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IpeaucaoBue
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BBenenue

B Hacrosmem cranpapre (manmee — CTO) mpeacTaBieHbl METOJIMYECKHE
yKa3aHUsl I TEXHUKO-3KOHOMHYECKOI0 OOOCHOBAaHHS CXe€M U IlapaMeTpoB
ANEKTPUUYECKUX CETEH M MX DJIEMEHTOB C YYE€TOM OCHOBHBIX BJIHMSIONIMX (PAKTOPOB,
BKJIIOYasl X HAJICKHOCTh U DKOHOMUYHOCTb.

1 ObaacTh npuMeHeHns

CTO mnpennazHaueH g OOOCHOBAaHMS M BBIOOpAa CXEM M TIApaMeTPOB
ANEKTPUUECKUX CETeH M WX DJIEMEHTOB TPHU Pa3pabOTKE OCHOBHBIX TEXHUYCCKUX
pelmieHuid W NOpoeKTHOM JokyMeHtaruu i noactaHumit (IIC) u  auHui
anextponepenaun (JIDII) nanpsoxkennem 110-750 kB B yactu, He mpoTUBOpeUalen
«MeToau4YecKuM yKa3aHUSIM 0 pacyeTy BEPOSTHOCTH OTKaza (PYHKIMOHAIBHOIO
y37a W EAUHUIBI OCHOBHOTO TEXHOJOTHYECKOTO OOOpY/IOBaHUS U OIEHKH
MOCJICJICTBUM TaKOTO OTKa3a», YTBEPKACHHBbIM INpukazoM MunsHepro Poccuu ot
19.02.2019 Ne 123 wu «Meronuueckum yKa3aHUSIM 10  YCTOWMYMBOCTU
SHEPrOCUCTEM», YTBEPXKACHHBIM IIpukazoM MunsHepro Poccuu ot 03.08.2019
Ne 630.

CTO Takxe MOXeT ObITh UCIOJIb30BaH MpU pa3pabOTKe CXEeM U MPOorpamm
Pa3BUTHS SHEPTOCHUCTEM U JJIEKTPUUYECKUX CETEH W MPOYUX BHECTAIUUHBIX pPadboOT
(cXeM BHEIIHETO AJICKTPOCHAOKEHHUS TPOMBIIUICHHBIX TPEANPUATHNA, TOPOIOB

u ap.).

2 HopMaTuBHBIE CCHLJIKHA
I'OCT 27.002—15 Hanexxunoctb B Texauke (CCHT). TepMunsl u onpeaeneHusl.

['OCT 18322-16 Cucrema TEXHHMYECKOTO OOCIYKMBAaHWUS W PEMOHTA TEXHHKH.
TepMuUHBI U ONIpEEIICHHUS.

['OCT 24291-90 Dnextpuueckasi 4acTb 3JEKTPOCTAHIIMU U SJIEKTPUUYECKON CETH.
TepMuUHBI U ONIpENEIICHHUS.

['OCT P 57114-16 Enunast sHepreTrueckas cucTeMa U U30JIMPOBaHHO paboTaroIme
DHEPrOCUCTEMBI. DJIEKTPOIHEPrETUUECKUE CUCTEMBI. OIEpaTUBHO-AUCIETYEPCKOE
YOPaBJIEHUE B JJIEKTPOIHEPIETUKE M ONEPATUBHO-TEXHOJIOTUYECKOE YIPAaBJICHHUE.
TepMuHBI 1 OIIpEIEIICHUS.

3 TepMuHbI U onpeaeIeHUA

B Hacrosmem crangapre mnpumeHeHbl TepMuHbl mno ['OCT 24291,
'OCT 27.002, TOCT 18322, TOCT P 57114, a Taxxke CO 153-34.20.118
«MeToanueckrue peKOMEHIAlMK [0 MPOCKTUPOBAHUIO PA3BUTUSI SHEPTrOCUCTEM» U
[Tpukazom Munsnepro Poccum ot 03.08.2018 Ne 630 «OO6 yTBepkIACHHUH
TpeOOBaHMI K OOECICUCHUIO HAJEKHOCTH JJICKTPOIHEPTETHUECKUX CHUCTEM,



HaaC)KHOCTHU )41 0e301acHOCTH 00BEKTOB QJICKTPOOHCPI€TUKU 141
SQHCPIOMPUHUMAIONINX YCTAHOBOK «MGTOI[I/I‘IGCKI/IG YKa3aHuA I10 YCTOP'I‘II/IBOCTI/I
OQHCPTOCUCTCM.

4 Texnuveckue TpeOOBaAHMS, yYUTbIBaeMble IPH 000CHOBAHUM

3JIEKTPOCETEBbIX 00bEKTOB

4.1 OcHOBHBIMU LENSIMU (POPMHUPOBAHUS SIEKTPUUECKUX CETEU SIBISIIOTCA:

- obecrieueHHEe CyOBEKTaM OINTOBOTO PBHIHKA 3IEKTPOIHEPIHMH YCIOBUU IS
OecrnpenaTCTBEHHOW IMOCTaBKM Ha PBIHOK CBOEW NPOAYKLIHMH Ha KOHKYPEHTHOM
OCHOBE IIPY HAJIMYWU CIIPOCA HA HEE;

- NOpeNoCTaBlCHHE CYOBEKTaM pbIHKA 3JIEKTPOAHEPTUU  BO3MOKHOCTH
MOJIyYCHUS] TPOAYKIMH C pbIHKA B HEOOXOIMMOM o0bemMe ¢ TpeOyemoi
HAJIC)KHOCThIO M HOPMAaTUBHBIMHM CTaHAApPTAMHU KadyecTBa IPU OIUIATE €€ MO IEHE
OIITOBOT'O PBIHKA;

- CHIJKEHHE 3aTpaT Ha IPOU3BOJACTBO, TPAHCIOPT M PACIPEICICHUE
3JIEKTPO3HEPTUH 32 CUET BBOJA HOBBIX JIEKTPOCETEBBIX OOBEKTOB.

4.2 Pa3Butue  3IEKTPUYECKOU CETM  OCYLIECTBJISIETCA  IyTEM
IIOCJIEIOBATEIBHOIO €€ YCUJIEHUS 34 CUET COOPY)KEHHUS HOBBIX U PEKOHCTPYKLIMU
JNENUCTBYIOLIUX 3JIEKTPOCETEBBIX 0OBEKTOB M BHI3BAHO:

- HEOOXOJUMOCTBIO MPHUCOECIUHEHHUS K CETH HOBBIX TI'€HEPUPYIOLIUX
HMCTOYHUKOB U TIOTPEOUTEIICH;

- U3MEHEHUEM XapaKTepa NEPETOKOB B CETU BCIEACTBUE HEPABHOMEPHOCTH
W3MEHEHMS CIIPOCa U €r0 MOKPBITUSA 10 IHEPTOY3JIaM;

- BBIIIOJITHEHUEM TPEOOBAaHUI K HAJIEAKHOCTH 3JIEKTPOCHAOKEHNUS;

- co3gaHueM »H¢¢ekra oT OOBEAMHEHHUS HHEPrOCUCTEM IPU Pa3BUTUU
MEKCUCTEMHBIX CBSI3EH,

- TMOBBIIIEHHEM 3KOHOMHYHOCTH PabOThl HYHEPrOCUCTEM 3a CUET YIyYILEHUs
PEXUMOB pabOTHI JIEKTPOCTAHIMI U CHUKEHUS TOTEPD JIEKTPOIHEPTUHU B CETHX;

- BBIIIOJTHEHUEM 00513aTENIbCTB 10 3KCIOPTY MOILIHOCTH U 3JIEKTPOIHEPTUU.

[ToMUMO COOpY>KEHUSI HOBBIX 3JIEKTPOCETEBBIX OOBEKTOB MPOUZBOIUTCS
PEKOHCTPYKIIMSI WJIM  3aMEHa yCTapeBlllero oOOpyJOBaHUS B  IHpeenax
CYILIECTBYIOIIEH MPOMYCKHOW CIIOCOOHOCTH WJIU C BO3MOXKHBIM €€ YBEJIMUCHUEM.

4.3 O0OCHOBaHHE JJIEKTPOCETEBBIX OOBEKTOB Oa3MpyeTcss Ha BHITOJHEHHUH
CJIEIYIOLIUX TEXHUYECKUX TPEOOBAHUIA:

- CXema 3JIEKTPUYECKON CeTH AO0KHA 00JafaTh JOCTATOYHOM TMOKOCTBIO,
MO3BOJISIONIEH OCYIIECTBIATh €€ IMOATAaHOE pPAa3BUTHE M HMETh BO3MOXHOCTH
NpUCHOCA0IMBATECA K M3MEHEHMSIM BHEUIHUX YCJIOBHUM — pOCTY Harpy3ku u
Pa3BUTHIO DJICKTPOCTAHIMK, IIEPEMEHE HAIPABICHUW W 3HAYEHUU IEPETOKOB
MOIIHOCTH U Ap.;

- pa3BUTHE OJJIEKTPUYECKOM CETH OCYIUIECTBISIETCS U JTOCTHIKECHUS
HAaWIy4YlIMX SKOHOMHUYECKMX [OKa3aTeleil 3HEProcUCTEM B LEJIOM, IPUYEM
HE3aBHCHUMO OT ()OpM COOCTBEHHOCTHU TEX MJIM UHBIX OOBEKTOB 3JIEKTPOIHEPTETHKY;

- DJIEKTpUYecKass CeTh JIOJDKHAa OO0ecreurMBaTh BblIayy  MOIIHOCTH
ANEKTPOCTAHLMNA, TPAHCIIOPT JIEKTPOIHEPTUU U IIEKTPOCHAOKEHHE MOTpeduTeneit



KaK B HOPMaJbHOM peXHMe pPabOThl CETH, HE JOMyCKash KacKaJHOTO pa3BUTHS
aBapuil C MacCOBBIM HapyIIEHHWEM CHAOXXEHHsI MOTpeOuTeNield MpU aBapUUHBIX
BO3MYILICHUSX;

- YBEJIMYEHHE MPOMYCKHON CMOCOOHOCTH CETH B TPOLIECCE €€ PAa3BUTHS
OCYILIECTBIISIETCS B MEPBYID OYEPEAb 3a CUET TMPOBEACHUS PEKOHCTPYKLMI
CYIIECTBYIOIIUX JIMHUA WU TPUMEHEHHEM COBPEMEHHBIX CPEICTB KOMIICHCAIIUU
PEaKTUBHOW MOIIIHOCTH, a 3aT€M — MOCTENEHHON «HAJCTPONKOI» JIMHUSMU OoJiee
BBICOKOW CTYNEHU HANPSKEHHUS IMOCJE JOCTATOYHO MOJIHOTO OXBaTa TEPPUTOPHUHU
CeTAMM MPEIbIAYIIET0 Kiacca HaNpsDKEHUS W HCUEPHaHUs HMX TEXHHUYECKUX
BO3MOKHOCTEH;

- CcXeMa U MapameTpbl DSJIEKTPUYECKOM CETH JOJIKHBI 00ecreYuBaTh
TpeOyeMyl0 HAJIeKHOCTh JJIEKTPOCHAOKEHUS W TPaH3UT MOIIHOCTH Kak B
HOpPMaJbHON CXE€M€, TaK M B PEMOHTHBIX WJIM IOCICaBAPUIHBIX pEKUMaX IPHU
HOPMATUBHBIX BO3MYIICHUSAX C YYETOM HMMEIOIIMXCS PE3EPBOB TI'E€HEPUPYIOUIEH
MOIIIHOCTH, TIPOITYCKHON CIIOCOOHOCTH CETH, a TaKXKE JOMYCTUMOU Meperpy304Hoi
CIIOCOOHOCTH 000pya0BaHMs coriacHo [1, 2];

- pa3BUTHE DJEKTPUUYECKON CETH JOJDKHO COOTBETCTBOBATH TPEOOBAHUAM
OXpaHbI OKPY’KAOIIEN CPEBI.

4.4 ]JInst 000CHOBaHUS JEKTPOCETEBBIX OOBEKTOB:

- opmupyroTCS OanaHChl MOUTHOCTH U JIEKTPOIHEPTUM B PErMOHE Ha 0Oasze
MIPOTHO3HBIX HArpy30K Ha 3aJaHHYIO MEPCIECKTUBY;

- TPOBOJATCS PacUEThl DJICKTPUUECKUX PEKUMOB [IJII HOPMAJbHBIX,
PEMOHTHBIX M TIOCJI€aBAPUUHBIX CXEM B peKHUMaxX MakCUMymMa U MHUHHUMyMa
Harpy3Kku 3UMHEro paboy4ero JiHs, a TaKKe MaKCUMyMa Harpy3Ku JIETHETO pabodero
JHS W MHUHMMYMa Harpy3Kd JIETHEro BbIxojgHoro naHs. [Ipu HeoOxoammocTu
paccMaTpUBAETCS PEXKUM MMABOJIKA.

[Ipu 3TOM CcoOpyX)eHHE IIEKTPOCETEBOT0 OOBEKTAa OKA3bIBACTCS TEXHUYECKU
ONpaBAAHHBIM B CIIy4a€ BBISBICHUS HAPYIIEHUN YCTOWYMBOCTH SHEPTrOCUCTEMBI B
pe3yabpTare BO3ICHCTBUSI HOPMATUBHBIX BO3MYILIEHUH, a TaKKe HEIOIMYCTUMBIX
3HAQUEHUN TMEeperpy30K JJIEMEHTOB CETH WM OTKJIOHEHUN HANpsDKEHUS HUKE
nomyctumoro Ha muHax [IC, TpeOyroomux oOrpaHUYEHHUS 3IICKTPOCHAOKEHUS
NoTpeOuTENeH, MPU OTCYTCTBUU PACCMATPUBAEMOTIO AJIEKTPOCETEBOIO OOBEKTA.

45 TIlpu 00OCHOBaHHMU DJIEKTPOCETEBBIX OOBEKTOB BO BHHUMAHHE
NPUHUMAIOTCS CXEMbl M TapaMeTpbl 00Opy/IOBaHUS, YCTAHOBJIEHHOrO Ha
anekTpocTannusax u [IC paccMaTpuBaeMOro pernona (3ampamuBaroTcs y Gpuinanos
[TAO «®CK EDC» u COOTBETCTBYIOIIUX COOCTBEHHUKOB TE€HEPHUPYIOIIETO U
3JIEKTpOCeTeBOro o0opyaoBanus, a Takke AO «CO EDCy):

- TJIaBHBIE CXEMBI AJIEKTPUUYECKUX COeMHEHU AnnekTpocTanuui u [1C;

- HOMHUHAJIbHBIE MapaMeTPhl KOMMYTAIIMOHHOTO OOOpyJIOBaHUsS (BKIIIOYAs
THUIIBI BBIKITIOUATEIICH U TTOJIHBIE BpEMEHA MX OTKIIFOUEHHS ), TpaHC(HOPMATOPOB TOKA
Y BBICOKOYACTOTHBIX 3arpaIuTelIeH;

- TapaMeTpbl cpabaTbIBaHUS YCTPOWCTB PENCHHON 3alUThI U ABTOMATHKH
(P3A), a UMEHHO OCHOBHBIX U PE3EPBHBIX 3AIIUT, YCTPOWUCTB PE3EPBUPOBAHUS



otka3oB BeIKIOUarenss (YPOB) u aBTOMarmueckoro MOBTOPHOTO BKJIFOYCHHUS
(AIIB), a Taxxe mpotuBoaBapuiiHon apTomMaTuku (I1A);

- JUTMTENFHO JOMYCTUMbIE W aBapUHO JOIYCTHUMBIE TOKOBBIC HArpy3Kd
poBo10B, kabeneit JIDII, omuHoBok I1C u cunoBsix (aBTO)TpanchopMaTopoB.

- CTOMMOCTB TIOTEPH IITCKTPOIHEPTHH.

5 Mertoanyeckue yKa3aHus 10 TEXHUKO-IKOHOMHYECKOMY 000CHOBAHHUIO
3JIEKTPOCETEBbIX 00bEKTOB

5.1 Ilpy TEXHUKO-PKOHOMHUYECKOM OOOCHOBAaHUU 3JIEKTPOCETEBBIX O0OBEKTOB

UCTIONB3yeTCsl (popMysa MPUBEIACHHBIX (AMCKOHTUPOBAHHBIX) 3aTpaTr, Kak cymma

KanuTaioBioxkeHnid K u uznepxek 4 B o0I1IEeM cilydae 3a HEKOTOPBIM pacyeTHBIN

HepUO BpeMEHH Tcq

Tp acy

3i= Y (K¢ + Hy)(L+Eyp) ™, (1)
t=1

rne Ky m M; — KanurtajoBlOKEHUS M U3JEpKKU B t-il rox; Ey; — HOpMaTHB
IPUBENICHUS PA3HOBPEMEHHBIX 3aTpaT (CTaBKa AUCKOHTUPOBAHUSA).

Ecin cTpouTenbCTBO OOBEKTA OCYILECTBISAETCS 3a TOM, a o MPUBEICHUS
3atpat i=1 1 t<Tpycq (TO €CTH, IIPEANONAraeTCs, YTO B IEPBBIH TOJ OCYIIECTBIIACTCS
CTPOUTEIBCTBO O0BEKTA, @ CO BTOPOTO rojla HACTYIAEeT NEPUOJ €ro IKCILTyaTalun),
a Taxxe npu Uy=Hi=,=H=const, Bepakenue (1) npeoOpazyercs kK BULY

T
pacy

3i=K+# Y @+E, )" (2)
t=2

IIpu N=Tpacq, BMECTO (2) MOKET OBITH UCTIOJIB30BaHa OoJee mpoctas Gopma

(1+E,,)" -1

3i =K+
H[ EHH(1+ EH.H)n

1 (3)

5.2 AnbTepHaTHBHBIC BapUaHThl TIPH OOOCHOBAHHH DJIEKTPOCETEBBIX
O00BEKTOB CPABHUBAIOTCS IO 3HAYEHUIO JUCKOHTHUPOBAHHBIX 3aTpPaT 3a PacUETHBIM
nepuoJl BpeMeHu. BoiOop MpeAnoyTUTENBHOTO BapHaHTa BEAETCS IO UX MUHUMYMY.
3a pacueTHbIi TEpPUOJl BPEMEHM PEKOMEHAYETCS MPUHUMATh MHUHUMAJIbHBIN
pacyeTHblid cpok ciyk0bI 30 JIeT, COOTBETCTBYIOIIEH MUHUMAJILHOMY PacyE€THOMY
CPOKY CiIy>kO0bl 0CHOBHOTO 000pyaoBanus [1C — cuiioBbIX (aBTO)TpaHCcPOpMaTOPOB,
obopynoBanust OPY 110 kB u Berme [3].

5.3 CraBKka TUCKOHTUPOBAHUS MPUHUMAETCA HA YPOBHE HOPMBI JOXOJHOCTH
WHBECTUPOBAHHOTO KamuTana s pacdeTa TapudoB Ha YCIyTH IO mMepenade
AJIEKTPOIHEPTUH B €IMHON HaIrmoHaIbHOHU dekTpudeckoit cetu (EHOC), 6e3 yuera
uHbmsauuu  (CTaBKa  JUCKOHTHUpOBaHMs ~ HeTTo). Hopma  poxomHocTu

7



WHBECTUPOBAHHOTO KamuTaja Juisi pacyera TapudoB Ha YCIyrdH IO Mepeaye
AIIEKTPOIHEPTUU OTpeJielieHa B COOTBETCTBUU C MpuKkazoM DeaepanbHON CIyKObI
no Tapudam ot 21.11.2014 Ne 2049-5 «O6 yTBEp>KIE€HUU HOPMBI JTOXOJHOCTH
WHBECTUPOBAHHOTO KamuTaia Juisl pacyeTa TapudoB Ha YCIyrdM IO Mepeaye
ANEKTPUYECKOM 3Heprur 1o EauHoM  HanuoHambHOM  (0OIIEpOCCHICKON)
ANIEKTpUYECKOl ceTw». Pasmep MHGUISIIMK ONpeneneH B COOTBETCTBUU C 0a30BBIM
BapHaHTOM TMPOTHO3a COLMAIHHO-d)KOHOMUYECKOTO PA3BUTHUS HA CPEIHECPOUHBIH
nepuol, onoopeHHsiM [IpaBurensctBoM Poccuiickoit @enepaunu. IIpu oTcyrcTBHM
B TIPOTHO3€ COLIMAJIHHO-3KOHOMHUYECKOTO PA3BUTHUS HA CPEAHECPOUHBIM TMEPHO
JAHHBIX 110 pa3Mepy UHQIISAINN Ha KaKhe-TuO0 Tobl pacuéTa MpoeKTa Ha 3TH TOJIB,
YKa3bIBAE€TCS 3HAUYEHUE TAKOT'O MTOKA3aTelIsd, ONPEIEIEHHOTO B IPOTHO3€ COLUATIBHO-
HPKOHOMHYECKOTO pPa3BUTHS Ha CPEAHECPOYHBIM Mepuoj g TOCIETHEro ronaa
COOTBETCTBYIOILIETO CPEAHECPOYHOTO MEPUOAA MPOTHOZUPOBAHUSI.

5.4 Kanwuranpubie BiokeHuss B ¢dopmynax (1)—(3) onpemensorcs 1O
YKPYITHEHHBIM CTOUMMOCTHBIM MTOKa3aTEIISIM.

5.5 B cocraBe eXeroHbIX U3AEPKEK ISl AJIEKTPOCETEBBIX OOBEKTOB

n=u DCM+H 06CH+H H+yOAW1 (4)

B O0LIEM CIIy4ae, YYMTHIBAIOTCS 3aTPAThl HA PEMOHTEI Moy ¥ OOCTY)KMBAHUE Moy

AIIEKTPOYCTAHOBOK, BO3MEIICHUE TMOTEPh DBJICKTPOIHEPTHUH M, a TakxKe 3arpar,
CBSI3aHHBIX C SKOHOMHUYECKUMH TOCJICICTBHSIMHU H3-32 OTKA30B JJIEKTPOYCTAHOBOK
YoAW, rtrme Yo — 0000IIeHHBIA (arperupoBaHHBIN) yaenbHbIA yiiepo, AW —
MaTEeMaTUYECKOe OKUJIaHUE HEJIOOTITYCKa AIEKTPOIHEPTHH.

Onpenenenne yiepba (Yo) He HoAmazaeT IMOJ IOHATHE yiuepOa, ITaHHOE
['paxmanckum  kogekcom P®. IlpuHuMMaercs BO BHUMAaHHE YY€T JIAHHOU
COCTABJISIFOIICH TOJBKO TMPH BBHITIOJHEHUN TEXHUKO-DKOHOMHYECKUX OOOCHOBAHHMA
AIIEKTPOCETEBBIX OOBEKTOB.

5.6 CocTtaB YCIIOBHO MNOCTOSHHBIX €XKETOJHBIX 3aTpaT Ha IPOU3BOJCTBO
AIIEKTPOIHEPTUH OOBEKTAMHU TCHEPAIIHH:

V€ :HDGM+H o0ci- (5)

CToMMOCTh YCIIOBHO TIEPEMEHHOH cocTaBistomieli 3arpar (To  ecTh,
TOIUIMBHOM COCTaBISAIONIECH) HCKIOYeHa U3 (5), Tak Kak B aJbTEPHATHBHBIX
BapUaHTaX 3JIEKTPOYCTAHOBKHU OAJIaHC 3JEKTPOIHEPTHH B IHEPTOCUCTEME CUUTAETCS
MPaKTUYECKU HEU3MEHHBIM C MO3UINI KOHEUHBIX MOTPEOUTENEH.

6 Yuer kanuTAJIBLHBIX BJIOKEHUI

6.1 KanutanbHble BIOKEHUS Ha JJIEKTPOCETEBbIE OOBEKTHI OLIEHUBAIOTCS T10
YKPYITHEHHBIM TIOKa3aTEesIM CTOUMOCTU [4], TIle OHM TpUBEACHBI B 0Oa3UCHOM
ypoBHe 1ieH (110 coctostHuto Ha 01.01.2000 r.) u ne Brirouaror H/[C.



OnpeneneHue CTOUMOCTH COOPYXEHHUS DJIEKTPOCETEBBIX OOBEKTOB B
TEKYIIUX LIEHAaX OCYIIECTBIISIETCS C MPUMEHEHUEM HHJIEKCOB MU3MEHEHHUS CMETHOM
CTOMMOCTHU CTPOUTEIHbHO-MOHTAXHBIX, yCKO-HAJIaJIOYHBIX, IPOEKTHO-
U3BICKATENIbCKUX U TIPOYMX paboT U 3aTpaT, a TaK’Ke UHJEKCOB U3MEHEHUSI CMETHOM
CTOMMOCTH 00OpYy/IOBaHUS, €XKEKBAPTAIbHO MyOJUKyeMblX MUHUCTEPCTBOM
CTPOUTEIBCTBA U KWIMITHO-KOMMYHAIIBHOTO X03s1iicTBa PO.

CTOoUMOCTh  CTPOUTEILCTBA B TMPOTHO3HBIX IIEHAX OMNPEACNSIeTCS C
MPUMEHEHUEM HWHJIEKCOB-IE(DIATOPOB HMHBECTHUIIMH B  OCHOBHOW  KamuTad,
YKa3aHHBIX B 0a30BOM BapUaHTE MPOTHO3a COLMAbHO-3KOHOMHYECKOTO Pa3BUTHUS
Ha CPEIHECPOUHBIN NIepro] MUHUCTEPCTBA SKOHOMHUYECKOTO pa3ButTus PO.

OnpeneneHrne CTOMMOCTH COOPYKEHHS OOBEKTOB B PETHMOHAIBHOM pa3pes3e
OCYUIIECTBJISIETCSl ¢ MPUMEHEHUEM KOA(D(PUIIMEHTOB, YUUTHIBAIOIINX PErHOHAIBHO-
KJIIMMAaTUYECKHUE YCIOBHS CTPOUTENHCTBA M CEICMUYHOCTb.

6.2 B 3aBUCHMOCTH OT II€JId BBIMOJHSAEMBIX PAcCUETOB JJIA ONPECICHUS
CTOMMOCTH COOPYKCHHUSI 3JIEKTPOCETEBBIX OOBEKTOB TaKXke MmpuMeHsieTcs [5], rae
IIeHbI TTpuBeIeHbI 10 cocTostHUIO Ha 01.01.2018 6e3 yuera HJIC.

6.3 VYkpynHEHHbIE yIeNbHbIE KallUTAIbHBIC BIOXKEHUS HA OOBEKTHI ra30BOM
U yrojibHOM Tenepaiuu mo coctostHuto Ha 01.01.2010 (anbTepHaTHBHBIA BapuaHT
CETEBOMY CTPOUTEIILCTBY) OMNPEIETSIOTCS B COOTBETCTBUU C IpaBUJIaMHU pacyueTa
COCTaBJISIONICH IIEHhl Ha MOIIHOCTh, OOECIEUMBAIOIICH BO3BpAT KalUTAIBHBIX M
DKCIUTYaTallMOHHBIX 3aTpaT, yTBepKIAEHHBIX llocTtanoBnenuem IlpaBurenscTtea PO
or 13.04.2010 Ne 238 «OO0 ompeneneHny IEHOBBIX MMapaMETPOB TOPTOBIH
MOITHOCTBIO Ha ONTOBOM PBIHKE AJEKTPUUECKON SHEPTUH M MOIITHOCTHY, BKJIIOYas
KO PULIUEHTHI, YUYUTHIBAIOIIIHE pPErHOHATBHO-KJIUMATUYECKUE yCJIOBUS
CTPOUTENICTBA U CEUCMUYHOCTb.

VY aenpHble MOKA3aTENN KAlUTAJIBHBIX BJIOKEHUN MEPEBOASATCA B TEKYIIHE U
MPOTHO3HBIE II€HBl C TPUMEHEHHEM PETPOCIEKTUBHBIX WHACKCOB-ACISITOPOB
WHBECTUIIMA B OCHOBHOM KamWTall, YKa3aHHbIX B 0a30BOM BapuaHTE MPOTHO3a
COI[MATIbHO-?)KOHOMUYECKOTO Pa3BUTHUSI HA CPEIHECPOUYHBIN nepuoa MuHucTepcTBa
skoHOMHYecKoro pa3Butus P®. (ITo peaabHBIM MPOEKTaM YACIbHBIC KaMUTaIbHbIC
BJIOKEHHUS Ha COBPEMEHHBIE NTapOra3oBble YCTAHOBKH COCTaBIAIOT B eHax 2000 r.
npumepHo 11,6-13,3 Teic. py0./kBT, a Ha yroibHbIE DJIEKTPOCTAHIIUU —
16,1-17,9 teI1c.py0./KBT O€3 yueTa 3aTpaT Ha CXeMY BBIJIAYH MOIIIHOCTH).

K nonydyeHHBIM 3HAYEHUSIM YACJIbHBIX KaMUTAJIOBIOXEHUNH BBOAUTCS
noBbImaromuil kodgdunuent 1,1-1,2, yuyutbiBaronuii HEOOXOIUMOCTb CO3JIaHUS
BCEX BHUJIOB PE€3E€PBOB IEHEPUPYIOIIEH MOIITHOCTH B SHEPrOCUCTEMAX.

6.4 CtouMOCTh OTUyX)JaeMbIX 3eMeIbHbIX y4acTKoOB s [IC u BO3AyIIHBIX
muauit  (BJI) ompenensiercss ¢ ydyeToM pa3sMepoB HEOOXOIUMBIX TMOCTOSHHBIX
OTBOJIOB 3€MeEJIb COTJIACHO MpaBUJIaM OMNPEIECIICHHS] pa3MEpPOB 3€MEJIbHBIX YYACTKOB
JUISL pa3MeIIeHUs BO3AYIIHBIX JIMHUN 3JIEKTPONEpeaayd W OINOp JIMHUN CBSI3W,
OOCTY>KMBAIOIINX  DJIGKTPUUECKHE CEeTH, YTBEPXKICHHbIX [locTaHOBICHHEM
[TpaButensctBa PD ot 11.08.2003 Ne 486 «O06 yrBepx)aenuu [IpaBun onpeneneHus
pa3MEpPOB  3€MENbHBIX  YYacCTKOB JUIsI  pa3MEUIEHUs  BO3AYLIHBIX  JMHUUN
AIEKTpONepeau U OTNOpP JIMHUHN CBSI3U, OOCITY)KHUBAIOIIUX AJICKTPUUECKUE CETU» U

9



HOpMaM OTBOJA 3€MeNb JJIs dJEKTpuueckux cereil HamnpsokeHuem 0,38—750 kB,
YTBEPXKIAEHHBIX nprKka3oM MunrtomsHepro Poccun ot 20.05.1994 Ne 14278 tm-T1.

3arpathl, CBsi3aHHbIE ¢ OOPMIIEHUEM 3€MEJIbHOIO ydacTKa (ITOCTOSIHHBIA U
BPEMEHHBIN OTBOJ, MJIaTa 3a 3eMJII0 MPU HU3BATUU (BBIKYIIE), apeHAHas Iiata,
BbIIUIATa 3E€MEJIbHOTO Hallora B MEpUOj CTPOUTEIHCTBA) M KOMIICHCAIIMOHHBIE
BBIILJIATHI TIPU  OTBOJE 3€MEJb OMNPEACSIOTCS Ha OCHOBAaHUU PaCyeTOB,
BBITIOJTHEHHBIX B COOTBETCTBUHU C JICUCTBYIOIMMHA HOPMAaTUBHO-3aKOHOATEIbHBIMU
JTIOKYMEHTaMU.

HopmatuBHas muena 3emumn B coorBeTcTBUM ¢ [locraHoBiIeHMEM
[IpaButenscTBa PO o1 15.03.1997 Ne 319 «O nopske onpeaeneHus HOpMaTUBHOM
IEHBl 3eMJI» €KETrOJHO OIpeaesieTcss OpraHaMu HCHOJHUTENIBHOM BJIACTH
cyobekToB Poccuiickoit denepaiuu uist 3eMellb pa3IMdHOro 1eJIEBOr0 Ha3HAYCHHUS
10 OIICHOYHBIM 30HAaM, aIMUHHCTPATUBHBIM palilOHaM U moceieHusIM (MHpOopMaIus
0 KajgacTpoOBOM CTOMMOCTH 3€MJIM Haxonutrcs Ha  HHTepHET-pecypce
WWW.rosreestr.ru/site/).

CpezncTBa Ha BBIIUIATY 3€MENBHOTO Hajora (apeHJAHOW IJIAThI 32 3€MIII0) B
MEpUOJ CTPOUTENHCTBA OINPEICISAIOTCS HAa OCHOBAaHWU 3aKJIKOYEHHBIX JTOTOBOPOB
anb0 OMpeNeNstoTCs IO pacdeTy, COCTABJICHHOMY C Y4Y€TOM CBEIEHUH O
KaJaCTPOBOM CTOMMOCTH 3€MEJIbHBIX YUaCTKOB.

[Ipu  BBIKyIlE 3€MEJIBHOTO  y4acTKa €ro pbhIHOYHAs  CTOMMOCTH
YCTAHABJIMBACTCSI B COOTBETCTBUM C JECUCTBYIOIIUMU HOPMATUBHO-TIPABOBBIMU U
WHBIMU JJOKYMEHTaMHU.

OpueHTUPOBOYHBIE 3aTpaThl, CBSI3aHHBIE C O(POPMIICHHEM 3EMEIBHOTO
y4acTKa W KOMIICHCAI[MOHHBIE BBIIUIATHI TP OTBOJE 3€MEJIb I0J HOBOE
CTPOUTEIHCTBO MPU HEOOXOAUMOCTHA MOXKHO OMPENEIISATh B COOTBETCTBUU C [20].

7 Yder 3aTpaT Ha PEMOHT U 00CJIy’)KMBaHHE

7.1 ExeroaHble H3AEPKKM Ha PEMOHTHI U OOCITYXKMBAaHUE 3JEMEHTOB
DIIEKTPUYECKOU CETHU OIPEIEISAIOTCA B BHUAEC OTYMCIEHUH OT COOTBETCTBYIOLIMX
KaIUTAIBHBIX BJIOXEHUH. OpUEHTUPOBOYHBIE 3HAYECHHSI OTUMCIICHUI MPHUBEICHBI B
[6].

7.2 ExeroJiHple 3aTpaThl HA PEMOHTHI U 00CIIy)KMBaHUE OOBEKTOB T'€HEepallun
pernamentupyrotcst [locranoBnennem IIpaButensctBa PO ot 13.04.2010 No 238
B e”ax Ha 01.01.2010.

8 Yuer 3arpar Ha Bo3MelIeHHE OTEPD YJIEKTPOIHEPTr UM
8.1 CToMMOCTp Harpy304HbBIX TMOTEPb D3JEKTPOIHEPTrUU B  JIMHUSX
AIIEKTpOIIEpEAAUN

H7=CAP maxTmaxs (6)
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rae C, — yJeiabHas CTOMMOCTb IOTEPh dJIEKTPOIHEPTUU; APmax — HOTEpU aKTUBHOM

MOIIHOCTH B pPEXHUME HauOONbIIEH HArpy3Kd; Tmax — TOJIOBOE BpeMs
MaKCHMAaJIbHBIX ITOTEPb.

CroumMocTh IIOTEPH AIEKTPOIHEPTUHN B TPEXOOMOTOYHOM
(aBTO)TpaHChOpMaTOpE

Hy=Cy(APx8760+AP g c(Smax/ SHOM)ZTmaX)’ (7)

rae APy — norepu xonoctoro xona; APy g ¢ — MOT€pH KOPOTKOrO 3aMbIKaHUS MpU
MPOTCKAaHWM TOKa IO OOMOTKAaM BBICIIETO M CPEIHETO HANPSDKCHHS TIPH
Pa30MKHYTOM OOMOTKE HU3IIET0 HAMPSIKEHUS, Smax — MEPETOK MOIIHOCTU Yepe3
(aBTO)TpaHChOpPMATOp B peXUME HAMOOJBIINX HArpy30K B HOPMAJIBHOM PEKUME;
Shom — HOMUHAJIbHASI MOIIHOCTH (aBTO)TpaHchopmaTopa.

8.2 [loTepu MOIIHOCTH Ha KOPOHY B BO3yIIHBIX JinHUsIX (BJI) onpenenstorcs
no [7], ucxoas w3 yIenbHBIX TOJOBBIX MOTEPh AKTUBHOW MOIIHOCTH Ha KOPOHY B
3aBUCUMOCTH OT HOMHUHAJIBHOTO HAMNpSDKEHUS, CEYECHHs] MPOBOJAOB W paiioHa
COOPYKEHHUSI TUHUH.

8.3 3HaueHUS Tmax B 3aBUCUMOCTH OT 4YKCJIa YacOB HCIOJIb30BAHUS

MaKCUMyMa Harpy3Kd [ max TPUBEIAECHBI HUXKE:

Timax, 9 2500 3000 4000 5000 6000 7000 8000 8760
1000 1250 1800 2750 3800 5500 7350 8760.

Tmax, 4

8.4 3naueHuss Tz OpU OTCYTCTBUU 00JiIe€ TOUHBIX JAHHBIX MOTYT OBITh
npuHATHL B quana3zone ot 6000 mo 7600 4 qy1s yeThIpeX yCIOBHBIX IPYIIIN:

- Cubupckue peruoHbl € Tmax=7500—-7600 4 ¢ TPOMBIIINIEHHBIM XapaKTepoOM
Harpy3KH, TOKa3aTeIbHBIM i1 PailoHOB He(PTeHOOBIYH, YCHUIIMBAEMBIM B psIe
CllydaeB BBICOKOW JOJEH THUAPOIIEKTPOCTAHIIMI B CTPYKTYpe TECHEPUPYIOLIUX
MOIIHOCTEMH;

- VYpanbckue peruoHnl € Tmax=6700—-6800 u c xapakTepoM HarpysKH,
HaO0JII0aeMBbIM B 30HE KPYITHBIX MPOMBIIUICHHBIX IIEHTPOB U TOPOJIOB;

- LlenTpasibHBIE PETHOHBI C T1a=6400—-6500 9 co cMEImaHHBIM XapaKTepoM
Harpy3Ku ¥ 3aMETHOM J10JI€il 3JIeKTponoTpedieHus B ObITY U cepe yCIyT;

- IOxnple pernoHbl ¢ Tpe=6100-6200 9 co cMeEMmIaHHBIM XapaKTepOM
Harpy3KH, 3aMETHOM JI0JIel 3JIEKTPONnoTpedieHns B ObITY M cdepe ycIlyT, a Takxke
Pa3BUTBIM CEITbCKOXO03IUCTBEHHBIM ITPOU3BOICTBOM.

8.5 CromMocTh TOTEpH AIEKTPOIHEPTHH OMPEACISETCS C YYETOM CTaBOK
tapuda Ha YCIyTd MO Tepenaye JJIEKTPOIHEPTHHr, (HaKTUIECKOTO OTIyCKa €€ U
MOIIHOCTA B TEYEHHE pPACUETHOTO Tepuoja, a TaKkKEe HOpPMaTUBa TMOTEPh

anexkTposHeprun (mpuka3z denepanbHoit ciayx0bl 1o Tapupam ot 09.12.2014
Ne 297-5/3).
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3HaueHUs] CTOMMOCTH TIOTEepPh JJeKTpodHepruu Ha ypoHe EHOC mpwm
OTCYTCTBHH 00JIe€ TOYHBIX JAHHBIX MOTYT OBITh MPUHATHI MO TEKYIIHUM OTYECTHHIM
JTaHHBIM, mpuBeAeHHbIM K IeHam 2000 r. 6e3 HJC, na yposue 0,28-0,32
py0./(kBT-u), 3a ucknouenuem Cesepo-Kaskazckoro denepanpHoro okpyra ¢ 0,41
py0./(xkBT-1).

O TeXHUKO0-IKOHOMHYECKAasi OLIEHKA HAIEKHOCTH

9.1 Ilpum ompeneneHud 5SKOHOMHYECKHX TIOCIHEACTBUNA OTKa3oB YoAW
PE3YNBTHPYIOLIEE MATEMAaTHYECKOE OKUIAHUE HEIOOTIIyCKAa 3JIEKTPOIHEPIUU B
HHEPrOCHUCTEME B I-X PACUCTHBIX PEIKUMAX

ZAWi = ZI:API Knpianax : (8)

rae APj — orpannyenne MOIHOCTH; Kipj — KOOQOUIHMEHT BBIHYKIEHHOTO TIPOCTOS
CXCMBI.

9.2 Bo BHHMMaHHWE TPUHUMAIOTCS COOBITHS, CBSI3aHHBIC C COBIAJACHHEM
aBapUMHOTO OTKJIIOUEHMS] OJIHOTO DJIEMEHTA JJICKTPUUYECKOM CETH C IUIAHOBBIM
PEMOHTOM JIpyroro sjaeMeHTa. OLEHUBAIOTCS YKOHOMUYECKUE MOCIEICTBUS TaKUX
OTKAa30B Y WX BIHMSHUE HA HAECKHOCTH DJICKTPOCHAOKCHHUS.

Enuanunbie oTKa3pl (OTKJIIOYCHHS) DJICMEHTOB CXEMBI BO BHHMAHHE HE
MPUHUMAIOTCS, TIOCKOJBKY B YKa3aHHBIX PEKMMaX HE JIOJDKHO OBITh OTpaHUYCHHM
MOIITHOCTH TTOTPEOUTEIICH.

9.3 OreHKa PKOHOMHUYECKHUX TOCIIEICTBUI OTKA30B JIEMEHTOB ceTH (1. 9.2)
BBITIOJTHSICTCS 110 CIEAYIOIIEH METOIUKE.

9.3.1 Yacrora otkazoB, 1/rox, coObiTuii 1o 1. 9.2 ompenensercs B oO0IeM
BHUJIC U3 BhIpakeHus [8]:

a)z=a)o+a)'+a)":®1®2(TBl+TBQ)/8760+(Dlu2THH2/8760+a)2u1THH1/876Oz 9)
~®1 U2 T1n2/8760+mo 1 Ty, /8760,
rge ® — 9YacTOTa OTKAa30B IMEPBOTO DIEMEHTA BO BPeMs aBAPHITHOTO MPOCTOS
BTOPOTO; ®' M ®" — TO K€, HO MPH OTKa3e MEPBOro IJIEMEHTa BO BpeMs ILIAHOBOTO
IIPOCTOSI BTOPOI'O0 M HAOOOPOT COOTBETCTBECHHO, @ — IMapaMeTp IIOTOKAa OTKAa30B
(cpemHuii mapamMeTp MOTOKA OTKA30B MJIM YacTOTa OTKA30B; 3/IECh U Jaliee - HHJICKC
«1» — IPUHAIJICKHOCTh YCIOBHO K IIEPBOMY DJIEMEHTY, HHAEKC «2» — KO BTOPOMY);
T, — cpeaHee BpeMsl BOCCTAHOBIJICHHUS, L — CPESAHSS YacTOTa IJIAHOBBIX PEMOHTOB,;
T — CpeIHsIs MPOJOKUTEIIBHOCTD IIAHOBOI'O PEMOHTA.
[Tpu 3TOM, CpeiHee BpeMsi BOCCTAHOBIICHHUS CXEMbI COCTaBJISICT:

TB.cp=((DOTO+(D'T'+(D”T”)/®Z:((DOTBI TB2/(TB1+TB2)+G)ITB1 Tnn2/(TBl +THJ’I2)+

n 1 n 10
+tO TBZTHHI/(TB2+THHI))/(’DZ:((D TBITHH2/(TB1+THH2)+® TBZTHHI/(TBZ+THHI))/®Z’ ( )
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riae 10 — BpeMsl BOCCTAHOBJICHHS CXEMbI IIPH OTKA3e MEPBOTO JIEMEHTa CXEMBI BO
BpeMsl aBapUIHOTO MPOCTOSI BTOPOro; T W T' — TO K€, HO MPH OTKa3e MEepPBOTO
AJIEMEHTa BO BpEMsI TUTAHOBOTO MPOCTOSI BTOPOTO U HA00OOPOT COOTBETCTBEHHO.
Kak IpaBmiIo, 4acToTa @  Ha IBa — TPH HOPSIKA MCHbIIE @' ¥ ©'" ¥ IOYTOMY
IIPH MIPAKTUIECKHUX pacyeTax HE YIUTHIBACTCS (MPUHUMACTCS PAaBHOU HYIIIO).
Cpennee Bpemsi, 4, pabOTOCTIOCOOHOTO COCTOSTHUSI CXEMBI PaBHO:

Ta5=8760/my. (11)
KoaddurmenT BEIHY ) KAEHHOTO MPOCTOSI CXEMBI:
Knp:TB.CD/(TD216+TB.CD)' (12)

9.3.2 YuuThIBarOTCS MapaMeTphbl HaJIe)KHOCTH (aBTO)TpanchopmaTopoB u BJI
npuBenéHnbie B Taoimmax 1 u 2 [9].

Ta6mmma 1. ITokazarenu HagekHOCTH (aBTO)TpaHCHOPMATOPOB

Hanpsoxenne, kB 110 220 330 500 750
o, l/roxn 0,015 0,03 0,04 0,024/0,053* | 0,024/0,053*
Ty, 95 60 45 220 220
u, 1/rox 2,1%* 2,33 2,44 2,47 2,94
T, 9 134** 153 169 182 229

* yucnaurens — A onHO(Ma3HBIX (aBTO)TpaHchopMaTOpOB, 3HAMEHATENb — IS TpeX(a3HbIx; **

pEe3yJIbTAaThl AMMPOKCHMAIMH ¢ Y4€TOM (DaKTHUECKHMX TaHHBIX st (aBTO)Tpanchopmatopos 220—
750 xB.

Ta6J'II/II_Ia 2. Iloxazarenu HAAC)KHOCTU BO3YIITHBIX JIMHUMN

Hanpsbxenne, kB 110 220 330 500 750
o*, 1/(ron-100 kM) 0,81 0,42 0,33 0,31 0,2
T, a 9,4 12,7 13,2 14,1 14,1
u** 1/rox 2,3%** 2,6 3,1 3,2 3,0
Tt*, 85*** 98 149 127 159

* mapaMmeTp MOTOKa OTKa30B, HE yCTpaHUMBIX neicTBueMm AlIB; ** He 3aBUCHUT OT /JUIMHBI JIMHUU;
4% pe3ynpTaThl alMPOKCUMAIIMH C YIeTOM (akTudeckux maHHbIX s BJI 220-750 kB.

9.3.3 XapakTepUCTUKU HAAECKHOCTH KOMMYTALHOHHBIX almaparoB IIpU
TEXHUKO-9KOHOMUYECKOM OOOCHOBAHUU 3JEKTPOCETEBBIX OOBEKTOB JOMYCTHUMO HE
IPUHUMATh BO BHUMAHHE, TOCKOJIbKY UX BIMSHUE HAa YKOHOMUYECKHE TOCIEACTBHS
u3-3a2 UX (KOMMYTAIlMOHHBIX allapaToB) OTKA30B 3HAYUTEIHHO MEHbIE, ueM y BJI
u (aBTo)TpaHchHOpMaTOpPOB (OHU BAXKHBI MPHU BBIOOPE CXEM PpACTPEICTUTEIbHBIX
YCTPOMCTB  DJEKTPOYCTAHOBOK, 4YTO  fBJIsETCA  3ajadeil  Oonee  HHU3KOTO
UEpPaAPXUUECKOTO YPOBHS).

9.3.4 DxoHOMUYECKHE TOCIEACTBUS H3-32 HEJIOOTIYCKA DJIEKTPOAHEPTUHU B
HHEPrOCHUCTEME OLIEHWBAIOTCA IO arperHpPOBAaHHBIM (YKPYITHEHHBIM) 3HAYEHUSIM
ynenabHbIx yiiepoos [10] (Ta6numa 3).
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HpI/I HAJIMYUU 00JIee TOUHBIX JaHHBIX O HOTpC6I/IT€J'I}IX I10 OTpacCiisiM, a TaK¥XKe

Py HEOOXOJIUMOCTH CIICIYeT HCIIOIh30BaTh 3HAYCHHS YACIBHBIX YIIEPOOB W3
Ta6mumer 4 [10].

Tabnuna 3. ArperupoBaHHbIe 3HAUEHUS YIETIbHBIX YIIEpOOB

Pemaemas 3amaua VY nenbHbIN yiiepo, pyo./(kBt4)
OneHka HaIe)KHOCTH MaruCTPaJIbHbBIX CeTei 42244
OreHKa MoCcaeACTBUI CHCTEMHBIX aBapuid 30/175
O1eHKa HaISKHOCTH PACIPEICIUTENbHBIX CETEH 17/99

[Tpumeuanus. 1. Yucnurens — B neHax 2000 r., 3HameHaresnb — B rieHax 2018 1.

2. CpenHeB3BeIICHHOE 3HAUCHHE YJIENBbHOTO yiiepOa B cTpaHax 3anaaHoil EBporsl,
CHIA u Kanazasl coctaBisieT 1o onyoaukoBaHHbIM AaHHBIM 9,53 moswt. CIHA/(xkBt4). C yueTom
napuTera mokymnareabHoi cnocoOHoctu 2018 1. pydnms x gommapy CLHA (mpumepno 23-24
py0./momr. CIIA) — 3T0 COOTBETCTBYET yaeibHOMY yiuepOy 224 py6./(kBt'u). [cM. maHHBIE

Bcemupnoro 6anka - https://data.worldbank.org/indicator/PA.NUS.PPP?view=chart].

Tabmmna 4. 3naueHus yAeIbHBIX yIIEepOOB O OTJASIBHBIM OTPACISIM

OTtpaciib 5JKOHOMUKH Y nenbHbIil ymiep0o, py6./(kBr )
JloOb1ua yriis 17/99
Jlo6b1va HedTH 40/233
ITepepaboTka HeTH 371215
Meratyprusi, rOpHOPYAHasl MPOMBIILIIEHHOCTb U 8147
AJIEKTPOEMKHE MPOU3BOJICTBA
XuMust 1 HeTeXuMHsI 3/18
MarmHocTpoeHre 1 MeTauioo0paboTKa 46/268
[TpOMBIIIIIEHHOCTH CTPOUTEIBHBIX MAaTEPHAJIOB U [IEMEHTHAS 16/93
MPOMBIIICHHOCTb
JlepeBooOpabaThiBaroIIast LEUII0JI03HO-0yMaXKHas 36/210
MPOMBITIIICHHOCTb
Jlerkast ¥ TEKCTUIIbHASI IPOMBIIIJIEHHOCTD 9/53
[TuieBast pOMBINIIIIEHHOCTh 81/472
ITpoune oTpaciau NPOMBIIIEHHOCTH 1/6
CTpouTensCTBO 123/716
Tpancnopt 50/291
Cenbckoe X035HCTBO 19/111

[Tpumeuanue. Yucnurens — B nieHax 2000 r., 3HameHarens — B eHax 2018 r.

10 TexHUKO-2KOHOMHYECKASI OLIEeHKA 001ecTBeHHOI Y(eKTUBHOCTH

10.1 Bo3BpaT WHBECTHULIHIA,

HEOOXOTUMBIX

JJIE  OCYIIECTBIICHUSA

3JIEKTPOCETEBOIO CTPOUTENBCTBA, OOECHEUMBAIOTCA 3a CUET BCEX MNOTpeduTeneit
3NIeKTpo3Heprun, uyepe3 Tapud. CoOTBETCTBEHHO OOOCHOBaHHE WHBECTHUIIMIMA
JIOJDKHO BBITIOJTHSITHCS TI0 KPUTEPHIO OOIIECTBEHHOM (CHCTeMHOM) 3 deKTUBHOCTH,
a He KoMmmepueckod dddexktuBHocTH. [lpm  ouenke  3ddexkTuBHOCTH
AIEKTPOCETEBBIX  OOBEKTOB  YUYUTHIBAETCA MX  BIMSHUE HAa  CTOMMOCTh
AIIEKTPOIHEPTUH MTyTEM COMOCTABIICHHUS 3aTpaT C BBIUTPHILLIEM, [TOTYYaEMbIM BCEMU
noTpeduTensiMu (CUCTEMHBIM 3((HEKTOM) OT OCYIIECTBIECHUS IaHHOIO CETEBOTO
MPOEKTA.

14



[Ipu TEXHUKO-3KOHOMHUYECKOHN OLIEHKE CUCTEMHOT0 3 (deKTa OT COOpYyKEeHUS
AIIEKTPOCETEBOIO0 O0BEKTa YYEeTy IMOJUIeKaT BCE JOMOJHUTEIbHBIE 3aTpaThl U
BBITOJIBI 10 CPAaBHEHUIO C AJIbTEPHATUBHBIM BapHaHTOM. B KkauecTBe mociemaHero
NPUHUMAETCS BapUaHT 0€3 YKAa3aHHOTO OO0BEKTa, YTOOBI ONPENENTUTh TMOJHBIH
3 (dEKT OT HEro ISl FHEPrOCUCTEMBI B LIEJIOM.

10.2 OyHKIIMOHAIBPHOE HA3HAYEHWE DJIEKTPOCETEBOTO OOBEKTA OMPEICISIET
OTIPEJICTICHHBIC COCTABJISIFOIINE CUCTEMHOTO 3 deKTa:

- TIOBBIIIICHUE HAJIC)KHOCTH JIEKTPOCHAOKECHHSI IOTPEOUTEICH;

- Iepeav4a U30bITOYHOMN AIIEKTPOIHEPTUH B IS(HUITMTHBIC PETHOHBI,

- CHW)KCHHE 3aTpaT Ha TMPOU3BOJCTBO U TMepenady d3JIEKTPOIHEPTHH B
DHEPrOCUCTEME 3a CUET ONTHUMH3AIMHA PEKAMOB PaOOTHI JIIEKTPOCTAHIIUN W
CHUKEHUS TIOTEPh MOIIIHOCTHU U DJIEKTPOIHEPTUHU B CETH.

B nepBom ciyuae, npu COOpPY>KEHUU IIEKTPOCETEBOTO 00BEKTA COKpAIAeTCs
o0BeM aBapUNHBIX OTKJIIOYEHHUH moTpeduteneit. 31aech CUCTEMHBIN 3pdext —
CHI)KCHHE HKOHOMHYECKHUX MOCJIE/ICTBUIN u3-3a OTpaHUYCHHUS ux
AIIEKTPOCHAOKEHUS C TO3UIUH yiiepOa, HAHOCUMOMY OOIIIECTBY.

Bo BTopoMm ciydae, pacter o0beM IiepelaBacMoOi JJIEKTPOIHEPTUU U3
U30BITOYHBIX PETUOHOB B JAePUIUTHBIC. [l 3TOro HEOOXOIUMO COOPYKEHHE
AIIEKTPOCETEBOrO0 OOBEKTA, OOECIEUUBAIOIIETO ATy Nepenady. AJbTEpHATHBHBIM
BapHAHTOM SBJICTCS CO3/MaHWE B JACPUIIMTHOM PETHOHE JIOMOJHHUTEIBHBIX
TCHEPHUPYIONUX HUCTOYHUKOB. CHCTeMHBIH 3(PPEKT OT COOpYyKEHHUS TaKOro
JIIEKTPOCETEBOT0 00BEKTAa — CHIDKEHHUE 3aTpaT Ha TEHEPUPYIOIINEe MCTOYHUKH. B
ciIydae, €ClIM HOPMAaTHBHBIMHM JOKYMEHTaMH pa3periacTcss OrpaHUYeHUEe HArpy3Kd
MOTpeOUTENeH, aTbTCPHATHBHBIM CETEBOMY CTPOMTEIIBCTBY SBISETCS BapUaHT
OTpaHUYCHMs AJIEKTpocHaOX)eHus mnorpedouteneit. CucreMubli 3Q¢GeKT B JaHHOM
cllydyae — CHIDKCHHME SKOHOMHUYECKHMX TIOCIEJACTBUN M3-32 OTPAHUYEHUS UX
AIEKTPOCHAOKEHUS.

B Tpethem cnyuae, cyMMapHbIii 00bEM MOCTABOK Uepe3 DIIEKTPUUECKYIO CETh
He MeHseTcs. CucteMHbld d3PHEKT 0T COOPYKEHUSI DIEKTPOCETEBBIX OOBEKTOB B
JAHHOM CJIy4ae — YCTpaHEHHWE OrpaHWYeHUN (TaKk Ha3bIBa€MbIX pPa3pbIBOB
MOIIIHOCTH), TPEMSATCTBYIOMIMX HanbOojee JKOHOMHYHOM paboTe TeHEepaTopoB
AIEKTPOCTAHIINN, CHW)KCHHE TOTEePh  MOIIMHOCTH H  JJICKTPOSHEPTHH B
AIEKTPUUECKUX CETAX, a TAK)KE COKpAIIeHHEe HEOOXOMMMOW BEIUYHHBI PE3ECPBHOM
TeHEPUPYIOIIEH MOIITHOCTH B SHEPTOCUCTEME.

I[Ipy  OTCYTCTBMM  JOCTOBEPHOM  CTOMMOCTHOM  MH(pOpMALMHU IO
COCTABJISIFOIIIIM CHUCTEMHOTO 3((eKTa TOMyCTHUMO HCIIONB30BAaHWE HATYPAJTbHBIX
buznyeCcKrX MoKas3aremnei, Mo3BOSIFOIINX YIECTh €ro XOTsl Obl KOCBEHHO.

10.3 CmocoObl ompeneneHusi cucteMHoro 3d@exrta B 3aBUCUMOCTH OT
GyHKIIMOHATBLHOTO Ha3HAYeHUs1 00beKTa nmpuBeneHbl B Tabnuma 5.

B 1menomM mo WHBECTUIIMOHHBIM TPOTPAMMaM BJIEKTPOCETEBBIX KOMIAHUN
buszngeckue 00beMbI TOKazaTeNel CHCTEMHOT0 3 deKTa M MX CTOMMOCTHAs OI[CHKA
MOTYT OBITh TIpeicTaBiieHbI B (hopmaTe Tadmuirst 6.
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Ta6mmma 5. CmocoOb! OTIIEHKH CHUCTEMHOT0 d(dekTa

MomntHocTHOH 2 heKT TormBHBIN dPheKT
Haznauenue
Cmioco6 DKOHOMHYECKAs
o0BekTa Croco6 ompeneneHusT | DKOHOMHUYECKas OICHKA
OTPEICTICHHUS OIICHKA
Paznwmia B croumoctu
Brinaua .
[ToctraBku BBIPa0OTKH ITOCTABIISIEMOM
MOIIHOCTH | JIOTIOJTHUTEIILHBI
. CtoumMocTh AJIEKTPOIHEPTUU HA 3NIEKTPOIHEPTUU TIO
ANEKTPOCTAHINI | € MIOCTaBKH . N N
3aMBIKAIOMICH OITOBBIN PHIHOK. CPaBHEHHUIO C BHIPAOOTKOM
U OT MOIITHOCTH Ha
9 JNEKTPOCTAHINH | YIIydIlIeHHE peKnMa BBITECHSIEMBIX
W30BITOYHBIX | ONITOBBIA PHIHOK . .
PabOoTHI AIEKTPOCTAHIIHIH |3IEKTPOCTAHIINIA OTITOBOTO
PETHOHOB
pBIHKA
[Iponomxenue
Paznuiia B croumoctu
Tabmuust 5.  |JlonoaHUTEIBHBI VYiydieHue pexuma BBIPAGOTKH
IMocTaBku € TIOCTaBKH a0O0TBI AIEKTPOCTAHITHIA
o MOIIHOCTH To xe b 3a cueT 3aIr)p 3KH DJICKTPOSHEPIIH TT0
MOIIHOCTH U N
- IeUITITHBIM Hauboee 3KOH02\I/II/I‘{HI>IX CPaBHCHMIO € BLIPAOOTKOH
JICK HEPTUU
b erHoHaM arperaTron BRITCCHACMBIX
UIUTHBIM .
Aeun p p ANEKTPOCTAHITUH
pernoHam
OnpenenexHue
[loBeiienne | OnpeneneHue pen
N MaTEeMaTHYECKOTO .
HAJeKHOCTH | OTpaHHYCHHH [lo ymenpHOU cTOMMOCTH
| — OKUJIaHMsI HEAOOTITyCKa
ANIEKTPOCHAOXKEH|  HArpy3Ku yiepooB
N N ANEKTPOIHEPTUHU
s moTpebureneli| motpedureneit
MOTPEOUTENISIM
Pa3zuuna B croumoctu
CHuxeHne BEIPaOOTKH
CrouMocTh
MexcucTeMHbIe pe3epBoB JAMBIKAOIIEH VYaydmenue pexxnma ANEKTPOIHEPTUH TIO
CBsI3U TEeHEPUPYIOLIEH paboThI ANEKTPOCTAHIIHI | CPAaBHEHHUIO C BEIPAOOTKOM
ANEKTPOCTAHITNU
MOIIHOCTH BBITECHSEMBIX
3JIEKTPOCTAHUUI

Ta6ymma 6. MaTerpanbHbiil 3QGeKT Mo HHBECTUIIMOHHON ITPOrpaMme

I'pynna snexkTpoceTeBbIX
00BEKTOB 110
(YHKLIMOHAIBHOW HAarpy3Ke

dusnueckuii 00beM 3xkoHOMHH, MBT,
KBT.u

DKOHOMHMSI 3aTpaT, MJIH. PyoO.

Brinaya momHoCTH OT
3JIEKTPOCTAHIIUI U OT
I/I36BITO‘IHBIX PETUOHOB

OTKa3 0T COOPYXKEHHSI TeHEPUPYIOIINX
MOIIHOCTEW B JE(QUIMTHBIX PETHOHAX

CCTC

Pasnuna B 3aTparax no

Bapuanty (IIpunoxenus

BOMY 1 aJIbTCPHATUBHOMY

b,B,I)

ITocTaBKM MOIITHOCTH U
3JIEKTPOIHEPTUU
JIeUIMTHBIM PETHOHAM

OTKa3 0T COOPYXKEHHSI TeHEPUPYIOIINX
MOIITHOCTEW B Ie(PUIIMTHBIX PETHOHAX,
HKOHOMHS TOILTHBA

Paznuia B 3atparax no
CETEBOMY H AIbTEPHATHBHOMY
Bapuanty (IIpunoxxenue I)

Pa3HI/II_[a B 3aTparax I1o

MEXTy 00beTNHEHHBIMI
SHEProcucTeMaMu

MOIITHOCTEW B Ie(UIUTHBIX PErHOHAX,
SKOHOMHMS TOIUINBA, 3aTPaT Ha
KOMITEHCAIIHIO MTOTEPh 3JEKTPOIHEPTUN

[NoBbIIIeHVE HAZIE)KHOCTH MareMaTHyecKoe OKUAaHUE CETEBOMY M AIbTEPHATHBHOMY
3IIEKTPOCHAOKEHHS HEI0OTIIYCKa 3JIEKTPOIHEPTUU BapUaHTy
norpedurenen MOTPEeOUTEISIM (ITpunosxxenus
A, 1, K)
OTKa3 0T COOPYKEHHSI TeHEPUPYIOIINX
MexcucreMHBIE CBS3U Py pHpyIom Paznuiia B 3arparax no

CETEBOMY H AIbTEPHATHBHOMY
Bapuanty (IIpunoxenus B, E)
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Ipuioxenne A
IIpumep 000CHOBAHUSA CTPOUTEIHCTBA JUHUHU YIEKTpoOIepeIadu

Hcxoomnvie oannvle. PaccMOTpuM mapameTpbl cedeHuss Mexay u30biTouHbM (D9C 1) u
nepunutHeiM (D9C 2) suepropaiionamu B LleHTpanbHOM (enepanbHOM Okpyre. CBsi3b MEXAY

Humu peanusoBana asyms BJI 330 kB (Bapuant 1). [lnuna ogHoi u3 Hux cocrasisger 11=130 kwm,
apyroii — 1,=100 kM. B HOpMabHOM pexuMe HanOOJBIINI MepeTOK MOIHOCTH MeKy DDC 1 u

23C 2 Bo BpeMs 3MMHET0 MakCuMyMma Harpy3ku Pya=220 MBT; uncio 4acoB ee UCIOIb30BaHUs

(1. 8.4) Tmax=6500 4; ro10BOE BpeMsi MAKCUMAJIbHBIX TOTEPh Tmax=4650 4 (1. 8.3).

B HOpMmasibHOM, a TakXe PEMOHTHBIX peXKuMax mpu oTkiarodeHuu ogHou BJI 330 kB (m.
9.2), B cxeMe OTCYTCTBYIKO OrpaHMYEHHs Ha IepeTokd MouHocTH. OJHAKO, NPH aBapHHHOM
oTKJItoYeHnn ofHoi BJI, Bo Bpems MmIaHOBOro peMOHTa JPYroi, BOZHUKHET AS(PUIUT MOIIHOCTH

AP=Pnax=220 MBT. OneHKy MaTeMaTH4eCKOTO OXXHIaHHS HEAOOTIYCKA AJICKTPOIHEPTHH
BBITMIOJIHUM COTJIacHO pazzaeny 9.

[Mapamerper  HagexHoctd BJI  (Tabmuma 2):  ®;=0,33-130/100=0,429  1/rog;
®2=0,33-100/100=0,33 1/rox; T51=T5=13,2 u; p1=p2=3,1 1/rox; Tyy1=Tymn=149 u.

Io (9) @y =((®@1p2 1) +( ®2101T711))/8760=((0,429-3,1-149)+(0,33-3,1-149))/8760=

=22,610°+17,4-10 °=40-10"° 1/rox.

s (10) TB.Cp:(mlTBlTHJ‘I2/(TB1+THJ‘I2)+®”TB2THJ‘I1/(TB2+THH1))/(DZ:(22’6.1073‘1332‘149/
/(13,2+149)+17,4-1073-13,2-149/(13,2+149))/4O-1073=12,1 q,

Cornacto (11) Tpys=8760/0y=1/40-10 °=2,2-10° u.

B coorBerctBuu ¢ (12) Knp:TB‘Cp/(Tp36+TB'Cp):12,1/(12,1+2,2'105):5,5'1075.

ITo (8) AWZAP-KHp-TmaX:220-5,5-1075-6500=79,2 MBT.4.

[Ipu sTOM, B paccMaTpUBaeMOM BapUaHTE CXEMBbI CETH HEOOXOIHMMO MPEAyCMOTPEThH
ycraHoBKy ITA.

Jna nukBuganuu aeduimra MoHOCTH AP MOXXHO MONTH Ha CTPOUTENbCTBO TpeTheit BJI
330 kB (puc. A.1, moka3aHo MyHKTUPOM) — BapUaHT 2.

BJI 330 kB BJI330xB [ ,BJI330 B
130 kM 100 km / 100 km

/ Ceuenne

\

Puc. A.1. Cxema 3JI€KTpUIECKOM ceTn

Texnuko-sKkoHOMUYeCKoe cpaghenue sapuanmos. 1IpeaycMOTpUM CTPOUTENBCTBO TPEThEH
BJI 330 xB mmumnuoit 100 xm ¢ npoBogamu 2xAC-300, BKIOYas yCTAaHOBKY JBYX 3JIETa30BBIX
Boikirouareseit 330 kB na npumsikaromux T1C.
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TexHUKO-2KOHOMUYECKOE CpaBHEHME BhINTOIHUM B 1IeHax 2000 r. KanutanbHble BIOKEHUS
y4UTBIBaeM 10 1. 6.1. OTuncienus Ha peMOHT U oOciykuBaHue — coorBercTBenHo 0,4 u 0,4 %
mist BIL, 29 u 2,0 % s obGopynoBanust IIC (m. 7.1). 3HaueHuss CTOMMOCTH MOTEPh
anekrposneprun C,=0,28 py06./(xkBtu) (m. 8.5). CraBka muckontupoBanus Ey;=0,06 (m. 5.3).
O00011IeHHBIH yaenbHbIH yiepo Yo=42 py0./(kBT'41) (Tabnuma 3).

B Bapuanre 2, 3a cuet coopyxeHus Tperbeid BJI morepu akTMBHON MOIIHOCTU B PEKUME
HauOOJIbIIICH HArPy3KH, M0 SHEPTOCUCTEME B 11EJIOM CHIDKAIOTCSA Ha APma=1,2 MBT. Ilpu 3TOM,
OTHOBPEMEHHO BO3PAaCTalOT IOTepH Ha KOpoHy AP,,=3,81,=3,8:100=380 xBt, rme 3,8 —
ylieJabHbIe TOTEPU Ha KOPOHY, IPUHUMAEMbIe 10 JaHHBIM [6]. Takum oOpa3om, n3MEHEeHHE OTePh
aKTHBHOW MouHocTH coctaBut 1,2—0,38=0,82 MBT. Pesynbratsl pacuetoB 1o (2)—(6) npuBeneHb
HUKeE.

J\fgg Bapwuant 1 Bapuant 2
KanuranoBnoxxeHus: Ha KanuranoBnoxkeHuss Ha JONOJHUTEIBHYIO
yerpoiicta ITA 2kpa ([6]) ¢ yuetom | BT 330 kB  kgplo (kgg —  ynenbHble
MOIIPABOYHOTO KOB(i)(l)I/IIII/ICHTa kper KanuTanoBnoxkenus Ha BJI u3 [4]) C ydeToM
PETUOHATIBHBIX KIIMMATUYECKUX k03 uurenTos Ker, (3aTpaThl, CONMYTCTBYIOIME
yenoBwii [4]: CTPOUTENLCTBY: BPEMCHHBIE 3TaHHS u
KHA=2kHAkper=2'8,1'1,0216,2 COOpPYXEHHUSI, CTPOUTEIIbHBI KOHTPOJIb W JIp.
MIIH.PYO. [4]), Kpern Ko (x03bdumment ymopoxanus
1 CTPOMTENIbCTBA B CEHCMHUECKUX paiioHax [4]):

Kei=Kgil2KerpKperke=1,691-100-1,227-1,0-1,0=
=207,5 mnH. pyo0.

KanuranosiioxeHnus Ha YCTaHOBKY
9JIEra30BbIX BBIKJIFOYATEIICH:
Ks=NgKgKerpKperke=2-22,193-1,236-1,0-1,0=
=54,9 miH.pyo0.,
rae Ny ¥ K, — KOJIMYECTBO M KAIIUTAIOBIIOKEHHUS
Ha BBIKJIIOYATEIIb

I[OHOHHHT@JIBHBIG CXKCIOAHBIC
U3JEPKKM Ha BO3MEIICHUE IOTEPh -
2 | anexrposnepruu 8 BJI mo (6):

H=C,APmaxTmas=0,28-10">-
0,82-:10%4650=1,1 wuH. py6.

Exeronnsie U3JIEPKKH Ha Exerognple uW3MEepKKM HAa PEMOHTHl U
peMOHTHI 1 o0cmyxuBanue [TA obciyxuBanue nononnutensHoi BJI u I1C no
3 no m. 7.1: m. 7.1:
HyentHo502=(0,029+0,02)16,2=0,8 HyentHose=  (0,004+0,004)207,5=1,66 M.
MJIH. pyo0. pyo.

Hyert 5= (0,029+0,02)54,9=2,7 muH. py6.

DKOHOMHYECKHE  TOCIEICTBUS
4 | u3-3a otkazos BJI o (4): -

YoAW=4279,2-10 °=3,3 mumH. py6.

JIMCKOHTHpPOBaHHBIC 3aTpaThl 110 (3): JIMcKOHTHPOBaHHBIE 3aTpaThl 10 (3):
A_Bi =K+H’[ (1+ EHH) _1 ]: Ei =K+H[ (1+ EHII) _1 ]=
5 EH.H (1+ EHJ‘[)n EH.l'l (1+ EH.H)n
=16,2+(0,8+1,1+3,3)[ 1+0 06)30 -1
=262,4+(1,66+2,7)[ :

0,06- (110,08 -
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(1+0,06)* -1 =322,4 maH. pyo.
0,06 (1+0,06)% J=87,8 s py6.

Kak BuaHO, BapuaHT 2, npeaycMaTpuBarOIMi coopyxeHue aonoauutenbHoil BJI 330 kB,
3HAYUTEIBHO (TpUMEpHO B 3,5 paza MO CyMMapHBIM JUCKOHTHPOBAHHBIM 3aTpaTaM C y4eTOM
bakTopa HaJEKHOCTH) YCTYNAeT albTePHATUBHOMY BapUaHTy | ¢ IBYMs JTHHUSIMH.

Takum obpazom, B cxeme Ha puc. A.l gocrarouno ucnosb3oBath 1Be BJI 330 kB. Ilpu
aBapuitHOM OTKIt0YeHHH ofHOM BJI BO BpeMs IJIaHOBOrO PEMOHTA APYroMl JUHHUM BO3MOMKHO
OTrpaHUYEHUE MOIIHOCTH HaWMEHEe OTBETCTBEHHBIX IMOTpedutreneil B pasmepe a0 220 MBT.
[Tocneanee TpeOyeTcst ydaUTHIBAThH IpU onpezeneHuu TpedoBanuii k [TA B sHeprocucreme.
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IIpunoxenune b

IIpumep 000cHOBaHMSA cXeMbl BbIIa4U MOIIHOCTH 3JIEKTPOCTAHINHU

Hcxoonvie Oamnvie. VImeercsi coBpeMeHHas TeruioBas syeKTpocTaHuuss B Cubupckom
denepanbHOM OKpyre ¢ HHU3KMMU TOIUIMBHBIMHM 3aTpaTaMu, KOTopasi HE MOXKET paldoTaTh Ha
MOJTHYEO MOITHOCTh M3-32 HEJJOCTATOYHOU MPOITYCKHOM CIIOCOOHOCTH MPHUJIETAOIIEH CeTH (pa3phiB
MOLIHOCTH) — BapHaHT CXeMbl ceTu 1. Pacmosaraemas MOIMHOCTbH 3JIEKTPOCTAHUMHU Py =410
MBT, pa3psiB MomHOocTH AP=130 MBT. BO3MOXHO yBennueHHE YnCiia 9YacOB HCITOJIH30BaHUS €€
pacnonaraeMoi MOMHOCTH € Tpacn1=4200 4 10 Tyaen2=5600 4. IleHa >1€KTPOIHEPrUM Ha
ANIEKTPOCTaHLUHU cocTaBisieT C,.=50,2 py0./MBT4, cpenHsis 1eHa 3JIEKTPOIHEPTHH HA ONTOBOM

poiHKE paBHA Cyyc=142,3 py0./MBT.4. [t TMKBUAAINN OTpaHUYEHUH B CXEME BBIAYU MOIIHOCTH
MO>HO €€ YCUJIUTh CTPOUTEIIBCTBOM JONONHUTENbHOU ofgHouenHon BJI 220 kB mmHoit 200 kM ¢
npoBogamu AC—240 (BapuaHT 2), BKJIIOYas YCTAHOBKY 3jera3oBoro Bbikimtoyarens 220 kB na
npumbikaromei 11C.

Texnuko-sKoHoMmuveckoe cpagnenue eapuanmos. IIpu cpaBHEHUM BapUaHTOB CXEMbI CETH
y4Te€M, YTO OTKa3 OT CTpPOMTENbCTBA 3TOM BJI compsikeH ¢ JONOIHUTENBHBIMM €5KETOJIHBIMU
U3JIEP’)KKAaMH Ha BBIPAOOTKY OJEKTPOIHEPTUU B DHEPrOCHUCTEME HA MEHEEe HKOHOMUYHBIX
SJICKTPOCTAHIMAX HA (Cac_coac)[(Tpacn2_TpacnI)Ppacn+APTpacnl)]-

TeXHUKO-2KOHOMUYECKOE CpaBHEHHE BapUaHTOB BbIMOAHMM B 1eHax 2000 r.
Kanuransusle Binoxenus Ha BJI 220 kB yurensl nmo m. 6.1. OTuucieHus Ha €€ PEMOHT U
obciyxuBanue — coorBerctBeHHO 0,4 m 0,4 %, 2,9 u 2,0 % nus obopynoBanus [1C (n. 7.1).

CraBka nuckontupoBanus £y ;=0,06 (1. 5.3). PesynbraThl pacueToB 1o (2)—(6) npuBeIeHbl HIXKE.
NoNe Bapmuanr 1 Bapuant 2

n/n

KanuTanoBnoxeHust Ha JOMOJHUTEIbHYIO
BJI 220 kB (o0o3HaueHMsI TEpPEMEHHBIX -
[Tpunoxenue A):
kptloKerpKperke=1,485-200-1,227-1,09-1,0=397,2
1 — MJIH. pyo0.

Kanuranosnoxenus Ha YCTAHOBKY
IIEra30BOTO BBIKITFOYATEIIS:
NgKeKerpKperkc=114,698-1,236:1,09-1,0=
=19,8 miH. pyo.

ExeromHple W3JE€pKKM Ha PEMOHTHI U
obcnyxuBanue BJI u [1C mo n. 7.1:

2 - (0,004+0,004)397,2=3,2 wm. py6.
(0,029+0,02)19,8=1,0 miH. pyO.
HOHOHHHT@HBHBIe CXKEroaHbIC
I/ISI(ep)KKI/I Ha BBIpa60TI(y
3JIEKTPOIHEPTUN Ha MeHee
3 SKOHOMMWYHBIX BHCKTPOCTaHHI/IHX:

(C3cicO3C) [(TpacrIZ*Tpacn 1 ) Ppacn+
+APT pacn1)]=(142,3-50,2)[ (5600
—4200)410+130-4200]10 °=
=103,2 muH. pyo.
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JIMCKOHTHPOBAaHHBIE 3aTpPaThl MO JluckoHTHpOBaHHBIE 3aTpaThl 110 (3):

): 5 (1+0,06)° -1
4 (1+0,06)* -1 A3=417+(3,2+1,0)[ 7 1=474,8

_ _ 0,06(1+0,06)
A3=103,2 = ’ ’
[ 0,06(1+0, 06)30 MJTH. pYO.
=1419,4 maH. pyo.

Kak BuaHO, 3arpaThl, CBsI3aHHBIE CO CTPOUTENHLCTBOM jomnonHutensHo BJI 220 B
3HAUYUTEIBLHO (IPUMEPHO B TPH pasza) HIDKE 3aTpaT Ha BBIPAOOTKY AJICKTPOIHEPIHMH Ha MEHEE
OKOHOMHUYHBIX 3JIEKTPOCTAHIUSAX JHEProCHCTeMbl. TakuMm 00pa3oM, YCHIICHHE CXEMBbI BBIIaYl
MOIIIHOCTH 3JICKTPOCTAHIIMH 11€JIeCO00pa3Ho.
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IMpuniaoxenune B
IIpumep 000cHOBaHUSA BHIOOPA MOIIIHOCTH ABTOTPAHC(POPMATOPOB MOACTAHINH

Ucxoonvie Oanmnvie. llpenmonaraercs CTpPOUTENbCTBO AByxTpaHchopmaropHoit [IC
220/110 kB Ha CThIKE YypajJbCKOTO M 3amaJHOCHOMPCKOro peruoHoB. I[lapamerpbl rpaduka
Harpy3ku [IC nns gaHHOro paifoHa: 4YHMCIO YacoB HCIOJNB30BAHHMS MaKCUMyMa Harpy3ku
Tmax=7500 u (m. 8.4). CrnemoBaTenbHO, TOJAOBOE BpEeMsS MaKCUMAJIBHBIX MOTEPh Tmax=0500 u
(m. 8.3). OkBuBasieHTHas TeMmieparypa O,y,; OXJaxIarouieil (oKpykarolien) cpeasl B 3UMHHM
nepuoxa — 14,3 °C, a B neruuii — 17,8 °C.

Pezynomamer pacuemoe ycmanoguswiuxcs pescumos snekmpuueckor cemu 110 kB u
éviuie. B HOpMaIbHOM pEeXHMME BO BpeMs 3UMHETr0 MakCMMyMa Harpy3Kd HauOOJBIIUNA MEPETOK
momrHocTH Ha [IC Spp=205 MB-A, TO ecTb, Harpyska kKaxmaoro aBToTpanchopmaropa (AT)
coctaBuT Sp1=205/2=102,5 MB-A. IIpu otkmtodennn oxnoro u3 AT B TaHHOM pexuMe 3arpyska
BToporo AT cocraButr Sp1=145 MB-A ¢ yderom mnepepacnpe/esneHrs MOTOKOB MOIIHOCTU IO
LIYHTUPYIOIIUM CBS35IM MHBIX cTyneHed HanpsbkeHus. [Ipu aBapuitHoM otkimouenun BJI 500 kB
qumaHoi =113 kM B mpuiteraromiei cetu Bo BpeMs iaHoBoro pemonta AT Ha paccMaTpuBaeMoi
[1C, nambonpmmii mepeTok depe3 ocraBmuiics B pabore AT cocraBur S, =200 MB-A;
AQHAJIOTMYHBIA pexxuM Oyzaer npu oTtkaze onHoro us AT Ha IIC BO BpeMsi IUIaHOBOrO PEMOHTA
ykazanHoil BJI 500 kB.

Obocnosanue Hacpy30uHOU cnocobonocmu asmompancgopmamopos. IlpeaBapuTensHO
HAMETHUM HOMHUHaNbHYI0 MomHOCTh AT Sy,,=125 MB-A. HopmansHoM pexume Sat=102,5
MB-A, 4T0 HIKE Sy,

[Ipu otkmouenun ogHoro u3 AT oTHOcHTenbHas Harpys3ka ocrasiierocs B padore AT
coctaBut Ky=S;, 1/S,0,=145/125=1,16. Jlonyctumas cuctemarudeckas Harpy3ka AT corimacHo
[11] mpu Ouy, =—10...—20°C ouenmuBaercs Ha ypoBHe 1,2, 4TO BbINIe (hAKTHUECKOH HATPY3KH
Ky=1,16. Takum oOpa3om, ¢ MO3HUIUN MPOJOJDKUTEIBHBIX PEMOHTHBIX PEXKHMOB IMPUEMIIEMO
ucnonb3oBath AT MomHOCTEIO Syoy=125 MB-A ¢ y4eToM JMONMyCTUMOHM CHCTEMATHYECKOM
Harpy3KU.

[Ipu aBapuitnom otkirouenuu BJI 500 kB Bo Bpems manoBoro pemonta AT (1 Ha060poT
— cM. Bbiie) Ha nanHoi [IC HeoOXoaMMO OrpaHUYUTh MOITHOCTH OTpeduTenei Ha Bennununy AP.
[Ipumem mpenensHy0 oTHOCHTENbHYIO Harpy3ky AT mo Toky (MmomrHocTH) B pasmepe Koon=1,3
[12].  Orkyma  AP=S, 2-Kj;0nSuon=200-1,3-125=37,5  MB-A=37,5  MBT. Ornenky
MaTEeMaTUYeCKOT0 OXKUIaHHsSI HEIOOTIyCKa 3JEKTPO3HEPTUH IpPHU 3TOM BBIIIOJHUM COTJIACHO
pazzneny 9.

[Tapamerps! HanexHoctu BJI u AT B3sTel u3 Tabnun 1 u 2 (uaekc «l» yka3piBaeT Ha
npuHaiesxkHocTh K BJI, a «2» — x AT): ®1=0,31-113/100=0,35 1/rox; ®,=0,03 1/rox; T51=14,1 ;
T5=60 u; u1=3,2 l/rom; np,=2,33 1/rox; Tyn=127 9; Tp=153 u.

ITo (9) 6022((0,35-2,33-153)+(0,03-3,2'127))/8760214,3-10’3+1,4~10_3215,7-10_3 1/ron.

s (10) TB,Cp=(14,3-10_3-14,1-153/(14,1+153)+1,4-10_3-60-127/(60+127))/15,7-10_3:
15,4 4.

Cornacho (11) Tpa6=8760/®z=8760/15,7~1073=5,6-105 q.

B cootBercTBHM C (12) Knp=15,4/(15,4+5,6-105):2,75-10_5.

ITo (8) yaBoeHHOE 3HAUEHUE AW=2-37,5-2,75-10"°-7500=15,5 MBr.u (koimuecrso AT Ha
[1C paBHO 1BYM, MO3TOMY KOJHMYECTBO PACUETHBIX COOBITHI HEOOXOJMMO YMHOXXWUTb Ha JBa).
[Tpu 5TOM B paccMaTpuBaeMOM BapUaHTE CXEMBI ceTH (BapuaHT 1) HEOOXOIUMO MPEenyCMOTPEThH

ycraHoBKy IIA. Jlna nukBupauuu orpannyeHuit AP na IIC MoOXHO mOTHM Ha yBenMuYeHUE
mourHocTH AT ¢ 125 10 200 MB-A, rne AP=0 — Bapuanr 2.
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Texuuxo-3KoHoMUYeCKoe cpagHeHue 6apuanmos. TeXHHUKO-dPKOHOMHUYECKOE CpaBHEHHE
BbmoJIHMM B 1eHax 2000 r. KamurtanbHble BIIOKEHHUS y4WUThIBaeM corjacHo M. 6.1. Yurtem
JOTIOTHUTEIbHYI0 CTOUMOCTD Ha yBenuueHue MoiHocTH AT, Kak pa3HOCTh KallUTAIOBIOXKEHUI B
ycraHoBKy AT 200 u AT 125 MB-A. B Bapuante 2 notepu aktuBHON MoiHOCTH B AT B pexume
HauOoubIel Harpy3ku ymenbmatorcs Ha AP=0,1 MBT. Otuncnenus Ha peMOHT U 00CTy)KHBaHHE
— cootserctBenno 2,9 u 2,0 % (7.1). 3HaueHus CTOMMOCTH TOTeph dIekTpodHepruu C,=0,28
py6./(kB1-u) (8.5). CraBka muckontupoBanus Ey;=0,06 (5.3). O000meHHbIN yaeIbHbINA yiIIEpO
Yo=42 py0./(xkBt'1) (Tabnuua 3). Pesynbratsl pacueToB 1o (2)—(6) npuBeaeHbI HIXKE.

11\/((_1)1 BapuanT 1 Bapuant 2
Kanuranosnoxxenuss Ha yctpoiictBa [1A JononHuTenbHbIE
Kita ¢ yueToM momnpaBouHOro kodddunreHTa | KalMTAIOBIOXKCHUA Ha  yBCIMYCHHC
Koer ~ (0GO3Hauenms — mepemennpix =~ — | MOWHOCTH AT:
IIpunoxenne A): 2AK A TKerpKperk:=2(37,9-30,99)1,212
1 | Knakper=1,2:1,09=1,3 M. pys6. *1,09-1,0=18,3 muH.py0., e
AKA1=37,9-30,99 — pazHocTh
croumocteit AT MOIITHOCTBIO
cootBercTBeHHO 200 1 125 MB-A no
[4]; 0603HaUEHUS IPYTUX MTEPEMEHHBIX
- [Ipunoxenue A
JlonoTHUTEIbHBIE €XKETOAHBIE H3IACPKKU
, | Ha BOMEIIEHHE NOTEPh IEKTPOIHEPrHU 110
(6): -
0,28-1073'0,1-6500=0,18 MJIH. pYO.
Exerogneie M3ACp)KKM Ha PEMOHTHI H Exeromnbpie M31epKKH HAa PEMOHTHI
3 | obcmyxuBanue [1A mo m. 7.1: u oocnyxusanue [1C mo . 7.1:
(0,029+0,02)1,3=0,06 miH. pyo. (0,029+0,02)18,3=0,9 miH. pyo.
DKOHOMHYECKHE  TIOCIEJCTBUS  H3-3a
4 | OTKa30B 3JIEMEHTOB CXEMHI 10 (4): -
42-15,5:10 °=0,7 mum. py®.
JluckoHTHpOBaHHBIE 3aTPaThI 110 (3): JIMCKOHTUPOBAaHHbBIE 3aTPaThl 1O (3):
5 | A3=1,3+(0,18+0,06+0,7)[ (1+0’06)30-1 1= A3=18,3+0,9[ (1+0’06)30-1 1=
’ ’ ’ " 770,06(1+0,06)* " 7710,06(1+0,06)%
=14,2 maH. pyo. =30,7 MiH. pyO.

Kak BumHO, BapuaHT 2, npeaycMaTpUBarONIUi yYBETUYCHHE HOMUHAIBHOM MOITHOCTH AT
co 125 no 200 MB-A, 3HaunTenbHO (MPUMEPHO B JIBa pa3a MO CyMMAapHbBIM JUCKOHTHPOBAHHBIM
3aTpaTaMm ¢ yueToM (pakTopa HaJIeKHOCTH) YCTYyINaeT albTepHATUBHOMY BapUaHTy 1.

Taxkum obpaszom, Ha [IC nocratouno ucnonb3oBath AT MomHOCThIO IO 125 MB-A. Ilpu
aBapuitHoM otkiaroueHnu BJI 500 kB B npuseratouieit cetu Bo Bpems miaHoBoro pemonta AT Ha
paccmatpuBaemoit [1IC 1 Ha060pPOT BO3MOKHO OIpaHMYEHHE MOLTHOCTH HAaUMEHEe OTBETCTBEHHBIX
norpeduteneit B pasmepe mo 37,5 MBT. Ilocneanee TpeOyeTcsl yYUTHIBATh NMPH OINPEICICHUH
TpeboBanuii k [TA B sHEprocucreme.
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Ipuiaoxkenne I

IIprumep 000CHOBAHUSA CTPOUTEIHCTBA BO3AYIIHON JJUHUU C AJIbTEPHATUBHBIM
BAPHAHTOM COOPY:KeHHMS 00beKTa reHepanun

Ucxoonvie Oannvle. PaccmoTpum  sHeproaeduUUTHBIH pailoH B LleHTpansHOM
denepanbHOM OKpyre. B yka3aHHOM paiioHE MpearoJiaracTcs BBIBOJ U3 padOTHI yCTapeBIIETO
TEeHEpUPYIOLIEr0 O0OpYAOBaHUS MECTHOW TEIUIOBOM SJEKTPOCTAHIUMH, a TaKXKe OXKHUIAeTCs
MEPCIICKTUBHBIA POCT Harpy3kd. [Ipm 3TOM B pacUYETHBIX PEMOHTHBIX WIIM IOCIICaBAPHITHBIX
peKUMax MpU OTKJIIOUEHUU OJHOW JIMHUU CBS3M pailoHa C OCTaJbHOM YacCThIO YHEPrOCHCTEMBI
BO3MO>KHO OTpaHHUYEHUE EKTPOCHAOKEHUS oTpeduTeneit B pazmepe AP=70 MBT. Uncno gacos

UCIOJIb30BaHUsT MakcuMyMa Harpy3ku (m. 8.4) Tmax=6500 d; romoBoe BpeMsi MaKCHMAaJIbHBIX

MOTEPh Tmax=4650 u (. 8.3).

Jlnst nukBUAAnMK yKazaHHBIX orpanudeHuii (AP=70 MBT) paccMmoTpeHbl cieayromue
BApUAHTHI Pa3BUTHUS dJHEPrOpanoHa:

yCUJICHUE AJIEKTpUYecKkoil cetu 3a cueT coopyxenus BJI 220 kB ¢ mpoBogamu AC—-240
HNpOTsHKEHHOCTBIO |=50 KM, BKIIFOYAsh yCTAaHOBKY JBYX AJIEra3oBbIX BbiKitodareneit 220 kB Ha
npumbikaomux [1C (Bapuant 1);

CTPOUTENBCTBO B HSHEPropalioHe JIOMOJHUTEIBHOM TeHepaluu — Tra30TypOMHHOMN
3JICKTPOCTAHIIMH pacriojaraeMoii MomHocThio 70 MBT (BapuanT 2).

Texnuxo-sKoHoMUYeCKoe cpagHeHue 6apuanmos. TeXHUKO-DKOHOMUYECKOE CpaBHEHHE
BbIMOIHUM B 1leHax 2000 r. KanuTanbHble BIOKEHUS HA 3JIEKTPOCETEBble OOBEKTHI YYUTHIBAEM
cormacHo 1. 6.1. Ilorepm aktuBHOW MomHocTH B BJI B pexunme HanOoJbIIeH Harpy3Ku
coctaBisiior AP=0,5 MBT, cpennerogossie motepu Ha kopoHy AW=13,31=13,3-50=665 TsbIcC.
kB14, e 13,3 Thic. KBT'4/KM — yACIbHBIC MOTEPH IICKTPOIHEPTHH HA KOPOHY, MPUHUMAEMBIC
1o JaHHbIM [7]. OTurcieHus: Ha peMOHT U 00ciykuBaHue — coorserctBeHHo 0,4 u 0,4 % s BJI,
29 u 2,0 % nns obopynoBanus [IC (m. 7.1). 3HaueHUs CTOMMOCTH TOTEPh SJIEKTPOIHEPTUU
¢,=0,28 py6./(kB1'u) — m. 8.5.

VY ienbHbIe KaUTAIbHBIC BIIOKCHUS HA CTPOMTENBCTBO 00BEKTa reHeparvu Kyey=13,3 ThIC.
py0./xBt (1. 6.4.), U3MepKKK Ha €r0 PeMOHTHI U 0OcayxuBanue 271,7 teic. py6./MBT B rox (1.
7.2). CraBka auckontupoBanus Ey;=0,06 (m. 5.3). Pesynbrats! pacueroB 1o (2)—(6) npuBeaeHbI
HUXKE.

Jr\[f;_)rJI\fg Bapuanr 1 Bapuanr 2
Kanuranosnoxenus na BJI 220 B KammranoBnoxxenus Ha 00BEKT
(06o03HaueHus nepeMeHHbIX - [Ipunoxkenue | reHepanuu:
A): KrenkpesAP=13,3-10-70-10>1,1=1024,1
KpilKerpKperke=1,485-50-1,229-1,0-1,0= MIH.pYD., TaE Kyes — KOd(QuuMEHT,
1 =91,3 MiH.pyo0. YUYUTHIBAIOIINI HEOOXOIUMOCTh CO3/IaHUS
KanuranoBmoxkeHuss Ha  yCTAaHOBKY pE3epBOB  TEHEPUPYIONIEH MOIHOCTH B
DJIETa30BBIX BBHIKIIIOYATEIIEH: sHeprocucreme (1. 6.4)
NgKeKerpKperkc=2:14,698:1,236-1,0-1,0=
=36,3 MiIH.py0., Tae Ny U Ky — KomndyecTBo
M KaIlUTAJIOBIIOKEHUS Ha BBIKIIOYATEID
JIOTOTHUTEIbHBIE €XKETroJTHBIE
U3IEP)KKM  HA  BO3MEIIEHHE  TOTEPh
2 anekTposHepruu B BJI o (6): -
0,28-10_3(665+0,5-4650)=0,8 MJIH. pYO.
3 Esxeronnble W3AepKKW Ha PEMOHTHI U E>xeronnple W3AepKKH Ha PEMOHTHI U
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obcmyxxuanue BJI u o6opynoBanus I1C mo | o6cnyxuBanue oO0beKTa TeHeparuu 1o TI.
m 7.1: 6.4
(0,004+0,004)91,3=0,7 mH. pyo.; 271,7-70-10 °=19,0 M. py6.
(0,029+0,02)36,3=1,8 miH. pyoO.
JIMCKOHTHPOBaHHBIE 3aTpaThl 1O (3): JIMcKOHTHpOBaHHKIE 3aTpaTh 110 (3):
A3=(91,3+36,6)+(0,8+0,7+1,8) (1+0,06)® -1
4 = ! =
(00071 oy, A0 1H13005,06- (10,067
0,06-(1+0,06)* =1285,5 MutH. pyb.

Kak BUIHO, TOMONHUTEIBHBIC 3aTPAThl, CBA3aHHBIC C BBOJOM T€HEPHPYIOMIETO OOBEKTA,
MHOTOKPATHO (IIPUMEPHO B CEMb pa3) BbIIlIE AIbTEPHATUBHOTO BApUAHTA YCUIICHUS CXEMbI CETH 3a
cuet crpoutenbcTBa BJI 220 kB.
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Mpuaoxenne /|
IIpumep 000CHOBAHUSA YCTAHOBKH CPeICTBA KOMIIEHCAIIMU PEAKTHUBHON MOIIIHOCTH

Hcxoonvie Oannvie. PaccmoTpuMm sHepropaiion B [IpuBODKCKOM (enepaabHOM OKpyTe.
Uucao 4YacoB HCMONIb30BaHUS MakcumMyMma Harpy3ku (m. 8.4) Tnax=6000 u; romoBoe Bpems

MaKCHUMAaJbHBIX MOTEPh Tmax=3800 u (m. 8.3). BenencrBue nepcrnekTUBHOrO pocTa Harpy3ku B
OJTHOHM M3 pacyeTHBIX PEMOHTHBIX CXEM BO3MOXHO Hepomyctumoe (Menee 85 kB) [2] cHmkeHue
HanpspkeHus Ha muHax 110 kB omnoit w3 IIC. [ns ycuimeHusi cXeMbl CETH M JIMKBUIALMHU
HEJIOMYCTUMOI'0 CHUYKEHUS HAMPSKEHUS PACCMOTPEHBI CIIETYIOLIUE PEIICHUS:

coopysxkenue omronenHoi BJI 110 kB ¢ npoBogamu AC—185 mpoTskeHHOCTBIO =35 kM ¢
YCTaHOBKOM JABYX 3J1era3oBbIxX BbikitouaTeneid 110 kB (BapuanT 1);

ycTaHOBKa OaTtapen crarnuecknx kKoHaeHcaTtopoB (BCK) momnocTeio 50 MBap Ha mmHax
110 kB IIC (puc. [1.1), a Takkxe 3nerazoBoro Beikitoyaresst 110 kB (Bapuanr 2).

220 xB

110 xB

10 xB |

50 Mgap

Puc. /1.1. Cxema ycranoBku BCK

TexHuko-3KOHOMUYECKOe cpagHeHue 6apuanmos. TeXHUKO-3KOHOMUYECKOE CpaBHEHHUE
BbIMOJIHMM B 1eHax 2000 r. KanuranbHble BlOXEHUs yuuThiBaeM 1o m. 6.1. OTuncieHus Ha
peMoHT u obciyxuBanue — coorBerctBeHHo 0,4 u 0,4 % s BJI, 2,9 u 2,0 % myist o6opynoBanus
I1C (m. 7.1). 3HayeHus cTOUMOCTH NOTEPH MeKTposHeprun C,=0,28 py6./(kB1-u) (1. 8.5). [ToTepu
AKTUBHON MOIIHOCTH B JMHUHM B HOPMAaJbHOM pEXHME MaKCUMAIbHBIX HArpy30K COCTaBJISIOT
AP=1,15 MBrt. CraBka auckoutupoBanus Ey;=0,06 (m. 5.3). PesynbraTel pacuetoB mo (2)—(6)
MIPUBEICHBI HIKE.

y/ngI\rg Bapuanr 1 Bapuant 2
KanuranoBnoxeHus: Ha CTPOUTENIBCTBO KanuranoBinoxxeHnss Ha  yCTaHOBKY
BJI 110 kB (0o603nauenus nepemenssix - | BCK 110 xB:
Hpunoxenue A): KoerKerpKperke=7,5-1,24-1,09-1,0=10,1
kp1lKerpKperke=0,906-35-1,233-1,09-1,0= MJIH. pyO.
1 =42,6 MIH.pYyO.

KanutanoBnoxkeHuss Ha  YCTaHOBKY
JOTIOTHUTENLHOTO (10 CPaBHEHUIO C
BapUAHTOM 2) 3JIETa30BOT0 BBIKIFOUATEIIS:
KeKerpKperke=7,703:1,24:1,09-1,0=10,4
MJIH. pyO.
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JlonoTHUTEIbHBIE €KETO/THbIC
U3JIEP)KKH  HAa  BO3MEIICHHWE  TOTEPh
3JIEKTpO3HEpruu 10 (6):

0,28:10 >1,15-3800=1,2 M. py6.

Exerognbie M3IEpKKW HA PEMOHTHI U
obciyxuBanue BJI u I1C mo m. 7.1:
(0,004+0,004)42,6=0,3 muH. pyo.;
(0,029+0,02)10,4=0,5 miH. pyo.

Exerognbie u3EepKKM HA PEMOHT H
obcmyxxkuanue [1C o 1. 7.1:
(0,029+0,02)10,1=0,5 mmH. pyo.

JIMCKOHTHpPOBaHHBIC 3aTpaThl 110 (3):
A3=(42,6+10,4)+(1,2+0,3+0,5)

(4 0,06)%° -1
0,06-(L+0,06)®

1= 80,5 muH. pyo.

JuckoHTHpOBaHHBIE 3aTpaThl 110 (3):
(1+0,06)* -1 =
0,06-(1+0,06)*

A3=10,1+0,5]

=17 muH. pyo.

Kax BHUJHO, 3aTpaThbl, CBA3aHHBIC CO CTPOUTCILCTBOM I[OHOJ'IHI/ITGJ'IBHOI\/'I B.H, 3HA4YUTCIIBHO

(moutu B 5 pa3) Boiiie BapuanTa ycranoBku bCK.
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puniaoxenne E
IIpumep 000CHOBAHUSA BO3AYIIHOM JUHUH C BHICOKOTEMIIEPATYPHBIMH NPOBOIAMH

Hcxoonvie oannvie. PaccMaTpuBaeTcsi SHEPropaiioH B YpabCKOM (efepaTIbHOM OKpYTe.
[Tpenmnonaraercsa crpoutenbeTBo Tpan3uTHOH 11C 3 Mexny kpynHbimu nentpamu nutanus [1C 1 u

I1C 2. Yucno 4yacoB uCIonb30BaHus MakcuMyma Harpy3ku (1. 8.4) Tma=6800 u; romoBoe Bpems
MaKCHUMAaJIbHBIX MTOTEPh Tmax=5500 4 (1. 8.3).

B xone nmpoexktupoBanus cxemsl npucoenuHeHus IIC x cetm paccMOTpeHBI Claeayronme
BApPUAHTHI:

coopyxkenne aByxuendbix BJI 110 kB ¢ mpoBomamu AC—185 mpotsukenHocThio 11=25 u

1,=30 kM x TIC 1 u IIC 2 COOTBETCTBEHHO, C YCTaHOBKOW BOCBMH 3JIETa30BbIX BBIKJIOUATEIIECH
110 kB (puc. E.1);
coopyxerre onHouenueix BJI 110 kB ¢ wucnosbp3oBaHneM BBICOKOTEMIIEPATYPHBIX

2
npoBogioB AERO-Z ceuennem 217 mm™ mpotspkennoctbio 11=25 u 1,=30 km k TIC 1 u TIC 2
COOTBETCTBEHHO, C YCTAaHOBKOI YeThIPEX 3era3oBbix Beikitouatenei 110 kB (puc. E.2).

1=25 km 1=30 xm

110 xB 110 xB
[IC1 IIC 3 TIC 2

Puc. E.1 — Cxema npucoengurenus [1C 3 (BapuanT 1)

1=25 km 1=30 xm

—t 110 kB 110 xB
Ic1 IC 3 Ic 2

Puc. E.2. Cxema npucoenunenus I1C 3 (Bapuanr 2)

Texnuko-sKkoOHOMUYeCKoe cpasHeHue 6apuanmog. TeXHHUKO-DKOHOMHYECKOE CpaBHEHUE
BbINoyHUM B 11ieHax 2000 r. KanuranbHele BioskeHUs yutem 1o 1. 6.1. Otducienus Ha peMOHT U
obcmyxxuBanue — coorBerctBeHHo 0,4 u 0,4 % s BJL, 2,9 u 2,0 % nns o6opynosanus I1C (1.
7.1). 3HayeHusi CTOMMOCTH TOTEPh MeKTpodHepruu C,=0,28 pyo./(kBt-u) (8.5). [loTepu akTUBHOI
MOIIHOCTH B PEXHME MaKCHUMaJbHbIX Harpy3ok BapuaHta 1 Hiwke Ha AP=0,2 MBrt. CraBka

nuckoHTupoBanus £y ; =0,06 (1. 5.3). Pesynbrarsl pacueToB 1o (2)—(6) npuBeICHbI HIDKE.

NoNe
i Bapmuanrt 1 Bapuant 2
KanuranoBnoxxeHus: Ha CTPOUTEITHCTBO KanuranoBnoxxeHus: Ha CTPOUTEITHCTBO
neyxuenHeix BJI 110 kB (oGo3nauenus | ogHouenusix BJI 110 kB:
| | MepeMeHHbIX — [Ipunoxenne A): KetliKerpKperke=3,257/2-25:1,24-1,09-1,0=

kpiliKerpKperke=1,373-25-1,24-1,09-1,0= =55 MuH. pyo.;
=46,4 MnH. pyo., kptloKerpKperke=3,257/2-30-1,24-1,09-1,0=
KpsiloKerpKperke=1,373-30-1,24-1,09-1,0= =66 MJIH. pYO.
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=55,7 MiH.pyo0.

Kanuranosnoxenus YCTaHOBKY
JIOTIOTHUTEIbHBIX n,=4 AIIETa30BbIX
BBIKJIIOUaTene (0003HaueHHUs] TEepeMEH-
HbIX — [Ipunoxenue J1):
NgKeKerpKperke=4:7,703-1,25-1,09-1,0==42
MJIH. pyO.

Ha

JlonoTHUTEIbHBIC €)KETO/IHbIC
U3JIEP)KKH  HAa  BO3MCIIEHUE  IOTEPh
anexTposneprun B BJI mo (6):

0,28-0,2-10>-5500=0,3 MH. pyo

EsxeromHpie M3IepKKH HA PEMOHTHI H
obciyxuBanue BJI u [1C o m. 7.1:
(0,004+0,004)102,1=0,8 miH. py0.
(0,029+0,02)42=2,0 mi1H. pyoO.

EsxeromHpie W3JCPKKA Ha PEMOHT H
obcnyxuBanue BJI mo 1. 7.1:
(0,004+0,004)121=1,0 miH. pyO.

JluckoHTHpOBaHHBIE 3aTpatThl 110 (3):
a+Q0®“—1]_
0,06-(1+0,06)®

A3=144,3+(0,8+2)[
=182,8 muH. pyo.

JlnckoHTHpOBaHHBIE 3aTpatThl 110 (3):
(1+0,06)* -1

A=L2HO03* DG o6 1r0.06 -

=138,9 muH. pyoO.

Kak BugHO, 3arparbl, CBS3aHHBIE CO

CTPOMTENBCTBOM  onHouenHot BJI ¢

BBICOKOTEMIICPATYPHBIMH TPOBOJAMHU, 3HauuTeNbHO (mpumepHo Ha 30 %) HIDKe, 4YeM mpu
WCIIOJIb30BAHUU TPATUIMOHHBIX TEXHMUYECKUX DPEIICHUN, M MO3TOMY €€ COOPY>KEHHE SIBIISETCA
0oJee MPeAnOYTUTETbHBIM.
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Ipuioxkenne 7K
IIpumep 000CHOBAHUSA YCTAHOBKHM AaKKYMYJISITOPHOI 0aTapen 00/1b110ii MOIHOCTH

Hcxoonvie oannvie. PaccmoTpum ABe sHeprocucteMbl. CBsA3b MEXKAY HUMHU pealn3oBaHa
nsymst BJI 500 kB u omuoii BJI 220 kB (puc. XK.1.). AMIumTyna HeperynsapHbIX KoJjeOaHHit
MepPETOKa M0 MEXKCUCTEMHOM cBsi3u cocTaBisieT AP, =240 MBT. B nocneaBapuitHoM pexxume mpu
oTkiiroueHuu ogHoil BJI 500 kB MakcuMallbHO JOMYCTUMBIN MEPETOK MO CEUEHHUIO CYIIECTBEHHO
cHWXKaercs. [l yBeIMueHus! POMyCKHON CITIOCOOHOCTH U yCTOMYMBOCTH Pa0OThI MEKCUCTEMHON
CBSI3U TPEAYCMOTPEHO cTpouTenbcTBO BTOpod BJI 220 kB ¢ mpoBomamu AC-240 nnuHOU
=130 kM, BKJIrOYasi yCTAaHOBKY JIBYX 9JIera3oBbIX BbikItouatesnen 220 kB na npumbikarommx [1C
(BapmaHT 1), WM YyCTaHOBKa aKKyMYyJATOpHOW Oarapen Oosbmoit momuoctd (ABBM) mis
MOKPBITHSL HEPETryJSPHBIX KOJIEOAHUH B TEUEHHE CYTOK MOIIHOCTBIO Pappv=130 MBT u
9JIETa30BOr0 BBIKNIIOYATENs (BapwaHnT 2) Ha oxHoMl u3 [IC maHHONW MEXCHUCTEMHOW CBSI3H.
XapakTep HeperyJsIpHBIX KojeOaHuil onmpeenseT MpoIoKUTEIbHOCT OeCIIpepbIBHOTO pa3psia
ABBM — He 6onee At=0,2 4, T0 ecTb, PassmAt=130-0,2=26 MBT.4.

500 kB | 500 kB

R
8 g.'l9, ©

©

220 kB | 220 kB

g N By

| l - =130 xm I
ol |

33C1 ) 33C12
ABEM |
KouTpomipyemoe
CedeHHe

Puc. XK.1. Cxema anexTpuyeckoit cetu

Texuuxo-3KoHOMUYECKOe CpaBHeHUue 6apuanmog. TeXHHUKO-DKOHOMHUYECKOE CpaBHEHHE
BbINOJIHUM B 1leHax 2000 r. KanuTanbHble BIokeHus ydreM 1o 1. 6.1. OTuucieHus Ha peMOHT U
obciyxuBanue — coorBerctBeHHo 0,4 u 0,4 % nns BJI, 2,9 u 2,0 % nns obopynoBanus [1C
(m. 7.1) u 5 % mns ABBM. Croumocth oObekta-anaiora ABBM coctaBiser Kapgv=30 MiH.
py6./MBT.u B ienax 2010 r. (8,5 mun. py0./MBT1.u B ierax 2000 r.). CTaBka TUCKOHTUPOBAHUS
E,;1.=0,06 (1. 5.3). PeaynbraTsl pacueToB 1o (2)—(6) mpuBeICHbBI HIKE.

Jr\[f;')rjjg Bapuanr 1 Bapnanr 2
KanuranoBnoxxeHus: Ha CTPOUTEITHCTBO KanuranoBnoxkeHuss B~ YCTaHOBKY
onuoniertnoit BJI 220 B (o6o3nauenus | ABBM:
1 nepeMeHHbIX — [Ipmnoxennue A): KABBMAPAtKerpKperko=
kptl1KerpKperke=1,485-130-1,24-1,09-1,0= =8,5-130-0,2:1,24-1,09-1,0=298,7 miH. pyo0.
=260,9 MiH. pyo.
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KanuranoBnoxkeHuss Ha  YCTAHOBKY
JOTIOJTHUTENBHOTO Ny=1 (10 CpaBHEHHIO C
BAapUAHTOM 2) 3JIETa30BOT0 BBIKIIOYATEIS

NgKeKerpKperke=114,698-1,236-1,0-1,0=
=18,17 miH. pyo.

EsxeromHpie M3IepKKM HA PEMOHTHI H
obciyxuBanue BJI u I1C o m. 7.1:
(0,004+0,004)260,92=2,0 muH. pyo.
(0,029+0,02)18,17=0,9 muH. pyo.

EsxeromHple W3IEpKKU Ha PEMOHT H
obcnyxuBanue ABBM:
0,05-2987=14,9 muH. pyo.

JIMCKOHTUPOBaHHBIE 3aTPaThI 10 (3):
(1+0,06)* -1

A3=260,9+(2,0+0,9 =
( )[0,06-(1+O,06)3°]

=300,8 muH. pyoO.

JuckoHTrpoBaHHbIE 3aTpaThl 110 (3):
(1+0,06)* -1 1=

A3=298,7+14.9:
[0,06-(1+ 0,06)%

=503,8 muH. pyo.

Kak BugHO M3 pacyeToB, JOMOIHUTEIbHBIE 3aTpaThl, CBA3aHHbIE ¢ ycTaHOBKOW ABBM, B

1,5 pa3a BblllIe BapUaHTa YCUJIEHUS! CXEMbI CETH 3a CUET CTpouTenbcTBa HOBoM BJI 220 kB.
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10.

11.

12.

bubauorpagus

CO 153-34.20.118-2003 MeTonuueckue peKOMeH a1 110
MPOECKTUPOBAHUIO PA3BUTHUS SHEPTOCUCTEM.

[Ipuka3z Munsnepro Poccum ot 03.08.2018 Ne 630 «OO06 yTBepkaeHUH
TpeOOBaHMI K OOECNEYEHUIO0 HAJEKHOCTU DIIEKTPOIHEPTETUUECKUX CHUCTEM,
HAJIGKHOCTA U OE30MaCHOCTH  OOBEKTOB  DJIEKTPOIHEPre€TUKU U
SHEPrONPUHUMAIOIINX  YCTAaHOBOK  «MeToaudeckue  ykKazaHus IO
YCTONYMBOCTU SHEPTOCUCTEM).

CTO 56947007-29.180.091-2011 TunoBble TeXHUYECKHE TpeOOBaHUS K
Tpancopmaropam, aBToTpanchopmaropaM (pacripeaeTuTENbHBIM, CHIIOBBIM)
kiaccoB HanpstkeHus 110-750 kB (¢ usmenenusmu ot 18.06.2012,
15.01.2015, 08.12.2016), OAO «®CK EDCy.

CTO 56947007-29.240.124-2012 VYxpynHEHHBIE CTOMMOCTHBIE MOKA3aTEIH
JIMHUI 3JIEKTpoIepeaadyu U MOACTaHIUMKA HanpsikenueM 35-1150 kB» 324 ™
— Tl a7 3NEeKTPOCeTeBBIX O0BEKTOB (¢ mM3MeHeHusiMu oT 21.10.2014),
OAO «®CK EDCv.

[Ipukaz Munsnepro Poccum ot 17.01.2019 Ne 10 «OO6 yTBepxkaeHUH
YKPYITHEHHBIX HOPMATHUBOB II€HBl THIIOBBIX TEXHOJOTUYECKUX pEeLICHUMN
KalUTaJIbHOTO CTPOUTEILCTBA OOBEKTOB JJICKTPOIHEPTeTUKH B YaCTH
00BEKTOB AIEKTPOCETEBOTO XO3SHCTBAY.

CrnpaBoyHMK IO NPOEKTHPOBaHUIO 3nekTpuyeckux cereit/Ilox  pen.
J1.JI. ®aiidbucosuua. M.: M3a-so HI DHAC. — 2005. — 320 c.

[Ipukaz Munsnepro Poccum ot 30.12.2008 Ne 326 «OO06 opranHuzanuu B
MunucrepctBe sHepretuku  Poccuiickoit  @epepauuu  paboOThl 1O
YTBEPKIECHUIO HOPMATUBOB TEXHOJOTHYECKUX IMOTEPh AIEKTPOIHEPTUU MPU
ee mepeaye mo eKTpudaeckuM cetsiMm (¢ uamenenusimu ot 01.02.2010).
HanexxHocte cuctemM d2Hepretuku U ux  oOopynoBanus/Ilox  oOmieit
pemakumest  FO.H.  Pymenko: B 4-x 1. T.2: HanexHocTb

anekTposHeprernueckux cucrem/Ilon pen. FO.H. PozanmoBa. — M.:
Oueproaromusaar, 2000. — 563 c.

Henmomusimuit B.A., [apesun JILA. HagexHocth  000pynoBaHuUS
anektpuuyeckux — cereit  220-750 kB smeprocucrem. M.: HT®
«Quepromnporpeccy, «IHepretuk». — 2018. — 124 c.

Henmomusinmuin  B.A. DKOHOMMYECKHE  TOTEPU  OT  HAPYULIEHUS

anekTpocHabxkeHus norpeouteneit M.: 3A0 «M3natensckuit nom MOy, —
2010. - 188 c.

CTO 56947007-29.180.01.116-2012 MHHcTpykuuss MO  SKCILTyaTaluH
TpaHchopmatopos (¢ u3menenusiMu ot 13.10.2014), OAO «DCK EDC».
MDBK 60076-7(2018) Tpancdhopmatopsl cunoBsie. Yacth 7. PykoBOACTBO 110
Harpyske MacisHbIX CHIIOBBIX TpaHcdopmaropor (IEC 60076-7(2018) Power
transformers - Part 7: Loading guide for mineral-oil-immersed power
transformers).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IEC 60076-7-2005 Power transformers — Part 7: Loading guide for oil-
immersed power transformers.

[Tpuka3z ®CT Poccum ot 21.11.2014 Ne 2049-5 «OO6 yTBEep>KIEHUU HOPMBI
JIOXOJAHOCTH MHBECTUPOBAHHOIO KaluTaja Juisl pacuera TapudoB Ha yCIyru
[0 I[epeJade JJIEKTPUYECKOM HJHepruu 1o EauHOM  HalMOHAIbHOU
(oO1IEpOCCUICKOI) ATEKTPUUECKOM CETHY.

[Tpuka3z ®CT Poccum ot 09.12.2014 Ne 297-3/3 «OO06 yTBepxkacHUH TapuQos
Ha YCIIYTW MO Mepefaye 3JIEKTPUUYECKON SHEPTUH MO €AWHOW HAlMOHAJIBHOU
(oOmiepoccuiickoil) anekTpudeckon cet, okaspiBaeMble OAO «DenepanbHast
cereBass KOMNaHusg EQMHOM SHEPreTUYECKOW CUCTEMBI», HA JTOJITOCPOYHBIN
nepuon peryaupoBanuss 2015-2019 rompl W JOJTOCPOYHBIX IMapaMETPOB
pPEryJIMpOBAHMS Ui OpraHU3alMy MO YINPABJICHUIO €AWHON HAILIMOHAIBHOM
(oOmiepoccuiickoit) anekTpuueckot cerpto Ha 2015-2019 roae» (¢
n3meHeHussMu ot 06.12.2018)».

[ToctanoBnenne IIpaBurensctBa P® ot 13.04.2010 Ne 238 «O06
ONpENICICHNH 1IEHOBBIX IMAPAMETPOB TOPTrOBIM MOIIHOCTHIO HA ONTOBOM
pPBIHKE DJJIEKTPUYECKOM HSHEPrud M MOIIMHOCTH (C HM3MEHEHUSMH OT
2501.2019)».

[loctanoBnenne IlpaButensctBa P® ot 11.08.2003 Ne 486 «O06
yTBepxkaeHun [lpaBusl ompenesieHus pa3MEpoB 3E€MEJIbHBIX YYaCTKOB JIJIS
pa3MelleHusl BO3YIIHBIX JIMHUM 3JIEKTPONEpeaaud U OMop JIMHUM CBS3H,
00CITY>KMBAIOITUX DJICKTPUUCCKUE CETH.

[Ipuka3z Munsnepro Poccun ot 20.05.1994 Ne 14278 tm-11 «Hopmer oTBOAA
3eMelb I dJIEKTpuueckux cereil HanpspkeHuem 0,38-750 kB N 142781twm-
TI».

[TocranoBnenne IlpaButensctBa PO ot 15.03.1997 Ne 319 «O mnopsake
ONpeIeJICHUs] HOPMATUBHOMW LIEHBI 36MJINY.

[Ipukaz OAO «D®CK E3C» ot 26.11.2012 No 725. «O06 yTBepxkaeHUH
Metoauyecknx peKOMEHANMI MO ONMPEETECHUI0 OTAEIbHBIX BHIOB 3aTpar,
BKJItO4aeMbIX B TJ1aBbl 1 1 9 CCP 1 cBOJHOM CMETHI Ha BBOJI B AKCILIyaTallUIO
NPEANPUATANA, 3AaHUA M COOPYKEHUU [IJIi DJIEKTPOCETEBBIX OOBEKTOB
OAOQO «®CK EDC».

[Ipuka3z Munsnepro Poccun ot 19.02.2019 Ne 123 «OO6 yTBepkaeHUU
METOJUYECKUX YKa3aHUH MO pacyeTy BEPOSITHOCTH OTKa3a (PYHKIIMOHATIBLHOTO
y3Jla U €IUHUIIBI OCHOBHOTO TEXHOJOTMYECKOro OO0OpYIOBaHUS M OIICHKU
MOCJIEJICTBUM TaKOTO OTKa3a».

Metoauyeckue peKOMEHIaluu 1o o1leHKe 3P (HEKTUBHOCTH UHBECTUITMOHHBIX
MPOEKTOB (BTOpasi pellakius, UCIPABICHHAS W JOMOJHEHHAas) (YTBKPKICHBI
Munskonomuku P®, Mundpuaom PD u Tocctpoem PD ot 21.06.1999
No BK 477).

[TocranoBnenne [IpaBurenscTBa PD ot 01.01.2002 Ne 1 «O kimaccuduranuu
OCHOBHBIX CpEJICTB, BKJIIOYAa€MbIX B aMOPTU3ALMOHHBIE Tpynmnbl (C
uameHeHussmMu ot 28.04.2018).
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