxaer yyacTue

Harpy3kH BJI B MakcHMyMe 3HeprocucTeMsl (Tabn. 3.13).
TaGaunua 3.13

Ycpennennbie 3Ha9¢HAA K03 PHUREHTA O,

Haioas Kos¢pduument | 3navenne xoadppuuHeHTa o PH THCIE JaCOB HCIIONb-
in cp B], | YHacTHA BMaKch- | 30BaHMA MaKCUMYMa HarpyaKi THHUH, T .. 49ac/ron
B | Myme 3HEpro-
cHcTeMH, K, o 4000 4000-6000 Gonee 6000
1,0 0,8 1,0 1,3
35-330 0,8 0,9 | 1,6
0,6 1,1 1,5 2.2
1,0 0,7 0,9 Ll
500 0,8 0,8 1,0 1,4
0,6 0,9 1,4 1,9

s THHHN ¢ MAKCHMYMOM Harpy3KH JIETOM MJIM B Yachl CHHXeHHU A
Harpy3ku sseprocuctemsl (npu K < 0,5) I5 npuHuMaeTcs no Makcu-
MaJIbHOW Harpyske JMHHH, a a, — paBHbIM 0,4.

CeueHHs MPOBOAOB HA OTBETBJIEHMUAX OT ocHOBHOM BJI anunoi mo
2 KM, COOpYXaeMbIX OMHOBpeMeHHO ¢ OCHOBHOM THHHe, IpHHHMaeTcs
TaKHM Xe, KaK H Ha OCHOBHOH MMHHH. [Ing 3axonoB fmeitcTpytowux BJI
Ha HoBale IIC ceyeHue mpoBoja BhiGUpaeTcs, KaK TpPaBUjo, HE MEHb-
IIKM, YEM Ha OCHOBHOM JIMHHH.

ITp1 nonp30BaHUM HOPMUPOBAHHBIMY 3HAYEHHUSIMHU IJIOTHOCTH TOKA
HeoOXOTHMO TaKXXe pYKOBOICTBOBAaThCA CEAYIOIIHM. [IpHBeleHHEIE BHILIE
3HAYEHH S OTHOCATCH TOJNBKO K MPOGKTHPYEMEIM JIMHUAM M He ABNAIOT-
¢S KpMTEepHEM 3KOHOMHYECKO Harpy3kH cyluecTBylomux tnHnii. Ha ta-
KMX JINHHX [0 CPaBHEHHUIO C IPOKJIAIKOM JONOMHHUTEIbHBIX Lieneil W
3aMeHoll MpoBoAOB NpoBONaMHU DONBIINX CEYEHHH NONYCKAETCH [IPEBLILLE-
HHe (BILUTIOTH [0 IBYKPATHOT0) HOPMaTHBHEIX BETMYHH MJIOTHOCTH TOKA.

VBenuueHHe YHcha Hemeil cBepX HEoDXOAMMOTro Mo YCIOBHAM Ha-
JIeXXHOCTH 3JIeKTPOCHADXeHH B LIeASIX YIOBIeTBOpeHU TpeGopaHU I
[0 3KOHOMHYECKOH NJIOTHOCTU TOKA 000CHOBLIBAETCA TEXHHKO-3KOHO-
MHYecKMM pacyeToM. [Ipu 3ToM BO H3bexaHHUe yBeTHYEHUS YHCIA JTH-
HHII UM Leneit Tak>Ke AoNMycKaeTcd TpeBbillleHHe HOPpMaTHBHLIX BesH-
YUH IJIOTHOCTH TOKA BIUIOTH JIO IBYKPAaTHbIX 3HAYEHHA.

HOnst BJT 110—-220 kB ocHOBHO# ceTH, COOpPYXXaeMBIX Ha TEpPUTOPHUH
KPYIHBIX TOPOJIOB, PEKOMEHOYETCH IPUMEHATH CeYeHH A TIPOBOJIOB HE Me-
Hee 240 1 400 MM? COOTBETCTBEHHO.

B Ta6n. 3.14 npuBeneHE! 3HaYeH A NepeaaBaeMoit MolHocTH mo BJI
35-500 kB, cooTBeTCcTBYIOIIIME HOPMHUPOBaHHKON MJIOTHOCTH TOKA.
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BriopaHHoe ceyeHHe NMpoBona NOJNXKHO OHTH IpOBEpPEHO MO HOIY-
CTHMO# ToKOBot Harpyske 1o Harpesy Im_:

L.l

non.”
rae I, — pacyeTHEIH TOK A7 MPOBEPKH MPOBOJIOB 110 HArpeBY (CpeAHsAs
TOKOBas Harpy3ka 3a Iojiyaca); IIpd 3TOM pacuyeTHBIMH DEXH-
MaMH MOTYT ABJIATECA HOPMAJIBHBIE WM MocheaBapMiiHLIe pe-
KMMEI, 2 TAKXKE NMepHOJbl PEMOHTOB APYTHX 3JIEMEHTOB CETH,
BO3MOXHEIX HEPaBHOMEPHOCTEH paclpeeNeHus Harpy3Ki Mex-
Oy THHUAMM ¥ T. I
JonycTHMBle [UIMTEJIbHLIE TOKH M MOLIHOCTH [JI HEH3OJMPOBaH-
HuIX npoBoaoB Mapok AC u ACK npusezaeHsl B Ta6n. 3.15, a monpaBoy-
Hile ko3¢ PHUHEeHTH Ha TeMIIEpaTypy BO3AyXa Ul HEU30JIHPOOBaAHHbIX
nposonos — B Tabn. 3.16.
Tabnuua 3.15
,]IOIIYC‘I'IIMHC JNATeIbHbe TOKH H MOIMHOCTH

JJs HeH3oNHpoBaHHBIX mposoaos Mapok AC, ACK
(momycTHMas TeMmepaTypa Harpesa +70 °C npu Temnepatype Bosayxa +25 °C)

Momuocts, MBT, BHe nomemeHu#
CeucHue Tok, A NIpH HaMpAXeHuH, KB
(amoMuHu#/
CTANR), MM? | cssenmortsti | oo | 300 | 330 | 220 | 150 | 10 | 35
35/6,2 175 135 - - - - - 10
30/8 210 165 - - - - - 12
70/11 265 210 - - - — | 47,6 | 15,2
95/16 330 260 = = - — | 593] 18,9
120/19 390 313 - - - | 93,6]|68,7] 218
150/24 450 365 - - - | 110,3| 80,9 | 25,7
185/29 510 425 - - — 126,21 92,6 | 29,5
240/39 610 505 - 328 | 218 | 149 [109,2] -
300/48 690 585 566 | 374 | 249 — — —
330/27 730 - 596 - - - - -
400/18 830 713
400/51 825 705 685 | 452 | 301 - - -
400/69 860 -
500/26 960 830 778 | 513 | 342 - - -
500/64 945 815 778 | 513 | 342 - - -

IlpuMeuaHHe.
HonycTHMas JIMTENbHAS MOIIHOCTE paccuMTaHa npu U= 1,05 U

o A C0s@=0,9.
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Tabnuua 3.16

IMonpasounble K03GhGHIHEATH HA TeMNepaTypy Bo3ayxa
AN HeH30AHPOBAHHBKIX POBOJIOB

INonpasouHHe KO3hOHIHEHTH
npu dhaxTHyeckoit TeMneparype sosayxa, "C

=5 0 | +5|+10|+15]+20 |+25| +30 | +35 [ +40 | +45 | +50

PacyerHasn
TeMMneparypa
posayxa, ‘C
HopMuposaHHas
TeMmepaTypa
nporoaa, ‘C

25 70 (1,29(1,24]| 1,2 |1,15]1,11]1,05| 1,0 | 0,94 | 0,88 | 0,81 0,74 | 0,67

TIpoBepKe Mo yclIoBHSIM KOpoHH nojiexat BJI 110 kB u Bbiwwe, npo-
KJ1agbiBaeMEIe IO TpaccaM ¢ OTMeTKaMH Bhille 1500 M Ha ypOBHeM Mops.
IIpu 6osiee HH3KUX OTMETKAX NTPOBEPKA HE MIPOM3BOMMTCS, €CIH CEYEHHS
NpOBONOB PaBHEl MUMHUMAJILHO JIOMYCTHMEIM [0 YCIOBHSIM KOPOHBI HIIH
IpeBHILIAIOT HX.

ITpoBepKe 1O JONMYCTUMELIM IIOTEPSIM H OTKIIOHEHHMAM HaIpsKeHHS
BJI 35 kB u BbIlle He MOJJIEXAT, TAK KAK NMOBLIIIEHHE YDOBHSA HallpsXe-
HU ITYTEM YBeJIHUEHH A CeYeHH [IPOBOJOB TAKKUX IMHUHA 10 CpPaBHEHHIO
¢ npuMeHeHHeM TpaHcdopmaropos ¢ PITH unu cpeacts komneHcanunu
peaKTHBHOH MOIIHOCTH 5KOHOMMWYECKH HE OIpaBAbIBAETCA.

3.1.3. TexHuyeckune nokasartenu otaenbHoix BN

XapakTepUCTHKH M TEXHMYECKHME TOKa3aTenH oTAeabHbIX BJI 110—
1150 kB, NOCTPOEHHEIX B NTOC/IEAHHE TOAB!, MPUBEEHEI B Tabn. 3.17—3.22.

Ta6nuua 3.17

Xapagrepuctuka BJI 110 kB
OauHa 42,8 kM
KonuyecTBO Lienei 1
Mapka M YUCJ/IO IIpoBONOB B da3e AC 150/24
PaiioH roJIoIeAHOCTH I11
Mapka Tpoca C-50
HopMaTHBHBI/f CKOPOCTHOM Harnop BeTpa 500 I1a
Penped MECTHOCTH PaBHHHHEBIA
OcHoBHO THII OTIOP I1b 110-5; ¥YB 110-7; ¥ 110-1
DOyngaMeHTh IlonHOXHHKH
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OKoHuYaHHe Tabum 3.17

Texnnueckne nokasatean BJI 110 kB

Texnuyeckue noxasarenu “l;‘f:;::“fa KO:: ;"‘:::BO
KonuyecTtro onop, BT. 4.: IT. 4,91
Xene306eTOHHHEX (NpoM./AY) T, 4,72 (4,42/0,30)
CTANBHEIX (MpoM./AY) T, 0,19 (—/0,19)
Mertann,BT. 4. T 6,26
MeTaJlIH4YeCKHE ONMOpHl H TpaBepchl T 2,60
K XeJle300eTOHHLIM oflopaM
XKenesoberoH, BT. 4. M? 12,55
cTolKu x/6 onop M’ 9,28
IlpoBon T 1,76
Tpoc T 0,49
Tabauuma 3.18
Xapakrepuernka BJI 220 kB
OnuHa 125 km
Konnyectpo uene 1
Mapka u yHcno npoBonoB B ¢dase AC 240/32
MapKa u YHCJIO TPOCOB C-70
PaitoH rononenHocTH 11
HopmaTHBHEIH ckopocTHOH Hamop BeTpa 400 ITa
Penbed MecTHOCTH PaBHMHHBIH!

OcHosHo# THN onop

I1220-3; ¥ 220-1; ¥ 220-3

DyHaMEHTH TlogHOXHHUKH
Texnuueckne nokazarend BJI 220 kB
TexHuuecKHe NoKasaTenn Eginiga KOxHISCIEO
HM3MEpeHHA Ha l km
Konuyecrso onop, BT. 4.: mT. 2,7
Xene300eToOHHBIX (TpoM./AY) wT. -
cTanbHHX (MpoM./AY) WT. 2,7 (2,41/0,29)
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OxoHvYaHHe Ta6n. 3.18

Mertann, BT. 4. T 17,93
METaNJH4YecKHe Onophul T 14,79

XenesoberoH, BT. 4. M3 12,85
cToltKu X/6 onop M3 -

IIposox, T 2,85

Tpoc (C-70) T 0,63

Tabnanua 3.19
Xapakrepuctuga BJI 330 kB

OnuHa 94,4 xm

Konuyecrso uenet 1

Mapka 1 Yucio poBoJoB B dase 2xAC 300/39

Mapxa u yucio TpocoB C-70

PaitoH rononexHoCcTH I1, 111

HopmaTHBHBEIA cKopocTHO Hamop BeTpa 560, 640, 810, 900 ITa

Pensed MecTHOCTH PaBHMHHEIA

OcHoBHOI THIT oNOp IT 330-3; ¥V 330-1

POyHIaMEHTH IMogHOXHUKH

Texuuueckue nokasarean BJI 330 kB
TexHHYECKHE NOKA3ATENH “E'ﬂ:::{?ﬂ Ko::;a;c:{rno

KonunyecTBo omnop, BT. 4.: LOT. 2,83
Xene3obeToHHHX (MpoM./AY) T, -
cTalibHLIX (IIpoM./AY) LT, 2,83 (2,37/0,46)

MeTtann, BT. 4. T 27,43
MeTanJIH4ecKHe onophl T 24,20

XenezobeToH, BT. 4. M’ 23,20
cTONKH X/6 onop M’ -

IMpoBox T 7,15

Tpoc T 0,69
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Ta6auua 3.20

XapaktepucTnka BJI 500 kB
JdnunHa 235,8 kM
KonunuecTpo uenei 1
Mapka ¥ YHc/Io TpoBOIOB B (hase 3xAC 300/39
Mapka ¥ YHCJIO TPOCOB 2x1xAXKC 70/39
PakoH rononegHocTH II
HopMaTuBHBIH cKopocTHOH Hamop BeTpa 550I1a
Penved MecTHOCTH PaBHHHHEIK
OcHopHOM THIT oM10p IIBL;P1;¥2
OyHraMeHTH Cpan
Texnugeckne nokasarenu BJI 500 kB
TexHH4YECKHE MOKA3aTENH Hsflg::ﬂu:ﬂ KO::;ICKC;BO
KonuyecTBo onop, BT. 4.: T, 2,36
Xene306eTOHHHX (TpoM./AY) T, —
CTanbHBIX (MpoM./AY) T 2,36 (2,23/0,13)
MeTann, BT. 4. T 26,37
MeTallIH4ecKne onophl T 18,50
XenesobeToH, BT. 4. M’ 24,10
cToHKH X/6 onop M’ —
Ilposon T 10,50
Tpoc T 1,016
Ta6auua 3.21
Xapakrepuctuka BJI 750 kB
OnuHa 216,6 xm
Konuyectso uemneit 1
Mapka 1 yucio npoponos B dase 5xAC 300/66
Mapxka 1 9Mclio TpocoB 2x1xAC 70/72; 2x1xAC95/141
PaitoH rooeTHOCTH 1L, IV
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OKoHYaHHue Tabn. 3.21

HopmaTtuBHELH cKopocTHOH Hamop BeTpa 560, 810 ITa
Penbed MecTHOCTH BonHucTan paBHHHA
OcHoBHoIt THN oIIOp ITI1 750-1; TIIT 750-3; 750-5;
YC 750-1
DyHIaMeHTH IMopgHOXHUKH
Texnuveckue nokasatenn BJI 750 kB
TexHHTECKHeE TIOKA3ATENH Hﬁ"c:eﬂulll:g KO:II: ;lcxchfso
Konunyectpo onop, BT. u.: LIT. 2,64
Xene306eTOHHEIX (MpoM./AY) T, -
CTaNnbHBIX (TpoM./AY) LIT. 2,64 (2,11/0,53)
Merann, BT. 4. T 57,57
MeTanu4yecKHe onophl T 48,51
XKeneszoberoH, BT. 4. Mm? 34,89
cToikH %/6 omop M’ =
TIposon T 20,43
Tpoc (AC70/72, AC95/141) T 1,56/2,83
Tabnruua 3.22
Xapaktepncruka BJI 1150 kB
Adnuna 689,9 kM
Konuuectso ueneit 1
Mapka 1 uuciio npoBoos B ¢ase 8xAC 330/43
Mapka ¥ YMCIIO TPOCOB 2x2xAC 70/72
PaiioH roNoleTHOCTH IL; 1L IV
Mapka Tpoca C-50
HopMaTuBHEI CKOpPOCTHOM Hamop BeTpa 700; 750 I1a
Penbed mecTHOCTH PaBHMHHEBIN, TIepecedeHHBI
OcHoBHO# THI ONOp I1OI" 1150-5; ¥ 1150-1
DyHIAMEHTBI IMogHOXHUKH
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OxoHuyaHue Tabn 3.22

Texnuueckue noxasareau BJI 1150 kB
TexXHHYECKHE NOKA3ATENH "g:":::"":’ K?:?i‘::“

KonuyecTso onop, BT. 4.: ILT. 2,89

Xese306eToHHHX (MpoM./AY) WT. -

cTanbHHX (mpoM./AY) T, 2,89 (2,80/0,09)
MeTtann, BT. 9. T 60,37

METaJUIHYECKNE ONOPH T 57,66
Xene3o6eToH, BT. 4. M’ 32,60

CTOMKH X/6 ornop m? -
Iposon T 31,52
Tpoc (AC70/72, AC95/141) T 3,14

3.2. KABEJIbHbIE JIUHUM

Oobwas nporsaxenHocTs KJI HanpsxenueM 110 xB u Beine B Poccuu
110 COCTOSAHHIO Ha Hayasio 2004 r. cocTasuia okono 1500 kM (mo uensm).

Kab6enbuble nHHKAK 110 1 220 KB B 0TeyecTBEHHOM NMPaKTHKe HALUTH
NpUMeHeHHe NIPH NMOCTPOSHHH CeTH KPYNHEHIIHX ropoNoB, B cxeMax
3JIeKTPOCHADXeHNA XMMHYeCKUX, HedTenepepabaThiBalOLMX, METAl-
JYpPruyeckMx, aBTOMOGHJILHBIX H IPYTHX MPOMBIIUIEHHBIX MpeanpuaTHit,
BbIZAaY¥ MOLIHOCTH 3eKTPOCTaHIIHH, MpeonoieHUs BOXHBIX Nperpan
M B IPYTHX cllydasx.

B cxeMax 3neKTpHuecKuX cerell ¢ ucnonszopanmeM KJI 110-220 kB
MOJYYHJH pacnpocTpaHeHHe palHaibHBIe U LENOYeUYHble CXeMBI M0-
CTPOEHHA CETH.

B muposoi#t npakTuke B 1970—1980-¢ rr. npouioro cToneTHs Mc-
nonb3oBaHue Kabeneit 220 KB M BhIIle NepeMEHHOro W NOCTOSHHOIO TOKA
6bIJI0 CBA3aHO NMPEeUMYILECTBEHHO C NTPeoNoieHHeM BOIMHBIX nperpan
(peku, MponuBk). B nocnenuue ronsl Hapsay ¢ 3THM Bee Boslee IMIHPO-
KOoe NpUMeHeHHe NMoJTyyaloT KabeabHble MPOKAaAKH CBEPXBLICOKOTO Ha-
npaxennd (CBH) npH opraHusaluy rIyOOKHMX BBOIOB B LIEHTpaIbHEIC
paitoHbl KpynHeH1uuX roponos. [ToMUMO HaeXHOro 3NMEKTPOCHAOKEH HA
KJI CBH obecneyunBaloT MakcHMallbHOE COXpaHEHHE OKpYXalollleit cpe-
bl ¥ NO3BOJIAIOT H36exXaTh cTpouTeNnbeTBa BJl Ha TeppUTOPHH ropoaoB.

CoBepllieHCTBOBaHHE KOHCTPYKIIMH M TeXHOJIOTHH H3TOTOBJIEHHS NO-
3BOJIMJIO co30aTh BoJiee coBepllieHHble KabeJIM TpalMLIHOHHOrO THIIA ¥ aK-
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THBHO BECTH HOBHe pa3paboTKu. B HacTosee BpeMsl eBpONeHCKHMHU
TIPOM3BOAHTENAMM KabelbHON NpoAYKLUHH pa3paboTaHbl, HCIIBITAHHI
H CO3[laHBbl NpoMbllieHHbe o6pa3ub kabens CBH pexkopaHo#t npo-
NMycKHol cnnocoBHOCTH HallpsSXeHHEM:

no 1000 xB MacioHanmoJIHEHHLIE C NMONEpeYHBIM CeYeHHEeM TOKO-
Bexyuieit yactu 2500 MM2, nponyckHas crnocobHocTs 3 MIJIH KBT;

o 500 xB ¢ H3onguHeit H3 CHIKTOro NMOJMU3THIEHA C MONepeYHBIM
cedeHHeM ToKoBeaymiel yactu 2500 mMM?, nmponyckHas cnocoGHOCTh
1,9 MuH KBT.

B pagne crpaH paspabatriBalorcs KJ1 MOBEIIEHHOM NponycKHON! crio-
cobHOCTH Ha 6a3e UCMONB3OBAHUA SBJICHHUS CBEPXIIPOBOAMMOCTH. YKa-
3aHHbie paboTsl B HACTOALlee BpEMS He BHILIJIM H3 CTAXHH ONBITHO-
NpOMBIIIJIEeHHHX pa3pa6oTok. [IpuHuunuansHo KJI cocTonT U3 Tpex
KOMIIOHEHTOB: KpHOTeHHBIH Kabelb, pethpHXHpPaTOPHOE H BCIIOMOraTeNb-
. Hoe 060pydOBaHKe U KOHLIeBhle ycTpolicTBa (ToKOBBOAKI). JIna oxnaxne-
' HHA TOKOBeXyIIHX 3neMeHToB KJI 0 KpHOTeHHBIX TeMNepaTyp (MeHb-
me 120 K) B KayecTBe XJIaJareHTOB HCMONb3YIOTCA CXXHXXEHHBIE Tra3nl

" (renii B XHIKOM MJIH CBEPXKPHUTHYECKOM COCTOSIHHH H Ip.), 2 B Kaye-
CTBe MaTepHaJla TOKONPOBOAAIIHX XHJ1 — HHOGHH U Apyrue MaTepHasl.
INponyckuas cnocobHocTs KpuoreHHoN KJI nepeMeHHOro ToKa IpH Ha-
npaxeHnax 110—-500 xB oueHuBaeTcqd BeTHYHHAMH COOTBETCTBEHHO
2,554 TBA.

B 2004 r. B CIIIA 6511 3aBepllieH NPOeKT MO CO3JaHHIO yyacTKa
(350 M) BBICOKOTEMIEepaTypHOIt cBepXnpoBoasdlled KaGeNbHON THHUH.
TMonyyenu sl XUAKKHHA KpHoreH ¢ Temnepatypoi —321 °F npokaynpaer-
od yepe3 KJI.

3.2.1. OcHOBHbIEe TMNbLI U Mapku kabeneit

OcHOBHBIE TUNH CHJIOBHIX Kabenelt HanpsxkeHueM 6—10 KB u Beluze
npuBeneHsl B Tab. 3.23, craunapTHbie cedeHUd Kabeneit — B Tabn. 3.24—
3.26. OGo3HaueHHs MapoK Kabeneit MpuBedeHB HUXe.

MacioRanolAeHANe

IpoxnaakBacMble B Tpy6oTipoBose ... i T

IlInaHr U3 NOJTHBHHMIXIOPHIHOTO MIAaCTHKATA . .10

To Xe ¢ YCHNIEHHBIM 3AIIHTHBIM COEM .......cocuvenee. I
A
K

TToKpOB acHaNETHPOBAHHBIN ....oocvireaniiinnicnsienssissnnnsssaenssnssens
To xe 6poHUpPOBAHHEI I xpymuun npononoxauu

OBO0NI0UKAE CBUHHIOBAM ..eovruveesreresersssassrssersssnsmsesssnserasasssnssssasess C
To Xxe anloMHHHEBad, aIIOMHHHKEBaA roppHPOBaHHASA ......... AA
JaBNEHHE MACIIA HU3KOE ..cceirvaeersnrssnsirsasssnsesassssaserasassnnsess — |
0 B PBICOKDC ovisssvaviiivinicon ssssssisninsninmbasmisissnesminissnn ssasassssnrsbvnn Bl
MacoHanonHeHHBIN (¢ METHOM XHUAOH) ....covevvvevevveenncenne M
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C Oymaxkno# usonsuuel ¥ Ba3gol nponuTEol
YCOBePIIEHCTBOBAHHBIMN ....ccccvvimierieerisennenisnesansissasasmssssnassenss
Be3 HAPYIKHOTO ITOKPOBA ..ucciuvinisssissmsassssssssnssnssssssssssnsssnssans
THII HOKPOBA ...ocevvennes

=z]

(54
B
E

O6o104YKa CBHHLOBasA .
To xe amoMUHMeBas .
H3onupoBaHHBIE XXHIEI COBMECTHO .
TOXKEOTROTEHD, wsviie s isiimiinin e s i st S oviavedoians
FTINR MEIHBA . scvovuviisninssvovibusssissusnsmines essntissssensntssnts voduvissiavans
To ke anloMUHMeBaA .........
Hzonauua o6bIKHOBEHHAA
To e nponMTaHHas HECTEKAIOWINM COCTABOM .....vocvevrvarsaans

I ESR-Y :ao-é':.:::ua-.m

C naacTmaccoBoil H3oasanHed
IInaHr 13 NOAMBYHHUAXJIOPUIHOTO MIACTUKATA ..overvrrrrrnssans 11}
Be3 HADYXKHOTO TTOKPOBA ...ccccvvereicsnenersersnnmessssessssnsmsrsssssnsssnnss r
bpouupopaHHREH .. castessapesevranss Dig
O6onoyka U3 noma-mncua, cam:saryxammero
M BYNTKaHHM3HpOBaHHOIO MOJHATHIIEHA,
MONHBHHHIIXNIOPHIHOLO MIACTHKATA, AIOMUHHA ..voeevveeen IL T, T, B, A
KHna METHAA ..vveevenvvinrrnnnenn ; -
TOKE AMIOMMHMEBAM ..eevevveernreraeasreeesssmneassarsssessrnsssnsnssssesssensns

B HacTosiulee BpeMsl NPpUMEHAIOT, KaK IIpaBHiIo, Kabelu ¢ aJlloMH-
HHEBLHIMH XHJIaMH B aNioMuHueBoi obonoyke. TIpuMmernenue xkabeneit
¢ MENHBIMY XHJIaMH TpebyeT crientHansHoro obocHopanua. dna KJI,
MpoKJaAbIBaeMEIX B 3eMJIe H Bolle, IpHUMEHAIOT OpOHHpOBaHHEIe Kabe-
qu. IIpumeHeHne Kabeneit B CBHHIOBOM o0oN04Ke ITpeaycMaTpHBaeTcs
JUIS MPOKJIaIKH NTOABOAHBIX IMHKH, B 11aXTax, ONMAcHBIX 110 ra3y U MELIH,
JUISI TIPOKJIAJKH B 0C0B0 OMacHbIX KOPPO3HOHHHIX cpefiaX. B ocTanbHBIX
clay4yasxX NpH HeBO3MOXHOCTH MCIIONL30BaTE KaGelu B aJIIOMHHHEBBIX
HJIH MIaCTMACCOBEIX 060MOYKAX MX 3aMeHa Ha KabGellH B CBHHIIOBBIX
obosoyKax TpebyeT clleliHaJlbHOTO 000CHOBaHH A,

B mocnenHune roasl B ceTAX 3apyO6eXHBIX SHEPrOCHCTEM TMONYYNIH
LIHPOKOE pacnpocTpaHeHHe Kabenu ¢ H3oNAANMed U3 CIIUTOro MONH-
aTHJeHa (poccuiickoe o6o3Hadyenne CIID, anrnuickoe — XLPE). KaGe-
JIM CpeIHEero HaIpsXeHHs W3 CIUHTOro NMOJH3TH/IeHa 3aHuMaloT 80—85 %
peinka B CIIIA u Kanane, 95 % — B I'epmanuu u Januy, 100 % — B Ano-
HuH, Punnguaun, lsenun 1 @pannuu. OcHOBHBIE JOCTOHHCTBA Ka-
oeneit co CIID-uzonaueit:

M3rOoTaBIUBalOTCA HA HampsxkeHue no 500 kB;

cpok cnyx6rl Kabeneii coctaBnget He MeHee 30 seT;

NpOoNycKHas CNOCOOHOCTH B 3aBHCHMOCTH OT YCIOBMH NPOKNaaKH
Ha 15-30 % Brie, yeM y Kabeneil ¢ GyMaxHON MJIM MacIOHaNMOMIHEHHON
H3onsuuelt, Tak Kak xkabenu co CIID-usonaumeil paccUuTaHbl Ha JUIH-
TeJIbHY10 paboTty npu Temneparype XHuael 90 °C, a ux 6yMaxXHO-Mac/siHbIe
aHaJIOTH Jomyckat Harpes Ao 70 °C;
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OTBEYalOT 3KOJIOTHYECKHM TpeOoBaHHUAM;

NMpoKJjajgKa H MOHTaX MeHBIIe 3aBUCAT OT IMOroAsl H MOTYT IPOBO-
JUTLCA Jaxe Npu TeMneparype —20 °C;

3HAYHUTENLHO JelleBlie H Mpolle CTAaHOBATCA OGCNYXWBaHHE U pe-
MOHT IpH MeXaHHYeCKHX ITOBPEXIEHHAX, CYIIECTBEHHO Jierde BbIITOJI-
HAIOTCA TMPOKIaAKa U MOHTAaX COeIMHHUTENBHEIX MyQT 1 KOHLIEBHIX 3a-
JIENOK B MOJIEBRIX YCIOBHSAX.

IMapametpnl KaGeneit 10—-110 kB ¢ uzonauue#t n3 CIID npuseneHsl
B Tab1. 3.57-3.63.

Jns xabenell ¢ HOpMaNLHO NPONMHUTAHHON 6yMaXHOM M3ONAMHEH
HauboJsbIIag NONYCTHMad pa3HoCTh YpoBHel MeXay ToYKaMH IIPOKa-
KM npuBeneHa B Tabna. 3.27. PasHocTh ypoBHeil 1iig kabenelt ¢ Hecte-
KalollleH MpONTHTKOM, IIJJaCTMaccoBOif U pe3NHOBOU H30MgIIHel He orpa-
HUYMBaeTca. MakcnMabHas BO3MOXHas PajHOCTh YPOBHEN B Macio-
HanonHeHHEIX KJI uuskoro nasnenus cocrasnser 20—-25 M. g xabeneit
BRICOKOT'O J1aBJIeHUS (B CTaJIBHBEIX Tpy6ax) BO3MOXHas pa3HOCTh YpPOB-
HeHl MeXJy CTONOPHHIMH MYydTaMH olpeaenseTcd MMHHMANLHO I0-
NMYCTHMBIM CHHXEHHEM JaBJIeHHA Macja B Tpy6onposone go 1,2 MIla.
HopmansHoe naBieHHe Macja NpMHUMaeTca paBHEIM (1,542 %) MIla,
MaKCHMaJIEHOE — COIJIaCOBBIBAETCH ¢ 3aBONOM-H3rOTOBHTENIEM.

MakcuMaibHEE CTPOUTENLHEE IIMHEI CHJIOBLIX Kabenel npusene-
HBI B Ta6J1. 3.28. [Ina MacIoHanmonHeHHBIX KaGeneit 110 KB u BuILe cTaH-
JapTHad CTPOMTENBHad AJMHMHA cocTaBadgeT Ao 800 M. 3aBoj-H3roToBH-
TeJb YTOYHAET CTPOUTENbHEIE ANTMHE TaKUX Kabenell B COOTBETCTBHH
C MPOEKTOM NPOKIadKH TUHUH. PacyeTHbie naHHbie Kabenell ¢ Gymax-
Hoit uzoaauue no 35 kB 1 MacroHanorHeHHEIX KaGenest 110 u 220 kB
¢ TUTacTMaccoBOU H3onsanHedl npuBeneHEl B Tabua. 3.29 u 3.30,

Tabnuua 3.23

Ocnosrble THOB Kabeneit

Hszonauusa Hcnonnenue

Pe3nHoBasa | Tpex:KMIBHBIE C JIACTMACCOBOM H30MAIMEN, OBNErYeHHEIE
H I1acT- Ans 3neKTpUdHKaLUMH CelbCKOro Xo3aitcrna 10 KB
MaccoBasd | TpeXxXHMNBHEIE ¥ ODHOXHILHEIE 6—35 KB

OnHoxunsHeie 110—220 xB

bymaxHasa | C BA3KOH MponuTKOH:
C MosAACHOH M3onsauuel TpeXXKuabHue 6—10 kB
TPEXXKHUNBHBIE C OTACNBHO OCBHHLOBAHHBIMM XHAaMU
20-35kB

MacnoHanolHeHHbIE:
ONHOXHIBbHBIE ¢ LIEHTPAJbHBIM MaCJOTIPOBOAAINM KaHATIOM
HH3Koro M BeiCOKoro zapiaeHus 110-220 kB
TPEXXHJIBHBIE BRICOKOTO JaBJIEHH B CTANIBHOH TpYGe ¢ MacnoM
nox nasneHueMm 110—220 kB

103



Tabnuua 3.24

Cra:map‘rnue cedYeHus OAHOKH/ILHLIX Mac/JOHAMONHeHHNX Kabenei

110-500 kB
Mapka xabensa Harmnpsaxenue, xB CeyeHue, MM?
Huakoro aapaeHua:
MG, MEA T, MHAIE,, 110 300 326)1 i 4?6{??520)
MHCA, MHAIIIs, MHATrIIIBY, 625’ 800 M :
MHAIlIsy, MHCK 4
MHCA, MHCIIIs, MHATrI1IBY, 220 300, (350), 400, 500, (550),
MHAIIIsy, MHCK 625, 800
110 120, 150, 185, 240, (270),
300, 400, 500, (550), 625, 700
300, 400, 500, (550), 625,
Bricokoro naBnenus MBIAT 220 700, 1200
330 400, 500, (550), 625, 700
500 (550), 625, 700, 1200

[IpuMeyaHHe.

Kabenn ¢ CE4Y€HHAMH, YKa3aHHLIMH B CKOﬁK.aX, H3IroTaBJXBalOTCA IO Corjlaco-
BAHHIO C 3aBOJOM-H3IOTOBHTEIIEM.

Tabnuua 3.25

Cranpaprible cevenus Kabeneil ¢ GymamHaoil Hionaumei, Mm*

KabGenu c Xxunamu Hanpaxeuue, XxB
MeIHHMH aNIOMHHHEBHMH 6,10 20 35
C HOpMaNnbHO NPONMHTAHHOHN HlOoNALUHEH
AATY, AAILIBY,
CI1Y, CIlny, AABnY, AAB2nY, ACITY,
ConY, CB2nY, ACIInY, ACBY, ACBI'Y, 10-240
CBuY, CBI'Y, CI'Y,| ACTY, ACKnY, ACBnY, x - -
CBY, CKnY ACB2nY
ACT, AAT, AAIllB, &
cr AAI R — 25—400 -
OCK, OCB, AOCK, AOCB, AOCBH,
OCBH, OCBI AOCET = [ elR) | 98160
OCBY, OCEBI'Y, AOCBY, AOCBHI'Y, _ _ 120—150*
OCKY AOCKY
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OxoHYaHHe Tabn 3.25

Kabenu ¢ xunamu

Hanpaxenue, kB

MEIHBIMH allOMHHHEBHIMH 6,10 20 35
NPONHUTAHHBE HECTEKAIUW UM COCTABOM
HACIHIsY - - 120-400*
LICIIBY
HAAIIBY, HAAIlIncY | 25—185 - 120-400*
LACEnY, LICIInY, HAABnY, HACIInY,
LCBY, LICBI'Y, IIAAB2nY, IIACEY, 25—185 - -
HCBaY, HCIIHY HACBEI'Y
LIOCEBY, HOCEI'Y | LAOCBY, HAOCBI'Y - - 120-150*

* KaGeny M3roTaBAMBAIOTCA M3 TPEX UIONHPOBAHHEIX XU B OTHENALHON CBUH-

1oBOH oBbONMOYKE.

** KabellH H3ITOTABAUBAIOTCA ¢ ONHON KMo,

Tabnuua 3.26
Cranpapribie cevenns kaGenefl ¢ naacTMaccosoll naonsanmeit, Mm?

KaGenn ¢ XuiaMu

Hanpaxenue, xB

MEIHEMH aNIOMHHHEBHMH 6 110 220
- ATIBIT*, AITBIIc*, - 270, 350, 500, | 350, 500, 625,
AllsB* 625, 800 800, 1000

BBI, IBT, IcBI, | ABBI, AIIBI, AIlcBI, | 10—240 - =
IsBT, ITEGIIB, AnsBT, ABB6111s,

IIcB6I1lB, AITB6I1IB, AllcB6111L,

TIsB6111s, AnsB611Is, ABAIIIB,
BAIllB, TIBAIIIB AlTsAllls

* WsrotaBnuBacTcs ¢ odHOM Xxunoit.

Ta6bnuma 3.27

JonycTHman HanGoabIIAaA pasHOCTh YPoBHeH NpoKnaaku KaGenei
€ HOpMA/ILHO NPONHTAHHOH HloAALHed, M

HonycTHmas Hanbonbliad pasHOCT: YPOBHEH NMpoKnaaku kabeneif, M

AnloMuHHesas obonoyka
MpH HaNlpAXeHUH, KB

CpHHuoBas ofonoyka
MpH HAaNpsiIXeHHUH, KB

6

10-35

6-35

20

15

15
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TaGnuua 3.28

CTpoHTeNbHAA JJIHHA CHIOBBIX Kabeneit, M

Hanpaxeune, xB
KaGern
6-10 | 20-35 | 110-220

C nponuTaHHON 6yMaxXHON n3onan et cedeHHEM
KHAB, MMZ:

Jo 70 450 — -

95—-120 400 250 -

150 n Bonee 350 250 -
MacrnoHanonHeHHbIe BceX ceyeHH i - 200-800
C nnacTMaccoBOf H30ASIIIHEH ceueHHEM XXKHIbl, MML:

no 70 450 -

95-120 400 -

150 u Gonee 350 500

IIpuMeuanue. CTpouTenbHas LiKMHA Kabeneit 110—-220 kB yTouHsaeTcsa no co-

TJIaCOBaHHIO C 3aBOOOM-H3rOTOBUTEJIEM.

TaGnuua 3.29

Pacyernbie nannble Kabeneil ¢ Oymaxuol n3onauuedi (Ha 1 Km)

Ceye- r,Om 6xB 10xB 20xB 35xB
HHE
X::il:, Mgrs nﬁ{n::i-ﬁ L xi:é;p Fu Ot Riua,p s OM xi';p X, Om xica,p
10 1,84 | 3,10 | 0,110 | 2,3 - - - — — -
16 L15 | 1,94 [0,102( 2,6 (0,113 | 59 - - — -
25 0,74 | 1,24 | 0,091 4,1 (0,099( 8,6 |0,135]| 24,8 | - -
35 0,52 | 0,89 (0,087 4,6 [0,095] 10,7 [0,129| 27,6 | — -
50 {037 062 |0,083( 52 |0,090( 11,7 | 0,119{ 31,8 - -
70 | 0,26 10,443 | 0,08 | 6,6 [0,086( 13,5 | 0,116 | 359 | 0,137 | 86
95 (0,194 0,326 | 0,078 | 8,7 | 0,083 156 | 0,110 | 40,0 | 0,126 | 95
120 | 0,153 | 0,258 [ 0,076 | 9,5 | 0,081 | 16,9 | 0,107 | 42,8 | 0,120 | 99
150 (0,122 | 0,206 | 0,074 | 10,4 | 0,079 | 18,3 | 0,104 | 47,0 | 0,116 | 112
185 0,099 0,167 | 0,073 11,7 | 0,077 | 20,0 | 0,101 | 51,0 | 0,113 | 115
240 | 0,77 | 0,129 | 0,071 | 13,0 | 0,075 | 21,5 | 0,098 | 52,8 | 0,111 | 119
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OxoHYaHue Ta6xa 3.29

Ceue- r,, Om 6xB 10xB 20xB 35kB

HHe
x:i:l. Mes lﬁlnli?i-ﬂ % On Kfs:p *or O xggp X, O xzoa’p x, O x?::p

300 |0061( 0,103 | - - - — |0.095| 57,6 | 0,097 | 127

400 | 0,046 | 0,077 | - - - - 10,092 640 | - =

Ta6auua 3.30
PacyerHble JanHbe Mac0HANONHEHHBLIX Kabenel
o KabeJeit ¢ naacTMaccoBoit n3onannen 110—220 kB (ua 1 gm)
oy MacnoHanonHeHHue C nnacTMaccopoi H3onALHe#H
§ :“ 110xB 220 xB 110xB 220xB
3 E|r.om r,Om
% X, OM | b, kBap | x, OM | b, KBap x,Om ib, xpap| x , OM | b , KBap

150 | 0,122 1 0,200 | 1180 | 0,160 | 3600 - - - - -
185 [ 0,099 | 0,195 | 1210 | 0,155 | 3650 - - - - -
240 | 0,077 { 0,190 | 1250 | 0,152 | 3780 - - - - -
270 | 0,068 | 0,185 | 1270 | 0,147 | 3850 | 0,092 0,120 | 450 | 0,120 | 1100
300 | 0,061 | 0,186 | 1300 | 0,145 | 3930 - - - - -
350 | 0,051 | 0,175 | 1330 | 0,140 | 4070 | 0,086 | 0,116 | 755 | 0,116 | 1900
400 | 0,046 | 0,170 | 1360 | 0,135 | 4200 - - - - -
425 | 0,042 | 0,165 [ 1370 | 0,132 | 4260 — — — - —
500 | 0,037 | 0,160 | 1420 | 0,128 | 4450 | 0,060 | 0,110 | 830 | 0,110 | 2100
550 | 0,032 | 0,155 | 1450 | 0,124 | 4600 - - - - -
625 | 0,029 | 0,150 | 1500 | 0,120 | 4770 | 0,048 | 0,100 | 1040 (0,100 | 2600
700 | 0,026 | 0,145 | 1550 | 0,116 | 4920 - - - - -
800 | 0,022 | 0,140 | 1600 | 0,112 | 5030 | 0,040 | - 1250 - 3700

MpuMeyaHHUA.
1. MacnoHamno/lHeHHEIe Kabeny U3roTaBAIMBalOTCA C MEIHBIMM XHIaMH, KaGeln
¢ IacTMaccoBoif H3ongLUnel — c aNIOMHHHEBBIMH XHJIaMHU.
2. [TapaMeTphl MacroHanoAHeHHBIX KaGeneit 330 1 500 xB ¢ ceueHHeM MeTHBIX
xua 500 mm? cnenytomue: r, = 0,032 OM/xm; x, — 0,075 1 0,044 Om/km; b, — 9000
u 17 000 xBap/xkM gna HanpsxeHuH# 330 1 500 kB cooTBeTCTBEHHO.
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3.2.2. Ycnosua npoknanku kabenbHbiX TMHUA

KaGenbHble JTMHHH HAXONAT MPeUMYIIECTBEeHHOE IPHMEHEHHE B YCIIO-
BHAX MPOMBIILIEHHOW M ropoickoit 3acTpoiiku, T. €. B palioHax, Ifie nNpo-
knagka BJI Berpeuaer Gonbmiue 3aTpyAHeHHMA. B ropomax W MpoMBIII-
neHHBIX 30Hax KJI npoknaanBaooT, KaK MpaBuIo, B 3eMJle (TpaHUIesx)
110 Henpoesxel YacTH yIuI (MOI TPOTYapaMH) U MO TeXHHYECKMM IO-
JlocaM (ra3oHbl ¢ KycTapHHKOBOH nocankoit). Ha TeppuTopHsaX, Hackhl-
IeHHBIX TTOI3eMHBIMY KOMMYHHKallUAMH, npoknaaky KJI senonHsior
B KoJJleKTopax H TyHHenaX. [Ipu nepeceyeHnH mpoe3Xel YacTH YIHIL
KJI npoxnaneiBaioT B 6;10Kax HIH Tpy6ax.

Mapku kaGeneit, pekoMeHOyeMble [UTA MPOKIANKM B 3eMJle (TpaHIlee),
B BO3yXe H Bole NnmpuBeacHLl B Tabn. 3.31-3.34.

Tabnunua 3.31

Ilpokaaaka Mac/oHanoJHeHAMX Kabenel u Kabeneit
¢ naacTMaccopoit mionanuet 110—220 B

Ha yvacrkax
€ Pa3HOCTHLIO Ha yyacTkax
YpOBHeH 6e3 orpaHH9cHHA
He Gonee 20-25 pazHocTeH
M 63 NPUMCHCHH A YPOBHCiH
Yenosus npoknagku CTONOpHAX MydT
Macmo- | ¢mnact-
Macno-
Hanon- | MaccoBoi
el HEHHHle | H3OAAUHEH

B TyHHenAX W KaHanax 3naHui MHC, - Allsllc,
6e3 MpHMeHeHHA MeXaHU3HPOBaH- MHAIllg, AllsB
HOM NMpOKNaIxH MHATrIlIs
B 3eMne (TpaHmesnx), ecnu Kabenb MHCA, - AllBII,
He NoABepraeTcd pacTATHBaOII UM MHClIlIs, AIlsIIC
YCUNIUAM M BHEIIHUM MeXaHH4Ye- MHArIIBy
CKHMM BO3IeHCTBHAM MHAIIsy
B 3emne, B 6onoTHCTON MECTHOCTH, MHCK — -
rae TpebyeTcs HOMONHHTEIbHAR
MexaHHYyecKas 3aliuTa Kabend,
o Bogo#
B cTanbHOM TpyGONpoBoOLE ¢ MacioM - MBAT -
NOJ NaBJIeHHEM, TIPOKIafIbiBAEMOM
B TYHHelle, 3eMJie | noj BoJdoH
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Tabaunua 3.32

Mapku kabeneli, pekoMeRyeMble 114 NPOKJAIKH B 3emie (Tpanmenx)

Mapxh kabeneh
g ¢ macT-
e MaccoBoi
a ¢ GymaxHo# nponuTaHHOM! HIONALHEH H peanHopolt
g Ka6 H3ALHe it
@ x o # obonoakoit
® 5| npoxamu-
§ g :az‘:i:‘:c B NpoLgecce i
2 HR I B Mpolecce “cnﬁoam Wy | OKeTIYaTaILAH
3 AKCIUIYaTalHH Wsarsiy rymonlllu ccy | MemoaBepra-
;t He noApeprawinnecH 3H8‘I£TCJH-HHH omuecsa
v pacTATHBAKOIIHM CHRAR pacTArusa-
YCHIHAM pam;cnm s IOMIMM
YCHIIHAM
Be3 6nyx- AAIlIsY, AALIINY, ACIIny, ACITY
w | HAIOLIHX AABnY, ACBY,
g | ToxoB AAIlncY,
2]
; CHannyuem | AOCEY, AAIIIBY,
bayxna- AAlInY, AAB2nY,
IOUIHX TOKOB AAIIIncY, ACBY
ABBI,
be3 Gnyx- AAllIsY, AAUNY, ACIInY, ACITY ATIBT,
IalolHX AABaY, AAB2nY, AnsBI,
= TOKOB ACBY, ATIB61LB,
% | CHanmunem | ACBxY, AAIncY, AnsB6lls,
& | 6nyxaa- AOCEY, AAILINY, ABBG6I1IE,
O | omuxtoxos | AAIIBY, AAB2xY, AncB6lllIs,
ACBnY, ACB2nY, ABAIlls,
AAIIncY AnsAllls,
AIlcBI'
Bes Omyx- AAIIINY, AAIIRBY, ACIInY, ACITY
w | Kaoumux AAB2nY,
¥ | TOKOB
% | Cuanuuuem | ACBaY, ACB21Y,
A | 6nyxna- AAIlncY, AALLINY
IOLIMX TOKOB

IIpumeyanus.

1. Ilpu onpeneneH M cTeleHU KOPPO3HOHHOM AXTHBHOCTH CPEIHI K a/TIOMHHHEBEIM
o6onouxaM Kabenel cneayeT pyxoBoacTsoBathesl TpeboBaHuaMu FOCT 9.015-74.
2. 3HauNTeIbHLIE PACTATHBAIONIHE YCHJIHA BO3HHKAIOT B Mpolecce 3KCMIyaTa-
UM Kabenelt, NPONIOXEHHEIX B HACBIMHBIX, GOJIOTHCTBIX, MYYHHUCTHIX H MHOTO-
JNeTHeMep3/MEIX TPYHTaX, B BOLE, a TAKXE HA BEPTHKANBHBIX Y4acTKaXx.
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3.2.3. Buibop ceuyeHus.
TokoBble Harpy3ku kabenei

Bribop ceueHus KJI BhIIIONHSETCS 0 HOPMaTHBHOHA IUIOTHOCTH TOKA,
YCTaHOBJIEHHON B 3aBUCHUMOCTH OT KOHCTPYKLIMH KabeJisl i 4HcIa YyacoB
MCIONB30BAaHUA MaKCUMaJIbHOM Harpy3kH (tabi. 3.35).

Ta6nauua 3.35

HopMHpoBaHHaA NJIOTHOCTh TOKA INA Kabenelt, A/Mm?

T, 9/T0R
b Bonee 1000 | Bonee 3000 | Boree
1o 3000 o 5000 5000
Kabenu c 6ymaxHoil, pe3anHoBot ¥ Moiu-
BHHHXNIOPHIHON H3oNALKel ¢ XHIaMH:
MEIHBEIMH 2,4 2,0 1,6
aNOMHUHHEBBIMHA 1,3 1,1 1,0
Ka6enn c peanHopo#t ¥ miacTMaccopoit
H30NALMEN C KUNTaAMH:
MeIHEIMH 2.8 2.5 2,2
aNnOMHHHEBBIMH 1,5 1,4 1,3

BKoHoMmHuyecKas MoltHocTh KJI, paccuuTaHHas o HOpMUpPOBaHHOM
MJIOTHOCTH TOKa, IpUBefeHa B Tabu. 3.36 u 3.37.

Ta6nuua 3.36

DKoHOMHYecKasA MOMHOCTH JuHHHE 6—35 kB, BuinoaHeHHnX Kabenamu
¢ BA3Ko# nponuTEo#l ¥ naacTMaccosoil usonauueit, MBr

Mennzuie XHnH ATIOMHHHEBHE XKHJIH
CeueHme MpH HATIpAXEHHN, KB NpH HAMPAXEHHUH, KB
JKHAH, MM?
6 10 20 35 6 10 20 35
10 0,24/0,3 - - - 0,13/0,16 - - -
16 0,4/0,5 0,7 - - 0,22/0,3 0,4 - -
25 0,6/0,7 1,0 2,0 - 0,3/0,40 0,6 L1 -
35 0,9/1,1 1,4 2,9 - 0,5/0,60 0,8 1,6 —
50 1,2/1,5 2,0 4,1 - 0,7/0,80 1,1 23 -
70 1,7/2,1 2,9 5,7 10,0 1,0/1,20 1,6 3,2 5,6
95 2,3/2,8 3,9 7,8 13,8 1,3/1,60 2,2 4,4 7.6
120 2,9/3,6 4,9 9,8 17,2 1,6/1,90 2,8 5,5 9,6
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OKkoHYauue Tabn 3.36

MenaHule XA AJTIOMHHHEBHE XHITH
Cegenue MpH HAMpAXEHHH, KB NpH HaNpAXEHHHU, KB
KMITH, MM?
6 10 20 35 6 10 20 35
150 3,7/4,6 6,1 | 12,3 | 21,5 | 2,1/2,50 3.4 6,9 | 12,0
185 4,5/5,6 75 | 152 ] 26,5 | 2,5/3,00 4,2 85 | 14,8
240 5,9/7,3 98 | 19,7 | 34,3 | 3,3/4,00 55 | 1,0 | 19,2
300 - - 246 | 43,0 - - 13,8 | 24,0
IlpumeyaHms.

LU=105U_ ;cos9=09; T _=3000-5000u/rox.
2. [1pwm cos ¢ = 0,9 BBOZUTCH NONPaBOYHBIA K03 PHUNEHT, paBHBI cos ¢/0,9,
3. Ipu T, # 3000—5000 4/rox BBOAATCS NMONpPaBoYHEIe KO3DOULMEHTH, TIPH-

BeleHHEIe B Tab. 3.38,

4. B aHameHatene npHBeneHH gaHHBle KJI 6 KB ¢ niacTMaccoBof H3oasuMei.

DxonoMuIeckas MomHocTh nuunit 110—-500 kB,

Ta6bnuua 3.37

BBINOJHEHHBIX MAcIOHANOAHEHHMMY KaleaaMH ¢ MeaHBIMHM Kuaamu, MBT

g CeyeHHE XHIIH, MM?

=

12

g 150 | 185 | 240 | 270 | 300 | 350 | 400 | 425 | 500 | 550 | 625 | 650 | 700 | 800
T

110 | 54 | 66 | 86 | 98 [ 107|127 | 143 | 154 | 179 | 198 | 226 | 234 | 250 | 286
220 — | — | 171|197 | 214 [ 254 | 286 | 309 | 358 | 397 | 451 | 469 | 501 | 573
B3| - -1-=--1-=-1-=-1-=-1-=-1744| - | ===
500 - |- —-|-=-1-1-=-1-=-|-=-|=MI5]=|=1|=]-

[IlpumMeyanus.
LU=105U_;cosp=09; T =3000-5000u4/rox.
2. Ipu cos ¢ = 0,9 BEBOAMTCA MONPaBOYHBIA Ko3¢hHULIMCHT, paBHEIH cos ¢/0,9.

Tabnumua 3.38

IMonpasounme KoadpduunenT K Ta6n. 3.36 u 3.37

C MEAHBIMH XHNAMH

Ka6enn c 6yMmaxHo H3onsiumeit

C aJIIOMUHHEBBIMHU XHNaMH

T = 1000-30004

1,20
1,14

T 250004

0,80
0,86
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CeueHue XU KaGens, BeiOpaHHOE MO HOPMUPOBAHHEBIM 3HAYeHHAM
IUIOTHOCTH TOKa, JO/KHO YHOBJETBOPATH YCIOBHAM INOMYCTMMOIO Ha-
rpeBa B HOpMaJIbHEIX H MocineaBapHHHEIX peXUMaXx paboTEI,

B psine cnyvaeB (HanpuMep, NpHU IIPOKJIAZiKe B BO3AYXE) ceyeHHe Ka-
Oend onpenenseTcd NOMYCTHMOMN ANIHTENEHON Harpy3koil, Kotopad (oco-
OeHHO /11 MacNnOHATlOJIHEHHBIX Kabeneit) HUXe 3KOHOMHUYecKoil. 3Ha-
YeHHe OONMYCTHMOro OJUTENBHOIO TOKa AN Kabejiell 3aBUCHT OT KOH-
CTPYKIMM KabGens, ycaoBMH MpPOKJAamgKH, KoNHYecTBa MapajjelbHO
NPOJIOKEHHBIX Kabenel ¥ pacCTOSHUA MEXIY HEMH.

Jna xkaxpoi KJI 1omxHb! 6HITH YCTAHOBNEHE HAaUOOMBLINE HONYCTH-
Mbie TOKOBbIE HATpy3KH, ONpeensieMble 10 Y4acTKy Tpacchl ¢ HaUXyd-
LIMMH TEIUIOBLIMM YCJIOBHSAMY IPH IUIHHE yYacTKa He MeHee 10 M.

JAnuTEeNsHO ZOTTYCTHMBIE TOKOBBIE HAIPY3KH A1l pa3sHbIX MapokK Ka-
6eneif HanpsxeHueM 10 35 KB npu pa3IMYHBIX YCIOBHAX MPOKIAAKH
npHHUMalOTcA B cooTBeTcTBUHM ¢ I1¥Y3D. B Ta6n. 3.39-3.42 npuBeneHb!
JOTYCTUMBIE JUIMTENEHEIE MomHOCTH KJI, paccuuTaRHbIE NPH CpEgHEM
SKCILIyaTaUMOHHOM Hanpaxenuu (1,05 U ).

HJdonycTUMble Harpy3ku [JIS MaclOHaNoONHEHHHIX Kabeneil B Gonb-
Lot cTeMeHHU 3aBUCAT OT YCNOBUI npoknaaku. JanHbie tadn. 3.37 npu-
BEIEHBI AJI CpeHepacuyeTHHIX YCJIOBHH H KOHCTPYKIIHHA 0TeYeCcTBEH-
HBIX KaGeneil mepeMeHHOro ToKa. [IpHBeneHHbBIe 3HAYeHUS COOTBETCTBY-
IOT JUTHHAaM, He npepbiinaomum 8—10 kM. dns KJI piunHoit 6onee 10 kM
onpeneneHHe nepeaBaeMoil MOIHOCTH MPOU3BOAUTCH CHEI[MabHbIM
pacyeToM MJIH OpHEeHTHPOBOYHO IO AaHHEIM puc. 3.3,

—a— 110 kB
-p- 220xB

1,00

0,75
Pue. 3.3. 3apucuMOCTE A0~
0,50 MYCTUMOTrO TOK3 Harpy3a-
0.25 KH OOHOUENHBIX Kabelb-
' HBIX THHKH 110-220 kB,
0,00+ . . . . . x NMPOJIOXEHHLIX B 3eMIe,

0 10 20 30 40 50 60 70 kM OT HX IJIMHE

JomycTHMele ATUTENbHble MOIIHOCTH COOTBETCTBYIOT YCIOBH IO TTPO-
KJIajKHu B 3eMJie omHoro KaGens. TIpH mpoknaaKe HecKONBKHX Kabeneit
BBOSITCA NonpaBouHkuie KoadduureHTr: 0,9 — uig aByx Kabeneit, 0,77 —
ong gereipex, 0,72 — nius mectd Kabenei. Ilpy npokiaaxke B BO3oyXxe
M BOJIE IONYCTUMBIE [IIUTEIbHBIE MOITHOCTH COOTBETCTBYIOT II0GOMY
KOJIMYecTBY Kabeneil.

Jannvie Tabn. 3.39—3.42 onpeaeneHbl HCXOAA U3 TEMIIEPATYPHI OKPY-
Xalollle# cpeasl: NpH Npoknanke kabend B 3eMne +15 °C ¥ npu npo-
Knajgke B Bodnyxe (Tynuene) +25 °C. Ilpu mpyroit Temneparype OKpy-
Xarollel cpeasl JaHHbBIe YMHOXaloT Ha K03 HLHeHTH, NpHBeaeHHbIE
B Tabn. 3.43.
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Ta6bnuua 3.39

JonycTHMasA No Harpesy JJAHTeIbHAN MOMHOCT
TPeXXKHiabHOro Kabena nanpaxenuem 6—10 kB

CORBE, 6xB 10xB
MM Boanyx 3emna Boaayx 3emna
10 0,7/0,5 0,8/0,6 - —
16 1,0/0,7 1,0/0,8 1,5/1,1 1,5/1,2
25 1,3/0,9 1,3/1,0 1,9/1,4 2,0/1,5
35 1,6/1,2 1,6/1,2 2,3/1,7 2,4/1,8
50 2,0/1,5 1,9/1,5 2,8/2,2 2,9/2,2
70 2,4/1,8 2,3/1,8 3,6/2,7 3,5/2,7
95 2,9/2,2 2,7/2,1 4,3/3,3 4,1/3,1
120 3,4/2)5 3,1/2,4 5,0/3,8 4,7/3,6
150 3,8/2,9 3,5/2,7 5,7/4,3 5,2/4,0
185 4,3/33 3,9/3,0 6,4/4,9 5,8/4,5
240 5,0/3,8 4.4/3,4 6,5/5,1 6,5/5,1

IlIpruMeyaHHuA.
1. B uncnuTene AaHHEBle 1714 Xabened ¢ MeIHBIMH, 3HAMEHaTele — C aJIlOMHHHe-
BBIMH XHIaMH.
2. MoumHocTH g Kabeeil, NpoJoXeHHEIX B BOJE, ONpeneNsloTcd YMHOXeHHeM
noxasareneit Tabn. 3.39 Ha koaddHLHeHT 1,3.
3. Jdns kaGeneit, H3roToBJeHHBIX 10 1984 r. BKII0YHTENBHO, 3HaYEHUA MOLLHO-
cTell clenyeT YMHOXHTD Ha KO3 PHLUHEHTHL:

6 kB, npoknanka B 3emne — 0,855; Mpokxniaaka B Bo3nyxe — 0,82;

10 kB, npoknaaka B 3emie — 0,92; NpoKnagka B Bo3nyxe — 0,91.
4, lonycTuMasi LIMTENbHAA MOILIHOCTE pHBegeHa oaa U= 1,05 Um, cosgp=09.

Tabnuua 3.40

JlonycTHMbIH TIHTeNbHBI TOK /18 TPEXKHJIBHHIX Kabenei
HA HanpaAXedHe 6 KB ¢ MeIHMMH H AMOMHHHEBLIMH XHJIaMH
¢ miacTMaccoBoll MionsuHeld, npoKaaJbLBAeMBIX B 3eM/le H B BO3AyXe

= TokoBHe HaTpy3KH, A

g B 3emne B Boanyxe

% MonueuHunxnopnx | Bynkanusnposal- | IlonnsHHHAXIOpHI | ByTKaHH3MpoBaH-
o H MTONTU3THIIEH HEI/ TONH3THAEH U TONM3THIEH HBIH IONHATHIEH
10 70/55 79/62 65/50 73/57

16 92/70 104/79 85/65 96/73
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OxoHuyauue tabn 340

"§ TokoBEIE HAarpy3sKkH, A

g B semne B nosmyxe

=

% TMonusuuunxnopns | Bynkaunsuposan- | Monusuuunxnopus | Bynkauuanposau-
o H MIOMHITHIIEH HBIH MOMHITHIIEH H MONMHITHIIEH HbIH MONHUITHIIEH
25 122/90 138/102 110/85 124/96

35 147/110 166/124 135/105 153/119

50 175/130 198/147 165/125 186/141

70 215/160 243/181 210/135 237/175

95 260/195 2947220 255/190 288/215
120 295/220 333/249 300/220 339/249
150 335/250 379/283 335/250 379/283
185 380/285 429/322 385/290 435/328
240 445/335 503/379 460/345 -

IIpumMeuaHus.

1. B yvcauTene faHHbie 1ia KaGesaell ¢ MeIHBIMH, JHAMEHATeJie — C aTIOMHHHE-

BLIMH XHIIAMH.
2. MouHocTH 115 Kabeleit, NpoJIoXeHHBIX B BOIE, ONPeaeNaoTCd YMHOXEHHEM

nekasateneit Tadn. 3.40 Ha KosdduuHeHT 1,3.
Tabnunua 3.41

JlonyeTuMbili ANUTeAbHBIH TOK /i ONHOKHILHBEIX Kabeeil
Ha Hanpsaxenue 6 U 10 kB ¢ MeAHLIMHA H ANOMHHHEBBLIMH KHIAMH
C H30JAUHER H3 CIIHTOro NOJHITHIEHA, NPOKJaJbkBaAEMbIX B 3EMJIE H B BO3IYXE, A

Meab ATIIOMHHH I
chcnzuc, (3:::‘;1:{:6 Boanyx 3eman Bosayx 3emna

MM g

50 245 | 290 | 220 | 230 | 185 | 225 | 170 | 175
70 ié 300 | 360 | 270 | 280 | 235 | 280 | 210 | 215
95 370 | 435 | 320 | 335 | 285 | 340 | 250 | 260
120 425 500 | 360 | 380 | 330 | 390 | 280 | 295
150 475 | 560 | 410 | 430 | 370 | 440 | 320 | 330
185 - 545 | 635 | 460 | 485 | 425 | 505 | 360 | 375
240 645 745 530 560 | 505 595 415 440
300 740 | 845 | 600 | 640 | S80 | 680 | 475 | 495
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OKoHuyaHHe Tabn 3.4l

Mens ANIOMUHHH
Ceqeniuc. EE:?:,:? Bo3aayx 3emas Boaayx 3emna

MM poier - :

400 845 | 940 | 680 | 730 | 675 | 770 | 540 | 570
500 3 955 | 1050 | 750 | 830 | 780 | 865 | 610 | 650

5

630 1115 | 1160 | 830 | 940 | 910 | 1045 | 680 | 750
800 1270 | 1340 | 920 | 1030 | 1050 | 1195 | 735 | 820

Tabnuua 342

MonycTHMAas No Harpesy JUIHTeNbHAS MOIMHOCTh TPEXXKHIbHOrO Kabens
HanpsaxenneM 20 1 35 KB ¢ MeqHLIME W aMIOMHHHEBHIMH KHIAMHA
H bymaxHo#i mponuTanHo#l H3oaALHel

20xB 35xB
Ceyenue, Mm?
3emasn Boanyx 3emna Bosayx
C MedHbimu xcunami
25 3,5/4,1 3,2/3,9 - &
35 4,6/4,9 3,9/4,7 - -
50 5,1/6,3 4,0/5,7 - -
70 6,2/7,2 5,8/7,2 — -
95 7,4/87 7,0/8,7 — -
120 8,4/9,8 8,2/10,1 = =
150 9,5/11,1 9,3/11,4 14,0/16,3 13,9/17,2
185 10,7/12,4 10,6/13,1 15,9/18,6 15,8/19,5
C antoMuRUEBH MU HCUNGMU
25 2,8/3,3 2,5/3,1 - -
35 3,2/3,8 2,9/3,6 - —
50 3,9/4,6 3,6/4,4 - -
70 4,8/5,6 4.5/5,6 - -
95 5,8/6,7 5,4/6,7 - -
120 6,6/7,7 6,4/8,8 - —
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OkoHuaHHe Tabm 3.42

20xB 35xB
Ceuenue, Mm?
3emnsn Boagyx 3emnsa Boanyx
150 7,5/8,7 7,7/8,8 11,0/12,9 10,9/13,4
185 8,4/9,8 8,4/10,3 12,2/14,3 12,2/15,1

IIpuMeyaHHu1.

1. B yncnuTene yKa3aHsl IONyCTHMBIE MOLLHOCTH Ais Kabenel ¢ H3onsaLMei, mpo-
NHTaHHOM BAIKHMH COCTaBaMH, COAEPXKAILHMH NMOJIHITHIECHOBBIA BOCK B Kave-
CTBE 3arYCTUTENS, B 3HAMEHaTeNe — C H3oNA1MeH, NPONHTAHHOR HECTEKAIOILHM
COCT2BOM /1M KaHN(OIbHEIM COCTaBOM, COIePXalllMM He MeHee 25 % KaHU(OTH.
2. dns KaGene#t ¢ 3allMTHEIM NOKPOBOM TUMa K, nMpooXeHHHX B BOJIE, TOMY-
CTUMBIE MOIITHOCTH ONpENeNATCA YMHOXEHHEM NToKa3aTeaei npH MpoKiIaake
B 3eMJIic Ha Xo3bduuneHT 1,1.

Tabnuua 3.43

IMonpaBoyHbie K03 dHIHEHTH HA TeMNepaTypy cKpyXatomeH cpean
K Tabua. 3.39-3.42

- E © | Nonpasountie ko3dduuMEHTH Ha TeMNIepaTypy oKpyXalomieit cpersl, "C
3 gy zd
=1 | @ >
Bnd|l 2k
Som| &8 @ ; s = w [=} vy = vy o v =)
SER|ZE|TE| | F|F|F|F|F|F|F[F[F]|F
Sl - =
= os
T =
15 80 | 1,14 |1,11{1,08(1,04|1,00/0,96]|0,92/0,880,83|0,78|0,73|0,68

25 80 | 1,24 |1,20(1,17(1,13|1,09|1,04{1,00/0,95]|0,90{0,85)0,80( 0,74
25 70 | 1,29 1,24]1,20/1,15]|1,11|1,05|1,00{0,94 (0,880,81 | 0,74 | 0,67
15 65 | 1,18 |1,14|1,10{1,05|1,00/0,95]|0,89(0,84{0,77|0,71 (0,63 | 0,55
25 65 | 1,32 |1,27|1,22( 1,17 1,12|1,06)|1,00|0,94|0,87{0,70] 0,71 | 0,61
15 60 | 1,201,15|1,12]|1,05(1,00(0,94(0,88)0,82{ 0,75 [ 0,67 | 0,57 | 0,47
25 60 | 1,35|1,31(1,25(1,20( 1,13 | 1,07 | 1,00{0,93{0,85] 0,76 | 0,66 | 0,54
15 55 | 1,22|1,17|1,12{1,07]1,00/0,93|0,86 (0,79 | 0,71 | 0,61 0,50 | 0,36
25 55 | 1,41 |1,35{1,29|1,23] 1,15 1,08 1,00{0,910,82|0,710,58 0,41
15 50 |1,25|1,20( 1,14 (1,07 | 1,00|0,93 (0,84 (0,76 |0,66]0,54|0,37 | —
25 50 | 1,48 |1,411,34(1,26( 1,18 1,09(1,00(0,89(0,78 0,63 |0,45| —

Hnsg xabeneit ¢ GyMaxHo¥ NponHTAHHOW H30NAIHEH HATIPAXEHHEM
o 10 kB, HecymMx Harpy3Kky MeHbIIIe JONYCTHMBIX, KPaTKOBPEMEHHYIO
Neperpy3Ky nonyckaercs IpHHUMATh B COOTBETCTBHH ¢ Tabnuuei 3.44.
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TaGanuua 3.44

KpaTkoBpemenHas neperpyska kabeneil nanpaxenuem 10 kB
¢ OymaxHoii nponuTagHo# H30AAHeH MO OTHOMIEHHIO K AONYCTHMOI HArpy3Ke

T nuTeALHOCT Ieperpysky, 4
IMpoknanxa
0,5 1,0 3,0
B 3emie 1,35/1,2 1,3/1,15 1,15/1,1
B Bo3nyxe 1,25/1,15 1,15/1,10 1,15/1,05
B Tpy6ax (3emiie) 1,2/1,1 1,15/1,10 1,00/1,00

Ha nepuvon nIMKBHAALMH NOCAeaBapHiHOro pexuma nus xabenei
C M30NIsA1MEl U3 CIIMTOrO MOJMITHIIEHA IOMYycKaeTes neperpyska go 17 %
HOMMHAJIBHOH MpPM KX NPoKJajake B 3eMe H a0 20 % npu npokjaaake
B BO3JyXe, a JIA KaGenell M3 MONMBHHHUIXJIOPHAHOIO MiacTUKA H MO-
nusTHaeHa — go 10 % npu MX NpOK/IagKe B 3eMJie U B BO3IYXE Ha Bpe-
M MaKCHMYyMa Harpy3kH, ecliy €ro NpoNO/K U TeJIBHOCTE He NpeBhillaeT
8 u B cyTKHM, 2 HaTpy3Ka B OCTAJIbHEIE MEPUONBI BpEMEHU HE TIPEBBIIIAET
1000 4 3a cpok cnyx0nl KabGeJeii.

HOnsa KaGeneil, HaxogsANMIMXCA B DKCIIyaTaluu Oconee 15 met, nepe-
rpy3Ka I1o TOKY He JoJDKHa npeBsimars 10 %.

HonycTUMBI TOK Harpy3kKu OQHOUEIHBIX U AByxuenHbix KJI 110—
220 xB, nponoxeHHBIX B 3eMJie U BO3ayXe, IpMBeneH B Tabn. 3.45-3.52.
B ciiyuae gByXileNHBIX JUHUA TOK NpUBeNeH I OXHOM LEnHu.

B Ta6n. 3.49-3.50 yxa3aH qonycTUMBIA TOK Harpysku oIHONEHBIX
n aeyximensux nuHuit 110 u 220 xB, nponoxeHHHIX B 3eMJe XaGejeM
mapxu MBIT.

Paccrosinie Mex Iy LeHTpPaMH NapaieIbHBIX JUHHK BHICOKOTO NaB-
NIEHU s, MPOJIOXEHHBIX B 3EMJIE, IPH pacyeTe B3aMMHOTO TEIJIOBOTO BIIM-
SHHA npuHATo paBHeIM 800 MM. JonycTUMbIe HArpy3Ky JHHHH BeICO-
KOTO HaBJeHHA, MPONOXEHHBIX B 3eMJie, JaHbl AJiA clyyaeB KakK ecTe-
CTBEHHOrO, TaK X MCKYCCTBEHHOIO OXJIaXIeHMS Kabeseil ¢ [MOMOIIbIO
[MpoAONLHON LMPKYIALHHK Macaa co ckopocThio 0,1 M/c, ocymiecTBise-
MO Ha yyacTKaX pa3sNU4YHON JIHMHBL

B rabauue 3.51 ykazaH JOMYCTUMBIH TOK HAarpy3ku JHHMH 110 u
220 xB, nponoxeHHELIX B Bo3ayxe Kabensmu MBIT.

T1pu npoknajke B BO3AYXe BAUSHUE NMapaiielbHBIX THHHUHN BEICOKO-
ro AaBjIeHUs He YYUTHIBAJIOCh.

B Tta6n. 3.52 yka3aH OONYCTMMBIN TOK Harpy3ku JuHH 110 kB, npo-
NIOXKEHHBIX KaGeneM ¢ U30A1[Uel U3 BYTKAaHN3MPOBAHHOTO MTOTM3THIIEHA.

HonycTHMBIN TOK HAarpy3k JUHHUH, NPONOXEHHEIX KabeleM ¢ Imo-
JIM3THIEHOBO U30NALIHEN, IPUBeNeH UIA PacyeTHOH TeMITepaTyphl XHJIhI
90 °C.
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Tabnuma 3.46

Honycrumuit ToK Harpysku auanit 110 kB ¢ KaGenamu
mapox MHAIIIzs u MHArIIIz npu coennnennH oGosnodex
Ha 000HX KOHUAX JMHHH, A

Buj 060/0YKH H CeIeHHE XHIB, MM

"C-ft'}B'r k, Inagkas — TodpupopanHas

150 185 240 270 400 500 625 8OO

OnHouenHas JINHHUA, [TPOJICKEHHAA B 3eMIie

0,8 1 380 | 420 | 480 | 510 | 630 | 700 | 800 | 880

1,2 1 320 | 360 | 410 | 430 530 | 600 | 700 | 730

1,6 1 290 310 360 | 380 | 460 510 570 | 630

0,8 0,8 430 | 490 | 550 580 720 810 | 910 | 1020

1,2 0,8 380 | 420 | 480 510 620 290 | 780 860

1,6 0,8 320 370 | 420 | 450 | 550 610 | 680 | 760

JByXuenHas THHHUA, NPOJOXEHHAS B 3eMJIe

0,8 1 330 | 370 | 420 | 450 | 550 610 | 680 | 760

1,2 1 280 | 310 | 350 | 370 | 450 | 500 | 560 | 6l0

1,6 1 240 270 | 300 | 320 390 | 430 | 470 510

0,8 0,8 410 | 460 | 520 550 | 680 760 | 850 | 950

1,2 0,8 350 | 390 | 450 | 470 | 580 | 640 | 720 | 800

1,6 0,8 310 350 | 400 | 410 510 | 560 | 620 | 680

INpokianKa B Bo3nyxe TpeyroJbHHKOM BIIOTHYIO

- 1 450 510 580 620 750 890 | 1010 | 1160

TIpoknamxa B BO3NYXe TPEYTOJAbHMKOM € 3a3opoM (/= 250 MM)

— 1 500 | 560 | 640 | 6%0 860 | 990 | 1130 | 1310
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npolokeHHHLX B Bo3nyxe Kabeaamn Mapku MBJT, A

Ta6nuua 3.51

JonycTumbill TOK Harpy3kH aunmit 110 u 220 kB,

CeyeHue XUIL, MM?
U KB | K*
150 185 240 270 300 400 500 550 625
110 1 420 | 470 | 550 | 590 — | 730 | 830 — 1920
220 1 - - - - 530 | 630 | 700 | 730 | 770

* k, — K03 GUUNEHT CYTOUHOTO 3aI0JIHEHHA IpadHKa HArPY3KH.

Jonycrumeiit Tox narpy3kn annnit 110 kB, nporoxennnix Kabenem
¢ H3oAANHel H3 BYNKAHWIHPOBAHHOrO NMOJH3THAEHA, A

Ta6anua 3.52

o, Mareptian CevyeHHUe XHIH, MM?
Cw/Br| mmxu 150 | 185 | 240 | 300 | 400 | 500 | 625 | 800 | 1000
OnHouenHasi THHUS, TIPONIOXEHHAS B 3eMIie, k, = 0,8
1,2 350 | 395 | 455 | 515 | 600 | 680 | 745 | 835 | 915
AJTIOMHHHUI
1,6 320 | 360 | 410 | 465 | 540 | 610 | 665 | 740 | 810
1,2 450 | 505 | 585 | 660 | 765 | 860 | 945 | 1055 1150
Melb
1,6 410 | 460 | 525 | 590 | 685 | 770 | 845 | 940 | 1020
JpyxuenHas TMHHA, NPOJIOKEHHASA B 3eMate, kK, = 0,8
1,2 330 | 375 | 430 | 485 | 565 | 635 | 695 | 775 | 845
ANIOMHHU
1,6 300 | 335 | 385 | 435 | 505 | 565 | 615 | 685 | 740
1,2 425 | 475 | 550 | 615 | 715 | 800 | 880 | 975 | 1150
Meob
L6 380 | 430 | 490 | 550 | 640 | 715 | 780 | 865 | 935
IMpoknaaxa B BO3XyXe TPEYTONbHHUKOM, k, = 1 (1= 250 MM)
- amioMuHMit | 415 | 470 | 545 | 620 | 725 | 820 | 910 | 1015 1110
- Melb 525 | 590 | 680 | 767 | 890 | 990 | 1090 ( 1205 | 1310

Ona macinonanonueHHslX KJI 110—220 kB pa3speinaerca meperpya-
Ka 10 MOBHIIEHHA TEMIIEpATYPH XUJIH He Gonee yeMm Ha 10 °C BhIILe
HOpMMPOBaHHOI 3aBonoM. IIpH 3TOM JUTHTEILHOCTE HEIIPEPHIBHOM nepe-
TPY3KH He fomxHa npesbimars 100 4, a cymmapHas — 500 4 B ron. OTHM
YCJIOBHSAM IIPUMEPHO COOTBETCTBYIOT KPAaTHOCTH IEPETPY30K, YKa3aHHbIe
B Ta6. 3.53.
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TaGauua 3.53

OpHeHTHPOBOUHBIE TONYCTHMbBIE AAHTENLHOCTH Neperpy3ok
Kabenpapix aunnit 110-220 kB npn npoxnanke B 3emae, 4

HJonycrumeie
Misciskanoiicm 3arpy3ka JIMTeNBHOCTH IEPETPY3OK, U,
shsiaT nx:cHJncM B B NpeILECTBYIOLIEM NPH KPaTHOCTH NEPErpy3kH
p ¥ pexume
L1 1,25 1,5 1,75 2,0
0 60 2,77 1 0,92 | 0,3
110 0,5 100 59 2,34 | 0,83 | 0,25
1,0 41,7 | 0,75 0,2 0,07
0 46 7,0 3,83 2,0
0,5 42 4,5 2,5 1,25
220 100
0,75 40 3,34 | 1,67 | 0,83
1,0 32 1,0 0,5 0,2

Mpumeyanwue.

IIpuBeneHHbIe JaHHBIE COOTBETCTBYIOT MacIOHanoNHeHHOMY Kabenio 110k B ce-
yeHHeM 270 MM?, IpOIOXeHHOMY B 3eMJie IIPH TeMIlepaType 3eMinH 15 °C u ka-
6eno 220 kB ceuennem 500 Mm? B acGolleMeHTHBIX TpyGax MpH NapaineabHOM
cjiefoBaHH U ABYX JMHHIHA, MpoNoXeHHbIX Ha paccTodHuy 0,5 M, npu ko3 du-
LIMeHTe 3aMoIHEHM s CyTOYHOro rpacduka Harpy3ku 0,85,

Kabenn 110 xB c nnacTtMaccoBoif M3oNgLMel IIpH 3allONTHEHHH CY-
ToyHoro rpactuka Harpysku 0,8 nonyckaer neperpysky B 1,2 paza.

Ilpu npokniaake HeCKONbKHX Kabeeil B 3eMJie, a TAKXKe B TpyOax Npo-
JNOJKHTENIBHO AOMYCTHMBIE MOIIHOCTH (TOKH) NOJIKHEBI GHITH YMEHbIIIe-
HBI NTYTEM BBEAEHHS COOTBETCTBYIOMUX KO3 duLIHEHTOB (Tabir. 3.54).

Ta6nauua 3.54

Ilonpasounbie Ko3ddHUHEHTH HA KodHYecTBO paGoTaomux Kabeneit,
JleXAlHX pAIOM B 3eMlie

Piccraiiing 3HaveHHe KO3 PUUHEHTa CHHXEHNA NPOJOIKHTENEHO
MEXy OCAMH Kabexnelt, [OTIYCTHMOTO TOKA NPH KONTHTeCTRe Kabeneit
o 1 2 3 4 5 6
100 1,0 0,84 0,72 0,68 0,64 0,61
200 1,0 0,88 0,79 0,74 0,70 0,68
300 1,0 0,90 0,82 0,77 0,74 0,72
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Jlns xaGeneif, npoJIoXeHHEBIX B 3eMJIe, IPONO/DKMUTENLHO JOMYCTHMEIE
MOIIHOCTH (TOKM) IPHHATH U3 pacyeTa, YTO yIe/ibHOe TeMJIOBOE CO-
npoTHBJieHHe 3eMaH coctapnser 1,2 M‘K/BT. Ecnu conpotrnsienne or-
JHYaeTcd OT YKa3aHHOTro, CllelyeT IPHMEHSITS NonpaBodyHble Kosdgpu-
LIMeHTHI o Tabs. 3.55.

YnensHble eMKOCTHBIE TOKH OHOG(hA3HOTro 3aMbIKaHUA Ha 3eMJIII0
Kabeneit 6—35 kB ¢ GyMaxHOH H3onsiMed M BA3KOM NPONKUTKON NpH-
BeJleHBI B TabJ1. 3.56.

Ta6nuua 3.55

Ionpapounbie KoadHHUOHEHTH HA NPOROIKHUTENLHO JONYCTHMBEE TOKH
Ans KaOeneli, MpONOXKeHHLIX B 3eMJie, B 3ABHCHMOCTH
OT yIeJNbHOr0 COMPOTHBIEHHA 3eMIIH

VYaensHoe rennosoe | [Tonpasou-

XapakTepHUCTHKa 3EMJIH CONpOTHBICHHE, | HblH KO3~
wK/Br dunsment

Tlecok BnaxHocThio Gonee 9 %, mecyaHo- 0,8 1,13
TIMHMCTAs MoYBa BAaXHOCThIo Gonee 14 %
HopmanbHasi ouBa | Nnecok BAaxHocTsio 7—9 %, 1,2 1,00
necYaHO-TIMHHKCTAs NOYBA BIAXHOCTLIO 12—14 %
Tlecok BraxHocThIo Gonee 4 % M MeHee 7 %, 2,0 0,87
MecYyaHO-IITMHKUCTAA MOYBa BJiaXXHOCTbIo 8—12 %
Tlecok BnaxHocThlo 6onee 4 %, KaMeHHUCTad 3,0 0,75
nousa

Tabnuua 3.56

YaensHble eMEOCTHBIE TOKH olHOGga3HOTO 3aMBKaHHA Ha 3eMal0 Kabenei
6—35 kB c dymaxHol HaoasuHel U BA3KON npomuTKOMN, A/KM

o KaGenn KaGenu c otzensto |, "% KaGenu | KaGenu c OTaeNBHO
E= CMOACHON | OCBMHUOBAHHHMH [ F = | CMOACHOH | OCBHMHLOBAHHHMHE
§ a H30NANHER KHIaMu % g H30NANHEH KHIaMH

= § 6kB | 10kB| 20kxB 35kB & § 6kB | 10ks| 20kB 35xB
10 0,33 — - -~ 120 | 0,89 1,1 34 4,4
16 0,37 | 0,52 - - 150 L1 ] 1,3 3,7 4,8
25 0,46 | 0,62 2,0 - 185 1,2 | 14 4,0 —
35 0,52 | 0,69 2,2 - 240 1,3 | 1,6 - -
50 [0,59 | 0,77 2,5 - 300 | 1,5 | 1,8 - -
70 0,71 | 0,9 28 3,7 400 1,7 | 2,0 - -
95 0,82 1,0 3,1 4,1 500 | 2,0 | 23 - -

128




Texnuueckue napametpsl kabeneit 10—110 kB c usonsuuet u3 CIID
NMpHBeAeHH B Tabn. 3.57-3.63.

Ta6bnuua 3.57

HuaykTHBHOE ConpoTHR/IeHHe XHAN Kabens ¢ waonsnuei 3 CIID
€ YYETOM 3a3eMJeHHs 3KpaHa ¢ 2-X cTopoH

HuaykTHBHOE cOnpoTHBIeHHE, OM/KM
g:f::‘n”':‘:;;'g 10xB 20 KB 35KB

el 000 | & |ooot| & | ool &
50 0,184 0,126 0,217 0,141 0,228 0,152
70 0,177 0,119 0,210 0,133 0,220 0,144
95 0,170 0,112 0,202 0,125 0,211 0,135
120 0,166 0,108 0,199 0,123 0,208 0,132
150 0,164 0,106 0,193 0,116 0,202 0,125
185 0,161 0,103 0,188 0,111 0,196 0,120
240 0,157 0,099 0,183 0,106 0,192 0,115
300 0,154 0,096 0,179 0,103 0,187 0,111
400 0,151 0,093 0,173 0,097 0,181 0,105
500 0,148 0,090 0,169 0,093 0,176 0,100
630 0,145 0,087 0,165 0,089 0,172 0,096
800 0,142 0,083 0,160 0,085 0,167 0,091

* PaccToAHHe MeXIy KaGeiMM B CBETY PaBHO IHaMeTpy Kabend.

Tabnuua 3.58

ConpoTHB/IeHHe XHIIB MOCTOAHHOMY TOKY Kabens
¢ naonsuued ua CIID npr 20 °C

ConpoTHBIEHHE, HE MEHEE
HomMuHanbHoOe cedeHue
2
bl MeTHOR XHAK, OM/KM anioMHHHEBON KUK, OM/KM
50 0,387 0,641
70 0,268 0,443
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OxoHyaHnue Tabn 3.58

HoMHHaneHOE cedeHHe R
KHITH, MM? MeIHOR XuiH, OM/xM | amoMuHHCBOH XHAN, OM/KM
e 0,193 0,320
120 0,153 0,253
150 0,124 0,206
185 0,0991 0,164
240 0,0754 0,125
300 0,0601 0,100
400 0,0470 0,0778
500 0,0366 0,0605
630 0,0280 0,0464
800 0,0221 0,0367

IIpumeyaHHue.
ConpoTHBAeHHE XHJH MPH TeMIlepaType, oTaIHYHOM oT 20 °C, BHYHCIsgeTCH
no ¢popMmyne:

R=R,-(2345+ 1)/254,5 — ang MenHON XHIH,
R =R, - (228 +1)/254,5 — nngamoMHHUEBO! XHITH,

rie T — TeMmepaTtypa Xuianl ,"C,
R,, — copoTHBIEHHe XHUNH NMpH Temnepatype 20 °C, OM/xM,

R, — conpoTHBIEHHE XHIK NIpH TeMriepaType T °C, OM/KM.

Ta6Gnuua 3.59
Emxocts kabens ¢ nsonsuueh n3 CIID, Mg®/km

Cegenne

KHIB, MM? 50 | 70 | 95 | 120 | 150 | 185 | 240 | 300 | 400 | 500 | 630 | 800

10kB (0,23]0,26(0,29/0,31(0,34|0,37 (0,41 0,45|0,50(0,55| 0,61 | 0,68

20xB |0,17/0,19(0,21(0,23(0,26 0,27 | 0,29 (0,32 | 0,35] 0,39 0,43 | 0,49

35xB |0,14]0,16(0,180,19(0,20|0,22(0,24| 0,26 0,29 (0,32 0,35 0,40

1oxkB | - | - | = | = | - [(0,131]0,141(0,151|0,172)0,1860,202|0,221
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JIunun HanpaxeHueM 6—10—20 kB nomiexar npoBepke Ha MaKcH-
MaJIbHY10 NoTeplo HanpsaxeHus ot LII1 xo yaanenHoit Tpancdopmarop-
Ho# IIC (TII) 6—10-20 xB.

ONBIT NpoeKTHPOBAHUSA THHHU MK 6—10—20 kB moka3skiBaeT, YTO JO-
CTaTOYHO aHAJIM3HPOBATh TOJNBKO peXHUMH KpaiitHuX TTII: 6auxalimen
K IIIT u HauGosee yganeHHOH,

CpenHue 3HayeHHS noTeph Hampaxenus B KJI 6—10—20 kB co-
CTaBJIAIOT 5~7 %, IPH 3TOM MEHbIIHE 3HAYEHH A COOTBETCTBYIOT JIJIMH-
HBIM, 2 GOJIbIIME — KOPOTKHMM JUHHUAM 0,4 kB, orxomamum ot TII
6—10-20/0,4 xB. JIuuuu 6—10 KB, uayLIHe K 3IeKTPONPpHEMHHKAM 3TO-
ro HanpsXXeHHs, IPOREPAIOTCA Ha JONYCTHMBIE OTKJIOHEHMA Hanpsxe-
HHA, pernmaMeHTHpyemble TOCT 13109-97.

KaGenpHble THHUM (KpoMe 3allMLIAEMEIX MIABKUMH MpeloXpaHu-
Te/IAMH) TOAJNIEXKAT NMPOBepKe 1Mo TepMHUYecKoil cToiikocT mpy Tokax K3.
Temneparypa Harpesa npoBepsieMbIX IPOBOTHHUKOB NpH K3 o/KHA OHTH
He BBHIIIE c/IeAYIOUIMX MpelebHO JONYCTHMBIX 3HaYeHu#, °C:

Kab6enu no 10 kB BKIIOUHTENBHO € H3ONALMEN:

OyMaXxHo-TIpoHTaHHOM 200
MOAMBHHHIXJIOPHIHON UK pe3anHOBON 150
NMoNH3TUIeHOBOM] 120
KaGenn 20220 kB 125

[MpenenbHble 3HaYeHHS YcTaHOBUBIIerocs Toka K3, cooTBeTCTBY-
jolllero TepMUYecKoit croiikoctu kabeneit 10 xB ¢ meaHoM ¥ aTlOMUHKE-
Boit X W0l u 6yMaXHOH! H30ALMel, MpHUBeNeHB Ha pUc. 3.4.

HauGonbuee pa3putHe B Poccuu

nonyuunu cet 6 KB, Ha ux fomo npu- 1 KA [ 240,
XomUTCA OKOMO 50 % NPOTAXKEHHOCTH 4 ]
ceredt cpefHero HampsiokeHusi. OXHUM O |
U3 HallpaBIeHUH pa3BHUTHA ceTell cpen- 35 _150] %
HEro HanpsAXeHHs ABAAETCA NepeBold ¢ X Y
cet 6 kB Ha 10 xB. Dro Hambonee Y s e
CJIOXHO OCYHIECTBHTh B TOPOACKHX Cce- 2400 1N L]
TAX, rIe ceThb 6 KB BhIMONHeHa Kabe- 12“\ o % Pl
neM. 25 o E
BiusiHMe TOBBIMIEHHOTO HATIPSIXeE- 132 .\‘\ \\ SN
HMS Ha CPOK CyXGhi Kabesnelt, nepe- 20— \w\" o
BeJeHHBIX ¢ 6 Ha 10 KB, ompenenser 120\\\\} _&u‘_
cIenyIomyIo MocaenoBaTeIbHOCTEL MpH- 15 N B \\
HATHSA pelieHHH. 93 \&\“\ LN
1ol \\\‘2‘\‘
\ [—
Puc. 3.4. Tepmudeckas cTofikocTs Kabenefi 5 T~
6—10 xB ceuyenunem 95—-240 mm*: — — amio-
MHHHUH; ---- — Melb 0 05 1,0 1,5 —e
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Ilenecoo6pa3HocTh UCMONL30BAHHUS Kabeneit 6 KB Ha HanpsxeHUH
10 xB uau ux 3amensl nipu nepesofe KJI 6 kB Ha Hanpsxenne 10 kB cne-
JIyeT OTpene/ATh UCXOAS U3 TEXHHMKO-3KOHOMUYECKOI'0 aHalu3a ¢ YYETOM
MecTHBIX ycnoBuil. TIpu 3TOM cleayeT y9UTHBaTh, 4YTO CPOKH paboThl
Kabeneit 6 KB, nepepeaeHHBX Ha HanpsaxeHue 10 kB, B 3aBUCHMOCTH
OT MX COCTOSHHS Ha MOMEHT IepeBoa U ¢ YUYEeTOM PeXHMOB paboThl JIH-
HHH pacnpefe/IMTEIbHON M NMHUTalouIed ropoackoif ceTH (10 U nocie nepe-
BOJA), 4 TAKXe MpeJIIecTBYIOEro cpoka paboThl Kabenel Ha HOMMHAb-
HOM HalpsiXeHUM MOTYT OBITh NPHHSATHL paBHLIMH:

20 rogamM — 1141 KaGeNbHBIX JIMHUHA FOPOACKOH pacnpele/INTe/IbHOM
CETH CO CPOKOM 3KCIUTyaTallMM KaGeneit fo mepesona He bonee 15 net;

15 rogam — ayig KaGeNbHBIX IMHUH FOpOACKON pacnpeleNnTe/IbHON
CETH CO CPOKOM 3KCIlyaTaliuu Kabenett no nepesoaa 6onee 15 net u ans
Kabe/IbHBIX JIMHUMI, TOKOBasA Harpy3Ka KOTOPbIX NOCJE NepeBo/a B Teye-
HMe BayKaluX NATH JIET MOXET NpeBLIcKTh 0,5 AIMTEIBHO JONYCTHMOI;

8—12 ronaM — and NHHKMHA ropofcKoil mMUTaloNIeH ceTH M A KaGenb-
HBIX JIMHHH, TOKOBas Harpy3ka KOTOphIX NocJie nepeBofia Oyaer npepbl-
marh 0,5 AMTHTENEHO JOMYCTHMOM.

CrnenyeT cCYHTaTh, YTO YKa3aHHEIE CPOKH paboThH KaGenbHBIX THHHH
nocne HUx nepesona ¢ 6 kB Ha Hanpsixenne 10 kB He siBAAI0TCA Npeneb-
HBEIMHM M MOTYT GBITE YBETHYEHBI C YYETOM TEXHHYECKOTO COCTOAHUA Ka-
GeNbHBIX IHHHUH M CTENeHH cTapeHNd M M3Hoca M30JIALMM Kabenei.

Ilo ucTeyeHHH yKa3aHHBIX CPOKOB 3KCIUJIyaTallMM KaOelbHBIX JIM-
Hull, nepeBefeHHLIX ¢ 6 KB Ha Hanpaxeuue 10 kB, cTeneHs cTapeHus
M M3HOCA M30JIAIHH PEKOMEHAYEeTCA YCTaHAB/IMBATh NIYTEM M3MepeHUs
3JIeKTPHYECKHX XapaKTepUCTUK (CONPOTUBIEH U U30SLIHY, TaHIeHca
yria AMSJIeKTpUYeCKHX IOTeph), BCKPHITHS U pa36opku Tpex o6pa3iioB
Kabeieit OJHOTO ¥ TOrO Xe roJia IIPOKJIaJKH H IlepeBo/ia Ha MOBHIIEHHOE
HamnpsKeHHe U onpejelieH:s 3HaueHU A 3KBHBaJIECHTHOTO HanpsaXeH U
npoGos.

IToTepu 3/eKTPO3HEPruM B KabeJie CKIaAbBalOTCA M3 NOTEPh B TO-
KoBeIyllleH YacTH ¥ H30JAUHH Kabend. [loTepu B ToKoBeayuled YacTu
OIPENCNAIOTCA B 3aBUCHMOCTH OT HOMMHAJIBHOTO HAaNpsKCHHUSA, MaTe-
pHana XHasl ¥ 3arpy3Kd KJ1, a B usonsauuu xaGenedt — OT HaIpSIXeHHs
¥ TAaHTEHCa YINa TUANeKTPHYeCKUX NoTeph. [ SKCIyaTHPYeMBIX B Ha-
cTosllee BpeMsl Kabelell roJoBsle IOTEPH 3JIEKTPOSHEPIHH B U30JIALHHU
COCTaBJAIOT:

6—10xB 0,9—1,5 TeiC. KBT4/KM
20-35xB 2,5-5,5 teic. kBru/km
110xB 30—60 TriC. KBTu/KM

Menbll e 3Ha4YeHUA OTHOCATCA K KabensaM MaJTbIX ceueHu .



Paapen 4

CXEMbl CETU
SJIEKTPOSHEPIETUMECKOWN CUCTEMBbI

4.1. HOMUHAJIbHbBIE HAMPSXXEHUA
SNEKTPUYECKOW CETHU

HoMuHanbHEIE HAIPAXEHUA 3MEKTPHYECKHMX ceTel obiero HasHa-
YeHHUs nepeMeHHoro Toka B PD ycTaHOBNEHH AetiCTBYIONIMM cTaHAap-

TOM (Tabu. 4.1). Ta6 4.1
Ada0JIHLIAa 4.

Homunansabie Mexnydasnbie HanpsukeHus, KB, ans sanpaxenni
ceume 1000 B no IT'OCT 721-77* (c wamenennsmu 1989 r.)

= | 22 TpanchopmaTopn TpaHchopmaTopu ® é' o =

£ | & &'| nasrorpancdopmatopn 6e3 | nabroTpancdopmatopn | g £ £Z

=X 258§ PITH ¢ PITH 2288

52| 8a2 Sohk g

Of|g=E ez

E | & S Z| Iepenynnie | Bropuunme | Ileppudnmne | Bropuunnie E 8 I 2

= =% | ob6morkn | o6MmoTkH*** | o6moTkM | oB6MoTkm B %O
(3)* | (3,15)* | B)m (3,15)** | (3) m (3,15)* =3 (3,15) (3,6)
6 6,3 61u63* 6,316,6 6u6,3* | 6,3u6,6 7.2
10 10,5 101 10,5** | 10,5u 11,0 | 10 1 10,5** | 10,51 11,0 12,0
20 21,0 20 22,0 20 u 21,0** 22,0 24,0
35 - 35 38,5 351 36,75 38,5 40,5
110 - - 121 110wm 115 | 1151121 126
(150)* - - (165) (158) (158) (172)
220 — — 242 2201 230 | 230m 242 252
330 - 330 347 330 330 363
500 - 500 525 500 - 525
750 - 750 787 750 - 787
1150 - - — 1150 — 1200

* HoMHHa/IbHbie HRIIPAXEHUA, YKajaHHbIE B CKOOKaX, AJisi BHOBb TPOEKTHpYE-
MBIX ceTell He PCKOMEHAYIOTCA.
** Nns TpancopmaTopoB H AT, mpHcoeAWHAEMEIX HEMOCPEACTBEHHO K IMHAM
FEHEPaTOPHOTO HANPAXEHHSA 3TeKTPHUECKHX CTAHLHY HIIH K BEIBONAM reHepa-
TOPOB.
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*** B HOpMATMBHO-TEXHMYeCKOH NOKYMEHTaUHMH Ha OTAEAbLHHE BUAH TpaHC-
¢dopmartopos K AT, yTBepXaeHHOH B ycCTaHOBJIEHHOM IOPALKE, JOJNXHO yKa-
3RBATHCA TONBKO OLHO M3 IBYX 3HaYeHM A HanpsXeHHs BTOPHYHBEIX o6MOTOK.
B ocobuiX cny4yasax JonyckKaeTcsi NpUMeHeHHEe BTOPOro HaNpsaXKeHH s, YTO JOMX-

HO CMIeLINaTEHO ONpeAe/IATLECA B HOpPMaTHBHO-TEXHHYECKOH TOKYMEHTALHH.

MexayHnaponHas ajekTpoTexHu4ecKas KoMmuccHa (MOK) pexomeH-
AyeT cTaHAapTHLIe HanpsaxeHU Buue 1000 B ana cucteM ¢ yactoTol
50 I'u, ykazanHsle B Tabn. 4.2.

Ta6nuua 4.2

HomuHansHoe HauGonbmee HoMmnHanbsHoe HauGonsbmee
HanpsXcHHE pa6ouce Hanpsaxe- HanpsXeHHe pa6odce HanpAXe-
INEKTPHIECKHX HHE NCKTPO- 3JICKTPHIECKHX HHE AEKTPO-
ceTeH ob6opynoBaHHA cereit obopynoBaHHA
3,0 3,3 3,6 110; 115 123
6,0'; 6,6' 7,2 132; 138 145
10; 11 12 (150) (170)
(15) (17,5) 220; 230 245
20; 22 24 He yctaHoBneHo -
33 36 To xe 363
352 40,5 To xe 420
(45) (52) To xe 525°
66; 69 72,5 To xe 765*
To xe 1200

! He pexoMeHIyeTCA A/IS TOPOACKHX SNIEKTPHIECKHX ceTelt.

? PaccmaTpuBaeTCsl YHHDUKALUA 3THX 3HaYeHH .

} Hcnonb3yetca Takxe 440 kB.

* lonyckaeTcsa NpUMeHeHHe HanpsXeHUH B TuanasoHe 765—800 kB npu ycio-
BMH, YTO UCNBITaTe/ibHOE HaTIpAXeHHE 21eKTpo0oBOpYIOBaHMA TaKoe Xe, KaK
U nna 765 xB.

IIpuMedaHH 4.

1. HanpaxeHu4, yKasaHHHe B cKoOKax, 115 BHOBb MPOEKTHPYEMBIX ceTel He pe-
KOMeHyloTcH.

2. ITpoMexyToyHOE 3HaYEHHE HANpIXeHNA Mexay 765 n 1200 kB, cyuiecTseH-
HO OT/NHYalouleeca OT 3THX 3HayeHU i, GydeT BBeJeHO, eC/IH OHO OKaXeTcs He-
06XoMMMBIM B KaKkoM-HUGYIb reorpadHyeckoM paitoHe; B 3TOM Clydae B IaHHOM
paioHe He HONXHBI IPHMEHATLCA HanpaXxeHud 765 u 1200 kB.

3. B ogHoM reorpadudeckoM paioHe peKoMeHAyeTCA MPUMEHEHHE OIHOTO 3Ha-
YeHHS U3 CNeAYIOLI KX rpyNni HanGonbuux pabounx HanpsxeHH it 245—-300-363;
363—420; 420-525.
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H3BecTeH pAl NONBITOK ONPENEIHTE 3KOHOMHYECKHE 30HH NIPHMeE-
HEHHSA 3JIeKTponepenay pa3HHIX HanpsokeHuH!. YIOBNeTBOPHTENbHEE pe-
3YJIBTATHL AN Beel MIKajIbl HOMMHAJBHBIX HANIPAXEHHHA B IHAIIa30He
oT 35 no 1150 xB naet asmnupuueckas ¢opmyna, npennoxeHHas I. A. Mn-
JIApHOHOBHIM: '

1000

U,= ; 4.1)
3500![. +2500/ P

rae: L — DIMHa TMHUH, KM,
P — nepenasaemMasi MOIHOCTh, MBT.

B PoccuH nony4uiad pacnpocTpaHeHHe BE CHCTeMbl HAIpAXEHH !
3NIeKTpHYECKUX ceTeit nepemeHHoro Toka (110 kB u Bmime): 110-330—
750 xB — B OBC Cesepo-3anana u yactuyHo llentpa — u 110—-220—
500 kB — B OBC neHTpanbHBIX H BOCTOYHBIX perHOHOB CTPaHBI (CM. TaK-
xe 1. 1.2). Ing srux OBC B kayecTse cleAYOIIEH CTYNIEHN NPHHATO
HanpsaxenHe 1150 kB, ssenennoe B FOCT B 1977 T. Pax nocTpoeHHBIX
y4acTKoB 3JleKTponepesiayn 1150 kB BpeMeHHO paboTaloT Ha Hampsxe-
HuH 500 xB.

Ha HuiHemHeM 3Ttane pa3suTHA EDC PoccHu ponb cHcTeMoobpa-
3y0OIIMX ceTel BeinonHsaIoT cetd 330, 500, 750, B psame 3HeprocucTeM —
220 xB. Ileppo#t cTyneHbIo pacnpeaeIuTeNbHLIX ceTelt ob1Iero nojas30pa-
HuA gsnsaoTca ceti 220, 330 u yactuaHo 500 kB, BTOpO# cTyneHb0 — 110
M 220 KB; 3aTeM 3JIEKTPO3HEPTHA paclpencifieTcs 10 CETH NEKTPO-
cHaGXeHHS OTAENbHBIX NoTpebuTeNel (cM. nn. 4.5—4.9).

YcnoBHOCTE AeNleHUS ceTel Ha cHcTeMoobpa3sylolie | pacipese-
AUTENbHEIE IO HOMHHAJILHOMY HAalMPSXEHHIO 3aKJII0YaETCS B TOM, YTO
O Mepe POCTa TUIOTHOCTH Harpy3oK, MOITHOCTH 3NEKTPOCTAHIIMM H OXBa-
T4 TEPPUTOPHH 2JIEKTPHYECKHMMH CETAMM YBeJIHYMBAETCHd HallpsXeHHe
pacnpefienMTeILHOH ceTH. BTO 03HAYAET, YTO CETH, BRITTONHAIOIIHE DYHK-
LUK cHCTeMOO6pa3yloliuX, C NMOABJICHHEM B SHEprocucTeMax cereit 6o-
Jlee BHICOKOIO HaNpAXeHH NMOCTeNIeHHO «IIepealoT» UM 3TH GYHKIIHH,
npeBpallagch B paclipefeIATeNIbHbIE, PacnipenenurensHas ceTh oblero
Ha3HaYeHHs BCErNa CTPOUTCA IO CTYNMEHYATOMY NPHHIUMIY NYTeM IO-
CNe/loBaTeJIbBHOTO «HAJIOXEHHS» ceTeldl HecKoNbKuX HanpsaxeHHH. [To-
SABNEHHeE cliefyonlel CTYNIeHH HaNpsKeHU CBSA3aHO ¢ POCTOM MOIIHOCTH
eXTpPOCTaHIM W Lenecoobpa3HOCTHIO ee BhIIauyH Ha Gojiee BHICOKOM
HanpsxeHHH. [IpespanieHue ceTH B pacnpefeTHTENLHYIO IPHBOIHUT K CO-
KpalleHHIO JJIMHEI OTAENBHHIX JIMHUHA 3a cYeT IIPHCOCAHHEHHSA K CETH
HoBuIx [1C, a TaKke K M3MEHEHHIO 3HaYeHHWH W HanpaBjeHHH MOTOKOB
MONIHOCTH IO IHHHAM.

ITpu cyluecTBYIOIMX NMIOTHOCTAX 3/IEKTPHYECKHUX HArpy30K H pa3-
BHTOM ceTH 500 xB oTKa3 oT KNaccHYyecko# IIKaghl HOMHHANBHEIX Ha-
npsxXeHU# ¢ marom okono aAByx (500/220/110 kB) u nocTeneHHBIM Nepe-
XOJOM K IIary MIKaJIkl oKofo YeThipeX (500/110 xB) aBnsgercs TeXHHYECKH
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H 3KOHOMHYeCKH 060CHOBAHHHIM pellleHUeM. Takad TeHACHIMA MOA-
TBEPXAETCA ONBITOM NEPENOBRIX B TEXHHYECKOM OTHOIIEHUH 3apybex-
HEIX CTpaH, KOrfia CeTH IPOMEXYTOYHOT0 HanpaxeHus (220-275 xB)
OrpaHHYHMBalOTCA B cBoeM pa3BuTuM. Haubosnee nocienosaresHo Takas
TeXHHYecKas MOMUTHKA IIPOBOIMTCA B SHeprocucTeMax BenukoGpuTaHuH,
Hranuu, lepMaHuH H ApyTHX cTpaH. Tak, B BenukoGpHTaHUH BCe 1IHpe
Hcnonsayetcs TpaHcopmanusa 400/132 kB (koHcepBupyeTcs ceTh 275 xB),
B 'epmanuu — 380/110 xB (orpaHHYMBaeTcqd B pa3BUTHH ceTh 220 xB),
B Uranun — 380/132 kB (xoHcepBHpyeTcs ceTh 150 kB) u T. .

HauGonsiree pacnpocTpaHeHHe B KaYeCTBE paclpeAe/iuTeIbHLIX No-
nyaunu cetr 110 kB xak B OBC ¢ cucreMolt HanpsaxeHu# 220-500 xB,
TaK ¥ 330-750 xB. Yaensuni sec munu# 110 kB coctannser oxono 70 %
obme# mporaxenHocTH BJI 110 kB u oime. Ha 3ToM HanmpsixkeHHH ocy-
IIECTBAETCA DEKTPOCHAGXEeHHE MPOMBIILUICHHEIX NPENMpHATHI H 3Hep-
I'OY3J/I0B, TOPOJIOB, 3NEKTPHGHMKALHSA XKeJIE3HONOPOXHOr0 M TPybonpoBoji-
HOro TPaHCIOPTa; OHH ABJIAIOTCA BepXHell CTYNEHbIO pacnpeeeHHs
3IEKTPOIHEPTHH B cenbekol MecTHocTH. Hanpsaxenue 150 xB monyuu-
JIo pa3BHTHe ToNBbKO B Konbckolf SHeprocHcTeMe H IUISL HCNIONb30OBAHHU A
B IPYTHX PETHOHAX CTPaHH HE pEKOMEHIYyeTCH.

Hanpsaxenus 6—10—-20—35 kB mpemHa3sHaueHH [UIS paclpeleiu-
TeJIbHbIX ceTeldl B ropolax, ceJibCKOA MECTHOCTH H Ha IPOMBIILJIEHHBIX
npeAnpuATHAX. [IpeMMyIIecTBeHHOE PacpOCTPaHEHHE HMEET HallpsKe-
Hue 10 kB; cetu 6 KB coxpaHsIOT 3HAYHUTENBHAIM yIeJbHbIH! Bec o Npo-
TAXEHHOCTH, HO, KaK NIPaBHJIO, HE Pa3BHBAIOTCA H 10 BO3MOXHOCTH 3a-
MeHsloTes cetaMu 10 kB. K atoMy Kiaccy npuMEiKaeT uMelomeeca B TOCT
HanpaxeHue 20 xB, nmonyunBmiee orpaHH4YeHHOe pPaclpoCTpPaHeHHe
(B OHOM M3 LIEeHTPAJILHLIX patoHOB I. MOCKBHI).

Hanpsxenue 35 kB ucrons3yercs 1 co3fanus LI cereit 10 kB
B ceNLCKOM MecTHOCTH (pexe Mcnonbayetca TpaHcdopmauus 35/0,4 xB).

4.2. NPUHUMNB!I NOCTPOEHUA CXEMbI
SNIEKTPUHECKOW CETU

BoiGop cXeMBl pa3BHTHA 3/IEKTPHYECKHX CeTeH 3aKITio4aeTes B OIpe-
JeNIeHUH:

CXeM BBIJaYM MOIIHOCTH HOBHIX (pacIIHPAEMEIX, PEKOHCTPYHPYEMEIX)
3/IeKTPOCTaHLHH;

NMYHKTOB pa3MelieHUus HoBRIX I1C, cBsa3elt Mexny HUMH (rpad ceTH)
H cxeM npucoenHHeHus [IC K cyIeCTBYIOUIMM M BHOBb COOPYXaeMEIM
ceTAM;

o6beMa PeKOHCTPYKIHH CylLIecTBYOIUX JUHUA H [IC, nocTHrmux
¢u3uYecKOro WIM MOPaJILHOIO U3HOCA;

KOJIMYecTBa H MOIlIHOCTH TpaHcdopMaropob Ha [1C;
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MpeNBAPHUTENBHBIX CXEM 3IEKTPUYECKHUX COEIMHEHHH NIEKTPOCTaH-
uuit u I1C;

THIIa, MOILIHOCTH M pasMEILEHHs KOMIICHCHPYIOIMX H PEryJIHpYIOIUX
YCTPOMHCTB; )

CeYeHHU NpoBo/ioB (KOHCTPYKUMH da3sl) TMHUU 3NeKTponepeayy;

ypoBHeit TokoB K3 1 MeponpuaTHit 10 HX OrpaHHYEHHIO;

SKOHOMHYECKHX IToKa3aTene! pa3sBHTUA U QYHKIIHOHHPOBAHHA CETH.

Ha coBpeMeHHOM ypoOBHE, JIDM BHICOKOH cTemeHH oxBaTa OOXMTOMH
TEpPHTOPHH CTPaHHBl CETAMH, pedb MIET, INIaBHBIM oGpa3oM, 06 ONTH-
MH3aIHHU Pa3sBHTHA CyLIECTBYOMIeH 3/IeKTpHYeCKO CeTH, IIpN KOTOpoi
HeoOXOIHMO HCXOOHUTH H3 OOIINX MPHUHIIUIIOB €€ IOCTPOEHHUSA C YIETOM
MepCHeKTABBL

BreiGop cxeMBbl 3JIEKTPHYECKHX ceTell BHINONHSAETCSA, KaK IpPaBHIIo,
Ha cIeIyIonIne MepCcIeKTHBHEIE YDOBHH:

EH3C — pacyerHmiit cpok 10 ner;

pacipelieNHTeNBHAA CETh — pacYETHBIH CpoK 5 JeT;

ceTh BHELIHEro 3JIeKTpocHabXeHH A MPOMBIIIJIEHHBIX NPeANPHATHHA,
SNIeKTPHGULIUPYEMBIX YIaCTKOB XeJle3HBIX J0poT, epeKayHBaloMHX CTaH-
MK MarvcTpanbHHX HedTeNnpoBOAOB, Ta3oNpoOBONOB M NMPOAYKTOIPO-
BOZIOB, BBIIaYH MOIIHOCTH 3JIEKTPOCTAHIMI U T. [1. — CPOKH BBOAA B pa-
60Ty (OCBOEHMS MOMIHOCTH) 06LEKTa, C KOTOPEIM CBA3AHO COOpPYXEeHHE
poeKTHpyeMOH ceTH.

Tormonorus 3NMeKTPHUYECKHX ceTeldl pa3BUBaeTCs B COOTBETCTBHH C Teo-
rpa¢HYecKUMH YCIOBUAMH, paclipefie/IeHHeM Harpy3oK M pasMellieHHeM
SHEProMCTOYHMKOB. MHOroo6pasue M HeCXOXECTh 3THX YCAOBHM NpH-
BOIAT K GONBIIOMY KOMUYECTBY KOHMUTYpallUil U cXeM 3JIeKTpHYeCKou
CeTH, obJiaflaloliMX pa3HEIMH CBOHCTBAMH M TeX HUKO-3KOHOMHYECKMMH
nokasarensiMi. ONTHMansHOe pelieHHe MoXeT GHTHL HaeHO myTeM
TeXHHKO-9KOHOMHYECKOro CpaBHeHU S BapuaHTOB (CM. pasfen 6).

CocrapyieHie HauGoee 1ejlecooGpa3sHEIX BapMAHTOB CXeMBl ABJIA-
€TCA JOCTATOYHO CNOXHON 3amayeif, Tak Kak Mpy GOJNILIIOM KOJIHYecTBe
TIYHKTOB ITHTaHHSA U Y3JIOB HAarpy30K KOJIHYECTBO BO3MOXHBIX BapHaH-
TOB MOJNy4YaeTcd o4yeHb GonbmuM. Hcnonp3oBaHne HMEIOIMXCA KOM-
MBIOTEPHBIX MPOTpaMM CYIIIECTBEHHO obJierdaeT penmeHue 3a0aqyu, XoTH
OIBIT M UCKYCCTBO NMPOEKTHPOBIIHKA MPONOJIXAIOT 0CTABaThCH peIalo-
UM haKkTopOoM.

OcHoBHble TpeGoBaHNA K cXemMaM ceTH. [IpH NpoeKTHPOBaHHH CXeM
'BEKTPHYECKHUX ceTell HoNXHa obecneyHMBaThCA SKOHOMHYHOCTE HX
Pa3BUTHA U QYHKIIHOHHPOBAHHA € YYETOM pallHOHAJIEHOTO COYETAHUSA
'COOpYXKaeMBbIX 3JIEMEHTOB CETH ¢ NeHCTBYIOIIMMH. B nepeylo ouepens
HeoOX0AMMO paccMaTpHBaTh paboTOCIMOCOGHOCTS AEHCTBYIONIMX ceTei
‘TIpd IepCNEKTHBHOM YPOBHE 3JIEKTPHYECKUX HAarpy30K C YYeTOM (H3H-
YeCKOro M MopajibHOro M3Hoca MTHHHUR M IIC M MX BO3MOXHON pexoH-
CTPYKLHH (cM. 11. 4.10).
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Pa3puTHe ceTH TOMXHO MpeaycMaTPHBATLCH Ha OCHOBE Liejiecoobpa3-
HOCTH MCIOJIb30BaHHSA TEXHHYECKH M 3KOHOMHYecKM OBOCHOBaHHOTO
MHHHUMYMa CXeMHBIX pelieHHH, o6ecneunBaOINX MOCTPOEHHE CETH
H3 THIIOBBIX YHH(HIIHPOBAHHbBIX 3]IEMEHTOB B COOTBETCTBHH C HOPMAaTUBHO-
TeXHNYecKolt JoKyMeHTauue no npoektuposanuio IIC u nuHMiH.

Cxema s/leKTpryecKoi ceTH JoXHa OLITE THOKOH M obecrieunBarh
COXpPaHEHHE NPUHATHIX PEUIEHNH [0 €€ Pa3BUTHIO NP BO3MOXHBIX He-
GONBIIHX OTKJIOHEHH AX:

VPOBHeH 3/IEKTPHYECKHUX HArpy3oK M 6ajaHCOB MOLIHOCTH OT ILJia-
HHMPYEMBEIX;

Tpacc BJI u nromanok INIC oT HaMeYeHHEIX;

CPOKOB BBOJa B paGoTy OTAENbHBIX 3HEPrOO6LEKTOB.

Ha Bcex aTanax pa3BUTHA CETH CleAyeT NMpeAycMaTpHBaTh BO3ZMOX-
HOCTE €€ NpeobpasoBaHUsl ¢ MHHAMAaJIbHBIMM 3aTpaTaMH JJIsE JOCTHXKe-
HHS KOHEYHBIX CXeM M mapaMeTpoB JuHMH 1 TIC,

IIpn NMpoeXTUpOBaHUH Pa3BUTHA CETH pPeKOMeHJyeTcd NpeaycMma-
TPUBaTh KOMILIEKCHOE 3JIEKTPOCHa0XEHHE CYLIECTBYIOLIHX U NepClieK-
THBHBIX ITOTpeOHuTeNeH He3aBUCHMO OT X BEIOMCTBEHHOH TIpHHanJjexX-
HOCTH M (hopMBl coGcTBeHHOCTH. [IpH 3TOM pekoMeHayeTcs YUHTHIBaTh
Harpy3Ku ApYTHX IOTpeOMTeJeH, pacoNoXeHHBIX B pACCMRTPHBAaEMOM
pajioHe, a TaKXe HaMe4YaeMbIX Ha pacCMaTPHBaEMYIO MEPCIIEKTHBY.

Ilpu npoeKTHpoBaHHUY pa3BHTHUA cUcTeMoobpasyoueil ceTn creny-
€T UCXOOHNTh M3 LeJjilecoobpasHocTH MHOropYHKLIMOHAIBHOTO HasHave-
HHA BHOBb COOpYXaeMbIX TUHUIA:

YBeJIHYeHHE IMPOIYCKHON CIIOCOOHOCTH ceTH ANA obecneyeHUs
ycTOHYHBOHK M HagexHOH napajneasHol pabotel OOC;

HaJeXHas BeIJJaya MOTTHOCTH 2JMeKTPOCTaHTIHI;

MUTAHHE Y3JI0B HArpy3KH.

PexoMennyetcs u3beraTk NPAMBIX CBA3eH MeXY 3MeKTPOCTAHIHAMH
(6e3 MpoMeXyTOYHEIX OTGOPOB MOIIHOCTH), JUIA Yero MX HeobBXOAMMO
[NpOKJIaIbIBATh YEPE3 KPYNHBIE Y3/l HAIPY3KH.

ITpM NMpoeKTHPOBAHUH PA3BUTHA INMEKTPUUECKUX ceTelt Heobxonumo
obecneynBaTh CHHXXEHHE NOTEPD JIEKTPOSHEPrHH 0 3KOHOMHUYECKH 060~
CHOBAaHHOIO YPOBHA.

CxeMa 3/IEKTpHYECKOM CeTH IOMXHA JIOMYCKATh BOSMOXHOCTE 3¢ dek-
THBHOTO IPHMEHEHU S COBPEMEHHBIX YCTPOICTB peeiiHo# 3amuTh (P3),
PEXUMHOI M npoTHBoapapuitHoit aproMatuku (I1A).

ITocTpoeHHe ANMEKTPUYECKOH CETH NOIXHO COOTBETCTBOBATh Tpebo-
BaHMAM OXPaHH OKpYXalomei cpensl (cM. 1. 4.11).

Cxema monxna oGecledyHBaTh ONTHMANBHHIN YpoBeHb TOKOB K3,
3HaYeHH S KOTOPHIX Ha IIKHHaX 3neKTpocTaHHif H [IC He JONXHE mpe-
BHIIIATH CJIEAYIOMIMX:

HanpsixeHue, kB 110—-150 220-330 500-750

Tok, KA 31,5 40 63
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Jlng orpanndeHus ypoBHe# TokoB K3 cnenyeT npenycMaTpHBath co-
OTBETCTBYIOIIHE CXeMHEIE U peXXMMHBIE MEPCIIPHATHA.

Oco60 BaXHBIM TpeOOBaHMEM K cXeMe ABJseTcH obecleueHue He-
00xoIMMOH HaleXHOCTH, NIoZl KOTOpoi MOHHMMaeTcs CIIOCOGHOCTE BHINON-
HATH 3ajJaHHble QYHKIUH, COXpaHAA FKCIJIyaTallMOHHEIE NOKa3aTenu
B YCJIOBHSX, OT'OBOPEHHEIX B HOpMaTHBHEIX JoKyMeHTaX. CoracHo ITYD
BCe JNEKTPOTIPHEMHHUKH MO TpebyeMoif creneHyn HaJeXHOCTH paslene-
HEI Ha TPH KaTeropHHu.

ITepeas xamezopusa — 3MeKTpONpUEMHMKH, HapyllleHHe 3JIeKTPO-
CHabXeHUS KOTOPEIX MOXET MOBJIeYb 32 cOGOH OnacHOCTh I XKHU3HH
JniofeH, yrpo3y 6e30MacHOCTH rocyapcTsa, 3HaYNTeNbHBIH MaTepHakb-
HEIH y1iep6, paccTpoicTBO CIOXHOrO TEXHOJIOrMYECKOro Ipoliecca, Ha-
pylieHHe GYHKUMOHUPOBAHHUA 0cO60 BaXHEIX 3JIEMEHTOB KOMMYHaJIb-
HOT'O X0351icTBa, O6BEKTOB CBA3M U TEJIEBUIEHHA. DTH 2JIEKTPONPHEMHUKH
JOJIKHBI 06ecreYnBaThCA 3NEKTPO3IHEPTHEH OT JABYX He3aBHCHMBIX HC-
TOYHHMKOB NMUTAHUA (TAKOBBIMH, B YaCTHOCTH, CYUTAIOTCH IBE CHCTEMBI
WM IBe ceKl[uM 1uH ogHo# I1C, nuraomeiics OT JBYX HCTOUHUKOB),
M NIEPEPBIB B HX JIEKTPOCHAOXKEHHH MOXET OBITH JOMYIIEH TOJILKO Ha Bpe-
M$1 aBTOMaTHYECKOro BBOJa pe3epBHOTO MHTAH M.

M3 cocTaBa 3/1eKTpONPHEMHUKOB NMEpBON KaTeropuu BHIAENAETCA
ocobas rpynna 3jJIeKTpoIpHeMHHUKOB, GecriepeboiiHas pabora KOTOPEIX
HeoGxonnMa ans Ge3aBapMifHOro OCTaHOBA IIPOM3BOACTBA C LIeJbIO Ipe-
JIOTBpaIEeHMs YIPO3Hl XHU3HH Joziel, B3pRIBOB M MoXapos. [l aneKTpo-
cHabXXeHM STOM rPyNIbI 2JIEKTPONIPHEMHHKOB JOJ/IKEH NpeJycMaTpuBaTh-
cd TpeTHil (aBapHHHEIN) He3aBUCHMBIN HCTOYHUK, MOILIHOCTE KOTOPOro
OOJXHAa GHTH JocTaTovyHa I Ge3aBapHifHOro ocTaHOBa IPOM3BOACTBA
M KOTOPHBIYf aBTOMAaTHYeCKH BKJIIOYAETCA NMPH MCUE3HOBEHHH HaIlpsKe-
HHS Ha OCHOBHBIX HCTOYHHKAX.

Bmopaa kxamezopua — 31eKTpONPUEMHUKH, NIEpEPHIB 3JIEKTPOCHA0-
XKeHHS KOTOPHIX CBS3aH ¢ MACCOBEIM HEIOOTIIYCKOM ITPOAYKLIMH, IPOCTO-
eM paboyHX, MEXaHH3MOB M T. 1. TH 31eKTPONPHEMHUKHN peKOMeHIY-
eTcst ofecneyrBaTh JEKTPO3IHEPryeit oT IBYyX He3aBUCHMBIX HCTOYHHUKOB
TMUTAHUA; DU 3TOM JONMYCTHM TepephiB 3JIeKTPOCHAGXeH s HA BpeM4,
HeoOX0oIMMoOe IS BKJIIOYEHH S pPe3ePBHOIO MUTAHUA JIeXYPHBIM Mepco-
HaJIOM HJIM BHe3JHoilt 6puranoi.

Tpemsa kamezopusa — Bce OCTAJBHBIE 3NIEKTPOIIPHEMHUKH. 3MeKTpo-
cHabXeHHe 3THX 3JIEKTPONPHEMHUKOB MOXET BBINOJIHATHCH OT OJHOrO
HCTOYHMKA NUTAHUA NMPH YCIOBHH, YTO MEePEPHIBH 3JIeKTPOCHAOKEeHH,
HeobOXoIUMBIE [J1S1 PEMOHTA HJIH 3aMeHbI MOBPEXIEHHOT0 3JIEMEHTA CETH,
He NMPEeBHIIAIT 1 CYTKH.

IIpu pazpaboTke cxeMbl 3JIEKTpocHabXeH!sT HeOOXOAHMO UMETE B BUALY,
4YTO MOTPEGHTENH 2JIEKTPO3HEPTHH, KaK MMpaBHJIO, COCTOAT U3 3JIeKTPO-
NPHEMHMKOB, OTHOCAIIMXCA K Pa3/IHYHBIM KaTeropuaM 10 TpebyeMoi
CTeNeHN HaJeXHOCTH 3JIeKTPOcHabXeHn .
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B cooTBeTCTBHM C JEHCTBYIOIUMMH HOPMATHBHEIMM JOKYMEHTaMU
cxeMBl IpucoeiHeHus 3nekTpocTaHuuit U [IC K cucreMoobpasymomieit
CeTH JOJIXHBI o6ecrnieynBaTh HaIeXK HOCTh MTHTAHH A SHEPTOY3JIOB M TPaH-
3UT MOIITHOCTH IO TIPHHINTTY «N-1», B nporecce peanu3aluyi NpoeKTHOH
CXeMBbl CETH JOMNYCKAeTCs HENOJIHOE PE3epPBHPOBAHME OTAEIBHOIO 3HEPro-
y3Jia ¢ orpaHNYeHHeM ero MakCHMaJbHOM Harpy3kH Ha BpeMsl peMOHTa
HJIH 3aMeHbl OCHOBHOrO 060pynoBaHud Ha 25 %, Ho He 6onee 400 MBT
NPy BHEIIHEM 3IEKTpocHabXeHuu Ha Hanpsxeduu 750 kB, 250 MBr —
npH 500 kB, 150 MBT — nipu 330 xB 1 50 MBT — ipu 220 kB (11pu yeno-
BHH obecrnieueHNs MUTAHUA OTBETCTBEHHHLIX ITOTpeGUTEIEH).

CxeMa M nmapaMeTpsl 3JeKTpHYECKON ceTH NOMXHBI obecneynBaTh
HaIeXHOCTh 3JIeKTpocHa6XeHHd, TpH KOTOpol B ciiydyae OTKJIIOYEHHUS
060t IMHUY WM TpaHchopMaTopa cOXpaHsaeTcs MUTaHHe NoTpebuTe-
Jielt Ge3 orpaHHYeHMS HArpy3KH c coOiiofieHeM HOPMaTHBHOTO Kaue-
CTBa 3/IeKTPO3HEPTHHU.

[MoMuMo 061IHX TPEOOBAHM I K HAIEXX HOCTH M MPOIIYCKHOMN CIIocob-
HOCTH CHCTEMOOGpa3yIoIIuX U pacTipeleIMTeNbHBIX ceTell obliero Ha-
3HAYEHH A PerlaMEHTHPYIOTCS COOTBETCTBYIOUIHE TPeGOBaHMS K OTAE/b-
HEIM rpynmnaM rnotpebureneil — MpoMbILIIEHHBIM NIPEANPHATHAM, TATO-
BBIM IOJICTAHLIUSIM 3/IeKTPHPHIIHPOBAHHBIX XKeJIe3HbIX JOPOT, HACOCHBIX
H KOMIIPECCOPHBIX CTAHIIHIf MarucTpanbHBIX TPyGOIIPOBOIOB M IPYTHX
norpe6ureneit (nmn. 4.6—4.8). B HopMaTHBHBIX TOKYMeHTaX KOHKPETH3H-
pOBaHbI TpebOOBaHUs 110 pe3epBUPOBAHNIO, KOJIMYECTBY Lielieit M TpaHc-
¢opmaTopos Ha [IC, cxeMaM npucoenuHeHus [1IC K ceTH.

Ecnu paccMaTpHBaeMble BADHAHTHI CXeMBl CYIIECTBEHHO pa3/imya-
JOTCA TIO HAZEXHOCTH 3JIeKTPOCHabXeHUd, peKOMeHAyeTcs MpPOH3BO-
IHUThH 3KOHOMHMYECKYIO OLIeHKY YIllep6a OT HEIOOTIIYCKA 3JIeKTPOIHEPrHH
B COOTBETCTBHH C METOAMKOM, H30XeHHOMU B 1. 6.5. Yuer yuiep6a ot He-
LOOTIIYCKa 3/IeKTPO3HEPT UM ITPH BHINIONTHEHHH TEXHHKO-5KOHOMHYECKHX
pacyeTOB 10 BHIOOPY CXEM 3JIEKTPHYECKHX CeTell peKOMEH/IYeTCH TAKXe
B CNEYIOIIHX cnyYyasax:

IIPH pacyeTax MPONMYycKHOM cnoco6HOCTH cHCTeMooGpa3yIomHX ce-
Teil no ycJIoBHsIM B3aMMOpe3epBHPOBAHHUS;

IJIS1 onpelieIeHUs OTHOCUTENBHON 3¢ deKTHBHOCTH PasTHYHBIX Me-
PONPHATHH, pEKOMEHIyeMBbIX 1151 06ecnieueHus TpeGyeMOoll HaleXX HOCTH;

TIpH 00ocHOBaHUM 3¢deKTHBHOCTH TIOBLIIIEHHMS YPOBHell Hamex-
HOCTH (CTENEHH pe3epBUPOBAHH) CBEPX HOPMAaTHBHBIX TpeGOBaHM .

Tunp KoEpHTYpaLHH 3TeKTPHYECKHX ceTeil H HX npnMenenHe. OGime-
IIPHHATAs KyaccHDUKaU 3NeKTpHUecKUX ceTelt o HX KOHPUTypaunu
oTcyTcTBYeT. OQHAaKO, HECMOTPA Ha MHOTOOOpasHe MpUMeHAEeMEBIX KOH-
urypaunit u cxem, M06yI0 CETh MOXHO pPacuJieHHTb Ha OTAENbHBIE
y4yacTKH, onupaloninecq Ha LII1, u oTHECTH K OMHOMY M3 paccMOTpeH-
HBIX HH3XE THIOB (pHc. 4.1).
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Puc. 4.1. OcHoOBHBIE THITH KOH(HUTYPALIUK CETH!
a, 6 — pagnansHeie ¢ ogHol (P1) m neymsa (P2) BJI; &, 2 — 3aMkHyTHEe oT ogHoro LTI
c onHoit (31) u aByms (32) BJI; 9, e — ¢ aBycropoHHuM (oT aByX [IIT) nuTanneM
no ogHoi (1) 1 asyM ([ 2) BJI; w— y3nosas ¢ Tpemsa LT (¥); MHoroxoHTypHas (M)

Odunapnasn paduaavnasa cemb (Dajnee, 0N COKpamleHus, tam Pl,
puc. 4.1, @) apnseTca HaubGollee fenieBoit, HO obecleYNBaeT HAMMEHBIYIO
HaJIeXHOCTD; NMOJIyYWJia LIHPOKOE paclpocTpaHeHHe KakK MepBhlil 3Tamn
PasBHTHA CETH — NMpH HeBOMBIIMX Harpyskax npucoeguHeHHBIX I1IC 1 Bo3-
MOXHOCTH MX pesepBUpoBaHus mo cetd cpeaHero (CH)!' nnu Husmero
Hanpsaxenusa (HH). IIpu 3ToM i NpaBUIBHOTO IPOEKTHPOBaHHSA CETU
yXe Ha [lepBOM 3Talle CIeAYeT pelluTh, B KAKOM HallpaB/ieHHH HamMeyaeT-
cf JajibHe e pa3BUTHE CETH, YTOOR TIPMBECTH ee K OTHOMY M3 THIOB
o puc. 4.1, 6, é NN 2.

Jeoiinaa paduanvras cems (TN P2, puc. 4.1, 6) 3a cyeT 0yonupoBa-
HHA JMHHHU (Ha ONHHUX MJIM pa3sHbIX ollopax) obeclieYHBaeT pe3epBHpO-
BaHMe NMUTAaHUA NMoTpebuTesel. DTa cxeMa XapaKTepH3yeTcs paBHO-
MEpHOi 3arpyskoif o6enx BJI, 4To cOOTBETCTBYET MUHUMYMY TIOTEPS,
He BLI3bIBAeT YBeJMYeHHs ToKoB K3 B CMeXHBIX y4acTKax ceTH, 03BO-
JISIET OCYILIECTBIATh YETKOE BeleHNe peXHMOB paboTH ceTH, obecrneyn-
BaeT BO3MOXHOCTh NpHcoeanHeHus [1C no npocTeiuM cxeMam.

IIpu snexTpocHabxeHuHu pakoHa oT ofHoro III1 HaxonsaT npume-
HeHUe TaKXe 3aMKHYmble cemu Koablegoil KoHuzypayuu oiNHaAPHbIE
(tun 31, puc. 4.1, 6) u aBoitHbIe (Tin 32, puc. 4.1, 2). JlocToMHCTBaMU 3THX
CXeM, KaK M paAHalibHbIX, ABIHIOTCA He3aBUCMMOCTb IIOTOKOpacIpe-
HeNeHHs OT TIEPETOKOB B CETH BhICIIero HanpsoxeHus (BH), otcyrerpue
BJIHAHMSA Ha ypoBeHb TOKOB K3 B mpuieralomux cerdax, BO3MOXKHOCTh
MIpUMEHEH A NMPOCTHX cXeM npucoeqnHenus I1C.

Illupokoe mMpuMeHeHNe HAXONHUT 2aMKHYMAR 0OUHAPHASR Cemb, OIU-
paomasca Ha gea LTI (rum [1, puc. 4.1, d). Dta koHbHUrypauusa o6pasy-
eTcd B pe3yJibTaTe MO3TANHOrO pa3BUTUA ceTH Mexay nsyms LITI. Tpe-
HMYIIecTBAMH TaKoi KOHGUIypallMH ABNSIOTCS BO3MOXHOCTh OXBaTa

! B pasnene 4 CH — cpegHee HanpsAXeHHe.
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TEPPUTOPUHU CETAMH, co3aHHe WHH Mexny aByms LIIT nns mpucoenu-
HeHMs o Mepe HeobxopuMocTH HoBeIX IIC, yMeHblIeHHe cyMMapHOH
mrHet BJI o cpaBHeHMIO ¢ NpHcoennHeHUeM Kax ol I1C «mo Kparyaii-
LieMy nyTH» (YTO NPUBOAMT K CO3aHUIO CIOXHO3aMKHYTOM ceTH), BO3-
MoxxHocThb npucoenuHeHus IIC mo ynpomenHsiM cxeMaM. Henocrarka-
MH KoHdurypauuH J[1 asngioTca Gonbilag BeposSTHOCTh HESKOHOMHUY-
HOTO NOTOKOpAaclpele/iecHHsl IPU napajuleibHON pabore ceTeil pazHBIX
HamnpsiKeHUH M noBbilIeHWe ypoBHe#l TokoB K3, BhI3bIBalolee HeoOXo-
JHMMOCTh CEKIIHOHHMPOBAHUS B HOPMaJlbHBIX pEXXHUMaXx.

Monudukauueit xonburypauuu 1 apiaserca saMchyman 0eoinan
cems, onupawomasca Ha asa III1 (tum 2, puc. 4.1, ). [IpumenseTcs
npu Gosiee BHICOKMX IUIOTHOCTSIX HAarpy3ok, obnaaaer npakTHYecKH TeMH
XKe MpeuMYIlecTBaMH M HeOCTaTKaMu, YTo ¥ KoHurypauns J1.

Yan0eaa cems (Tun VY, puc. 4.1, x) umeet Gonee BHICOKYIO HalleX-
HOCTE, yeM JI1 1 [12, 3a cyeT npucoeaHeHns K TpeM LII1, onHako nioxo
ynpasisieMa B peXXHMHOM OTHOILIEHHU U TpeOyeT COOpYXEHUSI CIOX HOA
y3nopoyt IIC. Co3ganue Takoit ceTH, KaK NpaBuio, OLIBAeT BEIHYXIEH-
HBIM — TIPM BOBHHKHOBEHHH TEXHHYECKHX OrpaHHYeHHN 171 JanbHei-
11IETO HCMOJIb30BaHUA ceTH THIa JI1.

Mhuoeoxonmypnaa cems (Tun M, puc 4.1, 3) apisercd, Kak IpaBHIIO,
pe3ynbTaTOM HEYNPaBJISEMOro Pa3BUTHA CETH B YCIOBHSX OrpaHHYEH-
HOro KoJInyecTBa M HepaBHoMepHoro pasMemenns LI1. Xapakrepuay-
eTCsl CIOXHBIMH cxeMaMH npucoenuneHus I1C, TpynHoctamu obecne-
YeHHUS ONTUMAIBHOTO PeXMMa, MOBEIIIIEHHHIMH YPOBHAMH ToKOB K3.

OcHoOBOH pallHOHANIBHOI'O MIOCTPOEHHUS CETH ABJISETCA PUMEHEHHE
MPOCTHIX TUNOB KOHQHIypaluil ¥ UcloNk30BaHHE B KayecTBe KOMMYTa-
IIMOHHBLIX MYHKTOB, IIaBHLIM 0o6pa3oM, I1C cnenyronieii cTyneHu Hamnps-
xeHus, apngomuxcs LI ais npoeKTHpyeMo# ceTH.

JIlns pacnipenenuTeNLHON CeTH TAKUMH KOHMDUIYpaLHAMH ABIAIOTCA
B NepByIo oyepedr ABoiiHas paauanbHasg ceTh (P2) m onMHapHas 3aM-
KHYyTas, onupawoiuasca Ha gpa III1 (I1). TexuuKo-3KOHOMHYeCKHE HC-
c/leJOBaHUSA M aHaJlu3 o6NacTH MPHMEHEHHS 3THX KoHDUTrypanuit mo-
Ka3blBalOT, YTO NMpUMeHeHHe KoHGurypauuu tina P2 (kak npaBuJo,
Ha OBYXUEMHBIX onopax) 3¢ dexTHBHee NpH HeGONBIIUX PACCTOAHUAX
ot notpeéutene#t go 1111 u npH BEICOKUX YPOBHAX Harpy3lok. 3ToT THN
CeTH HaXONUT MPHMEHEHUeE IS 3JIeKTPOCHADXEHU S IPOMIIpeAN pHATH I
M OTAEJbHBIX patioHoB roponob Ha HanpsikeHHH 110 kB (cM. . 4.5 1 4.8).

Kondurypauus 11 HaxoguT mupoKoe NpuMeHeHne B cetax 110 xB
15 3neKTpudHKal K NoTpeduTeNei celbeKoif MECTHOCTH, a TAKXe B pac-
npeaeJuTeNbHEX ceTax 220 xB, obecneunBas ¢ HAUMEHBIIUMH 3aTpaTa-
MM MaKCHMAaJBHBIH oXBaT TeppHTOPHH. TeXHHYECKHMHU OrpaHUYeHU -
MU 414 KoHpurypauuu JI1 apasioTes nponycKHas crocoOHOCTh rojloB-
HBIX Y4YacTKOB, KOTOpas JIO/MXHa 00ecrieuuBaTh 21eKTpocHabXcHUe Beex
npucoenuHeHHbIX [IC B nocseaBapufHOM peXHMe IIPH BLIXOAE ONHO-
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ro U3 HUX, a TaKXe TMpelelbHOEe KOJIHYECTBO NMpucoeauHeHHHX T1C
(cM. . 4.4). IIpy BOZHMKHOBEHHH TEXHHYECKHX OrpPaHMYEHMH IS NaNhb-
Helfnrero HcnoiIk30BaHUA ceTH THna /1 ona MoxeT GhITh Tpeobpa3oBa-
Ha OHMM M3 croco6oB, yKazaHHBIX Ha puc. 4.2. CxeMa puc. 4.2, a aABns-
eTcsl MPEeATOYTHTENBHOM, TaK KaK He YCIOXHAeT KOHQUTYPAIHIO CeTH,
OIHaKO BO3MOXHOCThH €€ IPUMEHEHU S 00yCIIOBJIeHA 6J1arONPHUATHHIM
pazMemenHeM Hoporo I1I1 oTHocuTenbHO paccMaTpUBaeMolt CETH; cXe-
MBI pHc. 4.2, 6—2 NPUBOJASAT K CO3IaHUIO Y370BbIX (¥Y) U MHOTOKOHTYp-
HEIX (M) KoHbUrypalM# U yCOXHeHHI0 cxeM oTaenbHbX IIC; cxeMbl
pHc. 4.2, ¢ 1 2 TPUMEHAIOTCA B TeX clly4yasX, KOTAa COOpyXeHHe HOBO-
ro IIIT oka3siBaeTcs Hellesleco0GpasHbIM.
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Puc. 4.2. BapnaHTel npeobpazoBaHus KoHbUrypauuu ceti Tuna Ji1:

a — 3axoj Ha HoBrllt LII1; 6 — coopyxenue BJI ot Hosoro 1111; 6 — coopyXeHue CBA3M
MeXxny AByMA KoHGurypauusamu J11; 2 — pacceuka ogHo#t KoHpHrypauuu JI1 1 3axon
€€ Ha ITOACTAaHLHIO ApYToro y4acTka cCeTH

Kondurypauus Tuna 2 obnagaer 6onplioi mporyckKHo# cnoco6-
HOCTBIO M MOXET HCIIOJIb30BaThCH JIHTENBHOE BpeMs be3 npeobpa3opa-
HH# B Apyrue Tunsl. OHa npuMeHseTca B ceTax 110 kB cucteM snekTpo-
CcHaGXeHHA TOpoloB, a Takxe B ceTax 110—220 kB ans snexrpocHabxe-
HHA NPOTAXEHHBIX MOTpeGuTENed — 3NeKTPUDUIHPYEMbIX XeTe3HBIX
aopor ¥ Tpy6onpoBOIOB.

3aMKHYTHIe KOHQUTYpallHH, onHpaomuecs Ha onuu LIT (31 u 32),
HCTIONB3YI0TCA, KaK MPaBUIIo, Ha TIepBOM 3Tare Pa3BUTHSA CETH: INEPBhIE —
B CeJIbCKO/l MECTHOCTH € MOCINeNYIOLIMM IIpeobpa3oBaHyeM B IBa yYacTKa
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THna [I1, BTOpEle — B ropofiax ¢ MocJeYIOIIHM Ipeobpa3oBaHHeM B IBa
yyacTkKa THna J12.

IIpuMeHeHHe CIIOXHO3aMKHYTHIX KOHQUTYpallMii pacripelieTMTeIb-
HoO# ceTH (THNoB ¥, M) u3-32 NnpHCcYIHUX HM HeNOCTATKOB (CM. BHIIIE)
HeXeaTelbHO, OJHAKO B YCIOBUAX pa3BHBalolleica ceTH H3bexarh HX
He ynaetcs. [To Mepe nossnenuns Hoseix LIIT cnenyer cTpeMuThCH K yIpo-
HIEHHWIO MHOTOKOHTYPHOI ceTH; npH 3T0oM Hophle 111 nenecoobpasHo pas-
MELIATh B €€ Y3JIOBBIX TOYKAX.

CucreMo00pa3syiolne ceTH XapaKTepH3yloTcsd MEHBIIMM MHOrooGpa-
3MeM THNOB KOHGHUIypauMU. 31ech, KaK NMPaBUIO, NIPHMEHSIOTCS KOH-
¢urypauuu /11 u V. Ilpu 3TOM B KayecTBe Y3J0BEIX TOYEK UCTONIb3YIOTCS
pacnpen-ycTpoicTpa anekTpocTaHUMH 1 9acTs IIC cetn. Kondurypauus
cucreMooBpa3yIollel CeTH yClOXHseTcs TeM Goblile, 4eM IUIMTeNbHee
OHa pa3BHBaeTCd B KaYeCTBe CETH BRICILEro Kacca HaNpsXeHHUs; Tocie
«HaJIOXeHHA» CeTH CJENVIONIEro Kacca HanpsaXeHHs HaYuHaeTcs Ipo-
Lecc ynpomeHu s KOHQUrypaluy ceTH HH3LIEro HAIpPsSIKEeHUS.

Bonpockl paaMellleHus M criocobos npucoeaunenns IIC, onpene-
JISIONINE CXeMY CETH, paCCMAaTpPUBAIOTCA B I1. 4.4,

4.3. CXEMbI BbIJAMM MOLLHOCTH
MU NMPUCOEAMHEHUSA K CETU 3JIEKTPOCTAHLIMIA

Cxema BHIZaYM MOLIHOCTH 3JIEKTPOCTAaHLMH 3aBHCHUT OT KOHGHTIY-
PallMH H CXEMBIl 3JIEKTPHYECKON CETH 3HEPrOCHCTEMBI, B KOTOPO#l C0O-
pyXxaeTcs 3JIEKTPOCTAHIUSA, U, B CBOIO OYepelh, CYIIecTBEHHO BIHAET
Ha JaJIbHeiilee pa3BUTHE 3TOA CETH.

CxeMBl BBIZIa4YK MOIIIHOCTH KPYIHEIX 3eKTpocTaHLui K yanossiM [TC
OCHOBHOI{ CETH B HOPMAJILHEIX peXHMax paGoThl 3HEProcUcTeMEI ¥ B HOP-
MaNbHOI cXeMe ceTH IOMKHE 06ecnedyBaTh BOSMOXHOCTh BRI 124y Beel
pacronaraeéMof MOIIHOCTH (32 BHIYETOM Harpy3KH pacnpefeiaHTelbHol
CETH M COOCTBEHHEBIX HYXJ) Ha BCeX 3Talax COOPYXEHUS 3JEKTPOCTaH-
OHH (3HeprobGNoK, oyepens).

CxeMa nprcoeguHenuss ADC Ha BcexX 3Tanax BBOIA MOIIHOCTH J0JIX-
Ha obecneynBaTh BeIIaYy BCeil pacnojiaraeMoil MOIHOCTH (32 BHIYETOM
Harpy3KH pacnpefeTHTEebHON CeTH H COGCTBEHHEBIX HYXM) B JIo6oii
MEPHO], CYTOK WJIM rofia KakK IpPH MOJIHOM CXeME CETH, TaK U IIPH OTKJIIO-
YeHUH JMo60H TMHUH AN TpaHchopMaTopa CBA3H IIKH Oe3 Bo3Jeii-
CTBMS aBTOMAaTHKH Ha pa3rpy3ky ADC.

B cxemax npucoeauHeHHA K ceTH KpynHEX ['DC u K9C Ha opranu-
4eCcKOM TOIUJIMBE Ha BCeX 3Tallax BBOJA MOIIHOCTH peKOMeHAYyeTcsa obe-
CMeYHBaTE BO3MOXHOCTE BEIIa4YH BCell pacnonaraeMolf MOIHOCTH CTaH-
MM (32 BHIYETOM HArpy3KH pacnpeleIMTe/IbHON ceTH H COOCTBEHHEIX
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HYXH) B JiloGO! nepuon CYTOK MJIM rofa Kak IMpH paboTe BceX OTXOMf-
OUX IMHHY, TAaK M OTKJIIOYEHHH OIHOM M3 JIMHHH.

B KayecTBe pacyeTHOro roja, Kak MpaBUIio, MPMHHMAETCSH IOl BBOIA
nocieaHero sHepro6noka. Ilpy 3ToM cienyeT YYHMTHIBAaTh, YTO MO Mepe
pa3BUTHA 3HEPTOCHUCTEMBI Y TIOABIIEHHUS HOBEIX 3MIEKTPOCTAaH LM palioH
moTpe6NeHus 3/1eKTPOIHEPIMU paccMaTPHBAEMON 3NEKTPOCTAaHLUHH CY-
XAETCH; 3TO MOXET IPHBECTH K H3MEHEHHIO MOTOKOB MOLIHOCTH 110 OT-
xonawuM BJI. B cBs3H ¢ 3THM cxema BbIlay¥ MOLIHOCTH JIONXHa GBITH
NpoBepeHa Ha MepcleKTHBY He MeHee 5 JeT nmoclie BBOAA MOC/IEAHETO
3Heprobioka.

OCHOBHBLIMH NPHHUNNHANBEHEIME BONPOCAMH ABIAIOTCS BLIOOp Ha-
MpSXEH s, HAa KOTOPOM BBIIaeTCS MOLIHOCTh, ONMTHMaNbHOE pacnpene -
JeHHe reHeparopoB Mexny PV pa3Hbix HanpsxeHHH, KOIHYECTBO OT-
xoaamux BJI Ha KaxaoM M3 HampsAXeHHH, xapakTep H 00LeM IIOTOKOB
0OMEHHOMH MOILTHOCTH.

TpeGoBaHHA K IVIaBHBIM CXeMaM 3JIEKTPUYECKUX COeIMHEHU ] a/1eK-
TPOCTAHIM i pernaMeHTHPOBaHBl HOPMaMH TEXHOJNIOTHYECKOTO MPOEKTH-
poBauusa ADC, KDC n I'9C.

Ipu HanpsaxeHusax 330—750 kB B kayecTBe [JIaBHBIX CXeM 3JIEKTPH-
YECKHUX COENMHEHMH 3JICKTPOCTAHIMH MOMYYHIH LIHPOKOE HCIONb30-
BaHHeE:

IIBE CHCTEMEI IIIMH ¢ TPeMS BBIKJIIOYATEIAMH Ha Be Lenu (cxeMa 3/2);

JBe CHCTEMBI IIIHH ¢ YeThIPhMS BHIKI04YAaTeIIMH Ha TPH LienH (cxe-
Ma 4/3);

6J10YHEBIE cXeMEI reHepatop — TpaHchopmatop — nuuus (I'TJI) — PY
nonuxapuei IIC cooTBeTCTBYIONIEro HANIPAXKEHUS.

HekoTopoe npUMeHeHHE MOJIYYHJIM H APYTHE [JIaBHBIE CXEMBL 3JIEK-
TPHYECKHX COEIHHEeHHH 3IeKTpOCTaH LINI:

6nounsle cxeMbl ['TJI ¢ ypaBHUTE1bHO-00XOOHBIM MHOTOYTOJTEHHKOM;

cXeéMbl MHOTOYTONEHUKOB C YHCJIOM MPHCOeTUHEHHH, KaK MPaBUIIO,
IO YeTHIpeX, MHOIa [0 LIEeCTH;

CXEMBI CBA3aHHBIX MHOTOYTOJIBHUKOB C IBYMS CBSI3BIBAIOIIVMH TEepe-
MBIYKaMHM ¢ BHIKJIIOYATEJISIMH B HUX.

CoBpeMeHHbIe KpYNHbIE 3JIEKTPOCTAHIUH coopyxXaloTcs Ge3 PY
TeHepaTOPHOTO HampsxkeHHs. Ha alleKTpocTaHLMAX PEKOMEHIYeTcs TIpH-
MeHATH He Gosiee nBYX PY moBnleHHBIX HanpsxeHu#t (220500 xB,
330-750 kB, 500—1150 kB). OnTHMaJbHOE paclnpe/ie/leHUe TeHEpaTOpoB
Mexnay PY pasHBIX HanpaXeHUH 3aBHCHT OT MX eXHHHYHOH MOILHOCTH
M CXeMHI CETH paitoHa pasmeleHus ctaHInH. CoBpeMennsie ABC u K3C
coopyXaloTcd ¢ reHeparopaMu MouHocTtsio 500—1000 MBT, a IT'SC —
no 640 MBT. Coopyxenue Tpetbux PY (kKak npasuino, 110 kB) BcTpeua-
eTCs KpallHe peKo — Ha IeHCTBYIOIIHX 3JIEKTPOCTaHIAAX TIPH Harpy3Ke
MeCTHOro palioHa, COM3MepHMOIl C MOILIHOCThIO reHepaTopoB. B ocTans-
HEIX CTyYasx IpH HeoGXoqMMOCTH yeTaHaBnuBatorea AT 220(330)/110 kB.
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AHaJIM3 cXeM BHIAAYH MOIIHOCTH IOCTPOEHHEIX B MOCEIHHE TOXEI
HIIH CTPOSLIMXCS 3MEeKTPOCTAHIM) MOKa3kIBaeT, YTO NPHMEPHO OJHHa-
KOBOE KOJIHYECTBO JIEKTPOCTaHIHH coopyXaeTcad ¢ ONHMM MJIH BY-
ms PY.

IIpu asyx PY omHO M3 HHX HMeeT, Kak NpaBHJIOo, HanpsaxeHHe 220
uiu 330 kB. Takas cxema nenecoo6pa3Ha NpH pacrolioXeHHH 3JIeKTpo-
CTaHUHUH# B paifioHaX ¢ BHICOKOH TUIOTHOCTBIO Harpy3ok (100—150 xBr/km?
M b6onee) u npu pasMmemieHuu onmopHuIX IIC cetu 220-330 xB Ha pac-
cTosHHH 50—100 KM ot snextpoctaHuuit. K stoMy PY npHcoennHsAIOT-
csl OIMH-[Ba 3Heprobioka MomHocTeio 300—1000 MBT.

Ha puc. 4.3, 4.4 1 4.5 npuBeileHH NMPUMePHl CXeM BRI JaYH MOUIHO-
ct ABC, KBC Ha opraHHYeckoM Toruuse H I'3C. BonsmuHcTBo ADC
COOpPYXEHO B 3aNaJHbIX pailoHaX CTpPaHHl, IJie IPUHATA CACTEMA Ha-
npsaxeHu# 330—750 kB, H BHOAIOT MOIIHOCTh HAa 3THX HANPAXECHHAX
(puc. 4.3, a, 6); TONBKO Ha oiHOI ADC BHIaYa MOIIHOCTH OCYILECTBA-
eTcs Ha HanpsxeHHaX 220 1 500 kB (puc. 4.3, 6). KDC Ha opraHyecKoM
TOIJIMBE, MOCTPOEHHAs! Ha BOCTOKE CTPAHKI, BRIJAeT MOIIHOCTh HA Ha-
npsxkeHuax 220-500 xB npu asyx PY (puc. 4.4, a, 6), 500 u 1150 kB —
npu oxHoM PY (puc. 4.4, ). Bonpmas yacts I'BC coopyxaeTcs ¢ CUCTe-
Mot HanpaxeHuit 220—500 kB (puc. 4.5, a, 6, 8).

Ilpu BEGOpe cxeM nMpHcoennHeHHA K ceTH TADC onpenensdomum
B OONBIIMHCTBE ClyYyaeB SIBNAETCS HACOCHBIH PEXHM, TaK KaK MOLI-
HOCTB, TTOJTyYaeMasi B 3TOM peXXHMe OT TEILIOBBIX 2IeKTPOCTaHUHH CHCTe-
MBI, KaK MPaBHJIO, NMpPeBHILAET MOIIHOCTh, BHIABAEMYIO B CETh B Yachl
MakCHMyMa Harpy3kH. KpoMe Toro, mpoaonXHTeI-HOCTE HACOCHOTO pe-
XHMa MpeBLILIAeT NPOAOIXHTEIBHOCTh PEXHMa BhIIaYH MOIIHOCTH.
DTH O6CTOATENBCTBA JOXKHE YUUTHIBATHCA TIPH ONpeieNIeHHH Heo6-
XONMMOM NMPOINYCKHON CII0COGHOCTH ceTeit H pacyeTa NOTeph NEKTPO-
3HEpPruH Ha ee TPAHCIOPT.

PocTt 3HaueHu#t ToxoB K3 B sHeprocucreMax NpuBeN K IPHMEHEHHIO
cxeM 6e3 yctaHOBKH AT cBasu Mexny nsyMs PY BH (puc. 4.4, 6) unn
¢ nsyms PY oiHoro HanpsikeHHs ¢ MX napajuiesisHo#t paGoTolt yepes ceTu
3HeprocucTeMH (puc. 4.4, ¢). IIpHMeHeHHe TAKHX CXEM BO3MOXHO B pell-
KMX cITy4asiX [IpH COOTBETCTBHH MOIIIHOCTH, NIPHCOSIHHAEMOM K IIHHAM
Kaxzoro PY, u nponyckHoit cnoco6HOCTH npucoenMHeHHON K HEMY CETH
B HOPMAJIbHBIX, N1OCJIEaBaPDHAHEIX H PEMOHTHBIX peXHMax.

I1pu pa3MellleHHH 3/IEKTPOCTAHUHH B HeMocpeACTBeHHOMH GIH30CTH
ot yanoesix [1C cetu BH npuMenseTcs npucoeMHeHHe 6I0KOB 3/IEKTpO-
CTaHUMH HenocpeacTseHHo K PY I1IC (puc. 4.4, 2).

KonnyectBo orxomamux BJI Ha KaXnoM HanpiXeHHH ONMpenesaeTcs
HCHOJIb30BaHHeM UX MPOMYCKHOM cnoco6HOCTH, KOTopas, B CBOIO 04Ye-
pellb, 3aBHCHT OT PasMellieHHS NEeKTPOCTAHLMI OTHOCHTENBHO LIEHTPOB
Harpy3k¥ U oT KoHbHrypauun cet. Hanpumep, GonsmuHcTBo ADC,
pacnoyioXeHHbIX B eBpOIeACKOi YacTH CTPaHBbI C Pa3BUTON 3/IeKTpHYeCKOH
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3 x 167 MBA

630 MBA

P PSS
7 x 630 MBA
7 x 500 MBA

a
F 3 F 3 3
- - - : - -
220xkB 500 xB
2 x 400 MB-A
g 2 x 400 MBA 3 x 1000 MBA
6

2 x 300 MBA 2 x 300 MB-A 800 MBt 800 MBr
‘ 500 kB
% % % 500 xB
% % - E g
8 x 500 MBA
Ha OPY 500 xB

8 2
Puc. 4.4. [lpumeprl BuAaYH MomHocTH KBC
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2 x 100 MBr 4 x 100 MBr

MBA
6% 630
MBA
12 x 240 MBr
4 s00xB 4 ¢ () 4 4 }330x8

2x 125
180
= |= g 110xB :
5 x (3x533)
MBA
8 x 250
MBA

10 x 640 MBr 4x200MBr 4 x200 MBr
& 2

Puc. 4.5. [IpumepH BRAaYH MowHocTh I'DC
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CEeThIO, CTAHOBATCHA KOMMYTAllHOHHBIMH Y3JIaMH 3HeprocUcTeMbl ¢ 607b-
MM KoJNH4YecTBOM oTxonawux BJI, cyMmapHas nponyckHas croco6-
HOCTb KOTOPHIX NPEBBILIAET MOIIHOCTh MPHCOEIHMHEHHBIX F€HEPATOPOB
(puc. 4.3, a, 6). 3ToMy cnocoGCTBYET TaKKe HeOGXOAMMOCTh BRIIAYH
Bceit MomHocTH ADC npH Bhxone U3 paboThl mo6oii BJI.

Ha cxeMs! BeInayu MourHocTH TOLI BIHsAeT TO 006CTOATENBCTBO, YTO
OHHU COOPYXAIOTCA Ha TEPPUTOPHH MJIM BOJNIM3M KPYMHBIX TOPONOB MM
NpPOMBIILJIEHHKIX Y3/I0B, 3TO Npefonpelensio Bpaayy MomHocTH TII]
Ha reHepaTOpHOM HaNpsXeHHM H HAa HanpsXXeHHH OCHOBHON pacnpe-
nenuTeNnbHO ceTH, Kak npasuio, 110 xB (puc. 4.6, ). OnHako 3a no-
clleflHee BpeMs cXeMEI Bhimau¥ MouiHocTH T3I npetepneny Takyio Xe
3BOJIIOLHIO, KaK H cXxeMbl KIC: pocT efuHUYHOIt MOIITHOCTH arperaTos
M cymMapHoit MomHocTH TOIl, npuMeHeHHe nanbHel TermaoQHKaLHH
U oTaaneHHe miomanok TOL] or noTpebuTenelt npuBeNIH K 0TKa3y OT cO-

U Sl o

2x80 .
MB-A 4 % 125 MB-A
a 4 x 100 MBr
12 BJI 12 BJ1 110 xB
Pt
2x125 2x80
oy MBA MBA
2x 120 MBr 2 x60 MBt
6
110xB
4 x 125 MB-A
Puc. 4.6. [lpumepw BHJa4H MoniHOCTH TDL]
32
4 x 120 MBr o
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opyxeHHs PY reHepaTopHOro HaIpsKEHUS H K NOBHILLIEHNIO Halpsaxe-
HHS CeTH JJIS BEIZAYH MouwiHogeTH. Ha coBpeMenHuIx TOL 6moxu npu-
coenuHsiores K PY 110220 kB (puc. 4.6, 6).

CTpeMJyieHHe YIIPOCTHTL cXeMBl BeIIaYd MouHocTH TOLI npuseno
K NMogBJIEHHIO cXeM, B KoToprix PY na T3l He coopyxalorcd, a IOBHI-
HIaplHe TpaHchopMaTophl 610KOB MPHCOEANHAIOTCS OTASABHBIMU JIH-
HUAMH K ceTH 110 xB (puc. 4.6, ). [I[puMeHeHHEe TaKHX CXEM LieNeco-
obpasHo npu pasmemeHud T3II B6ausn noxcranumi 220(330)/110kB,
Ha UIHHBI KOTOPEIX MOXET GLITh BhIIaHa Bed MollHocTh TOLI. Tlpu 6rou-
HOM NpHCOEIHHEHHH MOBLILAIONINX TpaHcdopMaTopoB TIL k ITC 3Hep-
rocHCTEMBI MeXy TpaHchopMaTopaMH H reHepaTopaMH YCTaHaBIHBa-
I0TCS BBIKJTIOYATENH.

B nocnexHue rogsl HaMETHJIACH TEHAEHIIMA K CHHXEHH IO MOLLHOCTH
HOBBIX 3JIEKTPOCTAHIIHA M 5Hepro6JOKOB ¢ IIMPOKHM HCIIONb30BaAHHEM
naporasosruiX (III'Y) u razotyp6uHHbIX yecTaHoBOK (I'TY). ITepsrie Hawi-
N4 NTpHMeHeH}e IIPH CTPOHTENbCTBE TEIUIOBLIX 3/IeKTPOCTaH M I Nocel-
Hero MOKOJIeHHs, 2 BTOphIe — A 3eKTPOocHAGKeHHA H pe3epBHpOBa-
HHsA Y3/I0B HATPY3KH H OTAENBHEIX NoTpebuTtenei. FTAC apnsioTcs, Kak
[IpaBUJI0, MHOTOArperaTHHMH 3JIEKTPOCTAHIHAMHY C ONHOM CEKLHOHH-
pPOBaHHOM cHCTeMO# cOOpHEIX IIHH; NPH 3TOM BhIJaya MOITHOCTH OCY-
LIecTBIAEeTCA Ha IeHepaTOPHOM HallpAXeHUH, a B OTAE/bHLIX cay4yasax
u no BJI 110 (220) kB.

4.4. CXEMbI NPUCOEAUHEHUA K CETU
MOHMXAIOLUX NOACTAHLIUIA

TTonuxarouue I1C npexHasHayeHEl AN paclipeleeHHs SHEPrHH
no cetn HH u cosmanug nyHKTOB coeAuHeHHA ceT BH (koMMyTaiHoH-
HbIX NYHKTOB). Onpenensiomei 115 Beibopa Mecta pasMelneHns I1C aB-
nseTcd cXeMa CeTH, JJIS MUTaHHWA KOTOpo#i oHa mpegHa3HayeHa. OnTH-
MaJIbHasi MOIIHOCTS H paguyc feiicTeus [1C onpenensioTes NIOTHOCTHIO
Harpy3ok B paiioHe ee pasmewieHHst H cxemoil cetn HH. Ilpu Gonbiuoit
TJIOTHOCTH Harpy3okK, CIOXXHOMH U pa3BeTBneHHoi ceTH HH cnenyer pac-
CMaTpHBaTh Lieleco0bpasHOCTh pasyKpynHeHHs oacraHuuit BH o no-
BHILIEHUA HAOEXHOCTH MUTAHUA U CHHXEHHUS CTOMMOCTH COOpYXeHHSA
cett HH.

HopmatHBHBIMH JoKyMeHTaMHU Knaccudukauus IIC no ux Mecty
U crocoby npucoefHHEHHUA K CeTU He ycTaHoBNeHa. Mcxona U3 npume-
HSAIOLMXCA THNOB KOHMUTYpPAlMH CETH (CM. M. 4.2) H BO3MOXHBIX CXEM
npucoegrHernsa ITC ux MOXHO MoApasfeTMTh Ha crenylolue (puc. 4.7):

mynukoesie — NUTaeMble 10 ONHOH (PUC. IL. 4.7, @) UK OBYM pafHalb-
HLIM THHHAM; cXeMa 4.7, @ paccMaTpHBaeTcs Kak IepBbIif 3Tal pa3BH-
THA CETH C NOCNEAYIOUINM ITpeobpa3oBaHHeM B cxeMy 4.7, 6 miu 4.7, 0:
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g Puc. 4.7. OCHOBHHE THITEl [PHCOEH-

“ —— HEHMSs NOACTAHIMHA K CeTH:
u_n% =18 a, 6 — TYNIHKOBHe, NIPHCOeIHHAEMEE
6 K onHoit (T1) n nBym (T2) BJI; 6, 2 — o1-
um —p— jurz  EereHTesBHNE OT OAHOH (O1) n oByx (02)
s BJI; @ — npoxonHas (I1), npucoennHse-
Hl'lli ? ‘il.ll'l2 Mas myTeM 3axofa oaHo# BJI; e, a —
L JEI- , yanossie (Y), MpHCOEAHH AeMEIe MO TPEM

H 6ontee nuTapomuM BII
nm ac jum RSDEOARE

i a " omeemeumensisie — MPHCOETH-
oy tUI12  pgemule K onHol (pHc. 4.7, 6) HiH
I IByM (puc. 4.7, 2) npoxonamum BJI
& 1 Ha OTBETBJIEHUAX; cXema 4.7, g AB-
I.ll'lli Eum JISI€TCSA NEPBLIM 3TallOM Pa3sBHUTHA

E

€ IocNenyomuM npeobpazoBaHu-
eM B cxeMy 4.7, 2 HIH 0

npoxoodxwe — NIpHCOeAMHAEMBIE K CETH NMyTeM 3axola oflHO! TUHHH
¢ ABYCTOPOHHHM NHTaHHEM (pHc. 4.7, d);

Yy3n06bie — IPUCOEINHAEMEIE K CETH He MEHee YeM [0 TPEM ITHTAI0-
IIHM THHHUAM (pHc. 4.7, e, x).

OrpeTBUTENBHBE W NpoxonHble IIC o6beAMHAIOT TEPMHHOM Hpo-
MeacymoyHsie, KOTOpHIH# onpenenseT pasMemenue [1C Mexny npymsa 1111
cetH (unm yurosnimu I1IC).

ITpoxonusie K y3nossle IIC, Yepes MIMHB KOTOPHIX OCYIIECTBIISA-
I0TCA TIEPETOKH MeXIY OTAENbHBIMH TOUKAMH CETH, Ha3blBalOT mpan-
3umHsMU,

B TexHWYecKol JHTepaType W HEKOTOPHX HOPMAaTHBHBIX NOKYMEH-
Tax HHOTNA HCIONB3yeTcss TepMUH onopraa I1C, noa KOTOPHM, KaK Ipa-
BHJI0, mofpasyMeBaloT IIC Gosnee BHICOKOM CTYNEHH HanpsKeHHA (Ha-
npumep, ITC 220/110 xB npu paccMorpeHuH cetH 110 kB). OxHako 2T0T Xe
TEPMMH HCTIONb3YeTCA IV ONpelieieHHA aKcniayaTaiHoHHoH ponu T1C.
INoatoMmy mnsa [IC, mUTalOIMX CeTh pacCMaTPHBAEMOIO HaIIpSKEHHH,
nenecooGpa3Ho HCMONB30BaTh TEPMUH yenmp numarus (LIT).

B Ta6i1. 4.3 npuBeneHH JaHHBE CTATHCTHYECKOrO aHAJH3a YacTOTH
NpUMEHEHHUA NpPHUBEACHHBIX Bhile cxeM npucoenuHeHus I1IC B cersax
110-330 xB.

Ta6nuua 4.3

YacToTa HCNOAL30BAHHA Pa3HLIX CXeM NpHCOeIHHeHHN NOACTAHUHA
B cerax 110-330 kB

HanpaxeHue ceTH, YacToTa HCMONB30BAHHA cXeM, %, no puc. 4.7
KB a 6 8 z 2 e, xx
110 7 14 10 28 27 14
220 7 10 4 8 45 26
330 10 4 - - 44 42
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W3 npuBeneHHBIX JaHHBIX BUIHO, 4TO 6onmbmuHcTBO I1C npucoenu-
HsAETCA K CeTH IO ABYM JHHHMAM. MMeeTcs TeHIEHUMS K YBeIMYEHHIO
JIONIH TaKMX cXeM 3a cueT yMeHbIIeHHd Joau [1C, npucoeANHAEMBIX
Ha MepBOM 3Tarle Mo oAHoH ITHHUHN. YaenbHEIH Bec y3noBuX [IC yBenu-
YHBAaeTCH ¢ pPOCTOM HaNpAXeHUs CeTH, OMHOBPEMEHHO CHUXAeTesa o
TYNUKOBHIX M oTBeTBUTeNbHEIX [IC. Haubosee pacipocTpaHeHHEIM TH-
oM T1IC 110-330 kB sBinsieTcs MpoxogHas.

AHanH3 cXeM NoCTpoeHHMA 3neKTpHuecKux ceTet 110-330 xB mo-
Ka3eiBaeT, 4To K y310BeIM [IC nenecoobpasHo npHcoeqUHATH OO YEThI-
pex BJI; Gonbmree yncno THHUH ABIAETCA, KaK MPaBHIIO, CIEICTBHEM He-
yIpaBIsSieMOr0 Ppa3sBUTHA CETH, HeylayHoro Brl6opa KOHGHTypallHH HIH
3ana3ibiBaHMA COOPYXeHHA B paccMarpuBaeMoit Touke cetu LIIT BH.

Cxemnl npucoequHeHns I1C x ceTH, ZonycTHMOe KOJIMYECTBO Ipo-
mexyTouHsIX [1C mMexny nByms [[I1 BriGHMpaloTos B 3aBHCUMOCTH OT Be-
JIMYHUHBI HArpy3KH M OTBETCTBEHHOCTH mortpedureneit I1C, nporaxeu-
HOCTH paccMaTpHBaeMOI0 y4acTKa CeTH, LeJiecooOpa3HOCTH ero cek-
LHMOHHMPOBAaHHUA M HEOOXOOMMOCTH COXpaHeHHMs TPaH3MTa MOUIHOCTH.
Jnsi HeKOTOpHIX TpyNnn norpebHTeNeH (TATOBBIE NOACTAHIIMH Xee3HoH
JIOpOTH, HACOCHEIE H KOMIIPECCOPDHEIE CTaHLIMM MarucTpanbHLIX Tpybo-
NpoBONOB, 00BeKTH HedTAHEIX MecTopoXaeHUH 3amanHoit CHOHpPH,
KpynHelinine ropoga) 3TH BONPOCH perfiaMeHTHPOBaHbI BeIOMCTBEHHBI-
MH W HOPMaTHBHBIMH JHOKYMeHTaMH. PeKoMeHJalMM no cxeMam IpH-
coenquHenus I[1C s xapakTepHEIX Ipynn noTpebuTenel npuBeNeHH Ja-
nee (cM. nn. 4.5—4.9).

JIns BEINOJIHEHHA NpoeKToB noHHXxalomux IIC B cxemax pa3BHTHS
3HEProcHUCTEM H 3JIEKTPHUECKHX ceTel npelBapuTeabHO HOIKHBI OHTH
onpezeneHsl: paiioH pasmelieHus I1C, ajleKTpHYecKHe Harpy3KH Ha pac-
YyeTHBIe TIEPHONOBLI, HaNpsAXeHUs PY, KolM4yecTBO M MOLIHOCTh TPaHc-
topMmaTopoB, KONHMYECTBO, HaNpaBJieHHe W Harpy3ka MTUHUHA no HanpsA-
XeHUSIM, THI H MomtHocTs KY, pacyeTHrle 3HaYeHHs TokoB K3, peko-
MEHIauMH 110 VIABHOM CXeMe 3JIEKTPHYECKHX COEIHHEHH.

OcHoBHBbIe TpeGOBaHHA K INIABHBIM CXeMaM 3JIEKTPHUECKHX COENH-
HeHuMH:
| cXema JoNXHa obecreunBaTs HaieXHoe MUTAHWE TIPUCOETMHEHHBIX
norpebureneit B HOpMaJbHOM, PEMOHTHOM M IIOC/I€aBapUiHOM peXH-
Max B COOTBETCTBHH C KATErOpUAMH HArpy3KH 10 HaJleXHOCTH 3NIeKTPO-
CHabXxeHHS ¢ yYeTOM HAIMYHSA WIN OTCYTCTBUHA He3aBHCHMBIX pe3epB-
HBIX HCTOYHHMKOB TUTAHHS;

cXeMa o/IXHa obecneyuBaTh HaleX HOCTh TPAH3IUTa MOLIHOCTH Ye-
pes [1C B HOpMaJIbHOM, PEMOHTHOM H IIOC/ieaBapHiHOM peXHMax B co-
OTBETCTBHH C €0 3HaYeHMeM JJI paccMaTpUBAaeMOro yyacTKa CeTH;

cXeMa JOJXHa GLITH 0 BO3MOXHOCTH npocToif, HarngaaHoH, 5KoHo-
MuyHo{t H ofecrniedyrBaTh BO3MOXHOCTh BOCCTAHOBJICHHS NMMUTaHHA IO-
TpeGuTenelt B mocieaBapuiHOM CHUTYallMH CpPEJCTBAaMM ABTOMATHKH
6e3 BMelaTeILCTBA NIEPCOHANA;
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cXeMa JNOJIXHA NONYCKaTh nostanHoe paiBuTue PY c nepexomom
OT OHOro 3Tamna K ApyroMy 6e3 3HaYHTEJIBHHX paboT No peKOHCTPYK-
LIHH U NMepepHBOB B IMTaHUH NTOTpebUTENEH;

YHCIIO OfHOBpEMEHHO cpabaThIBAaIONIMX BEIKJII0oYaTeNelf B Impsae-
Nax onHoro PY moyxHo GuITE He Goyee IBYX NMPH NOBpeXIeHUH THHHH
H He OoJiee YyeTHIpeX MPH NOBpeXIeHHH TpaHchopMaTopa.

OnHuM U3 BaXHEHIIHX IPHHIIUIIOB NOCTPOEHUA CeTH, obecneyu-
BalOIUX TpeOOBaHMA HalNeXHOCTH ¥ MUHMMYMa IIPHBeJeHHBIX 3aTpar,
ABNAETCHA YHUDUKAIHA KOHCTPYKTHBHHX pemeHHH mo IIC. HanbGons-
mui 3¢ dexT MoxeT GBITH NOCTHTHYT npH YHUbHKauuu [1C MaccoBo-
ro NpHMEHEHHA, ABJIAIONIMXCSA JEMEHTAMH paclpele/IMTeIBHON CeTH
sHeprocucTeM. HeoGXOMMMEIM YCIIOBHEM IUISA 3TOTO AIBJISAETCS THITH3ALIMS
IJIABHEIX CXEM 2JIEKTPHYECKHX COeNUHEHHH, onpeNeNsiomMuX TexXHuye-
CKHe pemeHUs NMPH NPOeKTHPOBaHUM H coopyXeHHuH I1IC.

I'naBHas cxema anexkTpuyeckux coenquHeHu#t IIC BrOupaeTca ¢ Hc-
MoJib30BaHHEM THIIOBRIX cxeM PY 35—750 xB, Hauleqmux IEpoKoe NnpH-
MeHeHHe NPH NpoeKTHPoBaHUM. OTCTYIIEHHS OT THIIOBLIX CXeM HOMY-
CKalOTCd NPH HaJTHYHM TEXHHKO-3KOHOMHYECKMX 06OCHOBaHMH M co-
IJIACOBAHMs ¢ YTBEPXIAOIIHMY HHCTAHIUAME. B nocnentet penakuun
KOJIMYECTBO THITOBBIX CXEM 3HAYHTEbHO yBenudeHo (¢ 14 mo 20); Bme-
CTe C TeM M3 3TOr0 YHcCHa BhizeNeHo 11 cxeM, peKOMeHIlyeMBIX B IIepBYIO
oyepenb. ClenyeT ofHaKo OTMETHTh, YTO BBeleHHe pAfa HOBRIX CXeM
NpeacTaBisgeTcs HENOCTATOYHO MOTHBHPOBAHHBIM, TaK KaK He YYMThI-
BaeT NPUHLMIILI IOCTPOSHHS CETH.

Ha puc. 4.8 npuBenexs! THNOBEIE cxeMkul PY 35—750 kB, a B Tabn. 4.4 —
nepeyeHb cxeM M o6NacTH UX NMpUMeHeHMs1. Tunopule cxeMul PY o6o-
3HAYajoTcd ABYMHA YHMCIaMH, YKa3blBaIOMIHMM HaNpsXeHHe CETH M HO-
Mep cxeMHl (Hanpumep, 110-5H, 330-7 u 1. 1..). HomMepa cxeM He H3MeHS-
JIMCh C nepBoit pelaKUMH THIOBRIX CXeM; B nNajibHeimeM HeKOTOpbIe
CXeMBI HCKJIIOYAJTHCh M3 YHCJIA THIOBERIX.

B nepHon CTPOHTENBCTBA MEKTPHYECKHX ceTel BHICOKHMHU TeMIa-
MH, Ha 3Tane «3eKTpuduxkanuy suupb» (1960—1985 rr.), va IIC 110 xB
(yactHuHo — 35 1 220 xB) ¢ ynpomesHuMu cxeMam Ha BH B xayectpe
KOMMYTaIIHOHHBIX aNNapaToB MOJTYYHJIH INHPOKOE PACTIPOCTPAHEHHE OT-
IleTUTENMU ¥ KOpoTKo3aMbIKaTelH. [IpocToTa KOHCTPYKIIMH M HX OTHOCH-
TeNbHas fellleBU3HA MO CpaBHEHHIO C BHIKJIIOUATENSIMH MO3BONUIa 0be-
CMeYUTs MaccoBoe cTpouTeNbeTBO TIC B KOpoTKHe CpoKH. B To Xe BpemH
9TH annapartsl 06/1aaloT onpeneleHHHMH KOHCTPYKTHBHBIMH nedeKTa-
MH M 3KCIU1yaTallHOHHBIMH HeaocTaTKaMu. [IpHHUMNHaNIBHBIM Henlo-
CTaTKOM CXEM C OTHENMTEeNIMH U KOPOTKO3aMBIKATEIAMH ABNAETCA TO,
4YTO MCKYCCTBEHHO co3faBaeMoe K3 /s OTKNMIOYeHHA TMOBpeXAeHHOro
yuyacTKa ceTH B 6eCTOKOBYIO Nay3y ¢ MOMOUIBIO OTJENHTENs Pe3Ko yBe-
JIMYUBaeT o61IYI0 MPONOIXHUTENEHOCTE HauBoJIee TAXENHX YCIOBHI pa-
6ot BrIKJIIOYaTene#t Ha cMexHeIX TIC. IToaToMy B HacToslee BpeMs
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MCIIONB30BaHHE OTHENHUTENeH H KOpOTKO3aMblKaTesiell Ha BHOBb COOpY-
xkaemnix TIC npekpaiiieHo, a mpu peKOHCTPYKIUH JeicTByiomux [IC oHu
LOMXHB 3aMeHATHCS BHIKIIOUATENISIMH.

K HoMepaM THIIOBHIX CXeM, B KOTOPHX OTAEITUTENH U KOPOTKO3aMBbl-
KaTe/l¥ 3aMeHeHBl Ha BhIKilouyareiu, noGasieH mHuekc «H» (3H, 4H,
5H, 5AH).

Insa PY BH, xapakTepu3ylonIHXcsi MEHBIIHM YHCIIOM TIPHCOEIHHE-
HHi, KaK npaBHJIo, MpHMeHAIOTCA Go/iee MPOCTHE CXeMEl: 6e3 BBIKJIIO-
qaresnef MIH ¢ YHCIIOM BRIKJIIoYaTe/ied OMMH H MEeHee Ha KaXaoe Mpucoe-
nuHenue. s PY CH npuMeHsA0TCA CXeMEI C CHCTEMAMM IITHH M C YHC-
JioM BHIKJIOYaTeNei 6onee oqHoro (Ao 1,5) Ha MpHCOENMHEHMe.

Ta6nuua 44

Tunosnie cxems PY 35-750 kB
(HOMepa peKOMeHIYeMBX CXeM Bhile/leHsl XHPHWM mpH(TOM)

=2 O6nacTb NpHMEHEHHA
o
g g 0- = [
E & HaumMeHoBanue z g g E % E HononHurensHue
a5 CXeMB E SREHEEE ycnoBHA
=3 [ PGl Z9x
=] = (&) |
= E = S| S i
1 | Bnok (nuHua— 35-220( BH 1 1. Tynuxosse I1C, nu-
TpaHcgopMaTop) TaeMble NHHHeHR Ge3 oT-
C pa3beHHHUTENEM BETBJEHH.
2. Oxsat TpaHcdopMaro-
pa THHeHoOH 3alIMTOR
€O CTOPOHH MHTAOILETO
KOHLIa HJIH NMepeaaya
TEJeOoTKIN04aloIIero
HMIyJIbca
3H | bnox (TUHUA— 35-500| BH 1 TynukoBsle X OTBETBH-
TpaHcdopmarop) TenbHbie [IC

C BHIKJTIOYaTeNneM

4H | 1sa 6noka c Bukm0- | 35—220| BH 2 TynuKoBBE U OTBETBH-

yaTenAMH M HeaBTO- TensHHe [1C
MaTH4ecKoH nepe-
MBIYKO#H co cTOpO-
Hbl THHHHA

5H | MoctHk ¢ BHIKTIO- |35-220| BH 2 IIpoxonHsie ITC npu He-
yaTeNAMH B Lenax 06XOMMMOCTH COXpaHEH U
JTHHHUNA ¥ pEMOHT- B paboTe TpaHcdopMaTo-
HOWt nmepeMuIYKOH POB NpPH MMOBPEXAEHHH
CO CTOPOHH NHHHKH Ha BJI
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IlpomonxeHue Tabn 4.4

OGnacTb NpHMEHEHAA

5<
og g x| oo
E |  Hanmenosanme z g X g E E JlononHUTENLHEE
g5 cXeMB X gz| 8 g & yenosus
=25 a 25| = fa]
=3 = . |
28 £ [98|3E2
5AH| MocTtsk c BHKIIO- |35-220| BH 2 IpoxonHute [1C npu He-
YaTeJAMH B LeMIx 06XOMMMOCTH COXpaHe-
TpaHchopMaTopoB HHSA TPaH3HUTA NIPH 110~
M peMOHTHOH nepe- BpeXIeHHHM B TpaHchop-
MBIYKOH €O CTOPOHE! Martope
TpaHcthopMaTopoB
6 | 3axon—Brixon 110-220} BH 2 1. Ilpoxonurte TIC
2. HayanbHuit 3Tan Gonee
CIIOXKHOH CXEMBI
6H | TpeyronbHHK 110—7501 BH 2 1. Ing onHoTpaHchopMa-
TopHEX [1C 110220 kB
2. Ona TIC 330—750 xB
KaK HayaJbHEIH 2Tan
GoJlee CNOXKHBIX CXeM
7 | Yernipexyroapuuk [110-750) BH 2 1. AnpTepHaTHBa cXeMaM
«MocTHKa» ang [1C 110—
220xB
2. HayanbHe# 3Tan
Gonee CIOXHBIX CXeM
s IIC 330—750 kB
8 | IdecTHyronbHHK 110-330| BH 4 Ons yanossx TIC
9 | OgHacexuHoHupo- |35—220| BH, | 3u60- | KonuuecTBo paguais-
BaHHasf CHCTeMa CH,| nee | Hmix BJIHeGonee ogHoit
IUHH HH Ha CeKUHI0
9H | Onmna cexuvonupo- |[110-220[ BH, | 3u60- | To Xxe, yTou 1nga 9,
BaHHaf CHCTEMa IUHH CH | nee | HonpM MOBHIUNEHHEIX
€ TIOAKJIIOYEHHEM TpeGoBaHHAX K COXpaHe-
TpaHchopMaTopoB HHI0 B paboTe TpaHcdop-
yepes pa3BUJIKY U3 MaTopoB
IIBYX BRIKJIIOYaTeNeH
9AH| Onua cexumoHHpo- |110-220( BH, | 3u60- | To xe, uro u ans 9,
BaHHas CHCTEMa CH | nee HO NMPHU NOBLINTEHHEIX
WIHH ¢ NoAKII0Ye- TpeboBaHHMAX K coXpaHe-
HHMEM OTBETCTBEH- HHI0 B paboTe TpaHcdop-
HBIX IpHCOENHHE- MaTopoB ¥ 0060 oTBET-
HUHA yepes «noay- cTBeHHBIX BJ1

TOPHYIO#* LIETIOYKY
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INpononxeuue Tabn 4.4

=2 O6aacTs NPHMCHEHHA
¥
e = o = \
:==_ >  Haumenosanwue = g5 % 2 E TononHuTeNbHEE
st CXeMB ﬁﬁ § S g § z YCIOBHS
33 E" |68 583
=z E =3 =] =
12 | OxHa pabouas 110-220| BH, | 31 60- | 1. KonuuecTBo pagnans-
CEKIIHOHHPOBAHHAA CH| nee HEX BJI He 6onee onHoM
M obxoHasA CHCTe- Ha CeKUHI0
MBI LIHH 2. HeponycTHMOCTSH OT-
KJIIOYeHH s TPHCOENHHe-
HHH NPH NIaHOBOM pe-
MOHTE BHKJIOYaTe el
3. Ilpu HanUYKHH
yCTpPOHCTB A NMJIaBKH
ronaoneaa
12H | OnHa paGoyas 110-220| BH, | 3u60- | To xe, 4To H ansa 12,
CEKLIMOHHpOBaHHAA CH | 7nee | HonmpM NOBHIUNEHHBIX
M obxonHas cHcTe- TpeGoBaHHAX K COXpaHe-
MBI LIHH € MOAKJIO- HHI0 B paboTe TpaHcdop-
YeHHEM TpaHcdop- MaTopoB
MaTOpOB Yepe3 pa3-
BHJIKY M3 ABYX BhI-
KJatoyareneit
13 | Idse HecekunoHupo- [110-220| BH, | 3 u60- | [1pn HeBBMONMHEHHH
BaHHBIE CHCTEMBI CH | nee | ycnoBuit iis MpUMEHEHHS
WIHH cxeMH 12
13H | IBe pa6oyue u 06- |110—220( BH, | 3u60- | 1. To Xe, yTo u ansa 13,
XOIHAas CHCTEMEI CH | nee | HO NpH HEAONYCTHMOCTH
IIHH OTKITIOYEHHSA MIPUCOENH-
HEHHHA MPH NMAaHOBOM
peMoHTe BHKNlouaTene
2. [Ipu HanH4HH
YCTPOHCTB IUTA NMAAaBKH
roionena
14 | OBe cexumonmupo- |110—220| CH| Bo- | Toxe, ytou ans 13H
BaHHEIE CHCTEMHE nee 13 | MomHHEX y3noBux I1C
MIHH ¢ 0bxoaHoH
15 | Tpaucdopmarops — |330—750| BH, | 330— | OTcyTCTBHE NepCNeKTHBL
IIHHE C MPHCOEIH- CH [500xB—| yBenuuYeHHs KONHYeCcTBa
HeHWeM THHHI yepes 4 BN
IBa BEIKJIIOYaTeNs 750xB—
3
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OkoHyaHue Tabiu. 44

% : Obnacts NpHMEHEHHA
cg g = b :
;_ g' HaumeHOBaHMe = g5 g £ E HononHHTEABHBE
e = CcXeMH Ee gé g % z yCnoBHS
=
é g E 8 g g 8 E
(3] s el = E-
16 | Tpancdopmaropu — [220-750| BH, | 5-6 -
LIHHE C TONYTOp- CH
HBM NpHCOEAUHE-
HHEM JTMHHH

17 | INonyropuas cxema (220-750| BH, | 6 1 Go- -
CH| nee

IIpumMeyaHHe.

KonuyecTBo npucoeHHeHH#t paBHO KONXHYECTBY NTHHMHI NMiloc ABa TpaHcdop-
MaTopa (3a ucknwyeHreM cxem 1, 3H, 6 u 6H, npeagycMaTpHBalOIUX YCTAHOBKY
omHoro TpaHcghopMaropa).

EBaounwie cxemui 1, 3H apnsioTes, Kaxk NMpaBHIo, NEPBLIM 3TaNoOM ABYX-
TpaHchopmaropHo#t TIC ¢ KoHeyHo# cxeMoil «ciBoeHHLIH# G0k Ge3 rne-
PEMBIYKH».

CxeMa | mpuMeHsieTcs B YCIOBHSX 3arpsisHeHHOH aTMocdepsl, Te
uenecoobpa3Ha yCTaHOBKAa MHHHMYMa KOMMYTallHOHHOH! annapaTyph,
wiu s IIC 330 kB, nuraeMux o AByM KopoTkuM BJL. CaBoeHHas cxema
3H npumeHsieTcs BMecTo cXxeMbl 4H B ycIOBHAX cTECHEHHOM TUIOLIAKH.

Mocmuxoesie cxemw 5, SH u SAH HaxondT LIMPOKOe NpUMEHEHHE
B ceTax 110—220 xB. Ha nepsoM aTane B 3aBUCHMOCTH OT CXEMBI CETH
BO3MOXHa CXeMa YKpyTNHeHHoro 610Kka (aBa TpaHcgopmaropa u oga BJI)

i 6o ycTaHOBKa OfHOro TpaHcgopMaTopa; B NOCAEAHEM clydyae KOMH-

. 4eCTBO BBIKJIIOUATeJIel onpenenseTca HeobxoaHMoOCThIO. BHOBE BBelleH-

Hasl B HOBOM pefaxi[MH THIIOBLIX CXeM cxema 6 sBiifeTcs, [I0 CYLLECTRY,

: OQHHM U3 BApDHAHTOB MEPBOro 3Tana.

Cxembl MHO20yzoabHUKO08. CXeMa 7 NpUMeEHSETCA Ha HaNpAXeHHH
220 xB npu HEBO3MOXHOCTH Hcroinb3oBaHud cxeM SH unu SAH, a Ha Ha-
npsxenun 330—750 kB — s Beex IIC, npucoenMHEHHBIX K CETH TI0 IBYM

i BJI. Ha Hanpaxeduu 110 kB npakTHYecKH He Henonbayerca. Ha nepsom

sTane npu ofHoM AT ycTaHaBIMBaeTcA TPH BHIKJIIOYATENA.
CxeMa 8 (1ecTHYroJILHMK) BKITIOYEHA B MTOCJIENHIO peaaKIlHIio B3a-
MeH cXeMBI paclIMpeHHOro YeThipeXYrolbHuKa. Benenctesne cBoicTBeH-

- HHX cXeMe 8 HeIOCTaTKOB (pa3phiB CETH NPH COBNAJeHNH PEeMOHTA JIIo-

6oro BLIKIIOYATENS C ABTOMAaTHYECKHM OTKJIIOYEHHEM OINHOro M3 NpH-
CoeMHEeHH i) NPaKTHYECKOTO NpHMeHeHHs He uMeeT. Jina yanossix I1C
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110-220 xB npennoyTeHHe OTAAeTCA CXeMaM C OHOM cHcTeMoH LIHH,
a ana IIC 330 xB — cxemaM «TpaHcopMaTop—IIHHbI» HJIX NOJYTOPHas.

Cxembl ¢ 00noil u deyMA cucmemamu wun npuMensiorcs ansa PY BH
yanossix [1C 35-220 xB u PY CH(HH) noacranuu# 330-750 xB. Cxe-
Ma 9 ucnoneayercs, Kak npasuio, Ha cropode CH u HH TIC 110-330 xB.

Cxema 110-12 ucnonsayercst Ha cropode BH yznopeix I1C B cetn 110 xB
(kak npasuJo, 4 BJI), cxeMn 110-12 u 220-12 — Ha ctopoHe CH IIC
220(330)/110/HH xB u 500/110/HH xB.

OrpaHHYeHHEM U1 IPEMEHEHH A cXeMHl 12 B 3aMeHH ee cxemoit 13
ABJIAETCH NpHcoeqUHEH e K Kaxno# cexuuu mwuH [1C Gonee ogHolt pa-
nuanbsHo#t BJI. OnHako, Kak cnefiyer M3 1. 4.2, coxpaHeHHe pajiHaIbHBIX
BJI B TeyeHHe JUTHTELHOTO BpeMEHH MAJIOBEPOATHO.

Ilpu paccMoTpeHuH o6acTH IpUMeHeHHA cxeM 12—14 cnenyer py-
KoBoACcTBOBaThCA «OOIIMMH TEXHHYECKUMH TpeGoBaHHSIMH K IONCTaH-
muaM 330—-750 xB HoBoro noxoneHus» (OAO «OCK EDC», 2004 1), co-
IJIacHO KoTopuiM a1 PY 220 xB, xax npasuio, NpUMEHSIOTCA OIUHAap-
Hble CEKIIHOHMPOBAaHHBIE CHCTEMBI LIHH, IBOXHEIE B OOXOIHBIE CHCTEMBI
OIMH NPHMEHAIOTCA TOJMBKO NPH CrelHaibHOM 0G0CHOBAaHMH, B YaCTHO-
CTH, B HEJIOCTAaTOYHO HaJIeXXHEIX M Hepe3epBUPOBaHHBIX IEKTPHYECKHX
CeTAX.

ITockonbKy ocHOBOH paLlHOHANBHOTO MOCTPOEHH A pacipeNe/INTeNb-
Hoit cetn 110—-220 xB aBnsgeTca uCnoab3oBaHHe 3aMKHYTRIX TM60 TBON-
HBIX pafHaJbHEX KoHGHUrypauui (cMm. 1. 4.2), ocHOBHOH pekoMeHIye-
moit cxeMoit ansa PY CH 110—-220 xB cTaHOBHTCA OMMHapHas CEKIIHOHH-
pOBaHHasl CHCTeMa LIMH (cxema 9).

B 2THX yC/lIOBHAX BKIIIOYEHHE B YHCIIO PEKOMEHIYEMEBIX HOBBIX CXeM
C OJJHOH CHCTEMOI IMH — C NIPUCOEIHHEHHEM TpaHC(OpMATOpOB Yepes
Pa3BHJKY M3 ABYX BHIKJIIOYaTeNieil MM «oTBeTcTBeHHBIX» BJI yepe3 mo-
nyropHywo Henouky (cxemsl 9H, 9AH u 12H) — npencrasnsercs Hemo-
THBHPOBaHHBIM, a YCIIOBHS HX MpHUMEHEHHS — HeonpeeleHHBMH:

YYMTHIBas TpeGoBaHMA BEIGOpa MOIIHOCTH TpaHcdopMaTopoB ¢ 0be-
CreyeHHeM INHTAHHUs NOJTHO! Harpy3KM NPH HX OTKJIIOYEHHH (cM. 1. 5.3.12),
HEBO3MOXHO BEIIBHTE «[IOBLINICHHEIE TPeGOBaHHS», IPH KOTOPHIX Liese-
coobpasHo ny6nuposarts Beikaouaren CH B uenu tpaHchopMaTopos;

B 3aMKHYTOH pacnpenesuTeNbHON CeTH ¢ U3MEHSIOLIHMHMCS BO Bpe-
MEHH PeXHMaMH H POJIbIO OTAENBHBIX YYACTKOB He TIpeAcCTaBIsieTCA
BO3MOXHBIM BHJIENTHTh GoJlee MIH MeHee OTBETCTBEHHbBIE IHHHH.

Cxembl mpanc@opmMamops — WUHN U ¢ NOAYMOPA 8LKAIOYAMENIMU
Ha npucoedurenue 15—17 npumensiores s PY BH noncranumit 330-750 kB
u PY CH IIC 750/330, 500/220 u 1150/500 xB. CxeMun 16—17 ona Ha-
npsaxeuunit 220—-500 kB npuMeHsiorcs, Kak npasuno, Ha ctopoHe CH.
Ilpu yetsipex AT (cxemsl 15, 16) wuiu yncne nuHKH Gonbe nrecTr (cxe-
MH 16, 17), a TakXe MO YCIOBUAM YCTOUIUBOCTH CHCTEME! TIPOBepsAeTCS
HeobXxoAMMOCTb CeKIIHOHHPOBAHUS IIHH.
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Cxemwnt PY 10 (6) xB npuseneHsl Ha puc. 4.9. Cxema ¢ oHO#M ceXuHo-
HHpPOBaHHOM BHIKNIOYaTeNneM cucTeMolt MHUH (puc. 4.9, 1) npHMeHseT-
cA IIpH ABYX TpaHc(opMaTopax ¢ HepacHieIleHHLIMM obMoTkamMu HH,
cXeMa ¢ JIByMs CeKIIHOHHPOBaHHLIMHM CHCTeMaMHu IHH (pHc. 49, 2) —
IIpH IBYX TpaHcdopMaTopax ¢ pacuiereHHo# o6MoTKoit HH nnu caso-
eHHALIX peakTopax, CXeMa € TPeM$ HJIM YeTHIPEMS OMHHOYHKIMH CEKI[HO-
HHpPOBaHHBIMH CHCTeMaMH IUMH (puc. 4.9, 3) — npu OByX TpaHchop-
MaTopax ¢ pacmenyeHHo# o6Morkoi HH M cIBoeHHEIX peaKTopax.
IIpu cooTBeTcTBYIOIIEM OOOCHOBaHHM JOMYCKaeTCH YCTRHOBKA BTO-
POTO CeKIIHOHHOTO BRI KJIIOYATEN.

CHHXpOHHBI! KOMIIEHCATOp NPHCOEANHSIETCS HEMOCPEACTBEHHO K 06-
motke HH AT no 6noyHo#t cxeMe (puc. 4.9, 4) c myckoM 4epe3 peakTop.

Batapen craTHYecKHX KOH/IEHCaTOPOB NPH HX NpucoennHedny Ha HH
MOAKIIoYaloTes o6HYHO K ceKuuam PY HH.

Ona PY 20 kB — HanpsxXeHHs, NONYyYHBIIEro orpaHHYeHHOe pac-
rnpocTpaHeHue (cM. 1. 4.1) — peKOMeHyeTcsl B OCHOBHOM cXeMa ¢ OHOM

I [ PY BH ] ¢
16@) x5 é E; - 10(6) kB
-

-
Bg3

Pac. 4.9. Tunosue cxemu PY 10 (6) xB:

1— oma ceKMOHHMPOBAHHAA CHCTEMA IUMH; 2 — {Be CeKIIHOHHPOBAHHbIE CHCTEMH LLIMH;
3 — yeTHpe CeKUHOHMPOBAHHEIE CUCTEMB IINH; 4 — TIPHCOEIHHEHHA CHHXPOHHEIX
' KOMIIEHCATOpOB

10(6) xB
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CeKIIHOHHPOBaHHOM CHcTeMoM LIKH (cXeMa 9), JUIS OTHeNBHEIX ITpHCOoe-
JuHeHHH ¢ TYNHKOoBRIMH ogHoTpaHcdopMaTopHEIMH I1IC — GiouHas cxe-
Ma (3H).

Jns TIC ¢ BH 35220 xB ocBoeHO 3aBOJCKOE M3rOTOBJIEHME GIOYHBIX
koMmneKTHRIX TIT (KTIT) — KTIIB (cM. n. 5.8). Ha puc. 4.10 npuseneH b
cxeMH BEITyckaeMbix 3aBofoM KTIIB 110 kB, BeITIONHEHHEIX MO yNpo-
IeHHBIM CXeMaM C BRIKJIIouaTeaaMy Ha BH.

a) 6) 6)
110 xB 110 xB 110 xB
35xB
1
10 xB 10

10 xB ﬁ xB

110 xB 110 xB
2

10 xB ?Ea—‘ 10 xB

110 xB 110 xB
3

10 xB - -l:J_lﬂ xB
KL
Puc. 4.10. Cxemnul yYHMdH1HpoBaHH KX T1C 110 kB:

1, 2, 3 — THNOBHIE CXeMEl cooTBeTcTBeHHO 110-4H, 110-5H, 110-5AH; a — TpaHc-
¢opmaropu 110/10 kB 1o 16 MB-A; 6 — 10 xe, 25—-40 MB-A; ¢ — TpaHchopMaTophl
110/35/10 xB 6,3—40 MB-A
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Cxemunl KTTIB 220 xB ¢ ynpomeHHHMH cxemaMu Ha cropoHe BH
npusefeHH Ha puc. 4.11. [lenecoo6pasnoe xonuyectso BJI 110 kB, ot-
xopamux ot noactranuuit ¢ BH 220 kB, npuBeneHo Huxe:

Mowxocts AT, MB-A 2x63 1x125 2x200
Konuuectso BJI 110 xB 4 6—-8 10-12

110 xB

220xB 220 xB

2x63
2x63 MB-A
MBA

so s ofe

—-
220 xB I

110 xB
e

| & Puc. 4.11. CxeMH THIIOBRIX

2x125 YHH(HUKUPOBAHHEIX
(2 % 200) MBA IC220xB

N
—

4.5. CXEMbl BHELWUHEIO 3JIEKTPOCHABXEHMA
NPOMbBILLJIEHHbIX NPEANPUATUNA

KoHUeHTpanus KpyNHEX NIPOH3BOJICTB HA CPaBHHUTENBHO MaJioH Tep-
PHUTOpPHH TIPHBOAKT K CO3TaHHIO KPYMTHKIX HArpy304HEIX y3noB. MHoro-
06pa3ne KOHKPETHHX YCIOBHH, KOTOpEIE HYXHO Y4ecTh [IPH NPOEKTH-
POBaHMH 3/1eKTpOCHaGXeHUA NPEANPUATHH pa3HEIX oTpaciel, NpHBOAUT
& MHOroo6pasmio cxeM BHELIHETO 3JIeKTPOCHaGXeHUA. OIHAKO NMpaKTH-
Ka MpOeKTHPOBAHHA BHIABHIIA IS 3THX NOTpeGHTeNedt XapaKTepHhIe
0coGeHHOCTH, onpenenunaa o6KA moaxon W co3fana pAjl XapakKTep-
HEIX CXEM.
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Bri6op cxeMBl M HANIPSKEHU A CETH BHELLTHEro 3MeKTPpOCHaGKeH U Npo-
HM3BOJMTCH HAa OCHOBE TeXHHKO-3KOHOMHYECKOrO CpPaBHEHHS BO3MOX-
HBIX BApMAHTOB C YUeTOM MepcNeKTHBH Pa3BUTHA NPENNpUATHS, YTOOH!
ocyllecTBJIeHHe NepBoit odepeny He NMPUBOAMIO K OONBIIMM 3aTparaM,
CBA3aHHBIM C NMOC/ENYIOIIHM Pa3BUTHEM.

IIpu NpoeKTHPOBaHUH CXeMBI 3JIEKTPOCHaGXeHH s NPOMEILLIEH HOTO
NpeANPUATHS CllelyeT YUUTHIBATh IOTPEGHOCTD B 3/IEKTPOIHEPTHH BCeX
notpeOHTENEH paitoHa — ropoIoB M NOCEJIKOB, CEJILCKOro xo3siicrpa. Cxe-
Ma JIOJIXHAa ONTHUMM3HPOBAThCA C YYETOM HHTEPECOB BCeX PaccCMaTpH-
BaeMBIX NoTpebuTeNei.

OCHOBHBIM HCTOYHHKOM 3/IeKTPOCHaGKeH |, KaK IIPaBUJIIO, ABISAIOT-
cfl HEpPreTHYeCKHe CHCTeMBI. McKiTloueHRe cOCTaBNAIOT IpeaIIpHATHS
¢ 6oNBIIMM TeTUIONOTpe6IeHHEM, JIJISi KOTOPBIX OCHOBHAIM HCTOYHUKOM
MoxeT aABnaATbea TOL. Ilpu 3ToM 0653aTeIbHO NpenycMaTpHUBaTh CBA3b
T3II ¢ aHeprocHcTeMol, KaKk NpaBuIIo, Ha HanpsaxXeHHH 110 kB H BriILe.

O61eit TeHIEHIMe! IOCTPOEHHA COBPEMEHHEIX CXeM 3JIeKTPOCHAa6-
XKeHHs NPOMEIIUIEHHBIX NPeANPUATHH ABJIseTCH NPUMEHEHHe ITY6OKHX
BBOJIOB — MaKCHMaJIbHOE NIPHGTHKeHHe HCTOUHMKOB MUTAHHA K 3JIeKTpPO-
YCTaHOBKAaM NpeANnpHATHH, CBeleHHe K MUHUMYMY KOJTHYECTBa CeTeBbIX
3BEHBEB M cTyneHed TpaHcdopmauuu, gpo6nenue IIC BH npu pasme-
LIEHHH NMpEeANIPHATHHA Ha 3HaYHTeNbHON TEPPHTOPHH.

IpuMeHsieMble IS BHENIHETO 3IeKTPOCHAGKEHHA IIPOMIIpPeNpH-
THH HanpsAXeHHs 3aBUCAT OT HaNpAXeHHs 3NeKTPHUYeCKHX ceTel sHep-
rocucTeMsl B palioHe pasMellleHHs NpeANpPHATHH W OT MX Harpy3KH.

Jins snekTpocHaGXeHHS NpeINpHATHI ¢ HeGoNbIIOK HAarpy3KoH Hc-
nons3ylorcd cetd 10 xB ¢ nutanueM HX oT 6auxanmux TIC 110 xB
IHEPTOCHCTEMBI; IS 3NIEKTPOCHAGXKEHUS CPETHUX H KPYITHHX IIpelIpy-
SITHH, KaK NIpaBUNoO, NpUMeHAI0TCA ceTH 110 KB, B OTOENBHEIX ciyYyasx —
220-500 xB.

Hcnons3yloTcs clenylolie OCHOBHBIE CXeMBI paclipenelleHHs 3IeK-
TPO3HEPTHH:

rnasHas nouuxaiomas IIC ([IIIT) npexnpusitus 220-500/110 xB
U1 pacnipefieneHud snekTposHepruu Mexny IIC ray6okux ssomos (ITI'B)

110/10(6) xB; I'TIIT B oTHeNBHHIX clyYasgx 1elecoo6pa3HO COBME-
watk ¢ IIC sHeprocucTeMul, npeaHa3HadyeHHOH IS 3NeKTpocHaGXeH s
paioHa;

pax IIC 110/10(6) kB, npucoenuHaeMHIX K ceTH 110 KB cHcTeMl;

III'B 220/10(6) kB — nns XpynHBIX MPeANpHATHH C COCPENOTOYEH-
HOH Harpys3ko#.

IlonaBnsioniee GONBIIHHCTBO KPYNHEIX NPOMBILUIEHHEIX IIPEIIPH-
ATHH uMeeT norpebuTteneit 1-# u 2-it xareropuil, MO3TOMY HX BHelIHee
3/IeKTpOCHabXeHHe OCYIeCTBAAeTCS He MeHee YeM II0 IBYM JIHHHSM.
IlpennoytuTenLHOM ABNAETCA CXeMa, TPH KOTOPOH NTHHHH BHIMOITHAIOT-
cs Ha OTHENbHBIX OMOpax M MAYT MO pasHkIM TpaccaM (MM kaxnas I[1C
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NMHTAETCA MO IABYM LIEINAM, NMOABCIICHHHM Ha Oopax pasHHX NBYyXI1len-
Hux BJI). Bu6op nponyckHoit ciocoGHOCTH MHUTAIOMIKX JHHHI Mpou3-
BOIXHMTCA TAKHM 00pa3oM, YTOOH IpH BHXoOe U3 paGoOTH ONHOM H3 HHX
ocTaBlIHecs oGecneYHBallH MUTAHHE IPHEMHHKOB 3/IEKTPO3HEPIHH 1-i
M 2-# xareropuif, HeoOXONHMHX JUIA GYHKIIMOHMPOBAHUA OCHOBHEIX
T POH3BOJICTB.
III'B BHMONHAIOTCA, KaK NIPaBHJIO, 110 MPOCTEHITHM cXeMaM ¢ MHHH-
MaJIBHHM KOJIHYecTBOM 060pynoBaHHA Ha HanpaxeHuu BH.
Ha puc. 4.12—4.16 npuBefieHH NpUMePH CXeM BHEINHEro 3JieKTpo-
CHa6XeHHA KPYNMHEIX TPOMBIIUIEHHEX NPEeATNPHATHIA.
Jna obecneyeHHd nMoTpe6HOCTH
Kcnerenme B TenJje XMMKoMGHHaTa (puc. 4.12)
npenycMorpeHa TOILl MOIIHOCTBLIO
200 MBT. HemocTaonias MOIMIHOCTS
TIONAETCA M3 CHCTEMH Mo ceTH 220 kB.
Jng npueMa 3To# MOILHOCTH Npeny-
cmorpena I'TITT 220/110/10 xB, koTo-
pad CNYXHUT I MHTaHUA Harpy3ok
snexTponu3a Ha 10 kB, ang pacnpe-
JeJICHUA 3JIEKTPOIHEPTUH 1O TeppH-
TopuH xoMbuHara x TIT'B 110/6 xB
H npuemMa MoITHOCTH oT TOII Ha Ha-
npsixeHuu 110 xB.

Ix80
Ha 3ason 1
Pac. 4.12. Cxema BHEIIHET0 31EKTPO- 6 xB TBIL
CHaGXeHHMA XMMKOMOGHHATA C Harpys- 4 x50

Koit 300 MBrT:
@ — cxeMa ceTH; § — cxema nmoacTaHUM i
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CpapHuTeNnbHO HeGosblloe nMOoTpebGieHHe Tella 3aBONOM MHHe-
panbHBIX ynobpeuuit (puc. 4.13) ynosneTBopsierca oT KoTeasHoit; 90 %
3IeKTPHYECKO! Harpy3KH MPUXOAUTCHA Ha NoTpebuTeNel 1-# KaTeropuu.
B cBsi3u ¢ 3Tum Tpu III'B 110/6 XB BHINOIHAIOT MO cxeme ABYX GJIOKOB
NUHHUA — TpaHCOPMATOp ¢ BO3MOXHOCTBIO NMOKPHITHSA BCeil HArpyskH
ot oxHoro 6oka.

IToTpeGHOCTE B Teme HedTexHMKoMOMHaTa (puc. 4.14) ynopsieTBO-
paetca ot TOIl MomHocTsio 150 MBT, geduuuT 3nexTpHyecKoit Mou-
HOCTH — oT paionHoit TIC 330/110 xB. MomHocTs pacnpenensercsa Kak
oT IHH 6 kB T3LI, Tak ¥ ot nsatu III'B
110/6 xB.

Cxema 3/IeKTpOCHabXeHHA allo-
MMHHEBOIO 3aBOMa, NTOKa3aHHad Ha
pHC. 4.15, ocyInecTRIAETCA C MOMOLIBIO
TpaHcdopmaropos 220/10 xB ¢ pac-
menaeHHo# obmoTtkoit 10 xB Monr-

BJI
330xB

Puc. 4.13. CxeMa BHellIHero
BJI 330 kB 3NIeKTPOCHa6XeHU 3aBo/ia

OT 3HEPrOCHCTEM B MHHEPANbHBIX y1o6peHH A
¢ Harpy3sko#t 150 MBT:

Paitonnasn IIC [ 4 — cXeMa ceTH; § — cxeMa
TIOACTAHUH’

PaftoHnas
Mnci
&

. I 330«B

2x125 [f?? -(522::200

110 xB

BJI 330 xB
OT 3HEPrOCHCTEMH

10 kM

Paitonnas [IC 11
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HocThio o 180 MB-A. Ot xaxmoro TpancdopMaropa NMUTAOTCHA ARE
CEPHMH MOCJIeI0BATENbHO COEAMHEHHBIX BaHH. Ha KaXble yeThipe pa-
Oouux TpaHcdopMaropa YCTaHABIHBAETCH OIWH pe3epBHBIN, NMOAKIIOYeH-
HHH K TpaHcdepHOM cucTeMe MIUH, KOTOPHIH MOXeT 3aMeHHUTh JIIo6oi

OT 3HEProCHCTEMH P
Pt eladly fhataialer - S < el bt IIC IﬁxB !
1330 xB ' 3asoja 2 : 2% 40:
| ' nic . !
0 ;3aBofa 1 T W (.
1
'r— 0] Chioxmi33010xB ~~71° 7777 72777 "1
! 16 xB '
! nc :
! 3asona 3, '
% YR 1
] 1 1
H10kB ! 1 2x1$ '
] 1 1
{ mmmm—— S B
1
T
T
1 == -
: : ' 1
1 ' 1
: Q' Ha 1 TIC V.50 1
I 3apog 2) 3asofa 4 [
P N L N - : 1
: 1 6xB lSKB:
. | RSO s 4

Puac. 4.14. Cxema BHelIHero 3/1eKTpocHabxeH s HedpTeXMMHUYecKoro kKoMbMHaTa
¢ Harpy3koit 300 MBt

I cucremMa muH OPY 220 xB 1l cucrema mUH

Puc. 4.15. Cxema 3nexTpocHabXeHH A ajlloOMMHHEBOI 0 3aB0a
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U3 pabouux nepexioyeHueM Ha cropoHe 10 kB (B HOpManbHOM pexXHMe
OH OTKJII04YeH co cTopoHH 10 xB). PaGoune TpaHcdopMaTopH MOXKIIIO-
yeHH 6nokamu ¢ BJI 220 xB oT HCTOYHHMKa NHTaHHA (B paccMaTpH-
paeMoM cnydyae — KpynHaga I'OC). Ilpu peMoHTe omHOro H3 paGoumx
TpaHchopmaTopos nuTaomas ero BJI npucoennnsercs K TpaHcdepHot
CHCTEME M NMUTAET pa3epBHEIA; NpH aBapuH ofHo#t U3 BJI oHa oTkIoYa-
€TCSl BMECTE CO CBOMM TpaHC(HOPMATOpPOM, 2 OHA M3 OCTABIIMXCS B pa-
6oTe npucoeHHAETCA K TpaHchepHOH CHCTEMe M BpeMEeHHO ITHTAeT XBa
TpaHchopMaTopa — paGounit M pesepBHHIt. KpaTkoBpeMeHHBIH nepe-
PHB B 3JIEKTpoCcHaGXeHHH, HeOOXOMMMEIH UTA MPOH3BOACTBA Mepe-
KJIIOYeHH |, MONYCTHM 32 cyeT TelJoBoH HHepUUH BaHH.

DnekTpocHaGXeHHe MeTaJIypruyecKux 3aBoioB (pHc. 4.16, a) ocy-
mecTBaserca ot pattouusix ITIC 220-500/110 kB u TSIl no gByxuen-
HeiM BJI 110 xB, x Kaxmo#t U3 KOTOpHIX NpPHCOeTMHAETCA pPSN ABYX-
tpaHcgopmatopHsix IIT'B 110/10(6) kB, BHNoAHAEMBIX 110 THIIOBOH cXe-
me 110-4H. B otaenpubix cnyqasax npu GonsmoM konugectse BJI u IITB
COOPYXAIOTCH TaKXe YToBule pacnpenenuTensHble myHKTH (YPII) 110 kB.
Taxue cxeMBI KCIONB3YIOTCS VTS paclliMpAeMbIX CYILIECTBYIOIIHX 3aBOJIOB.

PocT Harpy3oK ¥ MX MJIOTHOCTH, NOBHIIeHNe TpeGoOBaHHU N K HaleX-
HOCTH 2JIeKTpocHaOXeHHs MPHBeNH K MOSBIEHHIO CXeM, NIPHBeNeHHBIX
Ha puc. 4.16, 6. K xonsiesoit ceT 110 kB, nutaemoit ot paionnsix I1C
u T3II, npucoenunsierca paj YPIT; III'B nutarorces or YPIT no KJI 110 xB;
I1T'B BumonusoTca mo cxeMe 6nox — KJI — TpaHcdopMaTop ¢ ycTaHOB-
KOl OT OHOTO N0 YeThIpeX TpaHchopMaTopoB. TaKkHe cXeMBl HaXonAT
NpUMEHEeHHE B MOC/EIHEE BpeMS JUTS BHOBb COOPYXaeMbIX 3aBOJIOB.

[Ipr HcNONB30BAaHKH HA 3aBOAAX NYTOBLIX CTAJIENJIABHIIBHBIX Neyeit
HeoOXONMMO MPOBEPUTH HX BIMSHHE HA CHCTeMEl 2IeKTPOCHAOXKeHHS.
ITpu Heob6xoauMocTH nopslieHUA MollHocTH K3 B o6mux IIIT neyeit
H IpYyTrHX noTpe6GuTeelt MOTyT NPUMEHATHCA CleNyIONHE MEPOIIDHATHA:

TUTaHHe LYTOBLIX CTAJICNIABUIIBHBIX Nevell yepe3 oTaeNbHbIE TPAaHC-
tdopMaTopH;

YMeHBIIEHHe HHAYKTHBHOTO CONPOTHBJEHHSA NHTAIOIIHX JHHAN
(HanpuMep, npononbHasa KoMneHcauus Ha BJl coenuusiommux LTI ¢ uc-
TOYHHUKAMH);

BKJIIOYeHHE Ha NapaJuieibHyI0 paboTy IBYX MHTAIOUINX AYTOBYIO MeYb
JTUHHA U TpaHchopMaTopoB Ha cropoHe BH u HH.

KpynHoMacmtabHoe ocBoeHHe HeDTAHHIX MECTOPOXICHHH M Nepe-
paboTKu nonyTHoro rasa B 3anagHoit CHGMpH, XapakTepH3yIOLHXCA
CIIOXHBIMH KJIHMaTHYeCKHMH YCJIOBHAMH H BRICOKHMH TpeBGoBaHHAMH
K HaZleXXHOCTH 3/IeKTPOCHaGXKeH U1, BH3BAJIO NOsABJIeHHe OcOOHIX Tpe6o-
BaHHH K ITOCTPOEHHIO CXeM leKTpocHabxenns. Ha OCHOBaHHM NMpPOEKTOB
TeXHOJIOTHYeCKoH yacTH, 0606IEeHHs ONBITa NPOEKTHPOBAHHMA, CTPOH-
TEJNbCTBA M IKCIUIYaTAllUM CHCTEM 3JIEKTPOCHAGXEHHSA 3THX 06BEKTOB
YCTaHOBJIEHH KaTETOPHH OTAENbHBIX 3JIEKTPONPUEMHHKOB M0 HaneX-
HOCTH 2JIeKTpocHabXxeHus. IIpuHATO, 4TO NIeKTpocHabXeHHe 06 BEKTOB
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BII1 110 xB, coopyxaemuie 111 [ ouepenn

——————— BJI 110 xB, coopyxaemuie s 11 ouepenn

~———e- Kabenpnas nuuuna 110 xB

Puac. 4.16. Cxema 31eKTpOCHaGKEHNUA KPYNMHBIX METANUIYPTHYECKHX 3aBOJ0B:

4 — cXeMa JUIA CYILECTBYIOLIHX PACHIKPAEMEIX 3aBOJIOB; § — cXeMa JUIs HOBRIX 3aBOJOB;
YPII — yanosuie pacnipenenutensHEle NYHKTH 110 kB; [1I'B — noacraHuuu riy6oko-
ro sBona 110/10(6) xB
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HedTenoOruM U NepepaboTKH MOMYTHOIO ra3a IOJXKHO obecleynBaThCa
0e3 orpaHMYeHHUN KaK B HOPMaJIBHEIX, TAaK H B MOC/IeaBapHiHBIX peXH-
Max IpH OTKJIIOYeHHH NI000ro 31eMeHTa eKTpuyeckoif cetH. [Ipuna-
TO NOJIOXKEHHUE O IPOEKTHPOBAHHM CXEM 3JIEKTPOCHAGKEHUS HEDTAHBIX
MECTOPOXIEHH X nepepaboTKM nonyTHoro rasa B 3anagHoit Cubupy,
KOTOpOe YCTaHaBAMBaET clieiyloliHe TpeboBaHUA U PEKOMEHIAI[HM:

3JIeKTpOCHabXeHHe BHOBb BBOIMMEIX He(TAHBIX MECTOPOXAEHHI,
KakK [paBHJIO, OCylIecTBIsAETCA Ha HanpaAXeHNH 110 xB, a mpy HanHuuu
obGocHoBaHMi — Ha 220 KB;

Ha He(TAHEIX MECTOPOXIEHUAX C 06BeMOM HOOLIYHM HeTH 10 2 MITH T
B TOI moMycKaeTcsl MpefycMaTpuBarhk coopyxeHue onHol IIC, Gomee
2 MiH T B ron — He MeHee AByX IIC; B mepBoM cny4ae peKOMeHAYyeTCs
npucoenuHeHHe IIC B Tpan3ut BJI ¢ XBYCTOPpOHHHM NHTaHHEM WJIH
IBYMd OfHOLEeNHbIMU TynuKoBeIMU BJI (momyckaercs asyxuenHas BJI
Ha CTaJILHBIX oNopax — MpH HaMHYHU 060CHOBaHMIi), BO BTOPOM clyyae
TIC nonXHEI NUTaThcAd OT He3aBUCUMBIX HCTOYHHUKOB He MeHee YeM
o n18yM BJI, npoknagsiBaeMEIM MO pa3HEIM Tpaccam;

IS 3JIeKTpOocHabKeHHs KoMIpeccopHBIX cTaHU i (KC) rasnudra,
BOI03a00pOB, rasonepepabaThiBalonX 3aBo10B ¥ rojloBHEIX KC npu Kax-
oM obbekTe coopyxaerca IIC 110—220 xB, nmonkniodaemas K He3aBH-
CHMBIM HCTOYHMKaM MHTAHUA HE MEHEe YeM I10 IBYM OfHOlleTHAIM BJI
WM 3axonoM ofHolt uenu BJI ¢ ABYCTOpOHHUM NIHTaHHEM;

pasmemerne IIC nmpuHMMaeTcs ¢ MaKCHMAaJIbHO BO3MOXHBIM TIpH-
BNMXKEHHEM K TEXHONOTHYECKHM 00BEKTaM;

Ha IIC nmpenycMmaTpuBaeTcsl ycTaHOBKa ABYX TpaHchoOpMaTopoOB
U3 ycloBUi pesepBupoBanua 100 % Harpysku;

1t BJI 110 xB B kayecTBe pallMOHATLHOTO THTIOBOTO Ce4eHH s IIPOBO-
nia pekoMeHzayetcs AC 120-150 (npu Hanuauu obocHoBaHKE — qo AC-240),
ona BJI 220 kB — AC-240-300.

Cxemn npucoefivHeHUd [IC K pasMYHEIM KOHQUIypauusM CETH
NpHBeeHH! B Tab. 4.5.

Tadbnuua 4.5

CxeMbl npHCOeHHEHHS K 31eKTPHYECKOR CETH MOACTAHUMA
IR 3jeKTpocHalxenHa HepTAHWX MecTopoXaennlt B 3anaanol CuGHpH

Kondurypauus Honyctumoe | Homepa THNOBHX
CeTH Crema nprcocnnesnsd F1C aucno [1C cxem [1C

IByxuenHas

Tynukoas BJI l 2 4H

(P2) YY ¥

JIBe oqHO-

LeMHBIE TYMH- 3 4H

xonrte BJI (P2) YY YY VY
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OkoHuyaHHe Tabn 4.5

Kondmurypauns Honycrumoe | Homepa THNOBRX
Sl Cxema npucoenuuenns I1C ancno TIC exem IIC
OmHouenHas
BJI c aByxcTO-
POHHHM NHTa- l l l I 2 SAH
HueMm (1)
IByxuenHas 4AH*
BJI c nByxcTO- 4
POHHHM NMHUTA- ! SH**
Huem (112) Jv \J VL i Yv VL Y SAH
* OrseTBHTENbHaA [1C.
** [Tpoxonnas I1C.

4.6. CXEMbl BHELUHEIO 3JIEKTPOCHABXEHUA
SNEKTPUOULIMPOBAHHbLIX XXEJIESHBLIX AOPOI

BekTpuHIIUPOBAHHEIE XeNle3HbIe JOPOrH 3aHHMAIOT 0coboe MecTo
cpenu norpeGuTeNell 3MeKTPO3HEPrHy. DTa crielu(puKa ONpenenseTcs
KOHGHTYpalHeH eKTPHYECKOM CeTH, COOpyXaeMoi I 3MeKTpHDH-
KaIlMH XeJIe3HOM Jopord (reorpadM4YecKH NMpOTAXEHHEIH NMOTpeOUTENL
¢ GIIM3KUMU 3HaUeHU MU Harpy30k TaroBeiX I1C, pacnonoXeHHBIX NpH-
MEPHO Ha PaBHLIX PACCTOSHUSAX OXHA OT AAPYrol), ¥ BLICOKHMH TpeboBa-
HUSAMH K HaIeXXHOCTH IeKTPOCHAGXKEeH NS,

DnexTprdUKaL KA KeJIe3HbIX A0POr MPOEKTUPYETCH, KaK IPaBHIIO,
Ha MepeMeHHOM OofiHO(Da3HOM TOKe MPOMBILLIEHHOH YacTOTH HANPIXKe-
HHeM 25 kB B KOHTaKTHOH ceTH (HOMHHANLHOE HANpSAXeHHe Ha IINHAaX
Tarosux IIC — 27,5 xB), a npu Haauyuu o60CHOBaHHI — Ha IMOCTOSH-
HOM TOKe HampsaxeHHeM 3 KB (HOMMHaNbHOE HANpAXeHHe Ha LIMHAX
taropeix IIC — 3,3 kB).

OnexTpudHuKauUA Ha IOCTOSHHOM TOKE HCIOIBL3YETCH, KaK MpaBH-
JIO, TIpH YCHJIEHHU WIIH MPOITEHUH NeHCTBYIOMIMNX 3NeKTpudHIMpOoBaH-
HBIX YYaCTKOB, BRITIOJTHEHHBIX Ha HaTIpsikeHUuH 3,0 kB.

Tpu snexTpudMKaUMyU Ha EpeMEHHOM Toke Tarossle IIC pacrona-
raipoTcs, KaK MpaBuiIo, Ha pacctoaHuH 40—50 KM oHa oT Apyro#, npu mno-
CTOSHHOM TOKe — Ha paccTosHUH 20—25 kM. COOTBeTCTBEHHO SMEeKTPH-
yeckue Harpy3ku taroseix I1IC npu mepeMeHHOM TOKe CyNIECTBEHHO
6onEIIe, YeM MpH NMOCTOAHHOM.

B mocnenHee BpeMsl BHEAPSAETCA TaKXKe CUCTEMaA 3/eKTPUHKALMH
Ha MepeMEeHHOM Toke 2x25 KB, no3sossiomas coXpaHUTh HamnpsiKeHHe
25 xB B KOHTakTHOH ceTH, HO GOJIBIIYIO YacTh SHEPTHH MepenaBaTh
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oT Tarossix [1C K aneKTpoBo3aM Ha HanpskeHHH 50 kB. Jlns aroro kpo-
Me KOHTAaKTHOTO NMOABeNINBaeTCs JOTIOTHUTENBHEIN MUTAIOIHUH IIPOBOL,
HalpsXeHHe KOTOPOro 1o OTHOUEHUIO K 3eMJie paBHO 25 kB, a K KoH-
TakTHOMY npoBony — 50 kB. ITutaHHe 3/1€eKTPOBO30B OCYLIECTBIACTCS
yepes nuHeliHbIe AT 50/25 kB, ycraHasnuBaeMble MeX 1y TAroBeIMH I1C
yepe3s 8§—15 KM M nofkiodaeMele KpalfHHMHY BEIBOOaMH K KOHTaKTHO-
MY ¥ NIMTAKILIEMY TIPOBOJIaM, a CpeAHHMM — K pesbcaM. Ha tarosuix TIC
yCTaHaBJIMBAIOTCA OfHoMa3Hbe TpaHcGOPMaTOPhl C ABYMS BTOPHYHHI-
MU obMoTKaMH 27,5 KB Kaxpgas, coefUHSIEMBLIMH IOCIeI0BaTEeNAbLHO.
ITpH omuHaKoBOM pa3MenieHWH TATOBBIX [IC noTepu MOIIHOCTH B CH-
cTeMe 2x25 kB B 1,5—2 pasa HHXe, 9eM B cucTeMe 25 kB. IIpu yBenuye-
HHH paccrosiHua Mexnay IIC B cucreme 2x25 kB B 1,7-1,8 pa3sa no cpas-
HEHMIO ¢ cucTeMoit 25 kB norepu B 06enx cHcTeMax paBHEL.

Tarossle [1C mo HalleXXHOCTH 3MEKTPOCHaGXeHH TPHPaBHHBAIOT-
csl K MoTpebuTeNsIM IlepBoi KaTeropHH ¥ JOKHBI 0GeCIeuHBaThCs IBY-
CTOPOHHUM nUTaHHeM. [Ipy BEIGOpE cXeMBI JOJIKEH pelaThcsl BOMpOocC
0 KOMMJIEKCHOM 3MeKTPOCHa6XeHHH 3NMeKTPHPUIMPYEMBIX XKele3HbIX
JAopor M Bcex ApYrux norpebGuresieit B mpujeraolieM patione.

IMutanue taroesix [1C ocyuecTBaseTcss OT OAHOLEMHEIX UIIH ABYX-
LENHBIX TUHUIE 3nekTponepenadu 110 kB (mpu anexTpudnKaluu Ha Ie-
peMeHHOM Toke — Takxe H 220 kB), coopyXaeMBIX s 3TOH e, KaK
MIpaBUJIO, BOOJTE XKefe3Hoi noporH. [IpHcoeMMHEHHE 3THX TaK Ha3bIBae-
MBIX TATOBBIX IMHUH 3/leKTponepeaayy B CBOIO O4Yepeb OCY IeCTBIISA-
eTCSl K PacMoJIoKEeHHBIM BOIM3HU XKele3HBIX IOPOT MM BHOBb COOpYyXae-
MbIM TIC 500—-220 kB.

BriGop cxeMsl 3JIeKTpOCHa0XXeHH S JOJIXKEH TPOM3BOAMTLC Ha OCHO-
BaHHH TEXHHUKO-3KOHOMHYECKOTO CPaBHEHHSI BO3ZMOXHBIX BApHAHTOB
B 3aBUCMMOCTH OT cleayloiux hakTopos:

PACCTOSIHUA MeX/Y MCTOYHHMKAMH ITUTaHMS;

Harpy3KH TATOBEIX U pafOHHBIX NOTpebUTENeH U TUHAMHUKH HX pas-
BUTHS;

Ko/iMyecTBa TAroBbiX M palfoHHBIX [1C;

KOHKPETHBIX YCJIOBUI B 3HEpProcucreMe (HaJH4YUs TeX UM MHBIX Ha-
HNpsXeHUI MUTaoNei ceTH, HeO6XOMMMOCTH HCIIONb30BaHMSA TATOBLIX
NUHUH 3NeKTpoNepeadyn B Ka4eCTBe CETEBLIX CBA3EH H T. 11.).

ITpu HanMuMN pasBUTON pacnpeaenuTensHoit cetu 110—220 kB B paii-
OHe XeJIe3HOH MOpOrH, YTO MMEeeT MecTo Ha GoJjbplieil yacTH 0OXHTOM
TEPPUTOPHH CTPaHbl, oTaeNbHbIE TAroBbie [IC MOryT nonydyaTs MUTaHUE
HemocpencTBeHHO oT paifoHHBIX [1C sHeprocucTeMbl HIH MPHCOEAHU-
HATHCA K CYNIECTRYIONIE CEeTH.

TpeGoBaHuA K cxemMaM NpHcoefUHeHUs K ceTH TarosuiX I1C cpopsT-
cs K clefyloneMy:

Mo ABYX1IeNHO TynuKoBoil BJI pekoMeHayeTcs MUTaHUE OXHOMH Ts-
rosoi I1C; npucoenunenue K 3toit BJI apyrux I1IC, He nUTAIOLIHKX TATY,
He IOIyCKaeTcs,
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TpY NUTAaHUH JBYX TYIIMKOBBIX MapajllelIbHBIX ofHOUenHbX BJI
OT Pa3HBIX CEKILIH cUCTeMBl COOPHBIX IIUMH OMycKaeTcsi MPHCOeANHe-
Hue K 3TuM BJI B pacceuxy npyx rsrosuix I1C;

npu npucoenuHeHuH I1C K onHouenHoit BJI ¢ ABycTOPOHHUM MHUTa-
HHueM (puc. 4.17, 6) Mexny asyMs y3noBeiMH I1C gonyckaeTtca BKiioye-
HHUe He Gonee naTH npoMexyTouHsix I1C ma BJI 220 xB npu anexTpu-
¢uKamuu Opord Ha mepeMeHHOM M mMocTogsHHoM Toke W BJI 110 xB
NIpH 3MeKTpH(HUKALUH Ha MOCTOAHHOM ToKe U He 6olee Tpex [1IC nna BJI
110 xB npu anekTpudHKalMK IOPOrY Ha NIepeMeHHOM TOKE;
K asyxuenHoi BJI ¢ aBycTo-

| H H H_l []1 poHHHUM nHTaHHEM HOMyCKaeTcs
I a RERIEIERL NIPHCOEINHEHUE OHOM TATOBOM
L ¥ J,F' [IC Ha OTBETBIEHUAX K O6eMM

FREIRE (T e
| ﬁ ii H iﬂf ‘ ¥ 1t t¥ 41 ! Puc. 4.17. CxeMul npucoeMHEHNS TH-

6 8 roBHIX MomcTaH M k BJI 110-220 xB

OT AByX opHouenHuix BJI ¢ ABYCTOPOHHHUM NUTaHHeM (puc. 4.17, @)
Mexay aBymMs yanossiMH T1C BkITIoYaeTes TaKoe Xe KOJIMYEeCTBO MpoMe-
KyToyHEIX [IC, KaK ¥ ot ApyxuenHux BJI;

i tarosbix IIC, npucoeAMHAEMBIX Ha OTBETBICHHUAX HIIH IIHTAEMBIX
Mo ABYXUENHBIM TYNMUKOBEIM BJI, MpHHMMaeTCs TUMOBas CXeMa JJeK-
TpuYecKux coequHenuit 4H (puc. 4.8, Tabn. 4.4), a ans IpoMexyTod-
HeiX T1C, BKTroyaeMBbIX B pacceyky OJHOLENHEBIX U AByXuenHbix BJI —
THIOBbIE cxeMbl SH u SAH.

IIpu npoxoxaeHHH B 0cOBO royoNeAHEIX paifoHax Tsarossie BJI u oT-
BETBJIEHUS OT HHUX BHIMOJHAKTCA Ha OMHOLIEMHBIX OMOpax He3aBHCHMO
ot cxeM nmurtauus Taropeix [1C; Ha Taroseix BJl, mpoxoasuiux B paiio-
HE C TOJIoJIEAHBIMH YCIIOBHSIMH M HabiofaBlueics Nisickoi MpoBoaoB,
HOJIKHBI MPEAYCMAaTPpHBAThCS MEDONPHATHS MO NJaBKe ronoJefa.

Ha cnabo3arpyXeHHBIX y4acTKaX Xelle3HBIX JAopor (1o 24 map no-
€3[0B B CYTKM) JomycKaeTcsa obecleyeHue HaJeXHOCTH NUTaHMUA TH-
roBeix [IC kak nmotpebureneit [I KaTeropuu: oAHOCTOPOHHEEe MMUTAHUeE
taroseix IIC, nutanue taroseix IIC oT ogHOIt cexunoHupoBaHHo# BJI
IpH ycnoBUH moakmoyeHUus cMexHbiX [1C k pasHeIM cexuusam BJI, mon-
kmouenue IIC x muralomeit BJI ornaitkoit ¢ noMolbio 0O4HOTO BBOAA
C BHIKJIIOYATEJIEM.

Cxema 3/1eKTpOoCcHaOXeHH A 3/1eKTpUbHLIUpYeMO XeNle3HOM HoporH
HOJIXHa GhITh TECHO YBSI3aHa CO cXeMOM 3JieKTpocHaGxXeHHs pafoH-
HBIX norpe6uteneit. Ot Taroseix IIC ocyliecTBageTCA TaKXKe 2IeKTpO-
cHaOXeHHe palfOHHBIX IMOTpeOHUTENel B NMpelenaX 3KOHOMHYECKH 1Ig/e-
coobpa3Horo paguyca geiicrbus cereit 35—-10 xB.
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BoamoxHEIe BAPHAHTHI 371eKTPOCHACXKEH U paifOHHBIX MOTpebuTe-
Jieit ot tarosrix I1C npusenexs! Ha puc. 4.18. Ha tarossix I1C nocrosH-
HOro TOKa OGHIYHO YCTaHABAMBAIOTCH TpaHCOpMaTOpsl HanpsIXeHHEM
110/10 xB. Tarossie TpaHchoOpMaTOpH B 6J0Ke C BEIIIPAMUTENIBHBIMH
arperataMi nmoakmiovaroTcd X wimHaM 10 kB. IIutanHe paltOHHEIX 1O-
TpeGUTEIel MOXET OCYILeCTBIATHCA OT OOLIUX ABYX- HJIH TPEXOGMOTOU-
HEBIX TpaHc(hopMaTopOB.

ITuTanue paitoHa oT TAropux IIC nepeMeHHOro TOKa ¢ BRICIIHM Ha-
npsixeHHeM 110 XB MoXeT ocymecTBIATECS OT TPEXOOMOTOYHEBIX TATO-
BBIX TPaHC(OPMATOPOB HJIH OT OTAENbHBIX TPaHC(HOPMATOPOB.

Ecnu nng anekTpocHaGxeHUs paiioHa TpebyeTcs OfHO MHUTalOIUEE
HanpsxXeHUue, HanboJee menecoobpasHa cxeMa IMTAHUA OT TpeThell 00-

110 xB 110 kB
35 kB
a 10 xB
%10 (220) xB 110 (220) xB
S 35-10 (6) kB
ol 10-35 (6) kB
25 kB 25xB
119 (220) K_B JS_KB = ll(_) kB
35kB
25 kB _lﬂ (6) kB
25kB 10 (6) kB
220 xB
6
110 xB
Puc. 4.18. CxeMbl THTaHHA PaOHHBIX MTOTpPe-
OuTenelt OT TATOBHIX MOOCTaHLIMHA:
.ﬂ‘.‘_B. a — Ha [IOCTOAHHOM TOKe; 6 — Ha lepeMeHHOM ToKe
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MOTKH TATOBHIX TpaHcthopMmaropos. IIpu HanH4uy cynecTByolei paii-
OHHO# Harpy3KH Ha IBYX HampsixXeHHAX MOXET oKa3aThcs DoJiee 3Ko-
HOMHYHEIM BapHaHT NUTAaHHUA TATOBHIX ¥ palflOHHBIX NMOTpeGUTeNeH OT
OTHeNBHBIX TpaHchopMaTopoB. DdheK THBHOCTE CXEMBI pa3fieIbHOTO MHU-
TaAHUA BO3pacTaeT B cly4yasx, Korga ajig NUTaHUA TATH MOXHO OrpaHH-
4HTHCS YCTAHOBKOIT ONHOTO TpaHcdopMaTopa, a Takxke Koraa Tarosag [1C
coopyXaeTcsi BONH3H peficTytoneit paitionHoi IIC. Ona taroseix IIC
nepeMeHHOTO TOKa C BHICIIMM HampsaxeHueM 220 kB nenecoobpasHo
MUTaHue paliloHHOW M TATOBOI HArpy3okK oT OGIIHX TPeXOGMOTOYHEBIX
TpaHcdopmaTopoB MK AT 220/110/25 xB (mpH HaIMYMH HATPY3KH Ha Ha-
npsaxenun 110 xB).

4.7. CXEMbl BHELUHENO 3JIEKTPOCHABXEHUWA
MAIMMCTPAJIbHbIX HE®TENPOBOAOB
1N rA30nNrPOBOAOB

MarucTpanrsHble HedTeMPOBOMK M ra3oMpoBOIbl KaK MOTpeGUTENN
3JIEKTPOZHEPIrHH HMEIOT Te K& OCOBEHHOCTH, YTO U 3NeKTpUHIIMPOBaH-
HbI€ XeJIe3HBIE JOPOTH: IIPOTAXKEHHEBIH XapakTep ¢ GJIM3KMMH 3HAYEHU-
AMM Harpy3ok Hedrenepekayusaomux cranuuit (HIIC) vedrenposonos
u KC razonpoBonoB, pacloJioXeHHBIX IPHMEPHO Ha paBHBIX paccTof-
HUAX ONHA OT APYroif, a TaKXe BEHICOKHE TpeGOBaHUA K HAJEXHOCTH
3JIEKTPOCHaOXeHUS.

IMoactanuuy, nuraourde HIIC MaructpansHEIX HeTENPOBOAOB,
pacnojarajpTcs, KaK IIpaBuio, Ha paccTosHuU 40—50 KM onHa OT Opy-
roif, a KC MarucTpanbHEIX ra3ollpoBOOB — Ha paccToAHUH 80—90 kM.

Ha HacocHbix ycraHoBkax HIIC ucnonbayercs aneKTpu4ecKH i MpH-
BOJ, Ha razonepekayusalomux arperarax KC — snexTpuyeckuii Miu
razotTyp6uHHBL! puBol. IIpu ra3oTypOGUHHOM NPUBOLE 3EKTPHYECKHE
Harpy3ku KC He3HauyuTeNnbHEl, 3NMeKTpOcHaGXeHHE OCYUIECTBIsAETCS
ot Giauxaimux [1C cetu Ha Hanpaxeuun 10—110 kB mnu ot 3nexrpo-
CTaHIIMM MaJIOit MOIITHOCTH, ycTaHoBIeHHo# Ha KC. Ha anextponpuBon-
HEX KC s1eKTpryecKkue Harpy3ki JOCTaTOYHO BEJIMKH; AJs 3JIEKTPO-
cHabxeHua KC tpebyerca coopyxeHHe ceTelt HanmpsaxeHueMm 110—-330 xB.

Bri6op Tna npusoaa Ha KC BEINOJIHSAETCHS HA OCHOBE COBMECTHOIO
paccMOTpeHHS TEXHONOrHYecKOH YaCTH U CXeMEl BHEIIHETO 3JIEKTPO-
cHabxeuus. [ToaToMy pa3paboTky 3TOH cXeMbl OOBIYHO BHIMOJHSAIOT
JNIA ABYX BADHAHTOB MPHBOJA.

Kareropuitnocts otaenbHbiX 3f1eKTponpueMHuKoB HIIC u KC u xa-
TEeropMitHOCThL YKa3aHHBEIX OOBLEKTOB B 1[€JIOM B OTHOILEHHU obecrnede-
HUS HAJEXHOCTH 3JIEKTPOCHAOXeHU S TPHUHUMAIOTCHA B COOTBETCTBUHM
¢ Tabn. 4.6.
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Ta6nuua 4.6

KateropuitHocTh 3/1eKTponpHeMHHKOB noTpebuTened
TPaHCNOPTA rasa H HedTH

Kareropus
MO HAIEXHOCTH
CraHuuH OGopynosanue 3NeKTpo-
cHabXeHHA

lazokoMImpeccopHEE LlenTpoGexXHule HarHeTaTe- 1
CTaHIHH MarucTpaJbHOTO JIH, MaclfHHe H UHPKYNA-
ra3onpopoga LHOHHBIE HACOCH!, BEHTHU-

JNIATOPH! OXJIAXIAEHHA Maca

ra3oTypbMHHOro arperaTta
lasopacnpenenurensHue - 3
CTaHLUHH
KoMnpeccopHbie cTAHIMH MacnaHule, UHPKYAALIHOH- 2
TONMYTHOro HeTAHOrO rasa, HEIE BOOSHEIE HACOCHI,
pacriofioXeHHble Ha HedTA- MexaHHW4YecKad BEHTHIIA-
HBIX MECTOPOXAEHUAX LMA, HATHETAaTe/lH ra3a
lonosHste HIIC n HacocHEIe Hacock g71s1 mepekauku 1
CTaHLHH M0 MepeKauke HedTH ¥ HedTENPOAYKTOB,
1o HedTenpoBoaaM MeXaHMYeCcKas BEHTHAALUSA

M BO3OYIIHEIE KOMIIPECCOPH
IIpoMexytouHsie HIIC To xe 2

M HACOCHEBIE CTAHLIMH T10 Tepe-
Kayke HeTeNpOAYKTOB

TlpomexyTtounnie HIIC
napajienbHBIX HedTe-
TIpOBOIOB ¥ HedTePOLYyKTO-
MpPOBOJOB NPOH3BOAHTENBHO-
cThlo Gonee 50 MIH T B rof

¢ 2JIeKTpocHaGxKeHneM

ot onHolt TIC

Hacockhl 415 TepeKauku
HedTH M He(pTENMPOAYKTOB,
MexaHHYecKasi BEHTHIALHA
M BO3NYLIHEIE KOMIPECCOPH

Ilpomexytounrie HIIC

M HacocHag CTaHIUA

1o nepekayke He(pTenpoxyK-
TOB 11 O0HOTO He(TenpoBo-
Ia, pacroiaraeMhle B TOPHEIX
palioHax

Hacocul andg nepekayku
HedTH H HedTeNnpoLyKTOB,
MeXaHHYecKas BEeHTHIALHA
U BO3AYIITHBIe KOMIIpeCcCcophl

IMoanopHas HacocHas
ctaHuud rogsopHot HIIC

Hacochl inga nepexayku
HedTH, MeXaHHYecKas
BEHTUNALMSA, BO3OYIIHEIE
KOMIIpeccophbl
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Mopcranuun npu HIIC u KC nonxHu oGecneynBaTbes 3JIEKTPO-
SHeprueif OT IBYX He3aBUCHMBIX HCTOYHHMKOB. Tonopnrie HIIC u anektpo-
npuBoxHbeie KC MONXHBI MHTATHCs HE MeHee YeM IO JIBYM OIHOLIEMMHEIM
BJI He3aBHCHMO OT HX MPOTAXEHHOCTH; rasoTypbunnrle KC nonyckaer-
¢d MUTATh Mo ABYxuenHeiM BJl, 3a uckmioyenuemM ronosHbiXx KC, a Tak-
xe KC, pacnonoXeHHBIX B 0C060 To/l0JIeNHbIX, 3a60/I04eHHBIX U TPYAHO-
IOCTYTIHBIX paifoHax.

Tpe6oBaHus K cxeMaM npucoeguHeHus [1C ans anekTpocHabGXeHU s
HIIC u KC K pa3HBIM KOHGHUTYpaLUIM CETH COCTOAT B CleAYIOIIEM:

K ABYM OZHOLENHBLIM TynHKoBbIM BJI, nuraouium ITC npu HIIC
1 KC, oTHocqauuxcs K 1-# KaTeropuu mno TpeSoBaHUAM HaJeXHOCTH,
JIOMycKaeTcss MpUCOeAHHEHHE TpeX, a OTHOCAIUXCS Ko 2-i Karero-
puu, — yetsipex I1C, Bxiioyas IIC npoyux norpebureneit;

K AByXuenHo# Tynukosoit BJI gomyckaercs npucoeauHeHue apyx I1C,
B TOM yMcJe He 6onee oguoif, murawiueit HITC nnu KC; orBeTBIEHHE
ot BJI BEINOJTHAETCA HA NBYXUEMHEIX ONOpax;

MIPH NpUCOeMHEHUHU K oiHOlIeMHO# BJI ¢ IByCTOPOHHUM NMUTaHHEM
qHco IpoMexyTouHbIX IIC Mexny y3/l0BBIMH He JOJIXHO INpeBbIlLATH
Tpex, BKiiodas [IC, nuraloniue nmpoyux norpeburenei (puc. 4.17, a),
npu 3ToM TIC npu HIIC n KC nomkHE MpHCOeAHHATHCA OMHONEMHbI-
MH, a [IPOYHE MOTYT IPHCOEAHHATLCA ABYXLEMHBIMH 3axonamMu BJI;

K asyxnemnHoit BJI ¢ 1BycTOpPOHHHM NMUTaHHEM Ha y4acTKe MeXIY
JIBYM# coceJHHUMH y3noBeiMu IIC gomyckaercs NMpHCOeIWHEHHE OO0
nati [IC ¢ yyeToM nocineaopaTeIbHOCTH YepeaoBaHU HX IIpUCcOeIMHe-
Hus (puc. 4.17, 6); npu toM I1C npu HIIC u KC gomxXHE NMOAKNIOYATh-
cs1 OOHOLIEMHBIMH 3axofaMu BJI.

Hna IIC npu HIIC u KC, npucoeAHHAEMBIX Ha OTBETBJICHHUAX HJIH
MHUTAEMEIX 10 IBYXLEMHBIM TYNTUKOBEIM BJI, MoNXHa MPHMEHSATHCH TH-
MoBasl CXeMa MEKTpHUYecKuX coenuHeHuit 4H (puc. 4.8), a nna npomexy-
ToyHHIX [IC, BKITIOYaeMBIX B pacceyKy ONHOLEITHBIX M AByXLenHEIX BJI, —
cxemnl SH, SAH.

ITpu pasmemenu IIC npu HIIC u KC B paitoHax c MHHMMAaJIbHOM
TeMnepatypoit Bosgyxa MUHyc 45 °C u HuXe:

ciefyeT NPUMEHATH 3/IeKTPo06opyIoBaHHE XOJIONOCTOWKOTO UCIION-
HEeHHA H apKTHYeCKHe H30JS1IMOHHbIE MAciia UJIH YCTaHABJIHBATh DJIeK-
TpooGOopyIoBaHHE BHYTPH IMOMEIIEHHH;

Ha I1IC 220 u 110 kB npu ronoabix HIIC u KC, a takxe anexTpo-
npusonHbIx KC BHE noMeLIeHUH caenyeT IPUMEHATE MacasHbIe BBIKIIIO-
YaTeId; TpMMeHeHHe BO3AYLIHBIX BEIKII0YaTeNeH He peKOMeHoyeTC .

Bri6op mMomnHocTH TpaHchopmaropoB Ha [IC npn HIIC u KC cre-
YT IIPOU3BOINTE C YYETOM ObecTieYeHHU ST UMY [TOJIHOM IIPOU3BOAUTENb-
HOCTH ¥ HOPMAJIBHEIX ONEpPaTUBHEIX [IEPeKTIOUYeHH I TeXHONOrHYeCKHX
arperaToB (ITycK pe3epBHOTO, a 3aTEM OCTaHOBKA pabouyerc) B pexume
[MJIMTEILHOTO OTKIIIOUEHHsI OHOro TpancdopMaropa.
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B cxemax BHelHero 3NeKTpocHaGXeHHs HeoGXONHMO paccMarpH-
BaTh BONMPOCH obecreyeHMs MycKa H CaMo3amycKa CHHXPOHHBIX H aCHH-
XPOHHHIX 3/eKTpoaBHrareeit 6—10 kB.

Ipu BeIGOpE CXEMBI IOJDKEH pelIaThesl BONPOC O KOMIUIEKCHOM 3MeK-
TPOCHaGXeHHH MarucTpajJbHHIX HedTe- M ra3onpoBoNOB H APYTHX IO-
TpebuTenedl B mpuaeraiomeM paitode. Ot IIC npu HIIC n KC moxeT
obecneynBaThcs 3NeKTpocHabXeH e palloHHKIX noTpebuTeNelt B npene-
JlaX 3KOHOMHYeCKH Lielecoobpa3Horo panuyca nedcrsus cereit 10—110 xB.
B texnonornyeckoM PY 6—10 kB HITC u KC npu HeoGXoMHMOCTH npeny-
CMaTPHBAETCA IO YeTHIPEX siYeEK OTXOMAUMX IHHUH I palfOHHEIX T0-
TpebHTENEH.

Ilpyu oTcyTCcTBHE paHOHHEIX NMOTpeGHTENeH ciielyeT paccMaTpH-
BaTh BOMpOC O IeJiecO0GPa3HOCTH COBMENIEHHA TEXHOMOrHYecKoro PY
6—10 kB n nuraiomeit I1C.

4.8. CXEMbl 3JIEKTPUYECKUX CETEW
roroaos

B Poccuun HacuuThBaercs okono 3000 roponos (BKiovas Noceaku
rOPOZCKOTO THIIA), B KOTOPHIX NPOXHBaeT Mopsaaka 110 MIH YeloBeK.

DIeKTPHYECKHE CETH B ropofax JAeJAATCA HAa JICKTpocHabXaloine
(110 kB u BuILIe) ¥ pacnipenenuTeasHsie 0,38 u 6—-10 kB.

B Hacrosimee BpeMs ¢ MOMOIIBIO FOPOACKHX ceTedl pacnpenensercsa
OKOJIO IOJIOBHHH BhIpaGaThIBaeMOM B CTpaHe 3JIEKTPOIHEPIHH (KOMMY-
HanbHO-GRITOBas chepa norpebnser no 20 % 3/MeXTPO3HEPrHH, B T. Y.
HacesneHHe 10—12 %). O6mas npoTtsxeHHocThb ceTelt 0,38—10 xB opueH-
THPOBOYHO cocTanifgeT 900 ThiC. KM NPH HAMHYHHK mmopsaxa 300 Teic. T
TII 6—10/0,4 xB ¢ ycTaHOBJIEHHOM MOIIHOCTEIO TpaHCGOPMATOPOB IO-
panxa 90 teic. MB-A. ITpotaxenHocts BJI 0,38 kB cocTaBnseT moutn
50 % ot ofme# NPOTAXEHHOCTH pacrnpenelUTeNbHEX ceTeld. [Inga Tex-
HHUYeCKOro oOGHOBJIECHHSA rOPONCKHMX ceTedl ¢ yYeTOM HX CTapeHMs He-
06XOIMMO €XEerofHo 3aMeHATh nopaaka 6—7 % Bo3AYWHEIX H 3—4 %
KJI u TIL

lopona xapakTepH3yIOTCA BHICOKOH TUIOTHOCTBIO 3JIEKTPHYECKHX Ha-
rpy3ok (ot 5 o 15-20 MBT/kM? B LleHTpaIbHEIX paOHaX ropolioB) ¥ 60Jb-
ITMM KOJIMYeCTBOM MOTpebuTeNel, pacnoOXKEeHHBIX Ha OrpaHUYeHHOM
TJIOIAaaH.

KpaitHe orpaHH4eHHas TEPPHTOPHA M CTECHEHHBIE YCIIOBHSA JUIS BhI-
6opa tpacc BJI u nnowmanok I1IC, noBuIIEeHHBIE apXUTEKTYPHO-3CTETH-
yecKHe TpeGoBaHHA K COOpPYXaeMEIM JIEMEHTAM CeTH OIHKTYIOT Heob6-
XOOWMOCTh NpUMeHeHHA NpocThiX cxeM IIC, coopyxenns sakpuiThix T1C,
npyxuenHeix BJI u KJI. 3HauntensHas croumocte KJI 110-220 xB
npenonpenenseT HX HCNONb30BaHHE TONLKO B LIEHTPANLHOK YaCcTH KpyIl-
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Heltmux roponos. Bo3agymuane nuHUH ¥ y3nosue IIC pacnonaraiorcs
B IIPUTOPOHOMN 30HE.

Bonsmas KOHUEHTpAlHs MIEKTPHYECKHX HarpysokK, pellaiolas pojb
3NIEKTPO3HEPTHH B 06eCTIedeHHM HOPMANIbHOM XH3HeNeATeNbHOGTH o~
pona TpebyloT BRICOKOM HaJeXHOCTH 3NeKTpocHabXeHuA. DIIeKTpo-
MPHEMHHKH M MX KOMILIEKCHI, 2 TAKXE OTOEIbHEIE MOTpeOUTENH, TIPH BHE-
3aIIHOM TIpeKpalieHHH IEKTPOCHA6XKEHHS KOTOPhIX BO3HHKAIOT OIac-
HOCTB IUIA XH3HH Jofel U HapylieHne paboTH 0060 BaXXHBIX /IEMEHTOB
ropoIcKoro xo3slcTea, OTHOCATCH K IIepBOM KaTeropuH.

ITpH paccMOTpeHHH HalEXHOCTH 3NIEKTPOCHa0XKEHHA KOMMYHAJIBHO-
6HTOBHIX NOTpeCHTENIEN CleAyeT ONpeNeNaTh KATETOPHIO OTAEIBHEX
3NIEKTPONpPHEMHHKOB. JloNycKaeTcss KaTeropHpoBaHHe HAIEXHOCTH 3JeK-
TPOCHAGXEHMS IUIA TPYIIIIH NEKTPONPHEMHHKOB,

Ipynna snexmponpueMHuxoé — COBOKYIHOCTH 3JIeKTPONpPHEMHH-
KOB, XapaKTepH3yIoIIasacsa OfMHAKOBLIMH Tpe6OBAaHHAMH K HaJleXXHO-
CTH JIEKTPOCHAOXKeHH 1, HallpAMep, MEKTPOIPHEMHHKH ONepaliHOHHBIX,
PONUNBHEIX OTAENEHH ! H Ap. B OTHENBHEIX cydasX B KaYyecTBe IPYIIH
3JIEKTPOIIPHEMHHKOB MOTYT paccMaTpHBaThCA NMOTPEOHTENH B LIEJIOM,
HanmpHMep, BOOONMPOBOAHAs HACOCHAN CTAaHIMA, 3JaHHe H JAp.

TpeGoBaHHA K HaIEXHOCTH 3MIeKTPOCHAGXKEHHS JIEKTPOIIPHEMHH-
Ka clielyeT OTHOCHTH K G/ XalileMy BBOIHOMY YCTpOMCTBY, K KOTOpO-
MY 3JIEKTPONPHEMHHK NOJKJIIOYEH Yepe3 KOMMYTAllHOHHHIH annapar.

IIpH MocTpOEHHH ceTH TpeGOBaHHA K HaIEXHOCTH 3/IeKTpocHabXe-
HHS OTAENBHHX 3JeKTPONPHEMHHKOB 60Jee BHICOKOM KaTeropuH He-
JONYCTHMO PacnpoCTPaHATE Ha BCE OCTAJIBHEIE 3JIeKTPONPHEMHHKH.

ITepedeHs 34exmponpueMKuUK08 nepeoli Kamezopuu TOPOOCKHX 3JeK-
TPHYECKHX CeTell BKIIIOYaeT:

a) BNEeKTPONpPHEMHHKH OMEPAIlHOHHKIX H PONMIBLHEIX ONIOKOB, OT/IE-
€HH} aHaCTe3HONOTHH, peaHNMallHi ¥ HHTEHCHBHON TepanuH, KaGu-
€TOB JIAITAPOCKONUH, GPOHXOCKONMHUM M aHTHOrpacdHH; NMPOTHBOMOXAP-

HHIX yCTPOHCTB # OXpaHHOH! CHIHATA3allMH, 3BaKyallHOHHOTO OCBelle-
HHA H GONBHHYHBIX THDTOB;

0) KOTEeIbHHE, ABIAIONIHECH €MHHCTBEHHAIM HCTOYHHKOM TENJIa CH-
cTeMHI TennocHabxeHuns, obecneunpalolline noTpebuTenelt neppoit Ka-
TETOPHH, HE HMEIOIIMX HHAMBHAYAJILHEIX pe3¢PBHRIX HCTOYHHKOB TeILa;

B) 3NIEKTPOABUIaTeNH CETEBHIX H NOAMUTOYHRIX HACOCOB KOTENbHHIX
BTOpPOH KaTeropHH ¢ BONOrpeHBIMH KOTIIAMH €QMHHUYHON NPOU3BONM-
TensHocTsio 6onee 10 I'kan/y;

I) 5NeKTPOABHTATE/NH MOAKAYHBAIONIHX H CMECHTEIBHEIX HACOCOB
B HaCOCHHX, IPEHAXHHKX HacOCOB NIOKePOB TEIIOBHX ceTelf;

I) o6befHHEHHEIE X035 ACTBEHHO-TIHTEEBEIE M TIPOH3BOACTBEHHHE
BOIONPOBONK B ropofax ¢ YHCAOM XHTeelt Gonee 50 Teic. YeloBeK: Ha-
COCHEIE CTAHIIHH, NOJAIONIHE BOAY HETIOCPEACTBEHHO B CETh IIPOTHBO-
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NoXapHoro H o6belMHEHHOTO NIPOTHBONOXAaPHOIO BOAONPOBOJa; Ka-
HaJIM3al[MOHHBIE HACOCHEIE CTaHUMH, He JONYCKAIOIIHE NMepepLiba HIH
CHHXXeHH MOoAaYy CTOYHEIX BOJl, CYHCTHBIE COOPYKEHHS KaHaJIH3aLHH,
He JioNycKaloye nepeprisa B paboTe;

€) 3JIeKTPONIpHEMHHKH MPOTHBONOXAPHEIX YCTPOHCTB (NMoXapHEIe
HACOCHI, CHCTEMBI TIOAMOpa BO3yXa, ALIMOYAaleHUsl, ToXapHOH CHTHa-
JIM3AlIHH M ONOBELICHHUS O MoXape), TUGTH, 3BaKyallHOHHOE H aBapHli-
HOe OCBellleHHe, OTHH CEeTeBOro OrpaXaeHHs B XHJILIX 3TaHKAX U obmie-
XHTHAX BEICOTON 17 aTaxeit 1 Gonee;

X) 3JMIEKTPONPHEMHHUKH IPOTHBOIIOXAPHEIX YCTPOHCTB, JNHGTHI,
OXpaHHAas CUTHAJIM3allHg OOGIMIeCTBEHHBIX 31aHHH ¥ TOCTHHHII BHICOTOI
17 aTaxeit ¥ Gojiee, FOCTHHHIL, JOMOB OTAbIXa, IAHCHOHATOB M Typ6a3
Gonee yeM Ha 1000 MecT!, yupexaeHHH ¢ KOJIHYeCTBOM pabGoOTaIOMIHX
6onee 2000 yenopek’, He3aBUCUMO OT 3TAXKHOCTH, yupeXleHUH ¢pUHaH-
CHpOBaHHS, KpeAUTOBAHUS M rocyIapcTBEHHOro CTpaxoBaHHs denepainb-
HOTro NOAYHHEeHU A, GUGNHOTEK, KHHXKHEIX NanaT ¥ apXxuBos Ha 1000 Tec.
eIHHHU XpaHeHHUS u Gonee;

3) MY3eH M BbICTABKH ¢helepaJibHOro 3HaYeHH4;

H) 2JIeKTPONPHeMHHUKH IIPOTHBOMOXAPHEIX YCTPOUCTB H OXpaHHOMU
CHTHAJIM3allHH My3€eB M BBICTABOK pecny6G/IMKaHCKOro, KpaeBoro u o6-
JIACTHOT'O 3HAYEHHS;

K) 3NeKTPONPHEMHHKH ITPOTHBONOXAPHBIX YCTPOHCTB 061eo6paso-
BaTeJIBHBIX LIKOJ, podecCHOHANBHO-TEXHUYECKUX YYMIIMIL, CPeIHHUX
CrelMaJbHBIX H BRICIIHX Y4eOHbIX 3aBeICHH A MPH KOMNUYECTBE YYaL[HX-
ca 6onee 1000 yemoBek;

JI) 3NEKTPONPHEMHHKH MPOTHBOMNOXAPHALIX YCTPOHCTB, 3BaKyallHOH-
HOe ¥ apapHifHOe OCBeleH e KPLITHIX 3peTHIIHEIX H CIOPTHBHEIX Tpef-
npuATHH 061ei BMecTHMOcThIO 800 MecT U Gonee, IETCKHMX TEATPOB, BOP-
LIOB ¥ IOMOB MOJIOZIeXXH CO 3IPHTEJILHHIMH 3aJ1aMH N1060i BMECTHMOCTH;

M) 3JIEKTPONIPHEMHHUKH NMPOTHBOMOXAPHKIX YCTPOHCTB M OXpaHHOM
CHTHaJIM3allHH YHHBEPCaMOB, TOPTOBHLIX LIEHTPOB H Mara3uHoB ¢ TOPro-
Bo#i nuowansio 6onee 2000 M?, a TakXe CTOJNIOBLIX, Kade H pecTOpaHOB
C YHCJIOM NMOCaXOYHBIX MecT cBhie 500;

H) TATOBBLIE MONCTAHLIHH TOPOICKOTO 3JIEKTPOTPaHCIIOPTa;

0) OBM BBIYHCITHTENBHBIX LIEHTPOB, PeILAlONIKX KOMIUIEKC HapOIHO-
XO3AMCTBEHHBIX MPoGJieM H 3aliayd YNpaBieHHd OTAENbHBIMH OTpacis-
MH, a TaKXe 06c/IyXHBaIOIIHe TeXHOJOTHYECKHE NIPOLIECCH, OCHOBHEIE
3NeKTPONPHEMHMKH KOTOPhIX OTHOCHATCH K NEPBOH KaTeropuu;

1) HEHTPaJbHBIA JHCTIETYePCKU MYHKT TOPOACKHMX 3MEKTPHYECKUX
ceTeil, TenJIOBLIX ceTelt, ceTe razocHabXxeHM s, BONONPOBOAHO-KaHaJH-
3aI[MOHHOrO X034 #cTBa U ceTeil HAPYXKHOIO OCBEIICHHS;

p) MYHKTHI LHEHTpajiu30BaHHOM OXpaHHBl;

! BMeCTHMOCTb OTHOr'O 3AHUS.
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¢) ueHTpanbHule Temnopnie NYHKTH (LITII), o6cnyxupalomue 3na-
Hud BeIcoTo# 17 ataxei u 6onee, Bce IITII B 30Hax ¢ 3MMHeH pacyeTHOM!
TeMneparypoit —40 °C u HuXe;

1) ropoacko# LIIT (PIT) c cymmapHo# Harpyako#t 6onee 10 000 kB-A.

Bce npoune 371eKTpONpHEMHHKH NOTpebuTeNel, NepeuHCIeHHEX
B IIOANYHKTaX a), B), I), €), X), H), K), 1), M) OTHOCATCH KO BTOPO# Kare-
TOpPHM.

K 3anexmponpuemnuxam emopoii kamezopuu OTHOCATCH:

a) XHJIBle IoMa C 3NEKTPONIHTAMH 32 HCKJIIOYEHHEM OMHO- — BOCh-
MHKBapTHPHHIX JIOMOB;

6) XHJIHe A0Ma BEHICOTOH 6 3Taxel H GoNnee ¢ ra3oBHIMH NMIHTaMH
HIIH IJTHTAMH Ha TBEPAOM TOILIHBE,

B) o6mIexXHTHA BMecTHMOCTBIO 50 YyenoBex U 6onee;

I) 31aHuA yupexJeHn i BeicoToi o 16 3TaXei ¢ KonH4yecTBOM pabo-
Talomux ot 50 mo 2000 yenopex;

[I) AETCKHE YYpEeXACHMA;

€) MeIHLMHCKHE YYpeXIeHHS, alITeKH;

X) KPHITHIE 3peNHIIHEIE H CTIOPTHBHEE MPEINPHUATHSA C KOMTHYECTBOM
MecT B 3ae ot 300 po 800;

3) OTKPHIThIE CIIOPTHBHEE COOPYXEHHA ¢ MCKYCCTBEHHEIM OCBellle-
HHUeM ¢ konnyecTBoM MecT 5000 u Gonee M npu Hanuyuu 20 psajgoB
H OoJee;

H) npeanpuUATHsa OGILECTBEHHOrO MMUTAHHMS C KONHYECTBOM NOCaxoy-
HEIX MecT oT 100 o 500;

K) MarasuHaI ¢ Topropo# nuomansio ot 250 no 2000 m?;

JI) IpeATnpHATHA 0 06CTyXHBaHHIO rOPOACKOro TpaHCNopTa;

M) 6aHH ¢ ynciIoM MecT carime 100;

H) KOMOMHATH OBITOBOro 06CNyXHBaHHS, X034HCTBEHHBIE GI0KH
H aTelibe ¢ KONMMYEeCTBOM pabouux MecT Gonee 50, caJIOHLI-IapHKMaxep-
CKHe C KOJIMYecTBOM pabouux MecT cBhinre 15;

0) XHMYHCTKH M ITpadeqyHble (MpOH3BOANTENRHOCTRIO 500 XT M Gonee
Genbd B CMEHY);

) oGBenHHeHHBIE XO3AHCTBEHHO-TIMTLEBEIE H NMPOH3BOACTBEHHBIE BO-
JONpPOBOABI rOPONOB M MMOCEJIKOB ¢ YHCIIOM XHUTeNeH oT § no 50 Tric. ye-
JIOBEK BKJTIOUHTENbHO, KaHaJIH3allMOHHbIE HAaCOCHHE CTAHIIHH H OYHCT-
Hinle cCOOpyXeHHMA KaHaJH3allMH, JONyCKalolue NnepepriBal B paboTe,
BHI3BaHHBIE HapyIIeHHAMU 3JIeKTPOCHAGXeHHsA, KOTOPhIe MOT'YT YCTpa-
HATHCA MMYTEM ONEPATHBHEIX NepeKNoYeHUH B aIEKTPHYECKOR CETH;

P) y4eOHEIe 3aBeIEeHUA ¢ KONHYecTBOM yyamuxcd ot 200 go 1000 ye-
JIOBEK;

C) My3€H ¥ BBICTABKH MECTHOT'O 3HaYEeHHH;

T) TOCTHHHIH BHCOTOM 10 16 3TaXel ¢ KoJIHYecTBOM MecT oT 200
Io 1000;

y) GHGNIHOTEKH, KHHXHBIE TTAJIAThI M apXHBH ¢ (poHxoM oT 100 THIC.
#o 1000 TrIc. eAMHHI XpPAHEHH S,
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¢) OBM BEIYHMCITHTENBHAIX LIEHTPOB, OTAENOB H JlabopaTopuii;

X) 2JIEKTPONPHEMHHKHM YCTAaHOBOK TEIJIOBEIX ceTell — 3amopHol ap-
MATypHl NpH TeJleyNpaBleHU |, NOAKAYHUBAIOIIHX cMecHTeNlell, LIHPKYNS-
ITMOHHBIX HACOCHHIX CHCTEM OTOIIEHHSI ¥ BEHTUISLIMH, HACOCOB JUIA 3a-
PAAKH M pa3psjikH 6akoB akKKyMynfTOpoB, 6aKOB aKKyMYJSTOpPOB
IUISL TIOATIHTKH TEIJIOBBIX ceTelf B OTKPHITHIX CHCTeMaX TeIUIOCHaOXKeHHU s,
NMOANMHTOYHBIX HACOCOB B Y3JlaX pacce4YKH, TENJIOBhIX NYHKTOB;

II) AXCNIETYEPCKHE MYHKTH JKHJIBIX paioHOB H MHKpopalioHOB, paii-
OHOB 2JIEKTPHYECKHX ceTel;

Y) OCBETHTENIbHBIE YCTAHOBKH FOPONCKHX TPAHCIOPTHHIX M TelIeXo-
HBEIX TOHHeJieH, OCBETHTE/IbHbIC YCTAHOBKH YJIMII, AOPOT M MJoLaaei
KaTeropuH «A» B CTONHLAX peclyO/IHK, B ropoJax-reposx, opTOBHIX
M KpyNnHeHIIHX ropoaax,

) ropoackHe LIIT (PIT) u TII c cymMapHoit Harpy3koit ot 400 no
10 000 xB-A.

ITpoekTHpOBaHHE CXeMH 3JIEKTPHYECKHMX ceTedl ropofia IONXHO
BBITOHATLCA C BhIABJIeHHEM OYepelHOCTH Pa3BUTHUA Ha CPOK He MeHee
10 net. HeobGxonuMo yYHTHIBAaTh reHepajibHble MUIaHBI PA3BHTHSA FOpPOJOB,
KOTOpbIe BHIONMHAIOTCA Ha NMepcneKTusy 25—30 ner.

Toponckue a/leKTpHYECKHE CETH KIaCCHDHIMPYIOTCA Ha:

aneKTpocHabxXamowue ceTH 110 kB H B,

MHTAIOLINE H pacnipenenuTenbHble ceTn 10(6) KB.

B xayecTBe OCHOBHOTO ISl FOPOACKHUX ceTell CpeiHero HanpsXXeHHs
npuHATo 10 xB. AnanoruuHas pexoMeHaauus npuHaTa MOK nra 6onb-
LIMHCTBA cTpaH. B Tex roponax, rae uMelores cetu 6 kB, oHu, Kak npa-
BUJIO, NepeBonsATcA Ha HanpsaxeHue 10 kB. Ilenecoobpa3HocTs npuMe-
HeHHus ceTeit 20 kB nomXHa GbITh TEXHHKO-3KOHOMHYECKH 000CHOBaHa.

TIpUHIMNHANEHEIM BOMPOCOM MOCTPOEHHS CXeMBI ANeKTpocHabxXe-
HMs ropoja SBiseTcs HauBLITOAHeHIIee YKCIo TpaHchopMaluuit SHEPruH,
T. &. KOJIMYECTBO ee NpeobpazoBaHuil Mexay HanpsxkeHusaMu 110 u 10 xB.
IIpakTHKa NpOEeKTHPOBAHKA NMOKAa3bIBAeT, YTO BBEJCHHE IPOMEXYTOY-
Horo HanpaxeHHA 35 kB yBenuyuBaeT KanuTaJOBJIOXEHHS H NOTEPU
B ceTAX. DTo ABASeTCA NPHYMHON OTKA3a OT ero NpUMeHeHHUs B IIPOeK-
THPYEMBEIX CHCTeMax 3/1eKTpocHabGXeHHs ropofioB, a TakXe TpeKkpauie-
HHEM pa3BHTHA H NaXe JHKBHAaLHeHl ceTell 3TOro HanpsXKeHHS B TeX
ropozax, rie OHH cyllecTBOBaNH paHee. TakuM obGpa3oM, I TOpoOl-
CKHX ceTeHd cleiyeT CYUTATh MPENNOYTHTENBHON CHCTEMY 3JIEKTpO-
cHaGxeHHs 110/10 xB. K aHa/IorHYHEIM BLIBOAAM B pe3yibTaTe MHOIO-
YHUCNIEHHBIX MCCJIEAOBAHH A TIPHIIJIH H 3apy6eXHble CrelHaJTNCTHI.

Jnsa anexTpocHaGXeHUS XpyNHLIX U KpPyNIHeH IIHX rOpoaOB UCIONb-
3YI0TCA Takxe ceTH HanpaxeHueM 220 xB u seime. C yyeToM cKa3aHHO-
ro 3/IeKTPOCHAa6XaloIHe CETH YCIIOBHO JIENATCA Ha:

CeTH BHellHero 3/ieKTpocHabxXxeHHa — JHHUH 220 xB u BHIIIE, 0b6e-
CIIeYH BAIOIIHE CBA3b CHCTEMBI 3JIeKTPOCHa0XeHH ropolia C BHELIHHUMH
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sHeproucTodyHHKaMH, H I1IC 220 kB H BrillE, OT KOTOPAIX IIHTAIOTCS T0O-
ponckue cetd 110 kB, a Takxe nuauu 220 kB ¥ Brllue, cBA3LIBalONIHE
aru [1C;

CeTH BHYTpPeHHero siexrpocHabxeHus — auHuu 110 kB u IIC
110/10 xB, npenHasHadyeHH e A5 MATaHUA ropolcKkux ceteit 10 xB;
B OTHEJILHBIX C/IYYasX IpUMeHsAoTcH IMyooxkue Beoarl 220/10 xB, xoTo-
pBie TaKXe OTHOCATCSH K CeTAM BHYTpeHHeTO 3/IeKTpocHabKeHHU.

Bribop cxeMsl 35ieKTpocHabxalouei ceTy 3aBUCHT OT KOHKPETHBIX
ycIoBHH: reorpadM4YecKoro nojioxeHUa H KOHOUTypalluy ceTHTeGHOM
TEpPHTOPHH ropojia, NIOTHOCTH Harpy3oK ¥ X pocTa, KONHYecTBa 1 Xa-
PaKTepHCTHK HCTOYHHUKOB MUTAHHs, HCTOPHYECKM CIIOXUBIIEHCH cylle-
CTBYIOIIIeH CXEMBI CeTH M Jp. BeiGop MpoM3BOAKUTCA MO pe3yJibTaTaM
TEXHHUKO-3KOHOMHYECKOr'0 COMNOCTABIEHUS BapHAaHTOB.

Pa3spa6oTraHa «uaeanbHad» cXema 3l1eKTpocHabXeHH ropoja, yuo-
BJIETBOpSAIOLIAs NMpUBEIEHHHM Boille TpeOoBaHHAM (puc. 4.19). Cxema
Gasupyerca Ha cucTeMe HanpaxeHH 110/10 kB. Cets 110 kB Brinon-
HseTcsd B BHJIe ABYXIIEMHOTO KOJIblia, OXBaTHIBAIOIIEr0 TOPOA U BBIMNOJ-
HSIOLIETO poJib COOPHBIX IIKH, KOTOphie NpUHUMaloT 3Hepruio ot LIT —
MecTHEIX rexTpoctaHumi unk TIC 220 kB, pacniosioXeHHBIX Ha OKpanHe
HUITH 32 NpefeiaMi Topoia. DMeKTpocHabXalomas ceTh ropofia siBJIsfeT-
¢l 3B€HOM 3HepreTHYecKoif cucTeMbl paioHa. IlyGokue BBOOLL B paiio-
HBI C BLICOKOH TUTOTHOCTBIO M 3TaXXHOCTBIO 3acTPOHKY BeInonHAoTcs KJI
110 kB (1mHHH DuameTpanbHOM cBA3Y Ha pHc. 4.19). [IponyckHas cro-
cobHocThk xonsua 110 kB nonxHa o6ecneyrBaTh NepeTOKH MOIUIHOCTH
B HOpPMaJIbHBIX U TTOCTeaBapHHHBIX PesKMMaXx MPH OTKITIOYEHHH OTIENb-
HBIX 3NeMeHTOB ceTH. [l1s Gosee 6aronpusATHOro paclipeae/ieH Usi MO -
HOCTH B KOJIBIIE cJieAyeT yepenoBars npucoenuHenue 1111 k cetu 110 kB
u IIC 110/10 xB.

INpuBencHHas cXeMa JAeT Bo3-  CPEAHAR YaCThTOpONa  Jleyrpanpuan
MOXHOCTL JaNibHeHlIIero pacium- © byl
peHus Ge3 kopeHHoi ToMkH. [Ipo- TR MJIOTHOCTHIO
nyckHas crnoco6Hoctb ceTH 110 kB K% Harpy3KH)
MOXET YBEIMYHBaATHLCHA 3a CYET

«pa3pe3aHHA» KOJbLA U NOOKJIIO- BJI
yeHHd ero K HoBuIM LIIT u 3a cuer
yBeJIHYeHUS KOoNH4YecTBa IMHUHI

Oxpanna
110 kB, T. e. noBTOpeHUA KONBLA i et

C MPOKNaJKOMi JNHHUH 10 HOBLIM
TpaccaM M MPUCOENHHEHHS K HUM
HoBeiX IIC 110/10 xB (puc. 4.20). [ @nexrpocranuns

O TMoAcTaHU KA CHCTEMH C BHICIIHM
HanpsaxeHneM 220 kB u Bulue

Puc. 4.19. «<neansHasg» cxema O Toacranumsa 110/10 xB
afieKTpocHabXeHusd ropoga — BJI 110 kB
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OT cHCTEMH
330 xB

CesepHas

110 xB
M 12
1B}
N4

50

N
MSE
l
TSI 1
Ne 10

N 12
N8
110xB

OxHas

N9

OT CHCTEMH

-

@_‘NES
Ll
330 xB ‘vm

- -

~————— BJI 1-ro 3Tana
~ = = = BJI 2-ro 5Tana

Puc. 4.20. CxemMa cetH 110—330 kB xonbLieBoii KOHDHUIYpaLHH ANA 3JIEKTpO-
cHa6xXeHMA KPYITHOro ropoja
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TlpucoenuHenne cetd 110 kB xonsuesoit KoHdurypauuu K HoseiM 1111
MO3BOJISIET H3MEHATH HallpaBJeHHe MOTOKOB MOIIHOCTH B Hell, yBenH-
gHBas MPOMYCKHYIO CIIOCOOHOCTE 6e3 peKOHCTPYKLIHH.

CxeMBl 271EKTPOCHAOXEeHHA KOHKPETHBIX TOpoJoB B TOW MJIM MHOM
CTeNneHH OTIHYAIOTCH OT HACaJIbHOW CXeMBl, OTHAKO ¢¢ oblue TpUHI K-
bl HAXONAT COOTBETCTBYIOIIEE OTPaXeHHe B KOHKPETHBIX MMpOoeKTax.

Jns KpynHHX H KPyNHEeHIINX TOPOJIOB MOXHO OTMETHTH HECKONb-
KO 3TANOB Pa3sBUTHA 3JeKTpocHabxalomel ceTH (puc. 4.21). HaganbHoi
cragueil cosganus ceTd 110 kB ot ropoackoit TIL ssnserca 1-i atam,
Korna otaenbHele MMHUK U [IC elne He MpeAcTaBNAIOT YETKOH eXHHOMK
cHcTeMBl 3eKTpocHabXeHns. Ha 2-M 3Tamne, cB3aHHOM C MOSBIEHHEM
nepsoit TIC 220/110 B, yxe npocTynaoT NpHHUUIL GOpMHPOBAHHS
ceTH; 3-if ¥ 4-% 3Tanbl XapaKTepHU3YIOTCA NMPOLIECCOM OKOHYATEIBLHOIO

2-it atan

o NC 110 kB —— BJ1 110 kB (apyXuemnHue)
O TIC220kB = BJI 220 xB (aBYXUECTHHE)

Puc. 4.21. BTansl pa3BUTHA NeKTpocHabXalollell ceTH KpynHoro ropoaa
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¢opmupoBanna cetd 110 KB H co3ganusa BOKpyr ropona cetd 220 kB
KoJbleBoH# KoHpHrypanuu. CyliecTBEHHOE OTIIMYHE OT HAeaJbHOH cxe-
MEl B pacCMaTpMBaeMOM TIpHMepe —OTCYTCTBHE AHaMeTpalbHOM CBA3N
u [IT'B B ueHTpe ropona, 4To ABJIAETCA ClIEACTBHEM BRICOKON cTOMMO-
ctH KJI 110 XB ¥ TpyaHocTelt ocymecTBAeHHs IIY6OKHMX BBONOB B 3a-
CTPOEHHYIO YacTh ropoja.

Jins roponos, BHTAHYTHX BIOJIbL MOPDCKHX MOGepeXxuit MIu pek,
anekTpocHabxawmas ceTh 110 KB 06nIYHO BEIMONHAETCA B BHIIE Maru-
cTpanbHBIX ABYXuenmHuX BJI, mpo-
XONANIMX BIOJNb ropolia ¥ MPUCOEIH-
HEeHHBIX B HecKoNbKHX Toukax K I1I1
220/110 xB (puc. 4.22).

ITlocne co3naHus BOKpYr ropoaa
ceTH HanpaAXeHHeMm 220 xB u poiure
Ha Hee NepeKNaJkBaloTcd QYHKIIHH
obecnieyeHHs MapajleNbHOM paGoTE
OIT; cers 110 xB moxeT paboTtars
Pa30MKHYTO C YYeTOM ONTHMANBHO-
ro pacnpele/ieHHs TIOTOKOB MOILHO-
CTH ¥ obecrnedyeHHd Leecoobpa3HbIX
ypoBHe#t TokoB K3.

Puc. 4.22. Cxema «leHTOYHOM» ceT 110—
220 xB nng anekTpocHabXeHHud ropoja,
BHITAHYTOrO BOJb PEKH:

1 (3) — peficTByomne (Hameqaemale) [1C
220 kB; 2 (4) — 1o xe 110 xB; 5 (7) — neii-
crBylolmMe (Hamedaemnble) BJI 220 kB; 6 (8) —
To Xe 110 kB

OcHoBHBEIM THIIOM KOH(UrypauuH ceTH 110 KB aBnseTcsa npyxuer-
Has BJI, onupaiomasca na nsa I (tun [I2, puc. 4.1, 6); Moryt npume-
HATBCA TAKXe ABYXUenHble paguansusie BJ1 (Tun P2, puc. 4.1, 6), xots
MX NIpHMeHEHHE OTPaHMYEHO, TAK KaK OHM XapaKTEepH3YIOTCHA XYHLUHM
MCIOJIb30BaHHEM TNIPONYCKHOHU cnoco6HocTH BJI, Menbiedt HameXXHOCTLIO
M rubKocThIO.

IlpakTHKa NPOEeKTHPOBAHHMSA M BHITIONTHEHHBIE TEXHHKO-3KOHOMH-
YecKHe MCCeNOBAHMUS I03BOJAIOT AaTh CleNVIONIHe peKOMeHOalHH
no cxemaM npucoeauHeHus roponckux IC x cetn 110 xB:

K aByxuenHum BJI, onupatomumes Ha n8a LI (xonpurypauuu /12,
pHc. 4.23, a), UenecooGpa3HO NMPHCOEANHATE He GoJiee YeThIpex IOA-
craHuu#, a K AByXUeNMHHWM panuaiasHbiM BJl (xondurypauun P2,
puc. 4.23, 6) — He Gonee ABYX;

IJIaBHEle 2NeKTpHYyecKHe cxeMnl roponckux IIC Ha cropone 110 xB
peKOMeH1yeTcs BRIIOHATE M0 THNOBLM cxeMam 4H, 5 (SH) (puc. 4.8);
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34 "W

[110 xB 110 xﬂ
LI 220(330)/110 xB LTI 220(330)/110 B

110 kB 3 i_/-l

LLIT 220(330)/110 xB 6

Puc. 4.23. CxeMH IIpHcoeOMHeHUA FOPOoICKHUX MOACTaHUMMA K ceTH 110 xB

B KayecTBe KOMMYTAUHMOHHEIX y3/10B ceTH 110 kKB nenecoobpasHo
ucnons3oBathk PY 110 kB IIC ¢ BH 220-330 kB u roponckux TOLI.

IOng KpyNHEIX ¥ KpyITHeHIIMX rOpOIOB ONTHMaIsHasg MouHocTh [1C
110/10 xB, nuTaemsix o BJI, — 2x25 MB-A ¢ BO3MOXHOCTEIO 3aMeHEI
10 Mepe pocTa Harpy3ok Ha 2x40 MB-A, ans IIC, nuraemsix no KJI, —
2x40 MB-A ¢ BO3MOXHOCTEIO 3aMeHBI Ha 2x63 MB-A.

Hcxons u3 peKoMeHIOBAHHBIX BHILLIE CXEM IpPHCOeNMHEHHA TOPOM-
ckux IIC x BJI 110 kB ¥ ux onTHMAaNbHOK MOIITHOCTH ceYeHHe ITPOBOJIOB
OIS TOPOACKUX ABYXUENHEIX BJI peKOMeHIyeTcd NMPHHUMATh HE HHXE
240 MM? (110 aTIOMHHHIO).

KpynHefiiive ropoga ¢ HaceJeHHeM | MIIH 4enoBek M 6ojee siBNA-
I0TCSL BaXHeN UMMM IMPOMEILLIEHHEIMH M KYJILTYPHO-TIONHTHYECKHMMH
LeHTpaMH cTpaHbl. Jlons morpebuTeneil mepBoi U BTOpOMH KaTeropuu
110 HaJleXXHOCTH ollcHuBaeTcd B 70—80 % obme# Harpysku ropoaa. Ya-
CTHYHOE, a TeM GoJjiee MOJTHOE MOoralieHHe CUCTEM 3NEKTPOCHAbXKeHH A
TaKHX TOPOJIOB HMEET Cephe3HbIe COLIHABLHO-3KOHOMUYEeCKHE Moce-
cTBUd. IToaTOMY 1Ng HUX NMPU3HAHO Uenecoo6pa3sHEIM YCTAHOBHTL NPHH-
IIHIIEI MOCTPOEHUS CHCTEM 3JIEKTPOCHabXeH U, 0GeceyHBAIOIIHE ErO
BBICOKYIO HaJIEXKHOCTb.

XapakTepHoit 0cOBEHHOCTBIO NIOC/IEAHUX JIET ABJSETCA pa3MelleHHe
HCTOYHHMKOB HeGonbuioi MolmHocTH (5—15 MBT) Ha TeppuTOopHu ropo-
JioB. JL1s OTAENBHEIX OTBETCTBEHHEIX MOTpeOUTENEH ropoackoi cetu (BEI-
YHUCIHUTENbHBIE LEHTPH, 6aHKH, KpPYITHEHLIIMe Mara3suHBI U Ip.) IpUHSITA
uenecoobpa3HOM ycTaHOBKAa UCTOYHHKOB GecriepeGoiHOro MUTaAHKA.

TlocTpoeHue 3nekTpocHaGxaomWmX ceTell HanpsxeHueM 220(330) kB
JIOJIXKHO YAOBJETBOPATH CIEAYIOIIMM TpeGOBaHUAM:

cXeMa [IOJIXXHa NpelycCMaTpUBaTh COOpY:KeHHe He MeHee aByx I1C
¢ BH 220 kB H Brille, IHTAIOMIMKXCA OT SHEPrOCHCTEMBI;
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JIMHUHM CBA3M C 3HEPrOCUCTEMON NO/KHEI PUCOEAMHSATECA He MeHee,
YyeM K JIBYM BHEIlHMM T€PPHTOPHAJILHO pa3HeCeHHLIM SHePrONCTOYHH-
KaM M coOpYXaThcs, KaK MPaBHIIO, IO pa3sHHIM Tpaccam;

obiiiee KOIMYECTBO U MPOMYcKHas ClocOGHOCTh IMHUHA CBS3H ¢ Hep-
rocHcTeMolt TOMKHE BHIOMpaThCA ¢ y4eToM obecriedeHHs MUTaHHUSA To-
pona Ge3 orpaHMyeHHH NMPH OTKIIOYEHUH nByXxuenHoi BT,

NOCTPOEHHE CXeMBI JOJDKHO obecne4nBaTh orpaHHYEHHE TPAH3UTHRIX
MEPETOKOB Yepe3 ropoacKyIo CHCTeMY NIEKTPOCHAGXKeHU S,

1II1 220(330) xB DOMXHBI BHINONHATHCHA, KAK MPaBHJIO, 1BYXTPaHC-
dopmaropHbiMu (220 KB — He Menee 2x125 MB-A, 330 kB — He MeHee
2x200 MB-A); ycraHoBKa ogHoro AT ponyckaeTcs Ha NepBOM 3Talle
IpH obecleYyeHHH MOJTHOTO pe3epBHPOBaHHA Mo ceTH 110 kB;

Juig obecriedeHus onTuManbHoi cxemu 1[IT 220-330 xB xonmuyecTBO
npucoenuHseMbIX BJl 5THX HanpsXeHHH, KaK paBuIo, He NOIDKHO Ipe-
BHIILIATH YEThIpEX.

IIpHHUMITE TOCTPOEHHUS CeTell BHYTPEHHEro 3/IeKTPOCHaOXeHHs Ha-
npsxenueM 110 kB He OT/IHYalOTCA OT HIJIOXKEHHBIX BhILIe OIS BCeX ro-
ponoB. JONOMHUTENBHO peKOMeHIyeTCcsl pH nocTpoeHHH ceTH 110 kB
HCXOIMTL M3 ofecneyeHHS pe3epBHpoBaHUsA He MeHee 70 % Harpys3ku
mwbaoro LIIT 220(330) kB npu ero nNolxHOM MnoraieHuu.

4.9. CXEMbl 3JIEKTPOCHABXEHUSA
NOTPEBUTEJIEA B CEJIbCKOW MECTHOCTH

K 3neKTpHUeCKHM CeTAM CelIbCKOX03AHCTBEHHOI0 Ha3HauYeH U NPH-
HATO OTHOCHTB ceTH HanpsxXeHHeM 0,4—110 kB, or KoTopeIX cHabXxaloTcs
3MIEKTPO3HEPTHENl nMpeuMylecTBeHHO (Bonee 50 % pacueTHOM Harpys-
KH) celbCKOXo3glicTBeHHBIe NMOTpe6UTeNH (BKJIIOYasl NMPOM3BOACTBEHHBIE
HYXBl, METHOPAL MO, KOMMYHaJIbHO-OBITOBBIE MOTPEOHOCTH H KYJIb-
TYpHOe 06CNyXHBaHHe).

DnexTpUdUKanHs cenbeKoro xo3saicrea Poccun, HaynHas ¢ 50-x ro-
JIOB, OCYILECTB/IANACH BLICOKHMH TEMIIAMH.

O6mas npoTaXeHHOCTh NleKTpHYecKoi ceTH 0,4—35 xB Ha Havano
2000 r. cocTaBKJIa OKOJIO 2 MJTH KM, B TOM 4uKche: okosio 160 Teic. KM BJI
35 kB, 1 maH 70 ThIC. XM JISIT 6—10 xB (B TOM yMcne 13,5 Thic. xm KJI),
770 Teic. kM nuHHH 0,4 KB (13 Hux oxono S Teic. kM KJI), 6osee 7130 TI1
ceNnbCcKoXo3siicTBeHHOro HazHaueHus 35/6—10 kB cyMmMmapHoit ycTaHOB-
JleHHO) MoIHOCcThIO o0KoJlo 40 MiH KB-A u 515 Thicay TIT 6—35/0,4 xB
o611ei MOIIHOCTEIO TpaHcthopMaTopoB okojio 90 MitH KB-A.

OcHoBHOH 0COGEHHOCTBIO NEKTPOCHAOXKEHHA CeIbCKOX03scTBeH-
HbIX MoTpeCGHTeNeH ABAAeTCA HEOOXONMMOCThL OXBaTa ceTAMH 00Jb-
LIOH TEPPHUTOPDHH C MaIbBIMH TUIOTHOCTAMHM Harpydok (5—15 kBrt/xm?).
D10 npenonpenensaeT 3HaYUTEJbHBIE 3aTPaThl HA COOPYXEeHHe pacnpejie-
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nutenbHHX ceteit 0,4 u 10 kB, Kotophle cocrapnalor 70 % obmwmx 3aTpar
Ha CeJIbCKOE 3JIEKTPOCHabXeHue.

MaccoBoe CTpPOMTENLCTBO 3/IEKTPHUYECKHX ceTel 3a mepuoa 1960—
1985 rr. MO3BONKMIO 3MeKTPHDHUIMPOBATE TIPAKTHYECKH BCEX CEJIBCKHX
noTpe6uTeneid. IIouTH Bce OHM obecIeyeH I LIEHTPANTH30BAHHEIM 3JIeK-
TpocHabXeHHeM OT 3HeprocHcTeM. JIMIIbL HE3HAYUTENBHOE KONIMYECTBO
MEJIKMX YIaJIeHHBIX OT ceTed 3HeprocucTeM norpebureneit cHabxaerca
3IeKTPO3HEPTruedl oT H30JIHPOBAHHBIX, MEJIKHX, B OCHOBHOM OH3€JBHEIX
3JIeKTpOCTAHUMMA. JIOCTUTHYTHIH YPOBEHb LIEHTPAJIH30BAHHOIO 3JIEKTPO-
CcHabXeHHs TMO3BOJMJI JOBECTH rofoBOe NMOTpeblieHHe 3/1eKTPOIHEPTHH
CEJILCKHMM XO3AHCTBOM B TeYeHHE MNOCJEAHEro aecatTmwieTus o 5-7 %
ob1ero a/eKTponoTpebieHus 1o CTpaHe.

MoOXHO cYNTaTh 3aBEepIICHHEIM NEPBHIM 3Tan 3MeKTpH(UKAlKH
CeJIbCKMX TNoTpebuTeNe — oXBaT 3NeKTpocHabXeHMs «BIuuphb». Havara
peanu3alus BTOPOro 3Tana — 37AeKTPU(HUKAIMH «BIIyObs, XapaKTepH-
3ylonterocs 6ojee HHTeHCHBHBLIM BHEIPEHHEM JIEKTPO3HEPIrHH B Celib-
CKOXO035iCTBEHHOE IIPOH3BOACTBO B Pe3y/bTaTe KOMIUIEKCHON 3JIEKTpo-
MeXaHM3allHi ¥ aBTOMAaTH3aLlMH CTallHOHAPHBIX NMpoueccoB, 6onee B~
COKHM YPOBHEM 3JIEKTpH(PHKaL MK GRITOBEIX HYXI CEJIbCKOIro HaceJIeHH ,
a Takxe 6ojiee KaYeCTBEHHBIM H HAEXHBIM 3JIEKTPOCHAOXEeHHEM Cellb-
CKMX IOTpeOHTENCH,

Ha nepsoM 3Tamne 3neKTpHOHKaLUMHK, KOIAa 3JEKTPOIHEPTHA MC-
TOJIb30BAJIACh, [JIaBHLIM 06pa3oM, 1Sl OCBELIEHUS U MPUBOIA HEKOTO-
PBIX BCTIOMOTaTeJIbHBIX NMpoleccoB, GOJBIIMHCTBO CeJIbCKOX03ANCTBeH-
HBIX noTpe6uTesed no TpeGOBaHHUAM HaieXXHOCTH OTHOCHIIOCH K 3-11 Ka-
TeropuH. ITo Mepe ayeKTpHIHKALMH TEXHOJJIOTHYECKHX MPOLIECCOB 3TH
TpeGoBaHMs MOBBHIMIANKCE. B HacTosIiee BpeMs celIbCKME TIOTPeOUTENH
JeNISATCA Ha KaTerOpHH 110 HaZIeXX HOCTH CJIeNYIONHM o6pa3oM:

1-9 — moTpeGUTENH, HapylIEHHE 3IEKTPOCHAGXEeHH A KOTOPBIX MpPH-
BOIHUT K 3HAYUTELHOMY MaTepHaJILHOMY YILepOy BCIEACTBHE MAacCOBOH
IIOpYH MPOOYKUMH WM Cephe3HOTOo pacCTpOHCTBa TEXHOJOTHYECKOTO
npouecca (MHKy6aTopsl, nTHlehabpuKu, IOMEIIEHUA JIS BhIpalInBa-
HH4 Gpoiinepos, CBHHapHUKH-MAaTOYHHKH ¢ 371eKTpooborpesoM). 1ns oco-
60 OTBETCTBEHHBIX MOTpebUTEIel aTON I'PyNnNH AOMXHO OHITH obecne-
YeHO aBTOMAaTHYeCKOe BKJIIUEHHE pe3epBa, JUIS OCTAJbHBIX MOMYCTHM
nepepsiB 10 30 MHHYT;

2-11 — noTpeGHTENM, HApYIlIeHHE JIEKTPOCHAGXEHU I KOTOPBIX CBS-
7IaHO ¢ HapylleHHeM TeXHOJIOrHYecKoro mpoilecca, CHUXeHHeM BhIXOHa
NPOAYKIIHH, YacTHYHOH! ee mopyeH (3nekTpudHLIMpOBaHHbIE JOHIbHEIE
YCTaHOBKH; YCTAHOBKH II0 NepBUYHOM 06paboTKe MONMOKA; XXHUBOTHO-
BONYECKHE M NTHIleBOXYeCKHe depMBl — KOPMOIIPUTOTOBJIEHHE M pa3-
Jada, BonocHabxeHuWe; TeIUIMUE U MapHUKH). [lnd 3THX moTpebuteneit
FAONYCKAIOTCA NepepbiBhl B 3JieKTpocHabKeHUH No 3,5 yacos;

3-1 — Bce oCTaJbHEIE TOTpeOHTEeNH. LI 9TOH Irpynmnel ZONYCTHMBI
IlepephIBH B 3JIEKTPOCHAbXeHUH J10 1 cyTOK.
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OcHoBHOM cHcTeMOM HanpsAXKeHHA IS IEKTPOCHA0XEHHU A CeIbCKUX
notpebuteneit apngercsa 110/35/10/0,4 xB c nogcucremamu 110/10/0,4 xB
¥ 110/35/0,4 xB. Hanpaxenue 6 kB mna anexTpocHabXeHHd celbCKOro
X03aHcTBa He peKoMeHIyeTcs; AeHCTBYIOUIHE CETH STOro HanpsXeHUs
nepesonsTcs Ha 10 kB.

Ilo Mepe pocTa JIOTHOCTH CEILCKOXO3AHCTBEHHBIX Harpy30K CHCTe-
Ma HanpaxeHu# 110/10/0,4 xB nonxHa NOAYYHUTh NPEHMYILECTBEHHOE
Pa3BHTHE, YTO MO3BOIHMT OTKA3aThcsl OT ONMHOM cTyneHM TpaHcdopMma-
LM H, CIeOBaTENBHO, CYIIECTBEHHO CHH3HTE PacXol /IEKTPOSHEPTHH
Ha ee TPaHCMOPT.

CHcreMa 1eHTPaTH30BaHHOIO 3JIeKTPOCHAGXeH S CeIbCKHX NOTpe-
6HuTeNel COCTOMT M3 IBYX THIIOB CeTeli:

nuraomux (BJI 110 u 35 xB u T1C 110/35/10, 110/10 nnu 35/10 kB);

pacnpenenuTenbHbix (BJI 10 xB, norpe6utensckue IIC 10/0,4
H 35/0,4 xB » nunum 380/220 B).

OCHOBHLIM HalpaBJIcHHEM Pa3BUTHA TEKTPHYECKHX CETEH CENbCKO-
X039 HCTBEHHOTO Ha3HaYeHHs ABIAETCA NPEeHMMYIIECTBEHHOE pa3BHTHE
cereit 35—110 xB.

Ha nepsoM 3Tane pa3BUTHA CENBCKOH 3MeKTPHGHKALKH NIPH He3HA-
YUTENBHBIX HArpy3Kax CelbCKHX NoTpebuTeNell CXeMBI 3JIEKTPHYECKHX
ceTelt KaK MHUTAIOUIKX, TaK U paclpeNeIHTebHBIX, CTPOHJIUCH 1O pa-
nyansHoMy npHHUHNY. IToncraHuuu 35/10 XB BHINMONHAIHMCH OIHO-
TpaHC(HOPMaTOPHEIMH, MaJIOH MOLIIHOCTH, Ha KaXIYyI0 U3 HUX IIPHXOIM-~
nock 200—300 xm BJI 10 kB, a paguychl xeitcTBHs 3THX BJI JocTHranu
40-50 xM. Cetn 35 1 10 KB BHIIIONHSAIKCH, KaK IIpaBUiIo, 63 CeXLIMOHH-
poBaHHusA U 6e3 npumeneHus AIIB. Ha sToM 3Tane ocHoBHON 3ajiayeif
SABNANCA MaKCHMaJIBHBIA OXBAaT CENLCKOH MECTHOCTH LEHTPaJIH30BaH-
HBIM 3JIEKTPOCHAGXeHHEeM NPH MEHMMaJIBHBIX KAITUTAIbHBIX 3aTpaTax.

YpoBeHb 3KCINYaTallMH CEJIBCKHX BIEKTPHYECKHMX ceTel M oco-
6eHHO ceTelt HanpsxeHHeM 0,4—10 KB He cOOTBETCTBYET COBpEMeH-
HEIM TpeOOBaHHAM, NpeIbABIAEMEIM K HaIeXHOCTH 3IEKTPOCHaGXeHH A
CeJIbCKHX noTpebuTennell. B LesoM cocTosHHe 3NeKTpuyecKHX ceTeit 0,4
H 6—10 xB xapakTepu3yercs NaHHKM Ta6m. 4.7.

Tabnuua 4.7

Texnn4eckoe cocToAHHe INIeKTPHYECKHX ceTel B ceJbCKOH MECTHOCTH

CocTosHKe 3/IEMEHTOB NMEXTPHYECKOH ceTH, %
Xopouiee, HEYNOBJICTBO- | HEMPHIOAHOE ANA AaNb-
YOOBNCTBOPHTECNBHOC | PHTENLHOE HeAweH sKCnayaTalHn
BJ10,38 xB 81,6 12,9 5,5
BJ16-20kB 85,8 10,7 4,5
TIT 6-35/0,38 xB 87,1 10,0 29
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YpoBeHb IMOTEPh 3MEKTPO3HEPTHU B CETAX CEJIbCKOXO3HCTBEHHOTO
HasHauyeHHs HanpsgxeHHeM 35 kB n HHXe cocraBasger okono 12 %, 4to
IIPUMEPHO B 2 pa3a BHIIUE YPOBHS MOTEPh JIEKTPOSHEPIHY B NPOMBILI-
JIEHHEBIX U TOPOJACKHX CETHAX TOTO Xe KJacca HanpsXeHH.

CTpyKTypa NoTepb 3JIEKTPO3HEPTHH B CETAX CEMbCKOX03SIHCTBEHHO-
ro Ha3HaYeHMHA B NocaeAHHe okl XapaKTepH3yeTcs JaHHEIMM Tab. 4.8.

Tabaunupa 4.8

CTpyETypa noTeph 2/NeKTPOIHEPTHH B CeTAX
Ce/IbCROX03AHCTEEHHOT0 Ha3HAYEHHA

Ilonsa noTepk 3A€KTpPO-
HauMeHOBaHMHe 3EMEHTA JJICKTPHIECKON ceTH AMEREILE pacCHRIon-

BaeMoM sJieMeHTe B %
OT 0BLIero KOAHYecTBa

JIMHUM 3neKTponepeayH HanpaxeHHeM 0,4 KB 34

TpaHcdopmaTopHEle noacTaHLuu 10/0,4 kB 26

JIMHMH 3neKTponepenayH HanpsxeHHem 6—10 kB 25

TIC 35—110 xB ce/bcKoX03siACTBEHHOrO Ha3HAYeH U 6

BJI 35—-110 kB, nuTtalomue IIC cenbckoxo3shcTBEH-

HOro Ha3Ha4YeHHUA 9

Hroro: 100

JINKBHOAIMSA OTMEUYEHHBIX «Y3KHX» MECT SIBJISIETCA MEPBOOYEPETHOM
3afayeci cenbeKoi sHepreTHKHU. [IpH 3TOM Ha cOBpeMeHHOM 3Talle 3JeK-
TpUHKALNH CEJILCKOro X034ACTBA CTOAT HOBBIE 3aJa4YH: IIOBBIILICHHE
MPOITYCKHON CMOCOGHOCTH CYIIECTBYIONIEH ceTH, TAK KaK pPOCT Harpy-
30K IIPHBOIMT K MOBRIIIEHHIO MOTEPh 9JIEKTPOIHEPIUH X CHUXECHHIO e
KayecTBa, Y MOBBIIIEHHE HANEXHOCTH 3JIEKTPOCHAOXeHH Y.

OTH 3aayy pelIaloTcs IIYyTeM BHeApeHHS B MUTAIONIUX M pacipele-
JINTENBHBIX CeJILCKHX CeTAX CIEedyOLINX MEPONIPUATHIA:

COOpYXeHHe pasyKpynHsiomux nutalomux I[1C 110/35/10 u 110 (35)/
10 xB mns coxpaiueHus paguycoB aeicteus ceTH 10 kB u nporsaxen-
HocTH BJI 10 kB, oTxonsmux ot ogHoi I1C. 3a nociexHye rogs yaensb-
Hag npoTsaxeHHocTs BJI 10 xB Ha ogHy I1C cHu3unace B 2 pasa (mo 100—-
150 xMm), a cpeqHU# paguyc AeHcTBHA YMeHBIIMIICH 10 15 KM;

yBeJIHueHUe KoiHdecTBa nByXTpaHctopmaTopHsix [1IC 110 (35)/10 kB.
B HacTosllee BpeMs yaedLHLH Bec ABYXTpaHchopMaTopusix T1C 110 xB
coctapisieT 6onee 70 %, a 35 kB — Gonee 50 %;

yBenuyeHue Konudectsa [IC ¢ AByXcTOPOHHHMM NnHTaHueM. OCHOB-
HBIM TUINOM KOHGUIYpallMM CETH CTAHOBHUTCH onHouenHas BJI ¢ aByx-
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CTOPOHHMM NNUTAHHEM OT Pa3sHBIX HCTOUHUKOB (pHc. 4.1, d). Hosrle noa-
craHuuu 35—110 xB noakmoyaTes, Kak npaBuiio, B paccedky Takux BJI
60 IBYMS OTBETBJICHUAMHM OT ABYX COCEIHMX OOMHONLEMHEIX HJIH IBYX-
uenHo#t BJI. B HacTosee BpeMs Gonee NOJOBUHE CeNbCKOXO3ANCTBEH-
Heix I1IC 110 (35)/10 kB uMel0oT IBYyXCTOpOHHEE TUTAHHE;
mocTteneHHbI# nepexon K cucteme 110/10 kB nyrem:

coopyxeuus TIC 110/10 xB smecto BJI 35 kB, cnenywomux na-

pajutenbHo cyiectpylomum BJI 110 xB;

coopyxeHus BJI 35 xB B rabaputax 110 KB, ecny mpomoiku-

TeJIBHOCTb HX MCNONIb30BaHMUA Ha HU3IIeM HanpsAXeHHH He Ipe-

BBICHT 5 JIeT.

4.10. TEXHUHECKOE NMEPEBOOPYXEHMUE
W OBHOBJIEHME OCHOBHbIX ®OHAOB
SJIEKTPUMECKUX CETEN

IIInpokoe pa3BUTHEe 3NMEKTPHYECKHX CETell B Haumiell cTpaHe Haya-
nock B 60-x rogax. 3a 25 net — c 1961 no 1985 rr. — nocTpoeHo 6onee
85 % Bcelt NPOTAXEHHOCTH JIMHUH 3/eKTponepesayH 35 KB u BhInIe,
BTOT NepHoJ XapaKTepHU30BaJICA eXeroaHbIM CTPOMTENLCTBOM MOpPAAKa
25-30 ThIc. KM NHHHH 3neKTponepenayy 35 KB M Brlllle H BBOAOM OKOJIO
30 I'B-A momrHocTH TIC. [laHHBIA 3Tan pa3BHTHS 3IEKTPHYECKHX ceTei,
KOTOpPH# MOXHO XapaKTepH30BaTh, KaK «3JIeKTPHPHKALNIO BINHPL»,
cllefyeT CUYMTaTh HEOOXOAHMBIM 3TANOM SKCTEHCHBHOTO Pa3BUTHA.

B nepHox 3KCTEHCHBHOTO Pa3BUTHS 3JIEKTPHUECKHX CeTel IpH-
MEHSAJIHCh HEKOTOpbIe YIPOLIeHHEIE pelleHHs, YTO BNOJHe O0OBACHHMO
NpH HEOOXONUMOCTH B KOPOTKHE CPOKH M IIPH OrpaHHYeHHBIX KalHTAalo-
BJIOXEHHAX U MaTepHAJNILHEIX pecypcaX OXBaTHTh LeHTPaJIH3OBaAHHLIM
3JIEKTPOCHAOXEHHEM MAKCHMYM TEPPHTOPHMH CTPaHE. 3HaYUTeNnbHad
yacTh [IC 35-110 kB cenbCcKoXo3a#CTBEHHOTO Ha3HaYeHHs ABISIOTCH
OIHOTPaHC(HOPMATOPHLIMH, TAKOE XK€ KOMHYECTBO HMEIOT OJIHOCTOPOH-
Hee nuTaHHe. bonee 10 % akcnnyarupyemuix BJl 35—-110 kB coopyxe-
HBl Ha lepeBAHHLIX ONopax, 3HaYyHTeIbHoe KonudecTBo BJI nMmeroT Hu3-
KYIO MeXaHHYECKYIO NPOYHOCTh H3-3a HECOOTBETCTBHSA HX XapaKTepH-
cTHK aKTHYeCKUM ToJioflefHO-BeTPOBLIM HATpy3KaM.

OnexTpuueckue ceTH 110 XB ¥ HHUXe He Bceraa nNpHcnocobeH bl
K aBTOMaTHYeCKOMY BKJ/II0UYeHH IO pe3epBHOIO NUTAHNUA, HeHaaeXHEl He-
kotopsie cpenctBa P3 u aBroMatuku (P3A), HemocTaTo4eH YpOBEHb
aBTOMaTH3allMH CPEACTB AHCNETYEPCKOr0 W TEXHOJOTHYECKOro ynpas-
neHua. PaGoThl Mo 3aMeHe U MONEPHH3aLMH 00OpyNOBaHHUA, TeXHHYE-
CKOMY IepeBOOPYXEHHIO H PEKOHCTPYKUMH JHHHI M [IC B aToT nepuol
OBIIH OrpaHHYEHBI, T. K. OCHOBHAS YacTh KAaNUTAJIOBJIOXEeHHUH! Halpas-
JIAN1aCh HA OXBAT TEPPHTOPHH CTPaHBl NIEKTPHYECKHMH CETAMH.
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Bran 3KCTeHCHBHOrO pa3BMTHS 3JIEKTPHYECKMX ceTelt MOXKHO CcUM-
TaTh NpaKTHYeCKH 3aBepllieHHBIM K KOHIY 80-X ronos. 3TOT nepuoj
XapaxKTepu3yeTcd JOCTUTHYTOH HOCTAaTOYHO BHICOKOM IIJIOTHOCTBIO 3JIEK-
TpoceTeil Ha OGXHTOM TeppHTOpHH cTpaHkl — 0,06 kM BJI/KM?, 4yTO co-
OTBETCTBYET YPOBHIO BHICOKOPa3BUTHIX 3apy6eXHBIX CTpaH; IOCTUTHY-
T ceTeBoi KoaddpuumeHr (kMBJI/MBT ycTraHOBNIEeHHOM MOLLHOCTH
3JIeKTpOCcTaHIKH) B 2—3 pasa npeBsllliaeT COOTBETCTBYIOILYIO BEIMYHHY
B Pa3BHTHIX CTpaHax.

HoBrlii 3Tan 3/1eKTPOCETEBOr0 CTPOMTENBCTBA, 3TAaNl HHTEHCHBHO-
ro pasBHTHSA WM «3JIeKTpHIUKAIMH BIIYOb» 3aK/I0YaeTCA — HapAaLy
C yBeJHMYeHHeM MNpOMYCKHOM CIIOCOOHOCTH CeTH /A NMpHCOefNHEHHS
HOBHIX NnoTpeGUTeNe! M BEIIaYM MOIHOCTH HOBHIX 3JIEKTPOCTAHIHH —
B MOBHIIIEHHH HaJeXHOCTH JIEKTPOCHAGXeHH A CYILEeCTBYIOMHUX Mo-
TpebuTeneli, COBepIIEHCTBOBAHMH CXeM 3JIEKTPHYECKHUX ceTell, MOBbIILIe-
HHMHM TeXHHKO-3KOHOMHYECKHMX NoKasaTtejed U OOHOBJIEHMHM OCHOBHBIX
¢oHnoB.

Crapenye OCHOBHBIX (DOHJIOB B 2JIEKTPOSHEpPreTHKE ABJIAETCH CEpPhes-
Hol npobnemoit. 3a nocnenguure 10—15 neT o6beM peHOBALIMM OCHOBHBIX
¢onnoB cau3nicd B 5 pa3. Ha koxen 90-x ronos nojiHo# 3aMeHe mof-
nexano 5 Teic. KM BJI 110—220 xB u o6opynosanue I1C o6mieit Momuo-
cThIiO 8,5 MJIH KB'A.

DTH 06beMBl IPOAOXKAIOT PACTH.

HeobxonuMocTs 06HOBNIEHHA OCHOBHBIX (JOH/IOB 3JIEKTPHYECKUX Ce-
Teit BEI3BIBaeTcd MX QU3HYECKHM M MOPaJIbHBIM H3HOCOM.

ITon @uauueckum usnocom MOHMMaeTCs MaTepHaJpHOE CTapeHMe
OCHOBHBIX (POH/IOB B pe3yJibTaTe BO3JeHCTBHA IKCIJIyaTallHOHHBIX (hak-
TOPOB M BJIMAHHUSA BHEIIHUX HeGnaronpMATHHIX ycnosuit. Cpoku du-
3HYECKOro M3HOCa OTAEJIBHBIX 3JIEMEHTOB OOBEKTOB 3JIEKTPHYECKHX ce-
Teit — o6opyloBaHHA, CTPOMTEIBHBIX KOHCTPYKLIMH, 30aHHH U coOopy-
XeHH# — cyllecTBeHHO pa3nuyaloTcs Mexay coboif. Cpok ciyxOsl
00BeKTa B LieJIOM onpeenseTca Hanbosee JOJTOBeYHBIMH 3/IeMeHTaMU:
OoNnopaMH — /g IMHUH 3neKTponepenay, 3gaiusamMu — a4 [1C,

AMOpPTH3aLllHOHHBI TTEPHOJ, B Te4EHHE KOTOPOro 3a CYET eXEeroIHbIX
OTYUCIIEeHUH Ha ITOJIHOE BOCCTAHOBJIeHHe (peHOBAIMIO) NOJIKHA OBITH
nmojy4yeHa MepBoHayaabHasd CTOMMOCTE 00BeKTa (IIPOCTOe BOCIIPOM3-
BOJICTBO), COOTBETCTBYeT YCpPeOHEHHBIM JKOHOMHYeCKH Ilejiecoobpas-
HBIM CpOKaM CNy>KObl OCHOBHBIX (POHJOB (C YYETOM MOPaJILHOIO M3HO-
ca); husuyeckue cCpoKH CNyXO6bl 06beKTa MOTYT OBITh CYIIECTBEHHO
BhIIIE. AMOPTH3allHOHHEI] nepron 7, papeH oGpaTHOH BeJIHYHHE HOP-
MEI aMOPTH3allMOHHBIX OTUHC/IEHHH Ha peHOBAaLIHIO (UP):

T, = 100/U,. 4.2)

C}']J.ICCTBYIOI]IHC 3JIEKTPHYECKHE CETH CTPOMJIHCE H 3KCIINIYaTHpOBa-
JIMCh ¢ YYeTOM HMXKeCNeOyIoUIHX HOPMaTHBOB aMOPTU3allHOHHOTO IIe-
PHoOma.
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AMOpPTH3aUMOHHKIH

Nepuon, IeT
3aaHHe c Xene306eTOHHEIMH H METaIIHYECKUMH
KapKacaMH cO CTeHaMH U3 KaMeHHLIX MaTepHaos,
6II0KOB M NaHeei ¢ mIowanbio nona ao 5000 m? 85
Cunosoe 3neKTpoobopynoBaHue
H paclipeie/IMTeNbHbIe ycTpolicTBa 30
BJ1 35 kB u Bbillie HA CTAIbHBIX
H Xene300eTOHHBIX OIopax 50
BJ1 35-220 kB Ha gepeBAHHRIX OIIOpax 30

Kak BUIHO U3 NIPUBEAEHHBIX JaHHBIX, aMOPTH3aL{MOHHbIE NEPUOIL]
nns BJI onpenensrorca no o6beKTy B LEJIOM MCXOOS M3 JOJITOBEYHOCTH
onop. CraHzapT Ha NPOBOJA YCTAHABJIIMBAET CPOK CIYXObl i HanbGosee
ynotpe6nseMrix Ha BJI mapok nposonos (AC) — 45 ner.

ITo ycnosusam pusnueckoro usnoca BJI Ha Xele300eTOHHBIX M CTAJIb-
HEIX ONopax A0 HACTOSIIEro BpeMeHH NpakKTHYeCKH He THKBUIUpOBa-
JIHCh, XOT# CTAJIbHbIe HEOLMHKOBAHHHIE OMOPHI TIOJ BO3NeHCTBHEM aTMO-
cepHEIX QaKTOpOB IOABEpPraloTCcs KOpPo3ny, BIMAHUE KOTOpoi Ha uX
MeXaHHYeCKHe XapaKTepUCTHKH BO3pacTaeT no Mepe yBenuueHus ¢ax-
THYECKOro CpoKa clIyXKObl IHHHH.

BJI na nepeBsHHBIX onopax (riaBHeIM o6pa3zoM 35 u 110 kB) B no-
cliefHHe Tojkl MOCTeNeHHO JUKBUAHPYIOTCA CO CTPOUTENILCTBOM B3a-
MeH Takux xe BJI na xeje306eTOHHEIX omopax. BeiencTsie HeBLICO-
KOTO KayecTBa aHTHCENTHYECKON NMpPONMHTKM ApeBecHHBI (H3MYecKHM
H3Hoc Takux BJI B 3HaYMTENBHOM YMCHE clyyaeB HAcTyNaeT paHblile
HOPMAaTHBHOTO cpokKa (yepe3 20—25 neT), a nocTeNeHHas 3aMeHa Onop
Ha XeJie306eTOHHBIE BO BpeMs KalnpeMOHTA BBIMOAHSLIACH HENOCTATOY-
Ho. B urtore pekoHcTpykuus Takux BJl cBOAMTCAS MpakKTHYECKH K UX Jie-
MOHTAXY ¥ COOPYXEHHIO HOBBIX JIMHUH (yacTo — no HoBoii Tpacce). Hc-
MOJIL30BaTh JEMOHTHPYEMBIH MTPOBOJ, HaXe NpPH €ro YI0BJIeTBOPUTENb-
HOM COCTOSHHH, He yaaeTcs, T. K. ero HaMOTKa Ha 6apabaHbl B TIOJIEBBIX
YCJIOBHSIX HEOCYILIECTBHMaA; B PAJie ciTyyaeB MpUMeHsAeTCA TIpOBojl HOJb-
1IEr0 CeYeHH .

Onsa [IC aMopTH3allMOHHBIE NEPHOAB! ONPENENISIOTCA pa3leNbHO
A 3MaHWH ¥ AnA o6opyloBaH M, YTO OOYCIIOBJIEHO 3HAYHTEIEHO Gonee
KOPOTKHMH CPOKaMH (GHM3HYECKOro H3HOCA M MOPaJIbHOTO CTApeHM aK-
THBHBIX OCHOBHBEIX QoHI0B (0GOpYIOBaHHA) B CPaBHEHHH € MACCHBHEI-
MH (3naHusAMH). COITaCHO COOTBETCTBYIOIMM CTaHAapTaM CPOKHM HcC-
MOJIL30BAHUA OCHOBHOro o6opynosanus [IC no cniucaHus cocTaBnfgioT
He MeHee 25 JieT. [Toatomy s TIC Bornpoc 06 U3HOCe 06BEKTa B LEJIOM,
KaK MPaBUIIO, He BO3HHKaeT. 3aMeHa 000pyIOBaHMA AOMIXKHA OCYUIeCT-
BJIATHCA TO Mepe ero u3Hoca. Ha nmpakTHKe HeoOXOAHMOCTH peKOH-
crpykuny IIC yacTo BO3HHKaeT M 110 YCIIOBHSM MOPaJIbHOTO H3HOCA: He-
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0OXOAMMOCTE H3MEHEHHA CXeMBbl, 3aMeHEl TpaHC(HOPMaTOpOB; IIPH 3TOM
OOJDKHO MEHATHCH H3HOLIEHHOE 060pyIOBaHHUE.

CYWHOCTE MOPAAbHO20 U3HOCA COCTOUT B TOM, YTO B pe3yNbTaTe
Hay4YHO-TeXHHUYecKoro Nporpecca 0OCHOBHEIE (hOH/IH TEXHUYECKH cTape-
IOT ¥ CTAHOBATCH SKOHOMHYECKH Bce MeHee > ¢eKTHBHEIMH. Painu-
yaloT ABe ¢opMEI MOpPaJILHOIO H3HOCA: NlepBas — yTpaTa CTOMMOCTH CYy-
IIeCTBYIONIHX OGBEKTOB HU3-3a pOCTa IIPOM3BOAMTENBHOCTH TPYAa; BTO-
pasi — obeclieHMBaHKe OCHOBHBIX (hOHIOB BCNEICTBHE TTOsBIIeHN S Gonee
COBEpILIEHHOIo 0GOpyNOBaHMS aHAJOTMYHOI0 Ha3HayeHUsA. ITocKonbKy
nepsas (popMa He cBsi3aHa CO CHHXXeHHeM NOTpe6HTeNbCKOH cTOMMO-
CTH 3MEKTPOCETEBLIX OOBEKTOB, B YCJIOBUAX YCKOPAIOULIErocA HAy4HO-
TeXHHYeCKOro IIporpecca cjieyeT CiMTaThCs TOJABKO co BTopo# ¢ opMoit
MOpanbHOro H3HOCA. DKOHOMHUYECKHM CPOKOM clyX6bl 060pyJoBaHUA
ABJIsIETCA NEPHO/, B TEYEHHE KOTOPOIO LEIec000pa3Ho ero 3KCIayaTH-
poBaTh M0 YCJIOBHAM MopalibHOre H3Hoca. O6eclieHuBalomee neficTBHe
MOpaJIBHOTO H3HOCA MOXET GBITE OC/IabJIEHO C MOMOIIBIO TeXIIEpeBOODY-
XEeHHS ¥ PeKOHCTPYKLHH OCHOBHBIX (oHA0B. [TockonbKy LeNbIo pa3Bu-
THA 3NEKTpoceTelt ABAsAeTCA obecmeyeHHe HANEXHOTo cHaGXKeHHsA TO-
TpebuTeNeil 3NMeKTposHeprue BHICOKOrO KayecTBa NMPH MMUHHMAaJbHBIX
3arparax, MOpaJlbHO H3HOIIEHHEIMH OOBEKTaMH ClIeNyeT CUHTATh Te, KO-
TOpHIe He YIOBJIETBOPAIOT STHM TpeGOBaHMAM B COBPeMEHHEIX YCITOBHAX.

DTH 00BEKTH NONJIEKAT MEXHUYECKOMY NepesoopyICeHUI0 U PeKoH-
CMpPYKYUU, K KOTODEIM OTHOCATCA CleNyIoNiHe MepPONPHATHS ¥ BUALI
pa6ort:

nepesoq IIC Ha Gonee BBICOKOE HaNpsXeHHe;

3aMeHa TpaHcdopmMaTopos IIC Ha Gonee MOIIIHEIE;

passutue PY neiterByroniux I1C ans [ononHUTENBHBIX IPHCOETHHE-
HHH, B TOM YHCJIE C IEPEXOIOM Ha HOBYIO CXeMY 3JIEKTPHUYECKHX COeH-
HEHWI;

3ameHa o6opynoBaHusa ITIC HOBBIM, COOTBETCTBYIONIMM COBPEMEHHO-
MY TeXHHYECKOMY YPOBHIO (B TOM YHCJie 3aMeHa BhIKJIIoYaTesneil B CBA3N
C POCTOM B ceTH YpoBHS ToKoB K3);

ycraHoBKa Ha IIC HCTOYHHMKOB peaKTHBHOM MOIHOCTH;

aBTOMaTH3al Mg U TeJeMexanu3anusa [1C, 3aMeHa HIM ycTaHOBKa
HOBBIX ycTpoticTB P3, ITA, nucrneT4epcKoro ¥ TeXHOJIOTHYECKOro yIIpas-
NeHu;

rnepeBoj NUHUHA anekTponepenayun Ha Gojiee BEHICOKOE HOMHHAJILHOE
HanpsXeHHe;

MmofiBecKa BTOPOH IeNH Ha CYIIeCTBYIOUIMX OMopax JHHHHM HIH Io-
MOJIHUTENbHBIX NMPOBOJOB B (ha3e;

3aMEHa NIPOBOJIOB Ha HOBbIE BOJIBLLIErO CEYEHHS;

3aMeHa JeGeKTHHX IMpPOBOJOB, TPOCOB Ha HOBEIE Ha ydyactkax BJI
ONWHON, MpeBbialome 15 % ee oblIel MPOTAXEHHOCTH (NP MEHb-
KX 06beMax paboThl BHIIIONHAIOTCS B MPOLIECCe KAIPEMOHTA);
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3ameHa nedekTHEX onop BJI Ha HoBEIe Ha yuacTKax oOuiei JUIH-
Hoil 6onee 15 % npotaxennoctn BJI, THOO npH oblieM KolHyecTBe 3a-
MeHsieMbix onop, npessiamueM 30 % ycTaHOBJIEHHBIX (TIpH MEHBLIMX
o6beMax paboTHI BHIITOTHAIOTCA B NIpOlecce KaMpeMOHTa).

IIpo6aema TexnepeBOOpYXEHUS M PEKOHCTPYKIIMH 3eKTPHYECKHUX
ceTeil B CBA3H CO CTapeHHEeM OCHOBHEIX GOHIOB M MOPAaJIbHBIM M3HO-
COM ABJISETCS B COBpEMEHHBIX YCIOBHAX peliatouieit 1ng obecneyeHUs
XHBYYECTH H HAJEXHOCTH 3JIEKTPO3HEPreTHKH BCEeX PETMOHOB CTPaHBbl
1 E3C B nenoM. HeobGxonHMBI TporpaMMa H cOOTBEeTCTBYIOIIHH ypo-
BEHb MHBECTHIIMI, HanpaBJicHHbIE Ha COBEPIIEHCTBOBAHHE CXEM 3JIEK-
TPHYECKOH CeTH M YNyYlleHHe TeXHHYECKOTO COCTOSHHA ee 3JIeMEHTOB
JUIA MOBRILIEHHWS HANEXHOCTH H 3KOHOMHYHOCTH 3JeKTpOCHaGXeHHUSA
MnoTpeduTENEH, B TOM YHCIIE:

MOBBILLEHHE TTPOMYCKHOHN CIMMOCOOHOCTH YYAaCTKOB CETH ITYTEM IIEPEBO-
na BJI Ha moBbllIEHHOE HANpsKeHHe, 3aMEHBI pAjia NapasijieIbHbIX JIH-
Huit onHoil BJI Gosiee BLICOKOro HanpsixKeHH T,

COKpalleHMe KOJIHYEecTBa CTyIIEHe! HanpsAXeHHs B 3JIEKTPHYECKOH
CEeTH, B T. 4. nepesoj ceTeit 6 KB Ha 10 kB, 35 kB na 110 kB, orpannyeHue
pa3BuTH4 ceTH 220 KB 3a cyeT paciiipeHHd 001acTH NpHMeHEHUA TIy-
Boxux eeonos 500/110 xB;

B yCJIOBHAX 3acTpoiiKi Tpacc BJI, B 0coGeHHOCTH Ha cenuTeOHOMR
TEpPUTOPHH TOPOJa, 3aMeHa BO3IYIIHEIX IMHKHHI Ha KaGenbHbIE, a TAK-
Xe IeMOHTaX u3HoleHHBIX BJI, moTepsaBiiX cBoe 3HaYEHHE BCIIEACTBHE
MOSIBJIEHHS HOBBIX IUYHTHPYIOW M CBsI3ei;

KONlblieBaHHEe CETH BCeX HAMpAXeHH ¢ nensio obecneyeHU  TMo-
TpebuTeNei IBYXCTOPOHHUM NTUTAHHEM;

YCTaHOBKAa BTOPLIX TPaHC(OPMaTOpOB Ha OAHOTPAaHCHOPMATOPHBIX
MOACTAHIIHUAX ¢ COOTBETCTRYIONMM MIMEHEHHEM, TIPH HEOOXOMHMOCTH,
cxemsl [1C;

WUCIIONLE30BaHUe CHIIOBHIX TpaHcgopMaTtopos 110 KB co CHHXeHHEI-
MH NOTEPAMH;

ycraHoBka Ha I1C perylHpyIOIIUX YCTPOUCTB U HCTOYHUKOB peak-
THBHOW MOITHOCTH JIJIS MOBHIIEHHUA NPONYCKHON cmocoOHOCTH ceTH
M CHHUXXEHHUS YPOBHS IIOTEPH 3JIEKTPO3HEPTHH;

PEKOHCTPYKI KA cxeM npucoeadHenud I1C ¢ cokpameHHeM KOMH-
yecTBa oTBeTBUTENBHBIX [TC (raBHBIM 06pa3oM, 3a cyeT OTBETBIEHUH
ot oxHoit BJI), BEINONHEHHEM 3aX0N0B THHU N, HEOGXOMMMBIM TeXIepe-
poopyxeHueM PYIICuT. n.;

TIOBHIIIIEHHE KOMMYTAI[HOHHOM COocOOHOCTH anaparoB X OTpaHu-
yeHHe ypoBHA TokoB K3;

OCHallleHHe coBpeMeHHBIMH cpenctBaMH P3A, B 1. u. IIA, a Takxe
yIpaBleHHA (CBA3b, TeleMeXaHNKa) ¢ yYeTOM H3MeHeHHS CXeMEI CeTH
M Hay4YHO-TEXHHYECKOro IIporpecca B NPOM3BOACTBE HeODXOAMMOI amn-
MapaTypsl.
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4.11. BONPOCbI 3KOJ1I0Or'H
NP NPOEKTUPOBAHUU PA3SBUTUSR
3NEKTPUMECKOW CETU

Ha coppeMeHHOM 3Tale pa3BUTHE 3IEKTPHUYECKHX ceTell ocyluecT-
BJISIETCA B YCJIOBUAX NOBEIIIEHHOr0 BHUMaHHUA alMHHHCTPALlMU peruo-
HOB U O0OLIeCTBEHHOCTH K BOMpOCcaM OXpaHbl OKpyXalollell cpelbl, YTo
OCJIOXHAET BHIGOP TPacc U IUIOUIANOK AJIS1 COOPYKEHUA 3JIeKTPOCETEBhIX
06beKTOB. B pale cTpaH Mcrnonb3oBaHMe ceTelt HanpaXeHMeM BhIIIe
400 kB 3anpeuieHo 3aKkoHoM. YciIoBHA BEIGOpa Tpace H IJIOLIAA0K Cyllie-
CTBEHHO BJIMAIOT Ha MPUHIUNHKANEHYIO BO3MOXHOCTh OCYILECTBICHH
H [OKa3aTelld HaMeYyeHHBIX BApHAHTOB cXeMEl ceTH. IIpeHeOpexeHHe
KOHKPeTHBIMH reorpadu4ecKUMH YCIOBHAMH MOXET H3MEHHTH COOT-
HOUlIEHHe TeXHHKO-3KOHOMHYECKHX ITOKa3aTejieil cpaBHUBaeMBbIX BapH-
AaHTOB M NOBJMATDH Ha BEIBOALL. B HanGonee CIOXHEBIX cAyyasasx — B YCIO-
BHAX FOPOICKON K IIPOMEIIIJIEHHOH 3aCTPOKHM, a TaKXe B palfoHaX ¢ 0CO-
O65IMH reorpad)HyeCKUMH YCIOBHAMH — PEKOMEHYyeTcs NpeBapUTeNlbHas
npopaboTKa CpaBHMBAaeMBbIX BapHAHTOB Ha KapTorpad)uuyeckoM MaTepH-
aje, Ip¥ HeOOXOMHMOCTH — C NpelBapHTeNbHBEM COIJIaCOBAaHHEM C 3a-
HHTEpECOBaHHBIMM OpraHu3alMaMHU. B ocTaJbHBIX cly4yasX peko-
MEHYeTCs pYKOBONCTBOBAThCS IIpUBEIEHHBIMH HUXe JaHHBIMH, OCHO-
BaHHBIMH Ha HODMATHBHBIX JOKYMEHTax M OIBITE MPOEKTHPOBAHHA
3/IeKTPHYECKHX ceTel.

IpoTaXeHHOCTh paccMaTpiBaeMbIX BJI pekoMeHIyeTcs NpRHUMATE
o KaprorpaguyeckuM MarepuanaM. [Ip# 3ToM BOSMOXHOE MaKCHMAaJTh-
HOe YINHHeHHe TPACCH M0 CPaBHEHHIO ¢ BO3AYIIHOK npaMol cocTas-
nset 20-25 %.

OTyyXAeHNe 3eMJIM NIPYU COOPYXKEHHH JIMHUHY dNeKTponepeaayy Nnpo-
M3BOAMTCA B BUJE TUIOMAA0K ANA YCTAaHOBKH omop. C yJeToM MpHHATHIX
B HacTosIIIee BpeMs KOHCTPYKIHMH BJI pasHBIX HampsXeHU# 3HauyeHUs
MOCTOAHHOTO OTBOZA 3€MJIM JJI CTPOMTENBCTBA MTHHHI XapaKTepH3YIoT-
csl JaHHRIMH Ta6n. 3.4.

Hcxona u3 obuieit npoTAXeHHOCTH 2/MeKTpHYeCKHX ceTeif MOXHO
OLIEHHUTh CYMMapHYIO IUIOIIanb 3eMIH MO CTpaHe, U3BATYIO JUIS COOpY-
XeHHMS JTHHHH amexTponepenayn 35—750 kB, xoTopas cocTaBiasieT OOIH
IIpOlLIeHTa OT obLLel IUIOMAnH cenbxo3yroauit. OIHaKo IpH BLIGOpE U CO-
rnacoBaHu i Tpacc BJI Bo3paxeHHs CO CTOPOHBI 3eMJIeNONb30BaTe el
BasupyloTcs He Ha 0ObeMax OTYYXIEHHS 3eMellb, 4 Ha IIoMexXax IS Mc-
HOJIb30BaHUA cenbXxo3yroguil, cosnasaemsix BJI. C 3Tol TOUKH 3peHHA
pexoMeHIyeTcsl ONepHpOBaTh MOHATHEM OXPAaHHEIX 30H 3JIeKTpHYE-
CKHMX ceTelf, KOTOphIe YCTAHABIMBAIOTCA BIONb BJI B BHOe deMensHOro
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yyYacTKa, OrpaHHYEHHOr0 BEPTHKANbHLIMH IJIOCKOCTAMH, OTCTOAIIHMH
1o o6e CTOpOHH JMHHUH 0T KpallHHX NpOBOJIOB HA paCCTOAHHA!
mo 20 kB —10M
35xB —15m
110 kB —-20M
150, 220xB — 25 M
330, SO0 KB — 30 M
750 kB —-40M

C yyeTOM 3THX paccTOAHHI H NMpUMeHAeMBIX KOHcTpykuui BJI
OXpaHHBIEe 30HB XapaKTepH3yITcs JaHHRIMU Tabn. 4.9.

Ta6bnuua 49

IlInpnea B nIOMaNH oXpaHHOH 30HN

Hanpsxenue BJl, kB | [lIupuna oxpannoft 30Hu, M | [Inowans oxpaHHoit 30HH, ra/xu BJI
o 20 26 2,6
35 38 38
110 50 5,0
220 64 6,4
330 78 78
500 84 8.4
750 120 12,0

Bxonsmue B oXpaHHBIE 30HEI 3eMeJIbHbIE YUYaCTKH He H3LIMAIOTCH
y 3eMJIeNoJIb30BaTe/ el H HCIIONB3YIOTCA MMM [UIS TIDOBEIEHHS CeIbCKO-
X039 MCTBEHHEIX H MHEIX paboT ¢ cobMoaeHHeM YCTAHOBJIEHHEIX Tpebo-
BaHHH. CobmoaeHue 3THX TpebOBaHMIl, MPAKTHYECKH HE OrpaHHYHBaA
CeNbCKOX03aHCTBEHHOE 3EMJICTIONb30BAHME, CO3AET ONpeAe/ICHHBIE He-
ynobcTBa (orpaHUYeHHs B o0paboTKe 3eMIH MeXaHHU3MaMH, 3anpeT Mo-
JIMBA CeJIbCKOXO3AMCTBEHHEIX KYJIBTYP M Ap.).

IIpu HeOBXOAMMOCTH OmNpeneNeHUus IMHPUHK Kopuaopa Bl Ha noa-
xofax K anexTpoctaHUUAM U I1C pexoMeH1yeTCs NONB30BaTLCA JAaHHBI-
Mu Tabm. 3.3.

IIpu BriGope Tpacchl BJI B ropofCKHX YCIOBHAX IIMPHHA KOPHAOpa
s BJI 110 kB cocrasisiet 20 M.

Ina npoxoxneHus BJI mo necHHIM MaccHBaM JOJXHEI GBITH MPO-
pyOJIeHH MPOCEKH, MPUHA KOTOPHIX PerjlaMeHTHPOBaHA B 3aBHCHMO-
CTH OT HanpAXeHWs H HasHayeHHUA BJI, HeHHOCTH JIeCOB M BBRICOTHI
OCHOBHOr0 JiecHoro Maccksa. g GonsmuHersa BJI nanpsixxenuem 220 kB
M HHXe IIHPHHA IPOCEKH perlaMeHTHpYeTCsl paccTosiHHeM 3—5 M oT Kpalt-
HEro NMPOBOJIA NPH ro MaKCUMAaJIbHOM OTKJIOHEHHH JI0 KPOHEI IepeBbeB;
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nns BJI 330—-500 xB u 750 xB, npoxoasimux Mo HeHHBIM JIECHBIM MacCH-
BaM — aHAJIOTHYHO (paccTOSHME 6 M), a B OCTAJBHHIX caydasax wia BJl
330-750 xB mupnHa npoceku MIPHHHMAETCH PABHON pPacCTOSTHHIO MEX-
Ay KpaliHUMH POBOJAMH IJTIOC PACCTOAHUS, PABHEIE BLICOTE OCHOBHO-
IO JIECHOT'O MaccHBa ¢ KaXa0i CTOpPOHH OT KpaliHero nposoja.

Tlpu onpenenenun KoHeTpyKuui BJI pekoMeHTyeTca HCXOMUTDb U3 HU-
xecnenylomero. bonpmuHcTBo BJI coopyXkaerca Ha Xele306eTOHHHX
onopax, Ha HUX coopyxalorcsa ogHouenHule BJI HanpsxenuneMm go 500 kB
BKJTIOUHTENIBHO, a TaKKe AByxuenHne BJT 35—-220 xB. I1pn 3Tom ansa BJI
35—220 kB npuMeHAIOTCA, KaK IPaBUJIO, ODHOCTOEYHEIE OMOpHI, 1id BJI
330-500 kB — aByxctoeunnie. CTaJibHble pelIETYATHIE ONOPKI IPUMEH -
JOTCA B KaUecTBE aHKEPHO-YIJIOBRIX H CIIeLlHaNbHEIX i Beex BJI, coopy-
XaeMhIX Ha XeJie300eTOHHEIX onopax, and aAsyxuenHsx BJI 330—500 kB,
ang ogHouenHeix BJI 750 kB 1 Buime, s BJI, coopyXxaeMBIX B TPYAHO-
JHOCTYIIHHIX paffoHaXx, rle NOCTaBKa Xene300eTOHHBIX OMOp Ha Tpaccy
HEBO3MOXHa.

B KypOpTHBIX 30HaX, Ha TYPHCTHYECKHX 00BEKTaX, B MECTAX MaccOBO-
TO OTALIXA CNIEAYeT YYMTHBATh 3cTeTHYecKoe Bo3neitcrpue BJI Ha oKpy-
xaomui nagamadt. Jng 3TOro peKOMEHIYeTCH:

€CTECTBEHHOE 3KPaHUPOBaHHE, T. €. MPOKJIaAKa TPacChl TMHUHM Ta-
KHM 06pa30M, YTOGE CKPHITH IOC/IEAHION0 JIECOM, XOJIMaMH UJIH JpYTH-
MH eCTEeCTBEHHEIMH 9KpaHAMU;

MacCKMpOBKa (TIOKpacKa) THHHH, YTOOGBI CIEJIaTh €€ MaJ03aMETHOR
Ha ¢oHe nanamadTa;

TIpHMeHeHHe GoJlee 3CTETHYHON KOHCTPYKIMH Oop.

JIUist opHeHTHPOBOYHOM OLIEHKH pa3Mepa ILIOMIAAKH, HeoGXonHMO
ana coopyxeHus [IC, B Tabn. 4.10 npuBoasTcs naHHble AN HaHGonee
pacnpocTpaHeHHBIX THIIOB I1C.

Tabnuua 4.10
OpHenTHPOBOUHBIE Pa3Mephl MIOMA0K OTKPHNTHX noacTanuu# 110-750 kB

c Konunuectno BH CH OpHEHTHPO-
O4YeTaHHA
Hanpgxe. | M MOMHOCTH BOYHHE pa3-
il nl TpaHcdopmaro- | Koa- Tunosas Kon- | THmoBa# | MepH mio-
? poB, miT. x MB-A | Bo Bl cxeMa BoBJI | cxema WAAKH, M

110/10 | 2x16-2x40 | 2 |110-4HGH)| - - 60x70

110735710 | 2x16-2x40 | 2 | 110-4HGH) | 4 | 35-9 | 90x100

220/110/10 | 2x125-2x200 | 2 2207 10 | 110-12| 150x200

330/110/10 | 2x125-2x200 | 2 330-7 10 |110-12| 200x250

500/220/10 | 2x(3x167) 4 500—15 10 |220-12| 300x500
4

750/330 2x(3x333) 750-16 6—8 | 33017 | 600x700
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PasMeprl nuowmanok g KTTI npuBenensl B 11. 5.8.

Ona saxpreiTeix I1C 110/10 kB ¢ asyMA TpaHchopMaTopaMu oT 16
no 63 MB-A n cxemoit va ctopore BH 110-4 (4H) unu 110-5 (SH) pasmep
3aaHud cneayeT npuHUMaTh 30x30 M, a ninomagku — 45x50 M.

CoopyxeHnue oTKphITsIX I1C B roponax orpaHiyuBaeTcsa CTECHEHHO-
CTHIO TEPPHTOPUH, YPOBHEM LIYMa, CO3JaBaeMoro TpaHc{opMaTopaMH,
a TakXe ApPYTHMH IpafloCTpONTENBHEIMH TpeboBaH HAMH.

HonyctuMoe paccrosHue oT oTKpHITHX [IC (6e3 npoBeneHHud Mepo-
NMpHATHI 1o 6opebe ¢ LyMOM) JO pa3IHYHBIX 3JaHHI U TOPOACKHX Tep-
PHTOPHIL XapaKTepusyeTcs JaHHbIMH Tab1. 4.11.

Ta6nunua 4.11

JlonycTHMoOe paccTosiHHe OT OTKPHITHX NMOXCTAHIHI
o 3JaHuil H TeppuTOpHil B roponax

PaccToaHK 4, M, He MeHee, 0
Momocts XHIHX 30aHuit, LTKON M APYTHX Wi NpennpHATHIL TOP-
TpaHcdop- CMaldBHEX KOp- | y4eOHHX 3aBeeHHH, TOBJIM, OO1IECTBEH-
MaropoB | ;veop neTcKKX TOCTHHH OTREEEA HOTO TUTaHHUS
no MBA y B MHKpO- 3
yuypexacHHi, | oblexuTHil, KnyGos, - KOMMYHAaNBHO-
TONMKIHHHUK KHHOTEaTpoB P GHITOBHX
40 300 250 150 50
60 700 500 350 100
125 1000 800 600 350

Jis 3akpHITEIX [IC MHHUMAaNbHBIE PACCTOSHUSA A0 XHUJIBIX M KOM-
MYHallbHO-ORITOBLIX 3/IAaHUHN MO YCNIOBHAM IIyMa MOTYT NMpHHHMAThCSH
paBHHIMM g TpaHchopmatopos mo 60 MB-A — 30 M, mo 125 MB-A —
50 M, mo 200 MB-A — 70 m.

4.12. PACYHETbI PEXXMMOB
3NEKTPUHECKUX CETEWN

Ha3nauenuem pacuemos pexcumos SIMEKTPUYECKHX ceTelt ABNAIOTCA:

BBIOOp cXeMBl H MTapaMEeTPOB CETH, B T. Y. ONIpelieNIeHUE 3aTpy3KH
3JIEMEHTOB CETH ¥ COOTBETCTBHUS HX IIPONTYCKHOI clmocobHOCTH 0X1ae-
MBIM ITOTOKaM MOILIHOCTH, a TaKXKe BhIOOp ceYeHHH MpoBONOB M MOLI-
HOCTel TpaHc(OpMaTOpOB;

BHIOOD CpPECTB peryJIMpOBaHHs HaNpsXeHUs, KOMIIEHCALIMH peak-
THBHOH MOLIHOCTH ¥ ONTHMH3ALIMH{ MOTOKOpAcIIpeeNieH usl;

BHISIBJIEHHE TEHJOEHUHH U3MEHEHHS MOTEPh MOLIHOCTH H 3JIEKTPO3-
HEPrHYM B 3JIEKTPUYECKMX CETAX H pa3paboTKa MEpPOIpUATHH Mo MuX
OrpaHHYeHHIO;

206



pa3paboTka MeponpUATHI 1o 06ecne4eHHI0 YCTORYHBOCTH 3/IEKTPO-
3HepreTyeckoit cucremsl (03C).

Jlns yxa3aHHBIX LieJlell B cXeMaX pa3sBHTHA 3HEPrOCHCTEM H 3JIeK-
TPUYECKHX ceTeH BHIMOJIHAIOTCH pacyeTsl:

YCTaHOBHBIINXCSA peXXHMOB paboThl;

cTaTHYecKoH ycToliunBocTH (118 cucTeMooOpasyomeit cetu 09C);

IHHAMHWYeCKOH YCTOMYHBOCTH (B CXeMax BBIIAYH MOLIHOCTH JIeKTpO-
CTaHUHH);

TokoB K3.

PacyeTsl BRIMOMHAIOTCA € MCIOJIb30BAHMEM BBIYHCINTEIBHON TeEX-
HHUKH 1 COOTBETCTBYIOLIMX MporpamMm g SBM.

Pacuemst ycmanoeugwuxca pexcumos u cmamudecxoil ycmotivugocmu
BBINOJHAIOTCA HA OCHOBHOH pacueTHHIH cpok (5—10 jeT), a mpu Heo6-
XOIHUMOCTH, JJifl pellleHHA OTAeAbHEIX BONPOCOB Pa3sBUTHSA CETH, TAKXKe
Ha NPOMeXXYTOUHEIE U MepCNeKTHBHEBIE 3TAllbL.

Pacuemst moxoe K3 srinmonHsiorcs Ha nepcnekTusy 10 yeT, a npu He-
0OXOMHMOCTH — Ha MpoMeXyTOouHBIH nepuoa. B cxemax passutng O3C
I Y3NIOBREIX MMYHKTOB cHCTeEMO0Opasyiolllel ceTH MaeTcd TaKKe oleHKa
ToKoB K3 Ha nepcrnexTuny 15 ner.

Buibop cxemst u napamempog OCHOSHbIX 3/eKMPUHECKUX cemell 3Hep20-
cucmem MPOU3BONUTCH:

No MiaHNpyeMbIM NOTOKAM MOHIHOCTH, KOTOpPBIE XapaKTePH3YIOTCH
CpeIHNMH YCIOBHAMM HaXOXJeHH A OCHOBHOTO 060pYIOBaHUA 3IeKTPO-
CTaHUMH B MUIaHOBOM M aBapHlHOM pPeMOHTAX;

MO pacyeTHbIM MaKCHMMaJIbHBIM MOTOKAM MOUIHOCTH, KOTOpEIE Xa-
paKkTepH3yloTcs HEGNaroIpUATHBIMY COYETAHHAMMU HAaX0XJeHUs B Ma-
HOBOM M IoOcC/eaBapuitHOM peMOHTaX OCHOBHOTO 00OpYNOBaHUSA 3JEK-
TPOCTAHIIHH,

ITsraHupyeMble MOTOKH MOMIHOCTH Mexay ODC obyciioBNeHH:

COBMellleHHeM MaKCHMYMOB HAarpy3oK paccMaTpMBaeMbIX yacTel
SHEPrOCHCTEM;

3KOHOMHYECKOH 3(p(DeXTHBHOCTHIO Nepeaayy 3JEKTPOSHEPIUH B3a-
MeH TpPaHCIOpTa TOMJIUBA H3 OJHOH YacTH IHEPTOCHCTEMEI B JIPYTYIO
WJIH 11eJ1eco06pa3sHOCThIO HCTIOAB30BAHUSA SHEPTHH ¥ MOIIHOCTH KpyTI-
HeIx 'BC, pacnonoxeHHHIX B ofHo#t ODC, B mepeMeHHOM YacTH rpadH-
Ka Harpysku apyroit O9C;

HECOOTBETCTBHEM BBOJa MOITHOCTH KPYIHBIX 3HeprobJI0KoB Ha 3jieK-
TPOCTAHLMAX POCTY MaKcUMyMma Harpy3ku O3C.

Hna obecrreyeHus HagexHoro dbyHKiuHonupopanus EDC Poccun
¢ 2eKTponepenadyaMHu GoNbIION NMpoMyCcKHON cMOCOBHOCTH HA JaJIbHHE
PAcCTOSAHHA ¥ TIPeNOTBpallleHU BOZMOXHOIO Pa3BUTHA aBapuif mpu ux
OTKJIIOYEHH N TIPHHSATH MAKCHMAJIBHO JOONMYCTUMEIE 3HAaYeHHSA OTHOCH-
TeJIbHBIX JHe()HIIMTOB MOLIHOCTH JIPM HOPMAJILHOM cXeMe M B HOpMaJib-
HBIX peXHMMax paboThl, KOTOPBIE 3aBUCAT OT MOIHOCTH Harpy3ku B NpH-
eMHBIX YacTaXx ExuHON 3HEprocHcTEMBI.
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B cooTBeTCTBHH ¢ TpeOOBaAaHMAMH IO NIPEIOTBPALIEH IO KACKAIHOIO
pPa3BUTHA aBapHi MPUHATO, YTO OTHOCUTENLHEIH AeDUIIHT MOLTHOCTH
B pHeMHBIX O3C He gomxkeH npesbliuaTs 5S—10 % oT nx MakcHMalbHOH
Harpy3KHu.

JIns KaXmoro npeaiaraeMoro K CoopyXeHHIo dJIeKTPoceTeBOTo 00b-
€KTa BHINOJHAETCA 0OOCHOBaHHE TEXHUKO-3KOHOMMYECKONH 3¢ eKTHB-
HocTH. [Iponecc TeXHHKO-3KOHOMUYECKOTO 0O0CHOBAHMS INEKTPOCeTe-
BbIX 06bEKTOB XapakTepU3yeTcs CIeAyIONUMHA OCHOBHBIMM 3TallaMU:

olpejeieHHe TEXHUYECKO! HeOOXOMUMOCTH COOPYXEHHS;

BHIOOP TEXHHYECKHX peLICHHH;

OlLIeHKa 3KOHOMHYecKoit 3¢heKTHBHOCTH OTOOPAHHBIX pellleH U,

IIponyckHas cnoco6HOCTE cucTeMooGpasylomux ceaseit EBC Poc-
CHM B ceyeHHaXx Mexay ODC onpeaenseTcs MO pacyeTHHIM MAaKCHMaJlb-
HBIM TIEPETOKAMH MOIHOCTH, KOTOphIe OGYCIIOBIEHBI TJIAHHPYeMBIMH
MepeToKaMu MolllHocTH Mexay ODC u nepeToKaMH B3aHMoOpe3epBHpO-
BaHHUA.

ITepeToKu B3aUMOpE3epBUPOBAHHA OGYCIOBNIEHK COKpallleHeM pac-
YEeTHOT'O OoNepaTHBHOro pesepsa 3HeprocucreM (ODC) Npu UX coBMeCT-
Hoii pa6ote B EBC Poccuu.

[IponyckHas cnocoGHOCTE MEXCHCTEMHEIX cBa3eil EDC B cevyeHmax
Mexay O9C He gonmxHa GBITH MEHBILIE BeJIMYHUHEI, IPpHHAMaeMO} Mpo-
LIEHTOM OT MaKCHMyMa Harpy3KH MeHbLUeil M3 paccMaTpHBaeMBbIX 4a-
creit EBC Poccuu cornacHo Ta6u. 4.12.

Tabnuua 4.12

ITponycKHas cNocoGHOCTh MeRCHCTeMHLIX cBazelt EBC
B cevenuax mexay 03C

MakcuMyM

HarpyskKu 10

MeHbek HMme- | 1520|2530 35]|40|45]|50]|60| 70| 80]90]100

m3vacteit EBC, | Hee
I'Br

IIponyckHas
cnocoBHOCTh, 18,0 13,5/11,0(9,5(8,3]|7,5]|6,8]/6,3|5,8(5,1|4,6(4,2]13,9|3,7
%

Heobxonumast mponycKHas CliOCOGHOCTh B CEYEHUAX OCHOBHOM 3JIeK-
Tpudeckoit cetu ODC onmpenensercda TakuM obpaszoM, yTobul oGecne-
YHUBaTh:

MOKPBHITHE MAaKCHMYMa Harpy3ki B JAedUuUUTHRIX yactax OBC npu
HOpPMaJIbHO! cXeMe CeTH B YTHAXeJIeHHOM pexuMe (mocjie aBapHiiHOTO
OTKIII0YeHUA HauboJiee KpyIMHOTo reHepHpylollero 61oka B paccMaTpH-
BaeMo¥ YacTH O3C npH cpefHHX YCIOBHAX HAXOXAEHUS OCTAJIBHOTO
reHepUpyIoLIero o6opyIoBaHus B IUIRHOBBIX U IIOC/IeaBapHUHBEIX peMOH-
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Tax) NpH UCMOAb30BAaHHU UMeloHIerocs B paccMarpuBaeMoit yactu O9C
cOOCTBEHHOr0 pe3epBa MOIIHOCTH;

IIOKPBITHE MAaKCHMYMa Harpy3KH Ioc/le aBapMHHOIro OTKIIOUeHHSA
no6oro ee 3JieMeHTa: JIHHWH (OXHOM ey IBYXIeNHO! TNHIH), TpaHC-
dopMaropa U T. 4. B HOPMaJIbHOM cxeMe ceTH (Kputepuit N-1).

Heo6xonnmbie Ko pHIHEHTH 3aMaca CTATHYECKOH YCTONIHBOCTH
B MOc/eaBapUPHEIX peXHMax U ycioBHd npuMeHeHud ITA mis obecre-
YeHHS YCIIEIHOCTH NepeXOAHEIX MPOLEeccoB N0MXHL COOTBETCTBOBAThH
TpebOBaHMUAM IO YCTORYUBOCTH IHEPIOCHCTEM.

B HopMaNBHOHR cXeMe M NMpH HOPMAaJIBHOM TIEPETOKE YCTOHYMBOCTE
B ceTH 500 kB 1 HuXe fonmxHa oGecleuynBaTeca 6e3 mpuMeHeHus 1A
npu BoaMyeHusx rpyninsl I. K 3Toif rpynne oTHOCHTCS OTKJIIOUEHHE ce-
TEBOro 3MIEMEHTa OCHOBHEIMM 3alllMTaMHu NMpu ofHodaszHoM K3 ¢ yemen-
HeIM ATIB (s cereit 330 kB u Beime — QAIIB, 110-220 xB — TAIIB),
a Takxe c HeycremHsim ATTB.

Ilpu oTKNI0YeHMH 3eMeHTa ceTH 750 KB | BEIlle, B TOM YHCIIE B pe-
synsTare HeycrnenmHoro OAIIB mocne ogHodaznoro K3, ycroifiunBocTs
MoXxeT obecneynBaThed ¢ npuMeHeHHeM ITA, Ho Ge3 Bo3meiicTBIA Ha pas-
rpy3ky ASC u npu ob6beMe aBTOMaTHYECKH OTKJIIOYaeMOH Harpysku
He 6oee 30 % oT NepenaBaeMoit Mo ceyeH IO MOIIHOCTH 1 He Gonee 5—7 %
OT Harpy3kKH npHeMHoH 3HeprocucreMsl (Oonbliee YUCIO OTHOCHTCH
K 9HEProCHCTEME, MeHbIIIee — K 9HEProoObeIMHEHHIO).

IOna myckoBeIX cxeM o0LEKTOB HollycKaeTcd npuMmeHenue ITA nns
IIpeJIOTBPAILEH!S] HAPYIUEHNs YCTORYHBOCTH NP BO3MYILIEHHAX IPYII-
I I, a Takxe NpH OTKIIOUeHUU 3neMeHTa cety 750 KB M BeINIE, B TOM
uKcre B pesynsrate HeycnemHoro OAIIB nocne onHodasnoro K3, Ho 6e3
BO3jieficTBUA Ha pasrpy3ky ADC.

IInaHupyeMbIit IepeTOK MOLMIHOCTH B Yac MAKCUMYMa HAarpy3KH xa-
paKkTepu3yeTcs ONTHMalbHON 3arpy3Koit 3MeKTpoCcTaHMM MMpH cpej-
HHX YCJIOBHAX HaX0XACHHA X OCHOBHOTO 060pyN10BaHHA B MJIAHOBBIX
H MOcJieaBapuiiHBIX PEMOHTAX.

ITo maaHupyeMBIM IMepeTOKAM MOUIHOCTH OTIpefleNsioTcs CeueHUs
[IPOBOJIOB JIMHUH 2JIeKTpoNepesayl, pallHOHAJIbHEIE CTIOCOGH! pe3epBH-
POBaHMA 3JIEMEHTOB CETH W TOHNOBbIE MOTEPH MOIHOCTH M 3/IeKTPO3HED-
TMH B OCHOBHHIX CETAX.

Hnsa u3bpTouHol yacTn ODC MakKcUMaJbHBIA W30BITOK MOUHOCTH
HaxooHTCcA KaK BhAaya Bcelf MOIIHOCTH Y3Jia 32 BHIYETOM YAacTH MOILI-
HOCTH, COOTBETCTBYIOLIEH CpeqHEMY 3HAYEHHIO aBAPHHHOTO peMOHTA.

HOns y3noB, BKIIOYAOIINX OGHY 3JEKTPOCTAHIIHIO, MAKCHMAaIbHBII
JeUIUT MOLIHOCTH ONpefenseTcs UCXOAS U3 HaXOXIeHHHA B pEMOHTE
(MI1aHOBOM WJIM TMOCNIeaBapUitHOM) [IBYX SHEProGJIOKOB B MEPHOL MAKCH-
MYMa Harpy3ku, a MaKCHMaJbHas BBLA2Ya — U3 YCJIOBHA paboTHl 3JeK-
TPOCTAHIIMH € MOTHOH MOIIHOCTEIO.
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I1pu BBIGOpE cXeMEI M MapaMeTPOB OCHOBHBIX CETell peKOMeHIyeTCH
YUHUTHIBATh YCJIOBMA NMUTAHUS OTOENBHBIX Y370B MPH COBNAJCHHH apa-
PUHHOTO OTKJII0YEHHS OAHOIO M3 3/IEMEHTOB CETH C IIJIAHOBBIM PEMOH-
TOM Jpyroro (s nepuoaa MpoBeJeHUs MJaHOBOTO PEMOHTA).

Br160p cXeMBl pacnpedeaumenbHoli cemu ¥ €€ NNapaMETPOB BHITIONHA-
eTcd [0 Harpy3kam rofloBoro MakcHMyMa 3HeprocucTeMEl.

Jns OTHEeNBHEIX YYACTKOB pacnpejeuTeNbHO) ceTH, Hanbonbmas
Harpy3kKa KOTOPHIX Heé COBMNAaAaeT BO BpEMEHH ¢ pacyeTHBIM MaKCHMYMOM
3HEpProcHcTeMbl (HallpUMep, CeTH 3JIEKTPOCHAGXKEeHHA Ce30HHHIX ITo-
TpebuTeNeit), NOMONHUTENIbHO PACCMAaTPHBAIOTCH COOTBETCTBYIOIIME Xa-
paKTepHbIe peXMMEL.

Pacuemw yemanosugwuxcs pes’cumog peKoMeH JyeMoil cXxeMBl ceTH
(onpeneneHHe MOTOKOpacmpedeNeHUA, MOTEPh MOLIHOCTH M YpPOBHEH
HAIpAXKeHNs) BRINONHAIOTCS IS YCIOBHMK rof0BOro MakCHMyMa 3JeK-
TPHYECKHX HAarpy30K (3UMHHHN MakcHuMyM jis OOC u GoNbLIMHCTBA
perHoHaJIBHBIX HEPTOCHCTEM W JeTHHH MHHHMYM — IUIl OTOENBHHIX
3HEPrOCHCTEM M SHEpropaiioHOB ¢ KPYIIHRIMH CE30HHBIMU MOTpebuTe-
JISIMH).

Jist penteHHA OTAENBHBIX BONPOCOB IIPH HEOOXOAHMOCTH BBITIOIH -
IOTCS pacyeTHl APYTUX XapaKTEPHBIX PCXXHMOB:

3MMHEro JHeBHOI0 MaKCHMYyMa Harpy3kH — Ui IpoBepKH paboTo-
cnocoGHOCTH CeTH, K KOTOPOit mpucoenuHeHs I'SC;

3MMHEr0 MAaKCMMYMa Harpy3kKH — JJIs MpOBepKH paboTocnocobHO-
CTH CeTH B Yachl 3apana I'ADC;

JIETHETO MUHAMYMAa HATpy3KH — IIpH BHIGOpe cXeMEI BEIIaYU MOIII-
HOCTH ADC U T. IL.

Ing npoBepKH COOTBETCTBHA CXeMElI TpeOOBaHHAM HaleXHOCTH
9JIeKTpoCcHa6XeH WS BRITIONHAIOTCA pacyeTsl MocleaBapUHHBIX peXHMOB
IIpH OTKJIIOYEHHH HanboJiee 3arpyXeHHEBIX IMHUN U TpaHCc(OPMATOpOB.
Hia TIC 330(220) kB paccMaTpHBaloTcsa TaKKe COBMAJEHUS peMOHTa
onHoil nuralwouieit BJI c aBapuifHEIM OTKIIIOYEeHHEM JIPYTOif.

Ilpu o60cHOBaHHMM CTPOUTENLCTBA HOBBIX 3JIEMEHTOB CETH BHINOJ-
HAIOTCA pacyeThl COOTBETCTBYIOIIMX peXHWMOB paGoThl ceTH 6e3 3THX
3JIEMEHTOB.

IlpH BEIMONHEHHM PacyeTOB YCTAHOBMBLIMXCHA pPeXHUMOB paboTH ceTH
PEKOMEH/IYETCSl PYKOBOACTBOBAThCS ClIeYIOUIMMH HCXOAHBIMH YCIlO-
BUSAMH.

PacueTs pexxuMoB ceTeif 110 KB M Bl BEIMOJTHAIOTCA LIS MONHOM
CXEMEl CETH — NPH BCEX BKJIIOYEHHBIX JIHWHUAX U TpaHchopMaTopax.
Ilenecoobpa3nocTh ¥ TOUKHM pa3Mbikauug cereld 110-330 kB momxHbL
OBITE 060cHOBaHE. [Ipy BHIMONHEHUH pacyeToB peXUMOB ceTeit 35 KB
U BbIILEe ceTH 35 kB npuHUMaOTCS pa3oMKHYTBIMH.

MoliHOCTh 3MEKTPOCTAHLMHA IPHHMMAETCS B pacyeTax B COOTBET-
CTBHHM C HOPMaJIbHLIMH JUTHTEALHEIMH peXHUMaMH MX paboThl; KpoMe
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TOro, IIPOBepAIOTCA TAKXe pacueTHLIE MAaKCHMAaJIbHbIE PEXHMEL paboThl
cUcTeMooBpasyiolleit ceTH Npu Haubosee HeGNaronpUATHOM COYETAHHU
OTKJIOYEHH S arperaToBs 3NEKTPOCTaHIIHIL.

PacyeTHbIE HaIpsAXEHHA Ha LUHHAX BHBKTPOCTB.HHPWI NpUHHMAIOT-
cA BHILIE HOMHHAJIBHBIX B CETH:

750 kB —Ha 2,5 %;
500-330kB  —Ha 5 %;
220-35 xB — Ha 10 %.

Jlns perynupoBaHus HamnpsxeHus Ha Bcex IIC 35—750 kB cnenyet
npeaycMaTpUBaTh TpaHCGopMaTophl (aBTOTpaHCGhOPMATOpPHI) C YCTPO#-
CTBOM peryliMpoBaHUs HanpsXeHus nmof Harpyskoit (PITH).

Ha wunax nepeuyHoro HanpsxeHus IIC B pexxuMe MaKCHUMaJIBbHOH
Harpy3KH YpPOBHH HalpsiKeHHA NOKHBI obeclieMHBaTh MoJyYeHHe Ha BTO-
pHuHON cTOpoHe TpaHcthopMaTopoB (¢ yueToM ucnonb3oBaHusa PTIH)
HanpsxeHUs He HUXe 1,05 HOMHHANBHOrO B HOPMAaNbLHLIX M He HHUXE
HOMHHANBHOro — B MocneaBapuiHHIX pexuMax. B pexume MUHUMAaNb-
HOIt Harpy3KH HanpsXeHHe Ha MepBUYHON CTOpPOHE MOACTaHIMMK 35—
330 kB, Kax npaBuJio, He HOMXHO ObITH BeIE 1,05 HOMHHAABHOIO Ha-
NpAXeHHA ceTH; Goslee BLICOKOE HanpsXeHHe NOIYCKaeTcs IPH YCIOBUM,
yTo Ha Hax HH He GyaeT npesrlllieHO HOMUHaNBHOE HallpsiKeHHe.

HauGonpiMe pacueTHble HAIPAXEHUS NOMXKHBI GHITH HUXE MaKCH-
MaJILHEIX paGoOUMX TTo cTaHaapTy Ha 1 % 1 cereit 500—750 kB u Ha 2,5 %
s cetedt 330 kB 1 HuXe.

IIpu 060CHOBaHWHM HEOOXONMMOCTU NPHCOEIMHEHUS NOTpeduTE-
Jeit Ha HanpsxeHnax 10—35 kB k IIC c aprorpancdopMaTopaMH pac-
cMaTpHBaeTcd Liejecoobpa3HOCTh YCTAHOBKH JIMHEHHBIX PeryjiupoBoY-
HBIX TpaHcdopMaTopor 6o TpancdopMaropos 110/35/10(35/10) xB.

MomHocTe H pasMmemieine KY Broupalorcs Hcxons U3 HeoGXxonu-
MOCTH obecleueHU s TpeGyeMo MponycKHOH cocoOHOCTH CEeTH B HOpP-
MaJbHBIX H ITOC/IeaBapHHBIX peXXHMaX IIPH MOANePXaHWH HOPMAaTHBHBIX
ypOBHe#t HANpsXeHUS W 3aMacoB YCTOWUMBOCTH. PeakTHBHEIE cOCTaB-
JIAIONIHEe MaKCHMaJIbHBIX Harpy30K B pacuyeTaX MpHHUMAIOTCA Ha OCHO-
B€ AHANH3a OTYETHHIX M MPOEKTHRIX AAHHEIX; B CJIYYae UX OTCYTCTBMSA
JOIycKaeTcA IPHHUMATh KO3 PHUIHEHTE peaKTUBHOU MOIHOCTH (tg ¢)
He BBHINIE CAeayIoLIMX 3HAaYeHHH’:

Hanpsaxenne wiuH [1C, kB tg o
6—10 04

35 0,49

110 0,54

220-330 0,59

YcranoBka pononHUTENLHEX KY ¢ LeNblo CHHXeHHUSA IMMOTEPE JJIEK-
TPO3HEPrHH B CETHX Tpeﬁye'r TeXHHKO-3KOHOMHYECKOro o60CHOBaHUS.

211



Ilpr 3TOM IOJIXHA yYMTHIBaThcH LieNecooGpasHocTh pasMenieHud KY,
IJIaBHHIM 00pa3oM, HEMOCPEICTBEHHO Y TIOTpeGHuTENEeH,

B xauectBe KY Hcnons3yloTcd INYHTOBEIE KOHJAEHCATOpPHBIE GaTapeH.
ITpu HeO6X0AMMOCTH GHCTPOro HENMPEepPHIBHOIO PeTylHMpPOBAaHHSA peak-
THBHOM Harpy3KH MOTYT NPUMEHATHCS CTaTHYeCKHE THPHCTOPHEIE KOM-
neHcaTopk (KaK MpaBHIIO, B CHCTEMOOOpa3yIOMHX CETAX).

[Tpu noBHIEHHH HanpsxXeHus B ceTH 330—500-750 xB Beime jgo-
NMYCTHMOTO YPOBHA (B peXXUMe MUHHMANBHEIX Harpy3ok) JUIg KOMIeH-
calMH H36BITKOB PEaKTHBHOM MOIIHOCTH M OrpaHH4YeHHsS BHYTPEHHHX
nepeHanpsaXeHUH npenycMaTpuBaeTcs ycraHopka 1P

P noakioualoTcd, KaK Npasuio, K JHHHAM 750 KB uepes BKio-
YaTeJIH-OTKIIOYaTeNH, a K THHHAM 330—500 kB — 4epe3 BRIKIIOYATEH.
Konuuectso IIIP ¢ npucoenuneHneM 6e3 BuKIIOUaTeNA TpebyeT 060~
CHOBAaHHA pacyeTaMH COOTBETCTBYIOIIHX pexXHMoB. Criocob nomgxinio-
yeHud 1P yTouHseTca NpH IPOeKTHPOBAHHUH COOTBETCTBYIOIIHX 3JIeK-
Tpomnepenay.



Paspnen 5

OCHOBHOE 3JIEKTPOTEXHUYECKOE
OBOPYAOBAHUE

IIpu pa3paboTKe cXeMbl pa3BHTHA SHEPTOCHCTEMEI, BHIGOpe nmapa-
MEeTPOB H KOH(HTYPallUH 3NIEKTPHYECKOH CeTH, BHINIOTHEHHH IIPOEKTOB
snextpoctaHuui ¥ I1C npoBoasaTcs HeO6GXONHMBIE pacyeTs € LeNBI0 Mpo-
BEPKH paboTOCIIOCOOHOCTH 3/MEKTPHYECKON CeTH B HOpPMANIBHEIX M Toce-
apapHHHEIX pexXuMax. Pacyersl 6asupyloTcs Ha napaMeTpax obopynosa-
HHA 3NeKTPOCTaHIHH (reHepaTopsl) H OCHOBHOIO 3/IEKTPOTEXHHYECKOT O
obopynosanus IIC (rpancdopMaTopsl, BRIKIIOYATENH H Ip.), TOKa3aTe-
JIH KOTOPBIX PacCMaTPHBAIOTCA HHXE.

5.1. FTEHEPATOPbI

5.1.1. Typ60- u ruaporeHeparops!

B 3aBHCHMOCTH OT polia IIEPBHYHOIO ABHTaTeNid CHHXPOHHBIE T'€HE-
paTopsl AeNIATCA Ha TypOoreHepaTopsl (C IPHBOJOM OT IIAPOBBIX MIIH ra-
30BHIX TYPOMH) H rHApPOreHepaTopsl (C IPHBOJOM OT BOIAHBIX TYpPOHH).
O603HaYeHH s TUIIOB CHHXPOHHBIX FeHEpaTOPOB IIPUBEIeHBl HHUXE.

TypGorenepaTopn
TYPOOTEHEPATOP ....cecveerrrnnrrersennssnnssnessessessessenarsnsssasssenes T
ra3oBoe ......... . T
OxnaxaeHue BOJOPOIHOE .. . B
BOASIHOE ......ccccceevevereene B
¢opcupoBaHHO . @
Momuocts, MBT
KonnyecTBo noaocos
I'naporenepaTopu
CHHXPOHHBIA TEHEPATOP .vvvvereereesesasisssessrensessrnssnnseseans C
HcnonHeHue TOPH3OHTANBHBIMN ........ r
BEPTHKANbHHH .......... B
KAMCYABHBIM ...ccivevecveinrenriencsssnssssnsssnsessrasssssnsrassassasesnns K
OQOPATEMEBIH ....coisiiiicmiiisinmmisissessuosscaivions ssssansabponis 0O
OxnaxneHue BOASAHOE ....ocoeeeeereeerene B
tdopcuposaHHoe ......... @
HapyXxHH# 1uaMeTp,

IANHHA aKTHBHOH cTaJu, CM
Konu4ecTBo Nonocos
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Typbozenepamops BHIIONHAIOTCA C TOPU3OHTAJIBHOR OChIO Bpallle-
HuA. [lnameTp poTtopa TypOoreHeparopa 3HaYMTeNLHO MEHBIE, YEM €T0
aKTHBHAM AJIMHA, pOTOp OGBIYHO HMeeT HEABHOIOIIOCHOE HCIIONHEHHE.,
IpenensHblit IHaMeTp poTopa NpH YacToTe Bpamenus 3000 o6/MuH
IO YCJIOBUAM MeXaHM4YecKol MpoyHocTH cocTapuset 1,2—1,25 M. AKTHB-
Has JJIHHA poTopa MO YCIOBUAM MEXaHHUACKOH JXeCTKOCTH He IpEBbI-
uraet 6,5 M.

CTpeMJIeHHE K YBEJIMYEHUIO €AHHHYHON MOLIHOCTH TypOoreHepa-
TOpPOB peaiu3yercd 3a CYeT BHeIpeHHUS Oojiee HHTEHCHBHEIX CIIOCOGOB
oxJaxaeHHus Oe3 3aMeTHOro yBelIMYeHHs rabapuTHbIX pasMepoB. Typ6o-
reHepaTophl MolllHOCTEIO Bonee 50 MBT H3roTaBnUBalOTCH ¢ BOAOpO.-
HBIM MJIM XHMJIKOCTHBIM OXJIaxJeHHeM o0MoTOK. OCHOBHbIE TeXHUYE-
CKMe OaHHEIe TYpGoreHepaTopoB Mol HocThio 60 MBT U 6onee mpuene-
HBI B Tab1. 5.1.

Acunxporu3uposarnsie mypbozeHepamopet 061a1al0T BOZMOXHOCTHIO
ofecreYy”BaTh YCTOHYHUBYIO paboTy ¢ riy6oKUM moTpediieHHeM U 60Jib-
IMIMM [UAMa30HOM PeryiMpoBaHUs peaKTHBHOH MomiHocTH. IIpuMene-
HHe aCHHXPOHM3MPOBaHHBIX TYpOOreHepaTOPOB OCHOBLIBAETCS Ha TeX XKe
NIPUHIMIIAX, YTO M IIPH BhIOOpe CpelcTB KOMIIEHCALIMM DEaKTHBHOM MoOILI-
HOCTH IPYTHX BHJ0B. OCHOBHEIE TEXHUYECKHE JaHHBIEC BRIMYCKaeMBIX
U paspabaTbiBaeMbIX aCHHXPOHH3MPOBaHHBIX TypOOreHepaTopoB IIpH-
BelleHBI B Ta6IL. 5.2.

Tudpozenepamopsl BRITIONHAIOTCA TIPEUMYIIECTBEHHO € BEPTUKATIb-
HOH ocklo Bpauenua. TypOuHa pacnosiaraercs Mo THAPOTEHEPaTOPOM,
M ee BaJ, HecylHii pabouee Koleco, conpAraeTcs ¢ BajioM reHepaTopa
¢ noMoubIo ¢IaHIEBOro coeqnHeHN . TaK KaK yacToTa BpallleHHd Mala,
a YHCJIO MOJIIOCOB BEJIHKO, POTOP FeHepaTopa BHIIONHAETCS ¢ OOJBILIHM
MUAMETPOM H CpaBHMUTENLHO Manoi akTUBHOM ANMMHONK. OTHOCHTENLHO
Hebojplas yactora Bpamenus (60—600 o6/MHH B 3aBUCHMOCTH OT Ha-
ropa Bofasl) onpeneseT 6obluue pasmeps! (1o 20 M B AMaMeTpe) U Mac-
cul (o 1500 T) aKTHBHEIX M KOHCTPYKTUBHBIX YacTelf THAPOreHepaTopoB.
Kaxk npaBuJjio, rHAPOreHepaToOpPEl BHINOIHAIOTCA C BEPTHKAABHBIM pac-
nojioxXeHueM Bana. MckiioyeHHe COCTaBASIOT THAporeHepaTopsl ¢ 60b-
110 YacToTOM BpallleHHs U KarcyJibHbIE THIPOreHepaTophl, KOTOPHIE BHI-
MONHAIOTCA TOPH3OHTANBHBIMM. OCHOBHBIE TEXHHMUYECKUE NaHHBIE T'H-
naporeHeparopoB MolllHoCTEIO 50 MBT H Gonee mpuBeneHE B Tabm. 5.3.

JlaHHBIE 0 MOLIHOCTH FEHEPAaTOPOB COOTBETCTBYIOT UX HOMMHAJIBHO-
MY peXHuMy paboThl. B yackl MaKCHMYyMa PeaKTHBHOM Harpy3kKy MHoraa
TpebyeTcs paboTa reHepaTopa ¢ MOHUXeHHBIM cos ¢. JInuTensHad pado-
Ta TypboreHepaTopa B peX¥MMe CHHXPOHHOTO KOMIIEHcaTopa ¢ Iepe-
BO3DyXIeHHEM NONYCKAETCHA TOJLKO IPH TOKe BO3OYXOEHHS He BHIILE
HOMHHAJIbHOTO. Y TeHepaTopoB C HelOCPeACTBEHHBIM OXJIaXIeHHeM, Kak
npasuio, cos ¢ < 0,95—0,96. IIpu moBrimeHuH cos ¢ Ho 1,0 AnuTeNE-
HO MOTYT paboTaTh TOJBKO F¢HEPAaTOPhl C KOCBEHHBIM OXJIaXIEHHEM.

214



MakcuMmaibHasi peakTHBHas
Harpy3ka redepaTopa mpu pa-
GoTe B peXuUMe CHHXPOHHOIO
reHeparopa ¢ HeqoBo30yXe-
HUEM OIIpefeseTcd Ha OCHO-
BAHHH TEIMJIOBLIX MCIBITAHUMN
W MOXeT OhITh OoIleHeHa (and
arperaros 200 u 300 MB1) no
pHc. 5.1.

£
m
&
Qo

Puc. 5.1. JuarpaMmMa MOLIHOCTH
rHIpOreHeparopa:

1 — 30Ha, onpejensiemMas HArpeRoM
0GMOTKH poTopa; 2 — 30Ha, Ompe-
nenfgeMas HarpeBoM oOMOTKH cTa-
TOpAa; 3- 30Ha, onpenenAcMas Ha- 0195

HOoNBIIeH MOWHOCTLIO TYPOHHEL;

4 — 30Ha, onpelnensgeMas Harpe- %
BOM 3/IEMEHTOB B KOHI[EBBIX YaCTAX 0,80 0,60
cTaTropa; 5-— 30HA, ONIpeEfensieMan (=3
YCTOHYUBOCTHIO §

HenosoabyxneHue © [lepenoabyxiaeHuHe

IlonHast MOIIHOCTEL THApOreHepaTopa, Kak NMpaBHIo, He 3aBECUT
OT COS (¢ X paBHA HOMMHAJILHOMN, €CJIM TMAporeHepaTop npucnocodbiieH
I paboTHl B peXMMe CHHXPOHHOrO KoMIIeHcaTopa (pex 1M paboThl olipe-
JeJifeTcd NnpHU BhNoJHeHUH npoekTa I'DC).

B aBapuitHEIX peXXHMaXx IoIycKaeTcd Nleperpy3ka reHepaTopa Io To-
KaM CTaTopa M poTopa COrfIacHO TeXHUYEeCKHUM ycnoBUAM. Eclin B TeXHM-
YecKHMX YCJIOBHAX COOTBETCTBYIOLIME YKa3aHHA OTCYTCTBYIOT, KpaTKo-
BpeMeHHEIE NMeperpy3Ku 1o TOKY cTaropa MIPHHHMAKIOTCA mo Tabn. 5.4.
JauHble Mo JONMYCTHMOM IMeperpy3ke o TOKY poTopa reHepaTopoB ¢ He-
MocpelcTBEeHHEIM OXJIaXAeHUeM NpuBeAeHH B Tabn. 5.5. JonycruMmas
Ieperpy3Ka reHepaTopoB ¢ KOCBEHHBIM OXJIaXAeHHeM 00OMOTOK oIlpefe-
JiseTcd AOIYCTUMOMN Ileperpy3Koi craTopa.

MomeHTsI KHEpIIHH HEKOTOPBIX MApOBLIX TYPOHH HMEIOT CAedyIoLIHe
3HAYEHWA:

Tun Typ6uHb K-100-90 K-150-130  K-200-130
MoOMEHT UHepPIIHH, T-M? 18,7 28,5 35
Tun Typ6UHE K-300-240  K-500-240  K-800-240
MoMeHT HHEPLIUH, T'M? 49 73 120

MOMEHTEl HHEPLUUM THOPOTYpPOMH cocTaBasfioT mpumMepHo 10 %
MOMEHTa HHepIUHU IPHCOEJMHEHHEIX K HIM THAPOreHepaTopoB.
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Tabnuua 54

Ilonyc‘muaﬂ EpaTHOCTh NEePerpy3kH reHepaTopoB H CHHXPOHHBIX
KOMIIEHCATOPOB N0 TOKY CTaTopa

Henocpeﬂm‘sennoc OXJIaXIEHHE
s Teeme St cratop
He Gonee 0o6MOTKH cTaTropa Bonoft BONOPOLIOM
60 1,1 1,1 R
15 1,15 1,15 -
10 - - 1,1
6 1,2 1,2 1,15
5 1,25 1,25 -
4 1,3 1,3 1,2
3 1,4 1,35 1,25
2 1,5 1,4 1,3
1 2,0 1,5 1,5
Tabnuua 5.5

JlonycTHMAas KPaTHOCTb Neperpy3kH TypOorenepaTopos 1o TOKy poTopa

[IpononxXuTenbHOCTL

Neperpy3KH,
MHH, He Bonee

TypboreHepaToph

TB®, kpome TBD-120-2

TI'B, TBB (mo 500 MBT
BKaYHTENBHO), TBM-120-2

60
4
1
0,5
0,33

1,06
1,2
1,7
2,0

1,06

1,2
1,5

2,0

5.1.2. Ou3enbHblie U ra3oTypouHHbIE
anexkTpocTaHuuu. Naporasoseie YCTAaHOBKM

ITo cocTosHMIo Ha Hayano 2007 1. B Maniolf SHepreTHKe CTPAHEI CBEI-
we 95 % neficTBYIONIMX YCTAHOBOK (EAMHHYHOK MOIHOCTEIO Oonee 1 MBT)
ABNAKTCH AH3eNBHBIMH 3JieKTpocTanuuaMHE ([IDC). [llupokoe npume-
HeHHe IDC omnpenenseTcs pAIoM HX BaXHBIX MpeHMYIIECTB MEPen ApY-
THMH THIIAMH 31eKTPOCTaHLIMH:

seicokuit KITJ (mo 0,35—0,4) u, cieioBareibHO, Maibli yneJbHbIH
pacxon ToriuBa (240—260 r/kBr-u);
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OricTpoTa NMycKa (eAMHHIBI—-AECATKM CEKYHL), NoJiHad aBTOMaTH3a-
LM BCeX TEXHOJIOTHYECKHX MPOIeccOB, BO3MOXHOCTE AIHUTEJILHON pa-
6oTH 6e3 TexHHYecKoro obcnyxupanus (Ho 250 4 u 6onee);

MaJIblfl yOenbHBIM pacxol Boxbl (MM BO3OyXa) IJIA OXJaXIeHHs
JIBUTaTENen; _

KOMITAaKTHOCTD, IIPOCTOTA BCIIOMOTaTeJbHbIX CUCTEM M TEXHOJIOTH-
4eCcKoro Ipoiecca, Mo3poagiomue o6XoIuThcd MUHUMAIBHBIM KONMHYe-
CTBOM OOCIIy>K HBaIOILErO MEPCOHANA;

MaJasi NoTpeGHOCTL B CTPOUTENBHBIX 06BeMax (1,5—2 M?/KBT), GHI-
CTpPOTa CTPOHUTENILCTBA 3aHHA CTAHIIMM K MOHTaXa obopynoBaHHs (CTe-
NeHs 3aBoackoit roropHoctH 0,8—0,85);

BO3MOXHOCTb 6/I04HO-MOLYNIBHOTO HCTIONHEH M 3NIEKTPOCTAHLIMH,
CBOIAILAS K MUHHMYMY CTPOHTEJIbHbIE paboThl Ha MeCTe IPUMEHEeHU .

I'maBHBIMH HemocTaTKaMu JIDC ABNA4I0TCA BEICOKAasA CTOMMOCTh TO-
NJIHBa U OrpaHUYEHHBI} 110 CPaBHEHHIO C 3NEKTPOCTAHLIMAMHM IIeHTpa-
JIM30BAaHHBIX CUCTEM CPOK CIy X065l (pecypc).

Poccuiickas NMpOMBIIIIEHHOCTS TpeajiaraeT INApokKui BeiGop A3C
BO BCeM HeoOXOIMMOM AMAaNa3oHe MOIIHoCcTE! U HcrionHeHH K (Tabi., 5.6).

B nocienHue rogpl MOMYyYaIOT BCE BO3PACTAIOIEe UCMONb30OBAHUE
I'TY u raszoryp6uHHEIE 20eKTpocTaH MK (I'TOC) Manoit MomHOCTH
(2,5-25,0 MB1). I'T2C xapakTepu3yloTcs BhICOKOH! 3aBOACKON roToB-
HocTblo. B Tabn. 5.7 npuBeeHbl OCHOBHLIE TEXHHYECKHE XapaKTepH-
cruku I'TOC, sarnyckaeMuix 3A0 «Mckpa-DHepreTukas (r. [TepMn).

Ocobenno a¢pdexkTnHo ucnojib3soBanHe I'TOC wisa anekTpocHad-
KeHUS HeTAHEBIX M ra30BLIX MECTOPOXAEHH .

OnHHEM H3 OCHOBHBIX HampaBleHU! HayyHO-TeXHHYECKOH MOMUTH-
KH B HepreTHKe sBisieTcs mnpokoe BHeapeHue [IT'Y. [Ipumenenue IT'Y
obecreunt mosrimrenue KI1/ aneproycranoBok ¢ 30—35 % no 50—60 %,
yYMeHblleH e BO3AeHCTBUA Ha OKPYXKAIOUIYIO cpely, CHIKEHHe pacxona
TOMJIKMBA HA IIPOU3BOMACTBO 3/IeKTPOSHEPruH Ha 25—35 %. DnekTpocTan-
uuu ¢ [IT'Y MoryT coopyxaThcs 3a Jipa roga oT Hayalia CTpOMTENLCTBA
no Beona B neiicreue. IIT'Y xapakTepusyloTcsi Kak ManoraGapuTHbIE 3J1EK-
TPOCTAHIIMU M MO3TOMY MOTYT pa3MeIlaThCsi BOJIH3H LIEHTPOB 3HEPro-
norpebieHus.

HameuaeTtcs yctaHoBka 61okoB IIT'Y-450 ¢ resepatopaMH THNa
T3PI-3x160 npu pacmiupeHun MockoBcKuX TILL.

Bson B akcninyaramuio Cesepo-3amagHoit TOI] ¢ TITY-450T (r. CaukT-
[TeTepbypr) ABnsAeTCa HOBLIM 3TanoM B pasBUTUH III'Y B Poccun. OcHoBb-
HBble KOMTICHEHTHI Naporas’oBeix 3Hepro6nokos Cesepo-3amamHoit TOI —
ra3oBnie TYp6HHB MouiHocThi0 153,7 MBT THna V94,2 ¢pupmel Siemens
(¥3roTaBaMBalOTCH Ha 3aBone ¢upMbl U Ha JIM3). [TapoBbie TYpOMHE
tina T-160-7,7 nocrasagiorca JIM3. Kaxnas M3 razosslX M TapoBhIX
TypGUH NMpHBoAMT B AelicTBUe reHepaTop THna TAI(I1)-160-2Y3 npous-
poncTBa OAO «DnekTpocunar» (Tabn. 5.8).
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OcHoBHEE XAPAKTEPHCTHKH ra30TYPOHHHBIX 31eKTPOCTAHIMH

Tabnuua 57

THI 31cKTPOCTAHUHH

o < oAl o = - &
Tlokaszarenu 8 O O O 5 O 8
@ M o Q ® M o
ElE|E|E]lE|E]|E
DneKTpHyecKkas
MOIIHOCTS, KBT 2500 | 4000 | 5000 | 6000 |12000| 16 000 |25 000
HanpsaxeHue,
B /q‘;“m, T 6,3 wan 10,5/50
KIIATTY, %, He menee | 21,4 | 24,0 | 26,0 | 27,0 | 34,5 | 37,0 |40,0
KII[ renepatopa, %, 97
He MeHee
KII c napossimM
KOTJIOM, % e
MPHPOIHLIA ra3, nonyTHel HedTaHOM’ ra3,
Bun ronnusa XUJIKOE TOIUTHBO
Pacxon TonnuBHOrO
rasa, Kr/ac 825 | 1160 | 1360 | 1560 | 2496 | 3104 |4425
Tenmosas MOLLHOCTD,
Tianfanc 6,0 8,2 9,5 10,7 | 16,7 | 20,7 |30,1
YpoBeHb 3BYKOBOM He 6onee: npu o6enyxupaHun — 80,
MourHocTH, [IBA Ha paccTossHHHK 700 M — 45
Pecypc, yac:
JIO KaNpeMOHTa, 25000, no TEXHUYECKOMY COCTOSTHHMIO — fo 35 000
o CTUCAHUA 100 000, mo TeXHHYECKOMY COCTOAHMIO — no 120 000

Ta6nuua 5.8
OcnosHute nokasarean Cesepo-3anagnoit TDII (na noanoe passurue)
Tlokazarenu Enunnua uaMepeHna 3HayeHue
KonuyecTBo 3HeproGrnoKos T, 4
YcraHoBneHHaA MOLHOCTb:
3INEKTPUYECKAA MBT 1800
TenJioBasa I'xanfy 1400
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OxoHuYaHue Tabn 5.8

Tlokazatenn EnuHH LA H3MEPEHHA 3uagenue

Tonumeo:

OCHOBHOE - TIPUPOAHEIN ra3

pe3epBHOE - OW3eNbHOe
TonoBas BeIpaGoTKa 3MeKTPO3HEPTHH MJH KBry 9730
Pacxon 3nekTpo3Hepruu
Ha cobCcTBeHHEBIe HYX B % 3,6
Yucio 4YacoB UCNONL30BaHHUA
YCTaHOBJIEHHOH MOUHOCTH y/roa 5445
YhenbHEI! pacXon TOMIKBA Ha OTIYCK:

3JIeKTPO3HEPTHH r/kBry 154,5

Tenna kr/Tkan 170,0

5.1.3. BeTpoaHepreTudeckue 3NeKTpoCTaHLun
(B3C)

B3C npon3BoguT 3MEKTPHYECTBO 3a CYET SHEPTHH NepeMelalonuX-
CSl BO3AYIIHEIX Macc (BeTpa) M COCTOUT M3 MauThl, HA BEPILKHE KOTOPOM
pasMelllaeTcsi KOHTelHep ¢ reHepaTropoM U penykTopoM. K ocu penykro-
pa BOC npuKpenieHHl JIONAcTH.

IIpeumymectso B3C B cnenylomem:

He 3arpsA3HSIOT OKPYXalolyIo cpeay BpeqHEIMM BHIOpOCcaMu;

ITPH OTpefieNIeHHBIX YCIOBHSIX MOTYT KOHKYpHPOBAaTh C HEBO30OHOB-
NsieMBIMH 3HEPTOMCTOUYHHKAMH.

BMmecte ¢ TemM BOC obnanaioT HelocTaTKaMH, INIaBHEE M3 KOTOPLIX
clenylouiue:

BETEP OT MPUPOALI HecTAOHIIEH, YTO 3aTPYIHAET UCIIONb30BAHUE Be-
TPOBOY 3HEPTHUY;

CO3/1AI0T LIYMBI, TO3TOMY OHM CTPOSATCA Ha TAKOM pacCTOsSIHMH OT 31a-
HHit, uTo6LI ypoBeHE IIyMa He npeBwiuan 35—40 nb;

CO3HAlOT MOMEXH TEJIECBUAEHHIO M PAlHOCUTHAJIAM,;

MPUYHHAIOT Bped NMTHIIAM, eCJTH pa3MemaloTcd Ha MyTAX UX MHTpa-
MM ¥ THE3IOBAH M.

OcHOBHYIO Npo6eMy Mcloib3oBaHHd BDC BEI3EIBaeT HENOCTOSH-
Has nmpuponaa seTpa. [IpH 3TOM MONIHOCTh MEKTPOCTAHIIHN B KaXIbIk
MOMEHT BpeMEeHH NepeMeHHa, YTo He obecrneynBaeT cTaGUIbHOE NO-
cTynjaeHue aHepruu ot ogHoit BAC. IToatomy BAC ans paBHOMepHOU
M cTabnibHON paboTHI CTPOATCHA C YCTPOHCTBAMM aKKYMYJIHPOBaHHUSA
3JIEKTPOSHEPrHH.
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OcHoBHble mpousBoauTtenu BOC — xommanuu Vestas, Nordex,
Panasonic, Vergnet, Ecotecnia, Superwind.

Ha nayano 2006 1. o6iliag ycraHoBneHHas MoniHocTs BAC B Mupe co-
crasuna okoso 40 I'Br, B ToM yncne B I'epmannu — 17 I'Br. Ucnons3oBa-
Hue BAC pacret BecsMa BeicokuMH TeMnaMu. [lo otenke k 2012 1. cyM-
MapHas ycTaHoBleHHasa MomHocTs BOC Boapacrer o 150 I'BT, a B pane
CTpaH TIOCTYILIEHUWE 3JIEKTPO3HEprHH OT HHMX coctaBuT 10-15 % mnpu-
XopgHoM yacTH GasaHca 3NeKTpo3Hepruu sHeproccTeMal. Ilo Mecromono-
xeHuio BOC pa3nnyaroT Ha3eMHBble YCTAHOBKH (OH-1UODLI) H NpUbpex-
HBle — B Mope (o¢d-woprl). Haubonbllee HCIOMB30BaHUE TTONYYMIH
MOpPCKHe BeTpomnapku (BeTpodepMbl), Ha KOTOPBIX YCTaHaBINBAIOTCS
necatku BOC. Ykaszannoe onpenensercsa 6onee 61aronpuaTHbHIM BeTpo-
BBIM PEXXHMOM, a TaKXe IKOJIOrHYeCKUMH coobpaXeHUsIMU.

Hau6onpliee ucnons3oBaHue monyyuau BOC ¢ ropusoHTansHON
0OCBIO BpallleHHs U AuaMeTpoM pabouero Koseca go 30 M (Tada. 5.9).

PaspaGarsiBaloTcs BeTpOdHEpreTHYECKHE YCTaHOBKH (BDY) ¢ nua-
MeTpoMm Koneca 100 M u 6onee. B CIIIA B 2005 r. HayaJioch CTPOUTENb-
cTBO camoro Gonsmoro B Mupe Berponapka Cape Cod y mobepexns
mrata MaccayyceTc, KOTOpEIM OyAeT UMEThH YCTAHOBJIEHHYIO MOILIHO-
cThio 468 MBT.

Ta6nuua 5.9

BeTrpoaneproycranosxu momuoctbio 1 MBT 1 Boime
(no nanHbM 3Heprokomnanuii Esponni)

B3Y Crpana YcTaHosneHHana MolmiHoCTE, MBT
Nordex N-54/1000 danus 1
NEG 2300-1000 Hanus 1
Bonos IMW Hanus 1
Ned Wind 55/1000 Hunepnanan 1
Nordex N-60/1300 PIETTE: 1,3
NEG NTK 1500/64 Janus 1,5
Enercon E-66/1500 TepMaHHs 1,5
Vestas V66-1650 HaHus 1,65

B Poccuu nocTpoeHO H MYHIEHO B 3KCIUTYaTalMIo HeCKoNbKo BOC
ob1ei MourHocThio Gonee 12 MBT.

HekoToprle DaHHBIe OeHCTBYIOUIMX M cTposiiuxcad B3Y Poccuu
npuBefeHbl B Tab. 5.10.
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Tabaunua 5.10

HeiicTyionie H cTposimuecs BeTpo3neKTpocTanuun Poccun

B3C VeranopnenHag MollHocTh, MBT TIprMeqanue
Kanmuiuxas 1,0,B2006r.—2,0
BamxupdBH 2,2
3eneHorpanckag B9Y 5,0 SHTapnaHepro
Anansipckag BOC 2,5 Yykorka
Ilocenox dy6kn, darectaH 1,0
MypMaHcK 0,2
KomaHpaopckue ocTpoBa 0,5

5.1.4. leorepMmanbHbie 31EKTPOCTAHLUKU
(FreoT3C)

30Ha Bo3MOXHoro crpoutenscTea ['eoT3C B PoccHu B OCHOBHOM
orpaHuunBaercad Kamuyarkoit 1 Kypunamu. IMoTeHiinaasHas MOIHOCTh
I'eoT'3C coctapaser 1 MiIH KBT. OCHOBHBIMM MECTOPOXACHUSIMU SIBJISI-
forcs ITayxerckoe, MyTHoBckoe, KupeyHckoe 1 HuxHe-Komenepckoe.
Ucnons3osanue aedctpytomux l'eoT3C B Poccuu xapakTepusyloT faH-

Hble Tabu. 5.11.
Tabauua 5.11

I‘eo’repmanmue 3JIeKTPOCTAHIHH

YcTaHoBNeHHasA
leoTAC sfoupocs, MBz IMpuMeyanue

B nepcrnexTHBe HaMe4aeTcA
Tayxerckas 11 pa3euTHe 2o 20 MBT

B nepcnexTHBe HaMedaeTcd BBOM

HOBCK 60

MyrHonexes BTOpOH odepeau
BepxHe-MyTHOBcKas 12+ 25
OctpoB KyHauuup 0,5
Hroro nmo KaMyarke 108,5

B mupe dpyHkuuoHupyoT [eoTAC obuell ycTaHOBNEHHON MOLIHO-
cThI0 okono 7,5 Teic. MBT. ITogo6HBIe 3/1€KTPOCTAHUHMH YCIEIHO pa-
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ooratoT B UHOoHe3uH ¥ Ha PurunnuHax. 3a mociaenHue 3—4 roga B 3a-
nagHoi yactu CIIIA 6b11u BreneHsl [eoTDC o6meit MonrHocTsio 900 M BT,
ceGecTtonMocTh 3nekTposHeprun — 0,06—0,07 nojn./xk Bru.

5.1.5. dHeprusa MopCcKuX NPUIUBOB

CTpouTeNLCTBO NPUIMBHEIX 3fieKTpocTaHIuit (II3C) ¢ TypObuHaMHu
HOBOIC THIIa 4BJseTCA ONHMM H3 HAIIpaBJIeHUM pa3BUTHA THAPOIHED-
retuku. [I9C moryT paboTars B Mo6oil 30He rpaduKa NeKTPUYECKHX
Harpy3ok, He 3arpga3HsIoT aTMocdepy BpeIHBIMH BEIOPOCAMH H HE MIMe-
IOT 30HHI 3aTorieHHs. KanuranbsHble 3aTpaThl Ha coopyxenue I19C co-
M3IMEPHMEH ¢ 3aTpaTaMHM Ha cTpouTenbcTso 'AC.

B Poccuu ¢ 1968 r. aKkcIiyaTHpyeTca OHA NPUIHBHAS 3EKTPO-
cranuusg — Kuciory6ekas IT9C (400 kBT).

3anachl 3Hepruu NpuianBoB B Poccun oueHuBaloTted B 270 mupa kBr-y
B roj. B eBpolnelcKoil 4acTH CTpaHB 3HEPrUs NMPUJIUBOB MOXET OBITH
nony4eHa B Me3eHckoM 3anuse benoro Mops, Ha [lansHeM BocToke —
B Tyrypckom 3anuBe Oxorckoro mops. Bo @panuuu meitctayer I1DC
Ha p. PaHc, Ha KOTOpOIf ycTaHOBJIEHE! 24 arperara no 10 MBT.

5.1.6. ConHeuHble 3/1eKTPOCTAHLUN
(C30)

DTO0T crnocod MPOM3BOACTBA AMEKTPOIHEPTHH llelecoo0pa3Ho pac-
CMaTpHUBaTh B pETHOHAX, [Jie COMHEeYHOe HaMy4yeHue cocTaBnseT 1900 kBr-u
u 6osnee Ha | M2 B rox (B Espone — Ucnanus, Utanus, I'peuns). Ocuos-
HBIM 5KOHOMHYeCKHM MOTHBOM cTpouTenscTBa COC gBnseTcd HHU3-
Kas ceGecrouMocts ogHoro kBt (0,16 eBpo). U3 uucna peitcTByomux
MoxeT 6bITh oTMeueHa COC B r. Manzanares (McnaHua) MOIHOCTEIO
50 MBT, ycrientHo paboraloniad B TeyeHue 7 net. [1naHupyeTcs MOCTPOUTS
KpynHeiyio B MUpe COC B aBcTpanuitckoM r. Burogna MOIHOCTbIO
200 MBrT.

5.1.7. Ucnonb3oBaHue 6Buomacchl

3a nocnennue 30 ner B Espone B nenoM u B CKaHAWHABCKHUX CTpa-
Hax ocoBeHHO mnoTpebHOCTh B 3(p¢deKTHBHOM MCIONBL30OBAHUM HHU3IKO-
COPTHEHIX BUJIOB TOTUIMBa, TAKHX KaK 6HoMacca, cTana pacT¥ BO MHOTOM
Onaropapsi pasBUTHIO TEXHOJIOTHHM CXUIaHHS GHOMACCHI B XOTNAX C KH-
NamuM coeM. ENMHUYHAg MOIUHOCTD MOJOGHLBIX YcTaHoBOK 5—10 MBT.
OGLIYHO TAaKHE UEKTPOCTAHUUH HCIOIL3YIOTCA IUIS obecrneyeHus Mio-
TpeGHOCTH GNM3NeXaluX NoTpeGUTeNel B 3NEKTPUYECKOH U TenjaoBoi
3HEPrHHA.
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5.2. NOACTAHUUM

5.2.1. O6wuMe TexHnuyeckmne TpeboeaHua

OnBIT NPOEKTHPOBAHHUSA, CTPOUTENILCTBA M 3KcIunyaTauuu I1C B oTe-
4YeCTBEeHHOH M 3apy6eXHOH IIpaKTHKe paboThl SHEProcHCTEM B YCIOBHAX
KOHKYPEHTHOTO pPhIHK2, NTOsBJIeHHE HOBRIX 06pa3loB 3/1eKTpPOTEXHHYe-
cKoro o6opyioBaHHS W MaTepHasioB NO3BOJIHIAM chopMHUpOBaTh oblIHe
TeXHHuyecKue Tpebosanud K I1C HoBoro moxoneHu4.

IIC HoBOro NOKOJIEHUA XapaKTepH3YIOTCA 3HaYUTENbHBIM YMEHBIIIe-
HHeM obBeMa 3KCIJIyaTallHOHHOTO M PpEMOHTHOrO 06C/Iy XNBaHNA C IIe-
pexomoM B TiepcrieKTHEBe K paboTe 6e3 MOCTOSAHHOro o6cnyXHBalolero
TlepcoHana, MIAHUPOBAHUIO M MIPOBENEHUIO PEMOHTOB MO (haKTHYeCKO-
MY COCTOSHHIO 060pYIOBAHHS.

BxoHoMuyeckas 3¢ dexTBHoCcTh [IC HOBOro NMoKoJieHUs obecreyn-
BaeTcH:

NOBBIILIEHHEM HaleXXHOCTH 3JieKTPOCHA0XEHH Y3JI0B Harpy3kH U OT-
HEeNBHEBIX MoTpebuTenei;

SKOHOMMHEH aKcnyaTallMOHHEBIX H3NEpKeK;

yMeHblIEHHeM NOTPe6GHOCTH B 3eMENBHBIX pecypcax.

YkazauHoe pacrpoctpansercs npexe scero Ha [1C ¢ BH 330—750 xB
OAQ «®CK EDC» ¥ 0OMXKHO YYUTHIBATECA APYTHMH COBCTBEHHHKaMH
obvexroB EHOC. IIpuBeneHHbIe TpeGOBaHHUA HeHCTBYIOT:

TIpH NPOeKTHPOBAHHHU U CTPOUTENLCTBE BHOBL coopyxaeMbix [1C;

TIPH KOMIUIEKCHOH PEeKOHCTPYKIUMH H TEXHHYECKOM NepeBoopyxKe-
HUH gelcTBylomux I1C.

O6mue TexHuyeckue TpedbosanHus K [1C 330-750 kB HoBoro noko-
NeHHUs:

IIpHMEHEHHE COBPEMEHHOIO OCHOBHOTO 3/IeKTPOTEXHHUYECKOro o6o-
PYAOBaHM, HMEIOLIErO NIOBHIIIEHHYIO SKCIUIyaTalMOHHYIO HAZEXHOCTS;

BLICOKasl CTelleHb ABTOMATH3alM K TEXHOJIOTMYECKHX MTPOLIECCOB C KOH-
TPOJIEM W YIpaBleHHEM OT yOaJieHHHIX IIeHTPOB YNpaBlieHHA (IHACheT-
YepcKHX MYHKTOB);

BHICOKU I KOadhPUITHEHT ucnolib3oBaHusa Tepputopuu [1C;

MHHHUMaJbHas NPOTAXKEHHOCTU KabelbHBIX Tpacc.

HuXe NpUBOAATCA OCHOBHEIE TEXHUYeCKHE TpeOOBaHUA K 060pyIO-
paHHI0 IIC, y4eT KOTOPEIX, B MEPBYIO OYepenb, HeOOXOOUM IIPH NpOeK-
THpoBaHUH [TC HOBOIO NMOKONEHHA.

5.2.2. OcHoBHOE anexkTpoobopyaoBanue
noactadumii 330 KB m Bbilue

CoBpeMeHHBIe TpaHChopMaTopsl H AT JOJXKHE MMETHE 000CHOBAH-
HO CHMXEHHEIE BeJIMYHHBI MOTeph XolocToro xona, K3 n 3arpar ajex-
TPO3HEPrHH Ha OXJIaXAeHHEe, HEOOXONMMYI0 THHAMHYECKYIO CTOHKOCTh
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K ToKaM K3, DoMxHEI OBITh OCHAILEHBI COBPEMEHHBIMM BEICOKOHA/IEX HBI-
MH BBONIaMH (B TOM YHCJIE ¢ TBepAOH H3oisnuei), yerpoiictBamu PITH,
BCTPOEHHBIMM HHTEJUIEKTYaIbHEIMM JAaTYMKaMU H KOHTPOJLIEpAMH, CH-
CTeMaMH TOXapoTYILUEeHU UM MpeJoTBpallleHHs mmoxapa. [IpH coor-
BETCTBYIOLIEM OGOCHOBAHHUM pPEKOMEHAYETcAd MPHUMEHATH JIBYX0OMO-
TouHbE AT.

B npoexrax IIC cienyet mpuMeHATE 3J1era3oBele BLIKII0YaTe | 110—
750 xB ¥ pasbefHHHUTENH C YIyYIIEHHOH KMHEMATHKON M KOHTaKTHOM
CHCTEMOH, ¢ 3NEeKTPOIBUTaTeILHEIM NPUBOIOM (MoNyIlaHTorpadHbIe,
naHTorpadHblie, a TAKXe TOPH30HTAJILHO-IIOBOPOTHBIE C ITOAILIMITHHKO-
BBIMH YCTPOHCTBAMHU, He TpeOYIONIUMH PEMOHTA € pa30OpKOH B TeYeHHE
BCEro CpoKa CNyX0xr).

OtnensHo crosimue TpaHchopmaropsl Toka (TT) u TpancdopMaToph
Hanpsaxeuusa (TH) npuMmeHsIoTcs B Tex ciyuyasx, Korga scrpoeHHbie TT
He obecneynBaloT TpebyeMBIX ycoBuil pa6oThl P3A, aBTOMaTu3upoBaH-
HOU cHcTeMBl KOHTpOJIA U yyeTa snekTponorpebnenusa (ACKY3) u nu-
TAHUSA U3MEPHTENBHEIX NpHOOPOB.

KomnuyectBo TT ¥ X BTOPUYHEIX OOMOTOK JONKHO o0ecneyHBaTh:

pa3nensHoe noakniodeHue cpencts P3A, ACKYD u npyrux usmepe-
Hui. na nogknioyeHuss ACKY3 TT ponXHbl HMETh H3MEPHTENIBHYIO
o6MOTKY Kiacca TouHocTd 0,25 (wis BJI 220 kB M Bhile), 10 OCTaNb-
HBEIM NpHcoefuHeHUsAM — He Huxe 0,55 (6ykpa § obo3HavaeT obecme-
YeHMe KJacca TOYHOCTH NMpH HIHPOKOM M3MEHeHHH Harpysku);

nofkJjloueHue ycrpoicTB P3A K pasHBIM BTOPHYHKIM OBMOTKaM
Knacca «P» ¢ nenpio obecnedyeHu s HaleXX HOCTH, pe3epBHPOBAHHUS M TOY-
HOCTH U3MEpeHUH.

TH ponxHEl HMeTh OTOEJBLHYIO BTOPHYHYIO OGMOTKY AN MOAKIIO-
yeHUs cpencTs ACKYD U uaMepHUTeNBHEIX MIPHOOPOBR KJlacca TOYHOCTH
He Huxe 0,2 (mns BJI 220 kB u Beile) 1 He HMXe 0,5 1A ocTaabHBIX
npucoeguHeHui. Ha I1C, rae cyluecTBYIOT VCIOBHSA IS BOSHHKHOBEH U
¢deppope3oHaHCHLIX nepeHanpsaxeduit, TH nonxHe ob6nagaTh aHTH-
pPEe30HaHCHEIMH CBOHCTBAMH.

OrpaHHYHMTENH TepeHanpsaXeHns JONXHBI O6BITh B3pEIBODE3OMAC-
HBIMH, C IOCTATOYHON 3HEProeMKOCThI0 H HEOOXOAUMEIM 3aITHTHEIM
YPOBHEM.

IIpu TeXHHKO-2KOHOMHYECKOH 060CHOBAHHOCTH PEKOMEHIYETCS TTPH-
MeHATE Tpexdasuule KPYD 110-750 kB, pa3MeniaeMble B 3aKpHITHIX
moMmenieHuaX, KPYD HapyxHoit yctaHoBkH (Tuna PASS) unu KPY3D
KOHTeltHepHOTro THIIA, a TaKXe yIpaBjigeMble CpeJCcTBa KOMIIEHCAIlHH
pPeakTHBHOM MOIIHOCTH, B TOM YHcie Ha 6a3de COBpeMEHHON CH/I0BOM
3IEKTPOHHUKH.

OcHopHoe obopynopanue IIC HOBOro THIIA AOJIXXHO UMETh CHCTEMY
MOHHUTOPHHIa, HHTETPHPOBAHHYIO B aBTOMAaTH3HPOBAHHYIO CHCTEMY
yIpap/IeHUs TEXHONOrM4ecKUMHU npoueccaMu (ACY TII) u pxmoyaromyo
[IOOCHCTEMY IUATHOCTHKH €ro TEXHUYECKOrO COCTOAHHS.
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5.2.3. MNaBHaa cxema 3NeKTPUHECKUX COeAUHEHUA

BnexTpudeckre cXemsl BceX HanpsaxeHHU IIC gonxHel 6BITH 060-
CHOBAHHO YIIPOILUEHHEI C Y4ETOM IPUMEHEHU S COBPEMEHHOTO BbICOKO-
HaaeXXHOro 000pynoBaHUA.

Jinsa PY 220 KB 4 HUXe B OCHOBHOM PEKOMEHJIyeTCs TPUMEHSTH O H-
HapHble CeKLIMOHKPOBAaHHEIe CUCTEMEI IUHH. JIBOMHEIE H OGXOXHEIE CH-
CTEMBI LIMH, a TAKXe BRKJII0YaTeIN B KOJIHYecTBe Golee OHOro Ha LIelhb
PEKOMEHIYETCS MPUMEHSTH TOJIEKO [MPH HAJTHYMH OGOCHOBaHMS, B 4aCT-
HOCTH, B HEAOCTAaTOYHO HaJeXHEIX 1 Hepe3epBHPOBAHHBIX JIEKTpUYE-
CKHUX ceTsX.

[MonxnioueHue pesepBHHX (a3 AT u [IIP pexomeHnnyeTcs ocymect-
BIIAITH C IIOMOIIBIO IDKEMIIEPHBIX cXeM (TIPH ITOMOIIH TTepeMBIYEK TIpH CHS-
TOM HaIIpSKEHUH).

5.2.4. Cxema coOCTBEHHbIX HYXA,
onepaTruBHbIi TOK, KabensHas ceTb

Cob6erBeHHble HyxaH [1C 330 KB u BRIIIE HOMKHE HMeTh TUTaHHe
OT TpeX He3aBUCHMBIX MCTOYHUKOB. [ITUTaHHE CTOPOHHUX NOTpeGUTENEH
ot CH IIC ue momycxaeTcs,

Ilpu cooTBeTCTBYIOLIEM OBOCHOBAHHHM NpeaycMaTpuBaeTcd YCTaHOB-
Ka MCTOYHHKOB GecnepeboitHoro nuTaHus.

Ha kaxnom PY nutanue ycrpoiicts P3 H NpHBOAOB BEIKIOYATENEH
IOJKHO OCYLUECTBAATLCA ONEPaTMBHBIM TOKOM He MeHee 4eM OT ABYX
HUCTOYHHUKOB — aKKyMYNSTOpHEIX Gatapeit (AB), cetu CH. ITpu TexHuko-
3KOHOMHYECKOM 000CHOBaHUH IS ycTpoiicTBa P3 pexoMeHtyeTcq npeny-
CMaTpHBaTh oTAeNbHEIE AB.

AB I0JXHEBI UMeTh NOBHIIIEHHEBIN CPOK cinyX0nl (He Mexee 12 yer)
M IIATaThCA OT ABYX 3apAAHO-TIoON3apaAHEIX arperatoB (3I1A). Bricop 3I1A
U Ab ocylllecTBISIeTCA COBMECTHO.

06a 3TTA DoJIXHB GBITh HOPMAaJIBHO BKJIIOUEHEl B paboty u obecne-
YHBaTh:

PeXHM «ropsivero peleppa,

MpOBeIcHHE YPAaBHHUTENLHOrO 3apAna AB B aBTOMaTHYECKOM peXuMe;

uHTerpanuio 8 ACY TII IIC.

Jns kaxno#t Ab clenyer npenycMaTpuBaTh OTIHEJIbHBIN IIUT IO~
crossHHoro Toka (IIIIT). Kaxaerit IITIT gonxeH HMeThL He MeHee IBYX
cexuuit mutanug ycrpoiicts P3A u [TA.

CucTeMa TOCTOSHHOTO OTIepaTHBHOTO TOKA NOJ/KHA UMETh, KaK Iipa-
BHJIO, ABYXYPOBHEBYIO 3allIATY. 3alIHTHBIE AINapaThl CETH MOCTOSHHO-
ro ONepaTHBHOTO TOKa JNOMXHEI obecneynBaTh TpeGOBaHNA HaZeXHO-
CTH, CENIEKTHBHOCTH, YYBCTBHTEIBHOCTH, pe3epBHPOBaHUA U OBICTpO-
neictpus. [1pu 3TOM HONXKHEI OBITH IPEAYCMOTPEHEI CPEACTBA KOHTPONS
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COCTOAAHUS CETH OIMEPATHBHOIO IMOCTOSHHOTO TOKa (KOHTpOJIb H30J-
L[MH, BKJIlOYeHHOTO/oTKII04eHHoro nonoxeHus AB, 3ITA, nopeimenus/
MOHMKeHHA HANpsAXEeHHUs M Tp.), a TaKXKe ycTpolicTBa aBTOMaTH3MpO-
BaHHOTO TTOMCKa «3eMJiM». CHJIOBbIE M KOHTDONBHBIE KAaOEIH MONXHBEI
YIAOBJIETBOPSITH YCIIOBUAM HeBO3ropaeMocTH (¢ uHaekcoM HI').

Bce nepsuyHoe obopynoBaHme, 3azeMisiomiee yctpoiicteo IIC,
ycrpoiictBa ACY TII, P3A u I1A, cucremsr ACKYD, cpencrsa u cucre-
MBI CBA3U, HHGPOBOH perucTp aBapuHHBIX COOBITHH H T. II., 2 TaKXe
BTOPHYHBIE IIENTH JHO/DKHEBI OTBeYaTh TpeOOBaHUAM 3MEKTPOMATrHUTHOH
cosMecTHMOCTH (DMC). [Ins aToro peKoMeHAVeTCH IPUMEHATEL TEXHH-
YecKHe pelIeHHs, obecrieynBawlHe ONTUMH3AIUI0O TPACCHPOBKH Ka-
GeJILHBIX [TOTOKOB, HCKIIIOUEHHE 3a3eMJIeHUH TepBMYHOro 060pyNOBaHU
B HEINOCPEACTBEHHOM O1M30CTH OT KabenbHBIX KAHAJIOB H JID.

Hns TIC, Ha KOTOpPEIX BefieTcd TeXTepeBoopyXeHue, Tpebopanusa DMC
JOKHBI BRIIOJHATHCSH Ha KaXIOM 3Talle pEKOHCTPYKLIHH H Texnepe-
BOODYXEHHS (B TOM YHUcJe NpH HaJIHW4YuHK Ha [1C HoBoOTO H CYIIECTBY-
1omero o6opynoBaHuA).

5.2.5. ACY TN, ACKY3,
cuctembl P3A, NA u cBasmn

Cucrems! asromatusanuu [1C (ACY TII, P3A, [1A, ACKYD, cpen-
CTBa CHCTEMEI CBA3H, TEXHONOIHYECKOTo BUAEOKOHTPOJIA), KaK IpaBUJIo,
NpoeKTHpyloTcAd Ha 6aze MUKPOIIPOLIECCOPHBIX YCTPOUCTB, 00beIUHEH-
HEIX enHON muaTdopMoll alinapaTHO-IIPOrpaMMHEIX CpeicTB Ha Ga3e
IP-ceTelt ¢ BBIXOOOM Ha MHUCHETYEPCKHME LIEHTPLI YIIpaBieHHs yepes -
POBYIO CETh CBA3H.

B cucremy aproMatr3sanuu [1C noinkHa GEITE HHTErpUpOBaHa aBTO-
MAaTH3MpOBaHHAsA CUCTEMa KOMILIEKCHOH 6e30IacHOCTH, BKIIOYaloIas
KOMILNIEKC paclipelie/IeHHLIX aBTOMaTH3NPOBAHHBIX CHCTEM OXpaHHOi
H MOXAPHOH CHTHAJM3aIUH, TIOXKAPOTYyUIEHUA, OTPAaHUYEHH S HECAHK-
LIMOHHPOBaHHOIO AOCTYNAa, BUAeoHabnonenus. CucremMa BugeoHadnione-
HHU#A [1C nomkHa GBITH BHINTOJIHEHA B OXpaHHEBIX [ENAX He TOJNLKO IO ITe-
PUMeETpY, HO M Ha BCceX BaXHBIX y4acTKax u coopyxenusx IIC.

ACY TII TIC ponxHa oGecnnedyHBaTL BO3MOXHOCTL ee dKCIIyaTa-
UK 6e3 TOCTOSHHOTO 06CTyXHBaOllero NepcoHana, a Takxe KOHTpoIb
Y ynpapjieHHe 000OpyIOBaHHEM C yIaJIeHHBIX NUCTETYEPCKUX LIEHTPOB.
IIpu 3TOM DONXHBI GBITH BHIONHEHBI TpeGoBaHUs obecnieyeHH s Hanex-
HOCTH W XHBYYECTH CHCTEMEL, B TOM YHCJIE CAMOJIHAarHOCTHKA U pe3ep-
BHpoBaHHe obopynosaHus ACY TII.

ACY TII ponxHa obecnedyuBaTh:

€IHHCTBO CHCTEMEl M3MepPEHU M1 KOHTPONA W YIpaBleHHsa 060-
PYIJOBaHHEM, TEXHHYECKOro H KOMMEPYECKOTO YYeTa, CHCTEM AHCIETYEp-
CKOTO YTpaBJIieHU;
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HabJ1l01aeMOCTh IIapaMeTPOB PeXHMa M COCTOSHHS 060pyIOBaHHU S
B HOpMallbHbIX U ABaPUAHEIX peXUMax;

yInpasjieHHe BCeMH YCTPOHCTBaMH, JeHCTBHE KOTOPhIX HEOOXOAMMO
[Jig BeleHU A peXXMMOB, NIpeloTBpallleHH OTKa30B obopyoBaHM, JIO-
KaJM3alli¥ M YCTPaHEHUS IOCNeNCTBHIA OTKa3cB o60OpyIoBaHUA C CO-
xpaHeHuneM XupydectH I1C;

BHACOKOHTPOJIb M HabGnioneHue 3a coctosHueM [IC, pesynbraroM
nepexyioyeHU 1 neficTBUAMH oNepaTHBHOIrO NEpCOHANA;

nepenavyy Ha BepXHUe YpoBHM ynpasieHus uHbopmanun ACY TII,
BKJIIOYAs MTOTOK BUIEONAHHBIX;

(GYHKIIMOHUPOBAaHHe aBTOMaTH3NpoBaHHoro paboyero Mecta (APM),
ONEPaTHBHOIO H TEXHONOIMYECKOT0 JIEPCOHANa ¢ KBHTHPOBaHHeEM Iei-
CTBUI omepaTopa H 6JIOKHpOBaHHEM HEeIONMYCTHMON KOMaHIbI.

Cocras u nocrpoeHHe ycrpoicTB P3A 1 ITA noNXHEL

obecneyuBaTh ceJIeKTHBHOE OoTKIIoueHue K3 B m060if Touke ceTH
¢ MHHHEManbHOH BEIIEPXKKONW BpeMeHH;

NpeoTBpaIlaTh HapylleHHe YCTOUYNBOCTH paGoTHl CETH B aBapuif-
HBIX H MOC/ieaBapuiHBIX peXUMaXx;

COXPaHATH Bce (PYHKIINH, a TAKXe He BIUATH Ha PEXHM CETH TIPH BHI-
Bozie U3 paGoThl J1I06G0Oro TEepMUHAJIA 110 Pa3IUYHBIM MPUYHUHAM.

HeHnTpanu3opaHHbIe KoMIaeKeh ITA TOMXHBEIL:

ycTaHaB/IMBaThcA, Kak npasuio, Ha I1C wiu Apyrux oobexTax ¢ mo-
CTOSIHHBIM 06C/YXHBaIOIMM [1EPCOHAJIOM;

obecrneynBarh KOHTposMpyeMoe H 3¢ dexTHBHOEe Bo3aeHcTBHE Ha pa3-
Tpy3Ky NoTpebuTeNeit B M060H MOMEHT BpeMeHM.

B 9acTH KOHCTPYKTHBHOTO BBITIOJIHEHHA cHcTeM P3A IOMXHO OBITH
cBelleHO K MUHMMYMY coeliHeHHe MUKPOIIPOLIECCOPHBIX YeTpoicTB P3A
MeX 1y cobolf ¢ MOMOINIBIO KOHTPONBHEIX Kabeel; NOMXHEL MPHMEHATH-
CcA cnelidajibHble WHHB TaHHBIX UM IP-ceTk.

ACKY3 pmonxHa GHTE METPONIOTHYECKH aTTeCTOBaHa, MpPoOBepeHa
U JOMXKHa obeclleyuBaTh aBTOMAaTHYeCKOe U3MepeHHe NpUupalleHul ak-
THBHOH 3/IEKTPO3HEPTrUH U HHTErPHPOBAHHON! peakTMBHO! MOIIHOCTH,
pacueT TIONHOTo HajlaHca M IIOTepPh 3/EKTPOIHEPTHUH.

Cucrema cBA3M OOJKHA obecneyuBaTh nepenavy:

KoprnopaTHBHOH (aAMUHHUCTPAaTUBHO-X03AHcTBeHHON) HHpOPMaIIUH;

TeXHOJIOrHYecKoi MHdopMaluy QUCIIETYEPCKO-TEXHOJOTHYEeCKOTro
ynpapiedus T1C ¥ akcIyaTauMOHHBIX CNYX0:

P3A u T1A;

ACY TII;

ACKY3;

apyroit uHopManuu ¢ 06beKTAa.

CucreMa cBa3u ¢ [1C nomxHa obecneynBaTs.

OpraHM3auMIo HaIeX X HBIX OTKa30YCTOMYMBEIX KAHAJIOB CBA3H C [IPH-
MeHeHHEeM Pa3IHYHBIX CPEJCTB CBS3H (BOJOKOHHO-ONTHYECKHX JUHHM
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cBg3el, BBIcoKoYacTOTHOIM cBs3u 1o BJI, paauopeneitHeIX nuHu i, YK B-
pagMoCBA3H, CTYTHUKOBON cBA3H). [IpH 3TOM KOMHYECTBO pe3epBHEIX
KaHaJIOB JO/KHO OBITH OITMMHU3HPOBAHO;

HeNpephlBHBI MOHUTOPUHT MCIpPaBHOCTH KaHaloB (KaK OCHOB-
HBIX, TaK H pe3epBHELIX), BEIOOp UcnpaBHOTO KaHala MpH IOBpeXIeHHA
OCHOBHOI'O H aBTOMaTHYeCKHH Nepexol Ha Hero;

CKOpOCTE Tepella4yd HHGopMallMy N0 KaHajlaM JoJIKHa obecTiedH-
BaTh TEXHONMOrH4YeckHe H KoprmopaTuHbie noTpecHocTH @CK EDC.

HWepapxna ynpasnenus IIC monxHa GbITh BEICTPOEHA CNENYOIMIUM
obpazom: IIC — [IMBC (npennpusrue M3C) — MBC — OCK EBC
C YYeTOM OpraHM3alMH OllepaTHBHO-THCNEeTYepcKoro ympapieHus (PIY,
OAY, LIJ1Y) u cxembl B3auMoAeHCTBHSA CYGHLEKTOB OIITOBOrO PhIHKA 3JiEK-
TposHepruH (CO, ATC, ®CK E3C).

Ha IIC pomxHE 6BITE NpeaycMoTperHsl APM onepatHBHO-nHCIET-
4yepcKoro nepcoHana (c MoJTHBIM HabOpOM CpEACTB YIpaBleHUS U KOH-
tpons [1C), APM nepconana cnyx6s1 P3A, APM nepconana cnyxos! I1C,
APM apmunucrtparopa cuctemsl (nepcodana ACY TII) u np.

5.2.6. CtpouTenbHas 4yacTb NOACTAHUMN

[MoacTaHIMA NOMXHA NPeaCTaBAATE COGON eTHHEIH apXHTEeKTYPHO-
npomplnuteHEBIH KoMieke. Ilnomans TIC nonxHa 6BTH COKpalleHa
3a CYET KOMITOHOBOYHEIX pEeIIeHHH, B TOM YHcie (TIPH TEXHHKO-3KOHOMH-
yecKoM 060CHOBaHMHM) 3a cueT KOMIIOHOBKH PY ¢ KHIEeBBIM pacrono-
XeHHeM o0opyIoBaHH4. 3MaHUA QNS pa3sMEeUIeHH A CpeaCcTB ynpaBneHus
[1C, a TakXe pa3MelleH sl OXpaHHOTO MepPCOHala A0JXHE paclioiaraTh-
ca 6nuxe Kk obopynosanuio PY. Ilpu skoHOMMWYecKoM 060CHOBaHHH
oA Kaxnoro PY Moxer mpeaycMaTpHBAThCH OTAENIBLHOE MOMElleHUe
I YCTAHOBKH cpelcTB P3A.

PenncoBrle IYTH 1S NIepeKaTKH CHJIOBBIX TPaHC(OPMAaTOpOB U pe-
aKTOpOoB MpH NOAKIIOUYEHNH pe3epBHBIX (a3 ¢ MOMOIIBIO IKeMITEPHBIX
CXeM He TpebyloTcH.

ITpu HeoOXONMMOCTH CllefyeT NpenycMaTpPHBaTh MPOBEEHUE HHIKE-
HEepHO-MeTHOPaTHBHBIX MEpPONPHATHHM 0 YMEHbIUCHHIO OeicTBHA CHI
MOpPO3HOro My4eHus Ha BHOBB cTposnuxcd [1C, KoTopele BKIIOYAIOT;

OCyllleHHE TPYHTOB B 30He HOPMATHBHOH [NyOHHEI [IPOMEP3aHU;

CHHXXEHHME CTENEHH YBJIaXXHEHHA clod TPYHTA Ha rybouHe 2—-3 M
HHXe Ce30HHOro IIpoMep3aHus;

HCIIONIh30BaH HE MOBEPXHOCTHHIX (PYHIAMEHTOB C MaJIbIM 3aruybie-
HHEM;

CNelHaNbHYI0 06Ma3Ky dyHIaMEeHTOB.

IIpy HaNTHYUH SKOHOMHYECKOH 11eJ1eco0Bpa3HOCTH peKOMeHyeTcs
MPHUMEHATH XEeCTKYI0 OIHHOBKY Ha OPY.
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TIpoknanka KkaGeNnpHBIX ceTEH JONXKHA OCYIECTBIATHCA HaA3EMHBIM
crocoboM. [Ipu 2TOM cneayeT MCKIIOYATh YCJIOBMS LISl [TOBPEXACHHS
Kabeneit npu nmposeneHuu Ha [IC mobuix paboTt U oGecneyuBarh Tpebo-
BaHHA PEeMOHTOIIPUIONHOCTH (BO3MOXHOCTB JOCTYIa s ObICTpOil 3a-
MeHbI OTAENbHEIX Kabenelt).

3naHusA AOJXHBI CTPOUThCSA U3 Kupnuda. HapyxHas oTnenka —
oOnUIOBOYHEIM KUupnuy. I1lockHe KpOBH 30aHHM He NpUMEeHSI0oTCH,
UCTIONB3YIOTCA TONBKO CKAaTHBIE KPHIILM. BHYTpeHHAA oTAeNKa 30aHH M
BemeTcs 6e3 NpUMeHEHUs1 MOKPHIX NPOIECCOB, ABEPH BHIIIOJNHAKTCH
M3 HETOpIOYEro MJAcTHKa. B menax sKoOHOMHH Ha Telsiooborpese U Mc-
KJIIOYEHU ST HECAHKIMOHUPOBAHHOTO JOCTYIAa TIOCTOPOHHUX B TEXHONO-
FHYeCcKHe MOMEIIEHHUS B IPOU3BOACTBEHHBIX 3AAHHAX 10 BO3MOXHOCTH
He NOMXKHO OBITh OKOH. TenmMoHOCHTEeNM B aNeKTponpubopax HOMXKHBI
OBITH XJIAAOCTOMKHUMHU.

CeTH BOOONPOBO/IA NPEANOYTHTENBHO BHIIONHATE U3 OLIMHKOBAH-
HOT'O METaJIJIa, CeTH KaHAMMU3allMU — U3 MONHITUIIEHOBHIX TPYO6.

Ha pekoHcTpyupyembix [IC He gonyckaeTcs co3gaHUe OCTOSHHBIX
IUIOWAIOK AJ11 XpaHeHHs JeMOHTHPOBAHHOIO OCHOBHOTO M BCIIOMOTa-
TeTbHOTO0 0GOpynoBaHUA. [IeMOHTHPOBAHHOE 0GOPYIOBAHNE HOKHO ITe-
penaBaThCs Ha XpaHeHHe B lleHTpajiu3oBaHHBIH pedeps OAO «PCK EBC»
WJIM TIOMJIEXATh CIIMCAHHIO.

[pn HATUYAH SKOHOMUYECKOI 11enecoo6pa3sHOCTH U 3a3eMIAIONIHX
YCTPOHCTB MOXET NIPHUMEHATHCA MENb.

CrenyeT NpeaycMaTpUBaTh [lepexofl OT CPEACTB MOXapOTYyLIeHHs
K CpeJICTBaM MpefoTBpalleHUs TTOXAPOB.

Tepputopus OPY IIC gonxHa 6bITh YKpeIJICHa CJIOEM LIeOHA TOJI-
1y HOH He MeHee 10 cM.

5.2.7. PeMOHT, TeEXHU4YeCcKoe
M onepaTMBHOe 0GCnyXuBaHue

Opranusanug skcnayarauuu I1C gonxHa ocHOBHIBaThCA Ha cleny-
I01LIEeM:

OnepaTHBHOE yNpaBfieHUe OCYIIECTBIIAETCS U3 YAaJeHHOro 1ieHTpa
yIpaBjieHH, NPpH Heob6xonuMocTH — ¢ APM Ha [1C;

npoduNaKTHYECKHE U aBapUIHO-BOCCTAHOBUTE/IbHBIE paGoTHl BhI-
NIOJIHAIOTCS CNellHaJIM3HPOBAaHHBIMUA GPHTalaMy, TUCTIOLHPY IOIIHMHUCS
B I[EHTpe YTpanjieHUs UNU Ha ApYroi HeHTpanu3oBaHHoK 6a3e;

OXpaHa NpedNpUATHSA BEIMONHAETCA CIIELUANIBHON AeXYPHOU rpyn-
nowu;

CepBHUCHOe OOCNYyXHUBAHie H PEMOHT NOJXHEI BRINIONHATLCH CIIe-
IMATM3UPOBAHHBIMH OPTaHU3AIMAMH, NHIIEH3UPOBAHHBIMH U aTTECTO-
BaHHHIMH B cucteMe OAO «OCK EDCs», BKNOYas akKKpeqUTOBaHHBIE
TIpH 3aBOJAX — U3TOTOBUTEJAX 3JIEKTPOODOPYIOBAHHS.
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5.2.8. HopmaTtuBHO-MeTOAMYECKOE
cCOnpoBOXAeHue

I1pn npoekTHpoBaHuH [IC nepeMeHHOro TOKa ¢ BBICIITMM HaTpsiXe-
HyeM 330-750 kB crenyeT pyKOBOACTBOBAThHCS HOPMATHBHBIMH JTOKYMEH-
TaMHu corjiacHo npukasy PAO «ESC Poccuu» ot 14.08.2003 r. Ne 422
«0 nepecMOTpe HOPMaTHBHO-TEXHHYECKHX JOKYMEHTOB M IMOPSJIKE MX
deHcTBUsA» B coOTBeTCTBHH ¢ PenepanbHbIM 3aKkoHOM «Q TEXHHYECKOM
perynHpoBaHHM», B TOM 4YHcJie HOBRIMH rmaBaMu [1YD 7-ro u3gaHusg,
«HopMaMH TeXHOIOTHYECKOro IIPOEKTHPOBAH M MOACTAHIIMHN IlepeMeH-
HOIO TOKa C BEICIUHM HampsxeHHeM 35—750 kB», «O0mMMU TeXHHYe-
CKMMH TpeGOBaHUAMH K MUKPOIIPOLIECCOPHHM YCTPONCTBAM 3aLLUTHI
M aBTOMAaTHKH» U JAPYTHMH HeHCTBYIOUIHMH, a TAKXe HOBHIMM HOpMa-
THBHO-TEXHHYECKUMMU JOKYMEHTAMU TIO Meépe UX YTBEPXKICHUS.

5.3. TPAHC®OPMATOPbDI
U ABTOTPAHCO®OPMATOPbDI

5.3.1. OcHOBHbIe onpegeneHns U 0603HaAYESHUSA

Tpancghopmamopsl mpenHasHayeHbl AN NMpeoOpa3oBaHUA ToCpen-
CTBOM 3JIEKTPOMarHUTHOH HHAYKLWM ONHON MJIM HECKONBKHUX CHUCTEM
TIEpEMEHHOTO TOKa B OAHY MJIH HECKOJIBKO APYTHX CHCTEM IepeMEHHOro
ToKa. Paanuyalor dayx-, mpex- U MHoz006MOmouHbie mpancghopmamopy,
HMMEIOIIHE COOTBETCTBEHHO JiBe, TPH U GoJiee ralbBaHUYeCKH He CBA3aH-
Hule 06MoTKH. [Tepenaya aHeprun U3 nepBUYHOMN 1enu Tpancdopmaropa
BO BTOPHYHYIO TIPOUCXOMIHT TTOCPEACTBOM MAaTHHTHOTO TOJA.

Asmompancgopmamopom HaspiBaeTcs TpaHc(opMaTop, ABe HJIH 6o-
Jiee 06MOTKHM KOTOPOro rajlbBAHHYECKH CBA3aHBEI TaK, YTO OHU HMEIOT
o6myio yacTe. O6MoTKH AT cBA3aHEI 3IeKTpHYECKH M MarHUTHO, H IIe-
penada 3HEPrud U3 MepBHYHON LIENX BO BTOPHYHYIO MIPOUCXOIHUT KakK
MOCPeICTBOM MAaTHHTHOTO MO, TaK U 3MeKTPHYECKHM ITyTeM.

B tpaHcopMmarope Bes sHeprus TpaHchopMHpyeTes U3 IepBUYHOM
3HEPrUH BO BTOPHYHYIO, Torga Kax B AT ToJbKO YacTh Bcedl aHepruu
TpaHchoOpMHpYeTcs, a ipyras YacTh NlepefiaeTcAd HEMOCPENCTBEHHO U3 CH-
CTeMEl OJHOIO HalpsiXEeHUs B CHCTEMY JpPYroro HanpsixeHus 6e3 TpaHc-
¢dopMaLuH.

B tpancdopMarope mepBuyuHas ¥ BTOpHYHAs o6MOTKM ¢ Hampsixe-
HueM U u U, umelor Toku I, u I,, nporeKaouiie B IPOTHBOMOIOXHBIX
HanpapieHusx. B AT yacTh nepBHYHOI 0GMOTKH HCIONB3YETCA B Kaye-
CTBe BTOPHYHOMN, YTO NMO3BONAET NOHU3HTHL HallpaXeHUe BO BTOpPHY-
Hoit o6MoTke Ao U,. TIpu 3TOM 4yacTh EPBUYHOH OOMOTKH BKJIIOYAeT
B cebs BTOPUYHYIO H JONONHUTE/NBHYIO YaCTh C HanpsaxeHueM (U, — U).
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Tok, nporekalomuii B ob1iel yacTH 06MOTKH AT, AB/NAETCA Pa3sHOCTLIO
aByx TokoB (/, — I). [Toatomy o61as yacTh 06MOTKH MOXeT GHITh H3ro-
TOBJlIeHAa W3 TIPOBOJA MEHBILEro cevyeHHsl, paccYUTaHHAd Ha pa3sHOCThb
TOKOB ([, — I) BMeCTO IIOJIHOrO ToKa 1,

C npyroii cTopoHBl, NepBHYHass 06MOTKa, UMelolad 6ojee BLICO-
Koe HamnpsxeHMe, KaKk OB YMeHbIlIeHa N0 IocnenoBaTeabHoll yacTu AT,
MMeIoLIEd n, — n, BUTKOB BMECTO IIOJTHOTO YHC/IA BUTKOB n,. Crenosa-
TeJIbHO, NIepBHYHAA OOMOTKa yMEHBIIAETCS IPONOPUMOHAJIBHO BEJIH-
YHHe (1, — n,) / n,, a BTOPHYHAsA — OponopuHoHansHo ([, — 1)) / I,. 310
MO3BONIAET MOJYYHUTH DKOHOMMIO aKTHBHEIX MaTepHayIoB ¥ pa3smMepoB AT
Mo CpaBHEHHIO C TpaHCchOPMaTOpPOM.

[Ans cpaBHEHUS TpaHCGOPMaTOpPOB M aBTOTpaHC(hOPMAaTOpPOB MpH-
HATH TaKHe MOHATUSA, KaK «[IpoXonHasm» (S, ) U «runosas» (S,) Moul-
HocTH AT.

IpoxomHas MONIHOCTh — MONIHOCTE, TTepefaBaemMas AT BO BTOpHY-
HYIO CeTh, THIOBas MOIIHOCTh — MOIIHOCTh ABYXOOMOTOYHOro TpaHC-
¢ opMaropa, MMeIoLIEro napaMeTphsl AaHHoro AT.

Yem Brimie koaddunueHt rpanchopmanun (U, / U, ), TeMm 601b-
11as BHIFOOA AOCTHIaeTcs ¢ moMombio AT,

PasnuyaloT cusossie mpaHcgopmamopsi obuiezo HazHa4enus, Npe-
Ha3HayeHHBbIE AJIS BKIIOYEHHSA B CETH, HE OTIHYaIIHecsd 0COOBIMHU
YCIHOBUSIMHU paGOTHI, MJIM JUTS HEMOCPEJACTBEHHOTO ITUTAHUSA COBOKYTIHO-
CTH NPUEMHHKOB 3JIEKTPHYECKON! JHEPrUH, He OTIMYAIOUIMXCHA OCOOBI-
MH YCNIOBUSIMH paboThl, XapaKTepoOM Harpy3KHU HJIH peXHMOM paboThl.
Cunoevie mpancopmamopsl cneyiaibHo20 HA3HAYeHUA, TIpeqHa3Ha-
YeHbl AN HEMOCPeACTBEHHOTO MHTAHNA CeTel M IPUEMHUKOB 3IEKTPO-
SHEPTruH, eCcli 3TH CETH M MPHEMHHUKH OTIIMYAKOTCA 0COGBIMHU YCJIO-
BHSIMHM paboThl, XapaKTepoM Harpy3ku MJIH pexXumoM padorsl. K uucny
TaKUX ceTed ¥ IPUEMHHUKOB 3JIEKTPO3HEPriuH OTHOCATCS, HAapUMep, IIOA-
3eMHEIe PYAHHUYHBIE W LWAXTHEIE CeTH M YCTAHOBKH, BHITIPAMHTELHBIE
YCTAaHOBKH, 3JIEKTpHYeCKHe NMeyH U T. 1. HHXke npuBoasATCS HOMUHAIb-
Hble JaHHBIE 110 CUNIOBBIM TpaHchopMaTopaM obniero HasHayeHHd (MOLL-
HOCTb, HanpsXeHHe 0OMOTOK H T. [I.), COOTBETCTBYIOLIHE YCIOBHAM HX
paboTEl, YCTAHOBIEHHEIM HOPMAaTHBHBIMH JOKYMEHTaMH.

Homunanvrnoii mowHocmeio 1BYX0OMOTOYHOIro TpaHcdopMaropa AB-
nsgeTcA HOMHHANbHAaA MOIHOCTh KaXI0i H3 ero o6MoTOK, B Tpexob6-
MOTOYHOM TpaHcopMaTope — HANGOMBIIAA U3 HOMHHANBHEIX MOIIHO-
cTeif Tpex ero oGMOTOK.

3a HoMuHanvHoe Hanpaxcerue OOMOTKH NPHHHMAaETCAd HaIlpsxe-
HHE MEXY COOTBETCTBYIOIUMMH 3aXMMaMH, CBA3aHHBIMHU C fJaHHOM 06-
MOTKOI{ IIpH XOJIOCTOM Xofie TpaHchopMaTopa.

Ilo HcnonHeHHIO TpaHchOPMATOPEI MOTYT OBITH MpexgasHuMu U 00HO-
gasneimu. B TpexdasnoM Tpancdopmarope nox oOMoTKOK 0OLIYHO I10-
HHUMAaIOT COBOKYITHOCTE COEIHHEHHERIX MEXIY coboif 06MOTOK OTHOTO
HanpsXeHHs pasHuix das. B apyxo6MoTouHoM TpaHchopMaTope pas-
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nnyaloT 06MoTKy BH, npucoeauHaeMylo K ceTH BBICOKOTO Hanpsxe-
HHUA, 1 06MoTKy HH, npHcoemHaeMyIO K CETH HU3KOTO HaNpSIXKeHHU .
OOMOTKY TpaHcdopMaTopa, K KOTOpoH NMOABOAMTCH 3/IEKTpUYecKas 3Hep-
THf, Ha3bIBAIOT NepBHYHON, 2 OGMOTKY, OT KOTOpPOH 3Heprus OTBOLUT-
cd, — BTOpHYHOH. B TpexoGMoTouHOM TpaHcdopMaTope pasnuyaloT 06-
motku BH, CH' u HH.

Tlo Buny oxnaxnamoluel cpensl pasuyaloT cyxue W MACAAHbE MPanc-
dopmamopwi. TpaHchOpMATOPEI € €ECTECTBEHHEIM BO3OYIIHBIM OXJIaX-
neHueM (cyxue TpaHchopMATOPEI) OOBIYHO HE UMEIOT CTIeHANBHON CH-
CTeMBI OXJIaXIeHUA. B MacnsaHBIX TpaHchOpMAaTOpaxX B CHCTEMY OXJIaX-
IeHUs BXomAT: 6aK TpaHcdopMaTopa, 3aIHBaeMBIi MacioM, IS MOLIHBIX
TpaHc(OpMaTOpOB — OXNaJHUTENN, BEHTUISATOPHI, MacisHbIe HACOCHI,
TENJ000OMEHHHUKH H T. 1.

Panbl HOMHHaNbHBIX MOIIHOCTEH, Ha KOTOpHIe pa3pabaThiBaloTcs
TpaHchopMatopsl no FOCT 9680—77, mpuseieHH HuXe, KB-A:

10 - 16 - 25

100 - 160 - 250

1000 - 1600 = 2500
10000 - 16 000 - 25000
100 000 125 000 160 000 200 000 250000

1 000 000 1250 000 1600000 2000000 2500000
- 40 — 63 -

- 400 - 630 -

3200 4000 = 6300 -

32000 40000 - 63 000 80000

— 400000 500 000 630 000 800 000
3150000 4000 000 5000000 6300 000 8 000 000

5.3.2. Cxembl U rpynnbl coeaguHeHUa
obmoTOK TpaHchopmMaTopos

CxeMBblI coeqUHEHUs 06MOTOK TpexdasHoro TpaHcdopmaTopa 060-
3HAYaloT B BUOE ApPOOH, B YHCIHTENEe KOTOPOil cTaBiT 0603HaYeHHe cxe-
MEI coenuHeHus obMoTkn BH, a B 3HameHatene — ooMoTkd HH. Ilpu Ha-
nUYuH TpeThel o6MoTKH CH o6Go3HayeHHE CXEMEI COEIMHEHHS 0OMOT-
k¥ CH pacrnonaraiot MeXay o603Ha4yeHUAMH CXEM COeIMHEHH S 0OMOTOK
BH u HH.

O603HaYeHUs] TUIIOB CHJIOBBIX H PEryJIMPOBOYMHBIX TpaHcGhOpMaTopoB
[pUBEIEHEl HHXe.

B Ha3BaHMM HOBEIX TpaHcdopMaTopoB OyKBa I onyckaeTcs, Tak Kak
BCe OHH MCMONHSIOTCA Tpo3oynopHEIMU. HekoTopeie TpaHcdhopMaTops!
35 kB B 0603HaYeHUH HMEOT OYKBY A, 03Ha4YalollYIO H3TOTOBJIEHHE 00-
MOTKH H3 aNIOMHHHA.

'Bn. 5.3 CH — cpenHee HanpsaxeHue,
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C HamnpaBJeHHKIM [TOTOKOM Macia
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Bun nepexnioueHus oTBeTBACHMIA:
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To e ¢ aBTOMAaTHYeCKHM PITH ..o
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5.3.3. NapannensHana pabora TpaHchopmaTopos

IMapannensHo# paGoToi ABYX WM HecKOJNBKHX TpaHchOpPMaTOpPOR
HaspIBaeTcsd paboTa NMpH napaniebHOM COeIHHEHUH He MeHee YeM IBYX
OCHOBHBIX 0OMOTOK OJHOTO M3 HHX C TAKHM Xe YUCJIOM OCHOBHBIX 06-
MOTOK ZIpyroro TpaHcgopMaropa (Ipyrux TpaHcopMaTopoB).

B uensax npaBHJIBHOIO pacipelefieHHs HArpy3KH MeXAY Napajiienb-
HO paGoTaoIUMH TpaHc(opMaTopaMH NMPONIOPLIMOHAIBHO UX HOMHHATE-
HBIM MOILHOCTAM IlapajuUlelibHasg padora JByXxoOMOTOYHBIX TpaHchop-
MaTOpPOB PEKOMEHYETCA NI CyYaes:

pPaBEeHCTBAa HOMHHAIBHBIX IEPBHYHBIX U BTOPHYHBIX HallpPsIXeHHU
(nonyckaeTcsa pas’HOCTh KoaddHIIHEHTOB TpaHchopManuu He Gonee
10,5 %);

TOXOECTBEHHOCTH IPYII coeqHHEHUA 0OMOTOK;

paBeHcTBa HanpsokeHuit K3 (momyckaeTcs oTkioHeHHe He Goree ueM
Ha £ 10 % cpenneil BeTHYHHEI).

I1pu HecoGMIONEHHH NTEPBOTO H BTOPOTO YCIOBUH B 06MOTKaX TpaHc-
¢opMaTOpoB BOZHUKAIOT YPAaBHUTEIBHBIE TOKH, KOTOPhIE B OTAENBHBIX
cy4aqax, ocoGeHHO NpY HECOBNAaJeHUH TPYNI, MOTYT JOCTHTHYTh U JaXe
NMpeBLICUTL 3HaueHn s Toka K3. HecobiogeHne TpeThEro yCIOBUS MpH-
BOIMT K TOMY, YTO 0011as HATpy3Ka pacnpeneiasercs Mexny TpaHcoop-
MaTOpaMH HellPONOPLHOHANEHO HX HOMHHAJIBHBIM MOIIHOCTAM. Peko-
MeHayeTcs, YTOOBl OTHOIIEHMe HOMUHANBHBIX MOIIHOCTell mapaiiels-
HO paboTalol KX TpaHC(HOpMaToOpoB He npeBsuano 3:1.

5.3.4. Pexxum pabGoTbl aBTOTPaHCHOPMATOPOB

HOnsa AT xapakTepHH clefyIolllHe OCHOBHEIE peXUMBbI paboThI:

1. Pexums BH—CH u CH—BH sBnsloTcs 4UcTO aBTOTpaHc(hopMa-
TOPHBIMU peXUMaMU. B 3THX pexumax MoxeT GBITh NepefaHa NOMHAS
HOMUHaNbHad MolHocTh AT.

2. Pexumsl BH-HH u HH-BH sBnsoTcs yucTo TpaHchopMarop-
HBEIMH H TIO3BONAIOT OCYIIECTBNATEH Mepeaavy MOLIHOCTH, PaBHOM MOIII-
Hoctu odMorku HH.

3. Pexumsl CH-HH u HH-CH sBnsioTcs Y4cTO TpaHchopMaTop-
HBEIMHM ¥ MO3BOMAIOT OCYIIECTBASATE NMepegavy MOLIHOCTH, paBHOM MoIII-
HocTH obMoTku HH.

4. KomMOHHHpOBaHHEIE TpaHchopMaTOpPHEIE M aBTOTpaHcdopMa-
TopHule pexuMel BH-CH u onHospemenHo BH—HH, a rakxxe CH—-BH
u opHoBpeMeHHo HH-BH. Ecnu Harpyska Ha cropone HH oTcyTcTByer,
TO 3TH peXHMEI ITepexonsT B apTorpaHcdopmaropHsie BH—CH u CH—BH.
IIpu Bo3pacTaHuM Harpy3ku B ooMoTrke HH moikHa cooTBeTCTBEHHO
CHHXaThcsl MOIIHOCTh Ha cropoHe CH, 4To6sl mocnenoBare/ibHasd 06-
MOTKA He IeperpyXajach.
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5.3.5. TpancdopmaTopbi
C pacuiensieHHbiMM 0OMOoTKamMu

TpaHcdopMaTOphl ¢ pacliellieHHEIMU 00OMOTKaMH — TpaHcgopMa-
TOpHI, ¥ KOTOPBIX OJHa M3 OOMOTOK pa3fieNsieTcd Ha JBe WIM Gonbllee
YUCIOo TaNnbBaHUYECKH He CBA3aHHBIX YacTeil. CyMMapHas HOMHHaNb-
Hasg MOIIHOCTh 3THX TpaHCGHOPMAaTOpOB paBHA HOMHHAJIBHONW MOLIHO-
cTH TpaHccdhopMaropa, a HanpaxeHus K3 oTHocuTenbHo Apyroit ooMoT-
KW MpaKTHYeCKH PaBHEI, TAK YTO 3TH YacTH JOMYCKAIOT HE3aBUCHUMYIO
HarpysKy Wi nutaHue. Takue o6MOTKH, 06bI4HO 06MOoTKH HH, Ha3k-
paloTcs pacmienaeHHEMH. [Ipu K3 B uenu oxHoit M3 yacTel pacme-
IJIeHHOH o6MOTKHM B APYrHX 06MOTKax TpaHCGhoOpMaTopa BO3HHKAIOT
TOKM M HaNpsAXeHHsS CyLIECTBEHHO MEHBIUNE, YEM B TAKOM XK€ TpaHC-
¢opmarope ¢ HepacuienieHHoH o6MoTKol HH.

[Ipeo6pa3oBaHue NepeMEHHOIo HaNpAXeHUS W TOKa, ero IoBkllIe-
HUe UNH MOHUXeHUe Gojiee SKOHOMHYHO MOXeT ORITh OCYHIECTBIIEHO
nyreMm npuMenenus AT. B omuuue ot TpanchopMaropa B AT mns npe-
00pa3oBaHMA HaNpPsAXEHUS HCIIONB3yeTCs HE TONBKO MAarHUTHAas CBA3b
0OMOTOK, HO M HX IIpSMO€E MJIH BCTPEYHOE COETHNHEH He.

Ha npeoGpa3zoBanue HanpsxeHud npu nomoiuy AT 3aTpaunpaercs
MeHbllle aKTHBHEIX MaTepHanos, YeM Ha mpeoOpa3oBaHHe, OCYIIECT-
BJIsIeMOe IpH NOMOIIK TPaHCGHOPMATOPOB. DTO CHHXAET TaKXKe IoTepH
MOII[HOCTH W 37IeKTPO3HEPTHH.

5.3.6. PerynupoBaHue HanpsXeHus
TpaHchopmMmaToOpoB

B cootetcTBuu ¢ TOCT 11677—85 u cTaHmapTaMu Ha TpaHcdop-
MAaTOpbl pas’IMYHBEIX KJIAcCOB HAIpPsAXeHHH M JAMara3oHOB MOIIHOCTEN
GONBIIMHCTBO CHIIOBEIX TPaHCGOPMATOPOB BLINOJHAIOTCI C PerylInpo-
BaHHMEM HAINpSXEHUs, KOTOpPOE MOXET OCYIIEeCTBIAThLCA MO0 Ge3 Bo3-
OyxneHus, T. . IPH OTKNI0YeHHOM TpaHchopMartope (I1BB), tubo mon
Harpy3kolf 6e3 nepepsiBa 371eKTpocHabXeHH noTpeduTens (PITH).

TIBB He MoXeT 06GecleYuTh BCTPOEHHOE peryJIHpOBaHHe HallpaXe-
HM A, TaK KaK Harpy3kKa H, cJiefoBaTeILHO, HANPAXeHHe MOTYT MEHATHCSA
B Te4eHHE CYTOK, a OCYIECTBIATH NEPEKI0YEHH ¢ TAKOH YacTOTOH 3a-
BEIoOMO HeBO3MOXHO.

I16B npumenserca B TpaHcopMaTopax Maaol ¥ cpemHed MOLIHO-
CTH Ha HanpsxeHus 6, 10 u pexe 20 u 35 kB, a TakXe a9 nepexioye-
HHuA Ha cTopoHe CH MolHBIX TpaHC(hOPMATOpPOB, ¥ KOTOPBIX OGMOTKH
BH nepexnroyaroTcs MoJ HaIPAXKeHHUEM.

PerynupoBoYHEIE OTBETBJIEHHS pa3sMeNIAIOTCs, KaK MPaBHIIo, Y TpaHC-
t¢opMaropos Ha ctopoHe BH (B HeliTpanu BH), ay AT — Ha cropone CH
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(8 nuHun CH) uiiu B obielt yacTh raibBaHMUECKH CBA3aHHEIX 0OMOTOK
(B «HYTES).

BuiGop cxeMbl peryiIHpoBaHus HAMIPAXEHHU ollpenenseTcd psaaoM
(hakTOpOB: KJIacCOM HalpsXkKeHHs, YucioM (a3, xoadhUILIHEHTOM TpaHCc-
opmauuu u ap.

Tak, Bce Tpexdasnruie AT 220/110 kB, 330/110—150 kB 1 onHoda3HbIe
AT 500/220 xB BHINONHAIOTCA C peryIApoOBaHMEM HANPSAXEHHS B NU-
aun CH 110—150-220 xB. Dra cxema perynnpopanus B nuHuu CH ume-
ET OYeBUJHBIE IIPEHMYIIECTBA [0 PACXOy MaTepuasna, NoTepsiM U Kaye-
CTBY perylIHpoBaHus.

CxeMBI peryTHpOBaHUA B HeWTpaau NPUMEHSIOTCH B TOM Cly4ae, KOr-
J1a IpHMeHeHHe CXeM peryJIHpOBaHUA HanmpaxeHus B iuHuu CH rex-
HHYECKH HEBLITIOJHUMO HJIM 3HAYUTEJILHO YCIOXHEeHO. B TpexdasHom
AT 250 000/500/110, B onnodasuuix AT 417 000/750/500 u AT 333 000/ ~
750/330 npuMeHsETCA CXeMa peryJIMpOBaHHA B HeHTpallu.

TIpenMymecTBOM CXeMEI perylupoBaHus B HeliTpanu ABnseTcd cy-
HIECTBEHHOE YNpolleHue KOHCTPYKUHHN AT M MOBHIILeHHe ero Hajex-
HocTH. OMHAKO BCJAEACTBHE «CBA3AHHOTO» perylupoBaHusa odmMoTox BH
1 CH npu naMeHeHHH HanpsxeHHs Ha BH uMmeloT MecTo M3MeHeHUs
HanpskeHusa Ha oomotTke HH.

Bce 6i104HBIe TpaHcOpMaTOphl BRIMONHAKWTCA Ge3 perynupoba-
HHA HanpsgxXeHWs, KpoMe TpaHcdhopmatopos 220 xB MomHocTbIO
80—200 MB-A, rae npeaycmarpusaercs I1BB +2x2,5 %. B Tpancdopma-
TOopax, paGoTalolHX B 0JIOKE ¢ reHepaTopaMy, HAaIIPsSKeHHe Peryaupy-
eTCs U3MeHeHUeM BO30YXAeH! s TeHepaTopa.

W3 coobpaxenus HagexHoctu AT 1150 kB AOAIIT-667/1150/500
BEINOJIHAIOTCA 6e3 BcTpoeHHoro PITH.

Ons npMHYIATENLHOTO NMepepacnpeneleHHs NOTOKOB MOMIHOCTH
MeXIy napa/ijieJIbHO paboTaloOM MU TUHHAMH 3JIeKTponepenayy 750
1 330 xB B AT AOOILITH-333000/750/330 6n1n0 BHEApeHO MoNepeyHoe
pEryJiupoBaHHe HanpsaXeHUi, T. e. "aMeHeHHe (Aa30BOTO YIia MeXay
(hasueiMu HanpsxeHHAMH o6MoToK BH u CH. IlonepeyHoe perynupo-
paHme B AT ocyllecTBIAeTCA 3a CYET MOAKIIOYEHHS B HelTpallu pery-
NUpOBOYHOH 0OMOTKH TpaHCchoOpMaTopa NONEPEYHOrO PeryJiMpoBaHHs
(Ta6n. 5.28).

HeobxonuMple YPOBHH HaINpsAXeHUS B CETH He BCerja MOXHO obe-
CNEYHTH ¢ NTOMOILBIO TOMEKO OXHUX TpaHcdopMmaropos H AT co Berpo-
€HHBLIM peryJMpoBaHueM HanpsxkeHHd. B Tex cnyyasax, Korma snekTpo-
cHa6XeHHe OoCcYIIEeCTBIsAETCA ofHOBpeMeHHO oT 06MoToK AT CH u HH,
ObiBaeT HEOOXOAMMO OCYLUECTBIATH PErYTHPOBaHUE HANPSXKEHUS B Ce-
TAX 060MX HanpsaxXeHUN. LA 3TOH LIEJIH CNYXKaT NHHeHHbBIe perynu-
poBouHkble arperaThl. X ycTaHOBKAa TakXKe IO3BOJIAET OCYLIECTBUTE

241



perynupoBaHue 6e3 3aMeHbl paHee YCTaHOBJIEHHBIX HEPEryJIHpyeMbIX
TpaHcdopmaTopos (cM. Tabu. 5.29).

5.3.7. Harpy3ouHas cnocoGHOCTL
TpaHcopmaTopos

Harpy3souHoilt cnoco6HoCTbIO TpaHCHOPMATOPOB Ha3blBaeTCA CO-
BOKYMHOCTb JIONYCTHMBIX Harpy3ok M neperpysok tpaHcdopmaropa.
HcxonHEIM peXHMOM IS ONpeleNleHHsA Harpy3o4HoHd croco6HoCTH AB-
niseTcsl HOMMHalbHHH pexXuM paboTH TpaHcgopMaTopa Ha OCHOBHOM
OTBETBJIEHHH NPH HOMHHAJIBHEIX YCIOBHSAX MECTa YCTAHOBKH M OXJIaX-
[alome cpensl, onpeneseMblX COOTBETCTBYIOIIMM CTaHAapTOM WM Tex-
HHYECKHMH YCJIOBHSAMM.

JOonycTUMEM peXWMOM HAarpy3KH Ha3hIBaeTcCs pPeXHM IpONOIKH-
TEeNBHON Harpysku TpaHcgopmartopa, MpH KOTOPOM pacuyeTHhI# H3HOC
H30MAUMH OOMOTOK OT Harpesa He NMpeBHIIIaeT H3HOCA, COOTBETCTBY-
IOIEr0 HOMMHANILHOMY pexXuMy pa6Gothl. [leperpy3ouHsIM cYHTaeTCs Ta-
KO#i peXXMM, IPH KOTOPOM pacyeTHHIH H3HOC H30JIALMH NPEBOCXOAHUT
H3HOC, COOTBETCTBYIOIIHH HOMHHAJIBHOMY peXHMY paGOTEL

CraHgapTaMH ycTaHOBJIEHBI MPEJEbHO JONYCTHMEIE TEMIEPATYPh
TpaHcdopMaTopoB. OHH OCHOBAHBI Ha JAJIMTE/ILHOM OMNLITE IKCIJIYya-
TAllMH TpaHc(HOPMaTOpPOB H NpPEAYCMaTPHBAIOT HEMpepLHBHYIO paboTy
TpaHcgopMaTopa NpH ero HOMMHaJBHON MOIIHOCTH ¥ NPeAMHCAHHBIX
OKPYXAalOU[HX YCIIOBHAX B TeYEHHE YCTaHOBJIEHHOTO CPOKa CIIYXG6bI
(20—25 ner).

OcHOBaHMEM JJIf OrpaHMYEHHEIX BO BpeMEeHH HArpy3oxk paGoThl
TpaHcopMaTopa, B TOM YUCIIE ¥ Bbillle HOMUHAJILHOMN, AABJISIETCSH HEMOJI-
Hasi Harpy3ka TpaHcgopMaTopa B nepHol, NpeJecTBYIOIMN NOnyCTH-
MO Harpy3ske, M MOHHXeHHasd TeMIepaTypa oxJjaxaalouelt cpens (Bo3-
IyXa HJIH BOAKI).

T'OCT 14209-97 (nanee — craHnaprt) «Harpy3ouHas crocoGHOCTh
TpaHcdopMaTopoB (M aBTOTPAaHCHOPMATOPOB)» H TEXHHYECKHE YCIIOBUSA
(TY) Ha TpaHcdopMatopsl U AT colepXaTr peKOMEHIAIIHK O MpeaeabHbIX
JOMYyCTHMEIX Harpy3kax.

Tak, B yKa3aHHOM CTaHJiapTe NpHBeleHH JONYCTHMBbIE aBapHiiHLIE
neperpyskKu I TpaHcGOpMaTopoB KJ1accoB HanpsaxeHud no 110 kB
BKJIIOYHTENBHO B 3aBUCHMOCTH OT Ipe[IecTBylomed Harpy3Ku H TeM-
nepaTyphl OXJaXJalollero Bo3fyXa BO BpeMs Neperpy3ku. s npel-
niecTBYIoOlle#t Harpy3Ku He 6onee 0,8 HOMMHANBLHOrO 3HAYeHH A MOILHO-
CTH TpaHchopMaTopa H TeMIepaTyphl OXJIaXJIOIIEro BO3yXa Bo BpeMs
neperpy3kH ¢ = 0 u 20 "C pis TpaHcdOpMaTOpOB KJIACCOB HAMPSAXeHHU
Jo 110 xB BKJIIOYMTENBHO OOMYCTHMEIE aBapUHHBIE Meperpy3kH TpaHC-
¢opMaTOpOB XapaKTepH3yIOTCs JaHHBIMM Tab. 5.12.
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Ta6bnunua 5.12

JonycTHMue apapuiiHLie neperpy3Ks Tpanchopmaropos npH subope
HX HOMHHAJLHOH MOMBOCTH NPH NpeAmecTsyiomeli HArpY3Ke,
He npesbimapomelt 0,8 noMuBEaTLEOM

TleperpyskH B 10NAX HOMHHAIBHOTO TOKS B 3aBHCHMOCTH
Tpononxutensocts | OF TEMICPATYPH OXAAXKIAIOIMICTO BO3NYXA BO BPECMS NIEPETPY3KH

B mgzrnmx, g i 0T
M, 1 AL M, 1 Aan
1,0 2 1,7 2,0 1,5
2,0 1,9 1,6 1,7 1,4
4,0 1,7 1,5 1,4 1,4

B cootrBetcTBHH ¢ TY Ne 3411-001-498-90-270—2005, cornacoBaHHRI-
MH ¢ ©CK EDC Poccun, AT B 3aBHCHMOCTH OT IpeamIecTByomeit Ha-
rpyaku 0,7 HOMMHAJIBHOTO 3HaYeHHsl MOLIHOCTH M TEMIEPaTyphl OXJIaX-
JaloNero Bo3ayxa Bo BpeMsd neperpy3ku f = 25 "C gonyckalor cieny-
I0ILIHE KPaTHOCTH M JUIHTEBHOCTH aBapHAHEIX IIeperpy3okK:

1,0u — 1,4;

20y—1,3;

4,09—1,2,

5.3.8. TexHuueckue paHHble
TpancpopmMmaTopos

Kiaccnbuxanusa TpaHcopMaTopoB OTe4eCTBEHHOrO IIPOM3BOJICTBA
no rabapuTaM npuBeNeHa B Tabi. 5.13.
Ta6nuua 513
I'aGapuTu TpancgopMaTopos

Lzaﬁapn-r I'pynna JuanaszoH MmomHocTei, KB'A Knacc HanpsxeHus, kB
I

Ho 20 Jlo 35 BKAoUYUTENBHO
25-100
160-250
400-630
1000
1600-2500
4000-6300
10 000-32 000
Carie 32 000

II

11
Iv

Ve ~-1hh ) -

S
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OkoHuyaHHe Tabn. 513

laBapur | Tpynna Juanazon mMouHocTell, KB-A Knacc Hanpaxenus, kB
A% 10 Ho 16 000 110 1 150
11 25 000-32 000
VI 12 40 000-63 000 110 1 150
13 Ho 63000 2204 330
VIl 14 80000-200 000 110 1 150
15 80000-200 000 2201 330
VIII 16 Caaite 200 000 Mo 330 BKIIOYHTENBHO
17 HesaBHcHMO OT MOLLIHOCTH Cauiiue 330
18 Jlnsa anekTponepenay He3asucumo
TIOCTOSIHHOTO TOKa OT HaMpsXXKeHU A
HEe3aBHCHMO OT MOLIIHOCTH

IMpumMmedyaHHe.

TpaucdhopMmaTophl, HMEKIIHE MOLIHOCTh HJIH HalpAXEHHE, HE COOTBETCTBY-
JOLIHe CTAHAAPTHOM WKaNe, OTHOCATCA K rabapuTy M rpynne 6auxafei ctaH-
OapTHONH MOLHOCTH HJIM HANIPAXKEHU A,

5.3.9. MowHocTK U HanpaxeHua K3
Tpancpopmaropos

MomHoctu 1 Hanpaxenus K3 tpanchopmaropos u AT 220-750 kB
ycraHoBneHsl B TOCT 17544—85 u orpaxaioT cioxuBuylocs B 60—70 rr.
NpOLIJIOro CTONETHSA CHTYaluio ¢ pa3BuTHeM 3HepreTHKH CCCP u no-
TPeGHOCTH B CHJIOBBIX TPAHC(OPMATOPAX B YCIOBHAX LEHTPAJIM30BAHHO-
ro MIaHHpOBaHMA.

CrnenyeT OTMETHTb, UTO B 3apyGeXHBIX CTAHAAPTax 3TH TMapaMeTphl
YCTaHABJIMBAWOTCH HENOCPENCTBEHHO 3aKa3YMKOM MCXONSA M3 KOHKpET-
HbIX YCJIIOBHH McroNb30BaHHA TpaHC(OpMaTOpPOB.

B nocnenHee necATHNIeTHE B 3HEPreTHKe H TpaHCc(hOpMaTopocTpoe-
HHH 33 pyGeXoM HaMeTHJIach TEHIEHLIHA CHUXEHHS MakCHMalbHBIX
MoOILIHOCTeH GNOYHEIX TpaHchoOpMaTopoB B Tpex(da3HOM HCIONHEHHH.
3710 06yCcNOBIEHO SKOHOMHYECKHMH coO6paXeHUsIMH BBHILY HeoGXonu-
MOCTH MMETh Ha 3JIEKTPOCTAHIIMH pe3epBHuIe TpaHchopmaTopsl (da3ssr)
o4 obecneyeHUA HaAeXHOro 3/1eKTPOCHaGXKeH U .

YKa3zaHHag TeHAeHLUHS NoJy4yaeT B NocjelHHE roJibi MpaKTHYecKoe
npuMeHeHHe B 0TeyecTBeHHON 2HepreTHKe, B YaCTHOCTH NMPH paciliv-
pennH gedcteytomux TBL ¢ ycraHoBko# Ha HUX KpynHuX [1T'Y momi-
HocThio 400—-800 MBT. B Tabn. 5.14 npuBeneH sl 3HaYeHH A MOLIHOCTEH
H HanpaxeHu#t K3 610YHHX TpaHCcHOPMATOpOB MOIMHOCTHIO Gonee
400 MB-A o I'OCT 17544—85 u pexoMeH1yeMble J1Jid NMOBLIIIEHHA Ha-
IeXHOCTH SHepreTHyeckux 6JI0KOB.
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Veenuuenre HanpsoxeHuss K3 NOMHMO MOBHILIEHHS 3/IEKTPOAHHAMH-
yecko#t crofikocTH o6MoTok npH K3 NpHBOAKT K yAYYILIEHHIO TEXHHKO-
3KOHOMUYECKHMX XapaKTepHCTHK TPaHC(HOPMATOPOB — CHHXEHHIO Mac-
CHI ¥ MOTephb XonocToro xoaa. [1o3ToMy NpH pa3paboTke HOBBIX MOLIHEIX
67104YHH X TpaHC(hOPMATOPOB B MOCJIeAHee BpeMs N0 COT/IaCOBaHHIO C 3a-
Ka34MKOM M MPOeKTHEIMM OPraHH3alUsAMH MpHHHUMaIOTCA 6oJiee BRICO-
Kue 3HayeHus U.

B tabn. 5.15 naHbl pekoMeHayeMble 3Ha4eHusd U, 1S CHIOBEIX TPaHC-
dopmaropos momiHocThI0 400 MB-A H BHIIIE.

Ta6nuua 515

Pexomenyemuie snagenns U nns canosux TpancdopmaTopos
momuocTeio 400 MB-A u sume

TAU- TAL- Tpancdopmarop
Tun Tpascopmaropa 400000/220 | 400000/500 | upms AEB
HomuHanbHas MolqHocTs, MB-A 400 400 426
Hanpsxenue BH, kB 242 525 420
Hanpaxenue K3, %:
o 'OCT 1754485 11 13 -
NpHHATOE K pazpaboTke 12,7 14,5 14,5

PacueThl MoKa3elBaloT, YTO yKasaHHoe ypenuueHHe U B GlOYHBIX
TpaHc(hopMaTopax NpakKTHYECKHM He BIHAET HA NMPONYCKHYIO cnoco6-
HOCTE CeTH, TaK Kak U_TpaHC(HOpMATOpOB MPUMEPHO B 2 pa3a MEHbILe
U_ resepatopos.

B aBroTpanchopmaropax 220—500 kB no T'OCT 17544—85 B pexxume
BH-CH U_ cocrasnser 10—11,5 %. [na ymensiuenus Toko K3 B psine
clyyaeB 1efecoobpa3Ho Hcnoas308aTh U Gosee BHICOKMX 3HAUCHHH.

5.3.10. TpanchopmarTopbl
CO CHUWXEHHbIM YPOBHEM WU3ONALMN

CHHXeHHe YPOBHS M30JIALMH SBJISETCA BaXHBIM (akTOpoM MOBKI-
IIEHHS TEXHHKO-3KOHOMHYECKHMX NoKa3aresed TpaHchopMaTOpoB, NO-
3BONIAIOIIMM YMEHBIIHTh MOTEPH XOJIOCTOrO XOAa M MOJHYI0 Maccy
TpaHcdopMmaTopa.

B mocnenxue roasl Ha MOCKOBCKOM 37IEKTp03aBojie pa3paboTaHH ce-
puu AT 167 MB-A u 267 MB-A HanpsaxenueM 500/220 kB co CHHXeH-
HBIM Ha OJHY CTYNEeHb YPOBHEM H30JALHMH 63 H3MeHEeHUS KaKuX-InGo
TpeGoBaHu# K cHCTeMe 3alIMTHI OT NepeHanpsixXeHUH, 4To ocoGeHHO BaX-
HO U1 3KCIIyaTallHy NpH 3aMeHe CTaphiX KOHCTPYKUHUH TpaHchopMa-
topoB. ITapameTpH yKkazaHHRX AT npuBeneHsl B Tabu. 5.16.
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Tabnuua 5.16

Ilapamerpn asToTpancdopmaropa 500/220 kB
€O CHHIXeHHMM YPOBHEM HIOMAMHH

AOMIITH-167000/500/220 AOIIITH-167000/500/220

TumAT no FOCT 1561.1-76 CO CHHXEHHBM YPOBHEM H30MSIHH
o v 167/167/50 167/167/50
Hanpaxenue K3, % 11,0 11,0
[lotepu x. X., KBT 105 65
[NoTepu K3, kBt 325 , 370
Macca nonHag, T 167 141

B Hactoamee BpeMsa OAO XK «3DekTpo3aBoi» NMPUCTYNHI K pa3-
paboTKe H OCBOEHHIO TPaHCHOPMATOPOB HOBOTO MOKONEHHS, B KOTOPOM
3a cYeT MPUMEHEHHS] HOBRIX MaTepPHAJIOB, KOHCTPYKTHBHBIX ¥ TEXHOJO-
rHYECKHUX PellleHH i 3HAaYUTENBHO NOBLIIIAETCH TeXHHYECKHH YypOBeHb
TpaHCOPMATOPOB: CHUXAIOTCA MOTEPH XOJNIOCTOrO XO/a, MOBLIIAETCS Ha-
IEXHOCTh, PellaeTcs MpobiieMa OTKa3a OT KallMTAIBHEIX PEMOHTOB B Te-
YeHHE BCEro CPoKa CIIyXOH TpaHC(HOpPMaTOpOB.

B tabu. 5.17-5.27 npuBe/ileHEl OCHOBHEIE KATAJIOXHBIE H PacyeTHBIE
NaHHbIe TpaHCchOPMATOPOB.

5.3.11. Ka6enbHble TpaHchoOpmMaTOpbl

B HacTosiniee BpeMs 3a py©exoM LIKPOKOe TIpHMEHEHHE B pacnpe-
menutenbHEIX ceTax 10—20 kB 1 Ha Hanpaxeuuu 110—-500 kB nonyuu-
n¥ xabenu ¢ n3onauuedt us CIID. OTHOBpeMEHHO ¢ 3THM pa3paboTaHbl
cyxue TpaHc(OpMaTOpbl C MCIIOIb30BAHHEM TONMEPEYHO-CUIHTOrO MO~
3TH/IEHOBOTr 0 Xabes.

KabensHsle TpaHcdopmaTopsl 06J1a/1a10T MOBHIIEHHON HANEXHOCTHIO
6naronapsi MpoCcTOTE KOHCTPYKIIMH M BRICOKOH HafeXHOCTH Kabens, 60-
Jiee GelomacHbl ¥ MeHBIIe BO3AEMCTBYIOT Ha OKPYXaIOIYIO Cpeldy, 4eM
MacJIOHAITOJIHEHHBle TpaHC(hOPMaTOpHI.

®upma ABB npemiaraer kabenbHble TpaHCGHOPMATOPH! B IMANA30He
HanpsaxeHu# 36—145 kB MouHocTso 0 150 MB-A.

O6nacTeio NpUMeHeHHs KabelbHBIX TpaHCcdOpMaTopoB MOTYT AB-
natees [ITB B ropoaax, rae uMeloTcs BLICOKHE TpeBoBaHHA K MoXapo-
H B3phiBO6E30MaCHOCTH, CHHXXEHHIO 3arps3HeH s OKpYXalolllel cpensl.
B HacTosimiee BpeMs NpenATCTBHEM K MX NMPHMEHEHUIO ABJIAETCH BHICO-
Kasi CTOMMOCTb.
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5.3.12. Buibop TpaHchopmaTopos
n asToTpaHcPpopmMmaTopos
Ha NOHMXAIOLWMX NOACTAHUMAX

BriGop konuvectBa TpaHchopmaropos (AT) 3aBHCHT oT TpeGoBaHHM
K HaJleXHOCTH 3NeKTpocHabXeHu s nuTaowmuxca ot IIC noTpebutenei.

B npakTuke npoekTHpopaHus Ha [1C pexomeHayeTcsl, Kak IIpaBHIIO,
YCTaHOBKa JIByX TpaHC(OpMaTOpOB.

IIpumenenune ogHotpaHcdopmatopuiix [1C nonyckaercs:

B KayecTBe INIepBOro 3Tala coopyXeHus nByxTpaHchopmaropHoit IIC.
Ilpn a3ToM Ha mepHon paboTsl ogHOro TpaHcgopMaropa NOJKHO GBITH
ofecnedeHo pe3epBHpPOBAHHE 3JIEKTpoCHaOXeHUA nmoTpebuTeneH no ce-
TAM BTOPHYHOrO HamnpsaXeHHs;

VTSl TUTAHKA noTpebuTeNel, ONMYCKAIOIMUX IIepephlB 3IEeKTPOCHab-
XKEeHHS Ha BpeMsI, HOCTaTOYHOE AJIf 3aMeHEI NOBPEX IEHHOTo TpaHcdop-
Maropa (HanpyuMep, HACOCHbIE CTAHIIMM OPOLIEHHA 3eMEh).

YcraHoska 6onee aByx TpaHchopmaropos (AT) npuMeHseTcs:

Ha [1C npoMblULIEHHBIX TPEANPHATHH, €CTH HEOGXOTMMO BbIAEIHTh
IO peXXMMY paGoTH TONYKOBLIE HAI'PY3KH (HalpUMep, NEeKTPOIeyH);

eciu nejecoobpasHo ucnonb3osaHue Ha [IC aByX cpegHux Hanps-
XKeHHH;

€CJIM JUIS MOKPBLITHSA HAarpy3KH HeIOCTaTO4YHO NpenelbHOH MOLIHO-
CTH IBYX TpaHC(OpMAaTOPOB M0 CYILIeCTBYIOLIEH 1IKane,;

Ha nmedcTaylomei npyxTpaHcgopmaropHoi I1C npu pocte Harpy3ok
CBEpX pacYeTHOrO YPOBHA 0 COTIACOBAHHUIO C 3aKa3YHMKOM;

€CJIH 11 NIOBHILEHHA HaIeXX HOCTH 3JIEKTPOCHAOXEeHHUA NoTpebuTe-
Jieit Mo TpeGOBaHMIO 3aKa34yHKa Lelecoobpa3Ha ycTaHOBKa TpeX TpaHc-
¢opmaTopos (HanpuMep, Ha psaje [1C, o6ecneunBaomUX 3eKTPOcHAG-
XeHHe T. MocKBEI).

MomHocTs TpaHc¢OpMaTOpOB BEIOHpaeTcs 110 HArpy3Ke NATOro rofa
SKCIUTyaTallMH, CYHTAA C roJa BBOIA nepBoro TpaHcdopMaropa B paboty.

MouiHocTs TpaHc(opMaTopoB BeIGHpaeTcs Tak, YTOOHI MPH OTKIIIO-
YeHHH HauboJiee MOLIHOTO U3 HUX Ha BpeMs peMOHTA WK 3aMeHEI OCTaB-
1uecs B pabote (c yyeToM ux gonyctiMo#t mo TY neperpysku M pesepsa
no cetaM CH n HH) oGecneynBanu nuTaHHe MOJHON Harpy3KH.

CyMMmapHas yCTaHOBJIEHHasg MOUIHOCTh TpaHC(opMaTopoB J0JDKHA
YIOBJIETBOPATE YCIOBHSM

P

S, >—me. (5.1)
n,
P
S>2——= 5.2
R -n) (5.2)
e n,S — KOJIHYECTBO M eAHHHYHAs MOIIHOCThL TpaHcdopMa-

™5
TOpOB,
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P — MaxcHMasisHad Harpy3ka [1IC B HopMansHOM pexuMe;
P,=P , — P — narpyska I[IC B nocneaBapuitHoM peXuMe 1ocie Bbi-
Xoa u3 paGoThl o@HOro TpaHcgopMaropa;

Pm — yacTh Harpysku IIC, pesepsupyemas 1o ceTaM BTO-
PHYHOTO HaNpPAXeHHNA;

. — KOJIMYECTBO OTKJIIOYEHHH X TpaHCGHOPMaTOPOB;

K, — ponycTHMHH KoadbdHUHEHT Neperpy3kKu TpaHchop-

MaTopa B aBapHIHEIX clTyYyasX Mo craHaapTaM H TY
(cM. 1. 5.3.7).

BriGop MOIHOCTH TpaHC(OPMATOPOB KJIaccoB HanpskeHHa oo 110 kB
BKJIIOUHTENEHO NPOH3IBOAMTCA COrJlacHO cTanaapty 14209-97. B coot-
BETCTBHH CO CTRHIApTOM B aBApHHHEIX clydasiX TpaHcthOpMaTops Kiiac-
COB HanpsaxeHud 0o 110 kB sxrioyHTeILHO AOMYCKAIOT Heperpysky B 1,4
HOMHHaJIbHO# MomiHOCTH. Ileperpyska fomyckaeTcd Ha BpeMs MaKCH-
MyMa Harpy3ku NpoIo/IXMTENbHOCThIO He 6oJice 4 4 B CYTKH IPH YClIO-
BHH, YTO MpeIIiecTBYIOMas HAarpy3ka cocTamisia He Gonee 0,8 HOMH-
HaJIBHOTO 3HaYeHHWA H TeMIlepaTypa oXJIaXAalollero Bo3ayxa Bo Bpe-
Ma neperpysku ¢ = 20 °C. Ilostomy nng asyxtpaHcdopmaropHoit TIC
NPH OTCYTCTBMH pe3epBHPOBAHHSA 1O CETAM BTOPHUHOIO HalpsaXeHHS
MOLIHOCTb KaXM0ro TpaHcgopmaropa noxHa 6site He Buwme 0,7 P
HO He MeHee P, /2.

MomHocTs onHoTpaHchopMaTopHoit I1C onpenensercs MakcHMahb-
HoM Harpysko#t TpaHchopMaropa B HopManbkHOM pexume. IlpH npoek-
THPOBAHWH HECKOJILKHX B3aMMOpE3epBHpPYEMEIX OXHOTpaHchOopMaTop-
HuXx IIC mMonHocTs TpaHc(hOpMaTOPOB Ha HHUX JOMXHa BHOHpaThCcH
TaKHM 06pa3oM, YTOOH B NOC/IeaBapHAHOM peXHMeE C YYeTOM yKa3aH-
HOM BHIIIe Neperpy3kH oGecneyusanoch peepBupopaHue no cetu HH
HauGonee MonrHoit u3 I1C.

Bri6op momiHocTH AT npoussogutcs cornacHo TY Ne 3411-001-498-
90-270-2005 (cMm. m. 5.3.7). B coorBetcTBuH ¢ TV B aBapuitHHX clly4a-
ax AT nomyckawoT neperpysky B 1,2 HomHHanbHOH MongHocTu. Ilepe-
rpy3sKa JONnycKaeTcd Ha BpeMs MaKCHMYMa Harpy3KHu NpONOIXXHTeNb-
HOCTEIO He Gonee 4 U B CYTKM IPH YCJIOBHM, YTO NMpeamlecTBYIONIas
Harpy3ska cocTanjsna He Golee 0,7 HOMMHAJIBHOrO 3HaYeHHA U TeMIIepa-
TYpa oxXJiaXJaloliero Bo3ayxa Bo BpeMs neperpysku (= 25 °C. Tloaro-
My Juig nByxTpaHchopMmaToproit TIC npu OTCYTCTBHH pe3epBHPOBaHHSA
M0 CeTAM BTOPHYHOIO HaNpAXeHUS MOIMHOCTH KaXnoro AT momxHa
6uITE He Buwe 0,6 P .

Ilpu ncnons3oBanuu Ha [IC opHo# rpynnu ogHodasHHX AT mpe-
IycMaTpHuBaeTcsl YCTaHOBKa pe3epBHoM ¢da3nl. B oTHenBHEIX clyyasx
€ 1eNBI0 MOBHIMIEHH HaleXHOCTH JMEKTPOCHabXeHHMsA MOTpeGuTeNeH
Ha IIC ¢ asyms rpynnamMH ogHodasHex AT Takxe npelycMaTpHBaeTCA
ycraHoBKa ofiHOH pe3epBHOH da3shl.
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[1pu pocTe HAarpy3ok cBepX pacyeTHOrO YPOBHS YBeJlMUYeHHe MoIl-
HocTH IIC nmpou3BoauTCs, KaK NMpaBuIo, NyTeM 3aMeHkl TpaHcdopMaTo-
poB Ha GoJlee MOIIIHEE. YCTaHOBKA NOMOMHHUTENLHEIX TPaHCHOPMATOPOB
JOJIXHA GBITh 060CHOBAHA H COrJIacOBAHA C 3aKa3YHKOM.

Pewenue o 3ameHe TpaHchopMaTopos (AT), ycTaHOBKE TOMONHH-
TeNbHBIX H COXPaHEHHH NeHCTBYIOMMX MPHHUMAETC HA OCHOBAaHHH NaH-
HEIX 0 GaKTHYECKOM COCTOSHHMH paboTalomuX TpaHchOpPMATOpOB, Ha-
JIEXHOCTH X paboTH! 32 MCTEKIUUH NepHol, TeXHHYECKOM YPOBHE, (ak-
THYECKOM CPOKE IKCIIYATAIlMH IO OTHOIIEHHIO K HOPMAaTHBHOMY CPOKY
paboTEl, pOCTY HArpy30K, Pa3BHTHH NMPUMBIKAIOIIMX 3IEKTPHYECKHX Ce-
Ted X U3IMEHEHHH IVIaBHOH cXeMBbl a/IeKTpuyecKuX coeauHeHMH TIC.

ITpu pexoHctpykuuu IIC AT, uMeomue peryiMupoBaHue Hanps-
XeHHA C IIOMOIIBIO BOJIBTONO0ABOUYHBIX TPaHC(OPMATOPOB, BKJIIOYAE-
MBIX B MX HelTpalb, 3aMEHAIOTCA Ha cOOTBeTCTBYlomue AT, HMeomue
BCTPOEHHOE peryJnpoBaHHe HanpsxXeHusa Ha cropoHe CH.

Ha IIC 220 xB u BhIIIE, Ha KOTOPHIX B TEYEHHE PACYETHOTO MEPHO-
Ia ¥ MOCHeAYIOMMUX MATH JIeT He NpeAycMaTpHBaeTCcs Harpy3ka Ha Ha-
npsxeHHu 6—10 kB, pexomeHayetca npuMeHenre AT 220 kB MolHo-
cThio 63 uiau 125 MB-A ¢ TpeTHuHO# o6MoTKOH HanpaxeHuem 0,4 xB
1A nUTaHuA coberpeHHBIX Hyxa T1C.

Hdna 3amenn ycrapeBmed rpynnu AT mounocteio 3x167 MB-A
HanpaxenueM 500/220 kB pekoMeHayeTcA IpUMEHEH e TpeX(dazHoro
nByxo6MoroyHoro AT momHocTeio 500 MB-A yka3zaHHBIX HanpsaxXeHuH
MpH YCJIOBHM pellieHHH BOMPOCOB NMUTaHUA cobcTBeHHBIX HyX I T1C
M TpaHCIOpTHPOBKH AT.

Ha IIC 110 xB c oTaaneHHOH! NMepcleKTHBOR pocTa HArpY3KH MM
C pe3Ko IepeMeHHBIM rpa)¥KoM HArpy3KH peKOMeHAyeTcs NMpUMEHATh
TpaHchopMaTopl ¢ POpPCHPOBAHHOMK CHCTEMOH OXJTaXIeHHsl, MMeloIHe
TIOBBIILIEHHYIO HArpy304Hyl cnocobHocTs. TpaHcdopMmaTopsl ¢ Mo-
BbllIEHHOH Harpy3o4yHoH crnoco6HOCTEIO (Ha OCHOBe NpUMeHeHHUs (op-
CHPOBAHHON CHCTEMBI OXJIAXAeHHA) MOIMIHOCTHIO 1o 100 MB-A BKIO-
yuTeNbHO HanpsxeHHeM 110 u 220 KB npuMeHAI0TCA B COOTBETCTBHH
¢ NeHCTBYIOIIMMH HOPMATHUBHBIMH JOKYMEHTAMM H 3aBOICKHMH HHCTPYK-
LIHAMH.

Ha IIC 110 kB ¢ Tpexo6MOTOYHBRIMH TpaHC(opMaTOpaMH IIpH coye-
TaHHM CYMMapHBIX Harpy3ok no ceraM CH u HH, He npepnmaomux
B TeYeHHE PacyeTHOro NMepuoaa M MOCASAYIOIHUX NATH JIeT HOMHHANb-
HOH MOLIHOCTH BhIOHpaeMoro TpaHcdopmaropa, HejecoobpasHo BLIOH-
path TpaHchopMaTop ¢ HeNnoJHOH MolHocThio o6moToK CH 1 HH.

IMpu 3amene Ha [IC ogHoro u3 ayx Tpancopmatopos (AT) npo-
BepAIOTCA YCNIOBUSA, obeclieuHBalolHe napasienbHyio paboTy ocTapile-
rocs B paboTe U HOBOro TpaHc(OpMaTOpOB B aBTOMAaTHYECKOM PEXHME
Peryl1HpoBaHMs HanpsXeHUS Ha COOTBeTCTBYIOLIeH cTopoHe. IIpu npu-
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MEeHEHHH JIMHEAHBIX peryJIMpoBOYHLIX TpaHchOpMaTOpoB NpoBepaeTcs
HUX IMHAMHYecKas U TepMHYecKas cToikocTh npu K3 Ha cTopoHe pery-
JIMpyeMoro HanpskeHHs. B HeoGXOMMMBIX ciTyyasix MpeaycMaTpHBaeTcs
COOTBETCTBYIOLIIEE pEAKTHPOBAHHE.

[1pr HenonHoi# 3aMeHe (a3 rpynnel ogHodasHeux AT no.moxuocn,
paboThl B OAHOM rpymnmne cTaphlX U HOBBIX tha3 AT, oTIHYAKONIMXCA 3HA-
YeHUAMH HanpsaxeHu# K3, nposepsercs cnelHaJsHBIMH pacyeTaMH.

5.4. KOMMYTAUUOHHAS ANMNAPATYPA

5.4.1. Beiknioyartenm

KoMMyTallHOHHEIE aNnapaThl NpefHa3HauyeHEl 1S MPUCOEeAHHEHH
OTJIENBHBIX 3JIEMEHTOB 3JIEKTpHYECKOH yacTH anekTpocTanuuit u TIC,
a TaKXe JUISl IPUCOeAWHEHU K HUM JIMHUH 3JIeKTponepenayq.

B snexTtpuyeckux cetdax 35 kB ¥ Bbille OCHOBHEIM KOMMYTaIlHOH-
HBIM aNMnapaToM ABJIAETCA BHIKJIIOYATENb.

BrIKJII0YaTEIH CIYXAT JUJIS BKJIIOYEHHS H OTKIIOYEHHSA TOKOB, IIpo-
TEKAKIOMHKX B HOPMANbHBIX M aBAPDHHHBIX PEXHMMaxX paboThl 3NEKTPH-
yeckoit cetH. HanGonee TaXensle ycinoBus paboThl BHIKJIIOMATENSA BO3-
HHMKAIOT TIPH OTKJIIoYeHHH TokoB K3.

OcHoOBHBIE THNH BHIKJTIOYaTeNneld, HCoNb3yeMule I KOMMYTallHH
3JIeKTPUYECKHX Liene, OMHCaHbl HAXeE.

MacngHbie BHKNIOUaTeNH. B 3THX annapaTtax JYyroracuTeJbHOe
ycTpoHcTBO 3ano/iHeHo TpaHc(hOpMaTOpHEIM MaciioM. laleHue 3/1eKTpH-
YeCcKOH AYTH ocyluecTBAseTCs NyTeM 3 (peKTUBHOTO ee OXJIAXKIEHHUs Mo-
TOKaMH ra3a, BO3HHKAIOIIEro NpH pa3ioXeHHH Macia nyroit. Haubonee
IIMPOKOE pacnpocTpaHeHHE TOJYYHIIM MaJlOMACNSAHBIE BHIKIIOYATENH
Ha Hanpsaxenus 10 —20 xB 1 110-220 kB.

DnexTpoMarHUTHhIE BEIKJIoYaTean. Ha anexTpuyeckyio ayry, Bo3-
HHKAJOLIYIO B nponecce OTKJIOUeHH, HeHCTBYeT MarHMTHOe Iojie, KO-
TOpOE 3aroHAeT AYTY B KepaMHYeCKYIo racHTeNIbHYI0 Kamepy. Oxiaxie-
HHe IYTH B KaMepe CO3aeT YCIIOBHSA [UIS ee TallieHUA. DNeKTPOMarHuT-
Hble BRIKJTIOYATENTH BbINycKaloTes Ha HanpsixeHue 6—10 kB.

Bo3ayumiHsle BeIKoUaTeny. anieHye NYTH OCYIIECTBIAETCA TOTO-
KOM cxaroro Bo3nyxa. HoMuHansHoe HanpsxeHnue go 1150 xB.

Dnera3oBble BHIKIO4YaTenu. [anieHHe Qyru Npou3BoAMTCA MTOTOKOM
3nerasa, JH60 MyTeM NMoabeMa AaB/ICHUSA B KaMepe 3a cYeT Oyrd, rops-
‘mei B 3aMKHYTOM o6beme rasa. [IpuMeHsI0TCA Ha Bee KJlacchl Hampsi-
XKeHHs.

BakyyMHble BHKITIoYaTeTH. KOHTAaKTE pacxoasaTcsa B Bakyyme. Ba-
KYYMHbIe BEIKJIIOYaTeJIH PpUMEHSIOTCS NpH HanpsxeHuu ao 110 kB.

- O603Ha4YeHH THIIOB BHIKJIOYATENEeH NPHBeEIEHB HUXE.
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BGW'IIIIIHG H 3Jiera3obbie BuE/1I09aTE/IH

BHEKJIOYATEND .cccveeeeeririansrasesssessansasess . B
BO3RYUIHBIH ....cocveermrironsnssnrsnssansassensassnsans . B
BHIKN1I0YATENb-OTKNIOYATENb ...... .. BO
HEpYKHOR YCTAHOBKH .vcuvervaeeimsersssssssessssssasssssssss semssssssssasssssssssssssas H
BaKOBEIN ..ccivviuinmmsmiis i s e i i e v e )
TPONMHYECKOTO HCMIOMHEHMSI ..iuviivnsenssasnsinssssssas sessnssnsssesssssnssassnsns T
KDYNHOMORYABHBIMR ....cvevierenrmensisrnrrnessesnssesrasaness .. K
[asneHHe cXaToro Bo3ayxa nonumeuo ......................................... pi
YcuneHHH# 1Mo CKOPOCTH BOCCTAHABIHBAIOLIETOCS
HATIPIMEHEE ivoisivmioismmsisseissesosbesssssssnissiiaosi seissssasnsspevseNinossuasssnss Y
MOJEPHHIHPOBAHHBIH .....coceeeereeernsarrarnensanssssarsssssssasssssasrasssssansenns M
Onera3oBuit B Py P LT r o DRy e C ]
KOMBHMHHPOBAHHBIM ...ecccvvireessmcrsasnrsasesssasessssrsssssssasssssessasersssssesass K
Knacc HanpsixeHus, KB
KaTeropus H30JALUHH . A/B
Macasssie BUETIO9ATENH

3aBOA-H3rOTOBHTEND:

YPARBCKRIE «icociiiviisiviassicisssisvsonsioitbsmaisissvnbaissntonivasssssivanvorivnisin s Y

CPEPHROBCK M oviccsiovsuiaisucissivvniiivio insiive sindios s Sroisrisibresivsnas sies s C
BBIKJTIOUATEIB 1vveveeseesvensseeerssssnssenssasssnssnnssessssssnsnssnsssssssssnssanssessssnnn B
MacngHBIH HIH MATOMACTAHBIR ....cccciviirreieiesiecisnssseaneeissessnnannes M
Kononkobnift ... ; ) e K
TTOOCTAHIUMOHHEIM .......covvererrereserasesnsesnrsesnnssassesssesssssessassssnsssassesses BN
TPEXTIOMIOCHBIM ...veeeereverinressnesserssssssasessssssasssssnsssssnsasssensnssssnsnsasase T
JIACTAHLMOHHBIM ......coeviererviersersnaessresssssarsnsssssessessersssasasesssssassssssss pi |
DNeKTPOMAarHUTHHIM MPHBOL .......... .. 3
Knacc HanpaxeHus, KB
KaTeropHs HIOMALMH ...ccouveeereircceseseeressssnsssssmsnsssssesssssssssnsessnssasss Af B

OCHOBHBIE XapaKTepUCTHKH MACHAHEIX, BO3AYIIHEIX, BaKYYMHEIX
M 3/1era3oBeIX BeIKNouarenei 35—1150 kB npuseneHs B Tabn. 5.30-5.35,
XapaKTepHCTHKH OTACIHTENEH H KOPOTKO3aMBIKaTenel — B Tabm. 5.36.

3HayeHUs CKOPOCTH BOCCTAZHABJIHMBAIOIIErOCs HANpPSAXEHHUSA, HMEo-
IIHecd B 3aBOACKHX MaTepHaJiaX, NpHBeaeHH B Tabn. 5.32.

Buigmosatean 6-20 kB

TaGnuua 530

U t] s t] Imp i »
Tun sy I.A MBA | 52 | & | foren © | Foxas ©
Macnsnne
MI'V-20 20 5000 3000 | 90 [300(0,155]| 0,8
10 5000 1000 | 63 |170( 0,12 | 0,4
MIT-10
5000; 4000; 3200 750 | 45 [120{ 0,12 | 0,4 |
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Mpononxexnue Tabn 530

Tun [i-g oA l\-SfEJA lirx' :& frew © | faar ©
BMII3-10 10 | 630;1000; 1600; 3200 | 550 | 31,5| 80| 0,12 0,3
BK3-10 10 1600; 1000; 630; 550; | 31,5; | 80; | 0,07%; | 0,3;

1600; 1000; 630 350 | 20 |52 0,07 ]| 03
BK-10 10 1600; 1000; 630; 550; | 31,5; | 80; | 0,05; | 0,075;
1600; 1000; 630 350 | 20 | 52 | 0,05 | 0,075
BITIM-10 10 1000; 630; 350; | 20; |152;( 0,1; | 0,3
630; 400 280 | 16 |40]| 0,1 | 03
BITMII-10 10 1000; 630 350 | 20 | 52| 0,12 03
630; 400 280 | 16 | 40| 012 | 03
BMM-10 10 400 170 | 10 [25] 01 | 02
Boaaymnsie
BBI-20 20 20000; 12500 5500 | 160 |410( 0,14 | 0,1
B3-10 10 | 3600; 2500; 1600; 1250 | 550 | 31,5 | 80 | 0,075 | 0,075
3600; 2500; 1600; 1250 | 350 [ 20 | 52 |0,075]0,075
Bakyymnnie
BBT3-M-10 | 10 630—1600 220; | 12,5 ]32;| 0,04 | -
BEIIC-10 3555?)' 3.21‘3'5 58% 0,055| —
BB3-M-10 350; | 20; [52;] 0,04 | -
BEITB-10 330 | 31,5 80 g 35| —
BBY-CII-10 0,04 | —
BBY-C3-10 0,04 | —
BBCK-10 220; |12,5;(32| 0,05 | —
350 | 20 | 52
BB3-M-10 20003150 550; [31,5;]80; | 0,05 [ —
700 | 40 |100
VD4 10 630—1250 280 | 16 | 40| 0,06 | 0,06
';32‘1"0‘:;‘;::“ 6301250 350 | 20 | 52| 0,06 | 0,06
| (ABB) 6302500 430 | 25 | 63| 0,06 | 0,06
6302500 550 | 31,5 [ 80 [ 0,06 | 0,06
630—2500 700 | 40 |100| 0,06 | 0,06
20 630—2000 560 | 16 | 40| 0,06 | 0,06
,j 630—2000 700 | 20 | 50| 0,06 | 0,06
- 630-2500 860 | 25 | 63| 0,06 | 0,06
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OxoHuaHue Tabn 530

Tun [:;ﬁ" IooA f{mi !;'x’ :a’ forewr €| feas ©
VD4 10 3150-4000 430 | 25 | 63| 0,06 | 0,06
CO CGOPHHI- 3150—4000 550 | 31,5 | 80 | 0,06 | 0,06
MH TToaoca-

Mu (ABB) 3150—4000 700 | 40 |100| 0,06 | 0,06
1250—-4000 860 | 50 [125| 0,06 | 0,06
1250—2000 1090 | 63 |158] 0,06 | 0,06
35 12503150 1500 | 25 | 63| 0,06 | 0,06
12503150 1900 | 31,5 | 80 | 0,06 | 0,06
Dnerazosule

LF1 6,3 630; 1250 270; | 25; |36;] 07 | -

340 | 31,5 | 80
10 430; -

550

LF2 6,3 630; 1250; 2000 440 | 40 | 100 -
10 550 | 31,5 | 80 -

Snemome FeHepaAaTOpPHBE BHNEJTYATE/IH H ANNAPATHHE KOMILIEKCH
HGI2 17,5 6300 — | 50 [125]0,055|0,056
HGI 3 21 8000 — | 63 [158]0,048 | 0,048
HGC 3* 21 7700 — | 63 [158]0,053 0,056
HGC3/4* | 253 12 000 — | 100 |255] 0,55 | 0,053
HGC5/6* | 25,3 12 000 — | 120 |[310] 0,55 | 0,053
HGC 7/8* 30 22 000—28 000 — | 190 [490| 0,67 | 0,07

* B cocTaB reHepaToOpHHLIX aNMapaTHHX KOMIIEKCOB, KpoMe BHK/TIOUaTeNs, Mo-
rYT BXOAMTD CNEAYIOIIME aNNapaThi: pasbeJHHUTENb, TPaHC(HOPMATOPH TOKa
H HanpsXXeHHA H Ip.

Ta6nuua 531
Macnanue sugaovarenn 35-220 kB

Tun I, A Sow MBA [ L KA| { KA | 7 .,¢ hs©
35xB
C-35 3200; 2000 3000 50 125 0,08 0,7
MKI1-35* 1000 1200; 20; [ 52 | 005 [ 04
1500 25 63
BMKD3-35 1000 1000 16 40 0,11 0,35 |
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OxoHvYaHHue Tab6n 531

Tun IooA S, .oMBA [T XA i KA | 1nC |7,
BT-35 630 750 12,5 32 0,15 0,34
BTHO-35 630 750 12,5 32 0,09 0,34
C-35M* 630 600 10 26 0,04 0,3

110xB
Y-110A(B) 2000; 9500, 50; 125; 0,05; 0,3;
2000 7600 40 100 0,06 0,8
MMO-110B6 1600; 5900; 3L,5; 80; 0,08; 0,08;
1250 3800 20 52 0,08 0,08
BMT-1106* 1600; 4800; 25; 63; 0,08 0,6
2150 7600 40 100
MKII-1106 1000; 630 3800 20 52 0,05 0,6
220xB
¥-220 A (B) 2000 16 000 40 100 0,08 0,45;
0,8
Y-220 A (B)* 2000; 9500; 25; 63; 0,08; 0,45;
1000 9500 25 63 0,08 0,8
¥-220B 1000 9500 25 63 0,08 0,8
BMT-220 1600; 9500; 25; 63; 0,08 0,6
2150 15200 40 100

* BunyckaioTcs B HCmolHeHHH XJI.

Bo3aymase sukmouaTend 35-750 kB

Ta6bauna 532

s |, CKopocTh BOCCTa-
Tun I.A MBA | *A | #A |Tomn © | huw © u:::::a n:;ﬁl:;?{;s:m
35xB
BB2-35* 1600 | 1200 | 20 | 52 | 0,05 | 0,28 -
BBY-35A* 2000; | 2400 | 40 | 100 | 0,07 | 0,15 | He orpaHuyeHa
3150
110-150 xB

BBBK-110B 3150 | 9500 50 | 125 |10,045| 0,3 1,5
BBY-110B 2000 | 7600 | 40 | 100 | 0,08 | 0,2 He orpannyeHa
BBBM -1106* | 2000 | 5900 | 31,5| 80 | 0,07 | 0,2 1,0
BBBT-110B 1600 | 5900 | 31,5| 80 | 0,06 | 0,2 1,2
BBBK-150B 3150 | 6800 | 355)| 90 | 0,07 | 0,2 1,4
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OkoHyaHue Tabn 532

| [ CxopocTb BoccTa-
Tun Lo Al MEA | 52| 3R | fomw © | Yo © . :;;::::}I&I:l:{];%ﬂm
220kB
BHB-220 3150; | 24 000; | 63; | 158; | 0,04; | 0,1; 1,8;
3150 | 15200 [ 40 | 100 | 0,04 | 0,1 1,4
BBBK-2206 3150 | 21000 | 56 | 143 |0,025| 0,3 1,6
BBJ1-220B* 2000 | 15200 | 40 | 100 | 0,08 | 0,25 2,0
BBC-2206*
BBB-220b 2000 | 12000 | 31,5| 80 | 0,08 | 0,2 1,2
BBBT-2206 1600 | 12000 | 31,5| 80 | 0,08 | 0,25 1,2
330xB
BHB-330b 3150 | 36000 | 63 | 158 | 0,04 [ 0,1 2,0
BHB-330 4000; | 22 800; | 40; | 100; | 0,025 0,1 L5
3150 | 36000 | 63 | 158
BBBK-330 3150 | 22800 | 40 | 100 | 0,04 | 0,08 1,5
BBII-3306 3200 | 22800; | 40; | 100; | 0,08 | 0,25 1.2
18000 | 31,5 | 80
BB-330B 2000 | 18000 | 31,5 80 | 0,05 | 0,23 1,2
BBJIM-3306 | 3150 | 29000 | 50 | 125 | 0,06 | 0,25 —
500 xB
BHB-500* 4000 | 55000 | 63 | 158 (0,025 0,1 2,4
BBBK-500(A) | 3150 | 43000 | 50 | 125 |0,025| 0,3 2.1
BHB-500* 3150; | 34 500; | 40; | 100; | 0,04; | O,1; 1,8
4000 | 55000 | 63 | 158 [ 0,04 | 0,1
BBB-500 (AB) | 2000 | 31000 | 35,5 90 | 0,08 | 0,25 1,5
BB-500 (AB) | 2000 | 31000 | 35,5| 90 |0,055| 0,25 1,5
750 xB
BHB-750 4000; | 52000 | 40 | 100 |0,025] 0,1 2,6
3150
BBB-750 3200 | 52000 | 40 | 100 | 0,06 | 0,15 2,0
BO-750 500 | 52000 | 40 | 100 [ 0,025| 0,1 2,0
1150 kB
BHB-1150 4000 | 80000 [ 40 | 100 | 0,03 | 0,1 2,6
BO-1150 600 | 80000 | 40 | 100 | 0,03 | 0,1 2,6

* BeinyckaloTcs B ucronHeHuu XJI.
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BuK109aTeIN BAKYYMHME

Ta6nnua 5.33

Tun I oA S MBA | L KA | i KA | 1,0 | £,.C
35kB
BBHT-35 630 1200; 1900 | 20;35 | 52;89 | 0,05 | 0,06
BBY-35 1000; 1250; 1600 3000 50 125 | 0,085 | 0,4
BEH-35I1 1600 ' 1200 20 52 0,05 | 0,06
110xB
BE3-110 1600 3800; 5500 | 20;31,5 | 52;80 | 0,07 0,1
BEY-110 | 1000; 1250; 1600 9500 50 125 0,085 | 04
TaGuuua 5.34
BuIEn109aTeNH 3/erazoskie
Tun I_,A Soreat Loreur i kAt _.c| t ,c | INpumesanne
wou MBA | kA |'m o © | o
35xB
BIrb3-35 630 750 12,5 32 (0,04 0,1 —
BI'B3I1-35
110xB
BI'T-110 2500 | 7600 40 100 | 0,035 0,062 YOBTM
B35b-110 2000; | 7600 40 100 | 0,035| 0,08 | YOTM u 3M3
2500
LTB-14501 3150 7600 40 100 | 0,04 | 0,04 ABb
HPL 145A1 4000 | 12000| 63 158 | 0,04 | 0,08 ABB
145 PM 3000 | 7600 40 100 | 0,05 | 0,065 ABb
4000 | 12000| 63 158
JAPIFG-145 |no4000| 7600 40 100 | 0,035] 0,063 Siemens
JAPIDT-145 |mo4000( 7600 40 100 | 0,034 | 0,057 Siemens
HGF 1012 2500; | 5900; | 31,5; | 80; (0,028| 0,1 Alstom
4000 | 7600 40 100
220 kB
' BI'T-220 2500 | 15200| 40 100 | 0,035 | 0,062 YOTM
1BIr'BY-220 2000 | 15200] 40 100 | 0,035| 0,07 | YOTM u SM3
HPL 245B1 5000 | 19000 50 125 | 0,04 | 0,065 ABB
242 PMR 4000 | 15200| 40 100 | 0,055 | 0,065 ABb
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OxoHuyaHue Tabn 534

Tun I,A :lnii'i IH‘ ioKALL c| t,,.c | Tipumedanue
242 PMG 4000 |[24000| 63 158 | 0,055 | 0,065 ABB
3APIFG-245 | mo 4000 19 000 50 125 | 0,037 | 0,058 Siemens
3APIDT-245 {no4000( 19000 | 350 125 {0,037 | 0,060 Siemens
HGF 1014 3000; | 15200;| 40,50 | 100; {0,025 0,1 Alstom
4000 | 19000 125
330xB
BI'Y-330 3150 | 27000 47 120 {0,030 0,12 YOTM
BI'B-330 3150 |22800| 40 100 {0,035 0,1 |YOTMu3M3
HPL 420B2 5000 [29000| 350 125 | 0,04 | 0,065 ABB
362 PM 4000 |29000(| S50 125 | 0,04 | 0,065 ABB
3AQ2-362 1o 400029000 | 50 125 | 0,04 - Siemens
GL 315 4000 |29000| 50 125 (0,036 | 0,15 Alstom
500 xB
BI'B-500 3150 |34600| 40 100 {0,035| 0,1 |¥YOTMu3M3
HPL550B2 5000 |43000| 50 125 | 0,04 | 0,065 ABB
550 PM 4000 |[43000| 50 125 | 0,04 | 0,060 ABB
3AQ2-550 no 4000 43000 | 50 125 | 0,04 - Siemens
GL 317 4000 | 43000 50 125 (0,036 - Alstom
750 kB
BIy-750 3150 | 61000 | 47 120 10,027 | 0,12 YOTM
HPLB00B4 4000 | 64900 | 50 125 | 0,04 | 0,065 ABbB

Ta6nuua 535

fqeiiku 51era3oBbX BHKI09aTENEH

Tun | Hanpmxewne,| g A 1S, MBA| LKA |i,xA| f e |hc
A3-110 110 [1600;2000( 7600 | 40 | 100 [ 0,055 | 0,08
13Y-220 220 3150 | 15200; | 40; | 100; [ 0,06 | 0,15

19000 | 50 | 125
A9Y-330*| 330 4000 | 36000 | 63 | 158 | 0,055 | 0,1
A9Y-500| 500 4000 | 43000 | s0 | 158 [ 0,055 0,1

* Paspa6oTaHkl 0TeYECTBEHHON POMBIIINIEHHOCTEIO.
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Tabnauua 536

OTneNHTe N H KOpOTKO3aMBKaTeIH

[Nonxoe BpeMa OTKJIIO9CHHA
Tun U .xB|IL A i KAl KA
6e3 rononesa, c | NpH rononene, ¢
OtpennTenn
0O]13-35; Ol1-35 35 630 | 80 12,5 0,4 0,5
0oa3-110M 110 630 80 22 0,4 0,5
oa3-110y 110 1000 | 80 315 0,4 0,5
o3-150y 150 1000 | 80 L5 0,45 0,55
O3-150 150 1000 | 80 31,5 0,4 0,5
03-220 220 1000 | 80 31,5 0,5 0,6
KoporkozambikaTenn*

KPH-35 35 - 80 12,5 0,1 0,15

110 - 51 20 0,14 0,2
K3-110¥

110 - 82 12,5 0,18 0,28

150 - 82 12,5 0,28 0,85
K3-150¥

150 - 51 20 0,2 0,28
K3-220 220 - 51 20 0,25 0,85

* KopoTKO3aMBIKaTe/IH CHATHI C TPOM3BOJACTBA.

INlpumeyanme.

ITo TepMuUyYecKoi CTORKOCTH periaMeHTHPYETCH CleyIolee BpeMs NpoTeKaHHA

npenensHoroToka I, c: otnenureny tunos O n 043 - 10;
KopoTko3aMeuikareau Tuna K3 — 3,

5.4.2.TexHnueckue xapakrepuctuku KPY3D

OcHopnble 51eMeHTH KPY3D (BHIKITIOUATENH, pa3be A HHHTENN, c6op-
Hble IUMHE], TpaHCGHOPMATOPHl TOKA M HANPSAXEHHS N Mp.) 3aKII0YeHbl
B KOXYXH (O70KH), 3anmoHeHHble 37era3oM. ITogobHble KOHCTPYKUMHN
obecrieynBalOT MOAY/IBHBIN IPHHLIKMN TocTpoeHua KPY 3.

OCHOBHBIE TEXHHYECKHE XapaKTEPHCTHKH oTedecTBeHHBIX KPYD,
BRITIOJTHEH HEBIX MO CXEME C JIBYMS CHCTEMaMH COOPHBIX ILIHH, NPHBEAEHEl
BTa6. 5.37. flueliku npenqHa3HayYeHH! 1A BHYTpeHHeH ycTaHOBKH. Kax-
Bag ¢asa 3aKn04eHa B COOCTBEHHEIM ra30MIOTHRIA KOXYX.

B 1a6n. 5.38—5.40 oTpaxeHbl TEXHHYECKHE XapakTepucTHKH KPYD
PANa BeayuIuX 3apyGexHbIX MPOH3BOAHTENEH.
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Ta6anuuga 537
TexHHYecKHE X2PAKTEPHCTHEN oTedecTBenHMX KPYD

INapamMeTpH A9-132 | ABY-220 | ADY-330 | AIY-500
HoMunanbHoe HanpskeHue, KB 132 220 330 500
HoMmuHanbHEA TOK, A:

cGopHBIX LIHH 2000 3150 4000 4000

APYTHX 3N€MCHTOB 2000 | 2000 3150 3150
HoMHHaJIbHBIH TOK OTKJIOYECHHS, KA 40 40-50 | 40-63 | 40-63
DnekTpoAHHaMHUECKaA croftkocTs, KA | 128 128 160 160
IMonxoe BpeMA OTKIIOYECHHA, C 0,055 | 0,055 | 0,055 | 0,055
HcnonHeHHe c60pHEIX LIMH 1; 3-pazHoe 1-dasHoe

Ta6bnuua 5.38
Texaneckue xapaxrepucruka KPYD npoussoncrsa ¢pupmm ABB

IapaMcTpH ELKO0 ELK1 ELK2 ELK3 ELK4

K“g“""“‘*"““a"pm““e* 72,5—170 | 145-300| 245-362 | 262—550 | 765—800

HoMuHanbHHIA TOK, A:
cGopHBIX INHH 3150 4000 4000 6300 6300
JpYyrHX 3/IeMEHTOR 2000 3150 3150 4000 5000

HoMuuanbHuH TOK OTKIIOUE- | 55 40 _ =
ek 40-63 | 40—-63 | 40—63 | 40-50

?;1:;:3:1{!:1?“““““ 63-100 |100—170| 100—-170 | 100~170 | 100135

TTonkoe BpeMs OTKoueHHs, ¢ | 0,045 0,04 0,5 0,5 0,5

HcnonHeHue cOOPHLIX IHH 3-dasnoe 1-da3Hoe

Ta6nuua 5.39
Texnuueckne xapakrepuctukn KPYD npowssoncrsa pupMm AEG

[apaMeTPH Bl B2 B3 B4
HomuHabHoe HanpsiXeHHe, KB | 72,5145 | 170-245 | 245-420 | 420-765

HoMmuHaIbHBH TOK, Al

COOPHBIX WHH 1600—2500 | 2000—3150 | 2500—4000 | 3150—5000
ApYruX 2NEMEHTOB 1250—2500| 20003150 | 2500—4000 | 3150-5000
HoMmuuansHbIA TOK OTKAI0YE- 40 10
HHA, KA 50 50 50

278



OxoHyaHMe Tabn 539

IMapaMeTpH Bl B2 B3 B4
InexTpofHHAMHYECKAsA '
CTONKOCTD, KA 100 100—125 125 160
[onHoe BpeMA OTKIIOYEHHS, C 0,06 0,06 0,06 0,06
HcnonHeHue cGOpHBX LINMH 1-dasnoe

Ta6bnuua 540
Texnmaeckue xapakTepucTHkH KPYD npouseoncrsa ¢pupmn Siemens

IMapameTps 8DN9 8DN8S | 8DP3 | 8DQ1 | 8DRI
E;““““”"““ HAMPAKEHHE, | 79 5_145 |72,5-170|170—300| 362—550 | 550800
HoMHHanbHHE#A TOK, A:

c6OpHBIX IUMH 3150 3150 5000 | 6300 8000
IPYTHX 2IEMEHTOB 2500 2500 | 4000 | 4000 5000
HoMuHaneHbBI# TOK OTKTIOYE- 2540 25-40 | 40—50 | 50—63 50—63
HHA, KA
EERTHOIIIRIeCKER 63—100 | 63—100 [100—135| 135170 | 135-170
cTOHKOCTB, KA
TMonHoe BpeMA OTKIOYEHHHA, C 0,05 0,05 0,5 0,5 0,5
HcnonHeHue cOOpHBIX LUMH 3-da3snoe 1-da3Hoe

5.5. KOMNEHCUPYIOLLME YCTPOUCTBA

KoMneHCHPYIOIMMH YCTpOilCTBAMH Ha3bIBAIOTCHA YCTAHOBKH, Npel-
Ha3HauyeHHBIe JJIA KOMIIEHCAllHH €EMKOCTHOH HJIH HH,H)'KTHBHOH co-
CTaBNgIoONEN NTepeMeHHOro ToKa. O60o3HayeHua TinoB KY u peakropos

NPHBEACHBI HHXE.

CIIIXPOIIIIHO KOMIeHCaATOpH

KOMMICHCATOD |cossscrissssnsassivinsisnimassnninsumssaiiissssuiiauinbonasissninanisoensasiming I
CHHXPOHHBIH .....cvoeeersreeesesinssesssessssssssssssnssss sessmsssssesssnsssnssasasasssnses C
OXTaXKACHHE BOTHOPOMHOE ....ocoivnerrereceerrrerarsesssneessasssmssssnsssaseessenes B
Bo3b6yxneHHe GecllleToOUHOE .. e B
HepeBepCH BHOE (MON0XNTENbHOE),
peBEPCHBHOE (MOJIOKHUTENBHOE H OTPHLIATENBHOE) ......ocovviveeee. O

HomuHanpHag MolHocTh, KBap (MBap)
HomuHanbHoe HanpsaxeHHe, KB
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CrarnyeckHe KOHIeHCATOPB

CrarHyeckHit

Tupuctopusi SR S T

KoMneHcarop
HomuHanbHasg notpebasgeMas MOUIHOCTD
NpH HOMHHaNBHOM HanpAXcHHH, MBap
HoMuHanbsHag reHepMpyeMas MOLIHOCTb
MPU HOMMHANBHOM HanpsaXeHWH, MBap
HomuHanbHOe HanpsaXeHHe, KB

Konnencaropm
KoHaeHcaTop KOCHHYCHBIH ...ocecvievevnninnnnas " -
ITpoNKTKa CHHTETHYECKHM JHINEKTPHKOM ..covverevnmncaneenens
YIBOGHHAA MOITHOCTD ...cccvcrsvnrssansrsasssasansans i
Jnst HApYXHOMR YCTAHOBKH ...coverreiersnesssssmssnnsnas

HoMuHansHoe HanpaxXeHMe, KB
HoMmuHanbHag MOLIHOCTh, MBap

TokoorpanuunBaomue peakTopul 10 kB

PeaxTop .. =
Oxnmcnne ccrcc-meunoc N R
BO3AYLIHOE W BO3IYIIHOE € AYTBEM ...covvverrursermmsnessssnsssennes

CHBOBEHBEH iccvsai s ivinssaia s
HapyxHoOH YCTAHOBKH ........coceeune. I
YcraHnoBKa (paz cTyneHyaras,

m=E0O

mRARE

<makwT

TOPHIOHTANBHASN ..veuveeriereasecssrasessnsmeessssearsassesessasmss srnsssases sesnns r

Knacc HanpaxeHnsd, KB

HoMHUHansHHMA TOK, A

HHILYyKTHBHOE CONIPOTHBJICHHE

(ons cnBoeHHHX peakKTopoB — ofHO# BeTBH), OM

TokoorpannyuBawmue peakropu 35 kB

PeaxrTop ....... .

TokoorpaHuuuBaloLH i

OXNAKICHUE MACHHHOE .oceverenenssrinssssssssssssssssssnnssssssssnsmsssnnsans
eCTecTBEHHOE HJIM NYTHEBOE ...

Tpexda3Huiit HIH ofHODA3HEH ...........

Knacc HanpsaxeHus, XxB

HoMmuHansHHE# TOK, A

HoMHHanBHadg peakKTHBHOCTE, %

IlysTHpYIomHe peaKTOphi
PeakTop s R R Vi i

Toxoorpaunqunanmaﬂ

P
OXNAKIEHHE MACTTHOE .oevvvererenesreessasrasessssssnssessessassssas o eaeT) . M
P §

gSxzHY

ECTECTBEHHOC HJITH OYTBEBOEL .....ccoovvvvimnarannnnnns srissnsssisnsen sesassius

TpexdasHuit v onHODa3HH A

Knacc Hanpaxenns, kB
HomuHaabHBIHA TOK, A
HoMuHanbHasA peakTHBHOCTh, %



B xauecTBe cpecTB KOMIIEHCALIHN PEaKTHBHON MOLIHOCTH NMpHMe-
HAIOT IIYHTOBHE KOHAEHCATOPHEIEe GaTapeH, CHHXPOHHbLIE KOMITEHCA-
TopH (CK), craTHyecKHe KOMIIEHCATOpH peaKTHBHON MomHocTH, IIIP,
ynpaBiifeMble peaKTOPhl H aCHHXPOHH3HPOBaHHbIE TYp6oreHepaTopu
(tabn. 5.2).

IIlyHTOBHIEe KOHIEHCATOPHEE GaTaped OTeYeCTBEHHOIO MCIONHEHMS
KOMILIEKTYIOTCS U3 KoHAeHcaTopoB Tha KCA-0,66-20 u KC2A-0,66-40.
Jng XOMNneXToBaHUSA YCTAHOBOK MPONONLHOM KOMIIEHCALMH, Npej-
Ha3HayeHHEIX [UId YMeHBIIeHHSI MHAYKTHBHOTO COMPOTHBIEHHUS Najlb-
HHUX JUHHA 3/eKTponepenayu, MCNONBL3YIOTCS KOHJIEHCATOPHl THMA
KCII-0,6-40.

OcHoBHBIE ITapaMeTpPH IIYHTOBHX 6aTapeil KOHIEHCATOPOB, CHHXPOH-
HEIX KOMIIEHCATOPOB H CTaTHYECKHX KOMIEHCHPYIOUIUX M PErylIupy-
JOLUX YCTPOUCTB NpHBENeHH B Tabn. 5.41-5.43.

Jna xoMneHcauH 3apaaHo#t MomHoctH BJI npuMensiorcs IIP
(tabiu. 5.44-5.46), nnd KOMIMEHCAIlHA eMKOCTHBIX TOKOB 3aMBIKaHHA
Ha 3eMJIIO — 3a3eMJIAIOLINE PEaKTOPH (Tabu. 5.47—-5.48), nns orpanuye-
Hus TokoB K3 10 AonycTHMEBIX 3HaYeHH i MO pa3pbIBHOR MOIIHOCTH Bhi-
KmoyaTesiell — TOKooOrpaH HYHBAIOIIHe peakTopH (Tabn. 5.49-5.51).

Ta6nuua 541
IllynTosme xonjaencaTopHsie GaTapen 6—110 KB

HomuHanpHoe HanpsaXxcHue GaTapeu, kKB

IMoxaszatenu
6 10 35 110

KonuyecTBo napanienbHEX 4 4 4 4
BeTBeH
KonuyecTBo nocnenoBaTelbHO 4 7 24 72
BKJII0YEHHBIX KOHIEHCAaTOPOB
ofHOH BEeTBH
O61ee KoJIHYECTBO KOHAEHCATOPOB 48 84 288 861
B OaTapee
YcraHoBneHHas MoLHOCTh, MBap 2,9/6 5/10,5 17,3/36 | 52/108
MowHocTh, BuaaBacMas baTapeei,
MBap, npu HanpsXeHHN:
LU, 2,4/49 | 3,8/79 | 13,5/28 | 44,5/93

- 2,0/4,1 | 3,2/6,5 | 11,2/23,2 36,8/77

IpuMeyaHHe,
B uHcniuTeNe NMpHBeNeHH NaHHBE AN GaTaped C KoHJeHCATOpaMH THNa
KC2-1,05-60, B 3uamenartene — KCKI-1,05-125.
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TaGnuua 542

CHEXpOHHMEe KOMIIeHCATOPH

PeakTHBHOE g =
< conpoTHenenue, % . E o 5 E
al®2]| g &|=| 8|32
Tun 21 5 5 ‘s E =&
i & ol el olid ol 91 8| 28|
tn E I I R Be £ 8
i (="
“ -
KCBB-50-11 50 | 11 |2,62) 26| 43 |220( — (118|800 31 | 20 | 750
(KCBBO-50-11) 33)
KCBB-100-11 100 11 |525|20 | 40 (210 — |126/1350| 55 | 50 | 750
(KCBEO-100-11) (82,5)
KCBB-160-15 160 (15,75] 5,86 | 20 | 45 | 200| — [125{1750|75,7| 80 | 750
(KCBBO-160-15) (132)
KCBB-320-20 320 20 |9,23| 25 | 48 | 200 | 26 [120/3800| 150 | 160— [ 750
(npoexT) 210

[IlpuMeyaHUs.

1. PeakTHBHEIE CONpPOTHBAEHHA 0603Ha4YeH b cCOOTBETCTBEHHO: X, X, X, — npo-
noNbHEE cBepXMepexolHoe, MepeXofHoe H CHHXpOHHoe; X, X, — monepeuHoe
CBEPXIMEPEX0HOE U CHHXPOHHOE.

2. GD* — MOMEHT HHEPLIMH poTOpAa.

IlpH npoeXTHpPOBaHHM HOBLIX THHUY 3jeKTponepenaqyu 500 u 220 xB
yIpaBlifieMOCTh 3JIEKTPHYECKHX ceTel obecredynBaeTcs 32 CYET NPH-
MEeHEeHHS CTaTHYECKHX KOMIIEHCHDYIONIUX H PeryJIHpyIONIHX YCTPOHCTB
HOBOTIO THIa ¢ MpHMeHeHHeM npeobpa3oBaTeabHOM TeXHHKH. K HHM oT-
HOCATCH:

CTK — craTHyecKHe THPHCTOPHEIE KOMIIEHCATOPhl peakKTHBHOM MoILI-
HOCTH C HEeNpephIBHLIM perynupoBaHueM. CTK npucoeqHHAeTCA K JIH-
HHUH 3JIeKTponepejadyH yepe3 OTASNLHHN TpaHcdopMaTop MM K 06-
Motke HH AT. YcranosnenHas momHocTs CTK MoXeT HapamuBarhes
NyTeM YBeJIHUCHHSA OTHEBHLIX Moayyed. B PoccHH HMeeTcs OMBIT paspa-
BOTKH H 3KCIyaTallHH ocHoBHoro o6opynosauus CTK nepeoro moxo-
nenud. lansHeRuee pazputiie CTK MOXET OCYILECTBISATLCS B HaNpasJe-
HHH pa3paboTKH BeHTHJIe# Ha 6a3e MOLLIHLIX THPHCTOPOB, YTO MO3BOJISA-
et co3nath CTK Ha HanpsxeHue 35 KB MomHocThio 10 250 MBap;

BPI' — «cyxue» (€3 MarHMTONPOBO/AA H Macja) IIYHTHPYIOIHe pe-
aKTOpHl, NpUcoeIHHAEMEIE K 06MoTKe TpaHchopmaTopos (AT) Ha I1IC
yepe3 BAKYYMHBIE BRIKJIIOYATEIH;

YUIP — ynpasnsieMble IIIP ¢ MacnaHEM oxaxaeHueM. MaMeHeHne
MPOBOAMMOCTH CeTeBOM OGMOTKH OCYILIECTBIsAETCA MYTeM MOAMATrHUIH-
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BaHHA MarHUTONpPOBOAA IMGO APYrHMH clIOCO6aMH C IPHMEHEHUEM CH-
CTeM HEIpPEepRIBHOIO MJIM JUCKPETHOTO aBTOMAaTHYECKOro peryjauMpoBa-
HM$ TapaMeTpoB peaKkTopa.
THITH peryaupylommx yCTpoHCTB, H3rOTOBUTEISMH M NTOCTaBIIHKa-
MH KOTOPEIX MOTYT ORITE npeanpuaTHs Poccuu B bauxaitmeit nepcnek-
THBe, NpUBeNeHH B Ta6/. 5.43.
Ta6nuua 543

Tunu peryaupyiomux ycrpoiicrs CTK, BPI, VIIIP

Tunpery- | HomnHansHoe | HOMHHANBHAS MOII-

JHPYIOLIMX | HAampAXeHMe, | HOCTh TpexdasH, MecTo ycTaHOBKH
yCTpoOHCTB kB rpynnsi, Meap

BPT 11 29,7

CTK 11 50/—40

CTK 15,75 80/-40

CTK 11 100/-50

CTK 38,5 160 JlansHeBOCTOYHHH MeTaNIyp-

THYeCcKH# 3aBon
(r. KoMmcoMmonbck-Ha-AMype)

CTK 11 2x40 TIC 220 xB Moroya (UYnTasHepro)
yiuip 525 180

MNpuMevyanu.

1. Buucnurene NMpHBEIcHH MOLIHOCTH AN peXHMa notpebnreHus, B 3HaAMeHaTe-
Jie — BhIIAY¥ peaKTHBHOH MOIIHOCTH.

2. o xenaHHIo 3aKa34MKa AHANAa30H PEryIHpOBaHHA MOXET OLTh HIMEHEH.

Ta6nuua 544
Ynpapnsemuiil Mmacnanuilt myaTupyromuit peaxrop 500 kB (onnodaznniit)

Tun Mom#xocts, MB-A | HoMHHANBHOE HanpaAXeHue, KB
POYL (B cranuu pa3paGoTKH) 60 525/\3

Ta6anuua 545

VYnpapnseMule MYETHPYOIMHE PEAKTOPH ¢ MOIMATHHIHBAHHEM
cepun PTY 35-500 xB*

Mounocts, MB'A | Hanpaxenue, xB | Tox, A INprMeyaHue
32 38,5 480
25 121 114 |IIC 110 kB Kynumkap (Ilepmanepro)
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OxoHYaHue Tabn 545

MomHocTs, MB-A | Hanipaxenue, kB | Tox, A IMpuMmevanue
32 121 153
63 121 301
63 242 151
100 242 239 I1C 220 xB YutHHckas
100 347 167
180 347 300
180 525 198

* CreneHb pa3paGoTKH ynpaBifeMbIX LIYHTHPYIOLIHX PEaKTOPOB € NMOAMarHu-
YHBaHHEM MO3BOJIAET CYMTATh peaJbHHM OCBOEHHE HX CEpHHHOIro MpoM3BON-
cTBa Ana HanpsaxeHu# 110-500 kB B 6nuxaitimee spemMs.

TaGnuua 546

IllynTHpylomue peakTops 6—1150 xB

Tun U, xB I,A |S,. MBA AP, xBr
Tpexdazane
PTI 38,5 300 20 120
PTM 11 170 3,3 40
PTM 6,6 290 3,3 40
Onuodasnne
POILL 12003 430 300 3x720 (M33)
POMBC | 787/3 242 110 3x200 (M33)
POMBCM | 525/3 198 60 3x120 (M33) u 3x106 (3T3)
POJIBC 121/43 475 33,3 3x180
POM 38,543 1350 30 3x180
POM A3 173 1,1 3x20
6,6/\3 288 1,1 3x20

INMpuMeyaHHe.

IOna IIP 500 kB, sunyckaeMeix M33, Bo3MOXHE BapHaHThI 3a3eMIcHHA Hell-

Tpalu: TIJyXoe 3a3eMIEHHE Ha 3EMIIO;
3a3eMJIcHHe Yepe3 KOMIeHCaLlMOHHbI# peakTop.

IOnsa LIP 500 kB, sunyckaeMux 3T3, oiMH BADHAHT — IJYX0€ 3a3eMIIEHHE

Ha 3eMJII0.
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Tabnuua 547
3azemanwmme peaKTopul

Tun U . xB S . KBA IL,A
38,53 310 12,5-6,2
620 25-12,5
1240 50-25
2/3 155 10-5
15,753 115 105
13 190 25-12,5
P3ICOM 380 50-25
760 100—50
1520 200—100
6,6/\3 115 42,5-25
230 5025
460 10050
920 200—100
38,5M3 700 28,4-5,7
800 36—7,2
2/\3 480 31,4-6,3
P3IOM 1143 190 25-5
480 63—12,6
6,6/3 120 26,2-5,2
300 65,5—13,1

TaGnuua 548

VI:I])II..I'IIEHLIB ayroracamiHe peakTophl ¢ NOJMATHHIHBAHHEM
cepun PYOM 6, 10 xB

MouwHocTs, KB-A HanpsaxeHnne, kB

190

300

480 6—10

840

1520
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Ta6nuua 549
Onunapasle peaktop 10 xB enunolt cepun no FOCT 1479479

(ramos PB, PBY, PBI, PBJI, PEAY, PABT, PEHT)

AP (na da3y), KBt Tc;i::“m;‘;::r'
i it o PBY,PB,PBL, | ppuor | PB,PBY, | PBE, PEIA,
P, PB]1Y, PBIT P, PBAY | PBHT
400 6,9 0,35 1,6 = 25
0,45 1,9 - 25
630 108 | 0,25 2,5 - 40
0,40 32 = 32 33
0,56 4,0 - 24
1000 | 17,3 0,14 3,5 - 63
0,22 4,4 - 40 55
0,28 5.2 = 45
0,35 59 - 37
0,45 6,6 72 29
0,56 7,8 8,2 24
1600 | 27,7 0,14 6,1 = 66 79
0,20 7,5 = 52 60
0,25 8,3 9,8 49
0,35 11,0 12,8 37
2500 | 43,3 0,14 11,0 13,5 66 79
0,20 14,0 16,8 52 60
0,25 16,1 19,7 49
0,35 20,5 23,9 37
4000 | 69,2 | 0,105 18,5 - 97
0,18 27,7 - 65

[IpumeuaHmue.
TepMmuyeckasi CTOMKOCTb PeaKTOPOB elHOM cepHH cocTabseT 8 C.
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Ta6auua 550

Capoennsie peakTopsl 10 KB ennnoii cepuu no 'OCT 14794-79
(runos PBEC, PECY, PECT, PECJ, PECTY, PECAT, PECHI)

AP Tox ancx’rpo.num;uwle-

X, 5 OM X,0M | (Hadasy), | cxo#t crofikocTH, KA,

P ’ KBt pH NPOTEKAHNH TOKA

- g - =

X = o 2 B OHOM BETBH | 3¢
J15] 2181888l E o
“' o § o E S E §>:.>. ok I-:E 23
J| 2 |gg| 2| ¢ | 2 |288(23| 5 |EE
A g 2 a Eln‘ SIS -
2x630 [21,6(0,25]|0,14] — |07 | — | 48| — 32 40 | 33| 14,5
0,40)0201 — | 1,2 — |63 ]| — 12,5
0561026 - |17 — [78] — 24 11,0
2x1000{34,6| 0,14 |0,07| — |042| — [ 64| — 49 63 | 55(21,0
0,220,10] — (067 — (84| — 18,5
0,28 (0,13] - (08| — |10,0 — 45 16,0
035016 — |1,08] — |11,5] — 37 15,0
0,45(0,231 0,25 |1,34] 1,3 (13,1 | 15,4 29 13,5
0,56 10,281 0,33 | 1,68 1,3 [ 15,7 17,5 24 13,0
2x1600|55,4| 0,14 {0,06] — |0,44| — |11,5] — 66 - | 79]26,0
0,20 (0,10 — |060] — |14,3] — 52 — |60]22,0
0,250,121 0,12 (0,76 (0,75 | 16,7 [ 22,1| — 49 | 2 (20,0
2x2500| 86,6 0,35 (0,20 — | L07| — |22,0| — - 37 | - | 18,5
0,14 |0,07]| 0,06 (0,43 (0,45(22,5(293| -— 7| —-1295
0,2010,11| — (058 — [321| — - 60 | — 26,0

INpumeyaHue.
N .

0,57 “70,5p

— HHAYKTHBHHE CONPOTHBJICHHA peakKTopa COOTBETCTBEHHO IIPH

BKJII0OYEHH U 0Beux BeTBel mocnenoBaTeIbHO, OHOA BETBH NPH OTCYTCTBUM TOKA
B Ipyroit, ofHOH BETBH NPH PaBHEIX H BCTPEYHO HAaNpaBJeHHBIX TOKAaX B 06euX
BETBAX C YIETOM B3aHMHOM HHIYKLIUH,

Ta6numa 5.51

Toxoorpanmunpaomue peakropm 110-220 xB

- < Tok cToitkocTn
2 | <|£]x|s
Tun 1 1 = | © | Tepmu- | anexrpo-
= ~ H | > | qecko, | munamu-
! “ KA geckof, KA
TOPMT-110-1350-15A | 110/V3 | 1350 | 86,0 | 15| 74 | 31,6 25,0
' TOPM-220-324-12 220/3 | 324 | 41,0 | 12 |46,8 - -
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5.6. SNIEKTPOABUTATENU

Ha pexuMH paGoTH 3/IeKTPHYECKHX ceTeil OKa3NBaeT BIIHSHHE pa-
00Ta KpYIHEX CHHXPOHHHIX JIEKTPONBHraTeselt, ycTaHaBAHBaeMEIX
Ha NMPOMBILLIEHHKIX MPeINPHATHAX, KOMIIPECCOPHBIX H HACOCHBIX CTaH-
IHAX MaruCTpajJLHEIX razo- U HedTenposonoB. HuXe naHH o603Ha-
YeHHA CHHXPOHHHIX ABHraTeleit; B TabJ1. 5.52 npHBeaeHH HOMMHAJILHEIE
3HayeHHUs NapaMeTpOB NBHIraTeNei.

OGo3naveHne THIOB 3eKTPOABATaTENEH

CHHXpOHHHI} = .C
Tpexdasuuit T
IBsurarens ...... a

HoMmHHanbHas MOLIIHOCTB, KBT
KonuyecTso noncos poropa

[TapameTphl 3M1eKTpoABHraTeNeH NMPH OTKJIOHEHUAX HANPAXEHHA CETH
OT HOMHHAJIFHOTO 3Ha4Y¢HHA NPUBENCHH HHXE:

HanpsaxeHue, % HOMMHAJIBHOTO 110 105 100 96

TNonHas MOMIHOCTb, % HOMHHANIbHOM 90 100 100 100
Tok cratopa, % HOMHHAJIBHOIO 82 955 100 105
Coso 0,985 0,985 0,90 0,87

PaGoTa npH HanpsxeHHH cBhile 110 % OT HOMMHANBLHOTO 3HaYeHU s
HeOonmycTHMA. JIONMyCTHMBIE PEXHMHE NPH OTKJIOHEHHAX TEMIIEpaTyphl
OXJIAXJAIOILIETo BO3LYXa MPHUBEAEHRl HHUXE:

Temneparypa

oxJIaxAaaloulero Bo3ayxa, "C 50 45 40 30 u mMeHblue

MaxkcHManbHas MOLIHOCTD, %

OT HOMMHANBHOTO 3HAYEHU A
npucos o =0,9 87 95 100 106

Ta6nuua 5.52

CHEXpOHHME 3/IEKTPONBHIATE]H HOMMHAAIbHBIM
HanpaxenneM 6—10 kB u 3acToTolt spamenna 3000 Mun—!

MomHocTs PeakTHBHOCTB, %
n ¢
e i :
Tun 5; g Kgﬂ, 2
E % Eg x5, x, x, x, x, 5

J| 2

97,5 | 14,8 | 25,6 | 192,1| 18,0 | 5,1 | 0,63
CIR-4000-2 | 4 | 456 | 557 | 143 | 256 | 185,1 | 14,4 | 45 | 0,69
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OxoHyaHue Tabn 5.52

MoinHocTh PeakTHBHOCTD, %
Tun %% "’id;: KI;’I[, 5 ::‘
E 5 %E Xy x, Xy %3 X %
< 8
97,6 | 13,7 | 24,9 | 1964| 167 | 5,3
CTA-50002 | 5 |57 | 575 [ 136 | 22,8 | 193.6| 166 | 53 | &2
97,6 | 152 | 257 (213,7| 186 | 73 | 06
CIN-6300-2 | 63 | 723 | 575 | 15,5 | 26,8 |218.5| 190 | 67 | 0,53
97,9 | 14,4 | 257 | 219 | 175 | 67
CI4-s0002 | & | 8L 977 | 145 | 258 |219,2]| 176 | 6,7 0,57
97,8 | 12,6 | 23,3 1206,2| 153 | 6,5 | 0,65
G- 3 | H 979 (129 | 244 [2194| 158 | 6,8 | 0,58
97,9 | 12 | 23,5 |218,4| 14,6 | 6,38
CTO-12500-2 | 12,5 | 4.2 | g7g | 775 | 375 3459 | 145 | 88 | @
CAr-12500-2* | 12,5 [ 12,5 | 978 | 14,4 | 200 | 93,3 | 176 | 8,1 | 1,12

* Npuratens THNa C/II npeaHasHayeH QA MarMCTpajibHHX ra3onpoBomoB H obe-
CIeYMBaET IIABHBIM MYCK OT MOJIHOrO HaNpAXEHHS CETH, a TaKXe Goxee BRICO-
KYI0 IMHAMHYeCKYI0 CTOH/KOCTS.

Ilpumeyanms.

1. x7, x}, x, — IpOfONLHEE CBEPXNEPEX0AHAA, MEPeXOAHAT K CHHXPOHHAA peak-
THBHOCTH; X,, X, — PeaKTHBHOCTH 06paTHOH M HyJleBoit nocnenoBaTeNLHOCTEH.
2. B ynucanTene — Aad HOMHHAJBHOTO HanpsxeHHs 6 xB, B 3HaMeHaTene —
ang 10xB.

Pa6oTa npH nmoHUXeHHOM (OlepexalolieM) cos ¢ JonycKaeTcs NMpU
YCJIOBHH, YTO TOK POTOPa He NPEBHIIAeT HOMHHAILHOIO 3HaYE€HHA M MOLI-
HOCTb 3JIeKTPOIBHTaTeN JOMXHA GHITh CHUXEHA:

Cos g 0,9 0,8 07 06 05 04
ITonuasg MowHoCTS, % 100 88 81 76 72 70

Onextpoasurarend CT]I] Moniaoctrio go 8000 xBT BKAIOUYHTENE-
HO JONMYCKAIOT MpAMOM MycK OT MOJMTHOro HANpaXeHHs CeTH, eclH ceTh
JomnyckaeT 6pOCKH NMYCKOBOIO TOKa MPH BKIIIOYEHUH H MPHBOIHMEE
MEXaHHU3MH HMEIOT MOMEHTH. HHEPLMH HHXe npeaensHuX. [Ipn aTOM
B arperarte ¢ MIpUBOAHMBIMH MeXaHH3MaMH, UMEIOIUMH Majible MOMEH-
THl HHEPLKH, JIOMYCKaeTcs J1Ba NYcKa U3 XOJIONHOTO COCTOSTHHUA C Mepe-
PHEIBOM MeXy TyCKaMH 15 MHH HJIH OMH MYCK K3 FrOpAYero COCTOSHHA.
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B arperarax ¢ Gonee TAXENBIMH MeXaHH3MaMH JONYCKaeTCs TONLKO
O[MH MYCK M3 XOJIONHOI'O COCTOAHMS, a NpH paboTe ABHrarTenel ¢ Mexa-
HH3MaMH, HMEIOIIMMH Mpele/IbHEIE [UIS YKa3aHHBIX ABUTraTeNeil MOMeH-
ThHI HHEPUHH, MYCK HONYCKAETCA TONBKO NPY NOHHXEHHOM HaNpAXEeHU U
CeTH M XOJIONHOM COCTOSIHHH.

Bnexrponsurarenu CTI momHocTtsio 10 000 1 12 500 xBT nonycka-
10T NMYCK TONBKO INpPH TIOHMXEHHOM HANPAXEHHH CETH Yepe3 peakTop
wiH AT,

IIpenensHBIe MOMEHTH HHEPLMH MEXaHH3Ma U JONYCTHMOE BpeMs
nycKa i YKa3aHHBIX Bbillle peXXHMOB 3JIeKTpO/IBHTaTe el mpeacTasie-
HH B TabJ. 5.53. BcnoMorarenbHEle NaHHbBIe, HEOOXOMHMEIE VIS pacyeTa
NYCKOBBIX PEXHMOB, IIpKBeleHH B TabM. 5.54—5.59.

TaGnuua 5.53

Ilpeneasno AonycTHMEIe MOMEHTH HHEPHHH MeXaHHIMOB
H BpeM#A MyCKA CHHXPOHHWX 3NeKTPoABHraTe el

E "3 JlonycTHMEH MOMERT
8 v MHEDPLHH, KM’ HonycTHMoe BpeMa nyckaf_, ¢,
= TIPH HAMPAXEHKH NpH HANpPAXeHHUH Ha IBKTATENE, 0. €.
Tan E E Ha JIBHTAaTelle, . &.
-
s
SB[ 1* |1 |os|oes|os5]|1*]1]09]085(|075|07]06]0,55]0,5
800 43
CTO-4000-2 | 278 710 1210]1360|1560|1820 20 6,0165| 73|97 (11,5/17,3|21,5| 27
1000 39
CTO-5000-2 | 320 820 1500| 1690] 18802260 ;‘I 54(55| 64 | 8,8 |10,5/15,0{19,5|24,6

CTA-6300-2 | 690 | 860 |1450|1740|2050(2330|4,7|6,5| 7.0 | 7,9 | 10,8 [13,0{19,1] 23 | 29
CT/-8000-2 | 770 | 1010 |1690| 1890|2120{2370(3,9|5,4| 54| 6,1 | 8,5 |10,0/14,5]|18,8] 24
CT-10000-2 | 910 | — | — |2340|2750(3050| — | — | 4.8 | 5,5 | 7.1 | 8,5(13,0] 16 | 19
CT/-12500-2 |1036| — | — |2500{2860(3500| — | — | 3.8 | 4.3 | 6,0 | 7.1 [10,4] 13 [16,2

* [Ip ABYX NycKaX U3 XOJNOAHOro COCTOAHHMA (YHCITUTENB) HIH OIHOM IYCKe
M3 ropA4ero cCOCTOAHMA (3HAMEHATENb).

Tabnuua 5.54

3aBHCHMOCTEL PeaKTHBHOIO CONPOTHBICHHA X,
H ACHHXPOHHOTO MOMEHTA m. JBHraTeJia OoT CKOJIBMEeHHA S

CxonbxeHue, S, 0, e,
THn nBUTaTENA I‘lox:s:’rena
2 1,0 0,8 0,6 0,4 0,2 0,1 0,05
X, 0,150 | 0,155 | 0,164 | 0,179 | 0,217 | 0,284 | 0,369
CT-4000-2
m, 1,92 | 2,03 | 2,14 | 2,24 | 2,23 | 2,02 | 1,66

290



OkoHuyaHHe Tabn 554

R o i CkonbxeHmue, S, 0. €.

o & 1,0 |08 |06 | 04| 02| 01005

X 0,139 | 0,144 | 0,152 | 0,167 | 0,204 | 0,261 | 0,354
CT[-5000-2 ol

m, 2,07 | 2,20 | 2,35 | 2,47 | 2,47 | 2,20 | 1,80

X 0,159 | 0,179 | 0,187 | 0,210 | 0,249 | 0,323 | 0,462
CTO-6300-2 »

m, 1,62 | 1,73 | 1,86 | 1,99 | 2,22 | 2,0 | 1,56

Xn 0,144 | 0,149 | 0,156 | 0,169 | 0,202 | 0,253 | 0,332
CT/O-8000-2 .

m, 1,76 | 1,89 | 2,05 | 2,21 | 2,29 | 2,24 | 1,83

X, 0,123 0,127 | 0,133 | 0,145 | 0,175 | 0,222 | 0,295
CTI- 10000-2

m, 2,06 (2,24 | 2,44 | 265 2,75 | 2,53 | 2,14

X 0,113 0,116 { 0,122 | 0,132 | 0,160 | 0,205 | 0,273
CTa- 12500-2 -

m, 2,24 | 2,43 | 2,67 | 2,92 | 3,04 | 2,79 | 2,35

X, |0,144|0,45| 0,147 | 0,15 | 0,162 | 0,189 | 0,243
CIOI-12500-2

m, 0,78 | 0,83 | 0,94 | 1,07 | 1,43 | 1,85 | 1,88

Tabnuua 5.55
JonycTHMoe BpeMsa NMycKa 3JeKTpoJBHraTenei

HonycTuMoe BpeMa nyckaf_ , c, npu U (0. e))
Heurarens

1 0,9 0,8 0,7 0,6 0,5
CTA-4000-2 6 6,5 8,2 11,5 17,3 27,0
CTA-5000-2 5,4 5,5 7.5 10,5 15,0 24,6
CTO-6300-2 6,0 7,0 9,2 13,7 15,7 29,0
CTA-8000-2 5,35 54 73 10,0 14,5 24,0
CTAO-12500-2 3,85 3,8 5,0 7,1 10,4 16,2
CIr-12500-2 6,5 7,5 11,0 16,5 22,7 -
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Tabnuua 557

Munumansnag MomHaocTs K3 na munax 10 kB,
npH KoTopoii ofecmeynBaeTcs 3aMycK 3JAeKTPOABHraTenel

A Mexsmnouns [ R EAO | wotunoems K3, MBA
CTH-4000-2 | HarHerarens 280-12-7 - 85
CTO-4000-2 | Hacoc UM-5000-210 - 85
CTO-5000-2 | Hacoc HM-7000-210 0,46 92
CTO-5000-2 | Hacoc HM-7000-210 = 112
CTN-6300-2 Haruerartens 280-12-7 — 120
CTHO-8000-2 | Hacoc HM-10000-210 0,56 124
CT-8000-2 | Hacoc HM-10000-210 e 168
CTAO-12500-2 | HarHetaTens 370-18-2 0,56 200
CTN-12500-2 | HarHetateas 370-18-2 - 335
CII-12500-2 | Harxerarens 285-21-1 - 300

Mpumevanus.
1. Tpu npuseaeHHo# MmouiHocTH K3 obecnieyuBaeTcs 3anyck ABUrartenei c Me-
XaHM3MaMH TMOA HAarpy3Koil; MpH NMycke HampsA:KeHMe Ha MIMHaAX COCTaBAAET
He HUXe 75 % HOMMHANbHOTO 3HAYeHU .
2. [Tpu MomtHocTH K3 HMKe MpiBeneHHOM clieIyeT BEIMONIHUTE pacueT LI Mpo-
BEPKH BO3MOXHOCTH 3aIycKa JiBUraTeis.

Tabauua 558

H]JEZI,EJIHIO JAONYCTHMbIe MaXOBble MOMEHTH!I HPHBOAHMOI0 MeXaHH3Ma
H BpeMA NYCKa arperara

[ l'IpsmoH nyck Hyc:c OT MOHNXEHHOTO HANMPAXKECHHA
a ..\.z OT [NOJIHOIO HanpAXeHHA

= [ o

S | Ee|x. 52 .85/ 3 &8

5 | 5 |EE5EgEz| 5ggz

£ SE|S5S59&3| 8228 | osuU,, 065U, | 05U,
= =t |laz2e=ELE| =& g g "
= |g3|[EF2E o8| B

¢ |§5|% 27 88)= g8

: S| % [ eo | Fleel Fleel Eael| Eao

=) o g |8l zdl8|sd| 8558254

g S| 87 | 2% |57|28|s|28|55|5%|35|28
= =3 &> Egmgzgmgzgmgzgmg
4000 | 0,278 | 0,8/0,71 [4,3/4,0| 1,21 | 6,0 [ 1,36 | 8,2 | 1.56 | 14,0 | 1,82 270
5000 | 0,32 |1,0/0,82(3,9/3.4|1,75| 5.4 | 1,69| 7.5 | 1,88 | 12,5 | 2,26 | 24,6
6300 | 0,69 | 086 | 47 |145] 6,5 |1,74] 92 [2,05]157|233]290




OxoHyaHue Tabn. 558

;-: " — o::l?rz(:ln!:;;;eun - Tlyck OT MOHHXCHHOTO HANPAXKCHHS
g | 5= aéga gzl 2 g:
] ;5 a %%ﬁ“’“ g:‘i =

g g 08U, | 065U, | 05U,
SR

2

E =8 3 o C % o % o E o
g gl a8 | 84 d|lak|3 HERPHE
AR AR R

et
-

= Mexa-
O | HuaM, TM?

8000 | 0,77 1,01 3,9 537|189 73 |2,12]12,0 2,37 | 24,0
10000 | 0,91 - - 2,34 6,1 | 10,4 | 10,4 | 3,05 ( 19,0
12500 | 1,1 - - - - 125|50)83]|83]35/|162

IIpumeyaHue.
B uncHTeNe yKa3aHH napaMeTph ipu U, =6 kB,
B3HaMcHatene —npu U = 10 kB.

TaGnuua 559

3aBHCHMOCTS KpPaTHOCTH NYCKOBOTO TOKA OT CHKOJIBKEHHA
NpH HOMHAAILAOM HANPAKEHHH ACHHXPOHAOTO ABHIaTEeNS

HoMHHanbHas KpaTHOCTb NYCKOBOIO TOKA NIPH CKOJIbXEHHH §, 0. €.
MOLLUHOCTH
Reuratens, P, xBr 1 0,8 0,6 0,4 0,2 0,1 0,05
4000 5,7 5,6 54 5,1 4,7 44 3,8
5000 57 5,6 54 51 4,7 44 38
6300 5,9 5,8 5,6 53 49 4.6 39
8000 6,0 59 5,8 5,6 5,4 5,1 4,7

5.7. BJIMSHUE AYroBbIX
CTAJIENJIABUJIbHbIX 3JIEKTPONEYEN
HA CUCTEMbI SJIEKTPOCHABXXEHUA

Pa6ora gayroeeix cranennaBmibHeIX nedet (JCIT) MoXeT BEI3BaTh
MOMEXH B CHCTeMaXx 3JIeKTpocHabXeHu s norpebuTenel, NpucoequHEHHBIX
x o6muM ¢ JICIT LT («06muM TouKaMs): OTKJIOHEHUS M KolleGaHUd Ha-
MpAXeHHs, HECUMMETPHIO TOKOB ¥ HanpsXXeHHH, HECHHYCOHHANBHOCTD
topMEl KpuBo#t HanpsaxeHus K Ap. OCHOBHOH MoMeXoit ABNAI0TCH KoJie-
6aHHA HanpsAXeHus, BcleacTere Kone6anuit Tokos ayr JICIL. IIpn atoM
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KoNeGaHusl peaKTHBHOM MOIIHOCTH MeYH 3HAYMTENbHO NMPeBRIIAIOT KO-
NebaHus aKTHBHOMN MOII[HOCTH.

Hau6onee 4yBCTBUTENBHEIMHE K KONIeGAaHUAM HANPSAXEHH S 3JIEKTPO-
TIpMEMHUKaMHU SBJIAIOTCA OCBETHTENbHEE NMPHOOPH!, TelleBU3HQHHASN
annaparypa, peHTT¢eHOBCKHE YCTaHOBKH, 9BM, npusonn 6ymaronena-
TENbHEIX MalIKH H Ip.

Kone6anusa Tokos JICII nenatcs Ha ABa BUJA: Hepery/sipHble ¢ 4a-
croTo# o 1 I'll H OTHOCHTENBHO peryisapHele ¢ Yactorol 2—10 I'u, Pas-
Mep GpocKa TOKa HeperyJsipHhIX KoJieGaHHH ¢ BeposiTHocThio 0,95
He NpeBhIllIaeT HOMHHAJBHABIH TOK NeyHoro TpaHcdopMaropa. PasmMepsl
peryaspHuIX koseGaHuit B 60/BIIHHCTBE cyyaeB He Gonee 50 % HoMMu-
HaJILHOT'O TOKa.

B I'OCT 13109—-87 npuBeaeHs! 3HaYEHHA NONMYCTHMBIX KosieGaHHH
HaNpsXeHHs Ha BXOAaX IPHEMHMKOB 3JIeKTpHYeCKON 3Hepruu 1 clie-
AYIOIIHX TPeX CIy4Yaes:

1. Ha BXoxax ocBeTHTENbHBIX YCTAHOBOK C JIaMIIaMH HaKaJMBaHUA
B NIOMEMIEHHAX, T1e TpebyeTca 3HAYUTENIbHOE 3pUTelIbHOE HApsXEeHHe.

2. Ha Bxonax ocBeTHTENbHEIX YCTAHOBOK C TaMIlaMH HaKaJMBaHUA
B MOMENIEHHSX, IJie He TpebGyeTcs 3HAUYNTENBHOE 3PUTEeNIbHOE HATIPSXEHHE.

3. Ha Bxonax ocBETHTEILHBIX YCTAHOBOK C IIOMMHECLIEHTHBIMH JIaM-
naMu.

Ilpu npucoenuHeHHH K ceTH MolHBIX JCII ciegyer nmposepHuTh
COOTBETCTBHE KoJieGaHHH B ceTH obiiero nonbs3opaHus TpeGoBaHHeM
s cnydas 2. I1pu HecoGnioneHun Tpe6oBanuit TOCT cHUXeHue BIKA-
HH g JICII Ha xayecTBO 3/IEKTPO3HEPTHH B CETH MOXET GLITL JOCTHTHYTO
3a cyeT L(eJIOTO psjia MEPOIIPUSITHH, B TOM YHCIIe MyTeM Iepexojia BMe-
CTO JIaMIl HaKaJIMBaHHs Ha JMIOMUHECLEHTHOE ocBelleHue (cnyyai 3).
IToaTOMy HHXe paccMaTpHBaloTcs YCIIOBHS, NMPH KOTOPBIX KoNebaHHsA
HalpaXeHHd B «001Ie#t TouKes», BEI3BaHHEE paGoToit omuuouHux JCII,
He npessimaior gonycrumsele 1o FOCT g cnyyaes «2» ¥ «3»,

B cootsercTBuu ¢ OCT monmycTHMBble KoleGaHUA HANpAXeHHS co-

CTaBJIAIOT:
Ta6auua 5.60

Ilpn 9acToTe NoBTOpEHMH
HolTln 2-10Tn

HaumeHoBaHHe

Ha Bxonax ocBeTHTE/IbHHX YCTAHOBOK C IAMITAMM HaKa-
JIMBaHHA B NOMEILEHUAX, Tlle He TpebyeTcA 3HAYHTENb-
HOE 3pUTENBHOC HATIPpAXKEeHHE, H B TOUKaX 3NEeKTpHYe-
CKHX ceTel, K KOTOPHIM NMPHCOEAHHAIOTCH MOTpe6HTENH
C TAKHMH YCTaHOBKAMH (cyvait 2) 1,27 1,15-0,55

Ha Bxonax ocBeTHTEIbHHX YCTAHOBOK C IIOMHHECLIEHT-
HHIMH JIaMITaMH H JPYTHX IPHEMHUKOB NIeKTpHYecKolt
9HEPrHH M B TOYKaX 31EKTPHYECKHX ceTel, K KOTOPBM
NPHCOEAHHAKTCH ﬂO’IpeﬁHTCﬂlﬂl C TAKHMH YCTAHOBKa-
MH (cmyyait 3) 1,74 1,5-0,85
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Konebanus HanmpsAXeHHA B «001IeH Touke» NMpH paboTe OMMHOYHEIX
JCII MoryT 6uITh ONpeneeHbl cleaylomuM oGpaszoM:

8u%h =255 100 S 5u ., 5.3)
rae u:i — oTHoumeH e pasMaxa Toka [JCII X HOMHHaJILHOMY TOKY
wu  [IEYHOro TpaHcopMmaTopa (JUIsi HepeTyJIApHBIX KoiebaHuH
o = 1, mng perynsapaux a = 0,5);
S, — HOMMHaJIbHas MOIHOCTh TpaHchopmaTopa, MB-A;
S, — MomHocTs TpexdasHoro K3 B «obmelt Touke», MBA.

C yuerom Tpe6oBanmit 'OCT nonydyaeM ycoBHs:

Jns HeperynspHBIX Jns perynspHBX
xoneGanmit 1o 1 I'n xoneGannit 2—10 I'm

C naMnaMH HaKaJIHBaHHA:

s, 0,5-S,

8u%=S‘ -100£1,27 % 6u%=Tl-lmsI,15—0,55%
(cnyvatt 2) wim S, > 798, Wik S 2915,

C JIIOMUHECLIEHTH BIMH JIAMIIaMH:

5u%=%-100$1,74% du%=100<15-085%
(cnyqait ;) uiu S > 578, win S, 2 595,

Ha Bxomax npMeMHHMKOB 3JIeKTPHYECKON 3HEPTrHH € laMIlaMH{ Ha-
KaJIMBaHHA YCJIOBHE, NIPH KOTOPOM KoneGaHUA HanpsKeHHs B «06Ieh
TOYKe», BE3BaHHEIe paGoToit onHHoyHo# [ICII, He nMpeBHIMIAIOT NO-
nyctrumbie no F'OCT

5, 2 908, (5.4)
AHAaJIOTHYHO IS IPUEMHHUKOB C JIIOMHHECIIEHTHHMH JIaMNIaMu
S 2598, (5.5)

Jns rpynnel U3 «n» nevdel olleHKa KoneGaHuH HanpsaXeHHs BHION-
HSETCA C YYETOM CclieAyIomuX GaKkTopos.

1. KaxXau# MUK N7IaBKH, NPOIOIXAIOIHKCA HECKONBKO YacoB, CO-
CTOHT H3 TpeX TeXHOJIOrHYecKHX NnepHoloB (pacnjiaBlieHHe, oKHCIeHHe
¥ padHHHPOBaHKE) H KPAaTKOBPEMEHHBIX SKCIIIYaTALlHOHHBIX ITPOCTOEB.

HauGonbiee BausnHe Ha cets JICII oka3siBaeT B EPHON paciliaB-
JIEHHd, KOT/la HMEIOT MECTO HeycToluuBoe ropeHue ayr, K3 snextpo-
IOB C IIHXTOH, OGPHIBEL YT NpH o6Banax, pe3KHe NMepeMellleHus 3J1eK-
Tpoxos. B ocranpHue nepuonsl Tok JICII crabunusupyerca. [loaToMy
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s rpynnsl U3 «n» JICIT HeobGxomuMo yYMTHBATh TONBKO «m» medelt,
OIHOBpeMeHHO paGoTalonMX B peXXHMe paciiaBieHH .

BepoaTHocTs P, » COBTAICHN S NEPHONOB PACIUIABJICHUS «m» neqen
H3 «» COBMECTHO paﬁoralomux onpene.rme’rca

P =CrP g™ —— (5.6)

'(*'l M)!
ree CT — YHCJIO COYETAHHH U3 «n» 110 «ms;

It
P=—L — oTHONIEHHEe CYMMAapHOH JTUTENILHOCTH NMEPHOJOB pac-

T nnapieHHUA zr, K obmelt IMMTENEHOCTH paccMaTpHuBae-
MOTO BpeMeHH paGoTH MeYH f;
g=1-P

H3 popmynu (5.5) Heo6Gxonumo onpenenuTh HaubGoNbIlee 3HaYe-
HHeE «m», [IpH KoTOpoM P, 2> 0,05.

Jins rpynn ¢ yicnoM JICII n < 6 pacueTHBIE 3HAYEHHSA «m», IIPH KOTO-
paix BeposiTHocTH P, | > 0,05 (1151 cpenuero P=0,35), npuBefeHb HHXe:

n 2 3 45 6

m 2 2 3 3 4

Jns apyrux 3HaueHU# «P» M «n» 3HaAUYEHHE «m» olNipelensercs 1o dop-
myne (5.6).

2. B rpynne «m» nevyeil, OMTHOBpeMEHHO paboTAIOMIHX B pEXHMe pac-
nnapaeHus, 6pocku TokoB otaenbHHX JCII no BpeMeHH, KaK NpaBHIo,
HE COBMAJaloT.

B obmieM cnyyae nns «ms nevyei

100|352
Bub=—L I <Su%,, 5.7)

OTtclofia ycnoBHe BHNONHeHHA Tpebosanuit TOCT 13109—87 (npu
a=1udus<l,27 %)

5,290,352, (.8)
i=l

B cnyyae oMHOTHIHEIX Nevei:
S, 2905, V/m. (5.9)

Ilpumep 1.

Ha ogunrouHo# JCII-100 ycraHaBnHBaeTCA NeYHOH TpaHcdopMaTop
80 MB-A. OnpeieIMTh MHHHMAIBLHO ONYCTHMYIO MOmHOCTh K3 B «06-
et Touxes.

ITo popmyne (5.4) onpepensem:

8,590 - 80 = 7200 MB-A.
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Ilpamep 2.
To xe, uro B npumMepe 1 — g 6 coBmecTHO paboTaoniux neye.
Ilo Tabnuue unu dopMyne (5.5) onpenensem:

npun=6,m=4.
ITo dhopmyne (5.9) nmony4daem:
S, <90-80-/4 =14 400 MB- A.

Ecnu MmomHocTts K3 B «06me#t Touke» HeqocTaTouHa, Heo6X0MHMO
NnpH BEIGOpE CXeMBI 3NIEKTPOCHAGXEH U NpPeNyCMOTPETh MEPOIIPUATHSA
C Henblo NoBHMmMeHus MomHocTH K3, nu6o cuuxenus snuauusa JACII
Ha Ka4YecTBO 3JIEKTPOIHEPTHH B CETH.

IMopuimenne MomHocTH K3 B «o6mieit Touke» MOXeT ObITh JOCTHT-
HYTO NyTeM IIPHMEHEH M CHIENYIOUIHX MEPOTIPHATHIHA:

nepeHoca y3na npucoenuHeHus [ICII B TOUKy, pacroIoXeHHYIO /IeK-
TPHYECKH BJIMXe K 9HEproUCTOYHUKaM (MMMTAaHHE Yyepes OTHeIbHbIE TPaHC-
¢ opmatopsl ot PY Gonee BHICOKOTro HanpsXeHus, IpUMeHeHHA Iy6o-
KHX BBOJOB M Ap.);

YMeHbIlIeHHSl HHIYKTHBHOI'O CONIPOTHBIIEHHUS NMUTAIOIIUX TUHHUHA, Tpo-
HonbHoit xomneHcauuH BJI, coequHAIOMMX «061YIO TOYKY» C HCTOYHH-
KaMM, yTeM BKITIOUEHHS Ha MapajjefbHyI0 paboTy MUTAIONIMX THHK I
M TpaHC(HOPMATOPOB, EC/IH 3TO JONYCTHUMO IO YCIOBHAM paboThl CETH.

YMensmedue BauAHUsA paboTh JCII Ha KayecTBO 3NeKTPO3HEPTHH
B CETH MOXeT ORITh JOCTHTHYTO 32 CYeT CJIeAYIOIIEero:

NpUMEHEHHs YCTPORCTB IMHAMHYECKOH KOMIIeHCALIMH, CHHXAIOIMX
Tomuku Toka JICIT;

MEpONIPUATHH TEXHOJIOrHYECKOr0 XapaKTepa: CTabMIIM3a1 M} YT H, Bbl-
Bopa pauHOHAJIEHOIO peXHUMa paboThl NeYH, BHeApeHUA rpaMKoB corjia-
coBaHus paboThl rpynn JCII (co cABHroM Bo BpeMeHH LIMKJIOB ITJIAaBKH).

OcymecTBieHHe YKa3aHHEIX MEPOIIPHATHH OrpaHHYMBAET pa3Mephl
KoneGaHUH HanpsiXXeHHUs B «0bB1eH TOYKE», IPH 3TOM YMEHBIIAETCH «OL»
B BEIpaxXeHH X (5.3) u (5.7), 4To NPHBOAHUT K CHHXEHHIO MUHHMAJILHO J0-
MYCTHMOTO 3HaYeHHA S, .

5.8. KOMMJIEKTHBIE TPAHC®OPMATOPHbIE
NOACTAHLIUMU

OAO Camapckuit 3aBoj «DnekTpoiuT» Beinyckaer KTIIb Monep-
HusuposaHHue KTIIB(M) 35-220 xB u KPY 110 u 220 xB 6so4yHoro
tuna (KPYB) no Tunossim cxemaM. Hcnons3zoBanue KPYB ocHoBaHO
Ha NpHMEHEHHH XecTKOH OlIMHOBKH 63 COOpYXeHHA MOPTaJIOB.

HoMenxknatypa u3enuit 3aBojia ¥ MX KpaTKas TEXHMYECKadA Xapak-
TepHCTHKA NIpHBeJeHa B Taba. 5.61.
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TabGnuua 5.61

KoMunexTEbe TpancdopMaTOpENe HOACTAHIHH
6Gnounme monepansnposannsie KTTIB(M) 35-220 xB

HauMcHOBaHHE
Kparkas TexHugeckas
HINeNnHd, THI, O6nacTh NpHMEHEHUA p:apnxrepuc-rnn
cepus
KTIIB(M) KinnmatHyeckoe CxeMH ITaBHHX /16 KTPHYECKHX
220/110/10(6) kB | ucnonHenne — Y1, XJI1 | coenunennit — 1, 3H, 4H, 5H,
TH — 064; no I'OCT 15150-69 5AH, 6,7, 12, 13, 14* u np.
OAIIL.143.020 (no TpeGoBaHHIO 3aKa39HKa).
HoMuHanbsHOE HanpaXeHHe:
BH - 220xB
CH-'110xB
HH - 10 (6) xB.
MomHocTts TpancdopMaTopa
63—125 MBA
KTIIB(M) Knumarudeckoe CxeMH IaBHHX 3JIEKTPHYECKHX
220/35/10(6) xB | ucnonnenne — ¥1, XJI1 | coemunenuit — 1, 3H, 4H, 5H,
TH — 064; no 'OCT 15150—-69 5AH, 6,7, 12, 13, 14 u np.
OAIII. 143.020 (io TpeGoBaHMIO 3aKa34YHKa).
HoMHHanbHOE HanpsaXeHHe:
BH —220xB
CH-35kB
HH - 10 (6) xB.
MomuocTs TpancdopMaTopa
25—-40 MB'A
KTIIE(M) Knumarnyeckoe CxeMH ITaBHHX 3JIEKTPHYECKHX
220/10(6) B HcnonHenHe — Y1, XJI1 | coexunennmit — 1, 3H, 4H, 5H,
TH — 064; no F'OCT 15150—69 5AH, 6,7, 12, 13, 14 u ap. (no
OAIIIL.143.020 Tpe6oBaHHIO 3aKa3YHKa),
HoMHHanbHOE HanpaXeHHe:
BH - 220xB
HH - 10 (6) xB.
MomHocTs TpaHchopMaTopa
40—-63 MB-A
Mo pasBUTHM KnumaTnyeckoe CxeMHul ITaBHBIX /IEKTPHYECKHX
cXeMaM ucnonHenue — Y1, XJI1 | coenuHenu#t — 12, 13, 14 u ap.
(KPYE 220 kB) | no I'OCT 15150—69 (mo TpeGoOBaHHK IO 3aKa3YHKA)
TH — 064; H IF'OCT 15543.1-89.
OAIIL 143.020 CreneHb 3arpsai3HeHHA

n3onauuu — I, 11

no F'OCT 9920-—89.
KnumaTtHyeckHit paiton
no setpy I-1V
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MNMpoanonxeHue Tabn. 561

HanmeHoBaHHe
Kparkas TexHHYeCKas
H3JeNHA, THIT, O61acTs NPHMEHEHHSA pmpnmpm_mm
cepua
KTIIb (M) KnumaTHuyeckoe CxeMH MaBHHX 3/EKTPHYE-
110/35/10(6) kB | ucnonHenue — ¥1, XJI1 | cKuX coeTMHEHHH Ha CTOPOHE
TH - 064; no FOCT 15150—-69 110xB — 1, 3H, 4H, 5H, 5AH,
OAII1.143.020 H I'OCT 15543.1-89. 9 u xp. (no TpeGoBaHMI0
CreneHb 3aIpA3HEHNs | 3aKa3uMKa).
naonsuuu — I, I1 HoMHHanbsHOE HapsIXEHHE:
no 'OCT 9920—89. BH - 110xB
KnumatHueckuit paftoH CH-35xB
no setpy I-IV HH - 10 (6) xB.
MowHocTs TpaHcdopMaTopa
6,3—63 MB-A
KTIIB(M) KnnMartHyeckoe CxeMH IIaBHHIX 3JICKTpHYe-
110/10(6) xB HenonHeHue — Y1, XJI1 | ckux coenfHHeHH# Ha CTOpOHE
TH — 064; no 'OCT 15150—-69 110xB — 1, 3H, 4H, 5H, SAH
OAIIL.143.020 uTOCT 15543.1-89. M Op. (o TpeGoBaHMIO 3aKa3-
CreneHb 3arpa3HeHusa | 4MKa).
naonauuu — I, I1 HomuHanbHOe HanpsiXeHHe:
mo I'OCT 9920—89. BH - 110xB
KnumMaTuyeckuit pailoH HH - 10(6)xB
mo Betpy I-1V MomHocTb TpaHchopMaTopa
2,5-63 MB-A
ITo pa3BHTHM KinmaTnyeckoe CxeMH IIaBHHX 3JIeKTPHYECKHX
cxeMaM ucnonHenue — Y1, XJI1 | coenuuenuit — 12, 13, 14 u ap.
(KPYB 110xB) | moI'OCT 15150-69 (no Tpe6GoBaHHIO 3aKaIIHKa)
TH — 064; u TOCT 15543.1-89.
OAIII.143.020 CreneHb 3arpa3HeHN
naonauuu — I, I1
no 'OCT 9920-89.
KnumaTHyeckuit paitoH
no Betpy I-1V
KTIIB(M) KnumMatuyeckoe CxeMBl IIaBHBIX 3JIEKTpHYE-
35/10(6) xB ucnonHenue — ¥1, XJI1 | ckux coefMHEeHUH Ha CTOpOHEe
TH — 064; no I'OCT 15150-69 35kB - 3H, 4H, 5H, 5AH, 9.
OAIII.143.020 u T'OCT 15543.1-89. HomHHanbHOE HanpsxXeHHe:
CreneHs 3arpa3HeHus BH —-35kB
u3onsuuu — I, I1 HH - 10 (6) xB
no 'OCT 9920-89. MomuocTs TpaHcdhopMaTopa
KnumatHyeckuit pation | 1-16 MB-A
no Betpy I-1V
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OxoH4YaHHe Tabn. 5.61

HaumeHoBaHMe
watcnns, Tun, | O6macts mpuMcHenns o
cepHA %
KTIIB(M) KnumatHyeckoe CxeMHl I'/TaBHHIX 3NIeKTpHYe-
35/10(6) xB HenonHerue — ¥, XJI1 | cKHX coeqHHEHH Ha CTOPOHE
TH - 064; mo F'OCT 15150—69. 35xB—3H, 4H, 5H, 5AH, 9.
OAIIL.143.020 CreneHb 3arpA3HEHHA HomuHansHOE HanpsiXeHHe:
u3onsuuu — I, 11 BH-35xB
mo 'OCT 9920-89. HH - 10 (6) xB
Knumatuueckuit paiton | MomHocTs TpaHchopmaTopa
no Betpy I-IV. 1-10 MB-A
IMpuMeHserca B HedTe-
H rasofo6HBaloIHX
OoTpacidax H op.

*CxeMH 3/IeKTPHYECKHX COeIHHEH U MPUHATH 110 THMOBKHM pelleHUAM HHCTH-
TyTa «DHEProceTHIIPOEKT>.

B 06beM 32aBOJICKOI MTOCTaBKH BXOAAT OCHOBHOE 3JIEKTPOTEXHHYECKOE
oGopynoBaHHe (32 MCKIIOYEHHEM CHJIOBBIX TpaHC(HOpPMAaTOPOB), MeTaJlIo-
KOHCTPYKIIHH PY, olIMHOBKa M BclioMorarejisHoe o6opynoBaHHe.

Texnnyeckue napamerpsl KTITB(M) 35-220 xB xapaxkTepuaylorcs

IAHHBIMH TabJ. 5.62.
Ta6bnuna 5.62

Texuuueckue napamerpu KTITB(M) 35-220 kB

3nageHHe MapaMeTpa NpH HOMHHANEHOM
HanpsaxeHuu BH, kB

220 110 35 10(6)

[Mapamerp

HoMHHaJIbHBIA TOK ITaBHEIX .
ueneit, A 630 630 630 | 1000*-2000

Houwuansui Tok cGopHEX | 1099 | 10002000 | 630 | 630-2600

Tok 3neKTponHaMHYecKoft I .
cTOMKOCTH OLIHHOBKH, KA 31 51;80 26 31; 80

Tok TepMHYecKO# CTORKOCTH _
B TeYeHHe 3 ¢, KA 20 20 10 20; 31,5

* Ina nepensuxHoit KTITB(M) 35 xB.

TexHuyeckue nokasatenu KTIIB(M)110/10(6), 110/35/10(6) xB
¢ TpaHcopmaTopaMH o 40 MB'A 1 KOMIUIEKTHBIX TpaHchopMa-
TOPHHIX NolcTaHUMOHHEIX YcTaHOBOK (KTIIY) 35/0,4 kB npusenexpi
B Tabn. 5.63-5.64.
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Ta6nuua 5.63

Texuuueckue noxasarean KTIIB (M) 110/10(6) u 110/35/10(6) xB

¢ Tpaucopmaropamu ao 40 MB-A
KTITB (M) KTIIB (M)
OcHodiLie ROXA3STERN 110/10(6) xB 110/35/10(6) kB
Cxema OPY 110 kB 110-3 | 110—4 | 110-5 | 110-3 | 1104 | 110-5

Cxema OPY 35 kB - - - 35-9 | 35-9 | 35-9
IMnomans, M? 945 1584 1944 1008 2078 2376
Pacxon Metanna, T 2 3 3 2 4 5
Pacxop c6opHoro

XenesobeToHa, M? 31 39 46 5 51 58

Ta6bnvnua 564

Texuuueckne napamerpu KTIIY 35/0,4 kB

[MapameTp

3HageHHe MapaMeTpa

MoHocTe cHnoBoro TpaHcdopmartopa, KB-A

100, 160, 250, 400, 630

HoMHHansHOE HanpsAXeHHe Ha ctropoHe BH, kB

35

YpoBeHs 3ByKa, IBA

HoMuHansHoe HanpsaxeHue Ha ctopoHe HH, xB 0,4
HoMHHanbHHt TOK NMpegoxpaHuTens 35 KB, A 5; 8; 16; 20; 31,5
HoMHHaNBHHHA TOK OTKNIOYEHHS NpefoXpaHuTena | §
35kB, kA

60

5.9. TEXHUHECKUE NOKAIATEIU

OTAENbHbLIX NMOACTAHLIUA

Huxe npuBeleHbl XapaKTepPUCTHKH H TeXHHYECKHe NOKa3aTeli OT-
nenpHBiX I1C 110-500 xB, BEINONTHEHHBIX B MOCIEAHHE TONBI.

IIC 110/10 B

Ta6nuna 5.65

XapakTepHCTHKAa NOACTAHLIHH

MolHocTs

50 MB-A

[naBHas cxema 3NEKTPHYECKHX
COeNHHEHH I

110-4H; 10-2
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OkoHyaHHe Tabn 565

XapaKTepHCTHKa NOACTaHIIHH

Tun 1 KoHYecTBO TpaHcdopMaToOpoOB

TPAH-25000/110; 2 wr.

THN U KonHYecTBO BRIKJIIoYaTeNeH

Ha CTOpOHe
BH BMTI-1106-25/1250; 2 wrT.
HH BK3-10-1600, 1000, 630-20; 40 wuT.
KONIHMYECTBO OTXOMAMX IHHHA
Ha CTOpOHe
BH 2
HH 30
HcToyHHK peakKTHBHOH MOLIHOCTH Her

BH]I pacTipeieIuTeIBHOTO YCTPOCTBA

BH — oTKpHITH}

Tun IIC PoccunHas
Martepuan KOHCTPYKLIHH 30aHH A CbopHuiit kene3obeToH
Marepuan KOHCTPYKIIMH NTOPTAaJIOB C6opHHit Xene3o6eToH
OPY 110xB
IpyHTH CynecH ¥ CYITHHKH
Konungecrso
TexHHUeCKHE NMOKA3ATENH E“,Il;;‘H.
’ Bcero Ha 1 MB-A
Pacxon MeTanna T 117 2,34
Pacxon GeToHa H Xene3obeToHa, M’ 690,4 13,80
BT. 4. cbopHoOro M? 552 11,04

Tabnunua 5.66

TIC 220/110/10 B

XapaKkTepHCTHKA MOACTAHIUHH

MoumnocTs

400 MB-A

I'maBHas cxeMma 3IeKTPHYECKHX
COeIHHEHH

220-7; 110-12

Tun ¥ KonuyecTBo TpaHchopMaTOpoB

ATAITH-200000/220/110; 2 wr.

THI H KONHYECTBO BHKJIIOYaTE/IeH Ha
CTOpOHE

BH

CH

¥-220-1000; 2 wT.
V-110-2000; 4 wr.,
MKII-110M-630; 10 wrT.
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OxoH4YaHHe Tabn 566

XapaKTepHCTHKA MOACTaHIHH

KonuyecTBO OTXOAAIIMX NHHUHA
Ha CTOpOHE

BH 2

CH 10
HCcTOYHHK peaKTHBHOM! MOIITHOCTH Her
Bup pacrnpenenuTeIsHOT0 yCTpoRcTBa

BH OTKpHTH

CH OTKpHTH
Tun IC PoccrmHasn
MarepHan KOHCTPYKLHMH 30aHHH} COBopHuH Xene306eToH
MarepHasl KOHCTPYKIIMH IOPTaoB

OPY 220xB C6opHH#t Xene306eToH

OPY 110kB CoopHu it Xene306eToH
I'pyHTH I'nuHa nonyTeeplas

Konunaectpo
TexHugecKHe NoKaaTel i"s‘;{"'
: Bceero Hal MBA

Pacxon MeTanna T 648,0 1,62
Pacxox 6eToHa u Xene3obeToHa, M’ 2455,0 6,14
B T. 4. c6opHoro M} 1956,0 4,89

Tabnuua 5.67

TIC 330/110/10 B

XapaxTepHCTHKA NOACTAHLHH

MolHocTh

400 MB-A

naBHas cXeMa 3NEKTPHYECKH X
COeAMHEHHNA

330-7; 110-13; 10-1

THI K KOJIH4eCTBO TpaHchOpMaTopoB

ATALTH-200000/330/110; 2 wr

Tun H KonTHYeCTBO BHKTIOYaTeNnel
Ha CTOpOHe

BH

CH

BB-3305-31,5/2000; 4 .
BMT-1105-25/1250; 3 .
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OkoHuYaHHe Tabn 5.67

XapaKkTepHCTHKA NOACTAHITHH

KonngecTso oTXoMALIMX THHH I

Ha CTOpOHeE
BH 2
CH 4
HcToyHKMK peaKTHBHOR MOIIHOCTH Her
Bun pacnpeeIHTENLHOTO ycTpoitcTBa
BH OTKpHTH
CH OTKpHTH
Tun IIC PoccunHas

Marepuan KOHCTPYKLHH 30aHHMH

Tuna BM3, xupnuy

MaTepuan KOHCTPYKIIHH NOPTaoB

OPVY 330 xB C6opHH it XenezobeToH
OPY 110 kB C6opHHt XeTe306eTOH
I'pyHTH INeckn nuneBaTHE NJIOTHLIE

C npocaofKaMy cynecH

Konunuecrso
Texungeckne MmoKa3aTelH EJ!;:‘H
M Bcero HalMBA
Pacxonx MeTanna T 80,0 0,20
Pacxon 6GeToHa M Xene3o6eToHa, M? 1929,0 4,82
B T. Y. cGopHOro M’ 1742 4,36
Tabnuua 5.68
IIC 500/220/10 xB
XapaKTepHCTHKa NOACTAHUHHE
MouHocTs 1002 MB-A

InaBHaA cxeMa 3NIeKTPHYECKHX
COCOIHHECHHHA

501 — TpeyronsHuK; 220-12

THN K KonHYecTBO TpaHchopMaToOpoB

AOMILTH-167000/500/220; 6 wT.

THn 1 XonHYecTBO BHKIIOYaTeeH
Ha CTOpPOHE

BH

CH

BB-5005-31,5/2000; 4 wrT.
BMT-40/2000; 4 .
BMT-25/1250; 5 wir.
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OxoHYaHue Tabn 568

XapakTepHCTHKa NMOACTAHUHH

KonuyecTBo oTXOIALMX THHHI Ha
CTOpOHE

BH

CH

1
5

HcToYHHK peakKTHBHO MOIIHOCTH

KCBBO-110/11; 2 wT.

Bun pacnpefeHTeIbHOro ycTpoiicTBa

BH OTKpHTHI
CH OTKpHTHI}
Tun IIC PoccrinHas

MarepHan KOHCTPYKLIMH 30aHMI

C6opHuI Xene306eToH THTa BM3

MaTepHan KOHCTPYKIIMH NOPTaJoB

OPY 500 xB MeTannnyeckue

OPY 220 xB XenesobeToHHHE
I'pyHTH I'uHa, CYTIMHKH

Konuuecteo
TexHHYECKHE NOKa3aTe/H E“n;;{H
2 Bcero Ha 1 MB-A

Pacxon MeTtanna T 819 0,82
Pacxon 6eToHa 1 Xene3obeToHa, M’ 6507 6,5
B T. Y. c60pHOro M’ 6188 6,18

HopMBsl Ipoo/mXHTeTBHOCTH NMPOEKTHPOBaHUA U cTpouTeabeTBa [1IC
(CHuII 1.04.03—85) npuBeneHs! B Tabn. 5.69.

Tabnuua 569

HopMEl Npo0/KHTENBHOCTH NPOEKTHPOBAHNA
H CTPOHTE/bCTBA NOACTAHNKH

HopMu npopomxurens-
HOCTH NPOCKTHPOBAHHMA
H CTPOHTENLCTRA,
Xapakrepucruka [I1C MeC., BT. 4.
NPOEKTH- | CTPOHTENb-
pPOBAHHMSA CTBa
I1C 110/10 xB c onHuM WU ABYMA TpaHchopMaTopa-
MH MOLIHOCTbIO KaXnu it 2500 xB-A 10 2
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[Nlpogonxenue tabn 569

XapaxrtepucTHka [IC

HopMH nporonxurens-
HOCTH MPOEKTHPOBAHHA
H CTPOHTE/ILCTEA,
Méc.,BT. 9.

NpPOEKTH-
POBaHUA

CTPOHMTENB-
cTBa

I1C 110/6-10 xB c onHuM MK ABYMS TpaHcdopMaTO-
paMM MOLIHOCTBIO KaXnift 2500—16 000 xB-A
BKJIIOUMTENBHO

11,5-13

T1C 110/35/10 kB (koMnIeKTHasA) ¢ OMHKM UJTH ABYMSA
TpaHchOpPMATOPaMH MOIIHOCTEIO Kaxan# 2500
mo 25 000 kB-A BKJIIOYHTENBHO

14

I1C 110-150/35/6-10 xB c omHuM MK ABYMA TpaHchop-
MAaTOpPaMH MOLHOCTRIO KaXxauiid 2500—40 000 xB-A
BKJIIOYHTEIBHO

15

7-9

I1C 220/6-10 nam 220-35/6-10 xB (koMnneKTHasA)
C OXHHMM HJIH AByMS TpaHchopMaTOpaMH MOLHOCTBIO
Kaxas# go 63 000 xB‘A BKIIOYHTENEHO

16

I1C 220/6-10 unu 220-35/6-10 xB ¢ ofHHM HAH
JBYyM#A TpaHchopMaTopaMH MOLHOCTEIO KaXIH it
10 63 000 KB'A BKIIOYHTENBHO

T1C 220/110/6-10 kB (xoMmnneKTHasA) C ONHHM HJIH
HABYMs TPpaHcGOpMaTOPaMU MOITHOCTBIO KaX Ikl #
o 125 000 kB‘A BKTI0YHTENBHO

17

I1C 220/110/35/6-10 xB ¢ xsymsa TpaHcdopmMaTopa-
MH MOLIHOCTBIO KaXxauift no 250 000 xB-A BK1l04Y M-
TeJBHO

18

15

I1C 330/110-150/35/6-10 xB ¢ nByMs TpaHcdopma-
TOpaMH MOLIHOCTHIO KaXxIuit no 250 000 kB-A
BKJTIOYHTENBHO

19,5

18

I1C 500/110 kB c aByM# TpaHchOpMaTOpPaMH MOIITHO-
cThio Kaxauit no 250 000 xB-A BK1I0YHTENBHO

35,5

18

I1C 500/110-220/35/10 xB ¢ nByM#A rpyniiaMH TpaHc-
¢opmaTopos MomHocTsI0 3x167 000—3x267 000 kB-A
BKJIIOYHTENBHO

38

22-23

I1C 500/220-330/110 xB c nByMsa rpynnaMH TpaHc-
¢dopmaTopoB MomHocThIo 3x167 000 K B-A BKJIIOYH-
TeNBHO

38-39,5
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OkKkoH4yaHHe Tabu 569

HopMmu npogonxurens-

HOCTH NPOCKTHPOBAHHA
H CTPOMTENLCTBRA,
XapaxrepucrHka [1C MeC., BT. 4.

NMpPOCKTH- | CTPOHTENb-
poBaHHA CTBa

T1C 750/500-330/35 xB c xByMs rpyninaMu TpaHcdop-

MaTopoB MOIIHOCTEI0 3x333 000—3x417 000 xB-A

BKJIIOYHTENBLHO 47 31-33

I1C 750/500/330 xB ¢ AByMA rpynnamMu TpaHcgop-

MaTopoB HanpsaxeHueM 750/330 kB moiHocThIO

3x333 000 u c AByMA rpynnaMu TpaHcopMaTo-

poB HanpsaxeHHeM 750/500 kB MouiHOCTBIO

no 3x417 000 xB-A BKN104HTENBLHO 56,5 36

3eMeNbHEIE TUIOINAAH, OTBOAMMEIE nofn crpouTenscTBo IIC, mpen-

cTaBNeHKI B Tabu. 7.17.



Paspen 6

TEXHUKO-3KOHOMUYECKUE PACHETDI
NPU NPOEKTUPOBAHUU :
SNEKTPUMECKUX CETEN

6.1. OBLUME NOJIOXXEHUS

OcHoBHoOHt 1enblo pacyeToB 3()(eKTUBHOCTH Pa3sBUTHS DeKTpHUE-
CKHX ceTel ABIAeTcA BHIGOpP ONTHMalbHOH CXEMEI CeTH MpH 3alaH-
HBIX Harpy3Kax, 3JIeKTponoTpebieH UM, pasMellleHHH HCTOYHHUKOB U MO~
TpebuTeneit. B mpakTHKe NpOEKTUPOBaHHUSA 3NEKTPHYECKUX ceTel H 3Hep-
rocHcTeM AN BhIGOpa MpeqMmoYTHTENHHOIO BApPHAHTAa Pa3BUTHSA CeTH
HCMONb3yeTcd KPHUTEPHH NMpHBENEHHBIX TUCKOHTUPOBaHHEIX 3aTpaT
TP YCIIOBMM, UTO CpaBHHBaeMble BapMaHTHl 0GecreuuBaloT OAUHAKO-
BHI# SHepreTHYecKHit 3¢ dexT.

B ycnoBusix pelHOYHOMH 5KOHOMHMKH NMOTpeGoBaIUCh HOBBlE METOIBI
TeXHHKO-3KOHOMHYECKHX 060CHOBaHMH, MOCKOIBKY 1le/bI0 MHBECTOPA,
Kak NMpaBUNo, ABJseTcs BEOOp 06beKkTa AN Hanbonee 3¢ peKTHBHOTO
pasMellleHHs KaluTanaa.

Ha ocHoBaHuH aHanu3a 3apyGexXHOTo, B OCHOBHOM eBpomneickoro,
onbiTa GHUIH cOCTaBNeHH «MeToqUUecKHe peKOMEHIAIUMU 1O OL[EHKE
3¢ heKTUBHOCTH HHBECTULIHOHHEIX NMPOEKTOB U UX oTGOpYy Wi hUHAH-
CHpPOBaHHSA», YTBepXAcHHEIE B 1999 r. MuHHcTEpCcTBOM 3KOHOMHKH PO,
MuHucrepcTBoM ¢pHHaHcoB PP, [ocygapcTBeHHBIM KOMHTeTOM P®
IO CTPOMTEIbHOM, apXUTEKTYPHOH! M XHIHIIHOMK MoMUTHKE. B 5THX pe-
KOMeHIaLUAX NMPeToXEHBI cllelylolye ToKa3aTeaH 3¢ eKTHBHOCTH:

IoKa3aTeNu KoMMmepueckoit (buHaHcoBOH) 3¢pdeKTHBHOCTH, YUUTEI-
BajolIKe (DUHAHCOBBIE NMOCHEACTBUS peaJM3allMH NpoeKTa IJis ero He-
NOCPEACTBEHHBIX YYaCTHUKOB;

1oka3sarenu bloaxeTHOH 3¢ GdeKTHBHOCTH, oTpaxXaloniue hbHHaHCO-
Bhle TIOCTIEACTBUA OCYILECTBIEHUSA NpoeKTa IIs GelepaNlbHOT0, peruo-
HaJILHOTO MJIX MecTHoro GloxKeTa;

MoKa3aTre/ii ObIIEeCTBEHHOM (COLMabHO-3KOHOMHYECKOH) 3 (eKTHB-
HOCTH, YUMTHIBAIOIIME 3aTPATH H pe3y/bTaThl, CBA3aHHLIE C pealu3allu-
el mpoeKTa, BEIXOASALINE 32 MpeNeNibl NPAMBIX GHHAHCOBLIX HHTEPECOB
Y4YacTHHKOB MHBECTHIIHOHHOIO NIPOEKTa H JOMYCKalOUIHE CTOMMOCTHOE
BhID2XEHHE.

Jna xpynmHoMaclTabHEIX (CYNIECTBEHHO 3aTparuBalolMX HHTEPECH
TOpoZia, perHOHa MM Bee PoccHH) MPOEKTOB peKOMEHIOBAJIOCH OLIEHH-
BaTh 9KOHOMUYECKYIO 3(peKTHBHOCTE.
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DddexTHBHOCTS KaNHTANBHEIX BIOXeHHH (MHBecTHIMH) ompene-
JIsieTcsl COIOCTaB/ieHHeM 3aTpaT M nojydaemoro 3¢ddexra. B obmem
clly4yae B KayecTBe 3aTPaT PacCMaTPHBAIOTCH HHBECTHIIHH, 3KCILTyaTa-
LHOHHKIE H3IePXXKH, BHILIATA POLIEHTOB U MOralleHHe KpeluTa, HaJlo-
T'H, a B KayecTBe nony4aeMoro a3¢¢exra — BEIpyUYKa OT pealH3allUy Ipo-
JYKITHH,

DNeKTpHYeCcKHe CETH CAaMM He IPOM3BOAAT IMPOAYKIHIO, KOTOpas
Morna 6nITh nNpoAaHa ¢ Nenbio NoNyYeHUs NPHUOBIIH, a OCYLIECTBIAIOT
YCIIYTH IO TPAHCIIOPTY 3JEKTPOSHEpTHH, YIIPaBJIeHHIO peXHMaMu pabo-
TH 3HeprocucteMnl M T. A. [ToaTtoMy 3¢ deKTHBHOCTE 0OBEKTOB 3JIEK-
TPHYECKON CeTH JONMXHAa OLIEHMBAThCH MO MX BAMSHHIO HA CTOHMMOCTH
nocTaBisAeMol norpeGHuTeNo 3NeKTposHepru. ITocKoNbKY HHBECTHIIHH,
Heo6xouMBble AJIS OCYIIEeCTBAECHHS 3/1eKTPOCETeBOro CTPOUTENBCTBA,
B KOHeYHOM MTOre obecrieyuBaloOTCs 3a cYET BeeX norpeburenelt, onna-
YHBAIOMIMX UX Yepe3 Tapud Ha 3/IeKTPOIHEPruIo, 060CHOBaHHE HHBECTH-
Uu# NONXHO BEIMONHATHCA 1O KPUTEpHIO obuwecmsennoil (coyuarvro-
3KxoHOMUYecKol) Apgexmusnocmu, OTpaxaiouleMy MHTepechl Bcex Mo-
TpebuTeNEi, T. €. QOPMANLHO TAK Xe, KaK M NPH IJIAHOBOH SKOHOMHKeE.
Iloaromy 3dibexT nOMXEH ONMpeneAThCA NYTEM COMOCTABIEHHS 3aTpaT
c apdexToM, monyuaeMbIM MOTPEOHTENAMH OT OCYLIECTBIICHHSI CETEBO-
I'o MpoeKTa.

B cHny ykazanHBIX 06CTOATENBCTB METONHKA onpeneeHUA 3¢ dex-
THBHOCTH 3JIEKTPOCETEBLIX 0OBEKTOB NOJIKHa OCHOBLIBATLCS HA CNEdy-
IOLAX OCHOBHBIX TIOJIOKEHHAX:

1. IIpu BrIGOpe BapHaHTa Pa3BUTHA CETH (IIPH ONMHAKOBOM IIPOM3-
BOICTBeHHOM 3¢ dexTe) B KayecTBe OCHOBHOTO KPHTEPHS HCIIONb3YeTCH,
KaK MpaBHJIO, YCTIOBHE MHHHMYMa NMPHBeAeHHHX (TUCKOHTHPOBAHHKIX)
3aTpaT. B OTHEeNBHEIX CIYYaAX C JUIHTENBHBIMH pacueTHBIMH IIepHONAMH
BhIGPaHHHKI#f BADHAHT MOXET NPH HEOOXONUMOCTH NPOBEPATHCA 10 KPH-
TepHAM 3(pGeKTHBHOCTH HHBECTHIHHA B OOBEKT.

2. Bu6op BapHaHTa KPYMHBIX KallHTAJIOEMKHX CETEBEIX OGBEKTOB
C JUTMTENILHEIMM CPOKAMH CTpOHTeNbCeTBA M 3KcIunyaTauuy (I1I1T, anek-
Tponepenayu 1150 xB u ip.) peKOMeHaYeTcA MPOBOAKTH MYTEM aHANH3a
CHCTEMB Moka3saTenei 3¢dexTHBHOCTH HHBeCcTHIHH. [Ipu 3TOM B cny-
Yyae HeOJHO3HAYHOCTH McxoiHOH HHpopMallUH Lejlecoobpa3HO BapbH-
pOBAaTh ITOKa3aTe/Id ¥ HOPMATHBHI C [IeJbI0 POBEPKH YCTOUYHBOCTH pe-
3yJIBTaTOB.

3. Inga ceTeBBIX OOBEKTOB, COOpPYXaeMBIX JUIS BHEIIHETO 3JIEKTPO-
cHabXeHHA NMPOMBIIJIEHHBIX NMPEANPHATHH, BHIGOp BApHAHTA CXEMBI
MOXET ONpeAeNATECA 10 KPHTepHIO MpHBENeHHHIX 3aTpaT. Ecnu BegyT-
cA pacyeThl no BuGOpy niIomajgkKH, ONTHMaJbHAas cXeMa BHENIHEro
3NeKTPOCHAOXeHHsl pacCMaTpHBaeTcs I KaXAoi Iuiomanku oTAeNs-
Ho. Ha ocHoBe BEIGpaHHOH CXeMEI BHEIIHETO IEKTPOCHAGXeHU A HIEKTpO-
cHabxalomas opraHu3alHs coobmaeT noTpebUTEN0 pacyeTHRIE TapHDBI
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Ha 3JIEKTPO3HEPrHIo. 3TH Tapu(dhl HCIONB3YIOTCA NOTpebUTeNIeM JUIS pac-
yeToB 3¢ (PeKTHBHOCTH HHBECTHLHH B 0OBEKT.

4, ina ceTeBHX 00BEKTOB, COOPYXaeMBbIX A BEAaYH MOIIHOCTH
SMIEKTPOCTAHU U, ONTHMAJIILHEIA BADHAHT ONpeleNseTcs 10 KPUTEPHIO
NpHBeJeHHBIX 3aTpaT (MPH BHGOPE MIOIIANKY SIEKTPOCTAHIMH — JUIS
KaXIOH niomaaky B OTAENbHOCTH). KamuTaNnbHble 3aTPaTH M OKCITya-
TALMOHHEIE H3EPXKH ceTeBLIX 06BEKTOB BKJIIOYAIOTCA B COCTaB 3aTpar
3IeKTpOoCcTaHUMH 1S onpeneneHUs 3¢ PeKTHBHOCTH X CTPOMTEILCTBA.

6.2. CPABHUTEJIbHASI 3DDEKTUBHOCTD
BAPUAHTOB PA3BUTUA SJIEKTPUHECKOW CETH

O6ocHoBaHMe pelieHU} (pexoMeHaatuit) NpH NPOeKTHPOBAHHMH 3JIEK-
TPHYECKHX ceTell OCYIIECTBIAETCA Ha OCHOBE TEXHMKO-3KOHOMHYECKOro
COIMOCTAB/IEHHS BADHAHTOB CXeM M MMAapaMeTpPOB CETH IIYTeM OLIEHKH HUX
cpaBHHTenbHON 2 dexTHBHOCTH. O6G0CHOBaHHE peleHHH NPOU3BOANT-
cA MO MHHHMYMY 3aTpaTr NpH YCIOBHH, YTO CPaBHHBaeMble BapHAHTH
oGecneyHBaloT ONHHAKOBRIH (MK TpebyeMblif) sHepreTHuecKH# 3¢dexT.

B yc/oOBHAX NJIaHOBOX SKOHOMHKH TeXHHKO-3KOHOMHYECKHE M0~
Ka3areIH 0OBEKTOB 3JIEKTPO3HEPreTHKHM OLIEHHBAJIACh B Hallleil cTpaHe
110 H3BecTHOM popMyJie NpUBeNeHHBIX THCKOHTHPOBAHHEIX 3aTpaT:

T,
3,=Y\(E,K, +AH,)(1+E,, )", 6.1)
=l

rae 3, — NpHBEICHHbIE 3aTPAThI;

K, — KanuTajibHBIE 3aTPaThl B Iof f;

E, — HopMaTHBHHIN K03QPuUMEHT 3D HeKTHBHOCTH KAl UTANIBHBIX
BJIOXEHH I, Ha3HAYEHHE KOTOPOro — [IPUBEAEHHE KATIH TAJIbHBIX
3aTpaT K YPOBHIO €XeTroIHbIX H3IepXeK;

AU, — exeronHoe npupamenue uzgepxek Usron, AU =H - H _;

1= 1, cions L3

T, — nepuoa BpeMEHH CTPOMTENBLCTBA M BKCNAyaTallHH 06beKTa
¢ M3MEHAIOMUMHCA H3lepXKaMH;

E_, — HOpMaTHB NpHBe/IeHHs (IHCKOHTHPOBAHHS) Pa3HOBPEMEHHBIX
3arpar;

i — ron npHBeNeHHA.

MeToa npHBeneHHEIX 3aTpaT MpeAnoaara, YTo Nocjae OKOHYAHHA
cpokKa ciyX0kl 06BeKT oJIXeH GBITH BO306GHOBINEH, Ul YEro B COCTaBe
€XEerofAHHX H3epXeK YUUThIBaJlach HaKalliHBaeMas aMOpTH3alus (pe-
HOBAaIHA).

HopMmaTupHEI Ko3hOHUMEHT 3¢ GEKTHBHOCTH KaNlUTANBHBIX BJIO-
XeHui E M HOpMaTHB NUCKOHTHpOoBaHHA E_ 1o cyniecTBy AOIXHBI GBITH
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ONHHAKOBRIMH. B yc/ioBHAX MIaHOBO# 3KOHOMHKH IOCYIapCTBEHHbIE
OpraHul ¢ nomousio nuddepennuposanua xoappuuuenta E, no or-
pacisiM HapoJHOrO X03sMCTBa MCKYCCTBEHHO 3aBHINANH 3¢ (hEeKTHBHOCTD
OTAeNbHEIX oTpacieit. s snekTposyHepreTHkH B 60—80-x rr. HopMHu-
posamuck E, = 0,12 u E_ | = 0,08. B ycnoBusax pHHOYHHX OTHOWEHUH
3TH K03¢HIIHEHTH! TOJIKHE GHITh OMHHAKOBHIMH. [I151 cpaBHHTE/BHON
SKOHOMH4YECKO! OLIEHKH BapHaHTOB TeXHHYECKHX pPellieHHH B KauyecTBe
OJIHOTO M3 NOKa3aTeJel CMONb3YIOTCA CYMMapHbie IMCKOHTHPOBaHHbIE
3aTparhl, NpeacTaBafomue cobolt cyMMy KalmHTaJIOBIOXEHHH 1 H3liep-
XeK 3a CPOK CNyXOHnl 00beKTa:

3=¥3,0+E, )= ¥ K, +H)1+E,, )", 6.2)
=] =]

rae3 — cyMMa IMCKOHTHPOBaHHHIX 3aTparT;
K — KanuransHEIE 3aTpaTH B roj /;

M, - skcniyaTtauMOHHLIE H3NEPXKH B rof /;

E,, — HopMa IHCKOHTa,
{  — TeKyIlMe Iofsl CTPOMTENbCTBA M 3KCILTyaTallHM 00bEeKTa;
T, — CPOK CIyX6bl 06beKTa; JHCKOHTHPOBaHHEIE 3aTPaTHl NpH-

BOAATCH K Ha4yaJly pacueTHOro nepuona (7 = 1).

B dopmyne (6.2) aMOPTH3allHOHHEIE OTYHCIIEHHS HA PEHOBALIMIO a
B cocTaBe M, He YYHTHBAIOTCSA, MOCKOJNBKY B YCIIOBHSAX PHHOYHEIX OTHO-
IIeHHH B 5KOHOMHKe HCTOYHHKOM (PHHAHCHPOBAaHMSA KaNMTAJBHEIX BJIO-
XeHHUHt (Ha HOBOE CTPOMTENILCTBO MJIM HA 3aMeHY BLIGRIBalOIIMX 00BEK-
TOB) MOTYT ORITH JIIOGHEIE MMOCTYNJIEHHS: KpeOIHTH 6aHKOB, HAKOIJIEHHAS
npu6siib ¥ Ap. [IpH 3TOM aMOPTH3aLHOHHBIE OTYHCIIEHUS MOTYT pac-
XONOBaThCA HE TONBLKO Ha GuHaHCHpoBaHHe K, HO ¥ Ha ApyrHe LEH.

KpuTtepueM s Babopa BapHaHTa pa3BUTHSA CETH, €€ YACTH HJIH OT-
JIleILHOr0 O6BLEeKTa SIB/ISIeTCS MUHMMYM CYMMAapHBIX NUCKOHTHPOBaH-
HEIX NMpHBEAEHHBIX 3aTpar.

Kanumansuuie éaoxcenun (K), Kak 4 Bce 3SKOHOMHYECKHE MOKa3aTellH
CpaBHHBAaEeMEIX BAPUAHTOB JOJXHH OnpeaesThcs B IPOTHO3HEIX LieHaxX
OIHOTO YPOBHS H IO HCTOYHHMKAM PaBHOM JOCTOBEPHOCTH.

PacyeTs! KanUTaJbHEX BJIOXEHHH IMPH OTCYTCTBHM CMETHHIX HaH-
HBIX MOTYT NPHHHMAaThCA MO aHaJoraM HJIM YKPYNMHEHHBIM lloKa3aTe-
naM crouMocTH THHHH U T1C (pasnen 7) c npuMeHEeHHEM HHIEKCOB Tepe-
cYyeTa Ha JaTy pa3paGoTKH NMPOEeKTHLIX MaTepHAJIOB.

OnHH M Te Xe 3IEeMEeHTH!, IOBTOPAIOLIHeCH BO BceX BADHAHTAX, HE YYH-
THIBAIOTCH.

CTOMMOCTH PEKOHCTPYKIHMH (TeXnepeBOOpPYXeHHMS M pacIlHpeHHS)
JeHcTBYIONINX O6BEKTOB MOTYT ONPENENATHLCH C YUETOM 3aTpaT, CBS3aH-
HEIX C HX peanu3aliHeii, no ¢opMyne

K, =K.+K,-K 6.3)

ocT ?
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rae K, — CTOMMOCTS BHOBb YCTaHaBIHBAEMOro 060pyIOBAHMU;

K .. — CTOMMOCTb I€MOHTaXa,

K,., — OCTaTOYHas CTONMOCT IEMOHTHPYEMOro 060Dy IOBaHH s, KO-
Topoe He OTpa60Tano HOPMATHBHHIN CPOK CAYXGEL. M NpH-
rOQHO JUIA MCIO/Ib30BAHMA Ha JPYTHX 06BEKTaX.

K., onpenensercs no popmyne
a_ -t
=K, (1—2
K =Kill 100 »

rae K, — nepBoHavabHas CTOMMOCTB IEMOHTHPYEMOTO 0GOpYIOBaHH,
TIPHHAMAETCA MO JeHCTBYIOIIMM LieHaM;

a, — HOpMa aMOPTH3AUMOHHKIX OTYHCIIEHU} Ha PEHOBALIHIO;
f  — NMpONONXHUTENBHOCTh IKCIUTYyaTallHH 0GOPYAOBaHHSA N0 €ro

JEMOHTaXxa, JIET.

(6.4)

AMOpTH3aIIHOHHBIE OTYMC/IEHHS IPHBeJeH ! B Tabm. 6.1,

AMOPTH3ANHOHHLIE OTYHCIEHHA
(yreepxnens nocranosaenneM Ilpasurenscrsa PO or 1 ansapa 2002 . Ne 1)

Tabnuua 6.1

HauMeHOBaHHE 3/IEMECHTOB
NEKTPHICCKHX CHCTEM

CpoK NoNe3HOTO HCIOA b-
30BAHMA, JIET

Kos¢pduunenr
aMOPTH3aLMH, 8,

TpaHchopMaTOpH, BHKJIIOYATENH,
PasbCIMHHUTENH, OTACIUTEINH,

npeo6pa3oBaTeNN CTATHYECKHE ot 15 no 20 BxnioyuT. | 6,7-5%

['eHepaTOpH K MapOBHIM, r'a30BRIM

M THAPABJAHYECKHM TYpOHHAM.

CHHXpOHHBIE KOMIIEHCATOPH ot 25 po 30 BxarounT. | 4-33%

BJI Ha MeTanIHYeCKHX onmopax ot 10 go 15 sxioumt. | 10-6,7 %

BJI Ha %/6 onopax oT 15 o 20 BxniouuT, | 6,7-5%

Kabenu c MmegHolt xumoi cBuuIe 30 ner cpuile 3,3 %

IMpoBona u opyrue kabenu ot 20 o 25 5-4%
[NpuMeuyanue.

IlpHBeneHHHE JaHHEIE 0CHOBAHK Ha 3apy0eXXHOM OMBITE; B OTEYECTBEHHOIM NMpo-
eKTHOM NpaKTHKE OHH M0Ka He HAaIlUIK LUMPOKOro NpuMecHeHHA. B pacyerax npu-
MeHAI0TCA AeHCTBYIOIHE HOPME aMOPTH3aLIMOHHE X OTYMCACHHH, YCTaHOB/ICH-

HBIC paHee:

anexTpooGopynosanue PY — 4.4 %;

BJI 35 kB ¥ BHIIC Ha METANTHYECKHX X /6 onopax — 2 %;
BJI 35 kB u BHIUE Ha AcpeBAHHEX onopax — 3,3 %;
KJI 110 kB m BHLUE B 3eMJe, MOMELICHUAX U B Bole — 2 %.
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Sxcnayamayuonnvie uzdepxcxu (M) onpenensiorcs Mo BHPaXEHHIO
H=HU+ H¢ + AW,

rae U, — obuiue rogoskie 3KCIUTyaTallHOHHbIE PacXoABl 110 EKTPOCeTe-
BOMY 06BeKTY 6€3 yueTa 3aTpaT Ha aMOPTH3alHIo (Tabn. 6.2);
W, — dnHaHCOBbIE H3EPXKH, PaBHEIE BEITLIATaM IPOLIEHTOB IO Kpe-
IUTAM, OGIMralMsaM M Ip. 10 rojjaM pacyeTHOro NepHoAa;
AH, — 3aTpaThl Ha BO3MEILEHHE NOTEPh EKTPOIHEPTHH.

Ta6anua 6.2
Exeroanbie H3iepXKH HA PeMOHTH H o0c/yXHBaHHe

3/eMeHTOB 3/IeKTpHYecKol ceTH, % EANMTANBHMX 3aTpaT

(6.5)

3atpars O6uune
HanmeHoBaHMe 3/1EMEHTOB 1a obcny- Pemon- PRy
JHEepreTHYEeCKHX CHCTEM XHBaHHe TH HHA
AnexkTpoobopynoBaHHe U pacripeleIUTeNb-
HHe ycTpolicTsa (Kkpome [DC):
no 150 xB 3,0 29 59
220 B H BHiLUE 2,0 2,9 4,9
AnexkTpooGopyNoBaHHE M pacTIpeleTHTENb-
Hble ycTpoiicTa I'9C:
o 150 xB 3,0 2,5 5,5
220 xB 1 BHIIE 2,0 2,5 4,5
BJI 35 kB 4 BHIlIe HAa CTANBHBIX H XeNe30-
GeTOHHHX onopax 0,4 0,4 0,8
BJI 35 — 220 kB Ha nepeBAHHKIX ONapax 0,5 1,6 2,1
KMo 10xB
c0 CBHHLIOBOM! 060J104KOH, NPONOXECHHEIE:
B 3eMJIe H IOMELIEHHAX 2,0 0,3 2,3
noa Boaoi 2,0 0,6 2,6
¢ aMoOMHHHeBo#! 06oJioukoit,
MPOJIOXKEHHEIE B 3eMJIE H B ITOMEILIEHHAX 2,0 0,3 2,3
¢ IIaCTMAcCOBOM U30NA1IHEN,
MPOJIOXKEHHBIE B 3eMJIE H NIOMEILCHUAX 2,0 0,3 2,3
KJI 20-35 kB co cBuHII0BO# 060I04KOI,
MPOJIOKEHHLIE:
B 3eMJIe U NOMEIICHUSAX; 2,0 0,4 2,4
oz Bonoi 2,0 0,8 2,8
KJI 110-220 kB, npojoXeHHbIE:
B 3eMJIe ¥ NIOMELIEHHSIX; 2,0 0,5 2,5
noj Bogoi 2,0 1,0 3,0

314




3aTparhl Ha BO3MeLIeH e NOTeph 3NEKTPo3Hepru AW, paccuuTrIBa-
10Tco 1o popMyire
AU, =A3, -1, (6.6)

rae AD, — pacyeTHBIE MIOTEPH SNECKTPO3HEPrHH B CETH, BH3BaHHbIE BBO-
oM 006BeKTa;
II — rapud Ha 31eKTPO3HEPTHIO.

Ilpu oleHke 3aTpaT Ha BO3MelleHHe TMOTEPh BEMHYHMHA TapH(da Ha
3JIeKTPO3HEPrHIo NPHHHUMAETCA C YIeTOM:

PHIHKA 3JIEKTPO3HEPrHM — ONITOBOTO MJIH PETHOHAJILHOIO;

HAMpPAXEHUS CeTH;

palioHa pasMenieHHS NMoTpeOUTeN .

Hopma duckonma. JNCKOHTHPOBaHHEM 3aTpaT Ha3kBaeTcd NpHBele-
HHE HX pa3HOBpeMEHHMX (OTHOCHIIMXCA K pasHbIM LIaraM pacyera) 3Ha-
YeHHH K LEHHOCTH Ha Hayajlo pacyeTHOro nepuoaa (MOMEHT MpHBene-
HHS).

Hopma nuckonTa (E, | ), BelpaXeHHas B 0/ISX eAHHHIBI HIIH B IPO-
LIEHTAaX B [Oll, ABNSAETCHS OCHOBHEIM SKOHOMHYeCKHUM HOPMaTHBOM, MCIIOJb-
3yeMBIM MpPH olleHKe 3¢ PeKTHBHOCTH HHBECTHIHOHHKIX IIPOEKTOB.

Pasnuyalorcs cneqyloliHe HOPME IUCKOHTA: KOMMepYecKas, y4acT-
HHKa IIpoeKTa, colHanbHasA (MM oblecTBeHHasA) H OloMXeTHaA.

ITockonbKy 060CHOBaHHE HHBECTHIIMH B pPa3BUTHE 3JIEKTPHYECKHX
ceTeif peKOMEHIYeTCA BRINIONHATE [0 KPHTEPHIO 061ecTBeHHOR addex-
THBHOCTH, B Ka4€CTBE HOPMBI IUCKOHTA MOXHO HCINOJb30BaTh COI[HAIh-
HYIO HOpMY.

Coyuansias (obujecmeennas) HopmMa OUCKOHMA XapaKTEPH3YET MHHH-
MaJibHBIEe TpeGoBaHUA obIecTBa K 3¢ (PeKTUBHOCTH NpoeKkToB. ColH-
aJIbHasg HopMa IUCKOHTA CYNTaeTCsd NeHTpaJiH30BAHHEIM NapaMeTpoM
H JOJIXHA YCTAHABIMBATHCSA OpPraHaMH YNpaBieHHs HAPOIHBIM X035H-
c¢TBOM POCCHH B YBAI3Ke C NIPOrHO3aMH SKOHOMMYECKOTr0 H COLIMAJIbHOrO
Pa3sBUTHS CTPAHHL.

Jlo ueHTpanHu30BaHHOTO YCTAHOBJIEHHS COIUAIEHON HOPMEI THCKOH-
Ta BMECTO Hee Ui OLEHKH 3((PeKTHBHOCTH NMpPOEKTa B LIEJIOM MOXHO
NPHMEHATH KOMMepYecKylo HOpMY AHCKOHTA.

KoMMepyecKkas HopMa JUCKOHTA MOXET YCTaHaBJIMBAThCA B COOTBET-
CTBHHM C TpeOOBAaHHAMM MHMHHMAJIBHO JONYCTHMOH NOXOQHOCTH BKJa-
IOEIBAEMBIX CPENICTB, ONpelieNseMO B 3aBHCHMOCTH OT NEMO3UTHHIX CTa-
BOK DaHKOB. YKa3aHHOE MOXET COOTBETCTBOBATh NIPOLIEHTHOM CTaBKe
Mo rofiloBeIM eBpokpenuTaM Ha JloHaoHckoM puiHKe (LIBOR), cocras-
Jsomei 4—6 %.

Ha yposHe 2006 r. rogoBsle NpoLieHTHLE cTaBKH C6eperaTebHOro
banka Poccuu npeBHIIAIOT aHAJIOTHYHHE CTABKH eBpOoneHcKuX 6GaHKOB
H, B yacTHocTH, cTaBKH LIBOR no rogoBeiM espokpeautaM. HopMmer nuc-
koHTa cocTapisloT B CIITIA 8 %, Bo @®paHuun — 7 %. B oreuecTBeHHO!
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NpakTHKe HOpMY IHCKOHTA PeKOMEHyeTCH OLCHHBATh HCXOOA H3 Cpell-
Helt epponeitckoit nenosuTHOMN cTaBKu 6aHKOB Ha ypoBHe 8—12 %.

3nayeHue E  cyliecTBeHHO BIMAET Ha pe3yNbTaThH pacyeTa, TaK
C ee MOBHIILIEHHEM BO3pacTaeT BIMSAHME 3aTPaT NEPBLIX JIET pacYeTHOro
nepuona. [TosToMy AN KPYIMHBIX KATUTAI0EMKHX 06BEKTOB MOXKET IO~
Tpe6oBaThcq yueT HaKTopa HeOoNpeleIeHHOCTH H PUCKa ¢ BapbHpOBa-
HHueM HcxonHoi HHbopMaLKH, B TOM Yucle E_  , U mpoBepKoll pe3ynb-
TAaTOB pacyeTa Ha YCTOHYUBOCTD.

Pacuemnniii nepuod. Pa3BUTHE 3JIEKTPHYECKOH CETH BO BCEX CPaBHH-
BaeMBbIX BapHaHTaX JO/DKHO paccMaTpHBaThes 3a ONMH M TOT Xe MEPHON
BpeMeHM. YUUThHIBasf, 4YTO YC/IOBHA paGoTH H PeXHMBI 3JIEKTPUYECKOM
CETH MOJABEPXEHBI CYLIECTBEHHHIM H3MEHEHHAM BO BpeMeHH, Lieieco-
o6pa3HO pacCMaTpPHBaTh B KaYeCTBE PacYeTHOrO NepHo/a He CPOK CITYX-
Obl 0DBEKTOB, a BpeMEHHOH YpOoBeHb, Ha KOTOPHH pa3pabaThiBaeTcs
MpOeKT.

BriGop cxeM pa3BUTHA 2JIeKTPHYECKHX ceTeH BHIIONHAETCS, KaK mpa-
BWJIO, HA CHEYIOUIHE NEePCIIEKTHBHEIE YPOBHH (pacyeTHLIE CPOKH):

Ennnas HauMoHaJ bHAA 3/eKTpHuecKas ceTh — 10 yeT;

ocHoBHas ceTb O3C — 10 seT;

pacnpenenuTeNbHas ceTh — 5—8 ner;

CceTh BHEUIHEro 3JIeKTPOCHAOXEHHA MPOMBILIIEHHBX NpeanpHa-
THii, 3NeKTpU(PHLIAPYEMBIX YYacTKOB XXeJIE3HBIX JI0por, NepeKaynBaloliux
CTaHL K MarucTpanbHbIX HedTENpPOBOAOB, ra3oNpoOBOAOB M MPOAYK-
TONPOBOAOB, BEIIAYH MOIIHOCTH 3JIEKTPOCTAaHLKME H T. 1. — CPOKH BBOJA
B paboTy (OCBOEHHA MOLIHOCTH) 061eKTa, ¢ KOTOPHIM CBA3aHO COOpYXe-
HHe NPoeKTUPYEMOH CeTH.

6.3. PbIHOK 3JIEKTPUHECKOW SHEPIMMU

6.3.1. Tapudbl Ha INEKTPUYECKYIO IHEpPruio

DnexkTposHepreTuyeckas otpacins Poccun paboraet B yc/IOBHAX ro-
CyIapcTBEHHOro peryipoBaHus TapHu(oB Ha 3JIEKTPHYECKYIO H TeIUIo-
BYIO 3Hepruio. B cB3H ¢ 3THM OCHOBHOE BIHAHHE Ha lleHooGpa3oBaHUe
B HepreTHYecKoiH oTpacii OKa3bBaloT IHHAMHUKA 1IeH Ha TOMJIHBO, HH-
¢hnAuug U BeIHYHHA HHBECTHLIMHA M3 COOCTBEHHRIX HCTOYHHKOB HeEp-
TOKOMITaHMH.

Tapudsi Ha s5ekTposnepruio WA PAO «<E3C Poccuu», OCK E3C,
CO-111Y ¥ 51eKTpPOCTaHL M A peryiupyeMoro olToBOro pblHKa onpene-
JisieT rocynapeTBo yepe3 @enepanbHyio cnyx6y no tapudam (PCT). Io-
PANOK NPHHATHA pellleHHH Mo YCTAHOBJIEHHIO LieH omnpenenserca Ilpa-
putenscTBoM PQ. 3anaueit OCT apnsgercs yCTaHOBJIEHHE MHHHMAalb-
HLIX H MAKCHMaJIbHBIX YpOBHell Tapud OB Ha 3JIeKTpHYECKYIO U TEIJIOBYIO
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3HEpruio Ha TPH roja Brepel M IpenenbHbIX TapudoB Ha rox AJA Bcex
perdioHoB PoccuH. PerHoHanbHEle 3HepreTHyeckue KoMuccuu (POK)
onpefeasioT TapHdBl B perMoHe A/ KOHEUYHBIX rPyNnn noTpeGuTenei,
a TakXe obecneYyHBaloT 3allHTY 3KOHOMHYECKHX HHTepecoB NOTpebuTe-
Jielt ¥ npousBopuTeNel.

C 2004 r. gauana geficrBoBats npennoxedHas PAO «EDC Poccuu»
H omobpenHaa IlpasHTenscTBOM PQ® mporpamma uaMeHeHus Tapu¢oB
Ha 3JIeKTPO3HEepruio, Ipe1ycMaTpUBaloNIas NPHBA3KY TEMIOB pOCTa Ta-
pHdOB K MPOrHO3HPYEMOMY YPOBHIO HHOIAUHH U pAAy APYTUX HHAU-
KaTopos.

Ilpu nepexone X TpexJeTHeMY PeryIHpOBaHHIO SHEPreTHKH MPHHA-
M Ha cebs 0643aTeNIbCTBO YIEpPXHBaTh poCcT TapH(OB Ha YpOBHE HIH
HIDKe YpOBHA MHOIATMH. DTOT NpHHIMN TapudoobpasoBaHHs NMONTYYU
HasBaHHe «AHGIALNA MUHYC». [IpeHMYylLIleCTBOM YCTaHOBJIEHHUS Npeieib-
HBEIX ypOBHeH TapH(}OB Ha TPH rofia ABNFETCA TO, UYTO MOTPeOHTENHN TaK-
e MOTYT NJIaHHPOBaTh NOTpebiieHHe 3NMEKTPO3HEPTHH H COOTBETCTRY-
IOILIHE 3aTPaThl Ha HECKOJILKO NMpPeACTOA LIUX JIeT.

CxeMa «MHPIAMSA MUHYC» TIpeAronaraer, YTo Tapud pacTeT Mem-
JieHHee, yeM MHQIAIHA, 32 CUET pOCTa NPOH3BOIUTEIBHOCTH KOMITAaHHH.
BBeneHmne JOArocpoOYHOro peryTHpoBaHHA CTAHOBHUTCSA IIPH 3TOM peaib-
HBIM CTHMYJIOM IUIl COKpaILleHHsl H3[lepXeK H NOoBLIeHHU 3¢ dexTHB-
HOCTH paboThl 3HeprokoMnaHui. B nocneqHmne rofkl CpeAHEOTYCK-
HoH Tapud Ha 3/IeKTPO3HEPTUIO POC 3HAYHUTEIBHO MellJIEHHee peallbHO!
uHbAAUUHK (cM. puc. 6.1). YBenndeHue Tapuda pacCYNTHIBASTCH HCXOA
13 o(pHIIMaTBHOTO NMPOrHo3a HHMAALHH, KOTOPbIH BCeraa CymecTBEeH-
HO HHXe peasisHoro. Tak, nmpu oxuaasuieiica B 2005 r. uHpusUHKn 9 %
Tapu¢} Obl1 ycTaHOBJIeH Ha ypopHe 8,5 %. daxkTuyeckn xe MHOIAUUA
coctaBuna npuMepHo 11 %. B 2006 r. orcTaBaHne haKTHYECKHX TEMIIOB

4 = 1090

3 .

R I o I e W1
2002 2003 2004 2005 2006 rox

100 B | N
2000 2001

Puc. 6.1. 1lnHaMKKa pocTa TapH(OB Ha 3NIEKTPO3HEPTHI0O H MHQNALHU:

= — TeMIl pocTa TApH(GOB Ha 3NIEKTPOIHEPTHIO;

== — HHNAUHUA
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pocTa Tapu(OB Ha EKTPOIHEPrHIO OT HHMIALHH coxpaHHIock. Pocr
Tapudos no uroraM 2006 r. coctaBun 7,5 %, Torna Kak hakTHyeckas HH-
dasuus — 9,0 %. OrcraBaHue TapuoB Ha NEKTPOIHEPTHIO OT peab-
HOMt MHGIALUMHA OTPULATENILHO CKa3hIBAETCHA Ha JAEATEIbHOCTH 3HEpro-
KoMmaHu#, NPHBOAHT K CHHXEeHHIO0 00beMOB GUHAHCHPOBAHHSA HHBeE-
CTHIMOHHKIX H PEMOHTHHIX NIPOrpaMM H, KaK CIeJCTBHE, K CHHXEHHIO
HaOeXHOCTH 3HeprocHabXeHHs MOTpebUTeNeH.

B 2006 r. pocT yTBepXAeHHBIX TapH(hOB Ha 3JIeXTPO3HEPTHIO, OT-
NycKaeMYIo C ONTOBOr0 PHHKAa, COCTaBuN 7,5 % npH NporHo3HoM (3a-
JIOXEHHOM B Tapud) pocre LeH: Ha ra3 — 11, Ha yrons — 10,1 ¥ Ha Ma-
3yT — 11,2, M3-3a aHOMaJIbHO HH3KHX TeMIlepaTyp AHBapsA—deBpans
2006 r. ¥ NOcNenYIONIETO POCTa MEKTPONOTpeOIeHHA 0TMeYaJIoCh 3Ha-
YUTENbHOE YBEJIMYEHHE CIIpPOca Ha Ma3yT €O CTOPOHBI TeHepHpPYIOIHX
SHEeproKoMnaHui. DTo NpHBeso X GpaKTHYeCKOMY POCTY LieH Ha TOINIHM-
BO, KOTOpOE cocTaBuJio: Haras — 11,7 %, yronb — 9,4 % u masyt — 59,2 %.
OHaKO 3TO He MOBJIHAJO HA YPOBEHE peryiupyeMuix Tapucdos B 2006 1.
H3-3a YyCTaHaBJIMBaeMOI'0 FOOBOro CpoKa MX neicTBHA.

JuHaMHKa TapucdoB Ha YCIYTH HHGPaCTPYKTYPHRIX OpraHH3alui
3IeKTPO3HepreTHKH B 2006 I. BRIIIALENA CIeAYIOMIMM 06pa3oM:

mara OAO «DCK E3C» 3a ycayru no nepenaye 3JeKTpHYeCKOMH
3Heprum o EHSC yBennunnace Ha 56,7 %;

miata OQAO «CO-1IAY EBC» 3a ycnyru no o6ecneyeHHIo CHCTEM-
HOM HaJleXXHOCTH yBeJIHYMach Ha 12,5 %;

TIIaTa 3a YCAYTH 10 OpraHH3alHH QyHKUHOHHPOBAaHMSA H pa3BH-
T EDC ypenuuunacek Ha 11 %.

3HauuTeNBHBIA pocT nuark 3a yenyrd OAO «@CK E3C» B 2006 1.
BLI3BaH pepOPMHPOBAHHEM 3/IEKTPOIHEPTeTHKH B YacTH JJIEKTpPOCeTe-
BOro KOMIIJIeKca, IIpH KOTOPOM NMPOH30IL/Ia KOHCOMH JaIHsl MATHCTpalb-
HuX (oTHocsmuXcA K EHOC) H pacnipeneIMTeNbHBIX CETEBLIX aAKTHBOB
PEerHoHaJIbHEIX 3HEPrOKOMITAHHM,

6.3.2. PO3HUYHLIA PLIHOK 3NEKTPOIHEPrumn

B 2006 r. TapHdBI Ha 3/IEKTPO3HEPTHIO VISl KOHEYHBIX NOTpeGHTeNeH
6b11H cOPMHPOBAHEI B COOTBETCTBHH C NIPOrpaMMOH 1O OrpaHHYEeHHIO
poCTa peryJIupyeMhuIX TapudoB TeMnaMu HHQIAUHH, NpEHATHMH [Ipa-
puTenncTBoM PO Ha 2004-2006 rT.

HauGonee Bricokue ypoBHH Tapudos no EDC Poccun ycraHosie-
HH B Xa6apoBckoM Kpae (178,0 xon./kB1'y) H ApxaHrensckoft o6a-
cTtH (162,3 xon./kB1-u), HauGonee HU3KHe — B Pecny6nuke XakacHsa
(27,38 xon./kBT-4).

DakTH4YecKHe TapHQHl Ha 31IeKTPO3HEPrHIO MO IPynaM norpebure-
neit npuBeneHs B Tabu. 6.3. Kak cienyeT B3 mpHBeIeHHEIX MOKa3aTeNeH,
cpeAHu# TapHd Ha OTIYCKaeMYIO COBCTBEHHBIM NOTpPeGHTENAM BJIEK-
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TpPO3Hepruo yseauuyujca B 2006 r. no cpapuenuio ¢ 2005 r. Ha 10,3 %,
tapudbl 118 HaceJleHHs BRIPOCTH COOTBeTCTBeHHO Ha 20,1 %.

CpenHuit yTBepXIeHHEIH Tapud 11 Hacenenus Ha 2006 r. cocra-
BuJ 117,23 xon./KBT-4, 1)1 KpYNMHBIX NPOMBILUIEHHBIX TOTpeGHTemel —
95,60 xon./kBr-u, ®akTHYeckHe TapH Dkl 19 HaceJeHHs] HHXe TapudoB,
YTBEpPXAEHHKX And HaceleHHa POK, H3-3a HAaNTHYKA ABrOT AN pas-
JIMYHEIX TPYIN HaCeNeHHUs.

Ta6nuua 6.3
MaxkTHYecKHe TapH(PH HA 3/1eKTPOIHEPTHIO [0 rpynnaM noTpebuTeneii
Tapud 3a nexabps, kon./kBr4a | nexabpsn 2006/
nexabps 2005,
2004 2005 2006 %
Cpennuit Tapug ana cobcTBeH- 84,62 92,79 | 102,31 110,3
HHX noTpebuTeneht
Tapuchu o118 NPOMBILLICHHEIX 83,35 90,11 95,6 106,1
M IpUpPaBHEHHHX K HUM To-
TpebuTENCH C MpHCOEAHHEHHOH
MouHocThlo Gonee 750 kBT
Tapudmu nnsa HaceneHUus 82,28 97,64 117,23 120,1

6.3.3. OnTOBbLIA PLIHOK 3NEKTPO3IHEPIruK

Tapudb Ha 3J1eKTPO3HEPTHIO, IOCTABIAEMYIO 3JIEKTPOCTAHIIHAMH
OI'K Ha onToBHI phIHOK 3/IEKTPO3HEPIrHH H MOIIHOCTH, NpelcTaBAeHb
B Ta611. 6.4.

Tabnuua 64

Tapudul Ha 31eKTPo3HEPrHI0, NOCTaBAAeMYI0 ddeKTpocTanuAME OTK
HA ONTOBLIA PHHOK 3/1eKTPO3HEPrHH (MOMHOCTH)

2005 r., xon./kB19

2006 r., xon./KBt4.

2006/2005rt., %

CpenHuit Tapud, 47,29 53,06 112,2
B TOM 4HCIe:
T3C 66,59 61,65 92,6
rac 20,26 22,86 112,8

B 2006 r. KONHYECTBO TEMJIOBHIX H THApaBIAYECKHX IJIEKTPOCTAH-

unit OTK, nmocTaBasiolnX 3NMeKTPOIHEPTHIO Ha ONTOBLIH PHIHOK 3/1eKTPO-
9HEPTrHH H MOLIHOCTH, 3HaYMTENBHO BO3pOCIIO: ¢ 32 10 53 — 3a CYeT Bbi-
XO[la Ha ONTOBHIA PRIHOK CTAaHIWH, paHee BXOJAMBIIHX B COCTAB PErHo-
HanbHBEIX AQ-3Hepro.
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PocT TapndoB Ha anekTpo3Hepruio B 2006 r. o cpasHeHHIo ¢ 2005 .
coctaBuia 15,6 %; no I'SC — Ha 51,1 %. CHHXeHHe TEMIIOB pOCTa TapH-
(hOB Ha 3/IeKTPO3IHEPTHIO CBA32HO C BLIXOAOM Ha ONTOBHIH paHOK 16 TPAC,
KOTOpHIe paGOTaTH paHee B COCTaBe PerHOHAIbHBIX 3HEPTOCHCTEM H HME-
NH Tapud HUXe cpefHero Tapuda onToBoro prlHKa.

6.3.4. AGoHeHTHan nnara

A6oHeHTHas mata 3a yeayrn PAO «<EDC Poccyu» no opraHu3sa-
uu PyHKuMOoHHMpoBaHHA M pa3BuTHa EDC Poccum ycraHoBieHa
®CT Poccun ¢ 1 supaps 2006 r. B paamepe 48,72 py6./Teic. KBru. Pa3-
Mep aboHeHTHOH nuaTH B 2006 r. Bepoc Ha 11 %. CyMMapHas CTOH-
MOCTb YCIYT HH(pacTpyKTypHuX opraHu3aliu#i (PAO «EDC Poccum»,
®CK EBC u CO-111Y E3C) Bupocna no cpasHeHHIo ¢ 2005 1. Ha 12 %.

6.4. CUCTEMA KPUTEPHEB
9KOHOMUYECKON 3ODEKTUBHOCTHU
MHBECTULIMA

B o6ueM cnyyae BeIMYHHA CHCTEMHOro 3KOHOMHYeckoro addekra
(3,) HaxoaUTCA IO BEIPAXEHHIO

9,=ACp, — ACw, + ACo_— ACu_+ ACnp,, (6.7)

rae D, — cucTeMHHH 3¢ ¢exT, 06ycnoBNeHHLIN BBOIOM paccMaTpHBaeMo-
ro obbeKTa B rop f;
ACp_ — H3MeHEeHHe BHPYYKH OT Pealn3alliH 3NIeKTPOIHEPTHH;
ACw_ — M3MeHeHHe M3iepXeK Ha TOKYIIKY 3JIeKTPO3HEPIHH;
ACo_ —3¢dexT oT nepexojia noTpeGuTeeil Ha CUCTEMY IEKTPOCHAG-
XeHHA ¢ perHOHANIBHOTO pHHKa Ha ®OPOM,;
ACu, — M3MeHeHHe OXHIAEMBIX 3aTpaT Ha BO3MelLEeHH e yilepba y moTpe-
OHTeNeld OT MepepHBOB MM OrPaHHYEHH A 3N1IeKTpPOCHABKEHH;
ACnp, — npyrue Bo3MOXHbIE BUABI 3ddeKTa.

B cnydyae yMmeHsHIeHHA Moboro 3neMeHTa ¢opMynsl (6.7) ero 3Hak
MOX€T H3IMEHHThCA Ha MPOTHBONONOXHBI!. OTHeabHBIE COCTABIAIOIIHE
MOT'YT ObITE paBHEI HYJIO.

H3MeHeHHE BHIDYYKH OT peajiu3alli ¥ eKTPOIHEPTHH ollpelieNser-
cd KaK

ACp, = AWhp, - Il np, (6.8)
e AWNp, — HIMEHEHHE KOJIHYECTBA NPO/IaBaeMON 3JIEKTPOIHEPI U H;

L[,np — TapHd Ha NPONaXy 3MEeKTPOIHEPTHH.

HameHeHHe M3MepXeK Ha NMOKYINKY 3eKTPO3HEPruH olnpeaeseTcs
no ¢opmyne
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ACw_= AWnox, - 1] mok, (6.9)

rae AWNoK, — H3MeHeHHe KONHYeCTBa I0KYNnaeMOi 3HepruH: yMeHb-
IIeHHe NOKYNKH 3JIEKTPOIHEPIHH OT CHUXEHHS I0Teph
3JIeKTPO3HEPTHH B CETH, THG0 Ha060pOT yBeJIHUEHHE TI0-
KYIKH JOIIOIHUTeJIbHO! 3IeKTPO3HEPruM, HeoGXonuMoH
U1 TIOKPBITHS POCTa peaiM3alii, ¥ TONONTHHTEILHEIX I10-
Tepb OT ee NepefayH I1o CeTH;
L1, oK — TapH¢ Ha NOKYINKY 3/IeKTPO3HEPTHH.
BddexT or nepexona noTpebuTeneH Ha CHCTEMY /1eKTPOCHAGXEeHHA
C perHoHaJIbHOro peiHKa Ha ®OP3M onpenensercs KaKk

ACo, = (I, - 11,) - W, (6.10)

e W, — KONHYeCTBO NOTPeGIAEMOl SNEKTPOIHEPTHH NOTPeGUTENEH;
11, — Tapud Ha /EKTPOIHEPTHIO PETHOHANIBHOTO PHIHKE;
11, — Tapu¢ Ha anekTposHepruio POPOM.

Ing pacyeTa 3KOHOMHYECKOH (HapoaHOXO3AHCTBeHHOM) 3¢ dexTHB-
HOCTH COOpPYXEHHS CETEBHIX 0GLEKTOB 3aTpaThl MO 0GLEKTY COMOCTaB-
JIIOTCA € MONYYaeMBIM CHCTEMHBIM 3¢ dexToM. Pa3HuIla MeX Y NOTOKOM
cHcTeMHoro 3¢deKTa H MOTOKOM 3aTpaT Mo MPOEKTY NpeAcTanifeT cobol
MOTOK J0XO0J1a, ITOJIyYaeMOoro NoTpeSHTeNIeM OT OCYILECTBIEHM A JaHHOrO
npoekrta. CpaBHeHHe palIMYHBIX HHBECTHIHOHHLIX IIPOEKTOB M BHOOp
JIYYIIEro U3 HUX NPOU3BOXHUTCA 110 KPHTEPHIO 3KOHOMHYecKoH a3t dex-
THUBHOCTH ¢ HCIIONB30BaHHEM psAlla [TOKa3aTeel, K KOTOPHM OTHOCATCA:

yucTH# goxon (Y10);

YHCTHM NUCKOHTHpOBaHHKH noxon (Y411);

uHaekc noxonHoctH (M),

BHYTPeHHSS HopMa noxonHoctH (BHI);

PeHTabensHOCTh MHBECTHUMHA (R));

CPOK OKyIlaeMOCTH KanurtanosnoxeHuit (T).

YucTHIM 1OXONOM Ha3kIBaeTcsA HaKoOIUIeHHHH 3¢ddexT 3a pacyer-
HBIH TepHoON:

Ya-= ZQM' (6-1 1)
M

rae @, — pe3yNsTHPYIOIHE 3aTPaThl;
M — ILIar pacyeTHOro MepHoaa.

OcHOBHHIM NOKa3ateseM 3¢ (}PeKTHBHOCTH NPOEKTa ABIAETCA YHCTHIN
IHUCKOHTHPOBaHHBIN JOXON — HAKOMJIEHHBH THCKOHTHpOBaHHbIH addekT
3a pacueTHBIN nepHon. YJ1J] paccunTrBaercs no dopmye

Y=Y @, (1+E, )", (6.12)
M

rae T, — rofi, K KOTOpOMY NpPUBOAATCA Pa3HOBPEMEHHEIE 3aTPaTHI;
T — TeKYIIMi FOI CTPOMTENLCTBA M SKCILyaTallMH.

321



YO u YO xapaKTepH3IYIOT IpeBLILIEHHE CYMMAapHEIX HeHEXHBIX
NOCTYIUIEHH ! HaJi CYMMapHBIMH 3aTpaTaMHM COOTBETCTBEHHO Ge3 yyera
H ¢ Y9eTOM HEeOIHMHAKOBOCTH 3¢ eKTOB, OTHOCALIHXCH K PasIHYHbIM
MOMEHTaM BpeMeHH.

Pasnocts YUJ1 — YJ1J] Ha3sIBalOT JHCKOHTOM NpOEKTa.

YucTeilt NHCKOHTHpOBaHHKIM qoxon YJ[J] HaxomMTcs Kak pa3HOCTh
MeXIY IHCKOHTHPOBAHHBIM CHCTEMHEIM 3¢ dekToM (3) H THCKOHTHPO-
BaHHHEIMH 3aTpaTamu (3):

UL =3-3=3 {3, (K, + K+ M)} 1+, )™, 6.13)

rae T — cpok cnyx6nl o6beKTa.

Jlns npH3HaHHA NpoeKkTa 3¢ (HEKTHBHBIM C TOUKH 3peHUS HHBECTO-
pa HeobGxonuMo, yTo6H Y]] npoeKTa OLIN IIONIOXKUTENBHEIM; NP CpaB-
HEHHWH aJIbTEPHaTHBHBIX POEKTOB NPeANOYTEHHE HOJIXKHO OTIaBaThCH
npoekty ¢ GonbmiuM 3HayeHHeM YJIJl (npM BHINOIHEHHHW YCIOBHA
yaa > 0).

Hunexc 1oXoOTHOCTH THCKOHTHpoBaHHHX HHBecTHuMH# (M) pa-
BEH YBeJIMYEHHOMY Ha eIHHHUY oTHolleHHIo Y1/l K HakoNnIeHHOMY
JHCKOHTHPOBaHHOMY o06beMy HHBecTHUHH. Ecnu Y1l nonoxureneH,
10 U1 > 1 1 npoekT 3p¢deKTHBEH, H HA060POT.

BHyTpeHHe# HopMol moxoxHocTH (BH]I) Ha3biBaeTca Takoe IIOJO-
XHTenbHoe Yyucio E,, npu koropom npu Hopme nuckouta E, | = E, Y1
npoekTa obpawmaercs 8 0, npu Beex Gonbux sHayeHuax E,  — orprua-
TeJIeH, NPH BCeX MEHBIIMX 3HaYeHHAX E = — nonoxureneH. [11s oueHKH
3¢ eKTHBHOCTH HHBECTHLHOHHOrO npoekTa 3HaYeHHe BH]I Heobxo-
AMMO COTIOCTaBAATH C HOpMOH nucKoHTa E A WMHBeCTHUHOHHLIE IpO-
eKThl, y Kotopeix BH]I > E, ., uMeloT nonoxutensHuit Y1, 1. €. 3d-
(exTHBHHL. IIpoekTHl, y KoTopsix BHJL < E,  , HMeIOT OTpHLATeNbHEI}
YO, 1. e. He3dDEKTHBHEL

BH/]I MoxeT GHITE HCNONB30BaHa TaAKXe LI 9KOHOMHYeCKoH OlLeH-
KH TPOEKTHBIX pellleHHH, eC/IM M3BECTHH NpHeMJleMble 3HaueHHsa BH]
(3aBUCALIHE OT OGNACTH NPHMEHEHH ) Y NPOEKTOB TaHHOIO THNA.

«[IpocTeiM» cpokom okynaemMocTH T HaswlBaeTcs IMPOXOJXKHTENb-
HOCTB N€pHO/a OT Ha4aJIbHOr0 MOMEHTA JI0 MOMEHTa oKynaeMocTH. Ha-
yajJbHBIi MOMEHT YKa3blBaeTcs B 3aJlaHUM Ha NMPOEKTHPOBAHHE — Ha-
qaji0 CTPOMTEJNBCTBA ceTeBoro o6bekTa. MoMEHTOM OKynaeMOCTH Ha-
3eIBaeTcA TOT HauGonee paHHHH MOMEHT BpEMEHH B pacyeTHOM IlepHOJE,
noce Koroporo TeKymui YJI craHoBuTCH M B aNbHelllIeM ocTaeTcA
MOJIOXKMTENBEHBIM.

CpokoM okymnaeMocTH 7' ¢ y4eTOM DTHCKOHTHpPOBaHHs Ha3hIBaeTcs
NMPONO/DKHUTENBHOCTD MEPHOIa OT HayaJbHOrO MOMEHTA 10 «MOMEHTA OKY-
MaeMOCTH C y4eTOM IHCKOHTHPOBaHHs» — HanboJiee paHHEro MOMEHTa
BPEMEHH B pacyeTHOM TepHoe, Nocie Kotoporo Tekymuit Y craHo-
BHUTCH M B lajJIbHEHIIIEM OCTAETCS MOJOXMUTETBHBIM.
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Ilpu ouenke 3¢ eKTHBHOCTH CPOK OKYIIaéMOCTH, KaK [IPaBHJIO, BLI-
CTYIaeT TOJNILKO B KaYyecTBe OrpaHHYeHHA. B OTCYTCTBHE peKOMeHIaluu i
rocylapCTBEHHHIX PeryJlMpyIoOlIHX OPraHOB CPOK OKYINaeMOCTH Kamnu-
TaJILHEIX BJIOXeHHH B 3IeKTpHYECKHE CETH MOXHO IIPUHHUMATEH PABHLIM
BOCBMH rogam I1ocjie HayaJjia 3KCrayaralHH.

PenTaGeIbHOCTE HHBECTHLIMH (KOMMEpPYECKH MMoKa3aTeNb, HHTEpe-
cylonui Blagenbla ceTH) paCCYMTHIBAETCA 110 KaXIOMY oy pac4eTHO-
I'o 1epHoaa nocje Hayajia 3KCIUIyaTallHH 3JIEKTPOCETEBOIro ob6beKTa WIH
TONBKO 10 HEKOTOPHM XapaKTepHHIM rofaM. B KayecTBe XapaKTepHHX
paccMaTpMBalOTCA: I'OA MOC/e BRXOAA Ha PeXHM HOPMAJILHOM SKCILTya-
TallHH, HO C BHINJIATOH 3aeMHBIX CpelICTBH C {bHHnHCBBHMH H3epXKa-
MH, a TaKXe B NIepHoJ NI0C/Ie BHIIIATH Beelif CyMMBI KpeluTa ¥ NpoLeH-
TOB. PeHTabeNbHOCTE HHBECTHLIMHA OLEHHBaeTCA 10 popMmyIie

R =M, (6.14)
K
rne K — KanmuTanbHBe 3aTPaThl (AHBECTHIMH);
3, — cHcTeMHEt 3¢ deKT, 06yCIOBNIEHHN ! BBOIOM pacCMaTpHBae-
Moro ob6sexTa B rof f;
U’ — ofmue romoBhie 3KCIUTYaTallHOHHBIE PacXofbl MO 3JIEKTpoceTe-

]
BOMY 00TBeKTy Ge3 yJeTa 3aTpaT Ha aMOPTH3aLlHIO;

H, — Hanor Ha npu6LUIE (YCTaHaBNHMBaeTCA Yepes MPoLeHT GanaH-
cOBOH MpHOLLTH).

BennunHa yuctoft npu6euiH (I14,) YHCIEHHO paBHa CHCTEMHOMY 3¢
¢exry (P,) 32 BHIYeTOM OGLIMX NPOU3BOACTBEHHHIX H3EPXEK SKCILIya-
TalliH, BKJO4Yad aMOPTH3allHOHHYIO COCTaBJIAKIIYIO H ApYTHe d]l'[-
HaHCOBHIe H3epXKH. [ToNnyyeHHHe 3HaYeHHS PeHTA6eIBHOCTH XOJIKHEI
MpeBLIIATE BENHYHHY CPENHEr0 HOPMATHBA JHCKOHTHPOBAH M.

6.5. YC/NIOBUA COMOCTABMMOCTU BAPUAHTOB

ComnocrapysieMble BapHaHTHl pa3sBUTHS 3NEKTPHYECKON CeTH JOMX-
HBl YIOBJETBOPATh YCIOBHAM TeXHHYECKOH, 9KOHOMHYeCKOH M collH-
aNpHOMH COMOCTaBHMOCTH, T. €. 0GecneynBars:

BHITIOJIHEHHE pelllacMON 3alayM ¢ Y4eTOM TpeGoBaHHM HOpMaTHB-
HBIX IOKYMEHTOB M PYKOBONAIIMX YKa3aHHH IO BolpocaM NMpPOeKTHPO-
BaHHUA 3JIEKTPHYECKHX ceTell;

OMMHAKOBHH MpOH3BOACTBEHHHH 3ddeKT — Mmone3Hb# OTIMYCK 3MeK-
TPO3HEPrMH H MOIIHOCTH — B TeYEHHE KaXIOro rojia Bcero paccMaTpu-
BaeMoro nepHoja;

BHITOJIHEHHE TpeGoBaHUHN IO OXpaHe OKpyXalolleH cpellkl M COlM-
AJILHBIM YCJIOBHAM,;

HOPMaTHBHEIE TpeDOBaHMA K HalleXHOCTH 3JieKTpocHabxeHus. I1pu
3TOM, €C/IH YPOBEHb HAJIeXHOCTH 10 BApMAHTAM pa3HYeH, HO He HUXe
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HOPMAaTHUBHOrO, BEIpABHUBAHHE BapHAHTOB IO HaJeXHOCTH Heob6a3a-
TeJBHO.

HenocpeacTBeHHEIN yYeT HaIeXXHOCTH B TEXHHKO-2KOHOMHYECKHX
pacueTax peKOMeHJyeTcsl B Clny4yasx:

COTMOCTAaBJIEHUA pa3TMYHHX MepONpHATHY, MpeaycMaTpHBaeMbIX
g obecrieyeHHs TpeGyeMoro norpe6uTeneM ypOBHS HAEeXHOCTH;

000CHOBaHHSI 3KOHOMHYECKOH 11e1ecoob6pa3HOCTH NMOBHIIEHHS Ha-
JIEXHOCTH (CTEIeHM pe3epBHPOBAHMA) CBEPX HOPMATHBHBIX TpeGOBaHMIt.

OnHHaKOBBIH MPOH3BOACTBEHHEIH 3(dEeKT KaK yCIOBHE CONOCTaBH~
MOCTH BapHaHTOB OTHOCHTCH TOJNBKO K pacyeTaM IO0 IPHBEAEHHBIM 3a-
TpataM H HeoGf3aTe/leH NMPX CPaBHEHHH BapHAHTOB MO OCTaJIbHLIM MO-
Ka3aTelIfaM.

Bce 3KOHOMMYECKHE MMOKa3aTe/ld CpaBHHBAEMBIX BAPHAHTOB OIpe-
IeNnsIoTcA B LIeHaX OHOro BpeMeHHOTO YPOBHS MO MCTOYHHUKAM paBHOMN
poctoBepHocTH, CTOMMOCTHEIE NOKa3aTeNu GOPMHUPYIOTCS B COOTBET-
CTBHH C peajibHO CJIOXHBUIMMHUCA OTYETHHIMH H NPOrHO3HpYeMbIMH
Ha MepCNeKTHBY IIEHAMH Ha 3JIEKTPO3HEPTHIO, 3JIEKTpoo6opynoBaHue,
MaTepHasbl, CTPOMTENbHbIEe H MOHTaXHbIe PaGOTHI.

JeHeX Hule oKa3aTed MOTYT BhlpaXaThcs B TEKYIINX, IPOrHO3HBIX
WK nednupoBaHHBIX HeHaX. TeKyIHMH Ha3bIBaloTCA LEHbI, 3aJIOXKEeHHble
B NpoekT 6e3 ydyera HHGAAUMH. IIpOrHO3HEIMH Ha3hIBalOTCA OXHIacMble
(c yuetom uHQAAUKHK) HeHE. [len1pOBaHHEIMH Ha3BEIBAIOTCH IIPOTHO3-
HEl€ LIEHHl, IPHBeIeHHBIe K YPOBHIO LleH (PHKCHPOBAHHOTO0 MOMEHTa
BpPEMEHH TIYTeM JieleHHA Ha o0uHit 6a3sMcHBI# ypoBeHb HHIAIMH.

Ilpu conocTaBleHUH BapHAHTHBIX pelIeHU Y OTHENBHBIX 06HLEKTOB,
COOpYXaeMBbIX B Te4eHHe 2—3 JleT, CTOMMOCTHEIE IIoKa3aTellM MOT'YT NpH-
HHMaThCcs B HEM3MEHHBIX LieHaX 6a30Boro MM OYEpEIHOro roja.

IloTepH 3/1eKTPO3HEPrHH IIPH CPAaBHEHUH BAapHAHTOB YYHTHIBAIOTCA
B o0beMe H3MEHEHMS MOTEPh 110 SHEprocHcTeMe (YYacTKY CETH) B LIEJIOM.

Ecny npoekTHpyeMEIi 3NeKTpoceTeBoit 06BEKT NMpeaHa3HadyeH LA
BLIIa4YH MOIIHOCTH 3JIEKTPOCTAaHIIMH HJIH 3JIEKTPOCHabXeHHA y3sa Ha-
IPY3KH, TO MOTEPAM 3JIEKTPO3HEPIrHH COOTBETCTBYIOT NOTEPH B 3TOM
0bBeKTe OT NMocTynaoumeH 3/1eKTpo3HEprHH.

Ecnu 06BeKT coopyxXaeTcs B 3aMKHYTOH! CETH, M €ro BBOJ IPHBOAUT
K IlepepaclpeeeHHIo MOTOKOB MOLIHOCTH Ha COCeIHMX yYacTKaX CeTH,
TO NOTEPH 3JIEKTPO3HEPTHH JO/IXHB COOTBETCTBOBATH JOMOMHHUTENb-
HOH 3/IEKTPO3HEPTHM, KoTopas GyleT MOCTYNAaTh B pacCMaTpHBaeMHIl
Y4acTOK CETH B CBA3M C BBOIAOM MPOEKTHPYEMOro o0bexTa, a caMH Io-
TEPH — H3MEHEHN IO MOTEPh B 3TOH CETH (C COOTBETCTBYIOIHM 3HAKOM):

3 =A8-A3; (6.15)
roe AD”— moTepH B CETH Iociie BBoAa 06beKTa;

AD’ — noTepH B CeTH N0 BBONIa 061eKTa (63 yueTa NoNONHUTENbHO!
nepeaayy JEKTPOSHEPrUH).
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BeiOpaHHEH BapHaHT NOJIXKEH YIOBJIETBOPATH YCJIOBHIO, IIPH KOTOPOM
€ro 3KOHOMHYECKOe NMpEeHMYILECTBO YCTOHYHBO COXpaHseTCs NpH He-
GoNBIIMX H3MEeHEHHAX HCXOMHBIX MOKa3aTesied B mpeaesiaXx BepOATHOTO
IMamna3oHa uX 3Hayenuit. TaxHue mmoKa3aTenH, KaK UeHkl (TapHdH), nmep-
CNIEKTHBHBIE HArpy3KH NMoTpebuTeNedt, 3KOHOMHYECKHEe HOPMATHBHE (peH-
TabeJILHOCTL) M Ap., He MOTYT OHITH OoNpeneNeHk ofHo3HaYHo. [ToaToMy
OCHOBOH NIl NPUHATHSA pellleHHA O 1e1ecoo6pa3HOCTH MHBECTHI M
B pAJie C/y4YaeB JOJDKHO CAYXHTh He hopMaNbHO NMONCYHTAHHOE 3HAYe-
HHue Kputepusa 2(deKTHBHOCTH, a2 COBOKYITHOCTE €r0 OXHaeMbIX 3Ha-
YeHHH, orpaHHYeHHAs BO3MOXHBEMHE U3IMEHEHHSIMH HCXONHEIX MOKA-
3aTeNeit ¥ IKOHOMHYECKUX HOpMaTHBOB. OcoGeHHO BaxXHa NpOBepKa
YyCTOWYHMBOCTH pe3y/bTaTa NMPH BapbHpPOBaHHH HCXODHOM MHGOpMalHK
U1 MacuTaGHBIX 32134, TpeOyOIHX 3HAUHTENIBHEIX 3aTPaT H CPOKOB
peanu3alMu.

ITpn OTCYTCTBHH AOCTOBEPHBIX HOPMATHBHBIX 3HaYeHU I peHTabeNb-
HOCTH B OTPAaciIM MOXeT OBITE peKOMEH/I0BaH TaKXe CAeAYIOIIHH! MeTo
oueHKH 3¢dQeKTHBHOCTH HaMeYaeMbIX KallHTaJbHbIX BIOXEHHH B pa3-
BUTHe ceTH. Pacuer 3¢ deKTHBHOCTH 3aTpaT B pa3BUTHE CETH IIPOBOIMT-
cs gBaxabl. [TepBoiif pacueT BRIIONMHSAETCH C LIENBIO ONpefieieHus Ga3uc-
HoYt 3¢ peKTHBHOCTH IO COOPYXEHHA HaMeyaeMBIX CeTeBhHIX OOBEKTOB,
nocaenyomuit — ¢ yueToM coopyxeHHs 06beKToB. OcOGeHHOCTHIO 3THX
pac4eToB ABIAETCA TO, YTO BCE OCIEIHEPreTHYECKHE H YACIBHBIE CTOH-
MOCTHHIE¢ ITOKa3aTeNlH B 000MX pacyeTax NPHHHUMAIOTCS HEU3MEHHBIMH.

MoxeT 6BITh MCIIONIBL30BaH TAKXKE METOA NPUHATHS pellleHu, NpH Ko-
TopoM 6a30BEle YKpYNHEHHEIE ITOKa3aTeIH CTOHMOCTH 3JIEKTPOCETEBEIX
00BEKTOB MPHHHMAIOTCA B TEKYIIUX LieHax 6e3 H3MeHeHHuH, a K Tapudam
Ha 3JIeKTPO3HEPTHIO BBONATCS KOpPEKTHpPYIOIHe HHAeKCH. KoppeKTH-
pylolll¥e HHAEKCH noabupaloTcd TakKHM ob6pa3oM, YTO6k ycpelHeHHEIe
COOTHOLUEHHS CTOHMOCTH 3JIEKTPOCETeBbIX O6BEKTOB H LlEH Ha JIEKTPO-
SHEPrHI0 COOTBETCTBOBAJIH AHAJIOTHYHBIM COOTHOILIEHHAM Ha MEXIy-
HapoIHBIX puHKaX. [ToryyeHHHe 3HayeHHUS 3PGDEKTHBHOCTH KalH-
TaJILHHIX BJIOXKEHHH 3JIeKTpOCeTeBEIX 06BEKTOB BYAYT COOTBETCTBOBATh
NpPeANoNIOXEHHIO, YTO B YCIIOBHAX cTabHIM3allM} SKOHOMHUKH M HHaAH-
COBOM CHCTEMH COOTHOIIEHHS UeH OyAyT CKIaabsBaThCs aHAJNOIrMYHO
TOMY, KaK 3TO MPOHCXOIHUT B CTPaHAX C Pa3BUTHIM PHIHKOM.

IIpu pelreHuM KOHLENTYaAbHLIX Npo0JiieM pa3BUTHSA 3JIEKTPO3HED-
TeTHKH Ha NepCreKTHBY, a TaKXe MpH NPOEKTHPOBaHHH KPYIHBIX 3HEp-
reTHYeCKHX (3/1eKTpoceTeBRIX) 00BEKTOB CO 3HAYHUTEJbHBIMH CPOKaMH
CTPOMTE/BLCTBA M SKCIJIYaTallHH MOTYT HCMOJB30BaThCA NMPOTHO3HLIE
OlLIEHKH, YYHThIBalolIHe HHMIAIMIO, 3 TAKXKE PUCK H HEOIIpENeIEHHOCTh
ucxoxHo#t mHbopMmanun. ConocrapjeHHe 6a3UCHON M pacyeTHOM 3¢-
(heKTHBHOCTH 1TO3BOJISET CY/INTh O BIIMSIHHH BHOBL HAMEYaeMEIX 06BeK-
TOB Ha 3¢ deKTHBHOCTE SHEPrOCHCTEMEI.

325



ITo npennaraeMoMy MeTOLY MOXHO olieHHBaTh 2D HEKTHBHOCTD 3aTpaT
B Pa3BHTHe CETH SHEProCHCTEMEI B 11€JIOM, OTIEJIBHBIX Y3/I0B M paiOHOB,
a TakXe 3aTpaT B COOpPYXeHHe JJIeKTpPoceTeBhIX OOBEKTOB Ha CTagHH
pa3paboTkH «cxeMbl» WIH TOO HHBEeCTHIHH.

AHAITH3 TONTYYeHHH X pe3yIsTaToB 1o 3¢ GEeXTHBHOCTH 3aTparT B pa3-
BHTHE 3JIEKTPHUYECKHUX ceTefl 3HeproCHCTEMH H MO OTAE/NBHHIM OOBeK-
TaM ITO3BOMIAET OLEHUTh HHTerpaJbHYIo 3¢ ¢deKTHBHOCTS pellleHHH, pe-
KOMEHIyeMbIX NPH pa3paboTKe «CXeMBI».

IIpennaraeMueifi MeToZ MO3BOJNIAET YIECTh TaKXKe ClEHPHKY cOO-
pyXeHHUA ceTeBhIX 06bekTOB. HanpuMep, cHHXeHHE 3D dEeKTHBHOCTH
1O CpaBHEHHIO ¢ 6a3MCHON MOXET ORITH BHI3BAHO MMOABJIEHHEM IPOTAXKEH-
HHIX cabo3arpyXeHHBIX THHUH, YTO B CBOIO OYepeib MOXET OBITh BIION-
He 060CHOBaHHHM B CBAI3H C yllaJleHHeM BHOBb BBOOHMBIX HCTOYHHMKOB.

B HeKOTOpHIX ciiyyasix, ecny cHHXeHHe 3¢ GeKTHBHOCTH He BLI3Ba-
HO 00BEKTHBHEIMH NMPHUYHHAMH, MOXET 0Ka3aThCH LeNnecoobpa3HEIM OT-
Ka3aTbCAd OT COOpPYXeHHS HaMeyaeMHX O0OLeKTOB, 3aMEHMB HMX aJlbTepHa-
THBHHMH, 605lee 3¢pPeKTHBHRMH pellieHHAMH, JIUOO OTOXBHHYTH CpO-
KH HX COOPY:KEHHS 3a IpeesH pacyeTHOIo MepHoaa.

6.6. YYET ®AKTOPA HAAEXHOCTH
SNEKTPOCHABXEHUA

6.6.1. OcHOBHbIE NOKa3aTeNnu HafleXHOCTH

Ilon HajeXX HOCTHIO BNEKTPHYECKON CeTH (HJIM ee yyacTKa) NIOHMMa-
IOT CIIOCOGHOCTE OCYILIECTBNIATE Nlepefady ¥ paclipefie/ieHHe TpebyeMoro
KOJIMYeCTBa 3JIEKTPO3HEPTrHH OT HCTOYHHKOB K NOTpeOHTEIIM IIPH HOp-
MATHBHBEIX YPOBHSAX HaIlpAXEHHUA H B COOTBETCTBHH € 3aJaHHEIM Ipa-
¢uKoM Harpy3kH. HaeXHoCThb yYacTKa CETH ONpelegeTCA HaleXHo-
CThIO H MapaMeTpaMH BXOOAIIMX B ee COCTaB 3JIeMeHTOB (TpaHcdopMa-
TOpPOB, KOMMYTallHOHHOH allnapaTyphl, JHHHH 3JieKTponepeayy u ip.)
M cXeMOM UX COelMHEHH .

HapymeHue paGorocnocoOHOCTH 00BEKTa Ha3kBAETCH OTKA30M.
B ciy4yae oTKa3a OTHENBHBIX 3/IEMEHTOB CETH MOXET IIpoM3oUTH (B 3a-
BHCHMOCTH OT CXeMBI COeAMHeHHH) OTKa3 yyacTKa CeTH, NIPHBONALINH
K HapyIIEeHHIO 3JIEKTpOCcHabXeHU s noTpebHTeNei: MOHOMY TNpeKpalle-
HHIO MMTAHUHA, YACTHYHOMY OIrpaHHYEHHIO HAarpy3KH, OTKJIOHEHHIO Ha-
MpAXeHHUs OT ZOMYCTHMEBIX HOpMaMH TIpeeioB.

Ilpu paspaGoTke BapMaHTOB CXeMHl 3IEKTPHYECKON CeTH MOJDKHEI
6LITH cobMiofAeHN Tpe6GoOBaHHA HOPMATHBHEIX H PYKOBOINAIIUX NOKYMEH-
TOB K HajieXXHocTH. OQHAKO B pAlie Cly4aeB MOTYT JOIONTHMUTENBHO I10-
TpeGoBaThCA pacyeThl KOJIMYECTBEHHBIX MOKa3areNel HaleXHOCTH, B YacT-
HOCTH, JUISl pellleH! s CJeAYIONINX BONIpOCOB (CM. 1. 6.5):

326



COINOCTaB/ICHUS pazIHYHBIX MEPONPHATHH, NpenycMaTpHBaeMBbIX IS
obecrieyeHHua TpebyeMoro norpebuTeNeM ypoBHSA HaleXHOCTH;

060CHOBaHHU S 5KOHOMHYECKOMH 11e1eco06pa3sHOCTH MOBHIILIEHHS Ha-
IEXHOCTH (CTeNneHHU pe3epBHpPOBaHMS) CBEpX HOPMATHBHEIX TpeGOBaHMM.

Ilpu conocTaB/ieHHH pasNHYHBIX MePONPHATHH nnsa obecrnedyeHUs
TpebyeMoro motTpeSHTeIeM YPOBHS HaIeXHOCTH HIH 000CHOBaAaHHHU 3KO-
HOMHYecKoH nesecoobpa3HOCTH NMOBHILEHHA HaEeXHOCTH CBepX HOp-
MAaTHBHBIX TpeGoBaHHI peKOMEHIYeTcsi pacCMaTpHBaTh MareMaTHYecKoe
0XHJaHHe ylIep6a oT BRHYXICHHEIX NMpocToeB (aBapHAHBIX OTKIIIOYE-
HuH}).

B coBpeMeHHBIX YCIOBHAX (PYHKUMOHHPOBAHHSA 3JIEKTPOIHEPreTH-
KM MaTeMaTH4YecKoe OXHIaHHe yiep6a OoT MJIaHOBHX NIPOCTOEB JOJIX-
HO YYMTBHIBATECA IPU 3aKII0OYEHHH OBYXCTOPOHHErO Noropopa KYILIH-
MPOMIaXXH 3JEKTPHUECKON SHEPrMH KaK OJIHO H3 YCJIOBHH# 3TOTO corna-
1eHusA. B COOTBETCTBHY C JOrOBOPOM IMOCTABINHMK 06A3yeTCA MOCTaBUTH
NMOKYMATENI0 3JIEKTPHYECKYIO 3HEPTHIO B ONpPE/IeICHHOM KOJHYECTBE
M ONnpeleseHHOTo COOTBETCTBYIOIIMMH TeXHHYECKHMH perjaMeHTaMHu
H HHBIMM 0bGsA3aTeIbHBIMH TPeOOBaHHAMH KayecTBa, a oKynareib 065~
3yeTcs IPHHATH M OIUIATHTH 3/IEKTPHYECKYIO SHEPriio Ha YCJIOBHAX 3a-
KJIIOYEHHOTO B COOTBETCTBHHM C IIpaBHJIaMM ONTOBOTO PhiHKa M OCHOB-
HBHIMH IOJIOXEHHAMH GYHKLUHOHHPOBAHUA PO3HUYHEIX PLIHKOB J0-
ropopa. B morosope KynjiH-npofaxH 3/1eKTpHYecKod SHepruH MoryT
OroBapHBaThCH YCIIOBHS, NIPH KOTOPHIX ylIep6 OT MJIAHOBBIX OTKIIIOYE-
HUH# KOMIEHCHPYIOTCS NMOKYyMNaTeNlo CHHXeHHeM BeJHYMHBI TapHda
Ha MOKyNaeMylo 3/1eKTPO3HEPTHIO0.

B xauecTBe mokKa3sareneif, KONTHYECTBEHHO XapaKTepH3YIOMHMX Ha-
JIeXXHOCTD YYacTKa CETH H €€ JIEMEHTOB, MIPHHHEMAIOTCH:

napaMeTp MOTOKA OTKAa30B (CpefHee KOJIMYECTBO OTKA30B B TOA), m,
1/ron;

4acToTa MJIAHOBHIX PEMOHTOB, ®_, 1/rox;

cpelHee BpeMs BOCCTAaHOBJIEHHSA (CpelHAs MPONONXKHTENLHOCTD II0-
cneapapu#HOTO pEMOHTA MJTH 3aMeHbl 06beKTa B IoNAX roja), T, e,

cpelHee BpeMs NpPOCToA NMpH NpelHaMepeHHLIX OTKIIIOYEeHHIX, Tp,
ner;

Ko3(hdHIMEHT rOTOBHOCTH (BepOATHOCTHL paboTOCIOCOGHOrO COCTONA-
HHA 00BEKTa B IPOMEXYTKaX MeXIy IIaHOBEIMH MpocTosiMH), K, 0. €.;

BEPOSTHOCTh BRIHYXJIEHHOrO NMpocTod (BepOSTHOCTh HepaboTocno-
COGHOro COCTOAHHA 00BbEeKTa B MPOMEXYTKaX MeXIY IIaHOBBIMH Tpo-
croamu), K, o. e.;

BEpOATHOCTb 6€30TKa3HOHU paGoTh B TeyeHHe rona (BEpOATHOCTH
TOro, 4YTO 3a roJ He MPOM30MAeT HH OAHOTO 0TKa3a 06beKTa), P, _ .

IlepeunciieHHBIe MOKa3aTeNH HaJeXHOCTH ABIAIOTCA TEXHHYECKH-
MH XapaKTepHCTHKaMH HaJeXXHOCTH H MO3BOJIAIOT COMOCTABIATH MEX-
Iy co6olf HaeXXHOCTh HECKONIEKMX 00BLeKTOB, a TAKXe NpoBepATh CO-
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OTBETCTBHE PACCMATPHBacMEIX BADHAHTOB CXeM TpeGyeMOMY YPOBHIO
HaJeXHOCTH, eCJIH OH 3aJlaH KOJIHYECTBEHHO.

INoka3aTeny HaleXHOCTH 3JIeKTpooGopynoBaHUA H IHHUIA 2NEKTpO-
nepegayM, HaXOAAIMIKUXCA B SKCNJyaTalliu, IPMHATH N0 MaTepHaiaM
OAO «®Pupma OPTPBC». BTH NoKa3aTelu NpegHa3HaYeHkl IS CpaB-
HHTEJILHHX pacyeTOB H OlIEHOK 3JIEKTPHYECKHX ceTeil, SIHEPproCHCTEM,
CHCTEM 3JIeKTPOCHAGXeHHA MoTpeGuTeNel U Yy3/10B HATPY3KH, OLIEHKH
YPOBHA HaleXHOCTH PasjIHYHBIX CXEM, ONIPEAC/ICHHA 1IeIeco00pasHOCTH
¥ 3¢(PEKTHBHOCTH MEPONPHUATHM H CPEICTB IMOBHIICHHA HaNeXHOCTH
M He NIpelHa3HAYeHBl 1A OlpefeNIeHUA HAIeXX HOCTH OTAENbHLIX BHIOB
ofopynoBaHHUs H BKJIIOYEHHMSA B TeXHUYeCKHe 3aflaHusA Ha pa3paboTKy
HOBOTo 060pyOBaHHA.

INoka3satenn HagexHocTH paccuuTaHn OPT'POC no naHHNM 06 oT-
Ka3zax AelicTBYIONIEro 3MeKTpooOopyioBaHKSA H JIMHHUH 3/eKTponepenaqyH,
COmepXallMMCA B KapTaxX OTKa30B 3a mepuox 1983—1989 rr., akrax pac-
cleqoBaHU ! TeXHOMOTHYECKHX HapylueHu# B paboTe 3a nepuog 1990—
1994 rr., a TaKXe B «YKa3aHHMAX 10 NIPHMEHEHHIO MoKa3areneil HajJex-
HOCTH 3JIEMEHTOB 3HEProcHCTeM M paGoTH 3HEeproblIoKOB ¢ MapOTYpOHH-
HBIMH YCTaHOBKaMH», yTBepXneHHHX MuH3Hepro CCCP 03.09.1984 r.

Brina ycTaHOBJIEHa JOCTATOYHOCTE H NPEACTaBHTEIBHOCTE BEHGOPKH
JIaHHBIX 332 7-IETHHH NEPHOMN, MOCKOJBKY 3a 3TOT IIEPHO/ HE BHIABICHO
SIBHO BHpaXEHHOMN TEHNEHIIMH U3MEHEHHA MOKa3aTe/el HaeXX HOCTH.

OcHOBHBbIE ITOKa3aTelH HaJleXX HOCTH OTAENbHLIX 3IeMEHTOB 3JIeK-
TPHYECKHMX ceTel, NpefHa3HAYeHHEE Ul OLEHOYHLIX pacyeToB, IO JaH-
HEM OPI'PAC npuseneHs B Tabna. 6.5—6.8.

Ta6nuua 6.5

IlapaMeTpHl NOTOKA OTKA30B 3J]EMEHTOB EKTPHIECKOH CeTH
(uo npuYHHe HeHcnpasHocTH obopynosanus)

®, OTKAa3/TOA NPH HaNpAXeHUH, KB

DNeMEHT ceTH
750 500 330 220 110 35

Bo3zdywnuie aunuu':

OIHOLIENMHHe 0,6 0,6 1,3 1,7 39 2

OBYXLENHEE

(oTKa3 ofHOM LienH) - - 3,8 2 3,9 1,6

OBYXUENHbHE

(oTKa3 IByX Lieneit) - - 0,4 0,4 0,9 0,4
Tpaucgopmamopui 0,024%/ | 0,024%/
u asmompancgopmamopsi 0,053* | 0,053 | 0,04 | 0,03 | 0,015 | 0,01
Buixaovamen’:

BO3AYILIHbIE 0,2 0,12 0,04 | 0,03 | 0,03 | 0,01

MacnsHble 6aKoBHEe - - - 0,05 | 0,02 | 0,01

ManoMaciasiHue - - - - 0,06 | 0,03
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OxoHYaHHe Tabn. 6.5

, OTKA3/TO[ NPH HANpPAXEHHH, KB
OneMeHT CeTH
750 500 330 220 110 | 35
Clopruvie wunu’ 0,01 0,013 | 0,013 | 0,013 | 0,016 | 0,02
Omadeaumeau u kopomxo-
3aMbiKamenu - - - 0,02 | 0,01 0,1
! Ha 100 xm.

2 Insa onHoda3HHX TpaHchopMaToOpoB — Ha daay.
3 Ins TpexdpasHuX TpaHChOPMATOPOB.

4 Ha oM H BHIKNI04ATEND.

’ Ha npucoeanHEHHeE,

lpumMmeuaHue.
OTka3H BHKJI0YaTeNeli, MPHBOAALIHE K OTKIIOYeHHIO CMEXHBIX Leneit, co-
craBasgioT 60 % ot oblero YKc/ia 0TKa30B.

Ta6nauua 6.6

Cpenuss 9acToTa IUIAHOBEIX NPOCTOEB 3JIEMEHTOB
3/IeKTPHYeCEOH ceTH

©,, MpocTo#t/ro npu HanpAXeHHH, KB
DNCMCHT CETH
750 | 500 | 330 | 220 | 110 35
Bozdywnwe aunuu':
ONHOLIEMHKE 10 112,81 5,7 5 291 2,2
IBYXUENHHe (pocToft oxHOM 1enH) Het naHHBIX
JIByXLenHHe (mpocTo# ABYX Lienei) HeT naHHBIX
Tpancgopmamopnt
U aemompaHcpopmamopui® 1 1 1 091 0,5 10,25
Buixmovameau?;
BO3IYIIHEIE 0210202021021 0,2
Mac/iiHble 6aKoBhIC - - - |0,4]0,14 |04
MajJoMacnfAHbE — - - 10,141 0,14 | 0,14
Céoprvie wuns* 0,17 10,17 | 0,17 | 0,17 | 0,17 | 0,17
Omdeaumeau u KopomKo3aMuxamenu - - - 1031031 0,3

| Ha BJ1.

? Ha enuHULY; 218 ofHOga3HKX TpaHcdopMaTopoB — Ha da3y.
3 Ha o HH BHKJIIOYATENb.

‘ Ha npucoenuHeHHe.
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Ta6nuua 6.7

Cpe/iee BpeMsl BOCCTAHOB/ICHHSA 31eMEHTOB
anexTpHuecknx cetelt T, 107, et

Hanpsaxenue, xB
DIEMEHT CCTH
750 | 500 | 330 | 220 | 110 | 35
Bozdywnuie sunuu:
ONHOLIETTHBIE 27122151161 1L15(1,8
IByXLeMHbe (0TKa3 OXHOMN LiemH) - | - 15,315,210} 12
OBYXLeMmHHe (0TKa3 ABYX Ueneit) - | -106)19]|L5] 16
Tpancghopmamopu: u aemompancghopmamopst | 25 | 25 | 5 7 8 8
Bucmovamenu 3 7 4 = 3|17
Omdeaumenu u KopomKo3amMuxamenu - -1-1061]08]07
CbopHbie WK 071060606106 0,8

lNpuMeyaHnusd,

1. CpenHee BpeMst BOocCTaHOBNEHHS MoBpexacHHoOH da3sml (oxHoda3Horo TpaHc-
¢ opmartopa) npH yctaHoslieHHO# Ha [1C peaepBHoit daze cocrannser 1,1:10-3
1/oTKka3 6¢3 mepexaTki ¥ 9-10-? 1/oTka3 ¢ nepexaTko# dasml.

2. TIpu ycraHoBKe pesepBHoi a3l T, coctapnseT 10 4 nis GecnepexaTHoH
U 80 4 11 nepexaTHolt da3n.

3. BpeMs BOCCTaHOBJIEHHS 3NEKTPOCHAOXEH U NPH MOBPEXACHHH BHKII0OYaTE-
Jie#l B cxemax ¢ obxonHoilt cuctemoit cocrapaser 0,06-10- net, a B cxemax nony-
TOPHEIX H MOCTHKOBHX — 0,03-10-3 ner.

4. Ipu o6cnyxuBaHiu [1C Bele3THBIMU OpHragaMHu BpeMsA BOCCTAHOBJIEH U Y-
TeM nepekalodeHus B PY cnenyer ypenuyusars Ha 0,06:10-2 ner.

Ta6nuua 6.8

Cpe,llllli!l NpoNoIKHTENBHOCTE NPpOCTOER
B IVIZHOBMWX PEeMOHTAaX 3/1eMeHTOB 3/TeKTPHYECKHX ceTeif T_ 10-3, net

Hanpaxenne, kB
DNeMEHT CeTH
750 | 500 | 330 [ 220 | 110 | 35
Boadyunwe aunuu:
OIHOLICMHEIE L1]119123(29|L,7]19
IBYXlUenHuie (0TKa3 OgHOM! uenu) - | -1L0]L511,3]15
OBYXuenHuie (0TKa3 ABYX LierneH) - | =116 L5113
Tpancgopmamopsl u asmompancghopmamopss | 5,7 | 57 |34 (3,2 3,2 3
Buixarowameanu 23 | 16| 4| 11 6 1
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OkoHyaHHue Tabn. 6.8

Hanpaxecnue, kB
BNeMeHT ceTH
750 | 500 | 330 | 220 | 110 | 35
Omoeaumenu u KOpomKo3amsiKamenu -|-1-1L3|1]08
Cbophbie wuKb 06106(03(03)]0,5]0,5

6.6.2. PacueT noka3arenei HafeXHOCTH
3NeKTpU4eCcKoih ceTu

Jna pacyeTa nokasaresefl HaIEeXXHOCTH 3/IEKTPOCHAOXEHHA Harpy-
30YHOTO Y3/Ia aHAJIM3UPYETCS CXEMa 3aMellleHHA CeTH Ha y4acTKe MeXay
HCTOYHHKAMH ITHTAHHA H paccMaTpHBaeMLIM y3IoM. B cxeme mocneno-
BaTENIbHO COSAHHSAIOTCA 3JIEMEHTHI, OTKa3 JI060ro U3 KOTOPRIX BRI3KIBa-~
€T nmpocToff Bcelt NaHHOH BeTBH, a Mapa/UleJIbHO COeAHHAIOTCA BETBH,
OTKJIIOYeH He NI060# H3 KOTOPHIX He MPHBOIHT K NMPOCTOIO APYTHX. B mo-
CJIEIOBaTEJIbHYIO LIeNh KPOME 3JIEMEHTOB AaHHON BETBH BBOAATCSH TaK-
e cMeXHble BRIKJII0YaTeIH, NoBpeXIeHHe KOTOPLIX C pa3BHTHEM aBapHH
NPHBENIET K OTKJIIOYEHHIO pacCMaTpHBaeMoi 1enH (HanpuMep, BRIKJIIO-
YyareJiH BceX NMPHCOEAHHEHHH CEXIHH WIHH, K KOTOpOo# noaxiioyeHa
aHaJIM3HpyeMasd LIeNb).

XapaKTepHCTHKH HaJIeXHOCTH KaXIoH U3 BeTBeH, COCTOALIMX H3 IO-
CNeAOBaTeJIbHO COEHHEHHEBIX 3/IEMEHTOB, PACCYHTHBAIOTCA 110 hopMy-
J1aM, NpHBeJeHHKIM B Tabl. 6.9. CBepHYyTad cxeMa 3aMellleHH A aHaATH3H-
pyeTcs cleAylollMM o6pa3oM: IS cllyuyaeB OTKa3a KaXaoHi H3 BeTBeH
B OTAENBHOCTH H ONHOBPEMEHHOI'0 OTKJIIOYeHH 1 BOZMOXHEIX COYeTaHHH
IO JBE BETBH onpelensiorca Ko hHIHEeHTE! orpaHHYeHHS HArpyak 1no-
TpeOHuTeNei e (OTHOIEHHE HArpY3KH, BHHYXJEHHO OTKJIIOYaeMOH B aH-
HOM ITOC/IeaBapHHHOM peXHMe, K Harpy3Ke HOpMaJIbHOrO peXHMa).

Ina aHanu3a nocleACTBHA OTKa30B BeTBEH CXeMBl H HX coyeTaHHH
yA0o6GHO BOCIONB30BAThCA KBaJpaTHON MaTpHLel (Tabnuuel) orpanuye-
HHI, 3/1eMEHTH KOTOpoit e 4BngioTcad K03 dHIIHEeHTaMH OrpaHHYeHHU S
Harpy3KH IpH OJHOBpEMEHHOM OTKa3e i-H H j-i BeTBell. DEMEHTH £
I7IaBHOW NHAroHalM TaKod MaTpHILl COOTBETCTBYIOT Ko3(dduIHeHTaM
OrpaHHYEeHHA Harpy3KH IIpM OTKa3ax OTAEJbHHX i-X BeTBeH.

ITapaMeTpnl NMOTOKa OTKa30B H K03 GHLUHEHTH BHHYXIEHHOTO
NpocTos onpenensioTca no dopmynam tabn. 6.9 aas ciyyaeB oTKasa
OTHENBHEIX BeTBelt H HX coyeTaHHH 110 ABe, NMPH KOTOPHIX € = 1 (4TO co-
OTBETCTBYET MOJIHOMY OTKJIIOYEHHI0 HAarpy3KH nmorpebureneit). insa cxe-
MBI B LIeJIOM YKa3aHHBIE [TOKa3aTeJIH CYMMHPYIOTCA. AHaIOTHYHO MO-
rYT GHITH ONpeNe/IeHH TAKHe Xe TT0OKa3aTeNM [UIS OTKAa30B, NPHBOLS LIIUX
K YaCTHYHOMY OrpaHH4YeHHI0 Harpy3ku (0 <e < ).
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Tabnuua 69

@opmynsl A pacueTa Nokasateieil HaJeAKHOCTH INEKTPHIECKHX ceTedl

CoclHHEH HE 3IEMEHTOB
INoxa3zaTenn
NOC/IeAOBATENBHOE napanneabHOE
TlapaMmeTp nmoToka 5
, (o) +w K
OTKA30B (&, 0TKa3,/rof ; 4 Kg, + 0,K,,

Ko3dpdHLHEeHT BHIHYX-
AexHoro npoctos K, 0. e.

Z= Ky = g.Tm w,

=]

Ky K 7K, T K

B2m

Koadduunenr cosmecr-
HOTO BHIHYXJIEHHOTO
MPOCTOA OLHOIO 3/IEMEHTA
M MIaHOBOTO PEMOHTA
Broporo, K ;. o.e.

0,50, K T, mpuT,,2T,
K (K, —0,5Ty, wp,)
mpuTp,> Ty,

CpenHee BpeMsi BOCCTa-
Hosnenusa T, net/oTkas

K,/®

K,/

Cpennss yacToTa
TLIaHOBBIX IPOCTOEB O [,
npocroft /ron

‘-lnllll

KoaddHIiHeHT n1aHoBO-
romnpocroa K, , 0. ¢e.

TZ Th(0g,—0n,.,)

Koa¢dduureHT roroBHo-
cti K, 0. €.

1- (K +K,)
=1,

BepoaTHocTs 6e30TKa3-
Holt paGoTHl B TeueHHe
roga P 0.e.

m=0*

c-h

MareMaTH4ecKoe 0XHaa-
HHe yuepba oT BHHYX-
JCHHHX NPOCTOCR yv ThIC.

pyb6./roxn

P uKg

P u(d> Ky, +f:l(usx)"
= =

* DlieMeHTH / B CyMMe pacriofiaralotcs B mopsinke y6usanus T,. CnaraeMsle,

AJis KOTOPHX ® ,— O,

<0, BcyMMY He BKJIloYaloTcs (MX KonHYyecTBO 0603HaYe-

Ho m ). Kospduuuenty=1,2npun>3;y=1npun<3;a =0.
** Ilpu &, # 0 BTOpast cyMmMa HOPMYNH MOXET HE YYHTHBAThCA:
u —ynenbHas CTOMMOCTBH KOMIIEHCALHH OT yiep6a oT apapHHBIX Orpa-

HHYEHHH.

C? —yHerno coyetaHu#l H3 n 1o 2.
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6.7. OLEHKA HAPOLHOXO35IUCTBEHHOIO
YUWEPBA OT HAPYLUEHUSI SJIEKTPOCHABXXEHUSA

Yumep6 oT BO3MOXHEIX BHE3AMHKIX [IEPEPLIBOB 3JIEKTPOCHAGXKEHH S
(aBapHHHBIX OTKJIIOYEHHH) peKOMEHOYeTCsl YYHTLIBATh NIPH TeXHUKO-
3KOHOMHMYECKOM CpaBHEHHM BapHaHTOB. BellMuMHa yIelbHON CTOMMOCTH
KOMITeHCallHH yuep6a oT aBapHiHBIX OTpaHHYEHHM DONMXHAa OHITH pe-
IIaMEHTHPOBaHa rocyapcTBOM. YIeNbHEIE IIOKa3aTesn yuiepba oT asa-
pHHHEIX OrpaHUYeHMH 3aBHCAT OT CTPYKTYPHOTO COCTaBa IMOTpeOHTeNeH
(ynensHoro Beca MPOMEIIUIEHHOCTH, OLITa B cephl 06CTyXHBaHHUs, CElb-
CKOT0 X039HCTBa, TPAaHCNIOPTA H CTPOHTENILCTBA) H CTENEHU HX OrpaHH-
YeHH .

B Hacrosee BpeMs B POcCHE OTCYTCTBYeT peKOMEH IOBaHHAas pery-
JIHPYIOLIMMH OpraHaMH yneJbHasg CTOMMOCTh KOMIIEHCalUMH yiuepba
OT apapuiiHBIX orpaHH4YeHHH noTpeGuTeNed MEKTPO3HEPTHH.

B 3apyGexHoi TuTepaType YOeNbHEE YiIepOBl OT BHE3ANHKIX Orpa-
HHYEHHH NpHHUMAIOTCA B AuanaszoHe 2—4,5 nonn./KBT'y B 3aBHCH-
MOCTH OT HX THINA ¥ JUINTEJIBHOCTH MPHMEHHUTENBHO K YCIIOBHAM TOM
WK WHolt cTpansl. Han6onee yacto auddepeHunalHio yaeabHbIX Yilep-
GOB BLITIONIHAIOT IS TPEX TPYIN NOTpebHTeNled: NPOMBINIIEHHEIX, KOM-
MepyecKHUX U OBITOBLIX.

B pacyerax 3koHOMHYecKol 3¢pPeXTHBHOCTH CTOMMOCTD yiIep6a
OT aBapMHHBIX orpaHHYeHHH peKOMeHAYeTCS OLIEHHBATL MCXONS M3 3a-
py6exHOro onelTa KOMIEHCallHH yiep6a moTpe6UTeNsM B pasMmepe
1,5—4 ponn./kBT4. DTH AaHHBIE ABNAIOTCS YCPEOHEHHHEMH H MOTYT MC-
MoJIL30BaThCcs IS OPHEHTHPOBOYHOHN OlLIeHKH yuiepba Ha ciayvyall asa-
PHHHBIX MepepbBOB (OrpaHUYeHH ) 3NeKTpocHa6XeHH A B CETH obme-
Io NMOJB30BAaHHA ¢ pa3HLIM cOCTaBOM IoTpeGHTenei. Ilpu paspaboTke
CXEM BHEIIHETO 3JIEKTPOCHA6GXEHHA NMPOMBIIIJIEHHBIX Y3JI0B H OTAe/b-
HEIX KPYNMHHX NMpeaNnpUATHH peKOoMeHayeTcs MOMB30BaThCHd OaHHBIMH
06 y1epbax, MoJy4YeHHBIMH Y NOTpebuTeNA, HIIH B CllelHAJIH3HPOBaH-
HEIX IPOEKTHEIX OpraHu3aluaX, HIN B3 IPYTHX HCTOYHHKOB.



Paspnen 7

YKPYINHEHHbIE NOKA3ATEJIM
CTOMMOCTHU SJNIEKTPUHECKUX CETEWN

YKpynHeHHbIe cTOMMOCTHBIe nokasatenu (YCIT) anekTpu4eckux ce-
Te#l IPUMEHAIOTCH IIPH BHINIONTHEHWH MPOEKTHHIX paboT MO pa3sBUTHIO
3HEeprocucTeM M 3JIeKTpHYecKHX ceTell HanpaxeHneM 35—1150 xB. Ilpn
onpeneneHun YCII ucnonb3oBaHel 6a3oBbie NoKa3aTellH CTOMMOCTH, NPH-
BEEHHBIE B COCTaBe «YKpPYNMHEHHBIX I0Ka3aTe/iell CTOMMOCTH 3JIEKTPO-
3HepreTHYeCcKHX 06BeKTOB», yTBepXaeHHBIX PAO «<ESC Poccum».

B HacrosimeM pazfesie NPHBOAATCA TAKXe CIPAaBOYHEIE NaHHHIE
10 CTOMMOCTH 3JIEMEHTOB 3JIEKTPHYECKHX CETEMN B 3apy6eXX HBIX SHEPrO-
cHCcTeMax, OTHOocsAImMecs K cepeanHe 1990-x rT.

7.1. OBLLASA HYACTb

VYKpynHeHHBIE CTOHMOCTHBIE TTOKA3aTeNlH 3IEKTPHYECKHX CeTel Ha-
npsxeHHeM 35 kB u BelLe NpenHa3HAYEH JUIS BHITIOTHEHHS:

TeXHHKO-3KOHOMHYEeCKUX pacyeToB NPH CONMOCTaB/IeHHM BapUAHT-
HHIX pemeHH i BEIGOpa cXeM 3/IeKTPHYECKHX ceTed («CXeMHOe NMpOeKTH-
pOBaHHe»);

pa3paboTku o60cHOBaHMT HHBECTHLIHH M GH3HeC-MJIaHOB;

OLIeHKH 06beMa HHBECTHIIHH MPH IUIAaHUPOBAHHH HOBOTO CTPOHTENb-
CTBa, & B OTAEJBHBIX CIIYy4YasiX H NTPH OCYIIECTBJIEHUH PEKOHCTPYKLHH
3JIEKTPOCETEBLIX OOBEKTOB.

O6mue TpeGoBanus MuHcTpos PoccHu Mo opraHn3auMy NpoeKTH-
POBaHHA M3JIOXEHEI B CIEAYIONINX JOKYMEHTaX:

«[Topsaaok pa3paGoTKH, COIJIACOBAHMSA, YTBEPXICHHS U cocTasa 000-
CHOBaHHH MHBECTHLHH B CTPOMTENLCTBO NPEANPHATHH, 30aHHH H coo-
pyxeHui» (MuHcTpoi#t Poccuu, 1995 r., CIT 11-101-95);

«AHCcTpyKUus o nopsiiKe pa3paboTKH, COTJIacOBaHU A, YTBEPXACHUSA
M cocTapa IPOeKTHOM JOKyMEeHTAaLlMH Ha CTPOHTE/IBCTBO NPENNPUATHH,
3naHui U coopyxeHHuit» (MuHcTpoit Poccun, 1995 r.,, CHulIl 11-01-95).

OCHOBHEIM NPOEKTHLIM JOKYMEHTOM Ha CTPOMTENIECTBO 06BEKTA SAB-
NAETCA, KaK MPaBHJIO, TIPOEKT CTPOUTENLCTBA. Ha OCHOBAaHHH YTBEDXK-
IIeHHOTO MpOEKTa CTPOHTENbCTBa pa3pabaThiBaeTca paboyas BOKYMEH-
Tauusa no o6bvexty. Ha 6a3e ucnons3zopanua YCII Moryr ¢dopMupo-
BaThCHA JIOTOBOPHBIE LIEHB! HA pa3paGoTKy NPOEKTHOH JOKYMEHTALHH.
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OnpefeneHue CTONMOCTH NIPOEKTa Ha CTPOUTENIBCTBO OCYILECTBIISA-
eTcs ¢ HenoJib3oBaHHeM «CripaBoyHHMKa 6a30BBIX LiEeH Ha IIPOEKTHbBIE
paGoThl A4 cTpouTenbcTBa. O6BEeKTH SHepreTHKH», YTBEPX ISHHOTO
PAO «E3DC Poccum» 10.02.03, a Taxcke «O6111X yKkazauui 1o NIpuMEHEHHIO
CIIpaBOYHHKOB Ga30BBIX 1IeH Ha NPOeKTHLIE paGOTHL WIS CTPOHTENLCTBA,
yTBepXAeHHBIX MocTaHoBIeHHeM [occTpos Poccum ot 07.08.02 Ne 102.

B ocHoBy onpeaenenns YCII nonoxeHsl:

MaTepHalbl, 06061aJ0IMIHe CMETHBIEe pacyeTH K npoekTtaM H T30
KOHKPETHEIX OOBEKTOB;

TpeGoBaHHUA K CTPOUTENLHON B MeXaHHYeCKO! YacTH 3JIeKTpOceTe-
BEIX 06BeKTOB, onpenensieMble «[IpaBuiaMu ycTpoHcTBa 3/IEKTPOYCTaHO-
BOK» 7-T0 M3aHH4;

«O61He TeXxHHYecKHe TpeGoBaHuA K noactaHuuam 330—750 kB Ho-
Boro nokosieHus», yreepxaeHHsie @CK EDC 09.01.04 Ne BB-14 ;

«O61IHe TeXHHYecKHe TpeGoBaH U K BO3YIIHBIM IMHUAM 3]IeKTPO-
nepenayu 110-750 xB HoBoro nokoneHus», yrsepxiaeHHse ®CK EDC
16.02.05;

aefcTByOIHe 1leHb Ha oGopynoBaHMe M MaTepHallbl 3aBOJOB-
NMOCTaBIMKOB;

OTYeTHBIE NaHHHe [lenmapTaMeHTa MHBECTHLIMOHHOH MNOJMTHKH
PAO «EBC Poccuuns no tekymeMy GUHAHCHPOBaHHIO OOBEKTOB 3JEK-
Tpuyeckux ceteit B 2000—2004 rr.

YCII npuBenent B 6a3MCHOM YpOBHe LieH H He BKaioyaloT HJIC.
B cooTtBeTcTBUH ¢ noctaHoBneHneM l'occTpost Poccun® ot 08.04.02 Ne 16
«0 Mepax Mo 3aBepllieHHIO NMepexola Ha HOBYI0 CMETHO-HOPMAaTHBHYIO
6a3y neHoobpa3oBaHUA B CTPOUTEJILCTBE» 32 HOBLIH Ga3UCHBIN YpOBeHb
NPHHAT YPOBeHb LieH, coxupmuxca Ha 01.01.2000 r. Onpenenexne cro-
HMOCTH CTPOMTEJILCTBA B TEKYLIEM (IPOrHO3HOM) YPOBHE 1IEH OCYILIECT-
BliAeTCA C NPHMEHEHHEM MHIEKCOB IepecyeTa CTOMMOCTH B TeKyWHH
(nporHo3HbIi) ypoBeHb ueH. MHaeKcH npezacrasisioT coboil oTHoIe-
HHe CTOHMOCTH NPOAYKINH, paboT HIIH pecypcoB B TeKYllleM YpOBHe
LIeH K CTOMMOCTH B 623UCHOM YPOBHE 1IEH.

HHaekcsl 1eH nyOIHKyoTCd:

B «BecTHHKe YnpaBiieHHA LleHOOOpa3oBaHHA H CMETHOIO HOPMHPO-
paHus PeaepansHOro AreHTCTBa no cTpouTenbeTBY H KK X»;

B MexpernoHajibHOM HHGOPMaLlHOHHO-aHAJIHTHYeCKOM GloneTe-
He <M Hiexchl LeH B cTpouTebcTBe», H3naBaeMoM «KO-UHBECT».

C HCNoONB30BaHHEM MHIEKCOB 11eH MOTYT OBITh BRIMTOJTHEHK:

oLeHKa 06beMa KanuTalbHBEIX BJIOXeHHH B TeKylleM YPOBHe LeH
MPH BHINOJTHEHUH MAaKPO3KOHOMHYECKUX, MJIAHOBLIX U CTATUCTHYECKHUX
pacyeToB;

* B HacToslee BpeMs — YNipaBieHHe LleHoo6pa3oBaHHA M CMETHOTO HODMH-
poBanus QegepanbHoro AreHTcTBa no ctpoutenscTy H XKX PO,
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pacyeT CTOMMOCTH CTPOMTENIBCTBA B COCTaBe OGOCHOBAHMH HHBECTH-
LIH# 1 OH3HeC-IIIaHOB.

HHpaexchl LieH o KaNWTAJbHEIM BJIOKEHHAM U 3JIEMEHTaM HX TEXHO-
JIOTHYeCKOH CTPYKTYPHI [0 OTPAciH «DeKTPO3IHEPreTHKa» MPHBENCHB
B Tabn, 7.1.

Tabnuua 7.1

HBEpexcH UeH N0 KANHTAJIBHHM BJIOKEHHAM H 3/1eMeHTAM
HX TeXHOJNOrH9ecKoll cTpYETYpH
(no naunuM Tockomerara Poccufickolt Penepanusu;
¢ 2005 r. — mo BRJAM 3KOHOMEYeCKOH NeATeNLHOCTH)

OTtpacas — 371eKTpo3HepreTHEa (IpoH3BONCTBO, Nepesaya
H pacmpee/ieHHe 3IeKTPO3HEPrHH, ra3a, Napa K ropsuell soasl)
(mo oTHOmeHM0 K YposHw ner 2000 r.)

nexabpb nexabpb nexabpb Aekabpb: | Aexabpb nNekabps | centabps
2001 . 2002r. 2003 r., 2004 r. 2005T. 2006 . 2007 r.

KanuTansasie BAOKEHHA

1,589 1,837 | 2048 | 2378 | 2664 | 3048 | 3457

CrpouTesHO-MOHTAXKHEeE paboThl

1,745 2,079 2,397 2,729 3,057 3,682 4,220

Texnonoruveckoe oGopynosanue

1,470 1,632 1,762 1,998 2,238 2,369 2,624

IIpouse paborm

1,988 2,309 2,636 3,019 3,382 3,809 4,402

OnpezeneHne ctouMocTH cTpouTenbeTBa o YCII B Tekymem (npo-
HO3HOM) YpPOBHE IIeH OcYIIecTBIseTCS ¢ TpUMeHeHHeM HHEeKCcOoB Ha Ka-
TIUTAJILHEE BIOXEHHUS.

BasucHeie YCII yYHTHIBAIOT CTOMMOCTHEIE NOKA3aTeNH Ha 1 KM BO3-
OYIWHEX K KaGenbHBIX THHKHA, a TakXe Ha [1C B 1e/lOM H MO KX OCHOB-
HBIM 3JIEMEHTaM JUISl CPENHHUX YCIOBHA CTPOHTENBCTBA B eBpONeHCcKOM
yacTH cTpaHbl. 1S onpenesieHUs CTOAMOCTH CTPOHTENbCTBA 3MEKTPH-
YyecKHX ceTell B IpYTHX paltoHax LIeHTPaJIH3OBaHHOTO NEKTPOCHabXe-
HHS PEKOMEHIYETCA MPUMEHSATH MOBHIILIAIONHE 30HANbH e KO3 hHLIK-
€HThl K Da3MCHO! CTOMMOCTH 3/1eKTpoceTeBhIX 00beKTOB (Tabn. 7.2).
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Ta6nuua 7.2

3onansanie noasmaomue Ko3hhHnHERTH
K GasncHol CTOHMOCTH 3/1eKTpoceTeBnX ob1eKTOB

3oHanbHbie Ko3bOHUHEHTH
PaiioHn
BOJAYIIHKE THHUK | MOACTAHUMK

Esponeiticxas yacts Poccuu (6e3 Ypana) 1,0 1,0
VYpan 1,1-1,2 1,1-1,2
IoBonxse 1,0-1,1 1,0
3anagHasa Cubups 1,3-1,7 1,3-1,6
Bocroynas Cubups 1,4-1,7 1,4—1,6
Jansuutt Bocrox 1,3-1,8 1,3-1,7
Cesepo-3anaguuit 1,0-1,1 1,0-1,2
CesepHuiit KaBka3s 1,0-1,2 1,0-1,2

Ins paitoHoB KpattHero Cepepa M NpApaBHEHHLIX K HIM MeCTHOCTeEH
Poccun OpHEHTHPOBOYHAA CTOMMOCTh CTPOHUTENIBCTBA JIMHH i 3JIEKTPO-
nepenayy MoxeT GHITE onpeliesieHa IpHMeHEHHEM MOBHIIAIOLIHX KO-
adbduunenton 2—-2,7. K cronmoctH coopyxerus [1C B aTHX pafioHax
MoXeT npuMeHAThea Koadbduuuent 1,5-2,0 (B OTOCHBHBIX cAYyYaAX LIS
momHBIX [1C co cnoxHoi cxeMolt JocTaBKH 060PYIOBaHHSA H TAXENbI-
MH YCIIOBUAMH CTPOUTENbCTBA — J10 3,0).

YCII yuyHTHBaIOT Bce 3aTpaThl B coopyxeHne BJI u IIC no o6bexTam
TIPOH3BOACTBEHHOTO Ha3HaYeHHA (Da3MCHBIE TOKA3aTe/IH CTOMMOCTH). 3a-
TpAaTHl, CBA3aHHHE CO CTPONTEILCTBOM PEMOHTHO-IIPN3BOACTBEHHOMN 6a3kl,
JXUJICTPOUTENILCTBOM, HCIONB30BAHHEM BEPTOJIETOB, IIPOH3BOACTBOM CIle-
LHAJBHBIX CTPOUTENBHEIX paboT (NJILIBYHEI, CKaJIbHEIE TPYHTH H Ip.),
yCTpPOMCTBOM GONBIINX MEepPexofoB Yepe3 BOIHLIE Nperpafnl ¥ pan Apy-
rux 6asHcHEIMH nokasarenssMu crouMocTi BJI u IIC He yuTeHBI.

3aTparhl, He BKJIIOYeHHEIe B Ga3MCHBIE MOKA3aTeNlH, ONpeneisioTcs
MHAHBHAYaNbHEIM pacyeToOM MJIH 110 NPOEKTY-aHAaJOorYy.

CTQHMOCTB OTYYXaeMBIX 3eMENBHEX YYaCTKOB — NMOCTOAHHBIH OT-
BOJ 3eMeNb — IS THHAHR anexTponepenayu U IIC nprHMMaeTca ¢ yye-
ToM «[lpaBun onpeneneHusa pa3MepoB 3eMeNLHBIX YYaCTKOB JJIfl pa3-
MeLIeHHA BO3AYIIHBIX THHUHA 3JleKTponepesayd M ONoOp JUHHHA CBA3M,
06CNyXKBaOI KX 3/IEKTPHYECKHE CETH», YTBepXAeHHEIX IIpaBHTEND-
crBoM P®, u «<HopM oTBOZIa 3eMeJIb LISt DJIEKTPUYECKHX CeTel Hamnpsixe-
HueM 0,38—750 kB», yTBepXxneHHBIX PAO «ESQC Poccune.
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3arpaTel Ha OTBOJ 3€MEJIBHOTO Y4YacTKa (M3bsiTHE, NMpeJIOCTaBIcHUE
H Nepe/aya ero B coGCTBEHHOCTE HIIM apeH 1y, a TAKXKE 3aTpaThl [10 apeH/ie
3eMeJILHOTO YYacTKa B MepHOJ CTPOHTELCTBA) ONpeNeNsaioTCs B COOT-
BETCTBHH C 3eMeIbHEIM 3aKoHoaaTeNbeTBOM P, a TakKe NMOJIOXEHHAMH,
YTBEPXIEHHEIMH COOTBETCTBYIOILEH TePPHTOPHANBEHOH aqMHHHCTpaLHeH
cy6bexToB PO. CpencTBa Ha OMIATy 3a 3eMJIIO NP U3BATHH 3eMeJIBHOTO
yyacTKa 1 ctpouTtenbersa I1IC u BJI onpenendaioTcs HCXOAsA M3 HOpMa-
THUBHOM LIEHBI 3eMIH. B cooTBETCTBHM ¢ nocTaHoBiaeHneM [IpaBUTEND-
crBa PD ot 15.03.1997 r. Ne 319 «O nopajke onpeneleHuss HOpMaTHBHON
LleHBl 3eMJIH» HOPMaTHBHAs LIeHA 3eMJIH €XeroaHo oNnpeleNseTcs opra-
HaMH HCNOJMHHTENbHOM BIacTH cy6bexToB P® mia 3eMens pa3IHyHOro
1IeJIeBOT0 Ha3HaYeHHd MO OLeHOYHLIM 30HaM, aIMHHHCTPaTHBHLIM pait-
OHaM M noceneHusM. B Tabn. 7.3 npuBeieHE HEXKOTOPEIE HOPMATHBHBIE
3HaYeHHS LEeHEBI 3eMJIH JUIS OTAENBHLIX PETMOHOB CTPaHBl (MaKCHMab-
HEl¢ H MHHHMaJIbHEe 3HaYeHHS) B COOTBETCTBHH ¢ rocyqapcTBEHHOM
KaJacTpoBOH OLEHKOM 3eMelkb.

CpencTsa Ha Bo3MellleHUe TIOTEPh CENBCKOXO3ANCTBEHHOTO NPOM3-
BOJICTBA, BLI3BAHHHIX M3BATHEM (MJIM BpeMEHHBIM 3aHATHEM) 3eMellb-
HBEIX YYacTKOB, ONpeleNIfIOTCA B pa3Mepe CTOMMOCTH OCBOEHH S PaBHO-
BEJIMKOH IUTOIIaaK HOBEIX 3eMeJib. PasMep oCBOEHHS CTOMMOCTH HOBLIX
3eMellb NPUHHMaeTcHd Ha ocHoBe «HopMaTHBOB CTOMMOCTH OCBOEHM A
HOBBIX 3€MeJIb B3aMEH H3BIMaeMBIX CEJIbCKOX03AHCTBEHHRBIX yroauit s
HeceNIbCKOX03HCTBEHHBIX HYX/I», YTBEPXIEHHBIX IMocTaHoBNeHHeM Ilpa-
puTenscTBa P® ot 28.01.1993 r. Ne 77 (¢ uaMeHenuamu or 07.05.2003 r.)
«00 yTBepXIeHUH MOJIOXKEeHHUA O NMopAiKe BO3MeNIeHHUH YOLITKOB c06-
CTBEHHHKaM 3eMJIH, 3eMJICBJIaJIEIbLIaM, 3EMJIETIONIL30BATENAM, apeH 1a-
TOpaM M NMOTEPh CENLCKOX03HCTBEHHOTO IPOU3BO/ACTBA».

Ta6nuupa 7.3

HopmaTusnas nena seman 8 cybnexrax PO (na svawano 2000 r.)

Palionn Llena aeman, py6./m?

Cesepo-3anad

JlenuHrpaackas obu. 23-135

TlckoBckasn o6, 1828
Ilenmp

Mockosckas o6, 40-180

CwmoneHckas o6, 17-102
ITosoaxcve

Bonrorpanckasi o6). 4—-40

CaparoBckas 06.J1. 10—-15
Cesepnwiii Kasxas

KpacHopapckuit kpait 7-12

CapponoJibcKU i Kpai 10
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OkoH4YaHHe Tabn 7.3

PaitoHn LleHa semnu, py6./M?
Ypas '
Kypranckas o6n. 20
TTepmckas o6n. 8
Cubups
Hosocu6upckas o6n. 4-7
Hpkyrckas o6n. 7-25
Haavnuli Bocmox
Kamyarckas obn. 7

CTOMMOCTB NMOCTOSHHOTO OTBOAA 3eMeJIb Noz crpouTenserso BJl u IIC
B MECTHOCTH, HE HMCIHOJB3YeMOH JIS CelIbCKOXO3AHCTBEHHOrO NMpPOH3BO/-
CTBa, a TAKXE Ha TEPPHTOPHH TOPO/OB, NPOMBINUIEHHKX paiioHOB, KYy-
POPTHHIX 30H H IIp. IPHHUMAETCH B COOTBETCTBHH C 3eMENIBHEIM 3aKOHO-
natenbeTBoM PO,

7.2. BOSAYLUHbIE JINHUU

YXpynHeHHBIe CTOHMOCTHEIE MOKa3aTelu cocTaBieHH i Bl 35—
500 xB na yHHOUUHPOBAHHEIX CTANBHEIX M Xene300eTOHHEIX ONopax,
750 xB — Ha THMOBBIX CTaNbHKIX ormopax H 1150 kB — Ha cTaJBHBIX OMO-
pax HHIHBHAYAJIBHOTO MPOEKTHPOBaHHA. B CTOHMOCTHBIX [TOKa3aTeNaX
MarucTpaibHuiX BJl yyTreHa noaBecka BONMOKOHHO-ONTHYECKOTo KabGe-
5 CBSI3M.

VCII BJI cocTaBNeHkl C Y4€TOM FO/IOJIeAHLIX H BETPOBBIX HATPY30K,
COOTBETCTBYIOKMX TpeboBaHuaM ITVD 7-ro uaganus.

YCIT BJI cocTaBiieHH € Y4ETOM HMCIONB30OBAHHS CTalleaNlOMHHHE-
BeIX npoBoaoB Mapkn AC no 'OCT 839—80 ¢ yyeToM noclieyIomux 1o-
NMoNHeHHH.

BasucHbie moxasatenu croumocTi BJI mepeMenHOro Toxa Hanpsa-
xeHHeM 35—1150 xB npuBeneHH B Ta6. 7.4, a MOCTOAHHOrO TOKa —
B Tab, 7.5. BTH IoKa3aTe/Il YYUTHBAIOT BCE 3aTPaThi IPOH3BOACTBEHHOT O
Ha3HaYeHHUS M COOTBETCTBYIOT CPEIHMM YCJIOBHSM CTPOMTENILCTBA H HOP-
MaTHBHOMY BeTpoBoMY faBieHuio no 0,6 kIla. IIpu npoxoxaeunu BJI
B boJiee CJIOXHBIX YCIIOBHAX, YEM NPHBENEHH B Tab. 7.6, 3aTpaThi Ha coo-
pyxenue BJI ysenuunpalorca (raGu. 7.9). [Ipu aToM oTaenbHEE YCIOXKHSA-
JOLIHE YCIIOBHA CTPOUTENLCTBA YUHTHIBAIOTC HE3aBUCUMO APYT OT Apyra.

B ciyyasix, KOoraa oTcyTcTBYET NoapobHas nHGopMauug ob ycIoBH-
Ax npoxoxaeHus BJI, 6asHCHEIE MOKA3aTeI! MOTYT GLITh HCIOIB30BaH bl
6e3 xoppekTHpoBKH. K 6a3ucHBIM MoKa3aTeNsiM CTOMMOCTH no6apngercs
CTOMMOCTH MTOCTOAHHOTO OTBOMA 3eMJIH, @ NP HeOOXOMMMOCTH — CTOH-
MOCTb BRIpYGKH MPOCEKH H YCTPOMUCTBA JIEXHEBBIX JOPOT.
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Hns nonyyeHus nmonHo# croumoctu BJI K nokasarensam Tabn. 7.4
M 7.5 po6apnAioT 3aTpaThl Ha 61aroycTpoRCTBO, BpeMeHHBIE 30AHHA H COO0-
PYXeHHs, NPOeKTHO-U3BICKaTeIbcKHe pabGoThl H aBTOpPCKMit Haa3op,
npoyue paGoTH M 3aTpaThl. CpefHNE 3HAYCHHA YKa3aHHHIX 3aTpaT co-
CTaBJAIOT:

2,5-3,0% — 6naroycTpoiicTBO, BpeMEHHBIE 3JaHHA W COOPYXEHHUH,

7,0—8,0% — npoeKTHO-H3BICKaTeNbcKHe paboThl H aBTOPCKU M HaNizop;

3,0-3,5% — npoyne paGoTH M 3aTpaTHl.

Bonbuiue 3HayeHus oTHocAT K BJI HanpaxerueM 500 KB u Buinre.

Ta6bauna 74

BaancrAue nokazatenn cronmocTH BJI 35-1150 kB nepemennoro Toka
Ha CTa/IbHBIX H Xede300eTonHNX onopax (nemw 2000 r)

e &g N g E Ba30BHeE MOKa3aTeNH
Zm Eag';z Bab cToHMocTH BJI,
% x XapakTepHCTHKa EEZ| 28 g THC. py6./KM
':'5.5 MPOMEXYTOUHHX ONOP 5 S8e| =88
g 284 E © | Cransnue | Keneao6eToH-
T e =| onopu HHIC OTIOpH
35 | CpoboaHocTosiILHe no 150 1 970 700
2 1390 1180
110 | CrobomHocTosIIIME o 150 1 1050 850
2 1590 1150
Cpo6GogHocTosLIHE 185—-240 1 1170 950
2 1795 1650
220 | CeobGonHocTOSALIHE 300 1 1310 1120
2 2195 -
400 1 1470 1250
2 2420 -
220 | ApyxcToedHule cBOGOI- 300 1 - 1140
HOCTOAIIHE 2 - 2120
400 1 - 1295
2 -~ 2320
330 | CpoGomHOCTOSIIHE 2x300 1 1995 -
2 3115 -
2x400 1 2240 -
2 3660 -
JByxcToeYyHhle C BHYT- 2x300 1 - 1880
PEHHHUMHU CBAIAMH 2x400 1 — 2010
500 | CeobomHocToAllIME ABYX- 3x300 1 3560 3120
CTOeYHbIe, C BHYTPEHHH- 3x330 1 4000 3315
MU CBA3SIMH 3x400 1 — 3490
C oTTAXKaMH 3x400 1 3610 -
3x500 1 3990 —




OkxoHvyaHue Tabn 74

e 28 g | Basosuc nokasatenn
i E 8¥%| 6= cToumocTH BJI,

X % XapakTepHCTHKA s E e § THC. py6./KM

E.E MPOMEXYTOYHKIX Onop & E g g

& E ] 5 « | CranpHuic | KeneaobeToH-
= =3 = | omnopu HHEe OTIOpH
750 | C oTTAXKaMH 5x300 1 5660 —

5x400 1 6120 -
1150 | C orraxkamu (ansg BJI 8x330 1 11000 -
AnTtaiickag—Hrar)
Tabnuua 7.5
YEpynHenHue nokasareian crormocTH BJI nocrosAnoro Toka
(no npoekTHHM MaTepHaiaM, nennt 2000 r.)

Hanps- Ceyenne | Koauge- | [lponycknas Cromeocts,
XKEHHE Twun onop nojoca, CTBO crnocob- THC. DY6./XM
BJ, xB T, xMM? uene HocTh, MBT - PYD.
+300 | CpobomHocTosmue | 3x500 1 1000 2600
+500 | CoTTaxxaMu 3x1000 1 4000 4200
+750 | CorraxkaMu 4x1000 1 6000 7000

Ta6bauua 7.6

Ycnosns crponteascrea BJI, yarennue B 623HCHMX NOKA3aTeIAX CTOHNMOCTH

OTHOCHTENbHAA JNTHHA TPACCH C JAHHKMH YCIOBHAMH

YCNoXHAIOUIHE YCIIOBHA
CTPONTEALCTRA BII35-110kB | BJI220-330xB | BJI 500-750 xB

I11 PKY no rononeny 0,9 0,9 0,9

IV PKY no rononemy 0,1 0,1 0,1
Bonorucras Tpacca - 0,05 0,02
TToitMul pex 0,02 0,02 0,1
OGBOAHEHHBI] IPYHT 0,4 0,4 -
Kocorophl,

CTeCHEHHBIE YCIIOBHA 0,7 0,7 0,2

CroMMOCThb NIOCTOSHHOTO OTBOJA 3€MJTH INIPHHHUMAETCH ¢ Y4eTOM pac-
YeTHBIX 3HaYeHHH MIomanu oTBoAa Noj onopsl BJI M cTOMMOCTH 3eMITH.
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Tlnomanu MOCTOAHHOrO OTBOJAA 3eMJIH Mof onopsl BJI 3aBMcAT oT THNA
H MaTepHaia oIop, HCIIONIb30BaHMUA pacyeTHoro nponeta u ap. IIpH uc-
NOJIE30BaHHH THIOBHIX omop BJI W cpenHux yciosuit coopyxenusa BJI
TLJIOIIAAB MOCTOA HHOTO OTBOJA 38MJIH MOXET OHITh NPHHATA IT0 AaHHKIM
Tabi. 7.7. [1ns onop Ha OTTAXKax IUIolaab OTBOAA 3eMJIH COOTBETCTBEH-
HO yBeJIMYHBaeTcd,

Ta6nruua 7.7
IInomajsr mocTosHHOrO OTBOJA 3eMJH ANA THHOBMX omop BJI
PasMep NOCTOAHHOTO OTBO/IA 3EMITH
2
XapakTepHCTHKa Hanpsaxenue BJI, wa 1 xu B, u
NPOMCXYTOXHOR oflophl kB CralbHHEeE XKeneaobeToHHHE
onopH onopH
OnHocTOoeyHan 35-110 65-70 35—-40
Cpo6GonHocToAmasn 220-330 80-115 35-90
XKenesobeToHHaa —
cpoboaHoCTOAI AN,
CTaNnbHas Ha OTTAXKAX 500-750 520-1215 170
CranbHas Ha OTTAXKAX 1150 4000 -

Jna yyactkoB BJI, mpoxoasIumx mo jecy, CTOAMOCTb BHIPYOKH Mpo-
CEKH oIlpenelicHa AJA Jieca CO CPEOJHHMH IOKa3aTeldMHM KPYIHOCTH,
BBICOTHl ¥ TBEPAOCTH NOPOL APeBECUHEl C YYeTOM KOpYEBKH NMHeH mon
JOPOTH M ILIOWAAKH ONOp. 3aTpaThl Ha BRIPYOKY MpPOCEKH M YCTPOHCTBO
JIEXHEBHIX X0POT MO GOMOTHCTHIM Y4YacTKaM TpaccHl IIPH OTCYTCTBHH
Gonee NoApoOGHBIX NAHHBIX MOTYT GBITH NPUHATHI 110 TaHHLIM Ta6. 7.8.

Tabnuuma 7.8

3arpaTsl Ha BLIPYOKY NPOCEKH M YCTPOHCTBO NeXKHEBLX JOPOT
(mens: 2000 r.)

HaumeHoBaHHe Hanpaxenne BIl, xB
pefor 35-110( 220 | 330 | 500 | 750 | 1150
Bripy6xa npocekH, THIC. py6./KM 95 | 110|125 150 | 175 | 275
YcTpolicTBo NeXKHEBLIX JOPOT, THIC. pY6./KM 370

JonoNHHUTENBHBIE 3aTPaThl, YYUTHIBAIOIIWE YCIOXHEHHBIE YCIOBHSA
CTPOHTENbLCTBA, MOTYT OHITH NMPUHATHI AJIA COOTBETCTBYIOIIHX YHYaCTKOB
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TPAcCHl C HCMONb30BaHHEM MOBHIILIAIOIIMX KOG (DHIMEHTOB 110 OTHOLLE-
HMIO K Ba3MCHRIM TOKAa3aTeIiM CTOMMOCTH (Tabn. 7.9).

Ta6nuua 7.9

Ko3ppHuueATH AN YIeTa YCAOKHAIOMHAX YCAORBHH l:'I'FOII'l‘eJIBCI"lI BJI

XKenelobeToHHHE

CraJibHHE ONMOpH
P OnopH

Yenosus ctpontenscTpa Bl

35—-110xB [ 220-750 xB | 35-110 kB | 220-500 xB

CKopocTHO# Hamop BeTpa

0,61—0,75 xI1a 1,06 1,06 1,06 1,06
CxopocTHo#t Hanop BeTpa
Gonee 0,75 kI1a 1,15 1,15 111 1,11
B ropHuIX ycloBHAX 1,6 1,32 1,5 1,35
B ycnoBnax ropoackoit
M MpoMH LINeHHOH’ 3acTpol KK 1,6 1,62 1,7 -
Ha 6onoTucThIX yyacTKax 1,46 1,16 2,1 1,7
Tpacchl
B noiiMe pex 1,14 1,09 1,18 1,1
Oco6o rononenHule paftoHE
no otHoweHuwo K IV PKY 1,27 1,27 1,28 1,21
B npu6pex HLIX 4 3arpA3HeH-
HBIX patioHaX NpH MHHH-
ManbHOM JUTHHE YTEUKH:

2 cM/kB u bosee —

110 kB u Bhiwe;

2,35 cm/xB u 6onee —

no 35xB 1,02 1,02 1,09 1,05

Ilpy HeoGxomMMOCTH coopyXeHHUs Gonpmux nepexonoB BJI uepes
CYNOXOAHBIE PeKH, KaHaJIkl, IPOJIMBLI, APYTHE BOAHBIE NIPErpaasl M yie-
b HX CTOMMOCTH ONpeleNifeTcA cleluanbHbM pacyeToM. [Jns npen-
BapHTeJbHOH OLEHKH CTOMMOCTE Niepexosa MoXeT GLTh IPHHATA C yye-
TOM DaHHBIX Tabn. 7.10.

CroumocTts AByxuenHo# BJI ¢ BpemenHoll moaBecKko#t omxHol uenu
MOXeT OLITHL oIpelesieHa KaK CTOMMOCTL apyxuemnHo# BJI 3a BeiueToMm
3aTpar, NpuBeneHHLIX B Tabn. 7.11.
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Ta6Gauua 710

CroumocTs coopyxenns Gonmsmmux nepexogos BJI 110-750 kB
(menw 2000 r.)

Hanps- HHa Crou-
o e “;%‘;"T;':’f epetomn | onop | M06Th
2 AC 240/56 800 K-TI-I[1-K 80 33635
110 1 C200 900 K-II-IT-K 81 22174
1 C200 1350 K-A-A-K 105 25910
2 AC 300/204 755 K-II-ITI-K 94 17 440
220 2 AC 500/336 1286 K-I-MT-K 150 110 622
2 AC 500/336 1395 K-TI-1T1-K 158 153 725
%0 2 | 2xAC 500/336 1000 K-JI-ITI-K | 100 45 595
2 2xAC 300/204 1150 K-II-IT-K 150 48 335

1 3xAC 300/204 950 K-A-A-K | 58ud7 | 41359
500 1 2xAC 500/336 1300 K-A-A-K | 101 u 50 | 32887
1 2xAC 500/336 1460 K-A-A-K 101 36 126
1 4xAC 500/336 905 K-II-TT-K 79 48 335
1 4xAC 300/204 1280 K-TI-TI-K | 172 105 888

750

IlpumMeyaHHne.
B dopMyne nepexona onopu o603HaveHbl: K — KoHlleBaa, A — aHKepHas, I1 —
NMpoMeXYTOYHas.

Ta6auna 7.11

CHuXeHHe CTOMMOCTH CTPORTeNLCTRA Aryxuennoit BJI
OpH npoknanxe nepsoit nenn (wennt 2000 r.)

Hanpaxeune BJlI, kB 35-110 220 330
CeyeHue MpoBoOaOB, MM? nmo 150 | 185—240 | 300 | 400 | 2x300 | 2x400

CHHXeHHe CTOMMOCTH,
THC. PY6/KM 220 | 330 | 375 | 465 | 700 | 780

CroumocTb THHeHHRX A4eeK Ha [IC (anexTpocTtaHiusax) Ans NpH-
coenuHeHHd BJI pekoMeHayeTcs YYUTHIBATh o Tabn. 7.19.
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7.3. KABEJIbHbIE JIMHUH

B ocHoBy onpeneneHna YCII KJI 6—10 u 35 kB nonoxeHs «[Toka3a-
TeJIM CTOUMOCTH IeKTPHYECKHX FOPONCKUX ceTell» U «YKpyNHEHHEIE ITo-
Ka3aTe/JI CTOHMOCTH CTPOMTE/IbCTBa» HHCTHTYTa «[ HIIPOKOMMYHIHep-
ro», mepecYUTaHHhe B lieHH 2004 r., a TaKXe CTOMMOCTHhIE NOKa3aTeNH
pAlla KOHKPETHHI X NPOEKTOB, BHITOJIHEHHHX B 20032004 rT.

YCII o KJI 110 1 220 xB npuHATH Ha OCHOBaHHH 0600IIEHHA CMET
K paboyet JOKyMeHTaluH KOHKpeTHRIX 06BekTOB OAQ «HHCTHTYT «DHep-
roceTbnpoeKkT», «CeB3anaHeproceTsnpoekT», a no KJI 330-500 xB —
N0 BHMOJTHEHHEIM OLICHOYHEIM pacueTaM.

CroumocTHhIe nmoka3atenu KJI cymecTBeHHO 3aBUCAT OT MPHHATOH
Tpacchl, XapakTepa 4 YHcia nepeceKaeMbIX HHXEHEPHBX KOMMYHU-
KalM#, cCOMYTCTBYIOIMX 3aTpar, a TakXe oT cnocoba nmpoxnanku KJI.
IIpy HeGonpMIMX JUTHHAX 3TO ONpeleifeT CyllecTBeHHEI! pa3bpoc yaens-
HuX 3HayeHn# YCIT KJI. B nanbonsiuett crenenu 1o orHocHtes K KJI
HanpsxeHHeM 110 kB u Bhillle Ipy MX TpokiaiKe B TyHHexe. [IpuBe-
JeHHBle B Ta6i. 7.12 1 7.13 3HaueHHs YCII yuyHTHIBAIOT 3aTpaThl Ha Ka-
Genb, TOATOTOBKY TPACChl, BKJTIOYAs ee TIPOeKTHPOBAaHHE M I0pHIHYecKoe
odopMiIeHHE, CTPOUTENbHO-MOHTaXHBIe paboTHI, ClleliHaIbHBIE TIepe-
XOIH (KeNe3HONOPOXHLIE Y3JIbl, MarNCTPaIbHEIE JOPOTH M LIEHTPaJIbHbIE
IUIOMIaAM M T. I1.), pa30opKy M BocCTaHOBJIeHHE ac(aIkTO6ETOHHRIX MO-
KPLITHH, BEIBO3 — 33aBO3 TPyHTa AJ1s1 o6paTHOM! 3acCHINKH NPH NPOoKNanKe
KJI 110 kB H BHIIe B TPaHIIeAX LEHTPaNbHON YacTH KpYNMHeHIINX ropo-
nos. Ilpu noasonnoit npoxnaake KJI 3arpaThl yYUTHIBAIOT pa3MEIB TpaH-
med ¥ npurpy3ky KJI Meuikamu ¢ meckom.

T1pu onenke croumoctd KJI B ieHTpanbHOM YacTH KpynHeHuiux ro-
poIOB CllefyeT YYHUTHIBATh CTOMMOCTB COOPYXeHHS KOJIIeKTopa (TYH-
Hens). Pexomenpanuu no YCII KonneKTopoB NMpHBeOEHL! B COOTBET-
CTBHe ¢ «Ba30BEIMH yAeNBHEIMH TTOKa3aTelAMH CTOMMOCTH NPOEKTHBIX
M M3BICKATENIbCKUX paGoT A/ MHXEHEDHHIX ceTel M cOOpyXeHHH»
(MPP-3.1.03—-93) 1993 r. c yyeToM mociienylouux Ko3pGUHEHTOB yIOo-
poxalolero xapakrepa. CTOMMOCTh COOPYXeHHSA KOJIJIEKTOPOB IpHBe-
JeHa B ueHax 2004 r. B Tabn. 7.14.

Ta6Gnuua 7.12

CronumocTrnle noxazarenn KJI 6—10 kB (cooTseTcTByloT NpoKaafxaM
B TpaHmee, punonsennLM B 2003-2004 rr.)). Croumocts 1 kM KJI, Tuc. py6.

CeucHusA Tun Hcnonsayemoro kabens: AABTY, AAB 1Y, AALIIsY, AAIINY
KabebHBX THHUA
6—10 kB, MM? OnuH xabenk B TpaHWICe [Ba xaGenn B TpaHIee
50-95 700-745 1015-1050
120-150 820-850 1170-1300
185-240 890-1150 1390-1480
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OxoHvyauue Tabn 7.12

CegeHus

Tun ucnonsayemoro Kabens: AABnY, AAB Y, AALIIsY, AAILINY

KaGenbHHX NHHHHA
6-10 kB, MM?

OnuH xabenb B TpaHLllce

Jlpa kabens B TPaHmEe

Kab6ens ¢ H3onsauueit u3 ciuuroro nonnatunena tuna AIlslIr
HanpsxeHueM 10 xB

3 (1x95/35) 1300 2100
3 (1x150/35) 1400 2200
3 (1x500/50) 1600 2400
TaGnnua 713
Cronmocts KJI 110500 xB
(TpH da3u, nenn Ha 2003-2004 rr.)
CrouMmocts | kM KJI, THiC. pyo.
Hanps- qiigﬁ Mapka
XCHHE 3 kabena NpH NpoKjiagke NpH NpoKaanke
M ofHoro xabens npyXx Kabeneft
71 00075000 83 000-91 000
6301000 Melly2r
110 C Y4eTOM TYHHeNs
550 MBOT 28 000 38000
550 MBAT 40 000 49 000
220
2000 Melly2r 87000 96 300
330 550 MBIT 41 000 53000
97 000 132 000*
500 2000 Mslly2r
C y4eTOM TYHHeENs
IMoneonHasa npoknaaka (ry6uHa no 20 M, A1KHa 1 KM)
55000 65000
625 MHCK
110 (4 ba3m)
550 MBAT 36 000 41 000
220 550 MBIT 49000 56 000

* Ipoxnanka comectHo ¢ Tpems KJI 220 xB.
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TaGauua 7.14
CTOHMOCTS COOpYXKeHHA KO/LICKTOpOB

Konnexropn, coopyxacMbic IIHTOBHM criocoGoM. | BajHcHas yaenbHaA CTOMMOCTD
Iny6GHHa 3aN0XKCHHS A0 6 M, AHAMETP IIHTA (M) 1 KM Konnexropa, MIH py6.
2,0 41
2,6 70
3,6 109
4,0 172
52 190

7.4. NOACTAHLUH

YCII pacnpocTpaHsIOTCA Ha BHOBB COOpYXaeMBblIe, 2 TAKXe paciliH-
pAeMble 1 peKoHeTpyupyembie T1C.

VCIT npuenens 1 oTKpeITHX IIC 35 xB u Beime u 3akpuiThix [1C
110—-220 B ¢ ru6xoit oIIMHOBKOMH, BHITOHEHHEIX IO THNOBLIM CXeMaM
3IEKTPHYECKHX coelMHeHU PY W OpHEeHTHPOBaHHBIX Ha NIPMMEHEHHE
oBopynoBaHMA OTeYeCTBEHHOr0 MPOH3BOACTBA.

YCII IIC 35 xB ¥ Buute npuseaeHk B LeHax 2000 r. no I1C B uenom
H 110 OTHEJNLHBIM OCHOBHLIM 3JIEMEHTaM, K KOTOPBIM OTHOCAT: PY u oT-
IenbHEe A4eiku BRIKIIOUaTenelt; TpaHcopMaropul (AT); KoMIeHCHpY-
I0lIME U PerylupyolHe ycTpoicTBa; MOCTOAHHas JacTh 3aTpar; [TA.

B nokazatenu crouMoctd IIC BKIIOYEHB! TaKXe CTALIMOHAPHbIE
ycTpoiicTBa 0nd peBU3HH TpaHcdopMaropos (500 xB u BHILIE) U 3aTpa-
Thl Ha BHEIIH)E HHXEHEPHBIE CEeTH (JIOpPOrH, BOAONPOBOA H JIp.) B 06%-
eMax, NMpeaycMOTpeHHHX B «HopMax TeXHoNIOrM4eckoro mpoeKTHpoBa-
HMA NMOACTAHIMHA ITEPEMEHHOIO TOKA C BRICIIIAM HanpsxeHHeM 35—750 kB»
(CO 154-34.20.122—-2006).

BazucHeie nokasarenn croumoctH I1C (6e3 yyera HJIC) cooTBeTcTBY-
IOT CPEAHHM YCJIOBHSIM CTPOHTEJICTBA, YYHTHIBAIOT BCe 3aTpaThl IPOH3-
BOACTBEHHOr0 HasHaYeHHA M NpUBeNeHH B Tabn. 7.15 u 7.16 ana Hau-
Gonee pacnpocTpaHeHHBX THNOB [IC ¢ MCNONB30BaHMEM 3J1Era30BOr0
oGopynoBaHn4.

[Ipn cocraBe OCHOBHOrO 060PYIOBAHHSA M KOJMYECTBE OTXOMAIMX
BJI, oTauyaomuxcs OT yKa3aHHBIX B Tabx. 7.15 u 7.16, a TakXe npH pac-
IIHPeHHH H peKoHcTpykuHH IIC, oueHKY cToMMOocTH coopyXeHHd I1C
clenyeT KOPPeKTHPOBATh C Y4eTOM KOHKPETHBIX NaHHBIX, @ MIPH UX OT-
CYTCTBHH — I10 JaHHBKIM Tab. 7.18—-7.31,

Ina nonyyeHus nojaHol croumoctH IIC K mokasatenam taba. 7.15
u 7.16 nobapndloT 3aTpaTh Ha GaroycTpoHcTBO ¥ BpeMeHHBbIe 30aHHA
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M COOPYXEHHS, TIPOEKTHO-H3bICKaTeJIbcKMe paboThl H aBTOPCKHHI Haj-
30p, NpoyHe paGoThl H 3aTpaThl. CpeaHue 3HaYeHHN YKa3aHHBIX 3aTpaT
(B mpoueHTax oT 6a3ucHoi crouMoctH IIC) cocraBasioT:

1,0-1,5% — GnaroycTpoiCTBO H BpeMeHHbIE 3laHUs U COOpYXeHHS;
10,0-11,0 % — nMpoeKTHO-M3KICKaTeNbCKHe paboTH M aBTOPCKHH Haa3op;
4,5-5,0% — nmpouyue paboOTH H 3aTPaThl.

Bonbune 3HayeHus 3aTpar oTHocaT K IIC Hanpsaxenuem 500 xB
H BbIlIE,

Croumoctb KTIIB 35-220 xB pekoMeHayeTcs NPHHHUMATD ¢ KO3(-
duuueHraM 0,9 K 6a3UCHBIM NOKAa3aTeNIIM CTOUMOCTH, COOTBETCTBEHHO,
ana ITIC 110/35/10, 220/35/10, 220/110/10 xB u ¢ xoadpdbuunentTom 0,7 —
ans IIC 35/10, 110/10, 220/10 xB.

YCII IIC IIIIT 500 u £750 xB oueHuBaoTcs BeIHYyMHOK 1375—
1900 py6./xBT, npu 3TOM MeHBIUHE 3HAYEHHUHA COOTBETCTBYIOT MOILHO-
ctu I1C 3000 MBrT, 60onsmue — 1000 MB1. CTOMMOCTHBIE TTOKa3aTeNnH
IIC IIIIT £300 xB pexomeHnyeTcs OLEeHHBaTh cpeaHel BenHYMHOMH
2000 py6./kBT.

IOnsa onpeaenenus nonHo# cronMoctH [1C K 6a3McHBEIM NMOKa3aTeNnsM
noGapnsieTcd CTOMMOCTb MOCTOSSHHOTO OTBOJA 3eMJM. CTOMMOCTH MOCTO-
SAHHOTO OTBOJIa IPMHUMAETCS C YUeTOM PacyeTHHIX 3HaUeHHUH Muowmanu
3eMesbHOrO yyacTka noa I1C u pexoMeHnauui obmeit yactu. Ilnomane
NOCTOAHHOrO OTBOJA 3EMJIH 3aBHCHT OT CXEMBI JIEKTPHYECKHUX COEH-
HeHHH, HcrnonHeHHA H KomnoHoBKH [IC. [1pu Acnonp30BaHHH THIIOBRIX
CXeM 3/IeKTPHYECKHX coefuHeHH It H 060pyI0BaHUA OTeYeCTBe HHOTO Npo-
H3BOICTBA NpPHMePHAas IUIOIANb NOCTOSHHOIO OTBONA 3eMAY MOXeT ObITh
MPHUHATA MO JaHHLIM Ta6m. 7.17.

Ta6nuua 7.15

Ba3sncane nokasaTenH crouMocTH oTKpHTHIX IIC 35-1150 kB (nenw 2000 r.)

Konuyecrso Konngectso
Hanpsaxe- | W MollHoCTh Ho::':: mm': EPY orxonanmx BJI C:g::g"
HHe, TpaHchop- L OT WHH, WT. B DEROM
xB/xB Maropos, by 6’
wr. x MBA BH CH | HH |BH|CH|HH ida
35/10 2x4 35-5AH - 0-1] 2| -116 14,0
110-12 - 10-1] 5§ | — |12 45,0
2x25
110/10 110-12 — 102171 -132 55,0
2x40 110-12 - 10-1] 5| — |48 57,0
110-5 35-9 |10-1] 2| 8 | 18 60,0
2x25
110-12 | 35-9 (101 | 5| 8 | 18 63,0
110/35/10
2x40 110-5SH | 35-9 |10-2| 2 | 10 | 48 60,0
110-12 | 35-9 [10-2] 5 | 10 | 48 73,0




OkoHyaHHe Tabu. 7.15

Konnygectso Konu4ectso
Hanpaxe- | HMomHOCTh Hou:p cxeu::: o omxonamux BJ1 C:oo::(:::b
HHe, TpaHchop- Ha chopo OT WKH, WT. o
kB/xB MaTopoB, : ::u “é
wt. x MB-A BH CH | HH |BH |CH|HH Lo
220/10 2x63 220-5H - 10-2] 2 | — | 42 83,0
220/35/10 2x25 220-5H | 35-9 |[10-1| 2 18 91,0
2x125 220-7 | 110-13| - 2 — 140,0
220/110 2x200 220-7 | 110-13| - 2110 - 156,0
2x250 220-7 | 110-13| — |2 | 10| — 165,0
330/110 2x125 330-7 | 110-13| - 216 - 240,0
2x200 330-7 |110-13| — [ 2]|1w0] -] 3150
500/110 2x250 500-7 | 110-13| - 217 |- 410,0
2 (3x167) 500-7 |220-13| - 217 |- 560,0
500/220
2 (3x267) 500-7 |220-13| - 217 |- 635,0
500/330 | (3x167)+ 167 | 500-7 | 330-16| — 214 - 615,0
750/330 2(3x333) 750-7 | 330-17| - 2|14 - 1100,0
750/500 2(3x417) 750-7 | 500-17| - 2|14 - 1300,0
1150/500 | (3x667) + 667 | 1150—17 | 50017 | — 212 |- 2300,0

MpumeyaHus.

1. HoMmep cxemul PY cooTBeTcTBYeT THNOBLIM cxeMaM PY 6—750 kB noactaHuu
(paboTa DHeprocersnpoekTa Ne 278TM-T1).

2. B noka3sarensax croumoctH I1C 500, 750 1 1150 KB y4TeHa CTOMMOCTD YCTAHOB-
ku LIIP: 500 xB — 2x(3x60 MBap), 750/500 kB — 2x(3x110 MBap) u 2x(3x60 MBpap),
750/330 — 2x(3x110 Msap), 1150/500 xB — 4x(3x300 Msap) u 2x(3x60 MBsap).

Tabauua 7.16

ITokasatenn croumocTr IIC 35-220 kB c 3akpuToli komMnonoskoit PY
M OTEpPHTO#H ycTamorkoii TpanciopmaTopos Ge3 ywera HJIC (menm 2000 r.)

Konnuectpo Konuvecrso
Hanpsa- H MOITHOCTB Ho::;:;:c:;}’y OTXOMALIHX Croumocts
XKCHHE, TpaHcop- Lk BJI, wr. obscxra
xB/xB MAaTOpOoB, BIWAN,
wt. x MB.A BH | CH | HH | BH | CH | HH | ™ PY6.
35/10 2x16 35—-4H - 10-1{ 2 [ =] 16 25000
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OxoHyaHHe TabGn. 7.16

Konugectso Konuyectso
Hanps- H MOIIHOCTH Ho::p cxeu:ePY OTXORALIHX C:‘Lugars
XEHHE, TpaHchop- srapn BJI, mT. B 1M
xB/xB MaTopOoB, 4
wr.xMBA | BH | CH | HH |BH|cH|HH| ™cPYS
2x25 110-4 - 10-1f 2 | — | 32| 65000
2x63 110-4 - 10-1] 2 | — | 48| 76000
110/10
/ 2x63
(8 anmerazopmx | 110-13 10-3| 4 | 4 | 48 | 250000
fAqeex)
2x200
(4 anerasoBnic
220/110/10 | saveitxn 220kB; | 220-7 | 110-13|10-1| 2 | 6 | 48 | 650000
9 3nera3oBuIX
fAyeex 110 kB)

IlpumevyaHHue.

CTOMMOCTH NOACTAHLM NPUBEAEHH C YUETOM 3aTPaT Ha CTPOMTENLCTBO 3TaHMSA.

Ta6bnuua 7.17

IIpuMepHas nIOMAajAs DOCTOSHHOIO OTBOJA 3€M/M NOJ NOACTAHIHH
(npn ycTanoske obopynopanHs oOMYHOIO HCNONHEHNHS)

[Inowaak NOCTOAHHOO OTBOMAA 3EMJIH

CxeMa 3K TPHICCKHX
coenuHeHu i I1C Ha cropone BH noa IC 35-750 kB, Taic. M?
H OTACNBHHE 3ncMcHTH [IC 35 110 220 130 | 500 | 750
1. TIC B uenom

Binok nuHHuA-TpaHchopMaTop 3 ¥ _|_
C BHIKJIIOYATENEM L5 12,5-4,5 8-20 | 22
MocTHK ¢ 3-M# BRIKAI0YATENAMH
unu 2 6110Ka ¥ gonoaHHuTeAbHas BJI 25| 10-15 | 4-255] — | - | -
YeTHpeXyrolsHHK - - 16 34,5| 115} 120
C6opHule WHHK ¢ 8—9 syekaMu s s | 2| - =| =
Ha BH
[MonyropHas cxema c 6 BJl na BH - — - 69 | 215|176
Tpanchopmartop-wKHK ¢ 6 BJI _ _ _ I I PP
Ha BH
TpaucdopmaTop—1MHE ¢ 10 syeit- - _ = — |iso0] -
xamu 500 kB u 15 aueikamu 220 kB
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OKoHyaHHe TabGn 717

Iaomans NOCTOAHHOrO OTBOAA 36MJIH

CxeMa 3NMeKTPHYECKHX
coenuuenui I1C na cropone BH g XIC 33750 xcB, as0. N°
W oTAenbHHE 3neMeHTH [1C 15 110 220 130 | 500 | 750

2. 3akpuiThe [IC

[1C no ynpoIeHHBIM CXeMaM - | 1,0-1,4]| 438 - =1-
I1C co cOopHBIMM LUHHAMH - 12,0-2,4 — -|=-1-
3. Onementn I[1C

3PY 10(6) kB ¢ 4-M8 ceKUHAMU 0,5
Slucitxa OPY 03| 03 | 2 [43|u]us
Ycranoska asyx CK 50 Msap 1,8-2,3

INpuMeyaHus.

1. MeHbllIHe 3HaYeHHS TUomiagd oTHocaTes K I1C ¢ AByxo6MOTOTHHMH, GONB-
LIHe — ¢ TPeXOGMOTOYHHMH TpaHchopMaTOpaMH.

2. [Tnomwank nocrosHHoro oTeoaa 3eMau nox I1C 1150 kB oueHuBaeTcH BeTUYH-
Hoit 400 THC. M2

3. Ilpu ucnons30BaHUH 3nera3osoro ofopynosaHus nnowmanu [1C cocrasnsior
1o 40 % cootsercTrylowux [1C c o6opyaoBaHHeM HapyXXHOM YCTaHOBKH.

4. ITpu HecooTBeTcTBUM cxeMbl TIC THINOBOI! NoLAAb OTBOMA 3€MIIM MOXET OHTH
OlICHEHA MYTEM YBEJTHYCHHA WM YMEHBILICHHS.

YuuTheiBas MHOroo6pa3sne KOMIOHOBOK, HCITONIb3YeMBIX MaTepHalioB
H cocTaBa ocHoBHoro ob6opynoBaHus IIC, a TakXe BecbMa 3HAYHTENb-
HbIit ¥ pa3THYHBIA 110 cocTaBy 06beM paboT NpH paclIHpeHUH H PEKOH-
cTpyK1HH I1C, HX CTOHMOCTH MOXKeT OHITH OnpeesieHa HabopoM OTAENb-
HBEIX OCHOBHEIX 3/IEMEHTOB, K KOTOPEIM OTHOCATCH:

PY u otnensHble suefi KM BeIKJI04aTenei;

TpaHcdopmatopsl (AT);

KOMIIEHCHDPYIOLIHE H PErYIHPYIOIHE YCTPOKCTBa;

MOCTOAHHAA YacTh 3aTParT;

TA.

7.4.1. PacnpenenurensHbie YCTPOWCTBa

[Tokasarenu ctoumMocTH OPY 35—1150 kB yYyHTHBaIOT yCTaHOBJIEHHOE
oGopyznoBaHHe (BBIKJII0YATeNb, pasbeAHHHUTEND, TpaHCHOPMATOPEl TOKA
M HanpsXeHMs, pa3spAJHHKH), MaHe | YIpaBJieHH, 3allUTH U aBTO-
MaTHKH, ycTtaHoBleHHbIe B OIlY, oTHocamueca Kk OPY unu aueiike;
KabepHOE X034HCTBO B npenenax a4edku ¥ no manene# B OITY u ap.,
a TaKXXe CTPOMTeNLHEIE H MOHTaXHble paGoTHI.
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Croumoctu OPY 110—-220 kB, BeINONHEeHHbIE N0 OJOYHBIM U MO-
CTHKOBHEIM CXeMaM, NpHBeneHH B Ta6u. 7.18. CroumocTts sueitku OPY
35-1150 kB c xonuyecTBOM BEIKJIIOYaTe el Goslee Tpex, a TAaKXe 3aKphl-
toro PY 10 kB, BK/lo4yass CTPOUTENBHYIO YacTh 30aHHA, MOXET OHITH
TIpHHSATA MO AaHHKM Ta6. 7.19.

TaGnuua 7.18

Cronmocts OPY 35—-220 kB no 61098MM B MOCTHEKOBLIM CXeMaM

Croumocts OPY, TriC. py6.
Cxema OPY Ha ctopore BH Ho:ep
CXEMEL | 110xB 220xB
Bnok nHHUA-TpaHcdopMaTOp
C pasbeAHHHTENEM 1 530 800
¢ BHKIIIOYaTeneM* 3H 7600 16 000

J1Ba 6110Ka ¢ BHKAI0YATENAMH H HEABRTOMA-
THYEeCKOMH nepeMbIYKOl O CTOPOHH IMHHH* 4H

15200 32800

MOCTHK ¢ BHKJIIOYATENEM B NepeMbyKe
M B UenAXx NHHUH (unu TpaHchopMaTopos)* | (SAH)

5H

30000 48 000

* BHIKN0YaTEeNH 3J1era3oBke.

Ta6nuua 7.19

CrouMocTs A9elKH ofHOro KoMIJekTa BuiKawiaTens 8 OPY 35—-1150 xB
(menn 2000 r)

CTOHMMOCTb AYCHKH OHOr0 XOMNACKTa BHKNIOYATENA, THC, py6.
Hanpaxchne, Dnerazopwit
kB Boanymuuit | Macnauuit | BakyyMuui
OPY KPY3
10 - 210 85—-160 500 -
35 - 1150 200 600 -
110 4150 3450 - 7300 9500
220 8800 9650 - 15000 27000
330 18 400 - - 20000 40 000
500 34400 - - 23 400 55000
750 68 000 - - 43000 -
1150 101 000 - - 137 000 -
1150 124 000 - - 195 000 —
(Bxir09aTENnB-
OTKNIOYaTelNb)

352



lNMpumMmeyauusn.
1. CroMMocTb S9eKH BHKJIOYATEN A BKIIOYAET:
obopynosanue (60 %);
penciiHas 3amuTa, Kabenu, naneny B OITY (22 %);
OLUMHOBKA, [MOPTANH, CTPOMTENLHEE H MOHTaXHHIe paboTH (18 %).
2. Croumocts suelixu KPYD skmiovaer:
obopynosanmue (85 %);
MOHTaXHHe paboTH (15 %).
3. Onaayeitku 10 kB c BakyyMHBM BRKJII0YaTeNeM GoNblIOE 3HaYEHHE CTOMMO-
CTH COOTBETCTBYET A4eiKe ¢ BHKATHEM 3JIEMEHTOM.
4. CroMMocTh CTpOMTeNLCTBA 3naHusa KPYD, 3PY pekoMeHAyeTCS NpHHHUMATEL
H3 pacyerta 2,0 Thic. py6./m* (UeHH 2000 r.).
5. JlaHHBIE NpeaBapUTEeNbHbIE,

7.4.2. Tpauchopmartopsl

IMoka3arenu cTouMOCTH A4eKH TpaHchopmaropa (AT) y4HUTHIBAIOT
ycTaHoBJIeHHOe o6opynoBaHue (TpaHchopMaTop, KabelbHOE X03AHCTBO
B Npefienax A4eKu M no naHeneit B OITY, a TakXe naHe/u ynpaBlieHus,
3alIMTH U aBTOMAaTHKH, ycTaHoBNeHHEIe B OI1Y, oTHocAmHeca K Ayeit-
Ke, THOKMe CBA3N TpaHcOPMaTOpOB H Ip.), MaTepHalkl, CTPONTENIBHEIE
M MOHTaXHBIe paGoTsl. CToUMOCTH S4yefiku TpaHcdopMmaropoB 35—1150 kB
NpHBeaeHH B TabJ. 7.20—7.23, a peryJlIHpoBoYHEIX — B Tab. 7.24.

Ta6bnuua 7.20

Croumocts aveltkn Tpaschopmaropos 35-220 xB, Thic. pyb.
(nenwm 2000 r.)

Mou- Tpanchopmarop AsTtoTpaHcdopMaTop
HOCTB,
MB-A |35/HH | 110/HH | 110/35/HH | 220/HH | 220/35/HH 220/110/HH
P 1620 - - - - -
4 |mas] - - s - s

6,3 2375 | 3400 4075 - = =
10 2500 | 3700 4725 - = o
16 2750 | 4300 5475 - - -

25 3500 | 5500 6375 - 9950 -
40 3875 | 7300 8000 10 000 11125 -
63 - 9000 10975 | 12625 - 13 475
80 - 10200 | 11175 | 10920* - —
100 = = = 15875 - -
125 - 11 000 ~ 12 960* - 15 525
160 — = - 19 375 - -
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OxoHuyaHHe Tabu 7.20

Momt- Tpanchopmarop AsrotpaHcdopmarop
HOCTB,
MB-A |35/HH| 110/HH | 110/35/HH | 220/HH | 220/35/HH 220/110/HH
200 — | 12000* - 17 640* - 21050
250 - | 13920* - 19 800* - 25 500
400 - 20 280* - 27 000* - -
630 - — - 39 000* - -
1000 - - - 48 480* -
* CIIBB.

Tabnuma 7.21

CronmocTs suelkn TpancopmaTopos 330 kB, Thic. py6.

(uenn 2000 r.)
AsTtoTpaHchopMmarop
Momnocts, MB-A | Tpancdopmarop 330/HH*

330/220 330/110
125 16 800 - 21 250
200 22 080 - 25250
250 23040 24 375 -

3x133 - 49 680 -
400 29 760 - =
630 43420 - =
1000 56 400 - =
1250 69 600
* CIIBB.

Tabnuua 7.22

Croumocts svelikn Tpancdopmatopos 500 kB, Thc. py6.

(nenm 2000 r.)

AsToTpaHchopmarop
Mownocts, MB-‘A | Tpancdopmarop 500/HH*

500/330 | 500,220 500/110
250 27 840 - — 32750
400 34 800 - - -
500 - — 44 000** -
630 48 960 - - -
1000 64 800 - - -
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OxoHvyaHue Tabn 7.22

AsTroTpaHcdopMaTop
Mowmnocts, MB'A | Tpancpopmarop 500/HH*

500/330 | 500/220 500/110
3x167 - 56 500 55000 -
3x267 - - 78 750 -

*CIIBB.

** Be3 koMneHcal HOHHoOH o6MOTKH.

Ta6nuua 7.23
CronamocTs nueAkH TpancdopmaTopos 750 u 1150 kB, Thic. py0. (nenm 2000 r)

Tpaucdopmarop ABToTpaHcdopMarTop
Momnocts, MB-A
750/HH 1150/HH 750/500 750/330 1150/500
3x333 - - - 146 400 -
3x417 136 800 177 600 155 000 — -
Ix667 - - - - 310 000*
*CIIBB.

Ta6nunua 7.24
CTORMOCTL JTHHeHHMX peryIHpoBoYHbX TpanchopmaTopos (menw 2000 r.)

Tun Hanpaxeuue, kB | Mommocts, MB-A | CrouMocTs, THC. py6.
JITMH-16000/10 10 16 2875
JITAH-40000/10 10 40 3750
JITOH-63000/35 35 63 4000

7.4.3. KomneHcupyoouwmue
W perynupyioume ycTponcrea

IMoka3aTeny CTOMMOCTH KOMIIEHCHPYIOIUMX H PEryIHpPYIOLIUX YCT-
PORCTB YYMTHIBaIOT 060pyIOBaHKe B MOJHOM o6beMe, BKII0Yasa Kabenlb-
HOE X037 CTBO B Ipeaesax s4eHKH u no naHeneit B OI1Y, maHenn ynpap-
JIeHHs, JalIMTH ¥ aBTOMaTHKH, yctaHopneHHEle B OITY, Ho oTHocam e -
cA K gyefike, a TaKXe CTPOHTENIbHEIEe H MOHTaXHbIe paboThl. CTOMMOCTE
CK, CTK, YIIIP npuBeneHs! B Tabn. 7.25-7.26.

INoka3zarenu croumocTH CK, acCHHXpOHHM3HPOBaHHKIX KOMIIEHCATO-
pos u CTK, npuBeneHHbie B Ta6n. 7.25, y4UTHIBAIOT:

co6ctBeHHo CK, CTK, BkioYyasa cHCTeMY OXJaxXaeHHsA, rajopoe
M MacJIAHOe X034 HCTBO;
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PY HH, cunoBeie H KOHTpO/IbHEIE Kabenn B mpeaenax suekH H Jo na-
Henel B OITY;

NaHenH peneHOM 3alIMTH, ycTaHOBIeHHEIe B OIIY M oTHOCAmMeCS
K Ayeiike;

CTPOHTE/IbHEIE H MOHTaXHbIe paboThI M0 COOPYXXEHHIO 31aHHUSA H MOH-
Taxy obopynoBaHuA.

Iloxa3zarenu cronMocTH CTK yuyHTHIBaloT 060pyIOBaHHE B MIOTHOM
o0BeMe, a TaKXKe CTPOHTENbHEIE M MOHTaXHBIe paboThl. ECH 1na npu-
coenuHenuss CTK x cetu 500 xB Tpebyercs ycTaHOBKa OTAENBLHOIO
TpaHchopMaTopa, TO CTOHMOCTh €ro YCTAHOBKH C BHIKJIIOUATeNleM YYM-
THIBaeTCs JOTMOMHHTENBHO.

Tabnuua 7.25

CToMMOCTE CHHXPOHHMX H ACHHXPOHHIHPOBAHHMX KOMNEHCATOPOB
H CTATHYECKHX THPHCTOPHWX KoMmencaropos (uesn 2005 r.)

CTOHMOCTB, THC. pyb0.
Tun CK, CTK Moﬁ:::r ki HAsyx CK, | BT. 4. npnbsBOne
CTK nepsoro CK, CTK

KCBB-50-11 50 37500 23750
KCBBO-50-11 50 47000 29000
KCBB-100-11 100 73750 48 500
KCBEO-100-11 100 83 000 53 500
ACK-50 50 120 000* 84 000
ACK-100 100 200 000* 140 000
CTK ¢ KOHIEHCAaTOPHOMR YacThbI0 —-100 240 000* 170 000
CTK 6e3 koHzeHCaTOPHOMA YacTH +100 200 000* 135000

* lanHble npeaBapUTeabHEIE.
Ta6nuua 7.26

CrouMocTh ynpaBiasieMulX MYHTHpPyomHuX peaktopor 110—500 B
(uens 2000 r.)

IMapameTpu YILIP

Hawumenosanue nokasatenedt | vivp | ymp. | ymp- | ymp- | vime-

110kB 220 kB 330xB | 500kB | 750xB

1. HanpsxeHue, nonycTumoe

e 121 242 347 | 52543 | 187/43
ﬁg‘:m‘m“b“"““““m’““- 32,0 |63,0-100,0 | 100,0 | 3x60 | 3x110
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OxoHyaHue Tabn. 7.26

INapamerpu YIIP

HaumeHopaHHe noxasarenei VIIP- VIIP- yirp- | ymp- | yme-
110xB 220xB 330xB | 500xB | 750xB

3. Croumocts YIIP 19 500—
(omMH KOMTINEKT), THC. py6. 10500 30 000 30600 54630 | 102000
IlpuMeyaHue. 1.4 |

CTOMMOCTE BEIKJTIOYATENS HE yuTeHa.
Tabauua 7.27

CroHMocTE LIYHTOBWX KoHJeHcaTopHbIX Oatapeit 6—110 kB (uenw 2000 r.)

Hioge | W | crumunes, | TR | SR | roms,
B ! Msap * THIC. py6. B " Mpap x THC. py6.
1,45 475 10 72 2250
2,9+ 850 9,6* 3100
43 1475 12,0 3750
¥ 5,8* 1675 35 91 2750
7,2 2450 13,6 3875
18,1 5125
1,2 375 110 27,2 7500
24 750 40,8 11250
10 3,6 1125 54,0 14 750
4,8* 1550 54,4* 15 625
6,0 1925
* Perynupyemsie LIKB.

TaGnuua 7.28

CToHMOCTs IIYHTHPYIOMHX peakTopos 6—1150 xB
(KXoMnnexT — TpH a3, neaw 2000 r.)

Tun peakTopa Hanpaxeuue, kB | Momnocts, MB-A | Croumocts, THC. py6.
PTM 11 3,3 1300
PTO 38,5 20 3600
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OKoH4YaHHue Tabn 728

Tun peaktopa Hanpaxenue, KB | Momuocts, MB-A | Croumocts, THC. py6.
3xPOLI 121 3x33,3 9500
3xPOAL 525 3x60 43700
3xPOOL 787 3x110 80 200

Ta6bnuua 7.29

CTOHMOCTEL TOKOOTpaHHIHBAIOMMX peakTopos 6—110 kB
(xoMnaexT — TpH dasu, nean 2000 r.)

CroumocTs, THC. py6.
Tun ‘
peaxtopa XapakTepUcTHKa 10 6-10xB
xB OpuHapHBIC Cuoeuuue
TOPMT | HapyxHas ycraHoBKa 7100 - -
Pb HapyxHas ycraHoBKa - 650 900
PB BHyTpeHHAd ycTaHOBKa (C yue-
TOM CTOMMOCTH 3IaHHA):
€CTeCTBEHHAA BEHTHIALMA - 750 —
NPUHYAKTENbHAA BEHTHNALMA - 850 1250

7.4.4. NMocTosHHaA 4YacTh 3aTpar

CrouMocTh NOCTOSHHOM YacTH 3aTpat no IIC yYuTEIBaeT MOATOTOB-
KY M 6naroyctpofictso Tepputopun, OITY, yerpoiictso CH IIC, cucremy
OnepaTHBHOTO MTOCTOSHHOIO TOKa, KOMITPECCOpPHYIO, BHYTPHIIIOMAA0Y-
HbIe BOIOCHaOXeHHe, KaHAIH3aLMIO U MObe3IHbIE IOPOTH, CPEACTBa CBA-
3H M TeJIEeMEXaHHKH, Hapy>XXHOe OCBELLICHHE, Orpaay H NpoYue 371eMEHTHI
(ta6n. 7.30). ITocTosHHad 4YacTh 3aTpaT IPUHMMAETCH C YYETOM CXEMBI
3/IEKTPHYECKHX CoeIHHEHH A M Bhiciuero HanpaxeHus I1C,

Ilpu ocymecTBneHUN peKOHCTPYKUKH (pacmupenud) [1C noctosH-
Hasl YyacTh 3aTpaT MoXeT OBITh NMpHHATA (B % OT 3HaYeHHUH, NpUBedeH-
HEIX B Ta6n. 7.30):

15-20 % npu ycraHoBKe BTOporo TpaHcdopMaTopa, BHKIOYaTens
HJIH ApYyToro BujAa obopymoBaHHSA, €C/IH OHO He OLUIO MpegycMOTpeHO
NIPOEKTOM;

40—60 % npu nepeycrpoltctee OPY unu 3aMeHe PY.
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Ta6auua 7.30

Ilocrosnnas 9acts 3atpar no IIC 35-1150 xB
¢ oTEpuTOH# ycTaRoBKo#H oGopynosannsa (nens: 2000 r.)

Han:;/;g.;uue, Cxema [1C Ha cropone BH C::l?:;;b‘
Bes shiKTI0uaTeNEH 4250
35/10
C BRIKNIOYATENAMHA 5000
Bea prikmoyarenei 5500-7250
110/10; 110/35/10 | MocTux ' 9000—10 750
CG60pHBIE LIHHBI 12 250—13 500
MocTHK 15250—17 160
220/10; 220/35/10
YeTHpexyTolbHUK, CGOpPHEIE IIHHE 19 50021 000
MocTHK, YeTHIpeXYTONBHHK 30 000
220/110
CO6opHbIe LUHHBI 40 500
YeThpexyrolbHUK 58 000
330 TpancdopMaTop-LLHHB 82 000
IMonyTopHasn 95 000
YeThpeXyroNbHHK 112 000
500 TpaHcdopMaTop-MIMHB 130 000
[MonyropHas 180 000
750 IMonyropHas 306 000
1150 Jlpa BHIKJIIOYATENIA HA MPHCOEAHHEHHE 620 000

MpuMedaHHUH.

1. BonbiuKe 3HaYeHu s cooTBeTCTBYOT [IC ¢ Tpexo6MOTOUHKIMH TpaHChopMaTo-
pamu.

2. TMocTosaHHasa yacTh 3aTpart I1C 330-1150 kB c 3nerazosnsiM o6opymoBaHHEM
olleHWBaeTCA B paaMepe 10 60 % cooTBeTcTBYIOM KX Moka3zarenei IIC 330—-1150 kB
€ OTKPHTOH ycTaHOBKOM 060pyOBaHHS.
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7.4.5. NpoTneoaBapuiiHan aBTOMaTHUKa

Ilpu onpenenenuu crouMoctH IIC HanpsaxenueMm 220 kB u BHIIE
JOJKHB OBITH YYTEHH! 3aTpaThl Ha opraHu3auuio ITA, npuseleHHEE
B Tabn. 7.31.

Ta6anua 7.31

VEpynHeHHLEe N0KA3aTeH CTONMOCTH NPOTHBOABAPHHHEOH ABTOMATHKH
NpH CTPOHTENLCTBE 31EKTPOceTeBMX ob1eKToB
(memm 2005 r.)

CTOHMOCTD, MJIH. pY6.
MNe | O6vexT
ITpoekTHpoBanue | OGopynopanue | Montax | Hanaaxa | Hroro
I1A noacraHuu#t ¢ BHCIIMM HanpaxeHuem 220 xB
NpH KONHYeCTBe NpucoeauHeHuH 220 kB
1 oo 2 0,38 0,94 0,22 0.41 1,95
2 | Gonee?2 0,5 1,27 0,29 0,56 2,62
INA nopcTaHuuK 63 TO3UPOBKH
YNpaBiAoIIKX Bo3ieicTBUHA NpoTHBoaBapHHHOTO YTIpaBlIeHHSA
NpH KoMnyecTse npucoexnHeH i 330 KB u BeIe
3 mo2 0,66 1,66 0,38 0,73 3,43
4 moS 1,34 3,34 0,77 1,47 6,92
5 no 10 2,25 5,62 1,29 2,48 11,64
6 | Gonee 10 2,9 1,29 1.46 3,2 14,85
IIA nomcTaHUMM ¢ aBTOMaTHYECKO! Mo3HpOBKOH
YIpaBAsAloLMX Bo3aeAcTBH A palioHa MpOTHBOaBAPHAHOrO yIipaBJIecHHA
MpH KoNHYecTBe npucoenuHeHUH 330 xB u BHILIE
7 mos 3,26 8,14 1,87 4,48 17,75
8 oo 10 39 9,74 2.24 5,36 21,24
9 | Gonaee 10 522 13,05 3,0 7,18 28,45
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Ilpu coopyxenunu IIC ¢ aBroMaTHYecKoM JO3HPOBKOH yNpaBisiomux
BO3neHCTBUH palloHa MPOTHBOABAPHIHOTO YIIpaBJNeHHs, K CTOHMOCTH,
yKa3aHHOH B IL.n. 7-9 1abx. 7.31, no6asnserca crouMocTsh 1A mpunera-
omux 06sekToB (ITA, yeranasnusaeMoit B PY TIC wiH aexTpocTaHLIMi
paitoHa) no n.m. 3—6 Tabn. 7.31 cCOOTBETCTBEHHO MU KaXAOro 06BeKTa.



Ilpu coopyxenun BJl HanpaxenueM 330 kB u Bule yerpoitcrea ITA
pacnonaralorcs Ha coeguHsaeMuix IIC, a croumocts ITA onpenensiercs
II0 ILIL. 3 MK 7 B 3aBUCHMOCTH OT dyHKuuH [1A B CBA3HM C MONKNIOYEHH-

€M K HHM JIHHHH.

B YCII IIC Bxuio49eHH 3aTpaTH Ha cBA3b 1nd I1A.
Cocrasnsionine crouMocT# ctporTenbeTBa BJI 1 IIC npuBeneHs

B Ta6n. 7.32.

Ta6bnuua 7.32
Cocrasamomue cronMocts cTporTenscrsa BJI u IIC (%)

CTOHMOCTB CTPORTENbCTRA (%)

Hanps-
Qexs “"ﬁ'e' Crpoutens- | MonTaxuue | OGopy- | Mpoane*
= HHe paboTH paGoTH | mOBaHMe | 3aTpaTH
Jluruu 3nexmpo-
nepedavu:
BoagyuHmue:
Ha CTaNbHBIX
omnopax 35 82 - 5 13
110-150 82 — 5 13
220 82 — 6 12
330 81 — 8 11
500 80 - 9 11
750 79 - 10 11
1150 70 — 18 12
Ha XeJie30- 35 82 - 5 13
GeTOHHHIX 110 81 - 6 13
ORepeX 220 81 - 7 12
330 80 - 9 11
500 79 - 11 10
Ha JIepeBIHHBIX
onopax 35 84 - 8 8
110 81 - 11 8
220 81 - 11 8
KaGenpHHE:
¢ MaciasHoH Hio-
nauMedt (mpoxnan-
Ka B TpaHLuee) 35—-110 6 71 14 9
Cc H3oNAUHER
M3 CLIHTOTO MONH-
3TH/IeHa (Ipo-
KJ1anka B TyHHene) | 110500 6 85 9
13 -1293 361



OxoHyaHue Tab6a 7.32

Hanps- CTOMMOCTh CTPOHTENBCTEA (%)
Qfneny xen;w. Crpoutens- | Montaxuue | O6opy- | Mpoanc*
2 HHe paboTH paboTn JoBaHMe | 3aTpaTHl
Ilodemanyuu:
OTKPHITOro THMA 35 29 10 55 6
110—150 30 11 53 6
220 28 11 56 5
330 28 11 57 4
500 27 11 57 5
750 27 10 55 8
1150 28 10 52 10
3aKpHITOro THMA 110—-220 35 7 53 5
KTIIb 35-220 14 7 73 6
KPYDH** 110-500 30 15 52 3

* [IpouHe 3aTpaTH BKJI0YAIOT: 3UMHHE YAOPOXAHHSA; 3aTPaTH!, CBAIAHHHE C OCY-
LIecTBJIEHHEM paGoOT BAXTOBRIM METONIOM, C KOMaHAMpoBaHHeM paboyuXx, c nepe-
GasMpoBaHHEM CTPOMTEIBHOM OpraHM3alMM; 3aTpaTH Mo NnepeBo3ke paboT-
HHKOB aBTOTPAHCIIOPTOM, Ha NpoBeleHHe TOProB, MycKoHaMaJoYHHX paboT;
3aTPaTH Ha MPOEKTHO-U3LICKATebCKHE paGoTH U Ap.

** [IpenBapMTCNBHHE JaHHBIE.

7.5. 3ATPATbl HA JEMOHTAX OBOPYAOBAHMSA,
KOHCTPYKLUMA U JINHUA SJIEKTPONEPELAYMU

B Hacrosiliee Bpems H GnMxafiine roAsl 3HaYMTENbHBIA 06BeM Ka-
MHUTANbHBIX BJIOXEeHUH OyIeT HampaB/leH Ha PeKOHCTPYKIHIO H TEXHH-
yeckoe nepepoopyxeHue BJI u I1C, koropeie 6surH noctpoer sl 30—40 ner
Hasaa. IIpH ocylecTBNeHHH PEKOHCTPYKIMH H TEXHHYECKOro nepe-
BOOPYXXEHHS BO3HHKAET HEOOXOAUMOCTh IEMOHTaXa 060pYyNOBaHUA MO~
CTaHUHH H OIIOp, IIPOBOIOB K IpO303alllHTHEIX TpocoB BJL.

IlemoHTax o6opynopanus IIC — pazbopka o60py10BaHHSA CO CHATH-
€M €ro ¢ MecTa YCTAaHOBKH H (B HEOOXOOMMBIX cly4yasX) KOHcepBauuei
C LIeNIbIO NepeMeNIeHHA Ha Jpyroe MeCcTO HJIH C LEeJbl0 3aMEHBI HOBEIM
060pyZIOBaHHEM B MEPHON PEKOHCTPYKUMH, PacllHPeHHS HIIM TEXHHYe-
CKOT'O NEpPEBOOPYXEHHUA NIPEATIPHATHH, 30aHUH U coopyxeHn M. [Ipu a3TOM
pa36opxa 060pynoBaHHA CO CHATHEM HIIH Ge3 CHATHSA C MECTa YCTaHOB-
KH JUIs1 BRITIOJIHEHHS PEMOHTA K IEMOHTaXY 060pyJOBaHHA HE OTHOCHTCA.
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3arpaThl Ha JeMOHTAX ONpeAeNAIOTCS B 3aBUCHMOCTH OT XapaKTepH-
CTHK 060pyJOBaHHsl, CTOMMOCTH paboT [0 €ro MOHTAXY, a TaKXe OT Aa/ib-
Helimero nmpegHazHaYeHUS AEMOHTHPYEMOro 060pyIOBaHHSI.

CTOHMOCTB JleMOHTaXa 060py/loBaHHUs PaCCYMTHIBAETCA B COOTBET-
CTBHM C TMOPANKOM ONpenesieHUs 3aTpaT Ha AeMOHTaX 06GOpYyIOBaHHS,
H3JIOKEHHEIM B «YKa3aHHSX IO MPHMEHEHHIO (hefepabHBEIX eAUHHYHRIX
paclieHOK Ha MoHTaX obopynopanusa (PEPM-2001)» — MIIC 81-37.2004.
CornacHo yKxazaHHOMY NMOPSANKY 3aTpaThl HA JEMOHTaX OGOpYNOBaHUSA
ONpeAe/ISIOTCA MyTeM NPHMEHEHNS YCcpeTHeHHRIX K03 bHIHEHTOB K CTO-
HMMOCTH MOHTaXa 060py/loBaHHA (YYMTHIBaeTCA CyMMa 3aTPAT Ha OIjia-
TY TpYAa W 3KCIIyaTallnio MANIMH; CTONMOCTbh MaTepHaJbHLIX PecypcoB
He YYUTHIBaeTCH).

CroHMOCTs MOHTaXa 060pYIOBaHHA IIPHHATA B COOTBETCTBHH ¢ «Pe-
JlepaJibHHMH ¢AHHUYHHMH paclieHKaMH Ha MOHTaX o6GopyloBaHHA»
2001 r., cbopHHK Ne 8 M «DneKTpoTeXHHUeCKHe YCTAHOBKH».

KoadpuuueHTE K CTOMMOCTH paboT Imo MoHTaxXy o6opyloBaHHSA
YCTaHOBJIEHH MCXOIA H3 JaJbHeHmero nNpenHa3sHaYeHUSA NIeMOHTHpYEMO-
ro obopynoBaHHA:

ofopyaoBaHHe MOMIEXHT AanbHefieMy HCITONL30BaHHIO

CO CHATHEM C MECTa YCTAHOBKH, HeOGXOTHMOI (4acTHYHOH)

pa36opkoi ¥ KOHcepBallHel ¢ NeNbio JUTHTENIBHOTO

HJIH KpaTKOBpeMeHHOIO XpaHeH s -0,7;

o6opyoBaHNE MOMJIEXHT AaJbHelIeMY HCIIOJb30BAHHIO

Ge3 HeoOXOXMMOCTH XpaHeHHS (MepeMenaeTcs Ha npyroe

MECTO YCTAHOBKH M T. I1.) - 0,6;
o0opyIoBaHKE He MOMIEXHUT HabHEHIIEMY HCITONb30BaAHHIO

(npegHa3Ha4YeHO B JioM) ¢ pa3bopkoi U pe3Ko#t Ha YacTH - 0,5;
TO Xe Ge3 pa3GopKH U pe3KH -0,3.

CToHMOCTE AEMOHTaXa OCHOBHOro 060pyIOBaHHA NOACTAHUMHA NpH-
BelieHa B Tabu. 7.33.

Croumocts paGoTt mo memonTaxy BJI 35—330 xB BxumioyaeT B cebs 3a-
TpaTH 1Mo geMoHTaxXy onop BJI (kene300eTOHHLIX M CTANBHEIX), 2 TAKXE
NpPOBOJIOB ¥ 'PO303AIIHTHEIX TPOCOB.

3arparsl Ha geMoHTax omop BJI 35—-330 kB paccuMTaHEI B COOTBET-
CTBHH C NOPSAKOM ONpefe/IeH U 3aTpaT Ha IeMOHTAaX KOHCTPYKIHMH,
HM3IJIOKEHHOM B «YKa3aHHAX o npuMeHeHHio PeepansHulx eMHHHYHBIX
paclieHOK Ha CTPOHTeJibHBIe H CNelHalbHble CTPOHTE/NbHEE paGoThl
(PEP-2001)» — MIC 81-36.2004.

3arpaThl Ha paboThI MO [EMOHTAXY ITPOBOJIOB M IPO303alIMTHHIX TPO-
coB ay1g BJI 35-330 xB onpezneneHs B COOTBETCTBHH ¢ OGLIMMH yKa3a-
HHAMH, NIpHBeleHHEIMHU B c6opHuKe OEP-2001 Ne 33 «JIHHUH 3eKTpoO-
nepenayu» — OBP 81-02-33-2001.
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CornacHo nepe4yHCclIeHHLIM BhIlLIE YKa3aHHAM 3aTpaThl Ha JEMOHTAaX-
Hble paGoTH ONpenessAIoOTCa MO COOTBETCTBYIOIIMM EAMHHYHBLIM pac-
uenkam (PEP 81-02-33—2001) Ha ycTaHOBKY oIOp, NMOABECKY IIPOBOJOB
H TpocoB Ge3 yyeTa CTOMMOCTH MaTepHaJIbHEIX pecypcoB. IIpH 3ToM K 3a-
TparaM Ha OILIaTy TpyZia paboYHX-CTpOHTENeN, SKCIUTYaTallHIO CTPOUTENb-
HEIX MAllIHH ¥ MEXaHH3MOB NPHMEHSIOTCA clleayloliie Ko3dhdHIHeHThH:

IIpH IeMOHTaXe Xele306eToHHEIX oop BJI — 0,8;

MIPH IEMOHTaXe CTalbHEIX onop BJI

Ha IeMOHTaX Tpex nposoxos BJI 35-220 xB

Ha IIeMOHTaX 1recTH nposogos BJI 330 kB:

Jo 1 KM
cBhIILE 1 KM

Ha JEMOHTaX rpo303alllHTHBIX TPOCOB
CrouMoOCTh NeMOHTaXHEIX paboT no BJI 35-330 xB npuseneHa B

Tabin. 7.34.

-0,7;
-0,75;

-0,7;

-0,75;
— 0,65.

Tabnuua 7.33

CroHMoCTh AeMOHTaXA ocHOBHOro obopynoBanns noacranuui (neunt 2000 r.)

3aTpaThl Ha ICMOHTaX 000pYIOBaHHA, THIC. pPY6.
HaumeHoBaHHE MoANeXamero faibHe it- HE NOIIeXainero naibk-
oGopyroBaHHA LICMY HCMONB30BAHHIO | HCHIDEMY HCTIONB3OBAHHIO
k=07 x=0,6 k=05 k=03
TpancdopmaToph i asToTpaschopMaTOpu
TpaHcdopMaTop Tpex-
¢a3uwit 35 kB, MOIIHOCTB,
KB-A:
10 000—40 000 13,2 11,3 9,4 57
TpanchopmaTop
Tpexda3nbiit 110 xB,
MOILHOCTH, KB-A
2500—6300 14,0 12,0 10,0 6,0
25 000—80 000 20,8 17,8 14,8 8,9
TpaHchopMaTop
HAH aBTOTpaHCchOpMaTOp
TpexdasHuiit 220 kB,
MOIUHOCTB, KB'A
25 000-160 000 34,4 29,4 24,5 14,7
200 000-250 000 39,3 33,7 28,1 16,8
ABTOTpaHcdopMaTop
tpexdasnuit 330 kB,
MOILHOCTE, KB'A
125 000—-200 000 45,5 39,0 32,5 19,5
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OxoHyaHue Tabn, 7.33

3aTparH Ha JeMOHTa X o60opyaoBaHHA, THC. py6.
HanMeHoBaHHE nopnexaiero n,anbne!- HE nmexamemmrul
ofopynoBaHHs nieMY HCTIONB30BAHHIO | HellIieMy HCIIONBL3OBAHH IO
k=07 k=06 k=035 k=03
ABroTpaHcdopMaTop
oxHodasHmi#t 330 kB,
MolHocTs 133 000 xB-A 32,0 27,5 22,9 13,7
ApToTpaHchopMaTop
Tpexdasnui 500 kB,
MoHocTs 250 000 kB-A 442 379 31,6 18,9
ABTOTpaHc(hopMaTop
onHodasuulit S00KB,
MOLIHOCTE, KB'A
167 000 339 29,1 24,2 14,5
267 000 38,0 32,6 27,1 16,3
ABToTpaHcdopMarop
onHodasuuit 750 kB,
MourHocTh 333 000 kB-A 479 41,0 34,2 20,5
BuEnI09aTENH BO3YIIHbIE
BrKIOYaTelb HanpsaXe-
HMeM, KB:
220 16,6 14,2 11,9 7,1
330 38,7 33,2 27,6 16,6
500 59,0 50,6 42,1 25,3
750 81,5 69,9 58,2 35,0
BxoyaTens-oTKIIOYATENb
HanpsxeHHeM 750 kB 60,9 52,2 43,5 26,1
BHEII0O9aTeIH MACASHHELE
BHKI0OYaTeNb HaNpsAXe-
HHeM, KB:
35 1,9 L6 1,4 0,8
110 2,0 8,5 Pl 43
220 15,0 12,9 10,7 6,4
MeTannHveckHe KOHCTPYKIMHK no obopynosanue
MeTannuuyeckue KOHCTPYK-
LMH, T 1,5 1,3 10 0,7
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TaGnuua 7.34

Cronmocts gemontaxa BJI 35-330 kB

(menn 2000 r.)

CTOHMOCTB
EnuHBua | DeMOHTAXHBIX
HanMcHOBaHHE 3IEMCHTOB HIMEpEHHA pabor,
THIC. py6.
OnopH Xene3o6eToHHHE LeHTpHGYTHpoBaHHHe: | | M onop
a) npoMexXyTo4HHe, CBOGOgHOCTOSIIIHE,
OIHOCTOCYHKIE:
OHOLIETTHHE 0,55
JABYXUEMHEE 0,71
6) aHKEpPHO-YIJIOBHE, OXHOLIENHbIE HA OTTAX-
Kax, OTHOCTOEYHEIE 1,36
OnopH CTaNbHHE: 1 Tonop
a) NpoMeXyTo4YHKe, CBOGOTHOCTOAIIHE,
OXHOCTOEYHHIE 1,97
6) IpOMEXYTOYHBIE, HA OTTAXKAX, OLHO-
CTOEYHKIE 3,21
B) aHKEPHO-YTJIOBEE, CBOGOHOCTOSAIIHE,
OIHOCTOEYHEIE 2,24
[TpoBoza ¥ rPO303alIUTHEIE TPOCH: 1 KM THHUH
(3 npoBona)
a) neMoHTaxXx npopoxoB BJI 35 kB ceueHneM
o 120 mm? 6e3 nepeceyeHuit ¢ NpenaATCTBUA-
MH, NP JNHHE AHKEPHOTro NponeTa:
oo 1 km 7,45
cBEIE | KM 6,22
6) nemoHTaxX nmposonos BJI 110 xB ceueHneM
o 240 mm? 6e3 mepeceyeH M ¢ MpenaTCTBUA-
MM, NPH JUIMHE aHKePHOTo NpoaeTa:
oo 1 km 7,69
cBHIIE | KM 3,36
B) neMoHTax nposonoB BJI 220 kB ceyeHneM
cBhilre 240 MM? 6e3 nepecedeHu#t ¢ pernsT-
CTBHAMM, NPH JUTMHE aHKEPHOTO MPOJIETa:
mo 1 kM 12,11
cBhille | KM 9,83
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OxoH4YyaHue Tabn. 7.34

CTOHMOCTH
Enunnupa JEeMOHTaXHHX
HanmeHoBaHHE 3JIeMEHTOB M3MepeHus paﬁo'r, t
THC. py6.
r) aeMoHTax rposonos BJI 330 kB ceueHueM 1 XM THHUH
cBhlLIe 240 MM? Ge3 MepeceyeHHit ¢ npenar- (6 npoBoIOB)
CTBHMSIMM, NMPH JVIHHE AHKEPHOTro NpoJeTa:
o 1 kM 24,41
cBHIIE 1 KM 19,81
II) IeMOHTaX OHOTO PO303alHTHOrO Tpoca 1 KM THHHH
BJI 35—330 kB Ge3 nepeceyeHH it ¢ npenAaT- '
CTBHAMH 1,47
€) IeMOHTAaX ABYX rpP0303alIMTHHX Tpocos BJI
35—330 kB 6e3 nepecevyeHH ¢ NpeNATCTBUAMYU 2,72

7.6. NOPAAOK U NMPUMEP PACHETA CTOMMOCTH
JIMHUA INEKTPOMNEPEAAYYM U NOACTAHLIMA

7.6.1. Nopspok pacuera

Pacuet ctouMocTH cTpouTebeTBa BJl BegeTcs B cnenylomeit nmo-
clefioBaTeIbHOCTH ONpPEnealoTcA:

1. basucHas croumocTs BJI B uenax 2000 r. (tabn. 7.4).

2. 3aTparel Ha BRIPYOKY H NOATOTOBKY IIPOCEKH
(uenst 2000 r., Tabu. 7.8).

3. 3aTpaThl Ha yCTPOHCTBO JIEXHEBBIX JOpOr
(uenst 2000 r., Tabn. 7.8).

4. JlonoNnHHUTENbHbIE 3aTPaThl, YIHTHIBAIOIIHE YCIOXHSIOLIUE YCIIO-
BHS CTPOMTENLCTBA C YYeTOM MONpaBOYHEIX Ko2ddHIIHEeHTOB K 6a3Hc-
HEIM IToka3satensM (eHs! 2000 r., Tabn. 7.9).

5. ba3HcHasAg CTOMMOCTH KOHUEBEIX YCTPOKCTB
(uensr 2000 r., Tabn. 7.19).

6. 3aTpaThl, cBA3aHHEIE C MOHTaXOM M HanaJgko# ycrpoicts ITA
(uenws 2000 r., Tabn. 7.31).

7. CTOHMOCTB MMOCTOSSTHHOTO OTBOJA 3eMeJIbHOr0 y4yacTKa IoJ Ofo-
pul BJI (rabn. 3.4, Ta6n. 7.3).

8. 3aTparhl B TeKYyLIEM YPOBHE LieH CYMMHPYIOTCH.

9. K nonyyeHHO cymme 3aTpaT 106aBiIfI0TCA 3aTpaThl HA MPOEKTHO-
U3BICKaTeIbCKHe paboThl, 6J1aroycTpoiCTBO, BpEMEHHBIE 31aHUSA U COO-
PYXeHHs, Ipoune paboThl (CM. BBOXHYIO YacTh I1. 7.2).
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7.6.2. Npumep pacuera
CTOMMOCTH cTpouTenncTea BJ1 220 xB

BJI 220 xB npepHa3zHadeHa VISt YCHJIEHHS BHEIIHETO 3JIEKTPOCHAG-
XKeHUS 3Heproyina M npoknansiBaeTcs Mexay I'SC u IIC sHeproysna.
PacyeT BuMONHEH B 1IeHax 2007 r.

1. OOmasx xapakTepacTHEA paiiona npoxoxnenns BJI 220 kB

1.1. MecTopacnonoxenue BJI O3C Ypana
1.2. Dnuna BJI 75KM,BT. 4.
3aJIeCEHHOCTh TPACCH 15 xm
1.3. Pensed MecTHOCTH PaBHUHHEH#
1.4. OGycTpo#HCTBO IeXHEBHIX AOPOT 7 KM
L.5. INon onopw BJI u3nIMaloTca
3EMJIH CENIbXO3YToAHH.

2. Texawueckme noxazatenn BJI

2.1. Konmnyectso Lemnei 1

2.2. XapaKTepHCTHKA Oop CaobonHocToAIIHE
2.3. Marepuan onop Merann

2.4. Mapka M ceyeHHe Al H cTanbHOMN YacTH AC 300/32

2.5. HopMaTHBHH cKopocTHOM Hamop BeTpa 400 I1a

2.6. ITA npuHara ans I1C ¢ BuCIIMM
HanpskeHHeM 220 kB npu KonudecTBe
IIPHCOENHHEH MU 10 IBYX

2.7. KoH1uesnie ycTpolicTBa peqycMaTpHBalOT
YCTaHOBKY IO OTHOMY KOMIIJIEKTY
3/1era3oBuIX BHKII0YaTene# c kaxao# croponn BJL.

Ta6Gnuua 735
Pacuer 3arpar Ha crponTenscTeo BJI (B GazncHnx menax 2000 r.)

Hose Bennauna
COCTaBNAIOMIHE 3aTPaT 'raﬁnnnpu Pacuer 3aTpat aatpar,
MIIH. pyb6.

Croumocts BJI 220 xB mo 6asucHuM | 7.4; 7.2 | 75x1310x103x1,3 127,725
T0KA3aTeNAM C Y4ETOM TCPPHTOPH-

ansHoro KoadhdHHeHTa (K“)

Bripy6Ka NpocekH ¢ y4eToM Kml 78;72 [15x110x103x1,3| 2,145

YcTpoicTBO IEXHEBHIX JOpOr 7.8;7.2 | Tx370x 103 x 1,3 3,367
cysetoM K

YctanoBka BHKIIO4aTENEH 7.19;7.2 [2x15,0x 102 x 1,3 39,0
MO KOHLIAM 3JIEKTponepeaayy

C yYeTOM Km
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OxoHyaHHe Tabn 7.35

220 kB, Bcero

Bennuuna
CocTasnsonmue 3aTpaT 1':{6‘;1::1.{;’1.1 Pacuer 3arpar 3aTpar,
MJIH. py6.
ITpoTHBOaBapuitHas% aBTOMaTHKa 73 0,89x 1,3 1,157
(npu yncne BJI 220 kB o nByx),
C y4eToM Kw
Hroro 173,394
CroumocTs cTpouTenscTBa BJl 173,394 x 1,125 195,068
C y4eToM npovux 3atpart (12,5 %)
CToHMOCTb MOCTOSAHHOIO OTBONA 7.3;78 | 75x80x7x 10-¢ 0,042
3EME/TBHOTO Y4acTKa
CrouMocTh cTponTenscTpa BJI 195,01

B menax 2007 r. crouMocTs crpouTennscTBa BJI 220 xB cocraBuT:
195,01 x 3,048 = 594,39 mnH py6., rae 3,048 — HHAECKC LIEH MO KaMHTaIb-
HEBEIM BJIOXEHHSM II0 06BeKTaM 3/1eKTpO3HEepreTHKH Ha Havano 2007 r.
Mo oTHoWeHHIO K ypoBHIo 1ieH 2000 r. CrouMocTs 1 kKM — 7,92 MutH py6.

7.6.3. MNpumep pacuera ctoumocTu MNC 500 kB

1. O6mas xapakTepHcTHKA paltona paaMemenna JIC 500 xB

1.1. Mectopacnonoxenne [1C
1.2. Pensed nuomanxu I1IC
1.3. I'pyHTH

2. Texauueckne noxasarenn IIC 500 kB

2.1. MouHocTh

Ypan
PaBHHHHHHA
CyIrnHHKH

1002 MBA

2.2. Tun u xonuyecTBo aBToTpaHcopMatopos AOMLTH
167000/500/220, 6 w.

I'1aBHas cxeMa 3JieKTpHYECKHX COeNUHEHHH:
Ha cTopoHe 500 KB — 4eTHpexyroibHHK;

Ha ctopoHe 220 KB — onHa ceKLIHOHHPOBaHHas CHCTEMa IIWH
¢ o6xonHoit.

B PY 500 u 220 xB npHHATH K YCTAHOBKE 3JIeTa30BbIE BHIKITIOYATE M,

KonuyecTBO BHKJIIOUATENEH Ha CTOPOHE:

500 xB — 4 7. (M3 HUX OBa OTHECEHKl K TpaH3uTHOM BJI 500 xB

H He YYHUTHIBAIOTCH);
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220 xB — 12 wt. (ceKUHOHHBIH, 06X0ONHOM, OTXOoAAIIHEe THHUH

M BBOJHEIE).

Konuuectpo orxonamux BJI — 8 mr.

ITA TIC npuHATa 6€3 JO3HPOBKH YNPaBJIAIOIINX BO3AeHCTBAIH Npo-
THBOABapH{HOTro ynpapjeHUs NpH KoJIM4YecTBe npucoeAuHeHu# 500 kB

JI0 IBYX.

I1C 500 xB Bxuioyaercs B coopyxaemyio TpausutHyio BJI 500 xB.

Ta6nuua 7.36

Pacuer 3aTpar Ha crpontensctso IIC 500 xB
(8 6asucHMX nenax 2000 r.)

Homep Beauuuna
CocTaBNfI0MHe 3aTPaT SRR Pacuer 3aTpar 3aTpar,
MJIH py6.
Ba3zucHuit nokasatens 7.15;7.2 560,0x 1,1 616,0
cronMocTtx [1C 500/220 xB
2x (3 x 167), c yueToM
TeppUTOpPHAJILHOTO
KoapdHUHEHTa (Kw)
CToMMOCTh JONONIHHTENb- 7.19; 7.2 15x% 1,1 16,5
Holt auetixu 220 kB
C yyeToM Km
[IpoTHBoaBapuitHas 7.31 1,57 x 1,1 1,73
aBTOMaTHKa ¢ ydetom K
Hroro 634,23
CTOHMOCTB CTPOHTE/ b- 7.2 634,23 x 1,175 745,22
ctBa I1C c yueToM npouux
3atpar (17,5 %)
CTOHMOCTH NOCTOSIHHOIO 7.17 115x 103 x 20 x 0,4 0,92
O0TBOIA 3€MEJLHOTO Ipumeya- 2x 103 x20x0,4 0,016
yyacTka Hue 3
K Tabn. 7.17;
7.3

Hroro 746,156

B nenax 2007 r. cronmocts I1IC 500 kB coctaBuT: 746,156 x 3,048 =
= 2274,28 MIH py0., rae 3,048 — HHAEKC LIeH MO KanHUTaJILHEIM BIIOXe-
HHAM 1o 00beKTaM 3JIEKTPOIHEPreTHKH Ha Hayaso 2007 r. mo oTHoIe-

HHI0 K ypoBHI0 1ieH 2000 .
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7.7. OTAEJIbHLIE AAHHBIE NO CTOMMOCTMH
SNIEKTPOCETEBbBIX OBLEKTOB U UX SJIEMEHTOB
B 3APYBEXHbIX SHEPFOCUCTEMAX (CnrABOYHO)

CTpoHTeNLCTBO ANEKTPHYECKHX ceTelt HanpaAxeHHeM 110 KB u Brime
BefleTcA B 3apyGeXHHX cTpaHax, KaK NMpaBHIIO, CIeliHaIH3HPOBaHHEIMH
OpraHu3alHAMH. YYacTHe yKa3aHHLIX OpraHM3alui B Toprax 1o cTpoH-
TeNBCTBY 3/IEKTPOCETEBRIX 0OBEKTOB HE TOJIBKO B CBOMX CTpaHaXx, HO H 3a HX
nipefielaMy onpeieJisieT KoHGHAeHIHANbHHK XapaKTep CTOMMOCTHRIX TO-
kasareneli. Tak, npu npoBeleHUH TeHAepoB Mo cTpouTeabeTBY BJI u I1C
JaHHHE [T0 CTORMOCTH 3/1eKTPOCeTeBhiX 0OBEKTOB, KaK IIPaBHJIO, JUIA BCeX
YYAcTBYIOIIMX B TOPrax He pacKpHBaloTcs. DTO XapaKTepHO H JUIA 3aBO-
OB — M3rOTOBHTENEH 3NIEKTPOTEXHUYECKOTO 060pyIOBaHH .

CyniecTByloIlas BHICOKAas MJIOTHOCTH 3NMEeKTPHYECKOX ceTH B 60Nb-
LIKHCTBE Pa3BHTHX cTpaH EBponh, 3Ha4YHTeNbHasi CTOHMOCTD 3eMeJlb-
HHIX Y9aCTKOB IIPH HEBLICOKOM POCTe CIIpOCca Ha 3/IeKTPO3HEPruio onpe-
ZIeNqIoT yMepeHHBIe TEMITH cTpoHTeNbeTBa HOBHX BJI u IIC. B TexHHye-
CKoOlf THTepaType OTCYTCTBYIOT 06061IeHHEE TaHHEIE N0 CTOMMOCTHHM
TIoKa3aTeNISM 0GbeKTOB 3MIEKTPOCETEBOr0 CTPOUTENLCTBA.

B CIIIA TeMnul 3JIEKTPOCETEBOI0 CTPOHTENLCTRA B NMOCAENHHE rOIK
TaKXe HeBEJIMKH M CYIECTBEHHO YCTYIAIOT MacliTabaM CTPOUTENLCTBA
B 70—80-¢ rr. B paGoty BBomaTca exuHUYHEE 00beKTH BJI v IIC Hanps-
xeHueM 765 1 500 xB. O6mue o6beMul cTpouTenncTBa BJI u I1C Hanps-
xeHHeM 230 u 345 xB B 1,5-2,0 pa3za HuXe, yeMm 10—15 et Hasan.

B HacTosmeM pasznene npHBeleHHN cpelHHe NaHHBIE MO CTOHMOCTH
crpoutenscTBa BJl HanpsaxenueMm 115, 230 u 500 xB B CIIIA, a Takxe
BJI 110—400 xB B EBpomne, oTHocsmHecs K KoHIy 90-X rT.

Ha puc. 7.1, 7.2 u 7.3 npuseneun YCII BJI Hanpsaxeuuem 115, 230
u 500 xB B CIIIA, a B Tabn. 7.37 — 3aTpaThl Ha OCBOCHHE TOJIOCKH OTYYX-
OeHHUA JTUHHNA 3JIeKTporiepeaayH.

Ta6bnuua 7.37
YkpynHenHne NoKasaTenH cTodMocTH obyctpoiicTea 1 kM nonockl orayxaenns BJI
(no nannuM 3neproxomnanuit CIIIA na xomen 90-x rr.), Thic. goan. CIIIA

[npuna TeppHTOPHSA C HEBHCOKHM YPOBHEM TeppHTOPHSA, HACH IICHHAS
NoJoCH XoagficTeeHHOM” JeATETBHOCTH H cnabuM HHXeHEPHHEIMH CETAMH
OTYYXACHHA, M Pa3’sBHTHEM HHXCHCPHHX ceTelt H KOMMYHHKABUHAMH
15 4,8-6,2 10,9-13,8
23 7,3-9,1 16,4-20,5
30 9,7-12,2 21,8-27,4
37,5 12,2-15,2 27,4-34,2
42 13,5-17,1 30,6-38,3
45 14,5-18,4 32,9-41,1

IlpuMeuaHHUe.
Bonbuiue 3Ha4eHHS COOTBETCTBYIOT TSKENBIM YCIOBHAM NOATOTOBKH MONOCH
OTYYXIEHHA,
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Lenocts onop OnHouenHas Ieyxuenuas
x ]

ApaKTEPHCTHKA
i

50 % nepecedeHHO”
50 % xonmmucTOM

Marepuan

omnop

50 % nepecegennHoft
50 % xonMucTOH

CransHas Konerpyxuuns KoHcTpykuusa

Flepeannii TpYy6a pelleTyaTas pelmeTIaTan

KoHcTpykums,

THN OnxocToeuHan E;:_?:::; Croboanocronmas | | CeoBoanocrosmas
3AKPENACHAR

OnHocToeuHaA

Mapka u cedeHne
nposona, Mm?

AC - 199 69
AA - 397 79 80
AC - 397 85 116 161

Puc. 7.1. YKpynHeHHBEe noKa3aTeau crouMocTH 1 kM BJI 115 kB, thic. moqn. CIIA
Ha KoHel 90-x IT. (6e3 croMMOCTH 00YCTpOMCTBA MONOCKH OTYYKIAEHUA)

Hanpaxenne

Xapocropmomnes | xomncan| (10 % nepecenton] | omuncrue | 3 % nepcerenton
CoL L o

MarepHan onop E g E i g g 5 E E g
(EE|EE | E|[GE g2

e | 2] 128 (24 [] 24 [24

AA - 397 87

AA — 477 90

AC — 448 108 133 131 210

AC - 557 112 137 187 216

AC — 754 143 163 218 237

AA—794 107 164

AC — 958 150 170 232 252

Puc. 7.2. YKpynHeHHble NoKa3aTelnu crouMocTH 1 kM BJI 230 kB, Teic. o, CILA
Ha KoHell 90-x rr. (6e3 cTonMoCcTH 06ycTpPORCTBA MONOCH OTYYXAEHHA)
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OpHouenHas

XapakrepHcTHEA
MECTHOCTH

Koscrpykumns
onop BJI

Mapka K ceveHMe
nposofia, mT, MM?
AC -3, 1789

AC -3, 2803

IpyxuenHas

KoHcTpyKuna
onop BJI

XapaKTepHCTHKA
MECTHOCTH

Mapka n ceyeHHe
nposoja, Wr, Mm*
AC -3, 1789

AC - 3, 2803
AC - 3, 3467

[

50 % nepecegenHolt
| PaBHuHHag I I Xonmucras I 3% ool
" I = = =
== E == =
2| O(2E || |EE| |EE e
E a E E & E E. E a2 E:
5 g 6o
- = § - z B = g I =
- a8 ] S & S & S
190 228 209 256 277
221 267 242 301 236 418
I |
KoHcTpykuus CranbHasg
penieTdaTas Tpyba
I
| | |
] 2
= o £
é g ¥ 5 $E
= o = o=
= 3 gz gz
E 3 88 28
- -4 - o8- 3
Ak aa
446 509 532
515 587 594 687
553 620 639

Puc. 7.3. VKpynHeHHBle noKa3aTten crouMocTH 1 kM BJI 500 kB, taic. monn. CIIA
Ha KoHell 90-x IT. (6e3 cToMMOCTH 0OYCTPOHCTBA MONOCH OTUYXKIeHHA)

VCII BJI 110-400 kB B eBponeicKUX YCIOBUSAX MO COCTOSIHHIO Ha KO-
Hell 90-X IT. €O CTOMMOCTBIO 06YCTpOHCTBA MONOCH OTYYXACHU A TIPH-

BeleHsl B Taom. 7.38.

TaGauua 7.38

Yipynuenusie noxasaresn croumoct BJI 110—400 kB B esponefickHX yC/AOBHAX
(co cronMocThio 06ycTpoiicTBa noNocH OTIYRIAEHHSA)

Hanpsxe- Tiosso Konuuectno uenest | [Tokasarenu croumoctH BJI,
HHe, KB posoR Ha onope, IT. mau EURO/kM
110 Bonklupe ceyeHus 1 0,15
Manbie ceueHUS 1 0,09

3713



OxkoHvyauue Tabn 738

Hanpaxe- Iposo, Konnuecrso uencH | Iloxasarean cronmocTh BJI,
HHe, KB oo Ha onope, IT. mnH EURO/xm
220 Manuie cedeHHSA 2 0,30
CpenHue ceyeHHs 1 0,21
400 Bce ceyeHnsn 1 0,25—-0,38

YcpenHeHHas CTpyKTYypa 3aTpat 110 COCTaBIAIOMUM cobeTBeHHO BJI

HanpaxeHdeM 110 kB ¥ BrIIe no 3HeprocucreMaM 37 cTpaH NMpHBeleHa
B Ta61. 7.39 (nauunie CUI'P3).

CtpyKTypy o61uXx 3aTpar npH coopyxeHuu BJI 500 xB orpaxaior
noka3sareyu Tabin. 7.40 (mo nanHsiM CIIIA).

TaGnuua 7.39

CrpykTypa 3aTpar Ha coopyXeHHe coOcrsenno BJI
panpaxenneM 110 xB u sume, % (no panamm CHI'P3)

O6mas CTOHMOCTE CocTapnsomne CTOHMOCTH
Twn nunus Mare- | Crpon- | Ilpo- | Apma- | H3o- on DyH-
pHan | TeAbCcTBO | BOA | TYpa | MAuHA OP3 | rament

BJI Bcex
HalnpsKeHH |
M KOHCTpYKIHH 65,7 36,3 32,7 3,8 8,1 36,2 19,2
To xe
HaNpsXeHHEM
mo 150 xB 64,3 35,7 31,6 4,1 8.8 36,0 19,5
To xe
HanpsxXeHHeM
150-300 kB 65,0 35,0 31,5 3,5 9,3 36,0 19,7
To Xe HampsXe-
HHEM BhILIE
300kB 62,6 374 34,1 39 6,9 36,4 18,7
OnHouenHble
BJI Bcex
HanpsxeHHH 63,6 36,4 33,1 4,2 8,2 35,6 18,8
[ByxuenHsie
BJI Bcex
HanpsXeHHH 63,8 36,2 320 | 33 7.9 37,1 19,7
MeTannuyeckue
csoGoHocTOsIIHe | 64,1 359 3,0 | 39 8,1 | 36,6 | 19,6
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OxoHyaHue Tabn 7.39

061128 CTOHMOCTD CocTapnAmue CTOHMOCTH
Tom anmen Mare- | Crpou- | [Ipo- | Apma- | Hso- on Dyu-
pPHan TENALCTBO BOJ TVpa NAUHA opa JaMeHT
Meraanuyeckue
Ha OTTAXKAX 59,6 40,4 32,8 3,2 8,3 36,0 29,8

Ta6nuua 740

Crpykrypa ofmux 3aTpar npu coopyxenun BJI 500 xB

Bun satpar aag;u:c? :goffr':;:cﬁru:;i ;ﬂ
CozepxaHue IHPEKUHH CTPOHTENLCTBA 1
INpoekTHHE paboTH 3
3amuTa oKpyXawoleh cpean 1
IMonroToBKa NOAOCKH OTYYXKICHHUA 7
CrpouTenbHEIHA reHnaan 1
Hoporu nns aBToTpaHCNOPTa NS MOABE3Aa 1
CoopyxeHHe HYHAAMEHTOB 9
OnopH M UX YCTaHOBKa 30
TokoBeNylas YaCTh M €€ MOHTaX 27
Tpoc 1 ero MOHTax 2
H3onsaTOpH M apMaTypa 10
Tacutenn KoneGaHu i 3
HHcnexkuus (TexHHYecKHU i Haa30p 3aKa34yHKa) 4
[pouce 1
Bcero 100

B HacTosl1eM pa3fie/ie TpHBeeHBI JaHHbIE O CTOMMOCTH HEKOTOPAIX
THNOB 060pYJIOBaHHSA (TpaHCHOPMATOPHI, BEIKJIIOUATENH, KOHIEHCATOP-
HBIE H peaKTOPHBIE YCTAHOBKH, & TAKXKe IOCTOsIHHast YacTh 3aTpart 1o I1C).

B nocnennue 1520 net obmei TeHaeHMeH B 3HEProKOMIIaHHAX
Epponu n CIIIA siBnsieTcs MHpPOKOe UCIIONb30BaHHE 060pyAOBaHUSA
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¢ u3onsuueR U3 anerasa. HecMoTps Ha TO YTO CTOMMOCTB 3TOro oGopy-
JoBaHHuA B 1,3—1,8 pasa BHIle TPaAMLIHOHHOI'O, YYeT APYTHX BIUSIOMIMX
Ha cToHMOCTh (pakTopoB (TpaHCHOPT, MOHTaX, pasMepH Iutomanku [1C
M Ap.) IPHBOAHUT K NpeANouYTHTeNBHOCTH npuMeHeHuss KPY3D Bo BceM
JuanazoHe NMOBHIICHHHNX HanmpaxeHHit. HuxXe npuseneHa cTpykTypa
3atpar (%) PY 420 kB nuis TpaaHIIHOHHOro 060pyI0BaHHA H BHITIONHEH-
Horo ¢ ucrnonp3oBaHueM KPY3 (1o nanHuHM KoHnepHa ABB).

TpamuuyonHoe o6opynopanue PY KPY3D

KanuTanbHHe BIOXeHHA — BCEro 100,0 86,7
B T. 4. 0GopynoBaHue 32,3 42,8
IlpuBeneHHHe 3a 30 ner 26,5 5,2
IKCIIYATALIHOHHHE H3AEPXKH

Hroro 126,5 91,9

B ykpynHeHHLIe TOKa3aTeld CTOHMOCTH KoHlepHa ABD pxiioye-
Ha CTOMMOCTb 36MJIH, B CBA3H ¢ YeM MoKa3satenu cronMocTH [1C mMoryt
HU3MEHATHCA B AHama3oHe 130 % B 3aBHCHMOCTH OT MecTa pacnolio-
xenus I1C,

IToxasaTenn CTOMMOCTH SiYeeK TpaHC(HOPMATOpPOB, BHKIIIOYATENEH,
KOHIeHCAaTOPHBIX H PeaKTOPHAIX YCTaHOBOK, @ TAKXe NMOCTOSHHASA YacTh
sarpart no I1IC npuseneHH B Tabn. 7.41-7.46.

TaGanua 741

CroumocTh suelikn TpancdopMaTopos Konnepia ABB
(exmouas muelixy sukmouarens sa BH)

HanpaxeHue, kB Momuocts, MB-A Croumoctb, MIH EURO
500/345 1000 10,3
400/110 300 4,5
345/110 200 3,6
220/110 250 2,2
220/110 125 1,3

110/10-20 63 0,6
110/10-20 40 0,5
110/10-20 25 0,36
110/10-20 16 0,3
110/10-20 10 0,27
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Tabnuua 742

Cronmocts Tpancdopmaropos 3 CIIIA

Hanpaxenue, MomHocTb, CroHMOCTbD,
xB MBA THc. gonn. CIITA
765/500 1250 15900
500/230 200 3000
500/115 300 7620
230/115 100 1150

Tabnuua 743

Cronmocts suelixu OPY ¢ onauM BHENIOYATEIEM Ha OpHCOeIHHEHHE
KonnepEa ABB (ekmiouas yerpolicTea 3amuTh)

Hanpsaxchue,

CTOMMOCTD KOMIJICKTA,

B wn EURO IMpuMevanne
750 4,4 CroMMOCTb KOMIUIEKTA ITPH YHCTE
BHIKJIouaTeneft Gonee ogHoro
400 1,7 Ha NpHcoeIHHEHHE:
45 15 NpH mosyTopHoit cxeme —120 %;
: ¢ npucoeauHeHueM BII
220 1,1 Yepes 1Ba BIKIoYaTend — 130 %.
110 0,7

TaGnuua 744

CroHMOCTE KOH/IEHCATOPHBIX YCTRHOBOK KoHuepHa ABB
(BENI09an sUeHKy BUENI09aTeNs)

Hanpaxenue, MomHoCTh, CTOMMOCTD,
kB Mpsap mnx EURO
400 300 4,5
345 250 2,0
220 250 1,2
110 200 1,2
110 100 1,0

n



TaGnuua 745

CTOHMOCTS peakTOpHHX ycTaHOBOK KoHnepua ABB
(BEaI09as A9eHKY BHENI0OTATENS)

HanpaxeHue, MomHocTs, CTOHMOCTS,
xB Mzgap mnau EURO

750 300 3,0

400 300 2,0

220 100 1,5

Ta6nuna 746

ITocTosEHAR YacTh 3aTpaT
(xonnepn ABB, ¢ Hcnonk3oBaHNeM 3nerazosoro obopyiosaHns)

Hnnp:};:uuc. ﬁ;:“gﬁcl{a’ [MpuMeganue
750 3,0 Bxuioyast 3eM1i0, HOOBE3NHEE
M BHYTPHILIONAN0YHKIE
400 24 HOpOTH, BHEIIHHE CETH,
345 2,2 PSR
220 2,1




NEPEYEHb NMPUHATBIX COKPALLEHUA

AB — aKKyMyJnATOpHas GaTapes

AO — akIHOHepHoe 006IecTBO

AIlIB — aBTOMaTHYecKoe MMOBTOPHOE BKIIIOYEHHE

APM — aBTOMaTH3HpOBaHHOe paboyee MeCTO

ACKY3D — aBTOMaTM3HpOBaHHAasA CHCTeMa KOHTPOJS M y4eTa 3/1eKTpo-
notpebneHus

ACY TII — aBTOMaTH3MpOBaHHAfA CHCTEMa YNPaBIE€HHA TEXHOJOTH-
YecKHMMH IpoleccaMiu

AT — astoTpaHcdopmaTop

ATC — aIMHMHHUCTpaTop Topropoi cucreMu @OPOM
AY — aHKepHO-yIJoBas (ornopa)

ADC — aTOMHAas 3IeKTPOCTaHLHSA

BBII — BaJIOBOH BHYTPEHHHH NponykKT

BHD — BO30GHOBIISIEMEIE HCTOYHHKH SHEPIHH

BJI — BO3AYIIHAA THHUSA 3NeKTpONepenadyy

BH — BHICIIIee HaNpsXeHHe

BH] — BHYTpPeHHAS HOpMa AOXONHOCTH

BIIT — BCTaBKa MMOCTOSIHHOTO TOKA

BOC — BeTpO3HepreTHYecKas CTaHUus

B3Y — BeTpPO3HepreTHYecKas ycTaHOBKa

T'ABC — FHApPOAaKKYMYIHPYIOIIAs 3IeKTPOCTaHIU S
[eoTDC — reorepMayibHad MeKTPOCTAHIHSA

I — [IaBHad MOHHXAIOIAs MOACTAHLIUSA

FPOC  — rocymapcTBeHHas pallOHHAA MeKTPOCTAHIIHA
I'TI — reHepaTtop—TpaHcdopMaTop—IHHHUA (6JI0YHAS cXeMa)
I'TY — rasoryp6uHHas ycTaHOBKa

| EC Y — rasorypbHHHas 3JIeKTPOCTAHLMSA

rac — THIOpaBIHYecKafd 3NeKTPOCTAHLIMSA

JACII — Hyrobad cTajlell/IaBHIIbHAA NeYb

OaC — JM3elbHasA 3NEeKTPOCTaHI U

EHDC - EnuHas HalHOHANbHAA 3NeKTpUYecKas ceTh
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Ennnas sHepreTHyeckas cucreMa
3apAJHO-TIOA3apAIHEI] arperar

3aKphITOE pacnpelennTe/IbHOe YCTPOACTBO

HHJEKC JOXOIHOCTH

HHJIEKC IOXOJHOCTH AHCKOHTHPOBAHHBIX HHBECTHI[HH
KOpOTKOE 3aMBIKaHHe

KabenpHasA THHHA

k03 dHUHEHT NoNe3HOro NedcTBHA

KOMIUJIEKTHOE pacrpele/IHTe/IbHOe YCTPOKCTBO

KOMILIEKTHOE paclpeae/nTe/IbHoe YCTpoHcTBO 6J104HOrO
THOA

KOMILIEKTHOE paclpeleTHTENbHOE YCTPOACTBO 3Iera3oBoe
KOMIIpeccopHas CTaHIHSA
KOMILIEKTHas TpaHc(OopMaTOpHast MOACTaHIINA

KOMILJIIEKTHas TpaHC(bopMaTOpHaﬂ nojAcTaHLU KA GJOYHOrO
THIIA

KOMIIEHCHpYIOILlee YCTpORCTBO

KOHJIEHCallHOHHAas 3/IeKTPOCTaHHA
MEXperHoHaJpHasA paclipelieIiTe/IbHas ceTeBask KOMMaHH s
MexayHapoaHas 3/IeKTPOTeXHHYeCcKasgs KOMHCCHSA
MEXCHCTEMHBIE JIEKTPHYECKHE CETH

HHU3LIee HalpAXeHHe

HedTenepexayupaloas CTaHIHA

OTKPBITOE aKL{HOHEPHOE 0BIECTBO

onHoda3Hoe aBTOMaTHYECKOe ITIOBTOPHOE BKIIIOYEHHE
TeHepHpYOIas KOMIIaHHA ONTOBOro phlHKa
o6beIHHEHHOE JHCIIeTYepCKOoe YIpaBieHHe
oblIenoACTAaHIIMOHHBI/ TYHKT yNpaBneHHs
OTKPBITOE pacnpele/nTe/IbHOE YCTPOHCTBO
obbeqHeHHas 3HepreTHYecKas CHCTEMa
[IPOTHBOaBapHiAHAsA aBTOMarTuka

Tepexo4YeHne (OTBeTBIeHHH 06MOTOK TpaHCchOopMaTopa)
6e3 Bo3byxIleHHs (NIpH OTKJIIOYEHHOHN Harpyske)

IIoACTAHLHA I'JI)’ﬁOKOI'O BBOOA
I1apora3oBas yCTaHOBKa



IIIT
IIC

IaC
PBII
POY
P3
P3A
PKY

Cco
CII®
CTK
CaC
TTK
TH

g 34
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nepeaaya INOCTOAHHOIO TOKa
TMoACTaHUHA

IlpaBunia ycTpoicTBa JIEKTPOYCTAHOBOK
MpHJIMBHAA 3JIEKTPOCTaHLHA
perHoHaJbHHHA BHYTPEHHHH IPOOYKT
perHoHaJIbHOE JHCIETYEPCKOE YIIpaBJIeHHe
peJyieiiHad 3aluTa

peJneifHad 3allMTa H aBTOMaTHKa

palfOHHEIE KJIHMAaTHYECKHE YCIIOBHA
pacripedeTUTeIbHbIH NYHKT

peryJIMpoBaHHe HANPSXEHHMS 1O HATPY3KOH
pacnpejle/IiTelIbHOE YCTpoHcTBO
perHoHaJbHas 3HepreTH4YecKas KOMHCCHA
palfOHHas 3HEprocHcTeMa

CBepXBLICOKOE HAllpAXEHHE

caMOHeCYIH A H30JIMpPOBaHHKI I NPOBOA
CHHXPOHHEIH KOMIIEHCATOp

cobcTBeHHBIEe HYXIH (B pasfene 4, B 11. 5.3, B pazaenax 6
H 7 — cpefHee HANPAXEHHE)

CHCTEMHBHIH omepaTtop

CHIMTHI MOMH3THIIEH

cTaTHYeCKHH THPUCTOPHEIH KoMneHcaTop
COJIHEYHas 3JIeKTPOCTAHUMS
TeppHTOpHabHAA FeHepHpYIollas KOMIaHuA
TpaHcgopMaTop HanpsKeHH
TpaHcthopMaTopHas NoACTaHLMA (TpaHC(OPMATOPHEI i
NYHKT)

TpaHchopMaTop ToKa

TeXHHYECKHE YCIIOBHA
TeXHHKO-3KOHOMHYecKoe 060CHOBaHME
TENJI03JIEKTPOLIEHTpalb

y3JI0BO pacripeneTUTebHBIH MYHKT
YKpPYITHEHHEIE CTOHMOCTHEIE [TIOKa3aTelH

YKpYIHEHHEIE YAEAbHEIE IT0Ka3aTeNH (moTpebieHus
3JIEKTPO3HEPruM)
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YHIP — ynpapifieMEIlf MYHTHPYIONIH peaKkTop
DOPOM — denepanbHul (06epoccHiicKui) PHHOK 3/IEKTPO3HEPTHH

M MOIIHOCTH
®CK — QDenepansHad ceTesad komMnanug EDC
®CT — (MenpepanpHas cnyx6a mo Tapudam
oy — IleHTpansHOe qHcHeTYepcKoe ynpasieHue EDC
on — LEHTp MUTAHNA
OTIn — UEHTpaNLHEIH TenNoBol MyHKT
qa — YHCTHH AOXOn
g ~ YHCTHIA AMCKOHTHPOBaHHKIH HOX0ON
HIKB — IIYHTOBas KOHJeHcaTopHas GaTapes
1110 g — MIYHTHpPYIOMIHH peaKxTop
T — OIUT MOCTOAHHOTO TOKA
3BM — 3JIEKTPOHHO-BHYHMCIIMTEIHAA MAaIKHA

3IMC — 3JIEKTPOMATHHTHAS COBMECTHMOCTD
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