3apeructpupoaHo B MuHiocte PO 12 cdeBpans 2009 r. N 13314

MWHUCTEPCTBO QHEPIETUKN POCCUNCKOW ®ELQEPALIMA

NMPUKA3
ot 30 pekabps 2008 r. N 326

OB OPrAHU3ALIUN B MUHUCTEPCTBE SHEPIETUKU
POCCUACKON ®EAEPALIUM PABOTbI NO YTBEPXOEHUIO HOPMATUBOB
TEXHOJNOM’MYECKUX NOTEPb 3JNIEKTPO3HEPTUU NMPU EE NEPEOAYE
NO ANEKTPUYECKUM CETAM

(B pea. Mpukasa MuHaHepro PO ot 01.02.2010 N 36)

B cootBetctBUM C nyHKTOM 4.2.4 TMonoxeHns o MwuHucTepcTBe 3HepreTukum Poccuiickon Pepepaunn,
yTBepxaeHHoro NoctaHoBneHneM lNpaButensctBa Poccunckon degepaumm ot 28 masa 2008 r. N 400 (CobpaHue
3akoHogartenbcTBa Poccuiickon ®Pegepauun, 2008, N 22, cT. 2577; N 42, cT. 4825; N 46, cT. 5337), NnpnkasbiBato:

1. YTBepauTb npunaraemyo WHCTpyKUuuio no opraHmsaumm B MuHUCTEpPCTBE 3HepreTukn Poccuickomn
®epnepaummn paboTbl N0 pacyeTy U 06OCHOBAHUIO HOPMATUBOB TEXHOMOMMYECKUX NOTEPb INEKTPOIHEPTUN MpU ee
nepegave no dNeKTpuYecKUM ceTaMm.

2. MpusHaTb yTpaTUBLLUMMU CUTY:

Mpuka3 MuHncTepcTBa NPOMBLILLINIEHHOCTU M 3HepreTukn Poccunckon ®epgepauun ot 4 oktabps 2005 r. N
267 "O6 opraHusaumm B MuHMCTEpCTBE MPOMBILINEHHOCTN U 3HepreTukn Poccuiickon ®epepaummn paboTtbl no
YTBEPXKOEHUIO HOPMATUBOB TEXHOMOrMYECKNX MOTEPb 3JNEKTPOIHEPrMM Mpu ee nepegade no dneKTpUYECKUM
cetam" (3apernctpupoBaH B MuHtocte Poccun 28 oktabpsa 2005 r. N 7122).

MwuHucTp
C.N.LLUMATKO
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YTBEepxaeHa
Mpukazom MuHaHepro Poccuu
ot 30 gekabpst 2008 r. N 326

MHCTPYKLIUA
Nno OPrAHU3ALIMM B MUHUCTEPCTBE QHEPIETUKU
POCCUNCKON ®EAEPALMN PABOThbI MO PACYETY U OBOCHOBAHMUIO
HOPMATUBOB TEXHOJTIOT'MYECKUX NOTEPb SNEKTPO3HEPIA
NPW EE NEPEQAYE NO 3NIEKTPUYECKUM CETAM

(B pea. Mpukasa MunaHepro P® ot 01.02.2010 N 36)
|. O6bwue nonoxeHus

1. Hactosiwas UHCTpykumsa paspabotaHa B uensax opraHnsaumn B MuHaHepro Poccun paboTel no pacyeTy u
0BOOCHOBaHMNIO HOPMATMBOB TEXHOJIOMMYECKMX MOTEPb 3MEKTPOIHEPTNM U UX CHWKEHUSA B INEKTPUYECKUX CETAX
OopraHm3auui, OCyLLEeCTBSALWUX YCIyri No nepegadve dreKTpodHeprumn, B TOM YnCre TeppuUToprarnbHbIX CETEBbIX
opraHmusaumi (ganee - TCO), cdemepanbHon ceTeBor komnaHum (ganee - ®CK) m marnctpanbHbIX CETEBbIX
koMnaHui (aanee - MCK).

2. TexHonorv4yeckne NoTepun ANeKTPO3IHEPrun Npu ee nepegade Nno INEeKTPUYECKUM CETAM Ha perynupyemblii
nepuopn paccyYnTbIBAOTCA Kak B LLIENOM, Tak U C pa3brBKOM NO YPOBHAM HaMpPsDKEHWUS:

Ha BbICOKOM HanpsxeHun - 110 kB u Boiwe (BH);

Ha cpegHem nNepBoM HanpsbkeHum - 27,5 - 60 kB (CHI);

Ha cpefHem BTOPOM HanpsikeHun - 1 - 20 kB (CHII);

Ha HM3koM HanpsbkeHun - 0,4 kB n Hwxe (HH).

2.1. BenuuvHbl MO3TAMNHOIO CHWXEHUS TEXHOMOrMYECKUX MOTEPb 3MEKTPO3HEPrni Npu ee nepegadve no
3NEKTPUYECKMM CETAM PaCCUYUTLIBAKOTCA HA OCHOBaHUM AaHHbIX O PAKTUYECKUX MOTEPSX SMEKTPUYECKON 3HEPIM
3a 6a30BbIN NepUo, NONyYEeHHbIX HA OCHOBaHMMW NOKa3aHun NpubopoB y4yeTa.

(n. 2.1 BBegeH Mpukasom Munanepro P® ot 01.02.2010 N 36)

Il. CTpyKTypa TEXHONOrNYECKMX NOTEPb SNEKTPOIHEPTNU
npuv ee nepegaye no dNeKTPUYECKNM CeTam

3. TexHonorn4yeckme NOTepU 3NeKTpoaHeprum (ganee - TM3) npu ee nepepaye NO ANEKTPUYECKUM CETAM
TCO, ®CK n MCK BkniovaT B cebs TexHuyeckme notepu B NMUMHUSX U OOOPYAOBaHWM INEKTPUYECKUX CeTewn,
006yCnoBrneHHbIX U3MYECKMMU NpoLeccamu, NPOMCXOAAWMMY NPU Nepeaaye 3MeKTPO3IHEPrMn B COOTBETCTBUN C
TEXHWYECKMMMN XapakTepucTukamm W pexumamy paboTbl nuMHWA ¥ obopydoBaHMsA, C y4yeToM pacxoga
3MEeKTPO3IHEPrMn Ha COBCTBEHHbIE HYXXAbl MOACTAHUMI M NOoTepn, 0BYCrnoBneHHbIe ONYCTUMbIMU NOrPELUHOCTAMM
cucTeMbl ydyeTa anektposHeprun. O6beM (KONMYECTBO) TEXHOMOIMYECKUX MOTEepb 3MEKTPO3IHEepPrun B Lensx
onpegeneHns HOpMaTnBa TEXHOMOMMYECKNX NOTEePb 3NEKTPOIHEPTUM NpU ee nepeaave Nno 3MeKTPUYECKUM CeTam
paccunTbiBaeTCA B COOTBETCTBUM C MeToaukom pacuyeta TEXHOMOrMYECKMX MNOTepb 3MEeKTPO3Heprun npu ee
nepegave no anekTpMyeckum cetam B 6azoBom nepuoge (NpunoxkeHue 1 k HacToswen VIHCTpykuun).

4. TexHudeckune MOTEpPU IBMNEKTPOIHEPINM B INEKTPUYECKUX CeTsX, BO3HMKaloWue npu ee nepegade no
3MNEKTPUYECKMM CETAM, COCTONAT M3 NOTEPb, HE 3aBUCSALLMX OT BENUYMHbI NepegaBaeMon MOLHOCTU (Harpysku) -
YCINOBHO- MOCTOSIHHbIX MOTEPb, W MOTEpPb, O6beM KOTOPbIX 3aBUCUT OT BeNUYUHbI NepegaBaemMon MOLLHOCTH
(Harpyskm) - Harpy3o4Hbix (NepemMeHHbIX) NoTepb.

5. MNoTtepwn, 06ycnoBneHHble AONYCTUMbIMW NOrPELLHOCTAMM CUCTEMbI yYeTa, ONPEeAeNsaoTCs B COOTBETCTBUM
C npunoxeHuem 1 k Hactoswen HCTpykumu.

6. Pacxon anekTpoaHeprum Ha cobCTBEHHblE HYXAbl onpedensieTcs B COOTBETCTBMM C npubopamu yyeTta.
HomeHknaTypa anemMeHTOB pacxoda 9MeKTPO3HeprMn Ha COOCTBEHHblE HyXAbl NMpuBeAeHa B MPUMOXKEHUU 2 K
HacTodwen VIHCTpyKumn.

IIl. OBwwme NpUHLMNBEI HOPMUPOBAHUSA TEXHONOIMYECKMX NOTEPL
3NEeKTPO3HEpPrum Npu ee nepegade no ANeKTpPU4ecKum ceTam

7. TexHonornyeckme noTepm ANEKTPOIHEPrun Npu ee nepegaye no MeKTpUYecKMM CeTsiM pacCcyMTbiBalOTCA
3a 06asoBbli (OTYETHbLIW rod, NpedwecTBYOWMIA rogy pacdeta) W Ha perynupyembii nepuogbl (rog) no
(aKTU4EeCKUM 1 NPOrHO3HbIM NokasaTensam 6anaHca aneKTpo3Heprm.

Ona pacyeta HoOpMaTMBa TEXHOMOrMYECKMX MOTEPb MpU nepedade INEKTPUHECKOW 3SHEeprum Ha
perynupyembii nepuog OOMyckaeTca yuuTbiBaTb AaHHble TeKyllero nepuoga, nonyyeHHble B npouecce cbopa
nHdopmaummn o akTM4ecKon 3arpyske ceTen (M3MEHeHNs cxeMbl MoToKopacnpeaeneHns aNeKTPUYecKon aHeprum
N MOLLHOCTU), U AaHHble haKTU4ECKNX NOTEPb SNEKTPO3IHEPIMN HAa OCHOBE Moka3aHwui nNpubopoB yyeTa, B cryyae
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Ypes3BblYalHbIX CUTYauWu, BbI3BaHHbIX TEXHOTEHHbLIMU aBapusiMU Ha CETEBOM M reHepupylolem obopygoBaHum,
ecnv HeonTUMarnbHoe PYHKUMOHNPOBaHMe ceTeln OyaeT pacnpoCTPaHATCS U Ha NepuoL perynnpoBaHus.
(a63au BBeaeH Mpukazom MuHaHepro PO ot 01.02.2010 N 36)

8. TexHonornyeckme NoTepu SNEKTPOIHEPIMN NpU ee nepegaye no ANEKTPUYECKUM CETSM Ha perynmpyembli
nepvoa OnpeaensTcss B 3aBMCMMOCTU OT pacyeTHoro 3HadveHuss TIO 3a 6asoBbii NMepuvod U nokasarternemn
GanaHca anekTpoaHeprn 3a 6a3oBbIN U HA PErynnpyeMbIn Nepuoasbl.

9. TexHonorm4yeckne NOTEPU IMEKTPOIHEPTMM NMPK ee nepeaaye no anekrpunyeckmm cetsm TCO, PCK n MCK
paccunTbiBalOTCA pa3fernbHO MO COCTaBMSAIOLWMM: YCITOBHO-MOCTOSAHHbIE, HArpy304Hble 1 NoTepu, 06yCcrnoBneHHbIe
O0NYyCTUMbIMM NOrPELLUHOCTAMU CUCTEMBI yyeTa.

10. YCROBHO-NOCTOSIHHbIE MOTEPU SMEKTPOIHEPrMn Ha perynupyembii nepuod MpPUHUMAKOTCA Mo
pe3ynbTataMm UX pacdeToB 3a 6a3oBbIN Nepuod U KOPPEKTUPYHTCA B COOTBETCTBUM C M3MEHEHMEM CocTaBa
obopyanoBaHusa Ha perynmpyembli nepuog.

11. Harpy3ouHble noTepu 3MneKTPO3Heprun npu ee nepegade no anekrpuyeckum cetam TCO Ha
perynvpyeMbii nepuod onpeaensaTcs no dopmyre:

W
OoC.P 2
ODenbTa W = JesibTa W X (—=—=——- ) (1)
H.P H.B W
OC.B
roe JenbTa W , HemeTa W - HaATpPy3OUYHBE [NOTEPM DBJIEKTPOSHEPTUM 3a OasOBbIM
H.B H.P
Y Ha peryJMpyeMsM NepMOIEl COOTBETCTBEHHO;
W , W - OTIYyCK DBJIEKTPORHEPIMM B CeTb B 0a30BOM U
OC.B OC.P peryamMpyeMoM IIepruomax COOTBETCTBEHHO.

B cnyyae npuHATMA Ha obcnyxunBaHue ceTeBoro obopyaoBaHWS B perynupyeMom nepuofe, He YYTeHHOro
nMpu pacyeTe Harpy3ouHbIX MOTepb ©6as3oBOro nepuopa, HarpysouHble MOTEPWU SMEKTPOIHEPrMM B TakoM
obopyaoBaHWM Ha perynvpyeMblii Nepuoa pacCcunTbiBalOTCA AOMNONHWUTENbHO. B crnyyae gemoHTaxa ceTeBoro
obopyaoBaHua B perynupyemMom nepuofe, YYTEHHOrO MpU pacveTe Harpy3ouHbix notepb 6asoBoro nepuopa,
Harpy3o4Hble NoTepun B TakoM 060pya0BaHMM Ha perynupyembii Nepmog UCKMYaTCa N3 pacyeToB.

12. Harpy3o4yHble noTepu anekTpo3aHepruu npu ee nepegade no anekrtpudecknum cetam ®CK n MCK Ha
perynvpyemMbi Nnepuo onpeaensioTcs no dopmyne:

W
oTmn.P 2
IDenrTa W = JlenbTa W X (=—==——- ) (2)
H.P H.B W
orn.bB
roe W ’ W - OTIYCK D3JIEKTPOSHEpIUMM munU3 CeTUu B Basz30BOM n

orn.bB orn.P
perympyeMoM IeproaX COOTBETCTBEHHO.
13. TloTepu 3nekTpo3Heprun, OOYCMNOBMEHHbIE [OMNYCTUMbIMWA  MOrPELIHOCTSIMA  CUCTEMbI  y4eTa
ANEeKTPo3Hepruu, Ha perynupyemelin nepuod ana TCO onpegenstoTcs:

HDenvTa W x W
norp.B, % OoC.P
HeneTa W = , (3)
norp.P 100
roe HenbTa W - norepu SJIEKTPOBHEPIUM, OOYCJIOBJIEHHEE IOIIYCTUMEMU
norp.B, %

NOTPEWHOCTAMM CUMCTEMEl YyueTa 3JIEKTPORHEPTUN, 3a
0aso0BHM INepMOX B OTHOCUTEJIbHEIX enuHuilax (MeTomuka
pacueTa IpMBeleHa B NPUJIOXeHuM 1 K HacTosAmen

VHCTPYKLUUM) .

14. TloTepn 3neKTPO3Heprun, OOYCMNOBMEHHblIE [OMNYCTUMbIMUA  MOTPELIHOCTSIMA  CUCTEMbI  y4eTa
ANeKTpo3Hepruu, Ha perynupyemolin nepmnoa ana ®CK n MCK onpegenstoTtca:
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enbTa W x W

norp.B, % orm.P
HenpTa W = ST . (4)
norp.P 100

15. TexHOJOTMUECKUE norepu BJIEKTPODHEPTUN opu ee Iepemade Io
syekTpuueckuMm ceram TCO, O®CK m MCK no abCOJIOTHOM BeJIMUMHE (OIenbTa W )
TII3.P

Ha pPeryJMpyeMHM [Iepuol ONpelnesisioTCs :
ODensTa W = JlenbTa W + IDenbTa W + IDenbTa W , (5)

TII3.P y-1.P H.P norp.P

roe IenbTa W - YCJIOBHO-TIOCTOSHHEIE norepu BJIEKTPODHEPTUN Ha

y-11.P
perynamMpyeMell nepuon.
16. HopmaTtvB TexHOMOrMyecknx noTepb ISMEKTPOIHEeprUn npwu ee nepenade no 3SMNEKTPUYECKUM CeTaM
(oanee - HTMNO3) onpenensetcsa B npoLeHTax No 3NeKTpUYeCcKon CeTu B LIENOM 1 pacCumTbiBaeTCst No popmyne:

OenbTa W
TIIS.P
OenvbTa W = e ——————— x 100, (6)
HTIS.P W

OoC.P

roe W - OTIIYyCK DJIEKTPO3HepIruM B ceTb TCO B peryamMpyeMoM Ilepuone (nnsa
OC.P
®CK m MCK - OTHYyCK BJIEKTPORHEPIUM U3 CeTU CBOEeM KOMIAaHUM) .

17. OnpegeneHne TEXHOMOIMYECKMX MOTEPb ANEKTPOIHEPrUKN B anekTpuyeckmx ceTtsax TCO B uenom u no
YPOBHSAM HanpspKeHMs OCyLLEeCTBAETCA B cnegyowemM nopsake:

B 6asoBom nepuoge:

ONpefensieTcs Ha KaKAOM YPOBHE HamnpshKeHUs ceTu OTMYCK ANEKTPO3Heprum B ceTb (C y4yeToM npuema
3NEKTPOIHEPTNN U3 CETU CMEXKHOTO HaMPSKEHWS);

onpenensaTCca YCrNOBHO-MOCTOSAHHLIE NOTEPU ANEKTPOIHEPTUM B LLIENOM M MO YPOBHSM HaNpPs»KeHUs;

onpenensaTCca Harpy3oYHbIe NOTEPU ANEKTPOIHEPIUM B LIENTIOM M MO YPOBHAM HanpsiXeHus;

ONpeaensoTCsa NoTepu ANEeKTPO3Heprun, obycnoBneHHble OOMYCTUMbIMU MOrPELLIHOCTMU CUCTEMBbI y4YeTa
3NEKTPOIHEPTNN, B LLENIOM U MO YPOBHAM HaMpsKeHns.

B perynupyemom nepuoge:

onpefenseTcsa Ha KaxaoM YPOBHE HarpsiKeHUs ceTu NPOrHO3Hoe 3HayeHue oTrnycka aNeKTpoaHeprun B ceTb
(c yyueToM Nprema anNeKkTpoIHepPrum U3 CeTU CMEXHOIo HanpsXKeHUs);

Harpy3oyHble NOTEPU SMNEKTPOIHEPTUM MO YPOBHAM HaMpPsKEHUS OnpefensioTcs B COOTBETCTBUM C
copmynom (1);

Harpy3oyHble MOTepu 3MEeKTPOIHEPrMv B LIENOM OMNpedensioTcs Kak CyMMa Harpy3oudHbiX MoTepb
3NEKTPOIHEPTUN MO YPOBHAM HaMNPsKEHUS;

YCINOBHO-MOCTOSIHHbIE MOTEPU 3MNEKTPOIHEPTNM NPUHMMAIOTCH B COOTBETCTBMU C NyHKTOM 10 B LenoM 1 no
YPOBHAM HanpshKeHus;

noTepu anekTpoaHeprnn, obycrnoBneHHble AOMYCTUMbIMU NOTPELUHOCTAMWU CUCTEMbI yYeTa 3MeKTPO3HEepruu,
OonpeaensiTcs B cOOTBETCTBUM € hopmynon (3) u pacnpenenstoTcs no ypoBHSIM HaMpsKeHWUs1 B COOTBETCTBUM C
pasgenowm IV npunoxexus 1;

TEXHOMOrMyeckne noTepu ANEeKTPOIHeprum onpenensioTcs B COOTBETCTBUMM ¢ dopmyrnon (5) B LernomMm un no
YPOBHAM HanpsiKeHus!.

18. HopmupoBaHue noTepb 9neKkTpoaHeprum B anektpuyecknx cetsax TCO, gns koTopbix nepedada
3ANEKTPO3HEPrum He ABMNSETCH OCHOBHbIM BUAOM AeATENbHOCTU (Janee - NpeanpusTus), okasbiBalowmnx yecnyru rno
nepegave aMnekTposHeprum noTpedbutensm (cybaboHeHTam), MOAKIMOYEHHBIM K 3MIEKTPUYECKON CETU NpeanpuaTus,
BbINOMHAETCS B COOTBETCTBMU C OBOLMMM NPUHLMNAMN HOPMUPOBAHWS TEXHOSOTMYECKUX NOTEPb 3MEKTPO3IHEPTnn
(MyHKTBI 7 - 17 HacToALeNn rmasbl).

19. PacuyeT TexHOMOrM4yecknx noTepb SNEKTPOSHEPrUU Ans Npeanpuatuii 3a 6a3oBbi Nepuod LOIDKEH
BbINONHATLCA B COOTBETCTBUM C NpunoxeHnem 1 k Hactoswen NHCTpykumm.

20. ®opmbl 060CHOBbBIBAKOLWUX MaTepuarioB 3anofiHAKTCA AONS 3NEKTPUYECKOW CeTU, Y4acTBYHOLLEN B
npouecce nepegayn aneKkTposHeprum cybaboHeHTam.

21. OOopynoBaHWe 9MeKTPUYECKON CeTU NPeanpusaTusl, UCMofb3yemMoe TOSMbKO Ans  COBCTBEHHOro
noTpebneHns aNeKTPO3HEPIUK, U3 pacyeTa UCKIIoYaeTCs.

22. B cniyyae oTcyTCTBMS COOCTBEHHOrO NOTPEONEeHUs B 3NEKTPUYECKOW CEeTU, y4acTBYHOLLEN B npoLecce



nepegayn 3neKkTposHeprum cybaboHeHTam, HOPMUPOBAHME MOTEPb 3ANEKTPOSHEPIMM OCYLLECTBISAETCA C Yy4YeToM
cneayroLmnx ocobeHHoCTEN:

DOanaHc anekTpo3Heprum coctaBnseTcs Ans BblOENEHHOW 3NEKTPUYECKOM CeTW, YYacTBYHOLLEN TOMbKO B
npoecce nepegayn arekTposHeprum cydbaboHeHTam 3a 6a30BbIV 1 HA perynupyembli nepuoapl;

HOPMaTuUB TEXHOMOrMYECKUX MOTEePb 3MEKTPOIHEPIMM Ha perynupyemMbin nepuog onpegensercs no
dopmynam (1) - (5) HacTosiwen rnaebl. [pu aTom B popmyne (1) npuHMMaeTcsa OTMNyCcK B CeTb, y4acTBYOLWMIA B
npolecce nepegayun anekTposHeprum Toneko ans cybaboHeHToB.

23. B cny4yae Hanuumns 06beMOB 3NeKTPO3Heprumn aAns cobCcTBEHHOro NOoTpedbneHns B SNeKTpUYEeCcKon ceTu,
yyacTBylOLlen B npoLecce nepefadn anekTposHeprum cybaboHeHTam, HOPMUPOBaHWE MOTEPb 3NEKTPOIHEPTrUU
OCYLLIECTBMSETCS C Y4ETOM CrneaytoLLnx ocobeHHoCTen:

©anaHC anekTpoSHeprun cocTaBnseTca AMS BblAENEHHON 3MNEKTPUYECKOM CeTun, yyacTByloLen B npolecce
nepeagayun anekTposHeprum cybaboHeHTam, ¢ y4eToM COBCTBEHHOro noTpebneHus n notpebneHms cybaboHeHTamm
3a 6a30BbIN U HA pPerynupyeMbIi Nepuoasbl;

DanaHc bopmupyeTcsi C y4eTOM CYyMMapHOIO OTMyCKa 3NEKTPO3HEPIUK B CETb NPEANpPUSTUS;

pacyeT TEXHOJIOMMYECKMX MOTEPb 3NEeKTpoaHeprnn 3a 6asoBbIN Mepuog BbINONHSAEeTCA B 0b6opyaoBaHuM,
yyacTBylOLIEM B MpoLecce nepefayn 3nekTposHeprum cybaboHeHTaM, C yd4eToM Harpy3ok, oOyCroBMEHHbIX
COOCTBEHHbIM NOTpPebneHneM 1 noTpebneHnem cy6aboHeHTOB;

TEXHOMOIMYecKMe MOTEPU JNEKTPOSHEPrMM Ha perynupyeMbil  nepuog BbIOENEHHOro y4yactka ceTu
onpegenstTca no dopmynam (1) - (5) HacTtoswen rnaebl. Mpyn atom B dopmyne (1) NnpMHMMaeTcs CyMMapHbIN
OTNYCK B CETb NPEANpPUSATUS;

TeXHOJIOTUUE CKHUE noTepu BJIEKTPOBHEPTUN Ha pPeryIupyeMBlt nepuon
(OenbTa W ) OJiga CcyOabOHEHTOB OINpemeyidinTcsa o0 QopMyie:
TIIS.CB.P
W
II.CB.P
ODenbTa W = JesibTa W X ————————————————— , (7)
TIIS3.CB.P TIIS.3nCUjIoH. P W + W

I.CII.P I.Ce.P

roe JesneTa W - TEeXHOJIOTUUYEeCKME [IOTEPU BJIEKTPO3HEPI'UNU Ha
TIIS.9ncuioH. P

perynmMpyeMen nepmuon, onpenesyigeMsle s

BEIIEJIEHHOTO YydacTka CeTM, ydacCTBYKUEeTro B

npouecce nepenauy sJEKTPOsHepruu cyBaboHeHTam
¥ Ha CODOCTBeHHOe MHnoTpebjieHUue;

W - obbeM I[epelaHHOM BJIEKTPORHEPT UM IJId cy6abOHEHTOB Ha
II.CB.P
PeryJIMPYEeMEl [1ePUOI;
W - 00OBeM IepelDaHHOM 3JIEKTPORHEPIUM IOJiS COOCTBEHHOTO NOTpebiieHus
n.Cri.p

NPpennpmusaTrs IO BJEKTPUUECKOM CeTHu, ydacCTByWIeM B IIpolecce
nepenauy BJIEKTpOoHepTuu cybaboHeHTaM;
OTIyCK B CeTb mja Cy0abOHEHTOB Ha peryaupyeMmels nepuon (W )
OC.CB.P
omnpeneydgeTcsa o dopmyJe:

W =W + JIenepTa W ; (8)
OC.CB.P II.CB.P TIIS.CB.P

HOPMAaTWBHEE TEXHOJIOTMUECKME IIOTEPM SJIEKTPOSHEPIMM Ha peryJMpyeMEN
nepmon njasa CcybabOHEHTOB OIpenesyidinTcsa 10 dopMmyJie:

HDenvTa W
TII3.CB.P
Jenpra W = —————————————————— x 100. (9)
HTIIS.CBE.P W
OC.CB.P

24. B cnyd4ae HEBO3MOXHOCTM pasfeneHuss 06opyaoBaHUsi 3MNEKTPUYECKOW CeTu MpeanpusaTus  Ha
obopygoBaHue, MCMonb3yeMoe TOMbKO Ans COBCTBEHHOro noTpebneHus anekTpoaHepruv, u obopyaoBaHuve,
yyacTBylollee B Mnpouecce nepefadv anekTpoaHeprnn cybaboHeHTam, OonyckaeTcs pacyeT TEeXHONOMMYecKmx
noTepb 3NEKTPO3HEpPrM 3a 6a3oBbLIN NEPUOL NPOBOAUTL B LIENOM MO SMIEKTPUYECKON CeTu npeanpuatms. Pacuet
BbIMOSHAETCSA B COOTBETCTBMM C NyHKTamu 18 - 20, 23 HacTosLen rnasbl.



IV. TpeboBaHusa K 0OOPMIIEHMIO U COCTaBY
060CHOBbIBaOLLEN AOKYMEHTaLMN

25. ObocHoBbIBaWas OOKyMeHTauus OpoluopyeTcs B OTAENbHYI KHUTY WM BKOYAET: MOSCHUTEMbHYIO
3anMcky ¢ ODOCHOBaHMEM 3HAYeHW HOPMAaTUBOB TEXHOJOTMYECKMX MOTEPb SMEKTPO3IHEPIMM Ha nepuoa
perynupoBaHus, pesynbtathbl pacdeta TIN3 n HTT3 Ha perynupyembiii 1 6a30BbI nepuoabl.

26. B coctaB 060CHOBbIBaKOLWMX MaTepmuanoB BXOOAT AaHHble O BGanaHcax M noTepsix SMeKTPo3dHeprun, a
Takke Apyrnx nokasartenax anektpuyeckux ceten TCO, ®CK n MCK (npunoxeHus 3, 4, 5 <*> Kk HacTosLlen
UHcTpyKumm):

<*> TCO npegcTtasnstoT nHdopmaumto cornacHo Mpunoxenuto 3. PCK n MCK - cornacHo MpunoxeHuto 4,
npeanpuatna (TCO, ans KoTopbixX nepegada 3MeKTPO3HEPrMM He SBMSEeTCA OCHOBHbIM BUOOM LEATENbHOCTU) -
cornacHo lNMpunoxeHuto 5.

3a 6a30BbIV Nepurop;

nokasatenu 6anaHca aneKTPo3Heprumn B LIESIOM MO 3NeKTPUYECKMM ceTam (Tabnvua 1 npunoxenun 3, 4, 5);

CTpyKTypa GanaHca 3neKkTpo3HePrumn No YpoBHAM HanpsikeHust (Tabnvua 2 npunoxexun 3, 4, 5);

CTPYKTYpa NepeToKoB aneKTpo3Heprum (Tabnuua 3 npunoxexun 3, 4, 5);

CTPYKTYpa TEXHOMOrM4YeCcKnX NoTepb ANeKTpoaHeprum (Tabnuua 4 npunoxexun 3, 4, 5);

nporpaMmma CHuwxeHus notepb (Tabnuua 5 npunoxexun 3, 4, 5);

CBOAHbIN HanaHCc 3NeKTPO3HEPrnK NO YPOBHSM HanpskeHus (Tabnuvua 6 npunoxenun 3, 4, 5);

KOMNMNYECTBO N YCTAHOBMNEHHAsi MOLLHOCTb TpaHccopMaTopoB (Tabnuvua 7 npunoxenun 3, 4, 5);

KONMMYECTBO M MOLLHOCTb YCTPOWCTB KOMMNEHCALMN peakTUBHOM MOLLHOCTM (Tabnuvua 8 npunoxenun 3, 4, 5);

NPOTSHKEHHOCTb (MO UensaM) BO3AYLUHbIX U KabemnbHbIX NMHWN 3NeKTpornepeaayn u WmnHonposoaos (Tabnuvua
9 npunoxenun 3, 4, 5).

Ha perynupyembiii nepuog;

nokasartenu 6anaHca aneKTposHeprum B LIENOM Mo 3NeKTpUYeckMM ceTam (Tabnuvua 1 npunoxenun 3, 4, 5);

CTpPyKTypa GanaHca aneKkTpo3HepPrum No YPoBHAM HanpsbkeHust (Tabnvua 2A npunoxenun 3, 4, 5);

CTPYKTypa TEXHOMOrM4EeCKUX NoTepb 3NeKTpoaHeprum (Tabnuua 4A npunoxenun 3, 4, 5);

nporpamMmma CHWxeHus notepb (Tabnuua 5 npunoxexun 3, 4, 5);

CBOAHbIN HanaHCc 3NeKTPO3HEPrnK NO YPOBHSM HanpskeHus (Tabnuvua 6 npunoxenun 3, 4, 5);

KOMNMNYECTBO N YCTAHOBMNEHHAst MOLLHOCTb TpaHcdopmMaTopoB (Tabnuvua 7 npunoxenun 3, 4, 5);

KOMNMNYECTBO N MOLLHOCTb YCTPOMCTB KOMMNEHCaLUN peakTMBHOM MoLLHOCTK (Tabnvua 8 npunoxeHnn 3, 4, 5);

NPOTSXKEHHOCTb (MO uensam) BO3AYLUHbIX U KabemnbHbIX NMMHUN 3nekTponepeaayn u WnHonposodos (Tabnuvua
9 npunoxenun 3, 4, 5).

27. Bce pesynbtatbl pacdetoB HTIO 3a 6as3oBbii M Ha perynupyembiin nepuogbl MuHaHepro Poccum
nony4yaet Ha 6ymaXHOM HOCUTENe 1 B ANIEKTPOHHOM BUAE:!

NosSICHUTENbHasA 3anucka - B oopmaTe TEKCTOBOrO NpoLLeccopa;

0a3sbl 4aHHbIX (MPU NCMOMb30BaHMM NporpamMmmHoro obecneveHus);

pacyeTbl B oopmarte TabnmnyHoro npoueccopa (B cnyvyae oTCyTCTBUSA NPOrpaMMHOro obecneyeHus);

Tabnuubl npunoxenun 3, 4, 5 B dhopmarte TabnmyHoro npoLeccopa nnm B goopmaTe TEKCTOBOMO npoLeccopa.

28. TlporpaMMHble KOMMMEKCbl MO pacyeTy MoTepb OCHOBBLIBAOTCA Ha MeTodax pacyeta noTepsb,
YCTaHOBIEHHbIX HAacToAWwen VIHCTpyKUnen, n UMetoT cepTudmKaT COOTBETCTBUS.

29. B nosCHWTENbHOW 3anucke YkasblBalOTCA cBedeHuMs 00 ucnonb3yeMblX MporpaMmax pacyeTa
TEXHOMOrMYECKUX MOTEPb ANEKTPOIHEPIMN B ANEKTPUYECKNX CETAX (HauMeHOBaHue nporpammbl, HaMMeHOBaHWe
paspaboTunka, HOMep U rof pa3paboTkn NCNONb3yeMon BEPCUM, KONUS cepTudmkata cooTBETCTBUA 1 Op.).



Mpunoxexue 1

K VHCTpyKLMKN NO opraHu3aumm

B MuHMCTEpCTBE SHEPreTUKM
Poccuiickon depepaumm

paboTbl No pacyeTy

1 060CHOBaHUIO HOPMaTNBOB
TEXHOITOrM4YeCcknx noTepb
3MNEKTPO3HEPIUM NPY ee Nepefave
NO 3NTIEKTPUYHECKUM CETAM

METOOWMKA
PACHETA TEXHOJNIOMTMYECKNX NOTEPb 3JIEKTPO3SHEPT N
MPW EE NEPEOAYE MO 3NEKTPUYECKMM CETAM B BA3OBOM MNEPUOAE

I. MeToabl pacyeTa yCroBHO-MNOCTOSIHHbIX NMOTEPb
(He 3aBUCALLMX OT Harpyskn)

1. YCNOBHO-NOCTOSIHHbIE NOTEPUW BKIOYAIOT:
noTepu Ha XONOCTOM X0 CUIOBbIX TpaHcopMaTopoB (aBToTpaHCHOPMaToOpPOB);
noTepu Ha KOPOHY B BO3AYLUHbIX NMMHUSX (ganee - BJ1) 110 kB v Bbiwe;

noTepu B CMHXPOHHbIX KOMMNEeHcaTopax, baTtapesx CTaTUY4ECKUX KOHOEHCATOPOB, CTAaTUYECKUX TUPUCTOPHBIX

KOMneHcaTopax, WyHTUPYLWNX peaktopax (ganee - LWP);

noTepu B COEOAUHMUTENbHbIX MpoBoAax WM COOPHBbIX LWMHAX pacnpefenuTenbHbIX YCTPOWCTB MOACTaHLMIA

(oanee - CIIC);

noTepyu B CUCTEME y4yeTa INeKTpo3Heprum (TpaHcdopmaTtopax Toka (ganee - TT), TpaHcdopmaTopax

HanpsxeHus (ganee - TH), cyeTyMKax n CoeaUHNUTENbHBIX NPOBOAAX);
noTepu B BEHTUIbHbBIX Pa3psifHUKaX, OrPaHUYMTENSIX NepeHanpsKeHNI;
noTepw B YCTPOWCTBaxX NPMCOEOUHEHMI BbICOKOYACTOTHOM CBSA3M (darnee - BY cBaA3w);
noTepu B n3onauun kabenew;
noTepu OT TOKOB yTeukn no unsonaropam BJT;
pacxof 3neKTpO3Heprum Ha cobcTBeHHbIe Hyxabl (ganee - CH) noactaHumi (ganee - MNC);
pacxof 3NeKTPO3IHEPrMM Ha NnaekKy rornoneaa.

2. TIloTeps DIEKTPOBHEPIMM XOJIOCTOTO xoza (majslee - XX) B CUJIOBOM
TpaHc@opMaTope (aBTOTpaHCchOpMATOpE) ONPEemeJyidloTCsa Ha OCHOBE IIPMBEINEHHHX B
[IaCIOPTHEIX IaHHEX OOOPYIOBAHMS IOTEPb MOMHOCTM XOJIOCTOTO xozma JenbTa P ,

x
no dopwmye:
U
m i 2
IDenvTa W = JenbTa P SUM T (——=———- ) , kBT.u, (1)
X x i=1 pi U
HOM
roe T - 4uKcJo yacos paboTel TpaHcbhopmMaTopa (aBToTpaHcdopMaTopa) B i-oMm
pi
pexumMme, U;
U - HalpsxeHMNe Ha BEICIIEV CTOpPOHEe TpaHchopmaTOopa
i
(aBTOTPAHChOPMaTOpPa) B 1i-oMm pexume, kB;
U - HOMMHAJIbHOE HalpsSXeHue BEICLIEV OBOMOTKM TpaHchopMaTopa
HOM

(aBTOTPaHCOOPMaTOPA), KB.

HanpsixeHne Ha TpaHcdopmartope (aBToTpaHcopmaTope) onpefensieTcs C NoMOLLbI U3MEPEHUA UK C
NMOMOLLLbIO pacyeTa YCTaHOBMBLLENOCS pexuma CeTu B COOTBETCTBUMN C 3aKOHAMM 3MEKTPOTEXHUKMN.

[onyckaeTtcsa ons cunoBbIX TpaHCHOPMaTOPOB (aBTOTpaHCHOPMATOPOB) NOTEPU MOLLHOCTU XX onpenensaTb
C YYETOM MX TEXHUYECKOTO COCTOSHMS U cpoka ChnyX0bl NyTeM WU3MEpPeHU 3TUX MNOTepb MeTOoLaMM,
NPUMEHSEMbIMU Ha 3aBOLAX-U3rOTOBUTENAX MNPU  YCTAHOBMIEHMM NACAOPTHLIX AaHHbIX TpaHcopMaTopoB
(aBTOTpPaHccopmaTopos). MNpu 3TOM B 0OOCHOBLIBaKLWME MaTepuansl LenecoobpasHo BkOYaTb oduULManbHO
3aBepeHHble B YCTAHOBMEHHOM NOPSAAKE NPOTOKOMbl U3MEPEHNIA MOTEPb MOLLHOCTH XX.

3.

[loTepu osJlekTposHeprum B 1P onpenesidaoTcd IO dopmysie (1) Ha OCHOBe

NPMBEOEHHEIX B I[ACHOPTHHIX  OaHHBX obopynoBaHMAa I[OTepb MOWHOCTM JemspTa P .

p



JonyckaeTca ONpenesyars IIoTepu B P Ha OCHOBEe JaHHBEIX Tabjamuer 1. [ToTepn
SJIEKTPOBHEPIUM B  COOPHEBIX mMHax pacnpeneamTesibHBIX YCTPOMCTE I[NOIACTAaHLUUM
OlpenesigloTCsa Ha OCHOBE HAaHHEIX Tabjamuel 1.

Tabnuua 1

[MoTepu anekTposHeprnn B LUYHTUPYOLLNX peakTopax (LUP)
W coeamHuTenbHbIX NPoBOAax U COOPHbLIX WNHAX pacnpeaenuTenbHbIX
yctponcTs nogctaHumn (Crrc)

Bun obopynoBaHMA YOeJibHEIe IOTEepM 3JIEKTPOSHEePI'MM [IPM HalpaXeHur, KB
6 10 15 20 35 60 110 | 154 220 330 500 750

P, THC. 84 84 74 65 36 35 32 31 29 26 20 19
kBT.u/MB ‘A
B T'Oono
CIIC, TeHC. KBT.Y 1,3 1,3 1,3 1,3 3 6 11 18 31 99 415 737
Ha [IC B ron

IIpyMeuaHye - 3BHaUeHUs [OTepb, [pPMBEeNeHHHEe B Tabiuile, COOTBETCTBYIT
rony C umcjyoM nHer 365. Ilpu pacueTe NOTEpb B BUCOKOCHOM T'OIYy IPUMEHSEeTCs
kosbduumenT k = 366/365.

[MoTepu anekTposHeprun B COEANHUTENbHbBIX NMPOBOAAX U COOPHBIX LUMHAX pacnpenenuTenbHbIX YCTPONCTB
TI 6-20/0,4 kB He paccunTbiBaOTCA.

Ecnn npu onpegeneHnn HOpMaTUBHBIX TEXHONOMMYECKUX MOTEPb SMNEKTPOIHEPIrMM BbINOSHANMUCH pacyeThl
noTepb 3NEKTPOIHEPIM B LLUMHONPOBOAAX MOACTAHLMIA, NOTEPU ANEKTPOSHEPTMU B COEAMHUTENBHbBIX NPOBOAAX U
CcOOpHbIX LWWMHAaX pacnpeaennuTenbHbIX YCTPOMCTB HE pacCYnTbIBaOTCS.

4. ToTepw aNeKTPO3HEPTNN B CUHXPOHHOM KomneHcaTope (aanee - CK) nnu reHepaTope, nepeBefeHHOM B
pexum CK, onpeaensitotcst no popmyrne:

2
IDenpTa W = (0,4 + 0,1 bera ) x HenbTa P x T , xBr.u, (2)
CK Q HOM P
roe beTa - KO2QdMUMEHT MaKCMMaJIbHOM Harpy3ku CK B 06a30BOM IepuoIe;
Q
HOenbTa P - [HOTepM MOWHOCTM B pPexXMuMe HOMMHAJIbHOM 3arpys3ku CK B

HOM
cooTBETCTBUUM C HaCHOp’I‘HE;IMM JAaHHBIMIU, kBT.
HonyckaeTcsa onpeaenats notepy B CK Ha ocHOBe AaHHbLIX Tabnuubl 2.

Tabnuua 2

MoTepn aNeKTpO3HEPTNM B CUHXPOHHBIX KOMMEHcaTopax

Bun [loTepu BJIEKTPOBHEPIMUM, THC. KBT.4W B I'OX, NPM HOMMHAJBHOMU
obopynoBaHMSa momHocTm CK, MB-A
5 7,5 10 15 30 50 100 160 320
CK 400 540 675 970 1570 [2160 |3645 4725 (10260
[IpuMeuaHmA :

1. HOpwu momuocTm CK, OTAMUHOM OT NPUBEHNEHHONM B Tabjiuile, HOTEPU
BJIEKTPORHEPTUM OIPeNesiglnTCsa C IIOMOWbBI JIMHEVMHOM MHTEPIOJNSALUN.

2. 3BHaueHMud MOTepb, IPMBEINEHHEE B Tadjiuile, COOTBETCTBYIT IT'OOY C UYMUCIIOM
nHey 365. I[lpu pacueTe NOTEPb B BUCOKOCHOM I'OIYy NpMMeHseTCcs KosbbuumeHT
k = 366/365.

5. ToTepn 3neKTPOSHEPrMM B CTaTUYECKMX KOMMEHCUPYIOLLMX YCTPOWCTBAx - GaTtapesx CraTU4eckmx
koHaeHcaTopoB (ganee - BK) u ctatudeckux TUpUCTOpPHLIX KoMneHcaTtopax (ganee - CTK) - onpegensoTca no
copmyne:

IDenbTa W = JenbTa P x S x T , kBr.u, (3)



Ky Ky Ky P

roe JesbTa P — yIeJIbHBElE IIOTEePM MOUWHOCTM B COOTBETCTBMM C [IaCIOPTHEMMU
Ky
naHHBEIMM KY, kBT/xBap;
S — MOIIHOCTb Ky (oJisa CTK NIPpMHMMaEeTCAa 1o €MKOCTHOM
Ky

cocTaBJdgpolLEeN) , KBap.
[lpy OTCYyTCTBMM [aCIOPTHBEIX HOaHHEIX OOOpyInOBaHMA 3HadeHume JlenbTa P

npuHyMaeTcs paBHeM: oy BK - 0,003 xBr/xBap, ons CTK - 0,006 xBr/xBap.

6. NoTepn anNeKTpO3HEPrnn B BEHTUMNbHbLIX pa3psgHUKax, orpaHUUYUTENAX NepeHanpsKeHun, yCTponcTBax
npucoeanHeHns BY cBa3W, nameputenbHbiX TpaHchopMmaTopax HanpsKeHWs, anekTpuyeckux cvetdmkax 0,22 -
0,66 kB npuHMMaloTCa B COOTBETCTBUM C AaHHBIMW 3aBOAOB - U3roToBuTenen obopyaosaHus. lNMpu oTcyTcTBUM

AaHHbIX 3aBOOa-nU3rotoBUTENld pacyeTHble NoTepun NpMHMMaroTCA B COOTBETCTBUN C Tabnuuen 3.

lMoTepw aNekTpoO3HEPrnn B BEHTUMbHbIX
pas3psigHukax (PB), orpannuntensx nepeHanpsbkeHunn (OMNMH),
n3mepuTenbHbIX TpaHcdopmaTtopax Toka (TT) n Hanpsikenus (TH)
n ycTpourcTeax npucoeanHeHuns BY ceasu (YIBY)

Knacc [loTepu 3JIEKTPODHEPIUM, THIC. KBT.4W B I0om, IO BUIaAM
HAIpPSAXeHUd, obopynoBaHMa
xB
PB OIlH TT TH YIIBY
6 0,009 0,001 0,06 1,54 0,01
10 0,021 0,001 0,1 1,9 0,01
15 0,033 0,002 0,15 2,35 0,01
20 0,047 0,004 0,2 2,7 0,02
35 0,091 0,013 0,4 3,6 0,02
110 0,60 0,22 1,1 11,0 0,22
154 1,05 0,40 1,5 11,8 0,30
220 1,59 0,74 2,2 13,1 0,43
330 3,32 1,80 3,3 18,4 2,12
500 4,93 3,94 5,0 28,9 3,24
750 4,31 8,54 7,5 58,8 4,93

[IpuMeuaHMa

1. TloTepu sJyexTposHepruu B YIIBY maHel Ha OonHy (asy, IJg OCTAaJIBHOIO
obopynoBaHMsa — Ha Tpu GasH.

2. Ilorepu B Tpex omHobazuHelx TH OpMHMMAKTCS PaBHEMM I[IOTEPSAM B OIHOM
TpexdasuoMm TH.

3. Tlorepu saekTposHeprum B TT HanpsxeHueMm 0,4 kB NPpMHMMAKOTCA pPaBHEMU
0,05 TeIC. KBT.4Y/TOX.

4. 3BHaAUEeHMUs [OTEePb, IIPUBEIEHHBEE B Tabjuie, COOTBETCTBYIT TOOy C
uycyoM nHer 365. [lpy pacueTe MOTEPH B BMCOKOCHOM IOy IMIPMMEHSEeTCS
kosbduLmenT k = 366/365.

5. Iotrepu saexTposHepruu B TT m TH BKJOUYAKLT [IOTEepM B CcUeTUMKAX,
BXOOAWIMX B COCTaB MU3MEPUTEJIBHBIX KOMIIJIEKCOB.




[MoTepn aNeKTpoIHepPrun B aNeKTpUYECcKNX cyeTymkax npamoro BkroyveHus 0,22 - 0,66 kB npuHumaloTcs B
COOTBETCTBMU CO CneayloLwmMm JaHHbIMKY, KBT.4 B rog Ha OAMH CHETYMK:

OAHOMasHbIN, MHOYKLUMOHHBIV - 18,4;

TpexdasHblin, UHOYKUNOHHbLIN - 92,0;

OAHOMa3HbIN, 3NEKTPOHHbIN - 21,9;

TpexdasHbIi, ANEKTPOHHbIN - 73,6.

7. lNoTepun aneKkTpoO3HepPrum Ha KOPOHyY ONpeaenstTCa Ha OCHOBE AaHHbIX 06 yAenbHbIX NOTEPSX MOLLHOCTH,
npuBeaeHHbIX B Tabnuue 4, n 0 NpoaoMKUTENBHOCTSX BUAOB NOroAdbl B TedeHne pacyeTHoro nepuoga. [Npu atom K
nepvoaam xopoLuer noroabl (4ns Lenen pacyeTa Nnotepb Ha KOPOHY) OTHOCAT norofy ¢ BnaxHocTbio meHee 100%
W ronone; K nepmoaam BraXXHOW Noroabl - 4OXAb, MOKPbIN CHEr, TYMaH.

Tabnvua 4

YpenbHble noTepun MOWHOCTUN Ha KOPOHY

Hanpaxeunue BJI, CyMmapHoOe YIOeJIbHEIE IIOTEepM MOWHOCTM Ha KOPOHY,
TUII OINOPH, UYMCJIIO cedeHMe KBT/KM, OPM BUOAX [IOT'OIELL
1 cedeHMe IIPOBONOB B
OpoBOOOB B (ase base, MM2 xopoumasa |CyxOM CHeI'| BJlaxHas M3MOPO3b
750-5x240 1200 3,9 15,5 55,0 115,0
750-4x600 2400 4,6 17,5 65,0 130,0
500-3x400 1200 2,4 9,1 30,2 79,2
500-8x300 2400 0,1 0,5 1,5 4,5
330-2x400 800 0,8 3,3 11,0 33,5
220cT-1x300 300 0,3 1,5 5,4 16,5
220cT/2-1%300 300 0,3 1,4 5,0 15,4
220x6-1x300 300 0,4 2,0 8,1 24,5
220%6/2-1x300 300 0,4 1,8 6,7 20,5
220-3x500 1500 0,02 0,05 0,27 0,98
154-1x185 185 0,12 0,35 1,20 4,20
154/2-1x185 185 0,09 0,26 0,87 3,06
110cT-1x120 120 0,013 0,04 0,17 0,69
110cT/2-1%x120 120 0,008 0,025 0,13 0,47
110x6-1x120 120 0,018 0,06 0,30 1,10
110%x6/2-1x120 120 0,01 0,035 0,17 0,61
[lpmMeyaHn s
1. Bapmautr 500-8x300 coorBercTByeT BJI 500 kB, mDOoCTpoeHHOM B TrabapuTax
1150 xB, Bapmant 220-3x500 - BJ 220 xB, noctpoeHHoM B rabapurax 500 xB.
2. BapmanHte 220/2-1x300, 154/2-1x185 m 110/2-1x120 CcOOTBETCTBYIT
opyxuenHem BJI. IloTepm BO BCeX Clydadax IIPMBEINEHH B pacueTe Ha OOHY Lelb.
3. VHpmexkce "cT" m "x0" 0003HaAUAT CTAaJIbHHE M XeJjle300eTOHHEE OIIOPH.
4. Ina JMHMM Ha OEPEeBSHHEIX ONOpax MNPMMEHSAT OaHHBE, IPMBEINEHHEIE B
Tabamule IOJ8 JMHMM Ha CTaJIbHBEIX Ollopax.

Mpn OTCYTCTBUU Aa@HHBLIX O MPOAOCIHKUTENBHOCTAX BUAOB MOroAdbl B TEYEHME pacyeTHOro nepuoga norepwu
3MNEKTPOSHEPIMM Ha KOPOHY onpenensawTca no Tabnvue 5 B 3aBUCUMOCTM OT pernoHa pacrofioXeHUst JIMHUMN.
Pacnpepnenexue cyobektoB Poccuiickon Pegepaumm no permoHam npuBefeHo B Tabnuue 6.



YaenbHble rofoBble NOTEPU IMIEKTPOSHEPTUM HA KOPOHY

Hanpaxeunue BJI, YOesbHEE MOTEPM 3JIEKTPOSHEPIMU Ha KOPOHY, THC. KBT.uU/KM
kB, 4Ymcio m B I'0On, B pPeIMoOHe
CedeHKre IMIpOBONOB
B daze 1 2 3 4 5 6 7
750-5x240 193,3 176,6 163,8 144,6 130,6 |115,1 153,6
750-4x600 222,5 203,9 189,8 167,2 151,0 |133,2 177,3
500-3x400 130,3 116,8 106,0 93,2 84,2 74,2 103,14
500-8x300 6,6 5,8 5,2 4,6 4,1 3,5 5,1
330-2x400 50,1 44,3 39,9 35,2 32,1 27,5 39,8
220cT-1x300 19,4 16,8 14,8 13,3 12,2 10,4 15,3
220cT/2-1x300 18,0 15,6 13,8 12,4 11,8 9,7 14,3
220x6-1x300 28,1 24,4 21,5 19,3 17,7 15,1 22,2
220%6/2-1x300 24,0 20,7 18,3 16,5 15,1 12,9 19,0
220-3x500 1,3 1,1 1,0 0,9 0,8 0,7 1,0
154-1x185 7,2 6,3 5,5 4,9 4,6 3,9 5,7
154/2-1x185 5,2 4,6 4,0 3,6 3,4 2,9 4,2
110cT-1x120 1,07 0,92 0,80 0,72 0,66 0,55 0,85
110cT/2-1x120 0,71 0,61 0,54 0,48 0,44 0,37 0,57
110x6-1x120 1,71 1,46 1,28 1,15 1,06 0,88 1,36
110%x6/2-1x120 0,93 0,8 0,7 0,63 0,57 0,48 0,74
[IpuMeuaHmAa
1. 3HaueHMs [OTepb, NpMBEeIeHHHEe B Tabauuax 4 u 5, COOTBETCTBYWOT IOy
c umcJyoM nHey 365. Ilpu pacueTe NOTEPb B BMCOKOCHOM IOy NPMUMEHSEeTCH
kosbbuumeHT k¥ = 366/365.
2. s JIMHWY Ha HOepPeBSHHBIX Ollopax IIPUMMEHSIT IaHHBE, [IPMBeIeHHbEe B
Tabyauie OJg JIMHMM Ha CTaJIbHEIX Olopax.

[lp pacdeTe NOTEPb 3JIEKTPOJHEPIMM Ha
OTIMUYANIVMMICA OT IPUBEIEHHEIX B Tabnauiax
YMHOXaKnTCd Ha oTHomeHue F /F , roe F

T & T

npueeneHHoe B Tabmmuax 4 m 5; F

b

4

KOPOHY Ha JIMHUAX C CeUYeHMUaMH,
3HaueHmsa Tabmuu 4 u 5

u 5,

— CyMMapHOe cCceueHHMe IIPOBOIOOB

bazwl,

- @aKTMHeCKOG cedueHre IIpOBOIOB JIMHNVNM.

Tabnuua 5



Pacnpegenenune cydbektoB Poccuiickonn Pegepaumm no permoHam

N TeppuTOopMallibHEIE OOPA30BaAHMA, BXOOAUIIME B PETMUOH
permu-
OHa

1 Pecnybnuka Caxa (AxyTus), XabapoBCKUNM Kpak

Obnactu: KamuatTckas, MarajaHckasa, CaxaJMHCKaA.

2 Pecnybnuku: Kapenmsa, Kowmum
ObyacTtm: ApxaHTresibCckas, KanmHuMHIpanckasa, MypMaHCKad

Pazsanckasa, Camapckasa, Caparosckas, CmojeHckas, Tamborckas,
Teepckasa, Tynbckasa, YJIbSHOBCKAad, SfpocijaBcKas

3 ObmacTtm: Bomoronckas, JleHuHTpanckas, Hoeropomckasa, IlckoBckasd
4 Pecnybnuku: Mapum Oiu, Mopmosusa, TarapcTaH, YIMypTCKad,
Yypawmckada

Obmactm: Benroponckas, BpsaHckas, BrnammuMmupckas, BoporHexckasd,
VBanoBckasda, Kamnyxckasa, Kuposckaga, Kocrtpomckasa, Kypckaga, Jluneuxkasd,
Mockoeckasda, Hmxeroponckasa, Opisioeckasd, IleH3seHckad, IlepMckadg,

Yepkecckada, Kanmelkusa, CeepHasa OceTmsa - AnaHusa, YeueHcKas
Kpas: KpacHomapckuy, CTaBpPOIOJIbCKUMN
ObjnacTtm: AcTpaxaHckas, Bogrorpanckas, PocTorBckasd

5 Pecnybnuku: IdarecraH, MHrywetusa, KabapaomHo-Bankapmsa, Kapaudaeso-

6 Pecnybnuka BamkopToCcTaH
Obnactm: Kypraunckas, OpenHbyprckas, YenabuHcKasa

7 Pecnybnuku: Bypsarusa, Xakacusa, AnTan

Kpas: Anranckuii, KpacHogapckul, [IpUMOPCKUM

Obmnactm: AMypckas, lVpkyrckasa, Kemeposckas, HoBocubupckas,
Ceepninosckasa, Tomckasd, TiMeHCKas, UYMTHMHCKAA

Tabnuua 6

BnusHne paboyero HanpskeHWsl NMHWMM Ha MOTEPU HA KOPOHY YYUTbIBAETCSH YMHOXEHWEM [aHHbIX,

npuBeneHHbIX B Tabnuuax 4 n 5, Ha kKoadhpmumeHT, onpeaensaembii No opmyre:

2
K = 6,88 U - 5,88 10U ’
U xop OTH OTH
roe U - OTHOIEeHMe pabouero HAaNPAXEHUA JIMHMM K €I'0 HOMMHAJIbBHOMY 3SHAaYeHMO.

OTH

B cnyyae oTtpuuaTenbHOro 3HadeHust koadduumeHTa, onpegensemoro no dopmyne (4) (Npy HU3KMX

pabouunx HanpskeHNsXx), 3HadeHne KoahULMEeHTa NPUHMMAETCS PaBHbIM HYTHO.

8. MNMoTepwn 3MNekTpoaHeprnn oT TOKOB YTEYKMU MO U30NsTopamM BO3AYLUHbLIX JIMHWUIA ONpeaensitoTCs Ha OCHOBE
OaHHbIX 006 yaenbHbIX NOTePSIX MOLLHOCTU, NPUBEAEHHbIX B Tabnuue 7, 1 0 NPo4oIMKUTENBHOCTSAX BUAOB Noroabl B

Te4yeHune pac4eTHoro nepuoga.

Mo BNUSIHWIO Ha TOKU yTeYkM BuAbl norogpl odbeauHATCca B 3 rpynnbl: 1 rpynna - xXopowas noroga c
BnaxHoctblo MeHee 90%, CyxoW cHer, U3MOpO3b, rofnornef; 2 rpynna - AoXAb, MOKPbIA CHer, poca, XopoLuas

noroga ¢ BrnaxHocteto 90% n 6onee; 3 rpynna - TymaH.



Tabnuua 7

YaenbHble NoTepU MOLLHOCTU OT TOKOB yTeYKM No naonaropam BJl

T'pynna YOeJsibHBEIE [OTEPM MOUIHOCTM OT TOKOB YTEeUKM [I0 M30JiaTopamM, KBT/KwM,
IIOTOIEL Ha BJI HanpgaxeHueMm, kB
6 10 15 20 35 110 154 220 330 500 750
1 0,011 (0,017 |0,025 |0,033 |0,035 |0,055 0,063 [0,069 |0,103 |0,156 |0,235
2 0,094 (0,153 (0,227 0,302 |0,324 {0,510 0,587 [0,637 [0,953 |1,440 |2,160
3 0,154 0,255 (0,376 |0,507 |0,543 [0,850 0,978 |1,061 |1,587 [2,400 |3,600

I'IpM OTCYTCTBUMN [OaHHbIX O NpPOAOIDKUTENIbHOCTAX pPa3yindHbiX MOroAHbIX ycn03vu7| rogosblie notepu
ANIEKTPOIHEPINN OT TOKOB YTE4YKN NO N30JIATOpaM Bl NPUHNMAaKTCA NO AaHHbIM Tabnmubl 8.

Tabnuua 8
Y,u,eanble rogoBble NOTEePU INEKTPOIHEPIUN OT TOKOB YTEHKU
no naonstopam BJl
Homep YOeJsibHBIE IIOTEPM BJIEKTPOJHEPIMM OT TOKOB yYyTEUKM IIO
permoHa nzojsaropaMm BJI, TeIC. KBT.U/KM B TOH, NIPM HANPIXEHMM, KB
6 10 15 20 35 110 154 220 330 500 750

1 2 3 4 5 6 7 8 9 10 11 12
1 0,21 0,33 0,48 0,04 0,69 1,08 1,24 1,35 2,01 3,05 4,58
2 0,22 0,35 0,52 0,68 0,73 1,15 1,32 1,44 2,15 3,25 4,87
3 0,28 0,45 0,67 0,88 0,95 1,49 1,71 1,86 2,78 4,20 6,31
4 0,31 0,51 0,75 1,00 1,07 1,68 1,93 2,10 3,14 4,75 7,13
5 0,27 0,44 0,65 0,87 0,92 1,46 1,68 1,82 2,72 4,11 6,18
6 0,22 0,35 0,52 0,68 0,73 1,15 1,32 1,44 2,15 3,25 4,87
7 0,16 0,26 0,39 0,51 0,55 0,86 0,99 1,08 1,061 2,43 3,66

[IpyuMeuaHMe - 3HadeHMd [OTepb, NPpMBEeINeHHBEe B Tabjiulle, COOTBETCTBYKT IOOy C

yycyioM nHeM 365. [Ipu pacueTe NOoTepb B BMCOKOCHOM I'ONYy IIPUMEHSETCS
kosdbduLMeHT k = 366/365.

9. Pacxon anekTposHeprMv Ha nnaBKy roriorieda oOnpedensieTcs Ha OCHoBe NpuGOopoB  yyeTa,
YCTaHOBIEHHbIX Ha YCTPOMCTBax nnaBku romoneda. [pu oTCyTCTBMM Takux NpuMOOpPOB y4yeTa [onyckaeTcs
Mcronb3oBaHMe AaHHbIX Tabnuubl 9 B 3aBUCUMOCTU OT paiioHa pacnonoxeHus BJT no rononeny.



YaenbHbIA pacxos anekTpoaHeprum Ha nnaeky rosnonea

4ucio CyMMapHOe YOeJNbHE PacXOol BJIEKTPOBHEPI'MM Ha IJIaBKy
IPOBOIOB B cedeHUe Tojioyena, THIC. KBT.4Y/KM B I'OX, B palfoHe IO
baze un IPOBOIOB B ToJoyeny
ceueHue, baze,

MM2 MM2 1 4
4x600 2400 0,171 0,236 0,300 0,360
8x300 2400 0,280 0,381 0,479 0,571
3x500 1500 0,122 0,167 0,212 0,253
5x240 1200 0,164 0,223 0,280 0,336
3x400 1200 0,114 0,156 0,197 0,237
2x400 800 0,076 0,104 0,131 0,158
2x300 600 0,070 0,095 0,120 0,143
1x330 330 0,036 0,050 0,062 0,074
1x300 300 0,035 0,047 0,060 0,071
1x240 240 0,033 0,046 0,056 0,067
1x185 185 0,030 0,041 0,051 0,061
1x150 150 0,028 0,039 0,053 0,064
1x120 120 0,027 0,037 0,046 0,054

1x95 n meHee 95 0,024 0,031 0,038 0,044

K

2.

[IpuMeuaHmA :
1.

YneJsib HEM pacxon IpueBerneH B pacdeTe Ha Tpu baser.
COOTBETCTBYKT TIongy C UYMCIIOM

BHaYeHMsa pacxona,
oHel 365.

= 366/365.

npuBeleHHBle B Tabiaule,
[Ipy pacueTe pacxola B BMCOKOCHOM I'OOy MNPMMEHAETCH KO3QOMUMEeHT

Tabnuua 9

10. lMoTepn 3NEKTPO3HEPrUM B M3OMSALMM CUNOBbLIX Kabenen npuUHMMaOTCS B COOTBETCTBUM C OaHHbIMU
3aBOLOB - M3rotoButenen obopygoBaHudA. Mpu OTCYTCTBUMM AaHHbIX 3aBOOA-W3rOTOBUTENSI pacyeTHble NoTepu
NPUHMMAalOTCH B COOTBETCTBMM € Tabnuuen 10.



Tabnuua 10

YaenbHble NOTEPU ANEKTPOIHEPTNN B U3ONALNN Kabenen

CeueHnne, YOeJsibHEIE IOTEPM BJIEKTPOSHEPIMM B M30JAUUM KabeJjis, TEHC.
MM2 KBT.u/KM B TOX, IPM HOMMHAJILHOM HANPsXEeHMM, KB
6 10 20 35 110 220
10 0,14 0,33 - - - -
16 0,17 0,37 - - - -
25 0,26 0,55 1,18 - - -
35 0,29 0,68 1,32 - - -
50 0,33 0,75 1,52 - - -
70 0,42 0,86 1,72 4,04 - -
95 0,55 0,99 1,92 4,45 - -
120 0,60 1,08 2,05 4,66 26,6 -
150 0,67 1,17 2,25 5,26 27,0
185 0,74 1,28 2,44 5,46 29,1 -
240 0,83 1,67 2,80 7,12 32,4 -
300 - - - - 35,2 80,0
400 - - - - 37,4 90,0
500 - - - - 44,4 100,0
625 - - - - 49,3 108,0
800 - - - - 58,2 120,0
[lpyMeudaHMe - 3BHaYeHMS I[OTepb, [pMBEIeHHEE B Tabjiuile, COOTBETCTBYIT I'OAy C
upcJoM OHeM 365. I[lpu pacueTe IOTEPb B BUCOKOCHOM I'OLYy IIPMMEHSETCS
kosdbduLMeHT Kk = 366/365.

11. Pacxop anektpoaHeprum CH nogcrtaHuum onpegenseTcs Ha ocHoBe NpubopoB yyeTa, yCTaHOBMEHHbIX
Ha BbICLLEN CTOpOHE TpaHchopMaTopoB COOCTBEHHbIX HyXA (ganee - TCH). MNpu yctaHoBke npubopa yyeta Ha
Hu3wen ctopoHe TCH notepu anekTtpoaHeprum B TCH, paccunTtaHHble B COOTBETCTBUM C HaACTOsLLEn
WHcTpykumen, obaBnsaoTcs K NoKasaHuio cHeTvmKa.

B cnyyae oTtcytctBMA npubopoB ydeTa anektpoaHeprum Ha CH T1C 10(6)/0,4 kB ygenbHbI pacxon
anekTpoaHeprun (kBT.4/kB-A) onpenensercsa no pesynbTataM aHepreTM4yeckoro o6crnegoBaHus.

Il. PacyeT aKkTUBHbIX CONPOTUBNEHUIA FIMHUIA, LLMHOMPOBOAOB,
06MOTOK TpaHcopMaTopoB (aBTOTpPaHCHOPMaTOpPOB)

12. AkTnBHOE conpoTuBneHune BJl onpegenseTcs B COOTBETCTBUM C NACMOPTHLIMU AaHHbIMKM 060pyAOBaHMSA
no copmyne:

20
R =r x L x (1 + 0,004 x (rera - 20)) / n , OM (5)
BJI 0 II
20
roe r - yHOeJibHOe aKTMBHOE COINPOTMBJIEHMe Ha 1 KM IIpoBOHa npu ero
0
TeMmneparype 20 °C, Om/xwM;
L - OJAVHa JMHUM, KM;
TeTa - CpemHad TeMIepaTypa NpoBoIma 3a 06as3oBwil nepuorn, °C;
n - KOJIMYEeCTBO IapajijIeJIbHEIX Lleney, IWT.
il

B dopmyne (5) npuHMMmaeTcsa, 4TO Mpu cpedHen 3arpyske NUHUIA HUXKE 3KOHOMWYECKOW MMOTHOCTM TOKa
TemnepaTypa npoBoAa NpmbnuanTensHO paBHa TeMnepaTtype Bo3gyxa.

Mpu oTCyTCTBUM AaHHbBIX O TemMMnepaType NpoBoga oHa npuHumaetcsa pasHoun 20 °C.

13. AktnBHoe conpoTusneHue KJ1 onpegenserca B COOTBETCTBUM C MACNOPTHbIMU AaHHBIMKU NO hopmyne:

R =r xL/ n, Oum (6)
KJI 0 I

rme r - YZIeJIbHOE aKTMBHOE COIPOTHUBIIEHVE Ha 1 xM Ka@eﬂ,q, OM/KM,’
0



L - IOJauHa kabejnd, KM;

n - KOJIMYEeCTBO IapalljIeJIbHEIX Leney, WT.
0
14. AKTBHOE COnpoTUBIIEHME LUMHONPOBO4A onpeaenseTcs no dopmyne:
po x 1
R = ——————- x [1 + k x (reTa - 20)]1, Owm, (7)
S n, C
rIe po - YyHOeJIbHOEe COIPOTHUBJIEHME WMHONPOBOHA, OM X MM2/M;
1 - IOJMHa WMHOIpOBOHa, M;
s - CeueHMe UMHOIPOBOHa, MM2;
k - TeMIepPaTypPHEM KO3b0OMUIMEHT M3MEeHeHMS CONPOTUBJIIEHMS (IOJig8 Meou u
n, C
aJjioMHUS kK = 0,004);
n, C
TeTa - CpenHsad TeMmiuepaTtypa 3a 0as0BbM HNepMroln, IpM KOTOPOM ONpenelisiT

COoMmpoOTHUBJIeHMe WMHONpoBoma, - C.

Mpn OTCYTCTBMM AaHHbIX O TEMMNEpAType LWMHONPOBOAA OHA NpuHUMaeTcs pasHoi 20 °C.

Ecnv B nacnopTHbIX AaHHbLIX LUMHOMPOBOAA YKa3aHO 3HAdYeHWe yAeNbHOro akTMBHOMO COMPOTMBIIEHUS Ha 1
KM LUMHONPOBOAA, TO aKTMBHOE COMPOTMBIIEHNE OnpeaenseTcsl NpoM3BeAEHNEM 3HAYEHUA YOENbHOIO aKTMBHOMO
COMPOTUBIEHMWS U ONMHbI LLMHOMNPOBOAA.

15. AkTuUBHOe conpoTuBneHne ABYXOOMOTOYHOro TpexdasHoro TpaHcdopmaTopa onpegensietca B
COOTBETCTBMU C NAaCnOPTHLIMU AaHHBIMW 060pYyaOBaHUA No dopmyne:

2
HDenvTa P x U
K3 B HOM -3
R = —————— - x 10 , Owm/dasy, (8)
T 2
S
HOM
roe IenbTa P - [HOTepM MOUWHOCTM KOPOTKOIO BaMblKaHMUSa, KBT;
K3
U - HOMMHAJIbHOEe HalpSXeHMKe BHClel oOMOTkM, KB;
B HOM
S - HOMMHAJIbHas MOUIHOCTBL Tpexd@aszHoTo TpaHchopmaTopa, MB-A.
HOM

B cny4ae AByxobMOTOYHBIX 0gHOMa3HbIX TpaHCHOpMaTopoB, 0bpasyloLmx TpexdasHyo rpynny, akTMBHOe
COMNpOTUBIEHNE onpeaenseTcs rno opmyre:

2
HDenbTa P x U
K3 B HOM -3
R = === x 10 , Om/dasy, (9)
T 2 2
3 xS
HOM TP
roe S - HOMMHAJIbHAL MOWHOCTb OIBYXODOMOTOUHOTO onHOba3HOTO

HOM TP
TpaHchopMmaTopa, MB-A.

16. AKTMBHbIE COMPOTMBIIEHUSA TPEXOOMOTOYHOro TpexdasHoro TpaHcdopmaTopa (aBToTpaHcopmaTopa)
MpW paBHbIX MOLLHOCTAX OOMOTOK BbICLLErO, CPEAHENO U HU3LLEro HaMnpsbKeHWA onpefensoTcsi B COOTBETCTBUM C
NacnopTHbIMU AaHHBIMKM 060pPYAOBaHMs NO hopMyne:

B HOM -3
R = mmm——————— x (HOenbTa P + JenbTa P - IenbTa P ) x 10 , Owm;
T B 2 K3 B-H K3 B-C K3 C-H



B HOM -3
R = ——————— x (HDenmbTa P + JenbTa P - JenbTa P ) x 10 , Om; (10)
T C 2 K3 B-C K3 C-H K3 B-H
2 xS
HOM
2
U
B HOM -3
R = ————————— x (HenbTa P + IenbTa P - JenbTa P ) x 10 , Owm,
T H 2 K3 B-H K3 C-H K3 B-C
2 xS
HOM
roe HenbTa P , HDemnpTa P , HemnpTa P - norepmu MOUWHOCTU
K3 B-C K3 B-H K3 C-H
KOPOTKOT'O 3aMHKaHMSA Iy ap oOMOTOK, KBT;
S - HOMMHAJIbHas MOWHOCTL TPeXOoOMOTOUHOTO Tpexdal3HOTO TpaHchopMaTopa,
HOM

MB -A.
AKTUBHbIE COMPOTMBIIEHUSI TPEXOOMOTOYHOrO TpexdasHoro TpaHcdopmaTopa C OOMOTKamMu pPasfMyHoOM
HOMWHasbHOW MOLLHOCTM OMNpeaensitoTcs B COOTBETCTBUAM C NACNOPTHLIMU AaHHBIMU 060pYyA0BaHMs No hopMyre:

U IenvTa P IenpTa P
B HOM K3 B-H K3 C-H -3
R = ————————— X (== + JenbTa P - e ——— ) x 10 , Owm;
T B 2 2 K3 B-C 2
2 xS anbba anbbha
HOM
2
8] HenvTa P HenvTa P
B HOM K3 C-H K3 B-H -3
R = —————————- x (HOeneTa P + - e —— ) x 10 , Om; (11)
T C 2 K3 B-C 2 2
2 X S anbba anbba
HOM
2
8] HenbTa P HenvTa P
B HOM K3 B-H K3 C-H -3
R = ————————— X (=== + e - IemnbTa P ) x 10 , Owm,
T H 2 2 2 K3 B-C
2 X S anbba anbba
HOM

roe anbga - KoaMULMEHT, YYUTLIBAIOLWMIA NPUBEAEHME NOTePb KOPOTKOIO 3aMblkaHusa AN TpaHCcgopMaTopoB C
06MOTKaM1 PasfnMYHON HOMMUHANBHON MOLLIHOCTY K MOLLIHOCTM OGMOTKM BbICLLErO HaMpshKeHus:

U
C HOM
anppa = 1 - —————-—- ; O.e., (12)
U
B HoM
roe U , U - HOMMHAJIbHOE HAIpSXeHMEe BBICIIEM M CcpelHel OOMOTKM, KB.

B HOM C HOM

Ecnn nacrnopTHble AaHHbIe 060pyﬂ,OBaHMﬂ coaepxat OgHO U3 Tpex 3Ha4YeHnn NnoTEepPb KOPOTKOro 3amMblKkaHUA,
TO pacyeT aKTUBHbIX COHpOTMBﬂeHMﬁ BbIMOJIHAETCHA C UCMONIb30BaHNEM "CKBO3HOIO akTUBHOIO COHpOTMBﬂeHMﬂ" C
nocnegywwunm ero pasgerieHnmemM no BeTBAM CXeMbl 3aMelleHUA B nponopundax, onpenendemMbiX OTHOLEeHUAMAU
HOMWHanbHbIX MOLLLHOCTEN 0OMOTOK, NpeACTaBneHHbIX B Tabnuue 11.

CKBO3HOE aKTMBHOE conpoTtuBIieHne onpeaendaeTcd no (bopmyne:

R = s x 10 , Owm (13)



roe enbTa P -
K3
OOMOTKM BEICHWIET'O HANPSXEeHUS,

Inorepmu KOPOTKOI'O 3aMBIKaHMA npn

KBT.

HOMMHAaJIbHOM

HaTpy3Ke

CoOTHOLIEHME MOLLHOCTEN U aKTUBHbIX COI'IpOTVIBJ'IGHI/IVI

TpexobMoTo4YHOro TpaHcdopmartopa

MomHOCTE OOMOTOK TpaHcdoOpMaToOpa AKTMBHOE CONpOTHMBJIeHMe, OM
10 OTHOMEHWI K HOMMHAJIBHOM, %
S S S R R R
B C H T B T C T H
100 100 100 0,5 R 0,5 R 0,5 R
CKB CKB CKB
100 67 100 0,5 R 0,75 R 0,5 R
CKB CKB CKB
100 100 67 0,5 R 0,5 R 0,75 R
CKB CKB CKB
100 67 67 0,55 R 0,82 R 0,82 R
CKB CKB CKB
100 100 50 0,5 R 0,5 R R
CKB CKB CKB
100 50 50 0,5 R R R
CKB CKB CKB
100 100 33 0,5 R 0,5 R 1,5 R
CKB CKB CKB
17. AKTUBHble COMPOTMBIIEHUA TPEXOOMOTOYHbIX OAHOMa3HbIX TpaHcOopMaTopoB,
TpexdasHyto rpynny, onpeaenstoTcs no opmyne:
2
HemnvTa P x U
K3 B HOM -3
R = === x 10 , Om/dasy, (14)
T 2 2
3 xS
HOM TP
roe S - HOMMHaJIbHasa MOIHOCTb TPeXOOMOTOUHOT'O onHo®asz3HOTO
HOM TP

TpaHchopMaTopa mu3 rpymnne, MB-A.

Tabnuua 11

obpasyoLnx

18. AKTMBHblE COMpPOTUBIEHNST TpaHcopmaTopa C pacliensieHHon obMOTKOM onpeaensoTcsa Ans Kaxaom

0OMOTKM OTAENbHO B COOTBETCTBUM C nacnopTHbIMW Aa@HHBLIMW MO cbopmyne:

R = JlenbTa P X ————————= x 10 , Owm,

(15)



R = R =2 x R .
T H1 T H2 T B

I1l. MeTogbl pacyeTa Harpy3o4HbIX NOTEPb ANEKTPOIHEPINN

19. Harpy3ouHble noTepu anekTposHeprum BKoYaT B cebst notepu B:
BO34YLUHBLIX U KabenbHbIX NIMHKSAX;

TpaHcdopmaTopax (aBToTpaHcopmaTopax);

LLIMHONPOBOAAX;

TOKOOrpaHM4MBalLLMX peakTopax.



MeToabl pacyeTa Harpy3o4HbIX NOTEPb ANEKTPOIHEPTUN
B OTAENbHbIX 3NIeMEHTaX 3NIEKTPUYHECKMX CETEN

20. Harpy3ouHble noTepu 3NEKTPOIHEPrMM B KaXKAOM 3fEeMeHTe 9MeKTPUYecKMx ceter MoryT OblTb paccyuMTaHbl OAHWM W3 ABYX METOOOB B
3aBUCUMOCTU OT UHPOPMALMOHHOM 0BecneyeHHOCTH (MeToabl NPeaAcTaBneHbl B NOPAAKe MOHWKEHUS TOYHOCTU NOMy4yaeMblX pe3ynbTaToB pacyeTa):

1) onepaTmBHLIX pacyeToB;

2) cpegHUX Harpysok.

21. MeTog onepaTUBHbIX pacyeToB

HarpysouHble notepu anektposHeprim B BJ1, KJl, wunHonpoBoge mnv AByXoOMOTOYHOM TpaHcdopmaTope 3a 6a30Bbii Nepuod OnpedensitoTcsi no

cdopmyne:

2 2
P + 0
M 2 -3 M Jj Jj -3
JenbTa W = 3 x R x SUM (I x JOempTa t ) x 10 = R x SUM (-—-——==——--— x HOensrTa t ) x 10 , xBr.u, (16)
H jJ =1 3 J j=1 2 J
U
]
rge R - axkTuBHOe comnporuBJieHue BJI, KIJI, LMHONPOBOOAA MM OBYXOOMOTOUHOTIO
TpaHcdopmaTopa, OwMm;
I - TOKOBAadA Harpyska BIJI, KIJI, LMHONPOBOLA MM OBYXOOMOTOWHOTIO

]
TpaHcdopMaTopa, IpMHMMaeMas Ha MHTepBajle BpeMeHM [JenbTa t HeM3MeHHOM, A;
]
P, Q - 3HAUYEHUSA aKTUBHOM M peakTMBHOM MomHOCTM BJI, KJI, mmHONpOBOIAa
] ]
WM OBYXODOMOTOWHOTO TpaHchopMaTopa, IIPMHMMaeMEe Ha MHTepBaJle BPEeMeHUu
JenbTa t HemsMmMeHHEMM, MBT, MBap, COOTBETCTBEHHO;
J
U - BHadYeHMe HanpsaxeHmsa Ha BJI, KJI, mmHONpoOBOHIA MM IOBYXOOMOTOUWHOTIO
J
TpaHcdopMaTopa, NPMHATOE Ha MHTepBaje [JenbTa t HeM3MeHHEM, KB;
]
HenpTa t - MHTepBaJl BPEMEHM, B TEeUeHMEe KOTOPOI'O Harpy3Ka 3JIEMEHTa CeTu
J
C COIPOTHUBJIEHMEM R NpUHMMaeTCHS HEU3MEHHOM;
M - KOJMMUEeCTBO MHTEepBaJIOB BpeMeHU JeseTa t B ©0as30BOM Hepuone.
J
Harpy3ouHble noTepu 3MeKkTPO3Heprn B aBTOTpaHcgopmartope (TpexobMoTouHOM TpaHcdopmaTtope) 3a 6as3oBbii NEPUOA OMpPedensitoTcss no

copmyne:

M 2 2 2 -3
JenbTa W = SUM 3 x (I x R + I x R + I x R ) X HOenpTa t x 10 =
H TPj j=1 AT (TP) Bj AT (TP)B AT (TP) Cj AT (TP)C AT (TP) Hj AT (TP)H 3




——————————————————————— x R ) X HDenpTa t x 10 , xBT.u, (17)
2 AT (TP)H 3

rge P , P , P , 0 ;0 r Q /
AT (TP) Bj AT (TP) CJ AT (TP) HJ AT (TP) Bj AT (TP) CJ AT (TP) HJ

I , I , I - 3HaAUeHMusa aKTMBHOM M PEakKTUBHOM MOIHOCTEMN,
AT (TP) Bj AT (TP)Cj AT (TP) Hj

TOKOBEIX HaI'pPy30K 1o oBMOTKaM aBTOTpaHCchopMaTOpPa (TPexXOOMOTOUHOT'O
TpaHcdopMaTopa), NpMHMMaeMsle Ha MHTepbajie JenbTa t HemsMeHHBMM, MBT, Meap,

J
A, COOTBETCTBEHHO;

U , U , U — BHAUEHMA HalpaXeHMda IO BLICIIEM,

AT (TP) Bj AT (TP)Cj AT (TP) Hj
cpenHeMn n HU3uem oBMOTKAaM aBTOTPaHCchopMaTopa (TPex0BOMOTOUHOT O
TpaHcdopMaTOpa) Ha MHTepBajie BpeMeHu [emnbTa t , B;

J

R R R — AKTHMBHEE COIPOTUBJIIEHMS OOMOTOK

AT (TP)B, AT (TP)C, AT (TP)H
aBTOTpaHchopMaTopa (TpexoOMOTOUHOTO TpaHcbopmaTopa), OM.

[Ipy OTCYTCTBUM M3MEPEHUNM Ha HU3KOM CTOPOHE aBTOTPaHCOOpMaTOPOB Ha
KaxIoM MHTepBbaJjle BpeMeHu [emnbTa t pacueTHOro nepmoma T oonyckaercsa

J

BEIIIOJIHATE pPacCyUeT IIOTEPb JJIEKTPOSHEPIVM 110 IOaHHBIM OOMOTOK BEICHIETO U CpenHeT o
HAlpAXeHNd .

HarpysouHble noTepu anekTpoaHeprn B TOKOOrpaHNYMBaoLLEM peakTope 3a 6a30BbIi Nepuron ONpeaensoTes no opmyre:

I
M J 2
HenbTa W = 3 x HenbTa P x SUM (----) x HemnpTa t , xBr.uy, (18)
H TOP H TOP =1 I j
H




roe JenbTa P - BHauyeHMe IIO0Tepb akKTMBHOM MOULHOCTM B (hase peakTopa Ipu

H TOP
€er0 HOMMHAJIBLHOM TOkKe, kBT;
I - BHadveHMe HOMMHAJIBHOI'O TOKa, A;
H
I - BHadeHue pabouero TOKa, NPUMHMMAaEeMOI'O Ha uHTepBaje [lenbTa t
J J

HEU3MEHHEIM, A.

22. MeTopa cpefHUX Harpysok

HarpysouHble notepu anektpoaHeprun B BJl, KJ1, wunHonpoBoge mnu aByxobmoTouHOM TpaHcdopmatope 3a 6a30BbIi nmepuon onpenenstTcs no
dopmyne:

2
HODenbTa W = k x JenbTa P x T x k , xBr.uy, (19)
H K cp 0]
rne enbpTa P - norTepm wMomHOoCcTM B BJI, KJI, mmMHOONpOBOIE MM IOBYXOOMOTOUWHOM

cp
TpaHchopMaTOpe IHIpM CpelHMX 3a 0a30BHM NepMOn HaIrpys3kKax, kBT, onopemendoTcsa
no dopmyse (22);
2
k - KBazpaT kosdduumeHTa QopMel I'paduka 3a OaABOBHEIM IepUON, O.€.;

o)




k - xo30duULMEHT, YyUMTHBAWLINMY pa3JiMuMe KOHOUTypauuy I'padMKOB akKTMBHOM U
K
PeakKTMBHOM Harpy3Ku (npuHuMaeTcs paBHeM 0,99), o.e.;
T - umMcJo YacoB B 06a30BOM Ilepuone, 4.
Kosdpdbuument dbopwmel rpadmka onpeneysgeTcsa o dbopwmyJie:

1 + 2k
2 3
k = ———————— , oO0.e., (20)
® 3k
3
roe k - xosdbmumeHT 3anojiHeHMsa TI'pabuka onpenessgeTcd HO QopMmyJie:
3
W T P
0 max cp
k = ————=———- = ————- = ——————— , o0.e., (21)
3 P T T P
max max
roe W - OTIYyCK 3JIEKTPO3HEepIMM B CceTb 3a BpeMa T, kBr.u;
0
T — UMCJIO YAaCOB MCIOJIb30BaHMA HaMOOJbUIEV HATPYy3KM CEeTHU.
max
Ipy OTCYTCTBMM IaHHBEX O ko3dduiMeHTe 3anojiHeHMs TIpaduka HaATPy3KU
monyckaerca k = 0,5.

3
Harpy3ouHble noTepu MOLLHOCTU Npu cpeaHux 3a 6a3oBbin nepuog Harpyskax B BJ1, KJ1, wmHonpoBoge nnm
OBYXOOMOTOYHOM TpaHcchopMaTope onpeaensitoTcs No opmyre:

2 2 2 2
P +0 P x (1 + tg ncnu)
2 -3 cp cp cp 3
IenvTa P =3 x1I x R x 10 = —————————— X R = —————-—mmmm - x R x 10 , xBr, (22)
cp cp 2 2
U U
cp cp
roe P, Q - CpeIHME 3Ha4YeHUA aKTUBHOM U PEaKTMBHOM MOWHOCTM 3a Oas30BBEIM
cp cp
nepmuon T, MBT, MBap;
tg ncu - Ko20OMUMEHT PeaKTUMBHOM MOIWHOCTM, O.e.;
U - CcpelHee HalpsaXeHMe 3JIeMeHTa 3a 0asz3o0Bell nepmon T, kB;
cp
I - CcpeInHee 3HAauYeHMe TOKOBOM HAIpPy3KM, A, omnpeneinsercsa no dopmyse
cp

(23) 7
R - akTuBHOe conpoTusBjeHue BJI, KJI, mmHOmpoOBOZa WMJM IOBYXOOMOTOYWHOI'O




TpaHcdopmaTopa, Owm.
CpeqaHsis Harpy3ka onpegensietcs no gopmyre:

W
T
P = —————- , KBT;
cp T
W
T
I = mmmmmm oo , A, (23)
cp
\/3 x U x T X COS ICu
cp
roe W - DBJIeKTPODHepIuda B y3Je 3a 0asorwlM nepmon T, kBT.u.

T
HarpysouHble noTepu anekTpo3aHepruM B aBToTpaHcdopMaTope (TpexoGMOTOYHOM TpaHcdopmaTope) 3a 06a3oBbli Nepvod onpeaensTcs Mo

copmyne:

2
IDenbTa W = k x IenbTa P x T x k , xBr.u, (24)
H AT (TP) K cp o
roe JHesbTa P - IHOTepM MOWHOCTM B abToTpaHchopmMaTope (TPexOOMOTOUWHOM
cp
TpaHcdopMaTope) NpM CpemHMX 3a 0as30BEM NeprOod Harpyskax, kBT, onpenensoTcs

no dopmyse (25).

KoadpdumumeHT dhopmbl rpacmka onpegensietcs no gopmynam (20 - 21).

Harpy3ouHble noTepy MOLLHOCTM NpW cpefHux 3a 6as30BbIN Nepuof Harpy3kax B aBTOoTpaHcdopmaTopax (TPexoOMOTOYHbIX TpaHcdopmaTopax)
onpegensoTca no opmyne:

2 2 2 -3
IenbTa P = 3 x (I x R + I x R + I x R ) x 10 =
H AT (TP) cp AT (TP)B AT (TP)B cp AT (TP)C AT (TP)C cp AT (TP)H AT (TP)H
2 2 2 2
P + Q P + 0

cp AT (TP)B cp AT (TP)B cp AT (TP)C cp AT (TP)C

(- ————— x R + e x R +
2 AT (TP)B 2 AT (TP)C
U U




P + 0 P x (1 + tg ncu)
cp AT (TP)H cp AT (TP)H 3 cp AT (TP)B
—————————————————————————— x R ) x 10 = ( =-—=-=——==—————————————ee-——- x R +
2 AT (TP)H 2 AT (TP)B
U U
cp AT (TP)H cp AT (TP)B
2 2 2 2
P x (1 + tg ncu) P x (1 + tg ncu)
cp AT (TP)C cp AT (TP)H 3
(——————— x R + x R ) x 10 , xBT, (25)
2 AT (TP)C 2 AT (TP)H
U U
cp AT (TP)C cp AT (TP)H
roe P ;P ;P r Q r Q ’
cp AT (TP)B cp AT (TP)C cp AT (TP)H cp AT (TP)B cp AT (TP)C
0 , I , I , I - CpeIHMe 3HaueHUd
cp AT(TP)H cp AT(TP)B cp AT (TP)C cp AT(TP)H

AKTUBHOM M PEeakTMBHOM MOIHOCTEM, TOKOBEIX HATPYy30K 3a 0aszoBelt nepmon T 10
oOMOTKaM aBTOTpaHchopmMaTopa (TpexoOMOTOUHOTO TpaHchopmarTopa), MBT, Mmap, A,

COOTBETCTBEHHO;
U , U , U - CpeIHMre SHAauYeHMA HaNpAaXeHUd
cp AT (TP)B cp AT (TP)C cp AT (TP)H
3a OasoBell nepmon T no BHICWIEM, CpelHEM M HuU3mey OOMOTKaM abToTpaHchopmaTopa
(TpexobmMOoTOUHOTO TpaHchopMaTopa), kB;
tg ncu - xo3QdULIMEHT pPeaKTMBHOM MOWHOCTM, O.€.;
R ’ R ' R - AKTMBHEIE COIIPOTUBJIEHUA OOMOTOK
AT (TP)B AT (TP)C AT (TP)H

aBTOTpaHchopmaTopa, OMm.
CpegHsisa Harpy3ka onpegensetcsa no doopmyne (23) ons Kaxgon o6MOTKM OTAENbHO.

lMpy OTCYTCTBMM M3MEPEHUN Ha HU3KOM CTOPOHE aBTOTpaHcopmaTopoB 3a 6asoBbii nepuod T [OOMYCKaeTcsi BbIMOMHATL pacyeT noTepb
3MNEKTPOSHEPIMM NO AAaHHBIM OOMOTOK BbICLLETO U CPEOHEr0 HanpshXXeHusl.

Harpysquble noTepun MOLWHOCTU B TOKOOrpaHn4mBarwLiemM peakTtope C UCrnosfib3oBaHneM cpeaHero pa6oqero ToKa 3a 6a30BbIN nepunoa T:

2
ODenbTa W = k x JIeabTa P x T x k , kBr.u, (206)
H TOP K H TOP cp [0)
roe HenbTa P - IIOTepM MOWHOCTM B TOKOOI'PaHMUMBAKIIEM peakKTope IIpU

H TOP cp
cpenHMx 3a 0as0BBIM IIepMron Harpys3Kax y3JI0B, KBT, onpemesdioTcsa IO QopMyJe




(27) .
KoadhdumumeHT dhopmbl rpadmka onpegensietcst no opmynam (20 - 21).
Harpy3ouyHble noTepy MOLLHOCTM NpY cpeaHnx 3a 6a3oBbI Neprog Harpy3kax B TOKOOrPaHNYMBAIOLLEM peaKkTope onpeaensoTcs no popmyre:

cp 2
IensTa P = 3 x JenpTa P X ( —-=—==- ) , KBT, (27)
H TOP H TOP I
H
roe I - BHaueHMue cpezmHero pabouero Toka B OazoBoMm mnepmozme T, A.

cp
CpepnHsas Harpyska onpegensetcs no dopmyne (23).




MeToabl pacyeTa Harpy3o4HbIX NOTEPb
3MEKTPOIHEPrUN B SNEKTPUYECKOIN CETU B LIENOM

23. Harpy3o4Hble NoTepu 3reKkTPO3HEPTN B SNEKTPUYECKON ceTu B Lienom 3a T vacoB ([ gHewn) MoryT ObiTb
paccyMTaHbl OOHMM U3 NATW CNeayLWmnx METOAOB B 3aBUCUMOCTM OT obbema numetoenca nHdopmanmm o cxemax
N Harpyskax ceTew (MeToAbl pacnosioXeHbl B MOPSAKE CHDKEHNS TOYHOCTM pacyeTa):

1) onepaTMBHbLIX pacyeToB;

2) pacyeTHbIX CYTOK;

3) cpegHUX Harpysok;

4) yncna YacoB HanbonNbLUMX NOTEPb MOLLHOCTY;

5) oueHkn noTepb Mo 0600LLEHHON MHOPMAaLIMM O CXEMAX U Harpy3kax CeTu.

[MoTepn MOLIHOCTM B CETM MpPU MCMONb30BaHMU ANA pacyeTa NoTepb 3NeKTpoaHeprum metogoB 1 - 4
paccyMTbIBAOTCA Ha OCHOBE 3aJaHHOW CXEMbl CEeTM W Harpy3oKk ee 3MeMeHTOB, OMNpeAerieHHbIX C MOMOLLbIO
N3MEPEHNA UMM C MOMOLLbI0 pacyeTa Harpy3oKk 35IEMEHTOB 3MEKTPUMYECKOW CETU B COOTBETCTBUM C 3aKOHaMMU
ANEKTPOTEXHUKM.

lMoTepwn anekTpoaHeprnm No metogam 2 - 4 MOryT paccyMTbIBaTbCS 3a KaXabl MeCcsL, pacyeTHOro nepvoga c
y4eTOM CXeMmbl CeTW, COOTBETCTBYIOLLEN AaHHOMY mecsuy. [onyckaeTca paccuuTbiBaTb MOTEPU 3a pacyeTHble
WHTepBarnbl, BKMOYawLlme B cebA HECKONbKO MECSLEB, CXEMbl CETEW B KOTOPbLIX MOryT paccMaTpuBaTbCs Kak
HenameHHble. [loTepu anekTpoaHeprnm 3a 6a30BbIN Nepuog onpenensdoT Kak CyMMY NOTepb, PAaCcCYUTaHHbIX Ans
BXOAALMX B 6a30BbIV Nepmog Mmecsues (pacyeTHbIX MHTepBaros).

24. MeToq onepaTUBHbIX pac4eToOB COCTOUT B pacyeTe NOTepb ANEKTPO3IHeprum no popmyne:

n m 2 -3
IOenpTa W = 3 x SUM R x SUM I x IenbTa t x 10 , xBr.u, (28)
i=1 i =1 1ij ij
roe n - UMCJIO D2JIEMEeHTOB CeTU;
HOensTa t - VHTEepBaJl BpeMeHM, B TeueHMe KOTOPOTO TOKOBYWD HATrpys3ky I
ij ij
i-ro 3JIeMeHTa ceTun c CONPOTUBJIEHMEM R [OIPUHUMAT
i
HEeV3MEeHHON;
m - UMCJIO MHTEPBAaJIOB BPEMEHU.

TokoBble Harpyskm SMeMeHTOB CETU OnpenensalTcs Ha OCHOBE AaHHbIX AMCMETYEPCKMX BeOOMOCTEW,
onepaTUBHbIX N3MEPUTENbHBIX KOMMMEKCOB U aBTOMAaTU3NPOBAHHBIX CUCTEM y4YeTa INEKTPUYECKON SHEPIrUN.
25. MeToq pacyeTHbIX CYyTOK COCTOUT B pacyeTe NoTepb 3NeKTPo3Heprum no dopmyne:

2
OenpTa W = k k OenpTa W I , KBT.u, (29)
H J J b.M CyT BKB J

roe HenbpTa W - NOTEepM DBJIEKTPO3HEepPpIruMM 3a CYTKM pPacdeTHOTO Mecsla Cco
cyT
CPpemHeCYTOUHEIM OTIIYCKOM DBJIEKTPORHEPITMM B cCceTb W
Cp.CcyT
" KOHQUTypauuen rpadurKoB Harpys3Ku B y3ax,
COOTBETCTBYyMIEM KOHTPOJIBHEIM 3aMepaM, KBT.d;
k - x020dULIMEeHT, YUMTHBALMM BJMAHME [IOTEePb B apMaType BJl u
NpMHMMaeMEl paBHEM 1,02 Oma JmHMM HanpsxeHueM 110 xB u
BEIle M paBHEM 1,0 Oma jauHMM OOJiee HU3KUX HANPAXEHUN;

k - kBazpaT ko3bduumeHTa QOopMEl TpadMka CYTOYHEIX OTIIYCKOB

3JIEKTPOBHEPI UM B CeThb (I'padMK C UMCIIOM 3HaAUYEHUM, PaBHEM
UyCJly OHEM B Mecsdlle KOHTPOJIbHEIX 3aMEpOB) ;

I - DBKBMBAJIEHTHOE YMCIIO OHe B J-M pacyeTHOM MHTepBaje,

onpernesiaeMoe I10 @opmyne:



J 2 2
)i = SUM W il /W ’ (30)
5KB J i=1 M1 ™M i M.P
roe W - OTIYyCK DJIEKTPODHEPIUM B CeTb B 1-M Mecsle C uMCJIOM OHeM [ ,
M i M i
kBr.u;
W - TO X%e, B 06a30BOM MecHdle, KBT.u;
M.P
N - UMCJIO MecHdleB B J-M pacyueTHOM MHTepBale.
J
[lpy pacueTe NOTEpPb 3JEKTPOSHepIruM 3a Mecdal [T = I .
5KB J M i
[loTepr BJIEKTPOBHEPIMM 3a pacdeTHele CyTku JesnbTa W OmpemeyiglTCcsa Kak
cyT
CyMMa I[OTepb MOWHOCTH, paccumMTaHHadag IOJda KaXIOoI'0 dYacCoBOIO VHTepBala

PacCyYeTHEIX CYTOK.
lloTepr BJIEKTPODHepPIMM B Oa30BOM MeproOle ONPeleJIAlnTCsS KaK CyMMa IIOTepb
BO BCexX pPaCueTHBEX MKHTEepBajlax rona. JonyckKaeTcs ONpenejyisaTb I'OIOBHE IIOTEPU

3JIEKTPOBHEPT MM Ha OCHOBe pacueTa JenbTa W oJig  3MMHEeTO IOHS KOHTPOJIbHEBIX
CyT
3aMepoB, OpuHuMMasg B dopmysie (30) N = 12.
J
2
Kosdobuumenr k omnpenesnfeTcsa o0 dopmyJie:
b.Mm
il
2 M 2 2
k = SUM W / (W o), (31)
d.M i=1 i Cp.CcyT M
rne W - OTHNYCK DJIEKTPORHEePIMM B CETb 3a 1-11 OeHb Mecsaua, kBT.u;
i
IO - uMcJjio OHEeM B MecHdle.
M
[Ipy OTCYTCTBUM HAHHEIX OO0 OTIYyCKE DBJIEKTPOBHEePIMM B CEeTb 3a KaxIble CYTKU
2
Mecsaua xoadbmumeHT k ompeneyfgeTcsa o dopmyJe:
.M
2
(I +k I ) A
2 o) w H.p M
k = - , (32)
b.M 2
I +k I )
p w H.P
roe O, O - umcyio padboumx U Hepabouumx IOHEN B MecHdle (oI =10 + I )
p H.P M p H.P
k - OTHOUIEeHMe 3HadYeHUM BHepIruM, NOoTpebiiseMoM B CpeOHMM Hepabouuin
w
n cpenHuii paboumit mHu k= W /W

w H.p P
26. MeToq cpefiHMX Harpy3ok COCTOUT B pacyeTe NoTepb 3MEKTPO3HEprum no dpopmyrne:

2
IDenbTa W = k k IHenpra P T k , xBr.u, (33)
H J 1K cp Jj 0@



rne HesnsTa P - IIoTepu MOIIHOCTUM B CceTu IpM CpelHMX 3a pacquHmﬁ MHTEepBRaJ

Ccp

Harpyskax y3JoB, KkBT;
2
k - kBazpaT ko30duumeHTa QOpPME I'padrkKa CyMMaApHOM HATPY3KU CeTU
0]

3a PacCyYeTHHM MHTEepBal;
k - k020PULMEHT, YUMTHBAWMIM pPasjInuMe KOoHbOUTypauuy IpadukKoB
K

AKTUBHOM U PEeaKTUMBHOM HATPY3KM PAaBJIMUHEIX BETBEV CeTHU;
T - [NPOHOOJIXUTEJIEHOCTBL J-I'0O PaCUeTHOI'O MHTepBaja, 4.
J

KoadhbpmumeHT opmbl rpadmka CymMMapHOW Harpy3km CeTu 3a pacyeTHbI MHTepBan onpefensetcs no
cdopmyne:

2 m 2 2
k = SUM P Henera t / (P T), (34)
o) i=1 i i cp
rne P - B3HaAUeHMEe HaTPy3KM Ha 1-¥ cCcTyneHu rpadmuka OPOHOSIKUTEJIBHOCTLIO
i
ODenbTa t , kBT,
i
m - YMCJIO CTyHNeHeM rpaduka Ha pacCyYeTHOM MHTepBale;
P - CpenHsasa Harpy3Ka CeTu 3a PaC4YeTHHM MHTepBaj, KBT.
cp
Kosdobuumenr k B bopwmyie (33) npuHMMaeTCsa PaBHBEM 0,99. Ima ceTen
K
6 - 20 kB u pammanbHeix JuHMM 35 kB BMecTO 3HaueHuyt P u P B bopmyse (34)
i cp
MOT'YT MCIIOJIB30BATbLCSA SBHAUEHMs TOoKa I'OJIOBHOTO ydyacTka I um I . B osTOM
i cp

crnyuae xosdduumenT k npuHMMaT paBHEM 1,02.
K
HonyckaeTtcs onpegensatb kKoadduumeHT opMbl rpadiuka 3a pacyeTHbIM MHTepBan no gopmyne:

k =k X k X k , (35)

2
roe k - kBazapaT ko3¢d¢uuMeHTa QOPMEI CYTOUYHOT'O TIpabdmka IHS KOHTPOJIbHEIX
b.c
3aMepoOB, pPaCCUMTAHHEM IO Qopmyse (34);
2
k - KBampart ko3 dbULIMeHTa dopMEL rpadmka MeCSAUHEIX OTIIYCKOB
d.N
BJIEKTPOSHEPTMM B CeThb (rpaduk C UMCIIOM 3HaYEHMM, PaBHBM YUCIY
MecsdlleB B pacyeTHOM MHTepBajle), PacCCUMTHIBAEMEM 10 QopMyJie:
N
2 J 2 2
k = SUM W / (N x W ), (306)
®.N i=1 M 1 J cp.Mec
roe W - OTIYyCK BJIEKTPOBHEPIUN B CeTb 3a 1-M MecHdl pacyeTHOTO
M i
MHTepBaJsa, kBrT.u;
W - CcpenHeMeCHaSUYHHM OTIIYCK SJIEKTPOBHEPIUM B CeThb 3a MeCHUH
Ccp.MecC

pacueTHOI'O MHTepBarsa, kBT.u.
2



[lpy pacueTe NOTepPb 3a Mecdl k = 1.

®.N
2
[Ipy OTCyTCTBUM TI'pabduka HaATpPy3KM 3HaueHMe k onpemesnsgercsa no dopmyJie:
o)
1 + 2k
2 3
k = —-———-—-—-- . (37)
® 3 k
3
KosdduumeHnT 3anosiHeHusa I'paduka CyMMapHOM HATpPys3KuM ceTu k onpenensaeTcsa
3
no dbopwmyJe:
W T P
o max cp
k = ————-—- = —————-= = —————- , (38)
3 P T T P
max max
roe W - OTIYyCK 3JIEKTPO3HEepIMM B CeTb 3a BpeMa T, KBrT.u;
o
T - UMCJIO YaCOB MCIOJIb30BaHMSA HaUOOJNbIIEM HATPy3KM CeTHU.
max
CpemHsas Harpy3Ka 1-To y3Jjla onpenesiseTcsa o bopMmyJie:
W
i
P = ----, KBT, (39)
cp 1 T
roe W - o2Hepruda, norTpediieHHas (TeHepupOBAaHHAs) B 1-M y3Jje 3a Bpemsa T,

1
kBT.u.
27. MeToa uncna 4YacoB HanbomnbLIMX MOTEPb MOLLHOCTU COCTOMT B pacyeTe NoTepb 3MEeKTPO3HepPruu no
dopmyne:

HenbTa W = k k Hemnbra P T Tay , kBr.u, (40)
H J I K max J o
roe HeybTa P - I[OTepM MOUWHOCTM B pexmuMe HauboJjblleM HaIpy3KM CceTu, KBT;
max
Tay - OTHOCMTEJIBHOE UMCJIO YacCoB HambOoJblIMX I[IOTEPH MOUHOCTH,
e}
omnpeneJIeHHOe IIO rpaduky CyMMapHOM HarpyskM CeTu 3a
PaCUYeTHLEY MHTEepBall.
OTHOCUTEJIbHOE UYMCJIO YacCOB HaMOOJbUMX IOTEPb MOUWHOCTH onpemesyigeTcs IO
dbopmysie:
m 2 2
Tay = SUM P Jesmbra t / (P T ), (41)
o i=1 1 i max 3
roe P - HamboJibllee BHAUEHMEe M3 M BHAUYEeHMMV P B pPaAaCUeTHOM MHTepBajie, KBT.
max i
Kosdpduument k B dopmyse (40) npuHmuMaeTcsa paBHeM 1,03. Ins cerem 6 - 20
K
kB u pamrasnbhHeix JuHM 35 kB BMecTO 3HaueHun P u P B dopmysie (41) moTyT
i max

MCIIOJIb30BaThCH BHAUeHMsa TOoKa TI'OJIOBHOT'O ydacTka I wu I . B mToM ciiyuae



i max
xondduumeHT k nNpmHMMaeTcs paBHeM 1,0.
K
[onyckaeTcsa onpenenaTb OTHOCUTEITbHOE YMCMO 4YacoB HamMOOMbLUMX MOTEPb MOLLHOCTU 3a pacyeTHbIN
WHTepBasn no opmyne:

Tay = Tay X Tay X Tay , (42)
o C M N
Toe Tay - OTHOCUTEJIbHOE UMCJIO YacoB HaMOOJIbIMX I0Tepb MOIHOCTH,
C
paccumMTaHHoe 1o GdopMmyJie (41) mjiaga CyTOUYHOTO rpadbuka oHS
KOHTPOJIbHEIX 3aMEPOB.
3HaA4YeHusa Tay n Tay paccumMTEBanCAa IO GopmyJam:
M N
2
o + k I
p w H.P
Tay = ——————————— ; (43)
M il
M
N
3 2 2
Tay = SUM W / (N W ), (44)
N i=1 M i J M.p
roe W - OTIYyCK 3BJIEKTPOBHEPIMM B CeThb B pacueTHOM MecHdle, KBT.
M.pP
[Ipy pacueTe HoTephb 3a Mecsaun Tay = 1.
N
Ipu oTCcyTCTBUM I'paduka HATPy3KkM 3HAUEHMEe Tay olpemefsgeTcsa no ¢Qopmyse:
o
2
k + 2k
3 3
Tay = mm———————— . (45)
o) 3

28. MeTtoa oueHkn noTepb Mo 0606LIEeHHON MHOPMaLUM O Cxemax M Harpyskax ceTu MpuMeHsaeTcs Ans
pacuyeTa NnoTepb ANEKTPOIHEPTUN B ANEKTPUYECKUX ceTsax HanpskeHvem 0,4 kB.

HarpysouHble notepu anektpoaHeprun B cetn 0,4 kKB paccumTbiBaloTCS cregyowmnMmm MetTogamu:

OLIEHKM NOTepb 3MEeKTPO3IHEPrMn Ha OCHOBE 3aBMCMMOCTW MOTepb OT 0606LLEHHON HdOPMaLMK O CXxemax U
Harpyskax ceTw;

pacyeTa noTepb AneKkTpoaHeprun B nuHnax 0,4 KB B 3aBUCUMOCTU OT BENWYMHBI NaAeHNS HanpsbKeHNs;

NMO3MeMEHTHOro pacyeta NoTepb MOLLHOCTM W 3MIEKTPOIHEPTUM C UCMOMb30BAHMEM CXEMbl IMIEKTPUYECKON
CeTu U ee pPeXnMHbIX NapameTpoB.

[loTepn osiaexrtposHeprun B N jguHMax 0,4 kB cO cpenHMM CedeHMEeM I'OJIOBHBIX
yd4acTkKoB F , MM2, OTIIyCKOM BJIEKTPOSHEPTMM B JMHUM W , TEIC. KBT.u, 3a
T cp 0,4
nepmuon I, OHeM, PacCCUMUTHIBALTCA B COOTBETCTBUM C METOIOM OLEHKM IOTEPb
BJIEKTPOBHEPTMM Ha OCHOBE 3aBUCKHMMOCTM IIOTeEPb OT O0O0OmeHHOW MHbOpMaLuUmM O
cxeMax M Harpyskax ceTm <*> mo dopmye:

2 2
W (L -d) x (1 + tg ncu) x L 1 +2xk
0,4 2 H DKB 3
Ienbra W = k = (-=————- ) X —mmmmm e ——— X ——m—————————— , TeHIC. KBT.u, (46)
0,4 N F x I 3 x k
T cp 3
roe L - SKBMBAJIEHTHAS CyMMapHas OJMHA JIMHUM, KM;
5KB
tg ncu - cpenHuM KO®b0OMUMEHT PEeaKTMBHOM MOWHOCTU;

k - KO30PMUMEHT, YUMTHBAKUMI xXapaKTep pachnpenesieHusda Harpy30K IO



IJIMHE JIMHMM M HEOOVMHAKOBOCTBH HATPy30K das;
d —- OOJS 2JIEKTPOSHEepImMM, norpebrisgeMas Ha pPacCTosSHMM 1 - 2 mpoJjeTa

or TII, IO OTHOWEHMI K CyMMapHOMYy OTIycKy B ceTb 0,4 xB.

<*> [1puMeyvaHus:

MeToa OUEeHKM NOTepb 3NEKTPOIHEPTMM HA OCHOBE 3aBMCUMOCTM MOTEPb OT 0006LIEHHON MHGopMaumMm o
CXemax WM Harpyskax CeTu MOXeT NMPUMEHSATbCS ONs pacyeTa MoTepb 3MEKTPO3IHEPrMM B COBOKYMHOCTU JNMHWIA
0oOLMM KONMYECTBOM HE MeHee CyMMapHOro KonuvectBa nuHMK, otxoaswmx ot 100 wT. T 6-20/0,4 kB wnun
bonee. [1Nsi aNeKTpUYECKNX ceTen MeHbLLEro 0O0beMa NPUMEHSIIOTCS:

- MeTo4 MNO3MNEeMEHTHOro pacdeta noTepb MOLWHOCTU W 3NEKTPOSHEPTMM C UCMNONb30BaHMEM CXEMbl
ANEKTPUYECKON CETU U €€ PEXUMHbBIX NapameTpoB (NyHKTbl 21, 22);

- MeTog pacuyeTa noTepb 3nekTpoaHeprm B nuHuax 0,4 kB B 3aBMCMMOCTM OT BENWMYMHbLI NageHUs
HanpsbkeHusa no opmynam (51 - 53).

OkBuBaneHTHas cymmapHas anuHa N nuHui onpegensieTcd no opmyne <*>:

L =L + 0,44 L + 0,22 L , M, (47)
DKB M 2-3 1
roe L - cyMMapHas nonmHa Marucrtpasaer N jguHmm 0,4 xB, kM;
M
L - CcyMMapHasd OiuHa OByxX®asHEX U Tpex®asHEX OTBEeTBJIeHUM N  JIMHUMK
2-3
0,4 xB, xM;
L - cyMMapHas onamHa omHodaszsHeix oTBeTBJeHuM N jmumit 0,4 kB, kM.
1

<*> [puMeyvaHus:

1. MNpwn onpeageneHnn maructpanu ogHol nuHum 0,4 kB paccumnTbiBaeTcs Hanborbllee paccTosiHMe OT LUMH
0,4 kB pacnpegenutenbHoro TpaHcdopmaTopa 6-20/0,4 kB pgo Hambonee ypaneHHoro noTpebuTens,
NPUCOEONHEHHOTO K TpexdasHow Unm AByXdasHOW NMHUN.

2. MNpwn onpeneneHun 3KBMBANEHTHOW ANUHbBI NMMHUK B OJSIMHY OTBETBIEHUSA HE BKIIOYAKOTCA 3MEKTpU4eckme
ceTn, oTHocHLWwmecs K obLLeJOMOBOMY MMYLLLECTBY MHOFOKBaPTUPHbIX XWUMbIX AOMOB (B TOM YMCAe BHYTPMOOMOBbIE
3MNeKTpUYECKMEe CeTW), a Takke OTBETBMEHWUs K XWMblM JOMaMm, ecnu rpaHuua GanaHCcoBOW NPUHAANEXHOCTU
(akcnnyaTaumoHHOW OTBETCTBEHHOCTW) HaXOAMTCS Ha onope.

Mpu HanNUYMU antOMUHUEBBIX, CTalNbHbIX U MEOHbLIX MPOBOAOB B Maructpanu unu oTBETBIEHUAX B hopmyrny
(47) noacTtaBnaOT ANVHBI IMHUIA, onpeaenseMble no popmyne:

L=L + 4L + 0,6L , KM, (48)
a c Men
roe L , L , L — IJIMHBEL AJIOMMHMEBHBIX, CTAJIbHBEIX M MEIHBEX IIPOBOIOB,
a c Men
COOTBETCTBEHHO, KM.
Kosdouumenr k onpenendanT no dopmyre:
0,4
2
k =k (7,78 - 2,67d - 1,48d ) x (1,25 + 0,14 x 4 ), (49)
0,4 u IS IS IS
roe d - DoJia  BHepPIuH, OTIIYCKaeMOM HACEeJIEHMIO IIO0 OTHOUEHMI K CYyMMapHOMY
I
ornycky B cers 0,4 kB, o.e.;
k - kosbdbuumenT, npuHMMaeMmslr paBuHemM 1 nig guauy 400/230 B v paBHBEIM 3
u
ong gmaum 220/127 B.
Kosdduumenr F onpenmensgeTcsa o dopmyse:

T cp



i=1 ri i
F = ——————————— , MM2, (50)
T Ccp N
SUM L
i=1 ri
roe F - CeuyeHMe TOJIOBHOTO ydyacTKa 1-¥ JIMHUM, MM2;
Ti
L - IJIMHa TOJIOBHOTO ydYacTKa 1-¥ JIMHWM, KM.
i
[Ipy OTCYTCTBMM JaHHEIX O ko3bduumeHTe 3BanojHeHusa rpadbuka m (M)
KOo3bbuLMeHTe PEeaKTUBHOM MOWHOCTM NpuHMMaeTrca k = 0,5; tg ém = 0,6.

3

Mpu oTcyTCTBUM y4yeTa I3NEeKTpPO3Heprun, oTnyckaemon B nuHum 0,4 kB, ee 3HayeHve onpegensercs
BblUMTAHMEM W3 3SHEpPruu, OTnyleHHoW B ceTb 6 - 20 kB, notepb B obopygoBaHun 6 - 20 kB n sHeprum,
OTNYyLLUEHHOW B TpaHcopmaTopHble noactaHuum (ganee - TI1) 6-20/0,4 kB, sHepruun, oTnyweHHON NoTpebuTensam,
NoAKMoYeHHbIM K WwinHam T v nuHum 0,4 kB, Haxogswmecs Ha 6anaHce noTpebuTenen.

Ons peanusauumn metofa pacyeTa NoTepb dneKTpoaHeprum B nuHusax 0,4 kKB B 3aBUCUMOCTM OT BEMWYMHbI
NageHust HanpshKeHMs NPOU3BOASTCA U3MEPEHUS YPOBHEWN (PasHbIX HAMPsPKEHWA Ha wnHax Tl 1 B anekTpuyeckm
yAaneHHOW TOYKe MaructpanbHOW MWHUM B peXuMe MakCcumanbHOW Harpy3ku. [1o gaHHbIM - mM3mepeHun
onpegensietca abconTHad M OTHOCWUTENbHas BenuyuHa noTepb HanpsbkeHus (Oenbta U) B npoueHTax no
OTHOLLIEHMIO K cpeaHemy hasHoMy HanpshkeHuto Ha wunHax 0,4 kB TI1 6-20/0,4 kB.

MoTepn oanekTpoaHeprmn B nuHUKM HanpsxeHnem 0,4 kB (oT % oTnycka OSneKTpoaHeprum B CeTb)
onpegensloTcs no opmyne:

Tay
IDenera W = 0,7 K JOenpra U ——————-— , (51)
% Hep T
Makc
roe Jenbra U - IOTEepSA HANPAXEeHMS B MAKCUMyM Harpy3Ku ceTu oT wmmH TI 1o

HauboJiee BJIEKTPUUECKM YHOAJIEHHOTO DBJIEKTPOIPUMEMHUKAE, 3%;

K - kosdduuMeHT, YUYW TEBanlynm HEpPaBHOMEPHOCTD pacnpeneyneHmnda
Hep
HaArpy30K IO daszaM.

Ecnn namepeHHble ypoBHWN hasHbIxX HanpskeHnn Ha wnHax Tl pasnuyHel, To npu onpegeneHnn fdensta U
HanpskeHne Ha wnHax T npuHumaeTca Kak cpegHee apudmeTnyeckoe U3 Tpex n3aMepeHHbIX 3HavyeHnn. Ecnu B
3NEKTPUYECKM yOaNeHHON ToYKe MarucTpanbHOW NIMHUK B PpeXNME MaKCUMarnbHOW Harpysku gasHoe HarnpsixeHue
N3Mepsanock Ha TpexdasHoMm BBoAE U Nory4veHbl Bce dhasHble HanpshXeHus, B kKa4ecTBe pacvyeTHOro NpuHMMaeTcs
MUHUMarbHOE U3 TPeX 3MEPEHHbIX 3HaYEHUN.

Kosdpdbuument K omnpenesnfgeTcsa 0 dopmyJie:
Hep
2 2 2
I +I + I R R
a B C H H
K = 3 —————————————————— x (L +1,5 ---—-) - 1,5 -————, (52)
Hep 2 R R
(I + 1 + I ) ® ®
a B C
roe I , I , I - W3MEepPeHHEE TOKOBHE HArpy3ku Gas;
a B C
R /R — OTHOIEHME COIPOTURJIIEHUN HYJEBOTO UM (Qa3HOI'O MNPOBOIOB.
H 0]
[Ipy OTCYyTCTBMM IOAHHBIX O TOKOBHEIX Harpy3kax (as cienyeT NPUHKMATH:
ong jgudaumt ¢ R /R =1 K =1,13;
H Hep

Il
N

onsg qguHui ¢ R /R K =1,2.
H 0 Hep



OTHOWeHME Tay/T IIPVMHMMAKT B COOTBETCTBUM CO CJleOyllyMM IaHHBIMU :

MakKC

T U 2000 3000 4000 5000 6000

Makxc

Tay/T 0,46 0,52 0,6 0,72 0,77
MakKC

OTHocuTEenbHbIE NOTEpPU aneKkTpoaHepru, %, B K nuHusx 0,4 kB onpegensoTcs no gopmyne:

K i
SUM x JHenpTa W x I
i=1 % i
OenvTa W = e , (53)
% SUM K
SUM I
i=1 i
i
roe JHesnbTa W — OTHOCUTEJIbHEE norepu BJIEKTPOSHEPIUN B i-n JIMHUN,
%
onpemeJieHHble no ¢Qopmyise (53);
I - MakCuMmaJibHas Harpyska I'OJIOBHOT'O ydacTKa 1-M JIMHUM.

1

Mpn HeobXxOAMMOCTM TOYHOro pacyeTa MOTepb JMEKTPO3Heprum B anekTpudeckux cetax 0,4 kB u npu
HanMuYMM JOCTATOYHOrO KONMMYecTBa WUCXOAHOW MHAOpMauuMK, a Takke Mpu pacdeTe noTepb SMeKTpo3Heprun B
oTgenbHbIX nNuHuaAx 0,4 kKB pekomeHayeTcs MCNonb30BaTbh METOAbl NO3MEMEHTHOrO pacyeTa noTepb MOLLHOCTU U
3NEKTPOIHEPTNN C UCMONB3OBAHNEM CXEMbI INIEKTPUYECKON CETU N €€ PEXMMHbIX NapameTpoB (NyHKTbI 21, 22).

Pac4yeTbl noTepb anekTpoaHeprum B nuHusax 0,4 kB B 3aBMCMMOCTM OT BENUYMHBLI MAAEHUS HAMNPSDKEHWUN U
NMO3MNEeMEHTHbIE pacyeThbl MOTEPb MOLLHOCTU U 3NEKTPO3HEPTUM C UCTIONb30BAHMEM CXEMbI 3NIEKTPUYECKON CETU U
€€ PEXMMHbIX MapaMeTpoB LOMycKaeTcs MPOBOAMTL MO CryvyanHoun Bblibopke pacnpegenuTtenbHbix nuHmn 0,4 kB,
nuTalLwmxcst ot He MmeHee Yyem 20% cymmapHoro konuyectsa TI1 6-20/0,4 kB, ecnu 31O KONMMYECTBO MpEBLILWAET
100 wr.

IV. Mopsinok pacyeTa notepb, 06yCNOBNEHHBLIX AOMNYCTUMbLIMU
MOrPELLUHOCTSIMU CUCTEMbBI Y4eTa SMEKTPO3IHEPrUK

ADCOJIIOTHEE norepu BJIEKTPO3HEPTUN (TBIC . kBT.u), 0Oy CJIOBJIEHHEIE

IOIY CTVIMBIMU NOTPEWHOCTAMM CUCTEMBl ydeTa 3JIeKTposHeprum (Jenbra W ) s
norp. B

onpenessanTCcsa Kak npenesbHOE 3HaudYeHMEe BeJIMUMHEL HONYyCTMMOTO HeballaHca

BJIEKTPOSHEPTMM B LEJIOM IO DSJIEKTPUYECKOM CeTM C y4Y4eTOM IOaHHBIX 3a Oas30BHI
nepmuon no ¢opMmyse:

/ 2 2
/ curma curMa
/ n 2 2 m 2 2 3 2 1 2
IenpTa W = 0,01 x / SUM curmMa x W + SUM curmMma x W + —-—-——-—-—-—-— Xx W + —-—————- x W , (54)
norp.B N/ i=1 i i j=1 3j 3j k 3 k 1
\/ 3 1
Toe cuIMa (curMa ) - MNOTPENHOCTb M3MEPUTEJIbHOT'O KaHajla MNPUHSATOM (OTHaHHOM)
i j
AKTUBHOM DBJIEKTPORHEPIUM 10 BJIEKTPUUECKON CeTu, %;
W (W) - HpueM (oTmaua) BJIEKTPOSHEPTIUHA, 3abukCHpPOBaHHEE
i Jj MN3MEePUTENIbHEMMY KaHajlaMy aKTUBHOM 3JIEKTPOSHEPIUM o
BJIEKTPUYECKOM CeTy, THC. KBT.u;
n - KOJIMYECTBO TOUEeK yuera, bdUKCHUPYOIMX npueM
BJIEKTPORHEePIT UM, IWT. ;
m - KOJIMYUECTBO TOUeK yuera, bukcupyoIMx oTmauy
BJIEKTPORHEPIUM, B TOM UYMCJIe KPYINHEIM [IOTpeOuTessaM, WT.;
k - KOJIMYECTBO TOouek ydeTa Tpexdas3HEX norpedburener (3a
3 MMHYCOM YUYTeHHHX B "m"), wT.;

k - KOJIMYECTBO TOUek ydeTa omHodpasHEIX norpedureseinn (3a



1 MMHYCOM Y4YTeHHBX B "m"), wr.;
N NA ’

W - norpebJieHMe BJIEKTPOSHEePIUM Tpexdaz3HbEMM NOTPeOUTesIaMM
3 (3a MMHYCOM yuTeHHHX B "m"), TeC. KBT.uY;

W - noTpebJieHre 3JIEKTPOSHEepPIMM OINHOQa3ZHEIMM MNOTPeOUTesIaMu
1 (3a MMHYCOM y4dTeHHHX B "m"), TeC. KBT.4.

OTHocHTENbHbIE NOTEPU 3MEKTPOIHEPrMK, 0BYCMOBIEHHbIE AOMYCTMMbIMU NMOTPELUHOCTAMU CUCTEMBI y4eTa
anekTpoaHeprun, ans TCO B 6a3oBoM Nepuoae paBHbI:

W x 100
norp.bB
HOenbTa W = e , (55)
norp.B, % W
oc.B
roe W - OTINYCK BJIEKTPOSHEPI'MM B CETb B LEJIOM II10 DJIEKTPUUECKOM CeTu 3a

oc.Bb
0as30BEM [EPUOL .
OTHoCHTENbHbIE MNOTEPU JMEKTPOIHEPTNM, OOYCNOBNEHHbIE AOMNYCTUMBIMY NOTPELUHOCTAMW CUCTEMBI ydYeTa
anektpoaHeprum, ona CK n MCK B 6a3oBom neproae pasHbI:

W x 100
norp.b
OenvTa W = , (56)
norp.B, % W
orn.B
roe W - OTIYCK DBJIEKTPODHEPIUM M3 CEeTUM B LE&JIOM 10 BJIEKTPUUECKOM CeTM 3a

orn.B
0asz0BEM IEPUOI.
MorpeLwHoCTb N3MEPUTENBHOIO KaHana akTUBHOW 3MNEKTPO3HEPrnM onpeaenseTcs no opmyne:

/ 2 2 2 2
curma = +/- 1,1 x / curma + curma + curma + curma , (57)
\/ Cu TT TH JI
Toe curMa + curMma + curMma - OCHOBHEE OOy CTMMBIE IOTPEWHOCTHU
Ccd TT TH CUEeTUMKOB, TpaHchoOpPMaTOPOB TOKa,
TpaHchopmMaTOPOB HaNpsSXeHMs npu
HOPMaAaJIbHEIX YCJIOBUAX  ([IPUHMMAITCHI 1o

S .

SHAUYEHMIO KJIaCCOB TOT-:IHOCTM), Y

curMa - Hnpenej OONYCTMMEIX [IOTEPb HANPAXEeHMS B
JI JIVHUSAX TPUCOEOVHEHMS CUeTumMkoB K TH, %.
I'I0Tep|/| ONIEKTPO3HEpPrun, OﬁyCJ‘IOBJ‘IeHHbIe OonyCTUMbIMU NOrpeLllHOCTAMU CUCTEMbI y4eTa 3JNTeKTPO3Hepruun,
No YPOBHAM HaNpsaXeHua pacnpenendatoTca nponopunoHarnbHO OTNYCKY B CeTb NO YPOBHAM HaNpsaXeHuda Kak B
©a30BOM, Tak U B perynmpyemMmom nepuogax.
B cnyyae ecnn B 6a30BOM rogy TEXHONOIMYECKME MNOTEPU OSMEKTPOIHEPrMM MpeBbIWAT hakTnyeckme
(oTYeTHbIE) MOTEpPM SNEKTPO3HEPrun, TO B pPEerynupyemMomMm rofy MOTEpU SNEKTPO3Heprun, obyCrnoBreHHble
0onyCcTuMbIMU NOrpelllHOCTAMU CUCTEMBI y4eTa, MNPUHNMAKOTCA paBHbIMU HYIHO.



MpunoxeHue 2

K IHCTpyKLMKN NO opraHn3aumm

B MMHUCTEPCTBE SHEPreTUKM
Poccwiickon depepaumm

paboTbl No pacyeTy

1 060CHOBaHMIO HOPMaTUBOB
TEXHONOrM4YeCcKnx NoTepb
3NEKTPO3HEPIM Npu ee nepenade
Mo 3NEKTPUYECKUM CETAM

HOMEHKITATYPA
OJIEMEHTOB PACXO[A SJNTEKTPOSHEPT U HA COBCTBEHHbIE
HY>XObl NOACTAHLMA

HomeHknaTypa BKNoYaeT pacxof 3MeKTPO3IHEPriM Ha criegytoLme Lenu:

oxnaxgeHvne TpaHcopmaTopoB U aBTOTPaHC(OPMaTOpOB;

oborpeB, ocBelleHMe M BeHTuUnsauuo nomelleHnn (ONTY, 3PY, OBB akkyMynsTOpHOW, KOMMPECCOPHOWN,
HaCOCHOWN NOXapOTYLUEHWS, 34aHNEe BCNOMOraTeSlbHbIX YCTPOWCTB CUHXPOHHBIX KOMMEHCATOPOB, NPOXOAHON);

OCBELLEHNE TEPPUTOPUM;

3apsigHO-NoA3apsaHble YCTPOWCTBA akKyMYnATOPHbIX 6aTapen;

nuTaHue onepaTyBHbIX Lenen u Lenen ynpasnexHms (Ha NoACTaHUMAX C NEPEMEHHbIM OnepaTMBHBIM TOKOM);

oborpes aveek KPYH (c annapatypow penenHon 3awmTbl 1 aBTOMAaTKKKU, CHETYMKAMM UMW BbIKITKOYaTENsIMN)
N penenHbliX LWKagoB Hapy>XHOW yCTaHOBKY;

oborpeB nNpmBoAoB 1 BaKoB MaCIsSIHbIX BbIKNOYaTenewn;

oborpeB NpuMBOAOB OTAENUTENEN U KOPOTKO3aMbIKaTeNen;

oborpeB NpMBOAOB 1 MacnobakoB nepeknoyarLlwmx yctporcte PIH;

o6orpeB anekTpoaBuraTenbHbIX NPUBOAOB pasbeanHUTENEeN;

060rpeB 3NEKTPOCHETHMKOB B HEOTANIMBAEMbIX MOMELLEHUSX;

oborpeB arperaTtHbix LWKadoB U LWKadoB yNpaBrieHns BO3OYLUHbLIX BbIKIOYaTenen;

NUTaHWe KOMMNPECCOPOB;

oborpeB BO30yX0COOPHUNKOB;

BCMomoraTteribHble YCTPONCTBA CUHXPOHHBIX KOMMEHCATOPOB (MacnsHble, LMPKYISALMOHHBIE U ApPEHaXHble
HaCcoCbl, 3a[BWKKW, aBTOMAaTu1Ka);

3NeKTponuTaHne annapaTtypbl CBA3N 1 TENEMEXAHUKY;

HebonbLLne No 06beMy peMOHTHbIE paboThl, BbINOMHAEMbIE B NPOLIECCE IKCMnyaTaunm;

npoumne: gpeHaxHble HacocCHble, ycTponcTea PIMH, guctnnnatopsbl, Menkue CTaHkuM U NPUcnocobneHns n T.4.

K pacxofy anekTpoaHeprum Ha COBCTBEHHbIE HYXAbl NOACTAHLUUIN OTHOCUTCS TaKXKe PacXod 3MeKTPO3HEPrun
Ha 3MNeKTPONPUEMHUKN, HANM4Yne KOTopbiX 0OYCNOBMEHO crneuundmrKkon akcnnyaTaumm obopyaoBaHms NOACTAHLUNINA:
KOHOWLMOHUPOBAHME MOMELLEHUs LWuTa ynpaeneHus (kapkas KnuMaTtudeckasi 30Ha), oborpeB [OOpOXeK K
060opy0BaHUIO HA OTKPLITOW YacTU NOACTaHLMM (B paioHax ¢ OOUMbHbIMK CHEronagamm) u T.n.

B coctaB aneKkTponpuMeMHUKOB COOCTBEHHBIX HYXA MOACTAHUMA He OOJSPKHbl BKMOYaTbCA noTpebutenm
3MNEKTPO3HEPTNN HA XO3SINCTBEHHBIE HYXAPbI.



MpunoxeHune 3

K IHCTpyKLMKN NO opraHn3aumm

B MUHUCTEpCTBE SHEPreTHKN
Poccwiickon depepaumm

paboTbl No pacyeTty

1 060CHOBaHNIO HOPMaTUBOB
TEXHOMOrMYECKUX NoTepb
3MNEeKTPO3HEPrnM Npu ee nepenaye
NO 3NIEKTPUYHECKUM CETAM

POPMbI
TABJTINL, OBOCHOBBIBAKOLLMX 3HAYEHNA HOPMATUBOB TEXHONOIMMYECKNX
MOTEPb SNIEKTPOQOHEPTI A
(Obpaszeu)

Tabnuvua 1 - MNokasatenu 6anaHca aNeKkTPo3HepPrun B LLENOM MO 3riekTpuyeckum cetsam TCO

HammMmenoBaHue TCO

N HauMeHOBaHMe Mnokasz3aTreisa EnvHuMa UMcJleHHOe 3HaudeHMe IoKaszaTeld IO ToIdaM
n/n U3MEpEeHNs
rom, 0a30BLI | TEKYLNN | PETYIIMPY MBIV
Ipenie C TB Yoy Ton; Ton Ton;
6azsoBOMY
1 2 3 4 5 6 7
1 [lpyieM DBJIEKTPORHEPIUM B CeThb <*>, TEHIC. KBT.u
BCETro
1.1 |B ToM umciye mu3 cereit ®CK THC. KBT.u
1.2 u3 cerey MCK TEIC. KBT.u
1.3 n3 cerey CCO <*> TEHIC. KBT.u4
1.4 u3 ceren I'K <*> TBIC. KBT.u
1.5 oT BJIOK-CTaHLMNA THC. KBT.u
2 OTmada BJIEKTPOSHepIMM U3 cetm <*>, [Teic. KBT.u
BCETO
2.1 |B ToMm umcie B ceTu OCK TBIC. KBT.u
2.2 B ceTu MCK THC. KBT.u
2.3 B cerm CCO THIC. KBT.u
2.4 B cetu I'K TEIC. KBT.u
3 OTnyck DJIEKTPOSHEPTUM B CEThb TEHIC. KBT.u
(. 1 - mm. 2) <*>
4 OBBeM (KOIMUECTBO) IMepelaHHOM THIC. KBT.u
(moTpebJIeHHOM) BJIEKTPOSHEPTUN,
BCETro
4.1 |B TOM umcJie: PaCXOI BJIEKTPOSHEPTUM |THC. KBT.u
Ha MNPOM3BOICTBEHHEE (C y4eToM
XOBAMCTBEHHEIX) HYXIL
5 daxTHuUeckme (OTUYETHHE) IIOTEepu THIC. KBT.u
3JIeKTposHepTMM (. 3 - . 4)
5.1 |CIPABOUHO: %
daxTHuUeckme (OTUYETHHE) IOTEepu
BJIEKTPOBHEPTUN B
IPOLIeHTaxX OT OTIYyCKa
BJIEKTPOBHEepIUM B ceTb (. 5/m. 3)




6 [loTepn 3JIEKTPOSHEPI'MM, yYTEHHEEe B |THC. KBT.u X
Tapube Ha nepenauvy
BJIEKTPOBHEPTMM, BCETO
% X
6.1 |B ToM umcJyie no cetu BH THC. KBT.u X
s X
6.2 no ceru CHI THC. KBT.u X
% X
6.3 no ceru CHII TEIC. KBT.u X
% X
6.4 no ceru HH THC. KBT.u X
% X
7 [IoTepn 3JIEKTPO3HEPI'UN, TEIC. KBT.u X
yTBepXIeHHEle B MmHoHepro Poccwuu,
BCETO
[ X
8 CBEepXHOPMaTUBHEIE IOTEPU THC. KBT.u
BJIeKTpOsHepPTMM (. 5 - m. 6)
8.1 |CIIPABOUHO: %
CBEepXHOPMaTUBHEIE IOTEPU
BJIEKTPOBHEPTUM B MPOLEHTax
OT OTIIyCKa BJIEKTPORHEPIUM B CETb
(m. 8/m. 3)

<*> [lpuMmeuaHusa: 1. [lpueM 3JEKTPOSHEPTUM B CeThb OlNpelesigeTCcsa Kak CyMMa OOBEMOB 3JIEKTPOSHEPIUM,
IOCTyNMBLIEY (IIOCTABJIEHHOM) B DBJIEKTPUUYECKYI CETb M3 IPYTMX (CMEXHBEIX) CEeTEeBHX OopTraHu3alui U OT
IPOM3BOONTEJIEY BJIEKTPORHEPIUM (HecajbpIupyeMas BenmuuHa). 2. CCO - cMexHas ceTesas
opTraHmM3alus, PAaCNOJIOKEHHas Ha TeppuTopuM OPYyToro cydwekTa Poccmiickoy demepaumm. 3. I'K -
TeHepupyolasa koMnaHma. 4. OTmada SJEKTPOSHEPTUM M3 CeTHM onpelesseTcsd KakK CyMMa OO0BeMOB
5JIEKTPOSHEPTUM, OTIYIIEHHOM U3 3JIeKTPUYUECKOM CeTM B IpyTMe CMeXHEEe CeTeBhle OpTraHM3auuu OPYyToro
cybwekTa Poccumiickor demepaumy M B CeTM NPOMU3BOAUTEJIEN 3JISKTPOSHEepPIMM (He BKJpYad OO0BeM
(KOJIMYEeCTBO) MNepenaHHOM (MNOTPeOJIEHHOM) 3JIeKTPOSHepIuu) (HecalbIMpyeMmas BeuumHa) . 5. OTnyck
BJIEKTPOSHEPTUM B BJIeKTpuUecKyio ceTb TCO (OTHyckK B CeThb) ONpelnesigeTcs KakK Pa3HOCTb MexIy
IPMEMOM BJIEKTPOSHEPTMU B CeTb U ee OTIaudel U3 3JIEKTPUUEeCKOM CceTu.

INopgnuce ®.11.0. JomxHOCTh




Tabnvua 2 - CTpykTypa 6anaHca anekTpoaHeprum no YpoBHSIM HanpshkeHuss B 6asoBoM rogy

HammenoBaunme TCO

N n/no HauMeHOBaHMe nokasarTesnda Enuuniia U)CJIeHHOEe 3HadeHMe IoKas3aTeJleM N0 YyPOBHAM HANPSIXeHUS

M3MepeHus

Bcero|750 kB|500 xB|330 xB|220 xB|150 - 27,5 —-| 1 - 0,4

110 xB|60 xB |20 xB| B

1 2 3 4 5 6 7 8 9 10 11 12
1 [IpyeM 3JIEeKTPO3HEepPIUM B CeThb, BCEIO|THC. KBT.
1.1 B TOM umuciye mu3 cerey OCK TEIC. KBT.
1.2 n3 cereu MCK THIC. KBT.
1.3 n3s cerey CCO TEIC. KBT.
1.4 oT cerenm I'K TEIC. KBT.
1.5 oT OJIOK—-CTaHLUUMN TBIC. KBT.
2 OTrnada DBJIEKTPODHEPTUM U3 CeTel, TEIC. KBT.

BCETO
2.1 B TOM umcje B ceTum OCK THIC. KBT.
2.2 B ceTtu MCK TEIC. KBT.
2.3 B ceTtu CCO TEIC. KBT.
2.4 B cetu I'K THIC. KBT.
3 [lpyeM 3JIEeKTPOSHEPIUM U3 CeTu TEIC. KBT. X X
CMEXHOTO HalpsXeHMd, BCEIO
3.1 B TOoM umcie m3 cerem 750 kB TEIC. KBT. X X X
3.2 n3 cerer 500 xB TEIC. KBT. X X X X




u3 cerenm 330 kB TEIC. KBT.
u3 ceremm 220 kB TEIC. KBT.
u3 cererm 110 kB TEIC. KBT.
u3 cerenm 27,5 - 60 kB TEIC. KBT.
u3 cererr 1 - 20 kB TEIC. KBT.
4 OTmaya DJIEKTPOBHEPIUM B CeTHU TEIC. KBT.
CMEXHOT'O HallPsSXeHMS, BCEIO
B TOM umciye B cerb 500 kB TEIC. KBT.
B cerb 330 kB TEIC. KBT.
B ceTr 220 kB TEIC. KBT.
B cerh 110 kB TEIC. KBT.
B ceTr 27,5 - 60 kB TEIC. KBT.
B cerhb 1 - 20 kB TEIC. KBT.
B cerr 0,4 xB TEIC. KBT.
5 OTnyck »JIeKTpo3Hepruu B ceTb (n. 1|TeC. KBT.
- . 2 + o. 3) <*>
6 Ob6beM (KOJIMUECTBO) I[IepelaHHOM TEIC. KBT.
(MOTPeOJIEHHOM) B3JIEKTPO3HepIMM <*>,
BCETO
B TOM 4YMCJIE: THIC. KBT.
obbeM (KOJIMUECTRBO) IepenaHHOMU
(moTpeOJIeHHOM) DBJIEKTPOIHEPIUN
norpedburesiaM, HENOCPeICTBEHHO
MNOOKJIIOUEHHEM K IIMHAM [IOICTAaHLMM
1. [IEPBUYHEM YyPOBEHb HAlPSIXEeHUS THIC. KBT.
noncrTaHuuy BH
1. [IePBUYHLY YPOBEHbL HaIpSXeHUI TEIC. KBT.




noncTaHumm CHI

6.1.3 [IePBUYHLY YPOBEHb HaIpPSXeHUSI TEIC. KBT.u
noncranumy CHIT
6.2 pacxon BJIEKTPOBHEPI'UM Ha THIC. KBT.u4
IPOMBBOLCTBEHHEE (C y4dYeToM
XOBAMCTBEHHEIX) HYXIH
7 daxTUUeckyre (OTUEeTHEE) [IOTEpPU TEIC. KBT.u
3JIEKTPOB3HEePI UK B ceTu (. 5 - 1.
- 1. 4)
7.1 CIIPABOYHO: %
daxTHUeckye (OTUEeTHEE) [IOTEepu
3JIEKTPOBHEPIT UM B NPOLEHTax OT
OTIIyCKa DBJIEKTPOBHEepIuM B CeTb (II.
7/m. 5)
8 TexXHOJIOTMUYeCKHKe [I0Tepu TEIC. KBT.u
3JIEKTPOB3HEPI UM, BCETO
8.1 B TOM UMCJIE YCJIOBHO-TIOCTOSHHEE THIC. KBT.u
8.2 HAaI'py304YHEE TEIC. KBT.u
8.3 norepu, OOYCIJOBJIEHHEE TEIC. KBT.u
OONYyCTUMBIMM ITOTPEMHOCT IMMU
npubopoB ydeTa
8.4 CIIPABOYHO: S
TexXHOJIOTUYEeCKME IIO0TEPU
BJIEKTPOSHEPTUM B MPOLEHTax OT
OTIyCKa DJIEKTPOBHEPTUM B CeThb (II.
8/mm. 5)
9 CIIPABOUHO: TEIC. KBT.u
HeTexHnueckmre norepu
3JIeKTposHepTUM (. 7 — m. 8)
9.1 CIIPABOYHO: %

HeTexHnueckmre norepu
BJIEKTPOBHEPIMM B NPOLEHTax OT
OTIIyCKa 3JIEKTPOSHEPIMM B CEThb
(m. 9/m. 5)




<*> TlpmMmeuaHus: 1. OTHyCcK 3JIEKTPORHEepIruM B ceThb (cTpoka N 5) no ypoBHAM HanpsaxeHmusa (cTtoydbusl N 5 - 12)
onpenesyifseTCsa C Yy4YeTOM IIpMeMa DJIEKTPOSHEePIUM M3 CEeTUM CMEeXHOT'O HanpsaxeHUsa. OTNYCK 3JIEKTPOIHEePTUM B CETb B LIEJIOM
(cTonben N 4) omnpenendeTcsa KakK Pa3HOCTb MeXOy IIPMEMOM 3JIEKTPOBHEPIUM B CeThb UM OTIadel 3JIEKTPOZHEPIMM U3 CeTU
(Bbes yueTa npueMa DJIEKTPODHEPIUM M3 CETU CMEXHOI'O HAaNpsaxeHusa) . 2. 00beM (KOIMYUECTBO) IepelaHHOM (IoTpebJIeHHOM)
DJIEKTPORHEPTUM OIpenesigdeTCsad KakK CyMMa ODOBEMOB MNEePelaHHOM B2JIEKTPOsHepIruy, COOPMMPOBAHHEIX B COOTBETCTBUM C
baKTUUYECKMM YyPOBHEM HOMMHAJIBHOTO HaOpsxeHusa obopynoBaHusa TCO, K KOTOPOMYy NOOKJIOYEH NOTPebuTesb yCJyT IO
nepeliaue »2JIeKTPORHepIruM. 3. BHauUeHUS B CTPOke 6 He ABJIAITCS CYMMOM 3HaudeHuM CTpok 6.1 m 6.2. 4. B crpoke 6.1
yKas3bBaeTCs IIoJIHAasg CyMMa oOBeMa IIepelaHHOM B2JIEKTPORHEPIUMM NOTPebuTelisaM, HENOCPEeICTBEHHO INONKJIOUEHHBIM K LIMHAM
noncraHuuii. 5. B cTpoke 6.2 ykasbHBaeTCHd IIOJIHAS CyMMa ofbeMa 3JIEKTPOSHEePI'MM Ha NPOM3BOINCTBEHHEE (XO3AMCTBEHHHE)
HYXIIEL .

Mognmce IOJIXHOCTB

Tabnuua 2A - CtpykTypa 6anaHca 3NeKTPO3HEPrum No YPOBHAM HaNPsHKEHUs B perynmpyemMom rogy

Hammenoranme TCO

N n/mo HavMeHOBaHMe MoKa3aTesd EovHuiia UpCcJIeHHOEe 3HaueHMe IIokaslaTejieM 10 YPOBHSAM HaNpSXeHUS
NBMEPEeHUs

Bcero| 750 500 |330 220 |150 - 27,5 - 1 - 0,4

kB kB kB kB 110 xB| 60 xB [20 xB| B

1 2 3 4 5 6 7 8 9 10 11 12
1 [IpyeM 3JIEKTPO3HEPIUM B CeThb, |ThHC. KBT.u

BCETO

1.1 B TOM umcje mus cerem OCK TEIC. KBT.u
1.2 u3 cerem MCK TEIC. KBT.u
1.3 n3 cerem CCO THIC. KBT.U
1.4 or cerem I'K TEIC. KBT.u
1.5 oT OJIOK-CTaHUUMN TEIC. KBT.u




OTmada BJEeKTPOSHEPIUM U3
ceTeyr, BCeETroO

TEIC .

kBT.

B ToOM umcyie B cetu OCK

TEIC .

KBT.

B cetu MCK

TEBIC .

kBT.

B ceTtm CCO

TEIC .

KBT.

B cetu I'K

TBIC .

kBT.

[lpyeM DJIEKTPORHEPIUM M3 CeTu
CMEeXHOTO HAaNpPSXeHMS, BCEIO

TBIC .

kBT.

B TOM umciye mus cerey 750 kB

TBIC .

kBT.

u3 cerem 500 kB

TBIC .

kBT.

n3 cerenm 330 kB

TEIC .

KBT.

u3 cerem 220 kB

TBIC .

kBT.

u3 cerenm 110 kB

TEIC .

KBT.

u3 cerem 27,5 - 60 kB

TBIC .

kBT.

u3 cererr 1 - 20 xB

TEIC .

kBT.

OTnmada 3JIeKTPOZHEPIMM B CeTU
CMEXHOT'O HAalPAXEeHMHd, BCero

TEIC .

kBT.

B TOoM umcyie B ceTh 500 kB

TEIC .

KBT.

B cerh 330 kB

TEIC .

kBT.

B cerb 220 kB

TBEIC .

kBT.

B cerhb 110 kB

TEBIC .

KBT.

B cerb 27,5 - 60 kB

TEIC .

kBT.

B cerb 1 - 20 kB

TEBIC .

kBT.

B cerb 0,4 kB

TEBIC .

KBT.




OTHnyCK B3JIEKTPODHEPIUM B
cerp (m. 1 - m. 2 + . 3)

TEBIC .

kBT.u4

O6beM (KOJIUUYECTRO)
nepenaHHoOM (IoTpebJIeHHOM)
3JIEKTPOBHEPTHUM, BCETO

TEIC .

KBT.u

B TOM 4YMCJIE:
obweM (KOJIMUEeCTBO)
nepelaHHOV (OTPeBJIeHHOM)
BJIEKTPORHEPTUN
norpedburesnamM,
HEeIoCpPenCTBEHHO
MNOOKJIIOUEHHEM K IMHAM
MOOCTaHLIUNA

TEIC .

KBT.u

IIEPBUYHE YyPOBEHb
HaNPSXEHMS [IOICTaHUUN
BH

TBIC .

kBT.u

[IEPBUYHEI YPOBEHb
HaNPSXeHMS [IOICTaHLUUN
CHI

TBIC .

kBT .u

[IEPBUYHEN YPOBEHb
HaNPSXeHMS [IOINCTaHUUN
CHTII

TBIC .

kBT .u

Pacxom SJIEKTPOSHEPTUM Ha
IPOM3BONCTBEHHEE (C
yUeTOM XO3SMCTBEHHBIX)
HYXIEBI

TEIC .

KBT.u

dakTUUEeCKMe (OTUeTHRE)
IOTEPU DBJIEKTPOBHEPIUU B
cetu (mn. 5 - . 6 - . 4)

TEIC .

KBT.u

CIIPABOYHO:

dakTUUeCKMe (OTUeTHHE)
IOTEPU DIIEKTPOBHEPIUU B
IpolLeHTax OT OTIycCKa
3JIEKTPORHEPITUM B CeTb (II.
7/o. 5)

o\

TexHOJIOTUUECKME Inorepmu

TBEIC .

KBT.u




SIEKTPOSHEPTUN, BCETO

B TOM U4MCJIe YCJIOBHO-
IIOCTOAHHEIE

TEBIC .

kBT .u

HAT'Py3O4YHEE

TEBIC .

kBT.u4

norepu, OOYCJIOBJIEHHEE
OONYyCTUMBIMM [IOT'PEMHOCT AMU
npubopoB yueTa

TEIC .

KBT.u

CIIPABOYHO: TexHOJIOTUYECKUE
IOTEPU BJIEKTPORHEPIUM B
OpoLeHTax OT OTIyCKa
3JIEKTPOBHEPTUM B CETb

(. 8/m. 5)

CIIPABOYHO:
HeTexHnueckue norepu
BJIEKTPOSHEPIUN

(m. 7 = mm. 8)

TEIC .

KBT.u

CIIPABOYHO:

HeTexHnueckme norepu
BJIEKTPOBZHEPIMM B IIPOLEeHTax
OT OTIIyCKa 3JIEKTPO3HEepIuUM B
cers (m. 9/m. 5)

o\

Ilomnmce

OJOJIXHOCTB




Tabnvua 3 - CTpykTypa NepeToKoB 3EKTPO3HEPrnM B 6asoBOM rogy

HammenoBaunme TCO

CCo, KommuecTBO YpoBeHb [lepeTOKM 3JIEKTPO3HEPIUN,
[IponsBOOUTEIIN YPOBHEN HanpsaxXeHusd, TEIC. KBT.4
BIIEKTPOBHEPTUN, HaNpsaXeHUa KB
cern OCK m MCK [preM oTnada
1 2 3 4 5
Mognmce U0, IOJIXHOCTB




Tabnvua 4 - CTpyKTypa TEXHOINOMMYECKNX NOTEPb INEKTPO3HEPTUM B 6a30BOM rofdy

HammenoBaunme TCO

/o

HamMveHoOBaHMe
CTPYKTYPHBIX
COCTaBJIA0MLMX

UMcJleHHEIEe 3HadeHMsa [0 YPOBHAM HaAlNpPAXeHMS

750 xB

500 B

330 xB

220 B

150 -
xB

110

27,5 -
xB

60

20 kB

0,4 xB

Bcero

TEIC .

KBT.u <

TEIC .

KBT.u <

TBIC .

KBT.u <

TEIC .
KBT.u

TEIC .
KBT.u

TEIC .
KBT.u

TEIC .
KBT.u

TEIC .
KBT.u

TEIC .
KBT.u

11

13

=V

15

17

@|V

19

oV

OTnyck
BJIEKTPOYHEPI UM B
cerp (m. 5
Tabauuel 2) <*>

DX | ok oo

X|ov| * oe

Xi|oof| * oo

R
oV

XN * oo

X[ * oo

X[ * oo
NV

Xl o oo

XN * oo

YCIJIOBHO-IIOCTOSHHEIE
noTepu
BJIEKTPOBHEPTUN

XojocTon xon
TpaHchopMaTopPoOB

KopoHa B BO3IYMHEIX
JIVTHMAX

TokM yTeduku B
BOBOYWHBIX JIMHUAX

Nzomauma B
KaOeJIbHEIX JIMHUAX

VI3MepuUTesbHEIe
TpaHCPoOpMaTOPE TOKa

V3MepuTesbHEE
TpaHchopMaTOPEL
HaNpsaXeHUI

CueTumKm npAaMOoITo
BKJIIOUEHMSA

llyHTHUpy©LMe
PEeaKTOPH

CoenuHMUTEJIbHEE
npoeona ¥ COOpPHEE
W/HBL [TOICTAaHUUMN

.10

BeHTuUbHEIE
pPa3pAOHUKN

.11

OrpaHUYnUTEIIN
nepeHanpaXeHUN

.12

YcTponcTBa OPUCO—
enuHeHnsa BU-cBAs3u

.13

KoMneHcupyomme
yCTpOMCTBa

.14

Pacxon
BJIEKTPOBHEPTUM Ha
COOCTBEHHBIE HYXIEBL

.15

Pacxon
DJIEKTPOSHEPI MM Ha
IIJIaBKYy TI'OJIOJIea




3 Harpy3ouHbEe NOoTepu
SJIEKTPOSHEPTUN

TpaHcdopMaTOPEL

JinHum

ToxkOoOT'PaHNUMBAKIINE
pPeaKTOpPE

3.4 [IHOMIPOBOOEL

4 TexHMYECKME MOTEPU
BIIEKTPOBHEP TN
(. 2 + . 3)

5 IHoTepn
3JIEKTPOBHEPTIMH,
00y CJIOBJIEHHEIE
IOy CTVIMEIMU
HNOTPEMHOCT AMM
nprOOpPOB ydeTa

6 TeXHOJIOTUUECKME
norepu
BJIEKTPODHEPTIUN
(1. 4 + . 5)

<F> I[lprMeuaHMe: [[POLEHTH CHPaBOYHO ONPEenNesIAnTCA K OTINYCKY 3JIEKTPOSHEPIMM B CEThb [0 YPOBHAM HANPSAXKEHNA.

I[Toonuce ®.1.0. JOJIXHOCTB

Tabnuua 4A - CTpyKTypa TEXHONOMMYECKUX MOTEPL SMEKTPOIHEPTUN B PEryNNpyeMOM rogy

Hammenoranmue TCO

N HamMmeHoBaHMe CTPYKTYPHEIX
n/n coCcTaBALIMUX

UMCJIeHHEIE 3HAYeHMsA I[I0 YPOBHAM HAPAXEeHMA

750 xB 500 B 330 B 220 kB 150 - 110 27,5 - 60
xB xB

0,4 xB

Bcero

THIC . % TEIC . % TEIC . % TEIC . % TEIC . % TEIC . %
kBT.u kBT.u kBT.u kBT.u kBT.u kBT.u

TEIC .
kBT.u

TEIC . %
kBT.u

TBIC .
kBT.u

[~
o
(o)}
N
o
©
=
o

1 2 3 11 12 13 14

15

17 18

19

1 OTHyCK BJIEKTPOSHEPTUM B X X X X X X

cerp (m. 5 Tabmauuer 2A)

2 YCJIOBHO-TIOCTOSHHEIE
IOTEPY BJIEKTPOSHEPTUN

2.1 XoJIoCTOM XOI
TpaHCchopMaTOPOB

2.2 KopoHa B BOBOYUHHX
JIMHUAX

2.3 TOKM YyTEUKM B BOSBIYUIHBEIX
JIVHVISX

2.4 V3onsaumusa B kabeJibHEIX
JIVTHUSX




VI3MepuTEeIIbHEE
TpaHCHOPMATOPE TOKa

.6 JI3MepUTesIbHEE
TpaHCchoOpMaTOPEL
HalpsaXeHNA

.7 CueTUuMKM NPAMOTO
BKJIIOUEHMA

.8 llyHTUpyoe PeaKTOPbL

.9 CoenmHUTEeJIbHEIE NPOBOAA U
COOPHBEIE MMHE! [NOOCTaHLUMA

.10 | BeHTUJIbHEHE Pa3pPAOHUKN

.11 | OrpaumumnTenn
IepeHanpaXeHU

.12 | YcTporcTBa MPMCOEIUHEHUS
BU-cBasu

.13 | KomMneHcupyomme
YyCTpPOMCTBA

.14 | Pacxon 2JIeKTPO3HEPIUMN
Ha COOCTBEHHEE HYXIBL

.15 | Pacxon BJIeKTPOBHEPTUN

Ha I1IJIaBKy I'OJioJiena

Harpy3ouHble noTepu
BIIEKTPOBHEP TN

TpaHchopMaTOPEL

JInHMM

ToxooTpaHMYMBALIME
PEeaKTOPEL

MMHONPOBOOEL

TexHMUEeCKME [IOTEPU
SJIeKTPOBHepTMM (m. 2 +
o. 3)

I[loTepu 3JeKTPO3ZHEPIUN,
00y CJIOBJIEHHEIE

IOy CTVMBIMU
MOTPEMHOCTAMM NPUOOPOB
ydyeTa

TexHOJIOTMUEeCKMEe IIOTEPU
SJIeKTpOosHepTUM (m. 4 +
mn. 5)

Ilomnmce

OJOJIXHOCTB




Tabnuua 5 - MporpaMma CHUXKeHWs1 NOTEPb 3NEKTPOIHEPTUM

HammenoBaunme TCO

N HammMmeHOBaHMe Cpok wmcnojHeHud |OTBeTCTBEHHAad ObbeM T'omoBoe CHMXEHME NOTEPb 3JJIEKTPOSHEPIUM OT
n/mo MEPONPUATUN cayxba MEPONPUATUN BHEOPEHVSI MEPONPUATHUNA, THC. KBT.u/%
HayaJio |[OKOHUAaHUE 0a30BHM | TEKYLUN | pETYIUPYEMEM | TOX infedit infedit
rom (t) hinfo}s Ton (t+2) (E+3) | (£+4) | (t+5)
(t+1)
1 2 3 4 5 6 7 8 9 10 11 12

1 |OpraHmBalMOHHEE
MEPONPUATHISI

2 | TexHMUecKue
MEepPONPUITHUS

3 |CoBeplieHCTBOBaHME
CHCTEM pPacdeTHOTO
VM TEXHUNYECKOI'O
yuera

4 |Bcero X X

4.1 |CIPABOYHO:
Bcero B mnpoueHTax X X X X
oT GaxkTMUEeCKUX
IoTepb

BJIEKTPOBHEPT UM




CIIPABOUYHO:
Bcero B mnpoueHTax X X X X
OT OTIIyCKa
3JIEKTPOSHEPTUM B
ceTb

Illoonmce ®.1.0. IJOJIXHOCTB




Tabnvua 6 - CBoAHbIN 6anaHc 3M1eKTPO3HEPTMM MO YPOBHSAM HanpsikeHusl B 6a30BOM M perynmpyemMoM rogax

HammveHnoBaHue TCO

N n/n| HauMeHOBaHME MOKA3aTEJI EnuHuna UMcJlIeHHOE 3HaudeHMe IoKas3aTessa 10 YyPOBHAM HalpAXeHMA
V3MEPEHNT
0a30BbIL T'OI peryimupyeMsl Ton
Bcero BH CHI CHII HH Bcero BH CHI CHII
1 2 3 4 5 6 7 8 9 10 11 12
1 OTnyck BJIEKTPOBHEPTUM B TEHIC. KBT.u

cert (m. 5 Tmabmauuer 2, m. 5
Tabauuel 2A)

2 Ormaua SJIEKTPOSHEPTMM B TEIC. KBT.u X X X
CeTr CMEXHOI'O HalpAXeHMUS

3 06BeM (KOJIMUECTBO) THIC. KBT.u
nepenaHHoOM (noTpeOJIeHHOM)
BJIEKTPORHEPI UM, BCETO

3.1 |B ToM uucie THC. KBT.u
obBeM (KOJIMUECTBO)
nepenaHHOM
(moTpebrieHHOM)
BIIEKTPOBHEPTUN
norpebuTresaM,
HEIOCPEeICTBEHHO
[IOOKJIOUEHHEIM K LMHAaM
IOOCTAaHLUUM

3.2 pacxoln BJIeKTPOSHEPTMU |THC. KBT.U
Ha MNPOM3BOLCTBEHHHE (C
YUEeTOM XO3IMCTBEHHEIX)

HYXIEB
4 dakTHueckue (OTUYEeTHHE) THIC. KBT.u
IOTEPU DBJIEKTPOBHEPTUM B
ceru (. 1 - m. 2 - . 3)

4.1 |CIPABOUHO:
dakTHUeckMe (OTUEeTHHE) %
IOTEPUN DBJIEKTPOBHEPTUM B
IPOlLIeHTax OT OTIYyCKa
BJIEKTPOSHEPIUM B CETH
(m. 4/m. 1)

5 TexHOJIOTUYECKUE norepmu TEIC. KBT.u
BIIEKTPOSHEPTUN

6 HerTexHMUeckue norepm TEIC. KBT.u




BJIEKTPORHEPTUN
(n. 4 - . 5)

CIIPABOUYHO:
HeTexHuueckue

IOTEPU DBJIEKTPOBHEPTUM B
NpOLEeHTax OT OTIyCcka
DJIEKTPORHEPTUM B CETb
(m. 6/m. 1)

o

CIIPABOYHO:

HopmaTuBHEE
TEeXHOJIOTUUECKME IIOTEepn
SJIEKTPOSHEPTUM B IMPOLEHTax
OT OTIYCKa 3JIEKTPO3HEePIUM
B ceTb (m. 5/m. 1)

INoonmce

.

JHOJIXKHOCTb




Tabnuua 7 - KonnyecTso 1 yCTaHOBMEHHAs MOLLHOCTb TpaHchopMaTopoB

HammenoBaume TCO

N Envununasga Bricuee KomnuecTrO, WT. YCcTaHOBJIEHHAA
n/mn | MOmHOCTL, KB-A HalpsaXeHue, MOLHOCTBL, KB-A
xB
0a30BHI | peTryJMpyeMbll | Oa30BEM | pelyIupyeMbt
Ton Ton Ton Ton
1 2 3 4 5 6 7
1.1 |Oo 2500 3 - 20
1.2 27,5 - 35
2.1 |Or 2500 mo 3 - 20
10000
2.2 35
2.3 110 - 154
3.1 |Or 10000 mo 3 - 20
80000
3.2 | BrIIOUUTENBHO 27,5 - 35
3.3 110 - 154
3.4 220
4.1 |Bomee 80000 110 - 154
4.2 220
4.3 330
onHOoda3HHE
4.4 330
TpexdpasHEE
4.5 400 - 500
onHOoda3HHE
4.6 400 - 500
TpexdasHEE
4.7 750 - 1150
5 VTorTo: -
[IlpyuMeduaHMe . PesepBHBIE HEMCIOJb3yeMEe TpaHCOOPMaTOPE, a Takxe

CrieumralJibHbBIE Tpch@opMaTopm IJId IIJIaBKM TI'OJIOJienla B Ta@J'H/ILI,y He BKJIOYAKTCHA.

Mopnuce ®.1.0. IOJIXHOCTb




Tabnuua 8 - KonnyecTso 1 MOLLHOCTb YCTPOMCTB KOMMEHCALMN PeaKTUBHOM MOLLHOCTU

HammenoBaume TCO

N Twun HanpaxeHue, B KommmuecTrO, YCcTaHOBJIEHHAasa
n/n wT . /TPYILIL MOWHOCTL, MBap
MOWHOCTL, THIC. 0a30BHIN | peryaupy- |6a30BHM pPerTynIMpyeME
kB A ron eMBlI TOoI ron ron
1 2 3 4 5 6 7
1.1 IlyHTUpYyomme 3 - 20 B
PeaxTOpPH
1.2 27,5 - 35 kB
1.3 150 - 110 xB
1.4 500 B
1.5 750 B
1.6 VToro
2.1 CK u no 15,0 mHC.
TeHepaTOPHl, kB A
B
2.2 pexume CK or 15,0 mo 37,5
TEIC. KB A
2.3 50 TeIC. KB-A
2.4 or 75,0 mo
100,0 TeIC. KB-A
2.5 160 TeHIC. KB A
2.6 VToro
3.1 BCK u CTK 0,4 - 20 xB
3.2 35 kB
3.3 150 - 110 xB
3.4 220 kB u Bhe
3.5 NToro
Mopnuce ®.1.0. IOJIXHOCTb




Tabnuvua 9 - [lpoTshkeHHOCTb (MO LUensm) BO3QYLWHbIX W KabemnbHbIX JMHUIA 3nekTponepedayn u
LUIMHOMNPOBOAOB

HammenoBaunmue TCO

N /o Krnacc HanpgaxeHusa [IPOTAXEHHOCTEL, KM
0as0BEHM I'OZ peryimnpyeMemn
TOonm
1 2 3 4
1 BosnymHEEe JIMHUU
1.1 1150 B
1.2 800 xB
1.3 750 B
1.4 500 B
1.5 400 B
1.6 330 xB
1.7 220 B
1.8 154 xB
1.9 110 xB
1.10 35 xB
1.11 27,5 xB
1.12 20 B
1.13 10 xB
1.14 6 kB
1.15 NToro oT 6 kB ¥ BhIIE
1.16 3 kB
1.17 2 kB
1.18 500 BONBT M HUXE
1.19 NToro HUXe 6 KB
1.20 Bcero mo BO3OYIMHEIM JIMHUSAM

2 KabeJsibHEE JIMHUM
2.1 220 B
2.2 110 B
2.3 35 xB
2.4 27,5 kB
2.5 20 kB
2.6 10 xB
2.7 6 kB
2.8 NToro oT 6 kB ¥ BhIIE
2.9 3 kB
2.10 2 kB
2.11 500 BONBT M HUXE
2.12 NToro HUXe 6 KB
2.13 Bcero no xabeJibHBIM JIMHUAM
3 Bcero mo BO3OYWHEM ¥ KabeJsibHEM
JIVHUAM
4 IHONIPOBOOEL
4.1 800 B
4.2 750 kB
4.3 500 B
4.4 400 B
4.5 330 xB
4.6 220 B
4.7 154 kB
4.8 110 xB
4.9 35 kB
4.10 27,5 kB




4.11 20 xB
4.12 10 xB
4.13 6 kB
4.14 Bcero no mmHONpPOBOIAM

Ilopnmce

.

JOJIXHOCTB




MpunoxeHue 4

K MHCTpyKLMKM NO opraHu3aumm

B MuHMCTEpPCTBE SHEPreTUKM
Poccuiickon ®epepaumm

paboTbl No pacyeTy

1 060CHOBaHMIO HOPMaTUBOB
TEXHOJTONrM4YeCcknx noTepb
3MNEKTPO3HEPIUM NPY ee Nepefave
NO 3NIEKTPUYHECKUM CETAM

®OPMbI
TABNNL, OBOCHOBbLIBAKOLLMX S3HAYEHNA HOPMATMBOB TEXHOJTIOIMYECKNX
MOTEPbL 3JIEKTPO3SHEPT NN <*>

<*> B lMNMpunoxeHun N 4 npeacrasneHsl Tabnuubl (N 1, 2, 2A, 4, 4A, 6), otnuyatowmecs ot Tabnuy ana TCO
BBMAY ocobeHHocTeln bopmupoBaHus 6anaHca anekTpoaHeprum ana ®CK n MCK. OctaneHble Tabnuuel (N 3, 5, 7,

8, 9) aHanorn4Hbl NpeacTaBneHHbIM B [punoxeHunn 3.
(Obpaszeu)

Tabnuua 1 - NokasaTtenu 6anaHca anekTposHepruun B Lenom no ®CK n MCK

HamMeHOBaHUE
N HamMmeHOBaHMe nokaszaTess EnuHmua UucJieHHOE BHAaueHMe IokasaTesd IIo
n/n M3MEPEHNUS romam
rom, 0asz30BHM | TEKYWUN | peTy I~
npenue- ron ron PYyEMEI
CTBYOILNM infedit
BazoBOMY
1 2 3 4 5 6 7
1 [lpreM 3JIEKTPO3HEePIUM B MJIH. KBT.u
cerp <*>, BCero
1.1 [B TomM umcrie U3 ceTen MJIH. kBT.u
MCK, MsC
1.2 u3 cerem CCO <*> MJIH. KBT.u
1.3 u3 cerey I'K <*> MJIH. KBT.u
2 OTnaya DJIEKTPORHEPTIUM M3 |MIH. kBT.u
certu <*>, BCero
2.1 |B ToMm umciye B ceTu MCK MJIH. KBT.u
2.2 B ceTru CCO MJIH. kBT.u
2.3 B cetu I'K MJIH. KBT.u
2.4 norpedburenam OP33 MJIH. KBT.u4
3 O0B6beM (KOJIMUYECTBO) MJIH. kBT.u
nepelaHHOM
(moTpebIIeHHON’)




SJIEKTPOSHEPTUN, BCETO

3.1 |B TOM umMCJie: pacxon MJIH. kBT.u
BJIEKTPOBHEPT UM Ha
IPOMBBOILCTBEHHEE (C
YUeTOM XO3SMCTBEHHEX)

HY K IOBI

4 OTnyCK DJIEKTPOBHepIUM M3 |(MIH. kBT.u
ceTu

5 daxkTHUEeCKMe (OTUeTHHE) MJIH. KBT.u

IOTEPU DBJIEKTPOIHEPTUN
(m. 1 - o. 2 - . 3)

5.1 CIIPABOYHO:

daxkTHUEeCKMe (OTUeTHHE)
IOTEPU DIJIEKTPODHEPIUU B
npoueHTax OT OTIIYCKa
BJIEKTPORHEPTUN M3 CETU
(. 5 / m. 4)

o\

6 [IoTepu 3JIEKTPORHEPTUU, MJIH. KBT.u X

ydTeHHEEe B Tapudpe Ha

nepenavgy

% X

7 [loTepu 3JIE€KTPO3HEPINN, MJIH. KBT.u X

yTBEPXIOeHHEIe MMHBHEPIO

Poccumn % X
8 CBepxXHOPMAaTHMBHEE NOTEpPM |MJH. KBT.u

BJIEKTPOSHEPT UM

(n. 5 - . 6)

8.1 CIIPABOYHO:
CBEPXHOPMATHUBHEIE [IOTEPU %
BIJIEKTPODHEPTUN B
NPOLIEHTax OT OTIyCKa
BJIEKTPOSHEPTUM U3 CETU
(. 8 / m. 4)

<*> JlpuMedaHuda: 1. IllpueM 3JIEKTPOSHEPIMM B CETb OINpemesyigeTCsa KaK CyMMma
OOBEMOBR BJIEKTPORHEPI'MM, [NOCTYNMBIIEM (IIOCTAaBJIEHHOM) B BJIEKTPUUECKYI CETb
"3 IPYyI'MX (CMEeXHEX) CeTeBEIX OopTaHM3aluMuM M OT NPOM3BOIUTEJIEN
3JIEKTPORHEePI UM (HecallbOoupyeMas BeJuumHa) . 2. CCO - cMexHasa ceTeBasd
opraHmsauusa. 3. I'K - TeHepupymomasa koMnaHusa. 4. OTmada 3JIEKTPOSHEPIMM M3
ceTy omnpenesyiseTcsad KakK CyMMa OOBEMOB DJIEKTPOBHEPIUM, OTIYULEHHOM U3
BJIEKTPUUECKOM CeTM B IPyIMe (CMEeXHEE) CeTeBhEe OpraHM3aluM UM B CEeTU
NIPOU3BOIOUTEJIEN BJIEKTPOZHEPTMM (He BKJNOUYaaA O00BeM (KOJIMYECTBO) NepelaHHOM
(moTpeOJIEHHOM) DBJIEKTPORHEePIMM) (HecaldbAaupyeMas BeJMdMHE) .

Illopnmce o.1.0. JOJIXHOCTB




Tabnuua 2 - CTpykTypa 6anaHca 3rekTpo3Heprum rno ypoBHsAM HanpsbkeHusa B uenom no ®CK n MCK B
6asoBoM rogy

HammMmeHOBaHUE
N HarvMeHOBaHMe IoKasarTesd EnuHuna UpcJIeHHOEe 3HadeHMe MokKasaTeJled N[O YyPOBHAM
n/n M3MepeHna HalpAXeHNS
Bcero|750|500 (330 |220 |150 - |27,5 - 1 - [0,4 B
xB xB xB kB |110 xB|60 xB |20 B
1 2 3 4 5 6 7 8 9 10 11 12

1 |lpueM 3JIEKTPOSHEPTMM B CeThb, B|MJH. KBT.4

T.4.
1.1 u3 cerey MCK, M3C MJIH. KBT.u
1.2 n3 ceren CCO MJIH. KBT.u
1.3 n3 ceren I'K MJIH. KBT.u
1.4 oT OJIOK-CTaHUUN MJIH. KBT.u
2 |Ormaua BIEKTPOSHEPTUU U3 MJIH. KBT.u

ceren, B T.d.

2.1 B ceru MCK, M3C MJIH. KBT.u
2.2 B cetm CCO MJIH. KBT.u
2.3 B cetu T'K MJIH. KBT.u
2.4 norpeburenam OP33 MJIH. KBT.u

3 |OTnyCcK 2JIEKTPOSHEPIMM M3 CEeTM |MIH. KBT.uY

4 |llpueM 3JIEeKTPO3HEPIUM U3 CeTU MJIH. KBT.u X X
CMEXHOT'O HaNpaXeHNI

4.1 n3 cereit 750 B MJIH. KBT.u X X X
4.2 n3 cereir 500 B MJIH. KBT.u X X X X
4.3 n3 cereit 330 B MJIH. KBT.u X X X X X
4.4 n3 cerenn 220 B MJIH. KBT.u X X X X X X
4.5 n3 cereit 110 B MJIH. KBT.u X X X X X X X
4.6 n3 cerein 35 - 60 xB MJIH. KBT.u X X X X X X X

4.7 n3 cereit 1 - 20 B MJIH. KBT.u X X X X X X X X

5 |Orpmaua BJIEKTPOBHEPIUM B CETU MJIH. KBT.u X X

CMEXHOT'O HallpAXeHWMA

5.1 B ceTb 500 kB MJIH. KBT.u X X X X X X X X
5.2 B ceTs 330 B MJIH. KBT.u X X X X X X X
5.3 B ceTb 220 kB MJIH. KBT.u X X X X X X
5.4 B cerb 110 xB MJIH. KBT.u X X X X X
5.5 B ceTb 35 - 60 B MJIH. KBT.u X X X X
5.6 B cerb 1 - 20 kB MJIH. KBT.u X X X
5.7 B cerr 0,4 B MJIH. KBT.u X X X X X X X

6 |OfBeM (KOIMUECTBO) IepelaHHOM |[MIH. KBT.u
(MNOTPEeOJIEHHON) B3JIEKTPOSHEPTNU
<*>, BCero




B TOM UMCJIE: Pacxon
BJIEKTPOBHEPTUNM Ha
IPOM3BONCTBEHHEE (C y4YeToM
XOBAMCTBEHHBIX) HYXIB

MJIH. KBT.u

dakTHUeckue (OTUYETHHE) I[NOTepu
3JIeKTPO3HepTVM B ceTn (m. 1 +
n. 4 - no. 2 - no. 5 - 0. 6)

MJIH. KBT.u

CIIPABOUYHO:

dakTHUeckue (OTUEeTHBE) [IOTepu

BJIEKTPOSHEPTMM B MPOLEHTax OT

OTIyCKa DJIEKTPOSHEPI'MU U3 CEeTU
(. 7/m. 3)

o

TexHOJIOTUYECKUE norepmu
BIJIEKTPOBHEPT MM, B TOM UYMCIIE

MJIH. KBT.u

YCIJIOBHO-TIOCTOAHHEIE

MJIH. KBT.u

HaT'PYy3O0OUYHEIE

MJIH. KBT.u

rnorepu, OOYCJIOBJIEHHEE
IOTPENHOCThI NPUOOPOB ydeTa

MJIH. KBT.u

CIIPABOYHO:

TeXHOJIOTUYECKME MOTEPU
3JIEKTPOSHEPTUM B NPOLEHTax OT
OTNyCKa 3JIEKTPO3HEPTMU U3 CeTu
(m. 8/m. 3)

o

CIIPABOYHO:
HeTexHUUECKME [IOTEPU
BJIeKTpOsHepTMM (. 7 — m. 8)

MJIH. KBT.u

CIIPABOYHO:

HeTexHnueckue noTepu
BJIEKTPOSHEPTMNM B IMPOLEHTax OT
OTNyCKa B3JIEKTPOSHEPTUM U3 CeTu

(m. 9/m. 3)

<E>

cyMMa OOBEMOB IEePEeIaHHON BJIEKTPOSHEPTUM,

[Ipumeuanue: OOBEM (KOJIUYUECTBO)

rnepenaHHOM

(moTpebJsIeHHOM) BJIEKTPOSHEPTUN ONpemesnseTcs Kak

C@OpMMpOBaHHHX B COOTBETCTBUM C @aKTMQQCKMM YPOBHEM

HOMMHAJIBHOT'O HanpsaxeHusa obopynoBaHma OCK m MCK, k KOTOPOMYy MNOAKJIOYEH NOTPeOMTeJb YCJyI IO
nepepgade 5SJIEKTPOBHEPTUN.

Nomnuce ®.1.0.

JOJIXKHOCTb




Tabnuua 2A - CTpykTypa GanaHca 3neKkTpo3HeprM no ypoBHSIM HanpsikeHus B uenom no ®CK n MCK B
perynupyemom rogy

HammMmeHOBaHUE
N HamMeHOBaHME EnvHuna UMCJIEHHOEe 3HAadeHMe [oKaszaTeJlell N0 YPOBHAM HANPAXeHUA
n/n rnoxkasaresns V3MEPEHNT
Bcero|750 |500 |330 (220 150 -127,5 -|1 - 20|0,4 xB
xB xB xB kB |110 xB|60 B xB
1 2 3 4 5 6 7 8 9 10 11 12
1 |lpueM 3JIEKTPODHEPTMM B|MJH. KBT.d4
cerp ®CK, B T.u4.
1.1 n3 cerey MCK MJIH. KBT.u
1.2 n3 cerenr CCO MJIH. KBT.u
1.3 n3 ceren I'K MJIH. KBT.u
1.4 oT OJIOK-CTaHUUN MJIH. KBT.u
2 |Ormaua sieKTPOZHEPTUM |MIIH. KBT.u
u3 cerenn ®CK, B T.4.
2.1 B ceru MCK MJIH. KBT.u
2.2 B cetn CCO MJIH. KBT.u
2.3 B ceru I'K MJIH. KBT.u
2.4 norpeburensam OP33 |MiH. KBT.u
3 |OTnycK SJIeKTPOSHepIMM [MIIH. KBT.u
n3 ceTu
4 |llpueM 3JeKTPO3HEePIUN MJIH. KBT.u X X
N3 CEeTM CMEXHOTO
HamnpsXeHus
4.1 n3 ceren 750 kB MJIH. KBT.u X X X
4.2 n3 cerer 500 xB MJIH. KBT.u X X X X
4.3 n3 ceren 330 xB MJIH. KBT.u X X X X X
4.4 n3 ceren 220 kB MJIH. KBT.u X X X X X X
4.5 n3 cerer 110 xB MJIH. KBT.u X X X X X X X
4.6 n3 cereir 35 - 60 MJIH. KBT.u X X X X X X X
kB
4.7 n3 cerern 1 - 20 xB|mjH. kKBT.u X X X X X X X X
5 |Ormaua siexkTposHEepPTUM |MIIH. KBT.u X X
B CeTM CMEXHOI'O
HAIPsXEHNT
5.1 B cerb 500 xB MJIH. KBT.u X X X X X X X X
5.2 B cerb 330 xB MJIH. KBT.u X X X X X X X
5.3 B ceTb 220 xB MJIH. KBT.u X X X X X X
5.4 B ceTb 110 kB MJIH. KBT.u X X X X X
5.5 B cerb 35 - 60 xB |miH. KBT.u X X X X
5.6 B cerb 1 - 20 xB MJIH. KBT.u X X X
5.7 B cerb 0,4 kB MJIH. KBT.u X X X X X X X




06BeM (KOJIMUECTBO)
nepenaHHOM
(moTpebiIeHHOM)
BJIEKTPORHEPI UM, BCETO

MJIH .

xkBr.u

B TOM UMCJIe: Pacxon
BJIEKTPORHEPIUM Ha
NPOM3BOANCTBEHHEIE (C
yueToMm
XO3AVCTBEHHBIX)
HYXIBI

MJIH .

xkBr.u

dakTHUeCcKkMe (OTUEeTHHE)
[IOTEPU BJIEKTPOSHEPTUN
B ceru (. 1 + m. 4 -
n. 2 - o. 5 - 0. 6)

MJIH .

xkBr.u

CIIPABOYHO:

dakTUUeckue (OTUETHHE)
IOTEepU BJIEKTPOBHEPI'UN
B MPOLIEHTax OT OTIycka
BJIEKTPOBHEPTUM U3 CETU

o°

TexHOJIOTUYEeCKue norepm
JJIEKTPO3HEPITMM, B T.d.

MJIH .

kBT.u4

YCIJIIOBHO-IIOCTOAHHEIE

MJIH .

KBT.u

HaT'Py3O04YHEIE

MJIH .

kBT.u

norepwu,

00y CJIOBJIEHHEIE
NOTPEMHOCTHIO
npnbopoB ydeTa

MJIH .

kBT.u

CIIPABOYHO:
TexHOJIOTUUYECKME [OTepu
BJIEKTPOSHEPTUN B
NpoLeHTax OT OTIyCKa
SJIEKTPOSHEPTUM U3 CEeTU

(m. 8/m. 3)

CIIPABOYHO:
HeTexHUYeCKME [IOTEPU
BJIEKTPORHEPT UM

(. 7 = mm. 8)

MJIH .

K

Br.u

CIIPABOYHO:
HeTexHMUUeCKMEe NOTepu
BJIEKTPOBSHEPTUN B
NPOLEHTax OT OTIyCKa
BJIEKTPOSHEPTUM U3 CETU

(m. 9/m. 3)

oe

Noonmce

®.1.0.

JOJIKHOCTb




Tabnvua 4 - CTpykTypa TEXHONOMMYECKNX NOTEPb INIEKTPOSHEPTMN B ANIEKTPUYECKUX CETSIX B 6a30BOM rogy

HammMmeHoOBaHME

n/n

HamMeHOBaHME
CTPYKTYPHBIX
COCTaBJIAMLMX

UnMcJieHHEIe 3Ha4YeHMus IO YPOBHAM HallpAXEeHNMA

750 xB 500 xB 330 xB 220 xB 150 - 110 27,5 - 60 1 - 20 xB 0,4 xB
xB xB

BCeTI'O

o
o
o
o
o
o

MJIH . MJIH . MJIH . MJIH . MJIH . MJIH . MJIH . %
> kBT.u kBT.u kBT.u kBT.u kBT.u kBT.u kBT.u

MJIH .
kBT.u <

MJIH .
kBT.u

11 12 13 14 15 16 17 18

19

OTnyck
BJIEKTPOBHEPTUM U3
cetu (. 3 TabBIAMLE
2)

w
X[ | % oo

a
X|on

N

fee}

©

=

o

YCJIOBHO-IIOCTOSHHEIE
norepn
BJIEKTPOBHEPTUN

XojiocTon xon
TpaHchopMaTopoOB

KopoHa B BO3IYMHEIX
JIVHMAX

TokM yTeduku B
BOS3OYIHBIX JIMHUAX

Nzonauusa B
KaOeJIbHEIX JIMHUSAX

V3MepnTesbHEE
TpaHchopMaTOPEL
TOKa

VI3MepuUTesIbHEIE
TpaHCchopMaTOPEL
HaNnpsXeHNI

CueTumkM NOPSAMOTO
BKJIOUEHU S

My THUpy©IMe
PeaKTOpPEl

CoennHMUTEJIEHEIE
npoBola M COOPHBEIE
WMHBl [TOIOCTaHUUM

BeHTusbHEIE
Pa3spAIHNKU

OrpaHUYUTENN
IIepeHalpsHXeHUN

YcTporcTea
NpMCOenuHEHNA
BU-cBasu

KomMmneHcupyomme
YCTpOMCTBa




2.14 Pacxon
3JIEKTPOSHEPTI UM Ha
CODOCTBEHHHBE HYXIIH

2.15 | Pacxon
3JIEKTPODSHEPTI UM Ha
JIaBKy TOJIoJIenla

3 Harpy3ouHbe NoTepu
BIIEKTPOBHEPT N

3.1 TpaucdopMaTOPL

3.2 JIvHUM

3.3 ToxoOoI'pPaHMUMBanye
PEeaKTOPH

3.4 IIMHOMPOBOIEL

4 TexHMYECKMUE MOTEPU
BIIEKTPOBHEPTUN
(n. 2 + . 3)

5 IloTepu
5JIEKTPO3HEPTUM,
00y CIJIOBJIEHHEIE
IOy CTUMOM
OTPEMHOCTHI0
nprbopoB ydeTa

6 TexHOJIOTUYECKME
IoTEePn
BJIEKTPODHEPTUN
(. 4 + . 5)

<*> [lpuMeudaHue: [IPOLEHTE ONPEenesIglTCsa CHIPaBOYHO K OTIYCKY SJIEKTPOSHEPTMM M3 CETM 10 YPOBHAM HaNPSIXKEHMI.

I[Toonuce ®.1.0. JOJIXHOCTB

Tabnuua 4A - CTpyKTypa TEXHOMOMMYECKUX MOTEPL SMEKTPOIHEPIMN B INEKTPUYECKUX CETSIX B PErynMpyemMom rogy

HammvenoBaHme
N HammenoBaHue UMCJIeHHBIE 3HA4YeHMs [0 YyPOBHSAM HaNPSIXEHMUSI
n/mn CTPYKTYPHEIX
COCTAaBIIANIMX 750 xB 500 xB 330 xB 220 xB 150 - 110 27,5 - 60 1 - 20 xB 0,4 xB BCero
KB KB
MJIH . % MJIH . % MJIH . % MJIH . % MJIH . % MJIH . % MJIH . % MJIH . % MJIH . %
kBT.u KBT.u4 KBT.u4 KBT.u4 KBT.u KBT.u KBT.u KBT.u KBT.u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Ornyck X X X X X X X X X
BJIEKTPOBHEPTUM U3
ceru (m. 3 TabBAMLE
2A)




YCJIOBHO-TIOCTOSHHEIE
norepu
BIIEKTPOBHEPT N

XoJiocToM xon
TpaHnchopMaTopoOB

KOpOHa B BO3IOYUHBIX
JIVIHMAX

TOKM yTedKu B
BOS3IOYIHBIX JIMHUAX

Nszonauua B
KabeJIbHEIX JIMHUAX

JI3MepUTesibHEE
TpaHCchopMaTOPEL
TOKa

VI3MepuTEeIbHEE
TpaHchoOpPMaTOPEL
HaNpPSKEHNS

CueTumKm nIpAaAMOTO
BKJIIOUEHNM A

llyHTHUpyLLMe
pPeaKTOPH

CoeInMHUTETIbHbBIE
npoeona ¥ COOPHEIE
W/HEL [TOICTAaHUIUM

BeHTunbHEIE
pPa3pAOHUKNA

OrpaHMYnUTEeIU
NepeHanpaXeHU

YcrponcTBa
prCcoeIMHEHM
BU-cBaA3M

KoMmneHcupyomme
YCTPOMCTBa

Pacxon
DIIEKTPOSHEPTUM Ha
COOCTBEHHBIE HYXIBL

2.15

Pacxon
BJIEKTPOSHEPTMM Ha
JIaBKy ToJioJiena

Harpy3ouHEle noTepn
BJIEKTPODHEPT UM

TpaHchopMaTOPEL

JIHMm

ToxkoOTpaHMYMBAaKIME
peaKTOPEL

MMHONPOBOOEL

TexHMUEeCKME I[IOTEepu
BIIEKTPORHEPTUN
(n. 2 + . 3)




IlloTepu
3JIEKTPO3HEPTUM,
00y CJIOBJIEHHEIE
IOy CTUMOM
NOTPENHOCTHI0
nprboOpoB ydeTa

TexHOJOTMYECKUE
noTepu
BJIEKTPOBHEPTUN
(n. 4 + . 5)

Illoonmce

IJOJIXHOCTB




Tabnuua 6 - CBoAHLIN GanaHc 3NeKTPO3IHEPTMM MO YPOBHAM HanpshkeHusi B 6a30BOM 1 perynmpyemMom rogax

HammvenoBaHue
N HamMeHOBaHMEe MOKa3zaTelnda EnvHuiia UmciieHHOe 3HaudeHMe Iokaz3aTejsd 10 YPOBHAM
H/H VSMEePEeHMA HallpAXeHNA
0a30BBIL IO pPeryiImupyeMell T'on

Bcero |BH |CHI | CHII HH | Bcero |BH |[CHI |CHII HH

1 2 3 4 5 6 7 8 9 10 11 12 13
1 [IpreM 3JIEKTPO3HEPI'UM B MJIH. KBT.u
ceTb
2 OTmayua 2JIEKTPOSHEPTIUM U3 MJIH. KBT.u4
cerent
3 OTnyck B3JIEKTPOSHEPTUM U3 MJIH. KBT.u
ceTn
4 [IprieM 3JIEKTPOSHEPIUM 13 MJIH. KBT.u X X X X
CeTV CMEeXHOTO HaNpPsXEeHUI
5 OTHmada 3JIeKTPOSHEPI'MM B MJIH. KBT.u X X X X
CeTy CMEeXHOT'O HalpsAXeHUS
6 06BeM (KOJIMUECTBO) MJIH. KBT.u
nepernaHHON
(moTpebsIeHHOM’)
BJIEKTPOSHEPTUN
6.1 |B TOM umcie: pacxol MJIH. KBT.u

BJIEKTPORHEPTUM Ha
IPOM3BOINCTBEHHEE (C
YyUeToM XO3AMCTBEHHEBIX)

HYXIEL
7 dakTHUeckme (OTUEeTHHE) MJIH. KBT.u
[IOTEPM 2JIEKTPOSHEPIUM B
ceru
7.1 CIIPABOYHO: %

dakTHUeckme (OTUeTHHE)
[IOTEPM 2JIEKTPOSHEPIUM B
IPOlLIeHTax OT OTIIyCKa
BJIEKTPORHEPTUM U3 CEeTU

8 TexXHOJIOTMYEeCKHUEe MNOTepu MJIH. KBT.u4
BIJIEKTPOBHEPT UM

9 CIIPABOUHO: MJIH. KBT.u
HeTexHMUeCKMe IOTEPU
BJIEKTPORHEPTUN

9.1 | CIIPABOYHO: %
HerTexHuueckne

IOTEPM DBJIEKTPOBHEPTUM B
NPOLEeHTax OT OTIyCKa
BIIEKTPOBHEPTUM U3 CETU

10 | CIPABOYHO: %
HopmarTne
TEeXHOJIOTUYECKMX IIOTepPb
3JIEKTPOBHEPIUN B
NpOLEeHTax OT OTIyCKa
DJIEKTPOBHEPIUM U3 CeTU

INopnmce ®.1.0. OJOJIXHOCTB




MpunoxeHue 5 <*>

K VIHCTpYKLMM No opraHnsaumm

B MUHUCTEpPCTBE 3HEPreTUKN
Poccuiickon ®epepaumm

paboTbl No pacyeTy

1 o60CHOBaHMIO HOPMaTUBOB
TEXHOJTONrM4YeCknx noTepb
3MNEKTPO3HEPIUM NPY ee Nepefave
NO 3NIEKTPUYHECKUM CETAM

<*> B lNpunoxeHun N 5 npeacraesnensl Tadbnuubl (N 1, 2, 2A, 6, 7, 8), otnnyatowmnecs ot Tabnuuy gna TCO,
BBMAY OCOOEHHOCTEN HOPMUPOBAHMS TEXHOSNOMMYECKMX MOTEPb SNEKTPOSHEPIMM B  3NEKTPUYECKUX CETSX
NpeanpuaTUn, oKasbiBaloLLMX YCIyri Mo nepegade anekTposHeprun cybadoHeHTam. OctanbHble Tabnuupbl (N 3, 4,
4A, 5) aHanorn4yHbl Tabnuuam, npeacTasneHHbIM B Mpunoxerun 3.

POPMbI
TABNL, OBOCHOBbLIBAKOLWNX 3HAYEHNA HOPMATUBOB TEXHONOIMYECKNX
MOTEPb SNIEKTPOQOHEPTI NN
(Obpaszeu)

Tabnuua 1 - NokasaTtenu 6anaHca ANEKTPO3HEPINN B LIEJTOM MO 3N1EKTPUHECKNM CETAM ﬂpeﬂl’lpMﬂTMVl

HammMmeHnoBaHMe NnpenlrnpmAaTnd

N HammeHnoBaHMe nokazarensd| ExmHuia UMcJleHHOEe 3BHaudYeHMe IokKaszsaTelss IIo
n/n M3MEPEeHNUs romam

rom, 0asz30BHM | TekyWUl | peTyimu—
npegnue-— ron ron PYEMBIN
CTBYOUMUN Ton;
BazoBOMY

1 2 3 4 5 6 7

1 [lpyeM SJIEeKTPO3HEepPIMM B |THC. KBT.u

cerTp <*>, BCero

1.1 |B ToOM umcJe U3 ceTen TEIC. KBT.u
®CK

1.2 u3 cerem MCK THIC. KBT.u

1.3 u3 cerem CCO <*> THIC. KBT.u

1.4 u3 cerem I'K <*> TEIC. KBT.u

1.5 oT OJIOK-CTaHLUM TEIC. KBT.u

2 OTmaua DJIeKTPOBHepIUn THIC. KBT.uY

u3 certm <*>, BCeTO

2.1 |B ToMm umcye B cerum O®CK |TeIC. KBT.uU

2.2 B ceTtu MCK TEIC. KBT.u

2.3 B ceTru CCO TEIC. KBT.u




B ceTtu I'K

TEBIC .

kKBT.u

3 OTNyCK DJIEKTPOBHEPIUU B
cers (n. 1 - m. 2) <*>,
BCETO

TBIC .

KBT.u

B TOM UMCJI€ OTIIYCK B
ceTb IOJia cybaboOHEeHTOB

TEBIC .

kBT.u4

4 O06beM (KOJIUUECTBO)
nepenaHHoOM
(nmoTpebJyIeHHOM)
BJIEKTPOBHEePITUM <*>,
BCeTro

B TOM 4YHUCIE:

TEIC .

kBT.u

pacxon BJIEKTPO3HEePI'UMU
Ha [OPOMBBOLCTBEHHEE (C
YUeTOM XO3SMCTBEHHBIX)

HYXIIB

TEIC .

kBT.u4

obbeM NepemaHHOMU
(noTpebJyieHHOM)
BJIEKTPODHEPT UM
cybaboHeHTaM

TBIC .

kBT.u

5 daxkTHUeCcKMe (OTUueTHHE)
IOTEPU DBIJIEKTPOBHEPTUU
(m. 3 = m. 4)

TBIC .

kBT.u

CIIPABOYHO:

daxTHUeCcKMe (OTUueTHHE)
IOTEPU DBIIEKTPODHEPITUN
B IIPOLIEHTAX OT OTIIYyCKa
3JIEKTPORHEPTUM B

cerp (. 5 / m. 3)

o

6 [IoTepn D3JIEKTPOIHEPIUN,
y4dTeHHEE B Tapudpe Ha
nepenavgy

SJIEKTPOSHEepI'nM, BCEeI'O

TEIC .

KBT.u

oe

7 [loTepu 3JIE€KTPO3HEPINN,
YTBEPXIEHHEE B

MmHsHepro Poccum, BCero

TEIC .

KBT.u

oe

8 CBepxHOPMATUBHEE
IoTEepU BJIEKTPOIHEPTUMN
(n. 5 - . 6)

TBIC .

kBT.u

CIIPABOYHO:
CBEepXHOPMAaTUBHEIE
oTEepM BJEKTPOSHEPTUM
B NPOLEHTax OT OTHyCKa
BIEKTPOSHEPTUM B CEThb
(m. 8 / m. 3)

oe

<*> JlpuMeuaHusa: 1.
OOBEMOB 3JIEKTPOSHEPI'NN,
"3 OPYyIUX (CMEXHEX)
BJIEKTPOSHEPI'UN

(mocTaBJIEHHOM)

2.

CCO -

[lpreM BJIEKTPOSHEPIMM B CEeTh OINpenesyideTcHad KaK CyMMa
IOCTYNMBIIEN
CeTeBHX OplaHM3alMy M OT IIPOU3BOAUTEJIEN
(HecanpoupyeMas BeJIMUMHA) .

B BJIEKTPUUECKYI CEeTbhb

CMEeXHad ceTeBad




opraHmM3auMsa, PacIloJIOKEHHAas Ha TEeppUTOPpMM IPpYyIoTro CcyObekTa Poccumckomn
demepaumm. 3. I'K - rveHepupyomas KoMaaHus. 4. OTmaya BJIEKTPOSHEPTUM U3
ceTy omnpenesyiseTcsd KakK CyMMa OOBEMOB DJIEKTPODHEePIUM, OTIIYULIEHHOM U3
BJIEKTPUYUECKON CETUM B IPYyI'Me CMEXHHE CeTeBHEe OplaHu3aluy IPYyI'oTro CcyOBmeKTa
Poccumickoy denepaluM M B CETU IIPOMUBBOAUTEJIEN DBJIEKTPODHEPI'MM (HEe BKJIOUYAS
o6beM (KOJIMUECTBO) IepemaHHOM (noTpebJieHHOM) DJIEKTPOIHEPTUM)
(HecanboupyeMas BeJMuMHa). 5. OTNYCK DBJIEKTPORHEPTUM B BJIEKTPUUECKYIO CeTb
npennpuaTus (OTIYyCK B CeThb) OIpeleligdeTcs Kak Pa3HOCTb MexOy IIPpMeMOM
BJIEKTPOBHEPTUM B CeTb U ee OoTIaudeM U3 3JIeKTPUUeCcKoM ceTu. 6. O0beM
(koNMMUecCTBO) INepelaHHOM (INOTPeBbJIEHHOM) BJIEKTPOSHEPIUM OINpPelesiseTCcsa Kak
ODOBEM BIIEKTPORHEPIUM, IIEePEeIaHHOM [0 BJIIEKTPUUECKMM CeTAM NPEeANpUSaTHUsS IJIid
COBDCTBEHHOTO NOTpeblieHMs NpennpuiaTrmeM M cybaboHeHTam.

Iloomnmce ®.1.0. IJOJIXHOCTB




Tabnuua 2 - CTpykTypa 6anaHca arnekTpo3Heprnm no YpoBHAM HanpshkeHUs B 6a30BOM rogy

HayMeHOBaHMeE NPEnNPUSITUS

N n/n |HauMeHoBaHMe MNOKA3aTEJI EnuHuna UMCJIEHHOE 3HAadeHMe MoKasaTeJiel [0 YPOBHAM
V3MEPEeHNI HanpsXeHus
Bcero |220 xB|150 - (27,5 -|1 - 20|0,4 xB
110 xB|60 xB xB
1 2 3 4 5 6 7 8 9
1 [IpreM 3JIEKTPO3HEepPIUM B TEIC. KBT.u
ceTb, BCETO
1.1 B TOM umciye m3 cereyt OCK|TeIC. KBT.u
1.2 n3 cerey MCK TEIC. KBT.u
1.3 n3 ceren CCO THC. KBT.u
1.4 or cereny T'K TBIC. KBT.u
1.5 oT BJIOK-CTaHLMNA TEHC. KBT.u
2 OTmaya 2JIEeKTPOBHEePIMM M3 |ThHC. KBT.U
cerel, BCeTO
2.1 B TOM umciie B ceTm OCK TBIC. KBT.u
2.2 B ceTu MCK THC. KBT.u
2.3 B cetm CCO THC. KBT.u
2.4 B cern I'K THC. KBT.u
3 [lpyeM 3JIEKTPOSHEPIMM M3 |THC. KBT.4 X
CeTy CMEeXHOTO
HANPsXEHNT, BCETO
3.1 B TOM umciye m3 cereymt 220|ThIC. KBT.u X X X
B
3.2 n3 cerer 110 xB THC. KBT.u X X X X
3.3 u3 cerent 27,5 - 60 TEIC. KBT.u X X X X
B
3.4 n3 cererr 1 - 20 xB TEHC. KBT.u X X X X X
4 Ormaua 3JIEKTPOSHEPTMM B |THC. KBT.u X X
cCeTy CMEXHOT'O
HanpsXeHus, BCEIO
4.1 B TOM umciye B ceTb 110 TBIC. KBT.u X X X X X
kB
4.2 B cerb 27,5 - 60 xB |[TeIC. KBT.U X X X X
4.3 B cerb 1 - 20 B TEIC. KBT.u X X X
4.4 B cerb 0,4 B TEIC. KBT.u X X X X
5 OTnyCK 2JIEKTPOSHEPIMM B |THC. KBT.U
cers (m. 1 - m. 2 + 1.
3) <*>, BCceroO
6 06BeM (KOJIMUECTEBO) TEIC. KBT.u
nepenaHHOM
(moTpeBIieHHOM)
BJIEKTPOsHepTMM <*>,
BCETO
6.1 B TOM YMCJIIEe: THC. KBT.u




obbeM (KOJIMUECTBO)
rnepenaHHOM
(moTpebiieHHOM)
BJIEKTPORHEPTUN
SHEPTONPUHYMALLINM
yCcTpoMCcTBaM
NpennpnuAaTmusa

u cybaboHeHTaM,
HENOCPenCTBEHHO
[IOOKJIOUEHHEIM K LMHAaM
IOACTAaHUUMN

[NEPBUYHEIT yPOBEHb
HaNpSXeHUs [IONCTaHLUMN
BH

TEIC .

xkBr.u

[MEPBUYHEIT yPOBEHb
HaNpsSXeHUs [IOACTaHLUM
CHI

TEIC .

xkBr.u

[NEPBUYHEIT YyPOBEHb
HaNpSXeHUs [IOACTaHLUN
CHII

TEIC .

xkBr.u

Pacxoll BJIEKTPOIHEPIUMN
Ha [POM3BOICTBEHHHE (C
YUEeTOM XO3SIMCTBEHHBIX)

HYXIIE

TBIC .

KBT.u

oBBeEM IIepelaHHON
(noTpebrieHHOM)
BJIEKTPORHEPTUN
cybaboHeHTaM

TEIC .

kBT.u

dakTHUeckMe (OTUeTHHE)

IIOTEepPM 3IJIEKTPOSHEPIVNM B

ceru (m. 5 - m. 6 - 1.
4)

TEIC .

KBT.u

CIIPABOUHO:
dakTHUeCcKkme (OTUETHHE)

IIOTEepM BIIEKTPOBHEPIUNM B

MpolleHTaxXx OT OTHIyCkKa
SJIEKTPOSHEPTMNM B CeTb
(. 7 / m. 5)

TexXHOJIOIMYEeCKHMEe IOTepu
BJIEKTPO3HEPI UM, BCETO

TBIC .

KBT.u

B TOM 4UMCIIE:
YCIJIIOBHO—IIOCTOAHHEIE

TBIC .

kBT.u4

HaT'PYy3O0O4YHEIE

TBIC .

kBT.u4

norepu, OOYCJIOBJIEHHBIE

OOITy C TIMBIMI

IIOTPEWHOCTAMN HpVI@OpOB

yuera

TBIC .

kBT.u

CIIPABOYHO:
TexHOJIOTUYEeCKUE norepm
BIJIEKTPOIHEPTUN B
IIpOoLEeHTax OT OTIIyCKa
BJIEKTPORHEPITUM B CEThH
(m. 8 / m. 5)

CIIPABOYHO:
HeTexHuueckmne norepu
BJIeKTposHepTun (n. 7 -
mn. 8)

TBIC .

KBT.u

CIIPABOYHO:
HeTexHuueckmne norepu
BJIEKTPOBHEPTUM B
NpoLEeHTax OT OTIyCKa
BJIEKTPOSHEPIUM B CEThH
(n. 9 / o. 5)

o




1 1 1 1 1 1 1 1

<*> IpuMeuaHus: 1. OTOYCK DJIEKTPOSHEePTMM B ceThb (cTpoka N 5) no ypoOBHAM HaNpSIXEeHMUsS
(cTonBbuer N 5 - 9) omnpemeysercsda C ydeTOM IpMeMa 3JIEKTPORHEPIUM M3 CETU CMEXHOTO
HanpsxeHnsa. OTIYCK 2JIEKTPOSHEPIMM B ceTb B LeyioM (cTosbeln N 4) omnpenenseTcs Kak
Pas3sHOCTL MEXIy MPMEMOM SJIEKTPODHEPTMM B CEThb M OTHadell SJIEKTPOSHepTIum mu3 ceTu (6es
ydueTa InpueMa 3JIeKTPORHEePIUM M3 CETM CMEXHOT'O HanpsxeHus). 2. 06beM (KOJIMUECTBO)
[IepenaHHOM BJIEKTPOSHEPTMM OlNpenessdeTcs Kak cyMMa OOBEeMOB IIepPellaHHOM BJIeKTPOSHEepINHu,
C(I)OpMVIpOBaHHI:IX B COOTBETCTBUM C (I)aKTVIHeCKVIM YPOBHEM HOMMHAJIBHOT'O HAlpPAXEeHUSA
ofopynoBaHMA NPEnNpuATHS, K KOTOPOMY IOOKJIOYEH MNOTPpebuTesb yCJyT IO lIepenaude
BJIEKTPOBHEPTMM. 3. 3BHAUYEHMS B CTPOkKe 6 He MABJIAITCS CYMMOM 3HAadeHMM CTpok 6.1, 6.2 u
6.3. 4. B cTpoke 6.1 ykaseBaeTCs MNOJHAs cyMMa ofbeMa NepemaHHOM (IoTpebJIeHHOM)
BIIEKTPOBHEPTUN NOTPeOUTEJIAM, HENOCPEeINCTBEeHHO MNOAKJIOUEHHBIM K MMHaM NOACTaHumu. 5. B
cTpoke 6.2 yKasHBaeTCs IOJIHAA CyMMa ofbeMa SJIEKTPOIHEePTMM Ha [POM3BOICTBEHHEE
(XO3AMICTBEHHEIE) HYXIH .

INonnuce ®.1.0. JoJmKHOCTB




Tabnvua 2A - CTpykTypa 6GanaHca 3MeKTPOSHEPIMM MO YPOBHAM HarpshkeHusi B PerynupyemMom rogy

HamMeHOBaHME NPEONPUATHUS

N nn/mo HammMmeHOBaHMe Enuumua UMCJIeHHOE BHAauyeHMe IIoKa3aTeJIeM I10
rnoxkasarTessa U3MEepeHMA YPOBHAM HaANpPAXeHUS
Bcero|220| 150 - 27,5 -|1 - 20|0,4 B
kB [110 xB (60 B kB
1 2 3 4 5 6 7 8 9
1 [lpyeM 3JIeKTPOSHEPIUM B|TEHIC. KBT.u

ceTb, BCero

1.1 B TOM UYMCJIe U3 CeTeMu TEIC. KBT.u
®CK

1.2 u3 ceren MCK THIC. KBT.u

1.3 n3 ceren CCO TEIC. KBT.u

1.4 or cerenm T'K THIC. KBT.u4

1.5 oT OJIOK-CTaHUUM THIC. KBT.u

2 OTnaya DJIEKTPORHEPIUM |ThHC. KkBT.u

u3 ceTer, BCEero

2.1 B ToM umcie B ceru OCK|TBHIC. KBT.U
2.2 B ceTtu MCK THIC. KBT.4
2.3 B ceTtu CCO TBIC. KBT.u
2.4 B cetu I'K THIC. KBT.4
3 [IlpyeM B3JIeKTPO3HEePIUN THIC. KBT.U X

n3 ceTm CMEXHOI'O
HalpAaXeHruda, BCETO

3.1 B TOM UMCJIE U3 CceTeMn TEIC. KBT.u X X X
220 B
3.2 u3 cerenm 110 kB TEIC. KBT.u X X X X
3.3 u3 cerenm 27,5 - 60|TeIC. KBT.U X X X X
kB
3.4 u3 cerenn 1 - 20 xB|TeIC. KBT.U X X X X X
4 OTmada DJEeKTPORHEPTIUM |[THC. kBT.u X X

B CeTlr CMEeXHOI'O
HallpAXeHrAda, BCeIro

4.1 B TOM umcyie B ceTh 110|TeICc. KBT.U X X X X X
KB




B cerb 27,5 - 60
KB

TEBIC .

kBT.u4

B cerb 1 - 20 kB

TEIC .

kBT.u

B cerb 0,4 kB

TEIC .

kBT.u4

OTHyCcK 3JIeKTPO3HEePIUN
B cerb (m. 1 - m. 2 +
m. 3) <*>, Bcero

TEIC .

KBT.u

O06beM (KOJIUUECTBO)
nepenaHHOM
(noTpebJyieHHOM)
BJIEKTPORHEPTUM <*>,
BCEro

TEIC .

kBT.u

B TOM 4YMCJIE:

obweM (KOJIMUEeCTRBO)
nepelaHHOM
(moTpeOIIeHHON’)
BJIEKTPORHEPTUN
SHEPTONPUHMMALIINM
YCTpPOMCTBAaM
NpelnpuaTusa u
cybaboHeHTawMm,
HEeIOoCPenCTBEHHO
MNOOKJIIOUEHHEIM K MMHAM
MOoOCTaHUUM

TEIC .

KBT.u

[IePBUYHEIM YyPOBEHDb
HAIpPAXeHUI
noncTaHumumu BH

TBIC .

kBT.u

[IEePBUYHEIM yPOBEHDb
HAIpPSAXeHUI
noncTaHummu CHI

TBIC .

kBT.u

6.1.3

IEePBUYHEIN YyPOBEHDb
HaNpAXeHNA
noncraHumum CHIT

TEIC .

KBT.u

pacxon BJIEKTPO3HEePI'UMU
Ha [OPOMBBOILCTBEHHEE (C
YyUeToM XO3SMCTBEHHEIX)
HYXIIB

TEIC .

KBT.u

obveM IepenaHHOM
(noTpebyieHHOM)
BJIEKTPORHEPTUN
cybaboHeHTaM

TEIC .

KBT.u

dakTHUEeCKMe (OTUeTHRE)
IOTEPU BIIEKTPORHEPTUU
B cetu (m. 5 - m. 6 -
m. 4)

TEIC .

KBT.u

CIIPABOYHO:

dakTHUeckme (OTUeTHEE)
IOTEPU BJIEKTPOZHEPIUU
B MPOLIEHTax OT OTIyCKa




B3JEKTPOSHEPTMM B CEThb
(n. 7/m. 5)

TeXHOJIOTUUECKME [IOTEepPU
SIEKTPOSHEPTUN, BCETO

THIC. KBT.u

B TOM 4YMCIJIIE:
YCIJIOBHO-IIOCTOAHHEIE

TBIC. KBT.u

HAT'PYy3O4YHEE

TBIC. KBT.u

norepwu,
00y CJIOBJIEHHEIE
IOOITY C TUMBEIMM

IOTPEWHOCT MU
OpubOpPOBR ydueTa

TBIC. KBT.u

CIIPABOYHO:
TexHOJOTMUECKMKE IIOTEPU
SJIEKTPOBHEPI UM B
ONpolLeHTax OT OTIIyCKa
SJIEKTPOBHEPITUN

B cerp (m. 8/m. 5)

o\

CIIPABOYHO:
HeTexHUUECKME [OTEepH
BIEKTPOSHEPTUN

(n. 7 - . 8)

TEIC. KBT.u

CIIPABOYHO:
HeTexHUUECKME [OTEepH
SIEKTPOSHEPTUN B
NPOLEeHTax OT OTIIyCKa
BJIEKTPODHEPTUNM B CEThb
(. 9/m. 5)

o©°

I[Toonuce

JOJIXHOCTB




Tabnuua 6 - CBoAHLIN GanaHc 3NeKTPO3HEPTMM MO YPOBHSIM HanpshkeHnsi B 6a30BOM 1 perynmpyemMom rogax

HayMeHOBaHMeE NPEnNPUSITUS

N HauMeHOBaHME MOKa3aTesd EnvHrua |UMCJIeHHOe 3HAUeHMe MOKa3aTesid [0 YyPOBHAM HANPAKSHUS
n/n U3MEpEeHNs

0a30BLIL I'OI pPeryImupyeMsli Ton

Bcero|(BH |CHI |[CHII HH ([Bcero|BH CHI |CHII HH

1 2 3 4 5 6 7 8 9 10 11 12 13
1. |OTnyck 2JEeKTPOSHEPTMM B CeTb (II. TEHIC .
5 rmabmuue 2, n. 5 Tabmuus 23), kBT.u
BCETO
1.1.|B TOM uMcCJiIe OTIIYCK TEIC . X X X X X X X X X
DJIEKTPORHEPTUM jid CyOabOHEHTOB KBT.u
2. |Ormaua BJIEKTPOBHEPTUM B CETU TEIC . X X X X
CMEXHOT'O HalPsXeHUs KBT.u
3. |ObpeM (KOIMYUECTBO) IepelaHHOM THIC .
(moTpebJIeHHOM) BJIEKTPOSHEPTUN, KBT.u
BCETro
3.1.|B ToM uucie THIC .
oBBeM (KOJIMYUECTBO) IepelaHHOM KBT.u

(MNOTPeOJIEHHON) B3JIEKTPOSHEePTMU
SHEPTONPMHMMALINM yCTPOMCTBAM
npeanpuaTusa u cybaboHeHTaM,
HEeNOCPEeICTBEHHO MOOKJIOUEeHHBM K
mMHaM IOINCTaHUMM, BCETO

3.2. Pacxoll BJIEKTPORHEPTIUM Ha THIC .
NIPOM3BOACTBEHHEE (C ydeToM KBT.u
XOBSAMCTBEHHBIX) HYXIB

3.3. oBBeM IepelaHHON THIC .
(moTpebrieHHOM) KBT.u
DJIEKTPO3HepIun cybaboHeHTaMm

4. |PakTMUeckue (OTUYETHHE) IOTEPU TEIC .
BJIEKTPOBHEPTMM B ceTu (. 1 - kBT.u
n. 2 - o. 3)

4.1. |CIPABOUHO:

daxTHuUeckue (OTUYETHHE) IOTepu
BJIEKTPORHEPTUM B IIPOLEHTax OT
OTIIyCKa BJIEKTPOBHEPIMM B CETb

oe

(. 4/m. 1)

5. |TexHOJIOTMUYECKUE IIOTEPU THIC .
BJIEKTPORHEPI UM, BCETO KBT.u

5.1.|B ToM umcie OBOYCIJOBJIEHHLIE TEIC . X X X X X X X X X
nepenauer 3JEeKTPOSHEPIUN KBT.u
cybaboHeHTaM

6. |HeTexHMUeCcKMe NIOTEPU THIC .
BJeKTposHepTMMn (. 4 - m. 5) KBT.u

6.1.|CIPABOUHO:

HeTexHUUECKME [IOTEPU
BJIEKTPOSHEPIUM B INIPOLIEHTax OT
OTIIyCKa BJIEKTPOSHEPTMU B CEeTb
(m. 6/m. 1)

oe°

7. |CIPABOYHO:
TexHOJIOTMYECKUE

IOTEPM DBJIEKTPOBHEPTUM B
NpoLEeHTax OT OTIyCKa
BJIEKTPOBHEPTUM B CETh
(m. 5/m. 1)

o




CIIPABOYHO:

HOpMaTVIBHbIe TEXHOJIOTMUECKUE
NoTepM 3JIEKTPOIHEPTUM B
MpOLEHTax OT OTIyCKa
3JIEKTPOIHEPTMM B CeThb

(m. 5.1/m. 1.1)

Noanuce

.

JIloJKHOCTB




Tabnuua 7 - KonnyectBo 1 ycTaHOBMNEHHAst MOLHOCTb TpaHCOopMaTopoB

HamMeHOBaHME NPEONPUATHUS

N n/no EnvHmyHas Beicuee KommuecTBO, wWT. YCTaHOBJIEHHasA MOUHOCTb, KB A
MOIHOCTb, HamnpsxeHue,
KB ‘A ®B 6asz0BEI T'OJ PeTyIMpPyeME Ton 6as30BBI T'OJ pPeryJMpyeMell IoJ
BCETO oJsa rnepenaum BCETO oJid rnepenauu BCETO oJid rnepenauu BCETO oJid rnepenauu
BIIEKTPOSHEPTUN BJIEKTPOSHEPTUN BJIEKTPOSHEPTUN BJIEKTPOSHEPTUN
cybaboHeHTaM cybaboHeHTaM cybaboHeHTaMm cybaboHeHTaMm
1 2 3 4 5 6 7 8 9 10 11
1.1 IIo 2500 3 - 20
1.2 27,5 - 35
2.1 Or 2500 =mo 3 - 20
10000
2.2 35
2.3 110 - 154
3.1 Or 10000 mo 3 - 20
80000
3.2 BKJIOUMTEJIBHO 27,5 - 35
3.3 110 - 154
3.4 220
4.1 Bojyiee 80000 110 - 154
4.2 220
4.3 330
onHoda3HEIE
4.4 330
TpexdaszHbEe
4.5 400 - 500
onHodasHEE
4.6 400 - 500
TpexdasHbE
4.7 750 - 1150
5 JToro: -

IpmMeuanmsa: 1. PesepBHEE HeMCIOJIb3yeMele TpaHCOOpMaTOpH, a Takxke cleluMaljibHEle TpaHcOopMaTopsl OJiA IJIaBKM IOoJiojleda B
TabnyMlly He BKJIOYAKTCS. 2. B crojybue "Bcero" yKasHBalTCHa 3HAUYEHMS OOBEMOB OOOPYINOBAHMS IO BJIEKTPUUECKON CeTH,
Y4YacCTByIEN B NPOLIEeCCe Mepenauy SJIeKTposHepruy cyBaboHeHTaM. 2. B crosbue "mjs nepenauy 3JIeKTposHepruy cybaboneHTam" B
cilydyae Haludusa oOBeMOB OOOpyIOBaHMg, ydacCTBYWRIETO B IpOolecce NepelauM 3JIEKTPOSHEPTIUM TOJIbKO cybaboHeHTaM (6es
COOCTBEHHOTO MNOTPEeOJIEHNA SJIEKTPOSHEPIMM NPEINPUATHEM) , YKa3BIBAKLTCSI MX SHAYUEHNI.

IToonuce JOJIXHOCTB




Tabnuua 8 - KonnyecTBo 1 MOLLHOCTb YCTPOWUCTB KOMMNEHCaLUN PeakTUBHOM MOLLLHOCTU

HamMeHOBaHME NPEONPUATHUS

N n/no Twun HanpsaxeHue, kB KomuuecTBO, WT./TPYIINE YCTaHOBJIEHHasa MOLHOCTbL, MBap
MowHOCTb, 0a30BLIL I'OI peryimupyeMeli Ton 0a30BLIL I'OI peryimupyeMsll Ton
TEIC. KB A
BCETO oJid rnepenauu BCETO oJid rnepenauu BCETO oJisa nepenaumu BCeTro | OJisa nepenaum
BJIEKTPORHEP— BJIEKTPORHEP— BJIEKTPODHEPT UM 3JIEKTPODHEP—
T cybabo- T cybabo- cybaboHeHTaMm T cybabo-
HEeHTaM HEeHTaM HEHTaM
1 2 3 4 5 6 7 8 9 10 11
1.1 MlyHTUpYLWMEe 3 - 20 xB
pPeaKTOPEL
1.2 27,5 - 35 xB
1.3 150 - 110 B
1.4 500 B
1.5 750 xB
.6 VToro
2.1 CK n no 15,0 TeIC. KB-A
TeHepPaTOPH,
2.2 B pexume CK or 15,0 mo 37,5
TBEIC . KB "A
2.3 50 TeIC. KB-'A
2.4 or 75,0 mo 100,0
THIC. KB A
2.5 160 TeC. KB-A
2.6 Vroro
.1 BCK u CTK 0,4 - 20 xB
3.2 35 xB
3.3 150 - 110 B
3.4 220 xB u BhIe
3.5 NToro

Mpmmeuanmsa: 1.

B cTomnbue

YKa3BBAKTCA MX 3HAYEHUA.

"Bcero" yKasbBaATCS BHadUeHUSa OOBEMOB OOOPyIOBaHMSA [0 BJIEKTPUYECKOM CeTy,
nIpoliecce IIepernaur 3JIeKTPO3HepIuu cybaboHeHTaMm. 2.
Hanuuys oOBeMOB OOOPYyINOBaHMSA,
noTpeblieHUs BIIEKTPORHEPTUM NPEennpusiaTUeM) ,

yd4acTByoUEN B

B cronbue "nnsa nepenaum 3JIeKTposHepruu cybaboHeHTaM" B ciiydae
y4acTByoUEro B [IpolLecce Iepernady 3JIEKTPOIHEePTMM TOJIbKO CcyOaboHeHTaM

(6es cobCTBEHHOTO

I[lopnmce

IJOJIXHOCTB




Tabnuvua 9 - [lpoTshkeHHOCTb (MO LUensm) BO3QYLWHbIX W KabenbHbIX JMHUIA 3nekTponepedayn wu
LUMHOMPOBOLAOB

HammeHOBaHUE npenrnprnAaTmAa

N /o Krnacc HanpgaxeHus [IPOTAXEHHOCTEL, KM
0as0BEHM I'OZ pPeryJMpyeME IO
BCeTO OJid [epenauu BCeTO IoJia rnepenaum
BIIEKTPOSHEPTUN BJIEKTPOBHEPTUN
cybaboHeHTaM cybaboHeHTaM
1 2 4 5 6 7
1 BosnymHEe JIMHUU
1.1 220 B
1.2 154 B
1.3 110 B
1.4 35 xB
1.5 27,5 xB
1.6 20 kB
1.7 10 xB
1.8 6 kB
1.9 Toro oT 6 kB u
BHIIIE
1.10 3 kB
1.11 2 kB
1.12 500 BONBT M HUXE
1.13 NToro HUXe 6 KB
1.14 Bcero mnmo BO3OYIHEM
JIVHU M
2 KabeJlbHEE JUHUNA
2.1 220 B
2.2 110 xB
2.3 35 xB
2.4 27,5 kB
2.5 20 B
2.6 10 xB
2.7 6 kB
2.8 NToro oT 6 kB m
BHIIE
2.9 3 kB
2.10 2 KB
2.11 500 BONBT M HUXE
2.12 VIToro HUXe 6 KB
2.13 Bcero nmo xabesbHBM
JIMHVIAM
3 Bcero mo BO3OYUHBEM
Y KaBeJbHLEM JIMHUAM
4 IIHOIPOBOMIEL
4.1 220 B
4.2 154 B
4.3 110 xB
4.4 35 kB
4.5 27,5 kB
4.6 20 B
4.7 10 xB
4.8 6 kB
4.9 Bcero no
MMHOIPOBOIAM




[IpuMeuaHusa: 1. B cronbue "Bcero" ykKasbHBAalTCA 3HAUeHUS OOBLEMOB
00O0pPYyIOBaHMSA I10 DIIEKTPUUECKOM CeTM, ydacCTByKIEM B IIpollecce Iepenauu
BJIEKTPOBHepTUM cybaboHeHTaMm. 2. B crTomnbue "mna mepenaum SJEKTPOSHEPTUM
cybaboHeHTaM" B ciiydae HaJlMuuda OOBEMOB OOOPyIOOBaHMA, ydacTBYyOWEIO B
Ipoluecce Iepenauy 3JIEKTPORHEPIUM TOJIBKO cybaboHeHTaM (6e3 cOOCTBEHHOTO
IoTPebJIeHUS DBJIEKTPORHEPTUM MNPEenlpUsaTUeM) , YyKasbHBalTCS MX 3HAUYEHU.

Ilopmnuce ®.1.0. IJOJIXHOCTB




