Cwm. epacbuyeckyro Korur oguyuanbHoU nybnukayuu

Mpuka3z MuHucTepcTBa aHepreTukn P® ot 30 nekabps 2008 r. N 326
"06 opraHusauuun B MMHuctepcTBe aHepreTuku Poccuinckon Peaepaumm paboTbl NO yTBEPKAEHUIO
HOPMAaTUBOB TEXHONOINMYECKUX NOTEPb INEKTPOIHEPIrUM NpU ee nepegaye no ANEeKTPUYECcKUm cetam"

B cootBeTctBUM C NyHKTOM 4.2.4 lMonoxeHusa o MuHuctepctBe aHepreTuku Poccunckon depepauuu,
yTBEPXXAEHHOrO noctaHoBneHnem [lpaButenbctBa Poccunckon ®depepaumm ot 28 masa 2008 r. N 400
(CobpaHnwne 3akoHogaTenbcTBa Poccuiickon ®epepaumm, 2008, N 22, c1. 2577; N 42, cT. 4825; N 46, cT. 5337),
npuKasbIBato:

1. YTBepauTb npunaraemyto VIHCTpPyKLMIO MO opraHmM3aumm B MUHUCTEpPCTBE 3HepreTukn Poccuinckon
depepaummn paboTbl MO pac4eTy U 060CHOBAHMIO HOPMATMBOB TEXHOMOMMYECKNX MOTEPb 3NEKTPOIHEPTUU NpU
ee nepefaye Mo 3NeKTPUYECKUM CETSM .

2. MNpusHaTb yTpaTMBWNM cuny npukasd MuHUCTEpCTBa MPOMBILLSIEHHOCTU U 3HEpPreTukn Poccuinckon
depepaumm ot 4 oktabpsa 2005 r. N 267 "O6 opraHusaumm B MUMHUCTEPCTBE NMPOMBILLNIEHHOCTU U SHEPTrETUKM
Poccuiickon ®epepaumm paboTbl MO YyTBEPXKAEHUIO HOPMATUBOB TEXHOJOMMYECKMX MOTEPb ANEKTPOIHEPTMN NPU
ee nepepjaye no anekTpuveckum cetam" (3apeructpupoBaH B MuHiocte Poccum 28 oktabps 2005 r.,
permctpaumoHHbin N 7122).

MwuHucTp C.N. WmaTtko

3apeructpupoaHo B MuHiocte PO 12 cdeBpansa 2009 r.
PernctpauunoHHbin N 13314

UHcTpyKums
no opraHusauuu B MuHucrtepctee aHepreTuku Poccunckon ®egepauum paboTbl No pacyeTy 1
060CHOBaHMNIO HOPMATMBOB TEXHOJIOTMYECKUX NOTEepPb 3NIeKTPO3IHEepPrumn npu ee nepegaye no
3NEeKTPUYECKUM CeTAM
(yTB. npukazom MuHaHepro P® ot 30 aekabps 2008 r. N 326)

. O6wKre nonoxeHus

1. Hactosawasa WHcTpykums paspabotaHa B uensx opraHusaumm B MuHaHepro Poccum paboTtbl no
pacyeTy M O0BOCHOBaHWIO HOPMAaTMBOB TEXHOSMOTMYECKNX MOTEePb 3MEKTPOIHEPTUM M UX CHWDKEHUS B
3MEeKTPUYECKUX CETAX OpraHv3auui, OCYLEeCTBNSAWMX YCMyrn no nepegade 3MeKTpo3Heprun, B TOM uyucre
TeppuTopuanbHbIX CeTeBbIX opraHusauui, (danee - TCO), denepansHon ceteBon komnaHun (ganee - ®CK) u
MarucTparnbHbIX CeTEBbIX KOMMNaHui (ganee - MCK).

2. TexHonorumyeckve noTepu OSMEKTPOIHEepPruu npu ee nepegaye MO SMEKTPUYECKUM CETAM Ha
perynupyembli Nep1OA PacCUnTbLIBAIOTCA Kak B LENOM, Tak U C pa3byBKON MO YPOBHAM HaMpPSXKeHWs:

Ha BbICOKOM HanpsbkeHun - 110 kB v Bbiwe (BH);

Ha cpegHeM NepBOM HanpsikeHum - 27,5-60 kB (CHI);

Ha cpegHeM BTOPOM HanpsikeHum - 1-20 kB (CHII);

Ha HM3KOM HanpsbkeHuu - 0,4 kB n Huxe (HH).

Il CprKTypa TEeXHOJIOTM4YeCKUX NoTepPb IJIEKTPOIHEepPruu npu ee nepenave no NIieKTpu4eCKUmM cetam

3. TexHonoruyeckme notepu anekTpoaHepruu (oanee - TM3) npu ee nepefade No SNEKTPUYECKUM
cetam TCO, ®CK n MCK BkntovaloT B cebsi TexHudeckme notepu B NMHUSAX U 060pyaOBaHUM 3NEKTPUYECKMX
ceTen, 0OYCrNOBMNEHHbIX (U3MYECKMMM MpoLeccamun, NPOUCXOOAMUMU NPU nepefdade 3MekTposHeprui B
COOTBETCTBMU C TEXHWYECKUMU XapaKTEPUCTUKAMM U pexumamn paboTbl NUHWIA U 0O0pYyLOBaHUSA, C Yy4ETOM
pacxofa 3NEeKTPO3HEPrMM Ha COOCTBEHHbIE HYXAbl MOACTaHUWMA M noTepu, OOYyCrnOBIEHHbIE AOMYCTUMbIMU
MOrpeLHOCTAMN  CUCTEMBI  ydeTa anekTpoaHeprum. OO6bem  (KOMMYECTBO) TEXHOMOrMYECKUX noTepb
3MNEKTPOSHEPIMM B LENAX OnpefenieHns HopMaTtvMBa TEXHOJOMMYECKUX MOTepb SNEKTPOSHEpPrun npu ee
nepegaye no SMneKkTpUYEcKNM CETSM PacCUMUTLIBAETCS B COOTBETCTBUM ¢ MeToaMKom pacdeTa TEXHONOMMYECKNX
noTepb 3MEKTPO3IHEPrMM MpU ee nepepaye Mo IMeKTpU4eckuM cetsaMm B 0asoBom nepuoge (npunoxenuve 1 K
HacTosiwen NHcTpykumm).

4. TexHn4eckne NnoTepun ANEKTPOIHEPTUN B INEKTPUYECKUX CETAX, BO3HMKalOLLME MpU ee nepegade no



3NEKTPUYECKNM CETSAM, COCTOSIT M3 NMOTEPb, HE 3aBUCALLUX OT BENNYMHbBI NEepefaBaeMon MOLLHOCTU (Harpysku) -
YCITOBHO-MOCTOSIHHLIX MOTEPb, U NMOTEPb, 00BLEM KOTOPbLIX 3aBUCUT OT BENUYMHbI NepenaBaeMont MOLLHOCTU
(Harpysku) - Harpy304HbIX (MepPeMEHHbIX) NoTepb.

5. ToTtepn, oOGYCrNOBMNEHHbIE AOMYCTUMbIMW MOrPELIHOCTAMM CUCTEMbI y4yeTa, OnpefensoTcs B
COOTBETCTBUM C npunoxeHvem 1 k HacTodALen HCTpyKumn.

6. Pacxon anekTtpoaHeprum Ha COBCTBEHHblE HYyXAbl ONpefensieTcd B COOTBETCTBUM C npubopamu
yyeta. HomeHknaTypa 9neMeHTOB pacxofa a3rfeKkTpo3Heprum Ha CcobCTBEHHble HyXAbl NpuBedeHa B
npunoxeHun 2 K HacTodLen VIHCTpyKumn.

lll. O6WwMe NPUHLMNBI HOPMUPOBAHUA TEXHONOIMYECKMX NOTEPb INIEKTPO3HEPruM Npu ee nepeaaye no
311eKTPUYECKUM CETAM

7. TexHonorumyeckme mMoTepu SMEKTPOIHEPrMM Mpu ee nepefadve Mo  INEKTPUHECKMM  CeTaMm
paccunTbiBaloTCA 3a 6a30BbIN (OTHETHBIV oA, NPEeALIEeCTBYIOLWMIA rogy pacyeTa) U Ha perynupyemMblin nepnoapl
(road) no chakTMyeckMm 1 NPOrHO3HbIM Noka3aTensam 6anaHca 3neKTPoIHEPrum.

8. TexHonormyeckue noTepu IMNEKTPOIHEPrMM Npu ee nepedadve Mo IMEKTPUYECKUM CeTaM Ha
perynupyemMbiin nepuog onpenenstoTcs B 3aBUCMMOCTM OT pacdeTHOro 3HadeHus TI3 3a 6a3oBbii nepuog u
nokasatenew banaHca aNeKkTpoaHeprun 3a 6a3oBbI M Ha perynupyemblin nepuoaebl.

9. TexHonornyeckmMe NOTEPU ANEKTPOIHEPTMM NPK ee nepedade no anektpuyecknum cetam TCO, OCK u
MCK paccuutbiBaloTCa pasgenbHO MO COCTaBASIOWMM: YCIOBHO-MOCTOSHHbIE, Harpy3ouyHble U noTepw,
obycnoBneHHbIe ONYCTUMbIMWU MOTPELLUHOCTAMM CUCTEMBI YYeTa.

10. YCNOBHO-NOCTOSHHbIE MOTEPW SMEKTPOIHEPrMM Ha perynupyembli nepvog MNpUHMMAaTCA Mo
pe3ynbTatam Mx pacyeToB 3a 6a30Bbli Mepnon M KOPPEKTUPYITCA B COOTBETCTBMU C M3MEHEHMeM CocTaBa
obopyaoBaHMsa Ha perynupyemblii Nepunog.

11. HarpysouHble noTepu 3MeKTpo3Heprun npu ee nepegade no anektpuyeckum cetam TCO Ha
perynupyembii Nepnog onpegenstoTcsa no dopmyne:
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roe b : HarpysoyHble MOTEpWU 3NEKTPO3Heprn 3a 6a3oBbli M HAa perynupyembiii
nepuonbl COOTBETCTBEHHO;
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b ~ OTMYCK 3neKkTposHeprMm B ceTb B 6a3oBoM U perynupyemom nepuogax
COOTBETCTBEHHO.

B cnyyae npuHaTMA Ha o6cnyxuBaHue ceTeBOro o00OpyaoBaHUS B perynvpyemMom nepuoge,
HEeYy4YTEHHOro Npu pacyeTe Harpy3o4yHbIX NOTepb 6a30BOro nepuona, Harpy3odHble MOTEPU SNEKTPOSHEPTUM B
TakoM obopydoBaHWM Ha perynupyembil MEpPUOA pacCyMUTLIBAKOTCA OOMNOMHMTENbHO. B cnydyae gemoHTaxa
ceTeBoro obopyaoBaHus B perynvpyemMom nepuoae, y4TEHHOro Npu pacyeTe Harpy3ouvHbIX notepb 6a3oBOro
nepuopaa, Harpy3odHble NOTEPM B TaKOM 060pygOBaHUM Ha perynmpyemMbii NEPUOL UCKIIOYAOTCS U3 pacyeToB.

12. Harpy3ouHble noTepu anekTpo3Heprum npu ee nepegaye no anekrpuyeckum cetam ®CK n MCK Ha
perynvpyemMbii Nnepuo onpeaensaTcs no dopmyre:
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roe P : - OTNYCK 3NEeKTpOo3Heprnn n3 cetn B 6a3oBoM W perynmpyemomMm nepuogax
COOTBETCTBEHHO.

13. ToTepn anekTposHeprun, OOBYCNOBMNEHHbIE AOMYCTUMBbIMU MOrPELLUHOCTAMU CUCTEMBI ydeTa
3NEKTPO3HEPIK, Ha perynupyembin nepmnog ans TCO onpenenstoTcs:
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roe P-b, 7 - noTepun anekTpoaHeprnn, 0OyCnoBneHHble A0ONYCTUMbIMU NOrPELLHOCTSIMU CUCTEMBI

yyeTa aneKkTpoaHeprnm, 3a 6a3oBbI Nepuon B OTHOCUTENbHBIX eanHuuax (MeTtoauka pacyeta npuBeaeHa B
npunoxexuu 1 Kk HacTosLwen VHCTpykumn).

14. TloTepn onekTpoaHeprun, OOYCNOBMEHHbIE AOMYCTUMbIMU MOrPELUHOCTAMU CUCTEMBbI YyyeTa
ANEeKTpo3Heprum, Ha perynupyembin nepuog ana ®CK n MCK onpegenstoTtcs:
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15. TexHonormyeckne noTepu ANeKTPOIHEpPrnun Npu ee nepegade no anekrpmyeckum cetam TCO, OCK

y AW .
1 MCK no abcontotHon Bennuunde (— T1I9-P ) ya perynupyemsiii nepvon onpegensiores:

AWT]'[B.P = AWy-l'l.P + AWH.P + AWl'lorp.P , (5)

AW y
roe Y-ILP _ yCrIOBHO-MOCTOSIHHLIE MOTEPY 3MEKTPOIHEPIUN HA PETYIIMPYEMbIN NEPUOA.
16. HopmaTtuB TeXHOMNOrM4eckux noTepb MEKTPO3IHEPTUM Npu ee nepegadve no dMeKTpUYecKUM ceTaMm
(mnanee - HTTI3) onpeaenseTcs B NpoUeHTax no 3NeKTpUYecKon CeTu B LefloOM U paccyuTbiBaeTcs no dopmyne:
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roe Woce OTNyCK aNeKTpoaHeprum B ceTb TCO B perynupyemom nepuoae (ans ®CK u MCK - otnyck
3NEKTPOIHEPTUN U3 CETU CBOEWN KOMMAHMW).

17. OnpegeneHve TEXHONOMMYECKMX NOTEPb AMEKTPO3IHEPrnM B anekTpmnyeckmx cetax TCO B uenom u
MO YPOBHSAM HanpshXeHUs OCyLLeCTBNSeTCH B CriegyroLeM nopsiake:

B 6a3oBom nepuoge:

onpefenseTca Ha KaxaoM YPOBHE HanpsKeHUsa ceTn OTMYCK 3NeKTPO3HepPrum B ceThb (C y4eToM npuema
3ANEKTPO3HEPruM U3 CeTU CMEXHOIo HaNpPsHKEHUS);

onpenensaTcs YCNOBHO-NOCTOSIHHbIE MOTEPU SMEKTPOSHEPIUN B LIENIOM U MO YPOBHAM HaMpsiKeHUs;

onpefensiTcsa Harpy304Hble NOTEPU AMEKTPOIHEPTUM B LLIENIOM U MO YPOBHSIM HanpsiKeHus;

OonpeaensaTcs MoTepu 3MNEKTPO3IHEPTUM, OOYCMNOBMEHHbIE OOMYCTUMbIMU MOFPELUHOCTAMU CUCTEMBI
yyeTa aneKkTPo3Heprun, B LErioM U No YPOBHAM HanpsKeHns.

B perynupyemom nepuoge:

onpeaensieTcs Ha KaxaoM YpOBHE HanpsbkeHWsi CETU NPOrHO3HOE 3HaYeHne OTMyCKa dNeKTPO3IHEPr B
ceTb (C y4eToM nprema 3NeKTPOIHEPTUN N3 CETU CMEXHOIO HanpPsHKeHNs);

Harpy3o4Hble MOTEepU 3MEKTPOIHEPINM MO YPOBHSAM HaNPSHKEHWs onpegenslTcs B COOTBETCTBUM C
dopmynon (1);

Harpy3ouHble MOTEPU SMNEKTPOSHepPrun B LIENOM ONpPedensdlTCa Kak CymMMa Harpy3oudHbIX NOTepb
3ANEKTPO3HEPrum No YPOBHAM HaNpPsKeHUs;

YCIOBHO-NOCTOSAHHbLIE NOTEPU SMNEKTPOIHEPTNN NPUHUMAIOTCH B COOTBETCTBUM C NyHKTOM 10 B LenomM u
MO YPOBHSAM HaMNpsXXeHus;

noTepyn  SNEeKTPO3Heprun, OOYCMOBMEHHblE  [OMYCTUMBIMWM  MOrPELUHOCTAMU  CUCTEMbI  ydeTa
3ANEKTPO3HepruM, onpeaenstoTca B COOTBETCTBUM C  dopmyrnon (3) v pacnpedensioTcs Mo YPOBHAM
Hanps»XeHns B COOTBETCTBMM ¢ pasgenom |V npunoxenus 1;

TEeXHOMOrM4eckne NoTepun ANeKTPOIHEPrnM oNpeaensoTca B COOTBETCTBUM ¢ hopMynor (5) B Lenom u
MO YPOBHSAM HanpsXXeHUs.

18. HopmupoBaHne noTepb 3MeKkTposHeprun B anekTpudeckmnx cetax TCO, ans koTopbix nepenava
3NEKTPOIHEPTUN HE ABMSETCH OCHOBHbIM BUAOM AEATENbHOCTU (Qanee - NpeanpusTust), okasbiBaloLwWwmX yCryrm
no nepegaye SneKkTposHeprun noTpebutensm (cy6baboHeHTaMm), MOAKMHYEHHBIM K 3NEKTPUYECKON CeTun




npeanpuaTvsi, BbINOSTHSAETCS B COOTBETCTBUM C OOLLMMW MPUHLMMNAMN HOPMUPOBAHUS TEXHONOMMYECKNX NOTEPD
3NEKTPO3HEpPrum (MyHKTbI 7-17 HACTOALWEN rnaBbl).

19. PacyeT TexHOMOrM4yecknx NoTepb ANEKTPOIHEPrN ANA NpeanpuaTui 3a 6a3oBbIvi Neprog AOSKEH
BbINONHATLCS B COOTBETCTBUM C NpunoxeHnem 1 K Hactosiwen HCTpyKumm.

20. dopmbl 060CHOBBIBAKOLMX MaTepuarnoB 3anofnHATCA ANS INEKTPUYECKON CeTu, y4acTBYIOLLEN B
npolecce nepegayun anekTposHeprum cybaboHeHTam.

21. OGopynooBaHWe 3NEKTPUYECKOW CETU MPEeanpuaTUs, UCNOoNb3yemoe TOMbKO Ansi COBCTBEHHOro
noTpebneHns aNeKTPo3Heprun, U3 pacyeTa UCKINIoYaeTCs.

22. B cnyyae otcytcTBMS COBCTBEHHOrO MNOTPEONEHMs B 3NEKTPUYECKOW CeTu, yyacTBylOLWEn B
npouecce nepefjadvn  3ANEKTPO3Heprum  cybaboHeHTaMm, HOPMMPOBaHWE  MOTEPb  AMEKTPO3HEPrvM
OCYLLECTBMAETCH C y4€TOM CreayoLmx 0ocCobeHHOCTEN:

GanaHc aneKTPO3HEPrMn CoCcTaBnAeTCs AN BblENEHHON 3NEKTPUYECKON CETU, yHaCTBYHOLLEN TOMNBKO B
npouecce nepegayun anekTpoaHeprum cybaboHeHTam 3a 6a30BbIV U HA perynupyemblin nepuoael;

HOpMaTMB TEXHONOrMYEeCKUX MOTEPb JMEKTPOIHEPrMM Ha perynupyemblid nepuog onpegensetcsa no
dopmynam (1) - (5) HacTosiwen rnaebl. [Mpu 3Tom B hopmyne (1) npuHMMaeTcs OTNYCK B CETb, Y4aCTBYIOLLNIA B
npolecce nepegayun aNeKTposHeprum Toneko Ans cybaboHeHToB.

23. B cnyyae Hannunsg o6bemMoB ANEKTPOIHepPrun Ans COBCTBEHHOrO NOTPeBneHNs B 3NeKTPUYECKON
CceTn, yyacTBylLle B Mpouecce nepedadvn 3InNeKkTposHeprun cybaboHeHTam, HOPMMpPOBaHME MOTepb
3NEKTPOIHEPTNN OCYLLECTBNAETCH C y4eTOM CrneayLwmnx ocobeHHoCTel:

BGanaHC 9neKTpPOdHEeprnM CoCTaBnsAeTcs Ans BblAEMNEHHOW 3neKTPUYECKOW ceTw, y4vacTBylowen B
npowecce nepegayn 3nNeKkTpoaHeprum cybaboHeHTaMm, ¢ y4eToMm cobCTBEHHOro notpebneHns n noTpebnenuns
cybaboHeHTamu 3a 6a30BbIV U Ha perynupyemblin nepuoael;

6anaHc dopMmUpyeTCsi C y4eTOM CYMMapPHOTO OTMNycKa 3r1eKTPO3HEPTnn B CETb NpeanpuaTns;

pacyeT TEXHONOMMYECKNX NMOTEPb AMEKTPO3HEPTnM 3a 6a30BbIV NEPUOL BbIMOITHAETCSA B 060pya0BaHNN,
y4yacTByKOLIEM B MpoLecce nepefayn 3reKTposHeprum cybaboHeHTam, C y4eTOM Harpysok, 0OyCroBMEHHbIX
CcOBOCTBEHHbIM NOTPebneHneM 1 noTpebneHnem cyoaboHEHTOB;

TEXHOMOrM4yeckne MnoTepu INMEKTPOIHEPrMU Ha perynvpyembii Nepuog BbIAENEHHOro y4vacTka CeTu
onpegenstotcsa no dopmynam (1) - (5) HacTosAwewn rmassl. [Mpu atom B hopmyne (1) npyHUMaeTcss cyMmMapHbIn
OTNYCK B CETb NpeanpuaTus;

Y AWrrps.c5.p
TEXHOMOrM4yeckme noTepu JNEKTPOIHeprun Ha perynupyembin  nepuog  ( b ang
cy6aboHeHTOB onpeaensoTcsa no dopmyne:
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roe TII3.Z.P TEXHOIOrMYEeCKNe MNoTepu INEKTPOSHEPTMM Ha  perynupyemMbiin  nepuop,
onpegensiemble Ans BblAENEHHONO y4yacTka CeTu, y4acTBYKOLLEro B Mpouecce nepenayvn 3neKkTpo3Heprum
cyb6aboHeHTam 1 Ha cobCTBEHHOE NOTpebneHme;

Wrics.p _ y
Lb.P . o6bem nepepaHHol anekTpoaHeprumn ans cy6aboHeHTOB Ha perynmpyemMblii nepuos;

WH CILP Y
LLE - obbem nepegaHHoOn 3NeKTpoaHeprnn aOnd cobcTBEHHOIO I'IOTpGGJ'IeHI/IFI npeaonpuaTna no
SJ'IeKTpI/I‘-IeCK017I ceTn, yLIaCTBYIOU.LeVI B npouecce nepenadu afiekTpoaHeprmn Cy6a60HeHTaM;

OTNyCK B CETb AN cy0aGoOHEHTOB Ha perynupyemMblii nepuos (WOCCBP ) onpefensieTcs nNo opmMyne:

Woc.cs»=Wi.csp ¥ AWt cs p £ (8)

HOpPMaTMBHbIE TEXHOSIOrMYeckue noTepu IMEKTPOIHEPrUn Ha perynupyembin  nepuog  Ans
cy6aboHeHTOB onpegenseTcs no gopmyne:
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24. B cnyvyae HeBO3MOXHOCTW pasfernieHusi obopyaoBaHMsS 3MEKTPUYECKOW CETU Npennpusatvis Ha



obopyaoBaHue, Mcronb3yemMoe TONbKO AJ19 COOCTBEHHOro MOTpebreHus anekTposHeprun, n obopyaoBaHue,
yyacTByloLlee B NpoLecce nepeaayn anekTposHeprum cybaboHeHTam, JOMNyCKaeTca pacyeT TEXHOIOMMYeCcKmX
noTepb 3MEeKTPo3HeprMm 3a 6as3oBbIi Nepuop NPOBOAWUTb B LIENIOM MO 3MEKTPUYECKOW CETU MPeanpusiTus.
PacuyeT BbINOMNHsE€TCS B COOTBETCTBUM C NyHKTamu 18-20, 23 HacToALLEen rnasbl.

IV. TpeboBaHus kK ochopmMneHUro u coctaBy 060CHOBLIBalOLWEN AOKYMEHTauum

25. O6ocHoOBbIBaOLL A JOKYMeHTaUMst OpoLUopyeTcsl B OTAENbHYIO KHUTY U BKIHOYAET: NOSICHUTENbHYIO
3anMcky ¢ 0BOCHOBaHMEM 3HA4YeHW HOPMAaTMBOB TEXHOSIOTMYECKMX MNOTEPb JNEKTPO3HEPrMn Ha nepuos
perynupoBaHus, pe3ynbtathl pacdeta TIM3 n HTT3 Ha perynupyembiii 1 6a30BbIA Nepunoabi.

26. B coctaB 060CHOBbBIBaOLWNX MaTeprarnoB BXOAAT AaHHble 0 banaHcax u noTepsx aneKkTpo3Hepruu,
a Takke Apyrnx nokasatensax anektpuyeckux ceten TCO, ®CK n MCK (npunoxenus 3, 4, 5* Kk HacTosLwen
WHCTpyKUMNn):

3a 6asoBbIi nepuos;

nokasaTtenu 6anaHca 3NeKTPO3HEPrMM B LIESTIOM MO 3feKTpuyeckuM ceTam (Tabnuvua 1 npunoxeHun 3,

4, 5);
CTPYKTypa 6anaHca anekTpO3HEPrUm NO YPOBHAM HanpsbkeHus (Tabnvua 2 npunoxexun 3, 4, 5);
CTPYKTypa NepeToKoB 3NeKkTpoaHeprin (Tabnvua 3 npunoxexun 3, 4, 5);

CTPYKTYpa TEXHOMOMMYECKNX NOTEPb ANEKTPO3Heprumn (Tabnvua 4 npunoxeHun 3, 4, 5);
nporpaMmma CHwkeHus notepb (Tabnvua 5 npunoxexun 3, 4, 5);

CBOAHbIN 6anaHc aNeKTPO3IHEePrnm No ypoBHAM HanpskeHus (Tabnuua 6 npunoxenun 3, 4, 5);
KONMYeCTBO M YCTAHOBMEHHas MOLLHOCTb TpaHcdopMaTopoB (Tabnuvua 7 npunoxenun 3, 4, 5);

KOnn4ecTtBO U MOLLUHOCTb yCTpOVICTB KoOmMneHcauunn peaKTMBHOVI MOLLUHOCTK (Tabnvua 8 npunoxeHun 3,

4, 5);

NPOTSXKEHHOCTb (MO LensM) BO3AYLIHbIX W KabenbHbIX NMHWMIA 3nekTponepedayy U LUMHOMPOBOAOB
(tabnuua 9 npunoxenun 3, 4, 5).

Ha perynvupyembin nepuoga:

nokasaTtenun 6anaHca 3neKTPO3HEepPrun B LIENIOM MO 3feKTpuYeckuM ceTam (Tabnuvua 1 npunoxeHun 3,

4, 5);
CTPYKTypa 6anaHca anekTPO3HEPrUm Mo YPOBHAM HanpsbkeHns (Tabnvua 2A npunoxenun 3, 4, 5);
CTPYKTYpa TEXHOMOMMYECKNX NOTePb ANEKTPO3Heprumn (Tabnuvua 4A npunoxenun 3, 4, 5);
nporpaMmma CHwkeHust notepb (Tabnvua 5 npunoxexun 3, 4, 5);

CBOAHbIN BanaHc aNekTPO3IHEPTNM NO YPOBHAM HanpsikeHus (Tabnuua 6 npunoxenui 3, 4, 5);
KONMMYEeCTBO M YCTaHOBIEHHAast MOLLHOCTb TpaHcdopmaTopoB (Tabnvua 7 npunoxexun 3, 4, 5);

KOnn4ecTtBO U MOLLHOCTb YCTpOIZCTB KoOMneHcauunn peaKTl/IBHOI7I MOLLUHOCTU (Ta6nmua 8 npunoxeHun 3,

4, 5);

MPOTSXKEHHOCTb (MO LensM) BO3AYLIHbIX UM KabenbHbIX NIMHUMIA 3nekTponepedayy U LUMHOMPOBOAOB
(tabnuua 9 npunoxenun 3, 4, 5).

27. Bce pesynbTathl pacyetoB HTIS 3a 6a30Bbi 1 Ha perynupyembivi nepuoabl MuHaHepro Poccun
nonyyaet Ha 6ymaxHOM HOcuTene 1 B ANEKTPOHHOM BUAE:!

NOSAICHUTENbHAsA 3anucka - B oopMaTte TEKCTOBOIo NpoLeccopa;

6a3bl 4aHHbIX (NPY NCMONB30BaHMKM NPOrPaMMHOIo obecneyeHus);

pac4yeTbl B oopmate TabnmyHoro npoueccopa (B crnyyae oTCyTCTBUSA NPOrpammMHoOro obecneveHus);

Tabnuubl npunoxenun 3, 4, 5 B dopmate TabnumyHoro npoueccopa wnu B hopmaTte TEKCTOBOro
npoteccopa.

28. lMporpamMmHble KOMMMEKCbl MO pacyeTy NoTepb OCHOBbLIBAKOTCS Ha MeTodax pacyeta noTepb,
YCTaHOBMEHHbIX HacTosLen NHCTpyKumMewn, u MetoT cepTudmkaT COOTBETCTBYS.

29. B nosicHUTenbHOW 3anucke ykasbiBalOTCA CBeAdeHust 06 Mcnonb3yeMbiX NporpaMmMax pacdeTa
TEXHOIOIMYECKNX MNOTEePb  3ANEKTPOIHEpPruM B INEKTPUYECKUX CeTaX  (HavMMeHOoBaHue nporpamMmbl,
HavMeHoBaHWe pa3paboTynka, HOMep W rog pa3paboTkm WUCMoNb3yemMon Bepcun, Konus cepTudpmkarta
COOTBETCTBMA 1 Ap.).

* TCO npepcTtaBnsaoT nHgopmaumio cornacHo MNpunoxennto 3. PCK n MCK - cornacHo [MpunoxeHuto
4, npegnpuatns (TCO, ans KoTopbix Nepefada arekTpO3HEPrnM He ABNAETCH OCHOBHbIM BUAOM OEATENBHOCTM)
- cornacHo [punoxeHuio 5.

MpunoxeHue 1
K UHCTpYKLMKU NOo opraHu3auum B MuHucrepcrtsee



aHepreTukmn Poccuickon ®epgepauum padboTsbl
no pacyeTy nu 060CHOBaHMIO HOPMaTUBOB
TEXHOJIOrMYECKMX NOTEPb INEKTPOIHEPrumn
npu ee nepegaye No INEKTPUYECKUM CETAM

MeToaguka
pacueTa TEXHONIOMMYECKMX NOTEPb INEKTPOIHEPrun Npu ee nepegaye No INEKTPUYECKUM CeTsIM B
6asoBomM nepuopge

I. MeToAbl pacyeTa yCIOBHO-NOCTOSAAHHbIX NOTePb (He 3aBUCSLLUUX OT Harpy3ku)

1. YCNOBHO-NOCTOSIHHbIE MOTEPU BKIHOYAIOT:

noTepu Ha XONOCTOMW X0, CUITOBbIX TpaHCOpMaTopoB (aBToTpaHcopmMaTopoB);

NnoTepu Ha KOPOHY B BO3AYLUHbLIX NHUsX (ganee - BJ1) 110 kB v BbliLwe;

NnoTepM B CUHXPOHHBIX KOMMeEHcaTopax, OaTapesx CTaTU4YecKMx KOHAEHCATOpPOB, CTaTUYECKUX
TUPUCTOPHBIX KOMMEHcaTopax, LWyHTMPYIOLWMX peakTtopax (ganee - LUP);

noTepu B COeaUHUTENbHbLIX NPOBOAAX M COOPHLIX LUMHAX pacnpeaenmTeNibHbIX YCTPONCTB NoacTaHLmMMA
(nanee - CIMC);

noTtepu B CUCTEME yyeTa IreKTpoaHeprun (TpaHcdopmaTopax Toka (aanee - TT), TpaHcchopmaTopax
HanpsbkeHusa (ganee - TH), cueTymMkax U CoeanHUTENbHbBIX MPOBOAAX);

noTepu B BEHTUIbHbIX paspsigHUKaxX, OrpaHUYMTENsiX NepeHanpsikeHui;

noTepw B YCTPOMCTBAxX NPUCOEOUHEHUI BbICOKOYACTOTHON CBA3K (ganee - BY cesau);

notepw B nsonauun kabene;

noTepu OT TOKOB yTeYku Mo usonsatopam BT,

pacxof 3NeKTpo3Heprun Ha cobeTBEHHbIE HYXXAbI (Aanee - CH) nogctaHuun (ganee - MC);

pacxof 3NeKTPO3HEePrun Ha nNnaeky rononeaa.

2. TloTepn aneKkTposHeprmm xomnocTtoro xopja (manee - XX) B cunoBoM TpaHcdopmaTope
(aBTOTpaHChopmaTope) onpemenslTCss Ha OCHOBE MpMBEAEHHbIX B MACMOPTHbIX AaHHbIX 060pyaoBaHMS

AP
noTepb MOLLHOCTM XOSIOCTOro Xoaa — X, no dpopmyne:

m
AW, =AP, ) T, T
i=1

HOM

, KBT.4, (1)

T,; .
rae P! - yucno yacos paGoThl TpaHcdopMaTopa (aBToTpaHcopmaTopa) B i-M pexume, Y;

| - HanpsxeHuWe Ha BbICLLE CTOPOHe TpaHcdopmaTopa (aBToTpaHcthopMaTopa) B i-v pexume, KB;

U

HOM . HoMMHanNbHOE HanpsXXeHue BbiCLen 0O6MOTKM TpaHcopmaTtopa (aBToTpaHchopmartopa), kB.

HanpsikeHne Ha TpaHcdhopmaTope (aBToTpaHcopMaTope) onpeaenseTcs ¢ NOMOLLbI U3MEPEHUIN UMK
C MOMOLLbI0 pacyeTa YCTaHOBMBLLUETOCHA PEXMMa CETU B COOTBETCTBMM C 3aKOHAMU 3MEKTPOTEXHUKM.

Honyckaetca Ons cunoBbix TpaHcgopmaTopoB (aBTOTpaHCHOPMATOPOB) noTepy MoOWHOCTU XX
ONpeaensaTb C y4eTOM UX TEXHUYECKOTO COCTOSIHUS U CpOKa CMyXObl NyTEM N3MEpPEHUIA 3TUX NOTEPb METO4AMMU,
NPMMEHSAEMbIMU Ha 3aBOLAX-U3rOTOBUTENSIX MPWM YCTAHOBMEHUMM NACMOPTHLIX AaHHbIX TpaHcdopmaTopoB
(aBTOTpPaHcdhopmaTtopos). Mpn aToM B 060CHOBbLIBaOLLME MaTepmansl LenecoodpasHo BKoYaTk ouLmMansHO
3aBepEHHbIE B YCTAHOBIIEHHOM MOpsiAKe NPOTOKOSbI U3MEPEHUI NOTEPb MOLHOCTU XX.

3. lMNotepun anektpoaHeprun B LUP onpegenstotca no dopmyrne (1) Ha OCHOBE NPUBEAEHHbIX B

AP
NacnopTHbIX AaHHbIX 0B6OpyAoOBaHWs MOTEPb MOLLHOCTU P . [onyckaeTtca onpepensTtb notepu B WP Ha
OCHOBe [AaHHbIXx Tabnuubl 1. MoTepn aneKkTposHeprum B COOPHbIX LUMHAX pacnpefenuTenbHbIX YCTPOWCTB
noAcTaHLNA ONpefensitoTCsl Ha OCHOBE AaHHbIX Tabnmubl 1.

Tabnuua 1

MoTepu aneKkTpo3Heprum B WyHTUpYyOLWmMx peaktopax (LLUP) u coeanHntTenbHbIX NpoBoAax U cO0pPHbIX
WKMHaX pacnpegenuTenbHbIX ycTpoucTB nogctaHuum (CIMC)



Bun oBopynoBaHMA YOesbHEE IOTEPM SJIEKTPOSHEPIMM NPM HaNpsxeHuu, KB

6 10 15 20 35 60 110 154 220 330 500 750
P, TeIC.KBT.u/MBXA B 84 84 74 65 36 35 32 31 29 26 20 19
ron
CIIC, mTHC.XBT.u Ha 1,3 1,3 1,3 1,3 3 6 11 18 31 99 415 737
IIC B rTox

lpuMeuanme - 3HaueHMA [OTEPb, MNPUBEIeHHEe B Tabiuie, COOTBETCTBYIT I'OIy C uYMCJIOM InHel 365. Ilpu
pacdyeTe MoTepb B BMCOKOCHOM TOINy NpMMeHseTcs kos3bduumeHT k = 366/365.

[MoTepn 3nNeKTpO3Heprun B COEOMHUTENbHbLIX NPOBOAAX W COOPHLIX LWKMHAX pacnpenennTenbHbIX
ycTtpowncTs TI1 6-20/0,4 kB He paccunTbIBalOTCS.

Ecnn npu onpegeneHnn HOPMATUBHBLIX TEXHOSIOMMYECKNX MOTEPb 3NEKTPOIHEPrMM BbINOJTHANUCH
pacyeTbl NOTEPb ANEKTPOIHEPIUN B LUMHOMPOBOAAX NOACTAHLUI, NOTEPU SNEKTPOSHEPIUN B COEAMHUTENbHbIX
npoBofax 1 cOOpHbIX LUMHAX pacnpeaenuTenbHbIX YCTPOUCTB HE pacCYUTbIBAKOTCS.

4. TloTepyn 9NEKTPO3HEPrMrn B CUHXPOHHOM KomneHcaTope (manee - CK) wnu reHepartope,
nepeeeneHHom B pexum CK, onpegenstoTtca no opmyne:

AWCK:(0,4+O,1Bé) AP, T,

MOTP kBT, (2)

roe BQ - koadhpmumeHT MakcumansHow Harpy3kn CK B 6azoBom nepuoge;
AP

HOM . noTepuM MOLUHOCTU B peXuMme HOMuHanbHow 3arpyskum CK B COOTBETCTBMM C NMAcnopTHbIMMU
JaHHbIMK, KBT.

HonyckaeTtcsa onpenensTte notepy B CK Ha ocHoBe AaHHbIX Tabmuubl 2.

Ta6nuua 2

n0TepVI ANNEKTPO3HepPrmm B CMHXPOHHbLIX KOMNEeHcaTopax

Bun [IoTepu BJIeKTPOBHEepPIMUM, THC.KBT.uU B I'OX, IPpM HOMUHAJILHOMU
obopynosa-— momHocT CK, MBxA
HUA
5 7,5 10 15 30 50 100 160 320
CK 400 540 675 970 1570 2160 3645 (4725 10260
[IlpuMeuanus :

1. Ipm MmomuHocTm CK, OTJIMYUHOM OT NPMBEIEHHOM B Tabiulle, IDOTepHu
BJIEKTPODHEPTUM OIPEeNesIgnTCsS C IIOMOWbBI JIMHEVHOM MHTEPIOJNALUN.

2. 3BHaueHUd [OTEPb, IPUBEINEeHHEEe B Tabjulle, COOTBETCTBYWT I'OLYy C UMCJIOM
nHey 365. Ilpu pacueTe INOTeEPb B BUCOKOCHOM I'OIYy IIpMMeHsSeTcs Ko3dduumeHT
x=366/365.

5. MNMoTepn aMnekTposaHeprnn B cTaTUYECKMX KOMMEHCUPYIOLMX YCTpOMCTBaxX - GaTapesix cTaTuyeckmx
KoHaeHcaTopoB (ganee - bK) n ctatmdecknx TMpUCTOPHbIX kKoMneHcaTopax (ganee - CTK) - onpegensitoTest no
dopmyne:

AWy =APy Siv Ty g4 (3)

A
roe — KY - ynenbHble NoTepM MOLLIHOCTM B COOTBETCTBUM C NacnopTHLIMK AaHHbIMU KY, kBT/kBap;

S . .
KY' _ mowHoctb KY (ansa CTK npuHMmaeTcsa No eMKOCTHOW COCTaBnstoLLEen), KBap.



AP _

Mpy OTCYTCTBUM NACNOPTHBIX AaHHLIX 06OpYaoBaHUs 3HadeHne XY npuHumaetcs paBHbiM: ans BK -
0,003 kBt/kBap, ans CTK - 0,006 kBt/kBap.

6. [loTepn SnEKTPOSHEPrMM B BEHTUNbHbIX pas3psAHUKaX, OrpaHUYMTENSX NepeHanpsKeHun,
ycTponcTBax npucoeauHeHnss BY cBA3n, mamepuTenbHbiX TpaHcdopmaTopax HanpskeHUs, 3NeKTpuyYeckux
cyetunkax 0,22-0,66 KB npuHMMaloTca B COOTBETCTBUM C AaHHbIMW 3aBOAOB-U3roToBUTENEN obopyaoBaHus.
[Mpn oOTCYTCTBUM [aHHbLIX 3aBOAA-U3rOTOBUTENSA pacyeTHble MNOTEPU MPUHUMAKOTCA B COOTBETCTBUM C

Tabnuuen 3.
Ta6bnuua 3
MoTepwn anNeKTpo3Heprum B BeHTUIbHbIX pa3psgHukax (PB), orpaHuunTensax nepeHanpsbkeHun (OMH),

n3MepuTenbHbIX TpaHchopmaTopax Toka (TT) n HanpsikeHusa (TH) n yctponcTBax npucoeanHeHmnsa BY
cBasu (YMNBY)

Knacc [loTepu 3JIEeKTPO3ZHEepPIuUM, THC.KBT.u B TOonm, NO BMIAM
HanpAaxeHmsda, KB obopynoBaHMAa
PB OITH 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
I[lpuMeuanmusz
1. TloTepu sJyekTposHepruu B YIIBY manel Ha OomHY (¢asy, IJg OCTAaJIBHOIO
obopynopaHmusa - Ha Tpu Gassl.
2. Tlortepn B Tpex onHodazHEIXx TH NPMHMMAKTCS PaBHHBMM IOTEPSAM B OINHOM
TpexdasuoMm TH.
3. IHorepu snexkTposHeprum B TT HanpsxeHmem 0,4 kB NpPMHMMAKTCS pPaBHBEMU
0,05 TeIC. KBT X u/TOI.
4. 3HaueHMd NOTEPb, NPUBEINEHHHE B Tabiauile, COOTBETCTBYKT I'OOYy C UYUCIIOM
nHey 365. [lpu pacueTe INOTEPb B BUCOKOCHOM I'OIYy IIpMMeHsSeTcs Ko3bduumeHT
k = 366/365.
5. TloTepu snexTposHeprum B TT m TH BKIOUYAKT NOTEPM B CUETUMKAX,
BXOOAILMX B COCTAB M3MEPUTEJIbHBEIX KOMIIJIEKCOB.

[MoTepwn aNeKkTpO3HEPrun B INEKTPUYECKNX cHETUMKAxX Npsimoro BknoveHus 0,22-0,66 kB npuHumatroTcs
B COOTBETCTBMM CO CreayoLwmMMmn gaHHbiMn, KBT.4 B rog Ha oguH CHETYUK:
oAHoMda3HbIN, UHOYKUNOHHbLIN - 18,4;



TpexdasHbli, NHOYKUMOHHBIN - 92,0;
OAHOMAa3HbIN, ANEKTPOHHbIN - 21,9;
TpexdasHblin, 3NEKTPOHHLIN - 73,6.

7. TloTepn aneKTpOo3HeprMm Ha KOPOHY OnpefenstoTcs Ha OCHOBE AaHHbIX 00 yaenbHbIX NoTepsx
MOLLHOCTW, MpUBEAEHHbIX B Tabnuvue 4, 1 O NPOAOIMKUTENbHOCTAX BWOOB MOroAbl B TE€YEHME pacyeTHOro
nepuoga. MNpn aTom K nepuogam xopoluen noroabl (4N Lenen pacyeTa NOTEPb HA KOPOHY) OTHOCAT noroay C

BnaxHocTblo MeHee 100% u rononen; kK nepnoaam BRaxHoW Noroapl - A0XAb, MOKPbIA CHEr, TYMaH.

YpaenbHble noTtepn MOLWHOCTU HA KOPOHY

Hanpaxeunwue BJI, Tun CyMmapHoOe YIOeJIbHEIE IIOTEePM MOUWHOCTM Ha
OIIOPBI, UYMCJIO U ceueHue KOpPOHY, KBT/KM, HOpM BUOAX [OTOMIL
ceueHye MNPOBOIOB B| INPOBOIOB B
baze, Mm2 baze, mMm2 xopoumas |CyxoM CHeT |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/2-1x300 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/2-1x120 120 0,008 0,025 0,13 0,47
110x6-1x120 120 0,018 0,06 0,30 1,10
110x6/2-1x120 120 0,01 0,035 0,17 0,61
I[lpuMeuanmns
1. BapuaHT 500-8x300 coorBercrByeT BJI 500 kB, noctpoeHHOM B radbapuTax
1150 xB, BapmaHtT 220-3x500 - BJI 220 xB, nocrtpoeHHo¥M B rabapurax 500 xB.
2. Bapmante 220/2-1x300, 154/2-1x185 u 110/2-1x120 COOTBETCTBYIOT
oByxuenHeM BJlI. IloTepm BO BCex Clydaax IIPMBENEHH B pacueTe Ha OOHY Lelb.
3. MHpmexce "cT" m "x0" 0003HaAUAT CTAaJIbHEHE U XeJjie300eTOHHBE OIIOPH .
4. Jna JIMHUM Ha IOEepPeBSHHBIX OllopaxX IIPUMEHSIT IaHHHE, IPUBEIEeHHHE B
Tadiulle IJiS JIMHUM Ha CTaJIbHEIX OIlopax.

Tabnwuua 4



an OTCYTCTBUU [AaHHbIX O NPOAOJDKUTENIbHOCTAX BWAOOB MNOrodbl B Te4YeHWe pacyYeTHOro nepuoaa
NnoTepun 3NEKTPO3IHEPIMN Ha KOPOHY onpenendarnTcAa no Ta6n|/|g,e 5 B 3aBMCMMOCTM OT pervoHa pacronoXeHus

nvHun. Pacnpegenexue cyobektoB Poccuiickoit defepaumm no peroHam npyueeaeHo B Tabnuie 6.

YaenbHble rogoBbie NOTepy 3fIeKTPO3HEPrun Ha KOPOHY

HanpsxeHue YOesibHEIE MMOTEPU DJIEKTPOSHEPIUMM Ha KOPOHY, THC.KBT.4/KM
BJI, kB, uwmucio u B I'OI, B peIrmMoHe
ceueHye MNPOBOIOB
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 (189,38 167,2 151,0 133,2 |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%6/2-1x120 0,93 0,8 0,7 0,63 0,57 0,48 0,74
[IlpuMeuanns:
1. 3BHaueHMA NOTephb, NPUBENEeHHHe B Tabmmuax 4 m 5, COOTBETCTBYIT I'OOYy C
ypcJyoM nHey 365. [lpu pacueTe NOTepb B BUCOKOCHOM TOOY MNPMMEHSETCS
Ko2bbuLMeHT k=366/365.
2. JInma JMHUM Ha IEePEeBSHHEIX ONoPax IIPUMMEHSIT IOaHHBEE, [IPVMBEIEHHHE B
Tadnulle IJiS JIMHUM Ha CTaJIbHEIX OIlopax.

Tabnuua 5

I'Ipw pacyeTe noTepb 3JIEKTPOIHEPrMn Ha KOPOHY Ha JIMHUAX C CeYeHUAMU, OoTnn4varwmmMmmnca ot

npmnBeaeHHbIX B Tabnuuax 4 n 5, 3Ha4YeHus Tabnuu 4 n 5, YMHOXaKTCA Ha OTHOLUEeHWne

Fo/Fy

roe

F

T

F
CyMMapHoe ceyeHne NpoBoaoB asbl, NpueeaeHHoe B Tabnuuax 4 n 5; ¢ - dpakTuyeckoe ceveHne NpoBoaoB

JINHUN.



Ta6nuua 6

PacnpegeneHune cybektoB Poccuinckon depgepauum no permoHam

N TeppuTOopMallibHEIE OOpPAa30BaAHMA, BXOOAULME B PETMOH
permuo-

Ha

1 Pecnybnuka Caxa (Axytusa), XabapoBCKUN Kpal

Obnactu: KamuaTckasa, MarajmaHckasa, CaxaJlMHCKAaA.

2 Pecnyonuku: Kapenmsa, Komu
ObrnacTtu: ApxaHTresybckad, KanmHuHIpanckas, MypMaHCKas

3 ObmacTtm: Bojoronckas, JleHmHIpanckasa, Hosropomckas, IIckoBckad

4 Pecnybmnuxku: Mapumt 251, Mopmosus, TaTapcTaH, YIMypTckas, UYyBauckas
ObnacTtm: Benropoxmckas, BpsaHckas, BraguMmmpckas, BopoHexckas,
BaHOBCKAasa, Kanyxckasa, Kuposckasa, Kocrtpomckasa, Kypckasd,
Jlmuneukasa, MockoBckasa, Hwmxeroponckas, OpJiosckas, IleH3eHCkasd,
[lepMckasa, PsazsaHckasda, Camapckasa, CapartoBckas, CMmMoJieHCcKasd,
TamboBckasa, Teepckasd, Tyneckada, YJIbAHOBCKa#s, fApocijabcKasa

5 Pecnybnuku: HdarecraH, Wurymetusa, KabapamHo-Bankapusa,
Kapauaeso-Uepkecckasda, Kanmeikusa, CepepHasa OceTmsa-AJIaHUA,
YeueHcKkasda

Kpas: KpachHozmapckuiy, CTaBpOIOJbCKUM
ObjnacTtm: AcTpaxaHckas, Bojgrorpanckas, PocTorBckad

6 Pecnybimmka BamkopTocTaH
Obnactm: KypraHckas, OpeHOyprckasa, YenabuHcKasa

7 Pecnybnuku: Bypsarmsa, Xakacusa, AnTam

Kpasa: AnTanckun, KpacHoapckul, [IpMMOPCKMM

Obmnactm: AMmypckasa, lVpkyrckasa, Kemeposckas, HoBocubupckas,
Omckas, Ceepnyioeckas, Tomckasa, TioMeHckKas, UYMTHMHCKALA

BrivsHne paboyero HanpsbkeHUs NMHUKM Ha MOTEPU Ha KOPOHY YYUTLIBAETCA YMHOXEHWEM [LaHHbIX,
npuBefeHHbIX B Tabnuvuax 4 n 5, Ha koadduuneHT, onpegensgembli No hopmyre:

Ky 0p =688 U2, 5,88 U

OTH , (4)

roe UO“I-0THomeHmepa60qen3HanpﬂmeHMﬂnMHMMKen3HOMMHaanomysHaqumm.

B cnyyae oTpuuartenbHoOro aHadeHus koadpduumneHTa, onpegensiemoro no dopmyne (4), (NP HU3KUX
pabounx HanpspkeHNUaX) 3HavYeHne koaduLneHTa NPUHUMAETCSA PaBHbLIM HYIHO.

8. MoTepn 3aNeKTPO3HEPrMM OT TOKOB YTEYKM MO U30MSTOpaM BO3AYLUHbIX JIMHWA OMNPEeLEensoTcst Ha
OCHOBE [aHHbIX 00 yaenbHbIX MOTEPSX MOLLYHOCTW, MPUBEAEHHbIX B Tabnuvue 7, U O NPOOOSPKUTENBbHOCTAX
BMOB NOroAbl B TEYEHNE pacyeTHOro nepuoaa.

Mo BNMAHMIO Ha TOKM yTeYkun BUAblI norogbl oobeamHATCA B 3 rpynnbl: 1 rpynna - xopolsas noroga c
BnaxHocTblo meHee 90%, Cyxoln CHer, u3mMopo3b, rofionen; 2 rpynna - goXxab, MOKPbIA CHEr, poca, xopoLuas
noroga ¢ BrnaxHocTeto 90% n 6onee; 3 rpynna - TymaH.

Tabnuua 7



YpaenbHble noTepu MOLWHOCTU OT TOKOB YyTe4KM MO UsondatTopam BN

I'pynna YOesbHEE NOTEPM MOWHOCTM OT TOKOB YTEUKM [0 M30JaTOopaM, KBrT/kM, Ha BJI HanpsxeHueM, KB
IOTOIEL
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

Hpm OTCYTCTBMN [OaHHbIX O NPOAOIDKUTESNIbHOCTAX Pa3JiMYHbIX MNOroAaHbIX ycnosvu7| rogosble noTepu
SJIEKTPOIHEPINN OT TOKOB YTE4YKU NO N30JTIATOPaM Bl NPUHNMAaroTCA No AaHHbIM TaGJ'IMI:I,bI 8.

YaenbHble rogoBbie NOTepU 3MEKTPOIHEPrMM OT TOKOB YTeUKn no usonsatopam BJl

Homep YIesbHBE [OTEPY BJIEKTPODHEPIMM OT TOKOB yTEeuKM II0 M30JysTopaMm BJI, TeHC.kBT.u/xM B TOxH, IpK
permoHa HanpsaxeHun, 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 0,64 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 1,61 2,43 3,66
IpuMeuaHme - 3HaUYeHMs [OTEepPb, NPMBEIEeHHHE B Tabiuile, COOTBETCTBYIT IOINy C umcjoM nHeit 365. Ilpu
pacuere noTepb B BMCOKOCHOM I'OLy MNpuMeHseTcs KosbdmumenT x = 366/365.

Tabnuua 8

9. Pacxon aneKTpoSHeprMn Ha nnaBKy rornoriefa onpeaensieTcss Ha OcHoBe npubopoB ydera,
YCTaHOBINEHHbLIX HAa YCTpPOWCTBax NnaBku rononena. lpu OTCYTCTBMM Takux NpuBOPOB yyeTa gonyckaeTcs
MCronb3oBaHMe AaHHbIX Tabnuvbl 9 B 3aBUCUMOCTU OT palioHa pacnonoxeHusi BJ1 no rononeny.

YaenbHbIN pacxop aNMeKTPO3IHeprum Ha nnaBKy rononeana

UycJio OpOBOIOB CyMMapHOe YIOeJIbHE PacXOon BJIEKTPOSHEPTIMM Ha ILJIaBKY
B Gase u ceueHue roJsiojyieia, THC.KBT.u/XKM B IO, B palioHe IO
ceueHyre, MM2 IPOBOIOB B ToJjioyieny
baze, MM2
1 2 3 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

Ta6bnuua 9



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 m mMeHee 95 0,024 0,031 0,038 0,044

[puMevaHus :

x = 366/365.

1. YmesbHHM pacxol NPMBENEeH B pacuyeTe Ha Tpu GasH.
2. BHaueHuda pacxoma, IIpMBeNeHHEe B Tabjuile, COOTBETCTBYIT I'OLY C YMCIIOM
nHey 365. I[lpu pacueTe pacxola B BUMCOKOCHOM IOy IIpuMeHseTcCsa KosbbuumeHT

10. MoTepn 3NEeKTPO3HEPTUMN B U3ONSALUM CUIIOBbIX Kabenel NpMHMMaloTCs B COOTBETCTBUM C AaHHbIMU
3aBOAOB-M3rotoBuTenen obopyanoeaHus. MNpy OTCYTCTBUM OaHHbIX 3aBOAA-M3rOTOBUTENS pacyeTHble noTepu
NPUHUMAIOTCS B COOTBETCTBUM ¢ Tabnuuen 10.

YaenbHble NOTEpU INEKTPOIHEPruu B U3onsaumm kabenemn

CeueHne, YIoeJibHBIE NOTEPM DJEKTPOSHEPIMM B M30JaUMM kKabend,
MMZ2 THIC.KBT.4/KM B TOHI, NPY HOMMHAJILHOM HaNpsSXeHUM, 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 -

Tabnwuua 10



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
llpMeuaHMe - 3HAUeHWUs [IOTEPH, NPUBENEHHEE B Tadiuile, COOTBETCTBYNT I'OLY
c upmcyioM nHey 365. Ilpu pacueTe NOTePb B BUCOKOCHOM T'OIYy IPMMEHSETCSH
xko3pduLMeHT K=366/365.

11. Pacxopn anektposHeprum CH noactaHuuin onpegensietcd Ha OCHOBe npubopoB y4yera,
YCTaHOBMEHHbIX Ha BbICLLIEN CTOPOHE TpaHcdopmaTopoB cobCTBEHHbIX HyxA (ganee - TCH). MNpu ycTtaHoBke
npubopa y4eTa Ha Huswewn ctopoHe TCH noTepu anekTpoaHeprum B TCH, paccuutaHHble B COOTBETCTBUM C
HacTosiwen MHcTpykumen, [obaBnsAlTCa K NoKa3aHWIo cHeTvumKa.

B cnyyae otcytcTtBus npubopoB ydeTa anektpoaHeprun Ha CH TMC 10(6)/0,4 kB yoenbHbIi pacxoq

3AMEKTPO3HEpPrnn (KBTH/KB'A ) onpefensieTca No pesynbTaTtam 3HepreTu4eckoro obcneaoBaHus.

Il. PacyeT aKTUBHbIX CONPOTUBNEHUN NNHUIA, LULMUHONPOBOAOB, OOMOTOK TpaHccopmaTopoB
(aBTOTpaHCchopmaTopoB)

12. AkTMBHOe conpoTuBneHne BJ1 onpegensetcds B COOTBETCTBUM C MacMOPTHbIMU OaHHbIMM
o6opynoBaHust No popmyre:

Ren=r2-L-(1+0,004-(©-20))/m, 5

20
rae 0 - yaenbHOe akTMBHOE CONpoTMBMEHNe Ha 1 kM NpoBoaa npu ero Temnepatype 20°C, Om/kM;
L - AnvHa nuHuun, Km;

CaN cpeaHss TeMmnepaTypa nposoAa 3a 6a3oBbin nepuog, °C;

My KONMYeCTBO napannenbHbIX Lenewn, LWr.

B dopmyrnie (5) npuHumaeTcs, 4To Npu cpeaHen 3arpyske NIMHUIA HUXKe 9KOHOMUYECKOM NITOTHOCTUN TOKa,
TemnepaTypa npoBoAa NpmMbnuanTensHO paBHa TemnepaTtype Bo3gyxa.

Mpun oTCyTCTBUM AaHHbBIX O TemnepaType NnposoAa, oHa nNpuHMuMaeTcs pasHoun 20°C.

13. AktuBHoe conpoTuerneHve KJ1 onpegensetca B COOTBETCTBMM C NACMOPTHbIMM AaHHLIMU MO

dopmyne:

Rxr=ro-L/n, Owm, (6)

r
roe 0 - ygenbHoe akTUBHOE ConpoTUBMeHne Ha 1 kM kabens, OM/kM;
L - onuHa kabens, Kv;

n -
o - KonnyecTBO napannenbHbIX Lueneu, WwrT.
14. AKTBHOE CONpOTUBMEHME LUIMHONPOBOAA onpeaenseTcs No gopmyrne:

R:pT'I~[I+kH,C-(®—20)]
, Om, (7)



2
roe P - ynenbHoe conpoTuBneHue WwnHonposoaa, Om"MMm" /M :
| - AAVHA LMHONPOBOAA, M;
2
M

s - ceyeHue WwuHonposoaa, M

u,c

o =0,004

0 . cpegHsia TemnepaTypa 3a 0as3oBbii nepuod, MNpyM KOTOPOW OMpedenslT COnpoTUMBIEHME
LwmHonpoBsoaa, °C.

Mpun OoTCYTCTBUM AaHHBIX O TemnepaType WMHONPoBoAa, OHa npuHumaeTcs pasHon 20°C.

Ecnu B macnopTHbIX OaHHbIX LWMHOMPOBOAA YKa3aHO 3HayeHue YAEerNbHOro akTMBHOMO COMpPOTMBIEHMS
Ha 1 KM LUMHOMPOBOAA, TO aKTMBHOE COMPOTMBIIEHWE onpefensieTcd Npou3BeAeHWEM 3HaYeHUN yaernbHOro
aKTUBHOMO COMPOTMBIIEHUSA N ANUHBI LUIMHOMPOBOAA.

15. AKTMBHOE cCONpoTMBREHME ABYXOOMOTOYHOro TpexdasHoro TpaHcdopmaTopa onpeaensieTcs B
COOTBETCTBMM C NACMOPTHBIMW AaHHBIMKM 060PYAOBaHUSA NO YOpMYyre:

- TemnepaTtypHbli KO3(MUUNEHT WU3MEHEHUS COMPOTUBIIEHWS (AN Meau W anioMUHUS

2
_ APK?».UB HOM -3
T SZ

HOM

10
, Om/chaay, (8)

roe - NOTEPM MOLLHOCTUN KOPOTKOrO 3amblkaHus, KBT;

U

BHOM _ yomuHanbHOe HanpshkeHne BbicLie 0BMOTKK, KB;

HOM - HoMMHaIbHas MOLHOCTb Tpexda3Horo TpaHcopmaropa, MB-A

B cnyyae OByXoGMOTOYHbLIX OAHOMA3HbIX TpaHC(OPMaTopoB, 00pasyloLWMX TpexdasHylo rpynny,
aKTMBHOE COMPOTUBIIEHWE onpeaenseTcs no gopmyne:

2
_ APKS ’ UB HOM -3

To.g?

HOM Tp

-10
S .

roe HOMTP - HoMMHanbHas MOLLHOCTb ABYXOOMOTOYHOrO ogHodasHoro TpaHcopmartopa, MB-A .

16. AKTUBHbIE COMNpoOTUBNEHUA TPexobMOTOYHOrO TpexdasHoro TpaHcdopmaTtopa

(aBTOTpaHcgopMaTopa) Mpu paBHbIX MOLLUHOCTAX OOMOTOK BbICLLEr0, CPEOHEr0 U HU3LIErO HanpsbKeHUN
onpenensoTcs B COOTBETCTBUM C NACMOPTHBIMU AaHHbIMU 060pyAoBaHKs Mo hopMyne:

2
_ UB HOM

-3
Rrg= ' ( APy g+ APy p.c~ APy C-H) 10

, Owm;

-3
== (APK3 Bct AP APy B—H) +10

, Om; (10)

== (APK3 Bt APx3 i~ AP3 B—C) ‘100



AP AP AP
rae — KBB-C T K3B-H " K3CGH . notepn MOLWHOCTM KOPOTKOrO 3aMblkaHUs Ans nap 06MoToK, KBT;
HOM _ HOoMWHaMNbHAsA MOLLHOCTb TPEXOBMOTOYHOro TpexdasHoro TpaHcdopmaTopa, MB-A
AKTUBHbIE CONPOTUBIIEHMS TPEXOOMOTOYHOrO TpexdasHoro TpaHcdopmaTopa ¢ 0GMOTKaMn pasnnyHom

HOMMWHaNbHOMN MOLUHOCTK, onpenendarwTca B COOTBETCTBUM C NACNOPTHbIMUA AaHHbIMU O60pyJJ,OBaHI/IF| no
dopmyne:

2
UB HOM APK3 B-H APK?» C-H -3
Rrp=———" > tAPig g > -10
2 ) SHOM a a
, Om;
U2B HOM APK3 C-H APKS’ B-H -3
Ric=—— | APwpct——F— +10
2 ’ SHOM o
, Om; (11)
U2B HOM APK3 B-H APK3 C-H -3
Rpy= 5.2 ' 2 > —APi3p¢ |10
. o o
HOM ’ OM,
roe a KOS(*)(*)I/ILI,I/IGHT, y‘-IVITbIBaIOLIJ,VII7I npuBeaeHmne noTtepb KOPOTKOro 3aMblkaHua  AOnd

TpaHcopmaTopoB € OOMOTKaMM PasfMYHON HOMMHANBHOW MOLYHOCTM K MOLLYHOCTM OBMOTKM BbICLLETO
HanpPsXXeHUs:

U
a=1— C HOM

Us sow ,0.e., (12)

roe UB HOM | UC HOM - HoMMHaIbHOE HanpshKeHne BbICLLEN U cpeaHel oOMOoTKK, KB.

Ecnu nacnopTtHble OaHHble obOOpynoBaHMS copepXaT OOHO M3 Tpex 3HayeHUMn noTepb KOPOTKOro
3aMblkaHMsl, TO pacyeT aKTUBHbLIX COMNPOTUBMEHUI BbINOMHAETCSA C WMCMNONb30BaHMEM "CKBO3HOrO aKTMBHOMO
conpoTuBneHus" C nocreaylwmMMm ero pasgerneHuemM no BEeTBAM CXeMbl 3aMeleHus B nponopuumsx,
onpegensieMbIX OTHOLLEHUSIMW HOMUHATbHbLIX MOLLLHOCTEN OOMOTOK, NpeAcTaBeHHbIX B Tabnuue 11.

CKBO3HOE aKTUBHOE COMPOTUBNEHME onpeaenseTcsd no gopmyne:

APK3 ’ U2B HOM

HOM

103

CKB

, Om, (13)

AP .
roe K3 . notepu KOpOTKOrO 3amblkaHMS NPU HOMUHAMBHOM Harpyske OBMOTKM BbICLIErO
HanpskeHus, KBT.

Ta6nuua 11

CoOTHOLWEHNe MOLHOCTEN U aKTUBHbIX CONPOTUBIIEHUI TPEeX0GMOTOYHOro TpaHcdopmaTopa

MoOmHOCTE OOMOTOK AKTMBHOE CoONpOTUBJIIeHMKe, OM
TpaHchopMaTopa IO OTHOWEHUO K
HOMMHAJIbBHOM, %

S B S C S H R TB R TZC R TH




100 100 100 0,5 R _cks 0,5 R _cks 0,5R ckB
100 67 100 0,5 R cke 0,75 R _cks 0,5 R cks
100 100 67 0,5 R _cks 0,5 R _cks 0,75 R _cks
100 67 67 0,55 R _ckB 0,82 R _cks 0,82 R _cks
100 100 50 0,5 R _cks 0,5 R _cks R _CckB

100 50 50 0,5 R _cks R _CckB R _CckB

100 100 33 0,5 R cke 0,5 R cke 1,5 R cke

17. AKTUBHblEe COMPOTUBIIEHNA TPEXOOMOTOYHbIX OAHOMA3HbIX TpaHCHOPMAaTOpPOB, 06pPa3yLLIMX
TpexdasHyto rpynmny, onpeaensoTcs no opmyrne:

2
_ APK?».UB HOM -3
e -10
3°-S

HoM1TP , Om/cpasy, (14)

S
roe HOMTP - HoMmuHanbHas MOLUHOCTb TPEXOOMOTOYHOro 0AHOga3HOro TpaHcgopmaropa 13 rpynnel,
MB-A
18. AKTMBHblE CONPOTMBIEHMS1 TpaHcdopmMaTopa C pacliensyieHHoM oOMOTKOW onpegenstoTcs Ans
Kaxkgon oOMOTKMN OTAENBbHO B COOTBETCTBMM C NACMOPTHLIMU AAHHBIMK MO hopmyne:

U2
Rp = AP, - — 2t 103

2.82
HOM , OM,

Rrui=Rrm=2"Rrp (15)
lll. MeToabl pacyeTa Harpy304HbIX NOTEPb 3IEKTPOIHEPrUn

19. Harpy3ouyHble NoTepu aNekTpo3Hepruy BKYaT B ceds noTepw B:
BO3OYLUHbIX U KAOENbHbIX NNHUSX;

TpaHcdopmaTopax (aBToTpaHcdopmaTopax);

LUMHOMPOBOAAX;

TOKOOrpaHM4YMBaloLLUX peakTopax.

MeTOAbI pacqe'ra Harpysqublx no-repb 3ne|<'rp03|-|eprvm B OTAEJIbHbIX 3JIieMeHTaX 3neKTpvmecxwx
ceTen

20. Harpy3ouHble NoTepu SMEeKTPOIHEPTNN B KAKAOM INIEMEHTE 3NEKTPUYECKUX CEeTen MOryT ObiTb
paccuutaHbl OOHMM M3 OBYX METOAOB B 3aBMCMMOCTM OT MHGOPMALMOHHOW obecnevyeHHOCTM (MeToAbl
npeacTaBreHbl B MOPSAKE MOHKEHUS TOYHOCTM NOJTyYaeMbIX pe3yrnbTaToB pacyeTa):

1) onepaTuBHbIX pacyeTosB;

2) cpegHUX Harpysok.

21. MeTog onepaTuUBHbIX pac4eToB

Harpy3ouyHble noTepu anekTpoaHepruv B BJI, KIJl, wuHonpoBoge wnu  ABYXOOMOTOYHOM
TpaHccopmaTope 3a 6a30BbIV Nepuog onpeaensaTcs no opmMyne:



, KBT.4 (16)

roe R - aktmBHoe conpotuBneHue BJl, KJ1, wuHonpoBoga unu gBYXOOMOTOYHOro TpaHcdopmaropa,
Owm;

|.
J' - TokoBas Harpyska BJ, KJ, wmHonposoaa nnm AByxobMOTOYHOro TpaHcdopmaTopa, npuHMmMaemas
At; T
Ha uHTepBane BpeMeHN — | HenaMeHHoMN, A;
P. Q. 3 3
I, =) - 3HayeHus1 akTMBHOWN U peakTuBHOWM MoLlHocTu BJ1, KI, wnHonpoBoda unn AByxo6MOTOYHOrO
At
TpaHcgopmaTtopa, NpuHMMaeMble Ha MHTepBarne BpemeHn — 1 HensmeHHbiMu, MBT, MBap, COOTBETCTBEHHO;
U.
J' - 3HaveHue HanpskeHus Ha B, KIl, wwuHonpoBoga mnvM ABYXOOMOTOYHOro TpaHcdopmaTopa,

At
NPUHATOE Ha NHTepBane ] HensmeHHbIM, KB;

t.
I- MHTEpBAJZ1 BpEMEHU, B Te4YeHUe KOTOpPOro Harpyska anemMeHTa CeTu C CconpoTuBIiieHnemM R
NPpUHNMaETCA HEeN3MEHHOW;

At;
M - konm4ecTBO MHTEPBANoB BpemeHn — ] B 6a3oBoM nepuose.
Harpy3ouHble noTepu anekTpoaHeprum B aBToTpaHcopmaTtope (TpexobMOTOUYHOM TpaHcdopmaTope)
3a 6a30BbIN Nepuog onpeaenstoTcs no popmyne:

M
_ 2 2 2 -3_
AW, 1p;= ;3'(IAT(TP )Bj'RAT(TP Bt IAT(TP )Cj'RAT(TP ct IAT(TP )Hj'RAT(TP Jn AG-10 7=

—

2 2 2 2 2 2
Pur (rp)git QAT(TP B PAT(TP kit QAT(TP Jci Pt (tp ) T QAT(TP Hj
- 'RAT(TP Bt 'RAT(TP)C+

) V2 V2 R
AT (TP )Bj AT (TP )j AT (TP JHj

3
AT (TP 1 "AG-10

, KBT.Y, (17)

e PAT(TP Bj , PAT(TP i , PAT(TP JHj , QAT(TP JBj ’ QAT(TP i , QAT(TP Hj , IAT(TP Bj , IAT(TP i ,

I :
AT(TP)HJ 3HaYeHNss aKTUBHOW W PEaKTMBHOW MOLLUHOCTEN, TOKOBbIX Harpy3ok Mo obmoTkam

At

aBTOTpaHcgopmaTopa (TPEXOOMOTOYHOrO  TpaHcdopmaTopa), MNpUHMMaemble Ha  WHTepBane J
HenameHHbIMKU, MBT, MBap, A, COOTBETCTBEHHO;

U U U

AT (TP )Bj ’ AT(TP )Cj ,

AT(TP ) 3HAYEHUs] HanpsPKeHWs! MO BbICLIEW, CPedHeil U HU3Len
At;
ob6MoTKaM aBTOTpaHcopmaTopa (TpexobMOoToYHOro TpaHcdopmaTopa) Ha nHTepBane Bpemenn — | kB;
RAT(TP)B RAT(TP)C RAT(TP)H

(TPexobmoTouHOro TpaHcgopmaTopa), OMm.
[Mpy OTCyTCTBUN M3MEPEHUM Ha HU3KOW CTOPOHE aBTOTPaHCOPMAaTOPOB Ha KaXAOM WHTepBarne

aAKTUBHbIE COMNPOTUBIIEHUA ob6MOoTOK aBTOTpchcbopmaTopa

At;
BpeMeHu ) pacdeTHoro nepuoga T OomnyckaeTcsi BbIMOMHATL pacyeT NoTepb 3MEKTPOSHEPTUU MO AaHHbIM
06MOTOK BbICLLETO M CPeaHEero HanpspKeHusl.
Harpy3ouHble mnoTepu 3MeKTpo3HepruM B TOKOOrpaHUYMBAMOLWEM peakTope 3a 6a3oBblii nepuof



onpegensatTcs no gopmyne:

M 2
bl
AW, 1op=3" APy 1op- I 'Atj
H
=1 , KBT.4, (18)
AP, top y
roe - 3Ha4yeHWe noTepb aKTUBHOW MOLUHOCTM B (pase peakTopa npu €ro HOMUHarbHOM
TOKe, KBT;

I
H - sHayeHne HoMUHanbHOrO Toka, A;

Ij - 3Ha4yeHune paboyero Toka, NPUHMMAEMOro Ha NHTepBarne Atj Hen3MeHHbIMU, A.

22. MeTog cpeaHux Harpy3ok

HarpysouyHble noTepu anekTpoaHeprum B BJl, KJl, wwuHonpoBoge wnn  OBYXOOGMOTOYHOM
TpaHcdopmaTope 3a 6a30BbIVi Nepuo onpeaensitoTcst No opmyrne:

—_ . . . 2
AWH—kk APcp T k‘b , kKBT.4, (19)

roe APCP - notepu mowHocTtu B BJ1, KJ1, wmHonpoBoae nnn aByxobMoOTOYHOM TpaHcdopmaTope npu
cpeaHux 3a ©a3oBbIv Nepuog Harpyskax, kBT, onpegenstorca no doopmyne (22);
2
b - keapgpat KoadhduLmeHTa dopmbl rpadmka 3a 6a3oBbLI Nepuoa, o.e.;

kk - KO3hDULMEHT, YYMTbIBAIOWNIA pasnindme KoHurypaumi rpaduMkoB akTUBHOW U peakTUBHOWN
Harpy3ku (MpuHumaeTcsa pasHbiM 0,99), o.e;

T - yncno Yyacos B 6a3oBOM nepuoae, M.

KoadhduumeHT chopmbl rpadurka onpegensietcs no popmyre:

k3
roe - KOS PULMEHT 3anoriHeHns rpadouka onpegenseTca no dopmyne:

k — WO — Tmax — PCp
T T P
maX ., (21)

max

W,
roe - OTNYCK 3NEKTPO3HEPrnnN B CeTb 3a Bpems T, KBT.yY;

T,

max - yyucro YacoB UCMONb30BaAHMS HaMBONbLUEN HArpy3Kn CeTu.
k,=0,5
Mpun oTCYTCTBUM OaHHbIX O KO3hdULMEHTE 3anofnHeHUs rpadomka Harpysku, AonyckaeTcs .
Harpy3ou4Hble noTepu MOLLHOCTM Npy cpefHux 3a 6a3oBbin nepuog Harpy3skax B BJ1, KJ1, wmHonpoBoge
Unmn AByxo6MOTOYHOM TpaHcdopMaTope ONpeaensaoTcs no opmyne:

. P2 +Q? p2 (141
APCp:3'|3p'R'10 3_ ep . Do ( , g(P) ‘R 10°
U V)

P °p , KBT, (22)




P . y .
roe ‘P, QCP - cpedHue 3HayYeHus1 akTUBHOW M peaKkTMBHOW MOLLHOCTM 3a 6a3oBbin nepuog T, MBT,
Msap;

9o . K09 PULMEHT peaKkTUBHOM MOLLHOCTH, O.€.;
P - cpegHee HanpskeHWe anemeHTa 3a 6as3oBbli nepuog T, KkB;

I y

P - cpefHee 3Ha4YeHWe TOKOBOW Harpysku, A, onpegensietcsa no dopmyne (23);

R - aktvBHOe conpoTtumenexue B, KI1, wnHonpoBoaa unm aByxobMoTo4YHOro TpaHcgopmaTopa, Om.
CpeaHsist Harpyska onpegensieTcs no dopmyne:

|, = W
cp V’E'Ucp'T.COS(p

. A (23)

W, 3
roe - ANeKTpO3Heprus B yane 3a 6asoBbin nepuog T, kKBT.u.
Harpy3ouyHble noTepu aMnekTpo3Heprum B aBToTpaHcdopmartope (TpexobMOTOYHOM TpaHcdopMaTope)
3a 6a30BbIN Nepuog onpeaenstoTcsa no popmyre:

AW

_ 2
HAT(TP)_kK'APCP'T'k(b

, KBT.4, (24)

AP,
roe P - noTepu MoOLLHOCTM B aBTOTpaHcdopMaTope (TpexobMOTOYHOM TpaHcdopmaTtope) npu
cpenHux 3a 6a3oBbIf Nepuog Harpy3kax, kBT, onpegensitotca no dopmyne (25).
KoadhpumumneHT chopmbl rpacmka onpegensetca no gopmynam (20-21).
Harpy3ouyHble noTepM  MOLWIHOCTM Npu  cpegHux 3a 0al3oBbl  Nepuog  Harpyskax B
aBTOTpaHcgopmaTopax (TPeXoObMOTOUHbIX TpaHCcopmMaTopax) onpeaensaTcsa no opmyne:

_al 2 2 -3_
APHAT(TP )‘3'( Iep AT(TP B RAT(TP Bt Iep At(Tp ) Rar (el Iep AT(TP RAT(TP )H) 10 7=

P?EP AT(TP )B+Q?ZP AT(TP B PéP AT(TP I +Q§JP AT(TP )C PEP ar(re ™t QflP AT(TP 3
- 2 "Rar(Te)B 2 Rar(re)et 2 "RAr (TP 0 -10°=
Uer AT(TP B Ue AT(TPC Uer AT(TP H
2 2 2 2 2
B PCPAT(TP)B'(1+t92(P) PCPAT(Tp)c'(1+tg (P) PcpAT(Tp)H'(1+tg (P) 5
- U2 'RAT(TP B+ U2 ’RAT(TP)C"' U2 'RAT(TP)H 10
CP AT(TP B CP AT (TP C CP AT(TP H
, KBT,
(25)
e Pepar (TP )B Pepar (TP )c Pep AT(TP H Qcp ar (TP )B Qcp AT(TP)C Qcp AT(TP JH
lep AT(TP B lep at (Tp)c lep AT(TP H

- cpedHVe 3Ha4yeHust akTUBHOW U PEAKTMBHOMW MOLLHOCTEMN, TOKOBbIX
Harpy3ok 3a 6asoBbin nepuog T no obmoTkam aBTOTpaHcopmaTopa (TPexoOMOTOYHOro TpaHcopmaTopa),
MBT, MBap, A, COOTBETCTBEHHO;

U U U
cp AT(TP )B , P AT(TP )C , cp AT(TP )H - cpefdHVe 3HayeHus HanpskeHus 3a 6asoBbin nepuog T
Mno BbICLUEW, CpeaHeN 1 H13Lel obMoTkam aBToTpaHcdopmaTopa (TpexodMoTovHoro TpaHcdopmaropa), KB;



9o _ KO3 (PMLIMEHT peakTUBHOW MOLLHOCTH, O.€.;

R R R
AT(TP)B, AT(TP)C, AT(TPH _ aKTMBHbIE COMPOTUBIEHNSI 0BMOTOK aBToTpaHcdopmaTopa, Om.

CpeaHss Harpyska onpegensietcs no dopmyne (23) ans kaxao 06MOTKM OTAENbHO.

Mpn OTCyTCTBMM M3MEPEHMN Ha HU3KOW CTOPOHEe aBToTpaHcdopmaTopoB 3a 6asoBbii nepuog T
0OonycKaeTCAa BbINOJNIHATbL pacyeT MNOoTepb J3JIeKTPO3HEPrMmnm no AaHHbIM OOMOTOK BbICLUErO U cpepHero
HanpsaXXeHua.

Harpy3ouHble NoTepy MOLLHOCTM B TOKOOTPaHU4YMBAIOLLEM peakTope C MCMoSib30BaHWEM CpenHero
pabouero Toka 3a 6a3oBbin nepuoa T:

— . . . 2

APHTOPcp Y,
roe - NOTEepM MOLLHOCTU B TOKOOrpaHW4MBalOLWEM peakTope Npu cpegHux 3a 6a3oBbin
nepuog Harpyskax y3nos, kBT, onpegenstorca no dpopmyne (27).

KoadhdunumneHT dopmbl rpadmka onpegensetca no dopmynam (20-21).

HarpysouHble noTepu MOLLHOCTU Npu CpeaHnX 3a 6a3oBbI Nepuog Harpyskax B TOKOOrpaHU4MBaoLWwem
peakTope onpenensTcs no popmyne:

I
AP, 1op=3-AP, 10p" =+
, KBT, (27)

IC
roe °P - 3HadeHue cpedHero paboyero Toka B 6azoBom nepuoge T, A.
CpenHsas Harpyaka onpegensetcsa no dopmyne (23).

MeToabl pacyeTa Harpy3o4HbiX NOTepb 3JIEKTPO3Heprmn B 3ﬂeKTpI/I‘-IeCKOﬁ ceTu B Uesniom

23. Harpy3o4Hble NOTEpU 3MEKTPOIHEPIUM B SNEKTPUYECKOM ceTu B Lienom 3a T vacos ([ gHen) moryt
ObITb paccynTaHbl OAHMM M3 NATU CeAyLWNX MeTOA0B B 3aBUCMMOCTM OT obbema umeroencsa nHdopmaumm
0 CXeMax M Harpyskax ceTen (MeTofbl pacrnonoXeHbl B MOPAAKE CHUXXEHUSA TOYHOCTU pacyeTa):

1) onepaTMBHLIX pacyeToB;

2) pacyeTHbIX CYTOK;

3) cpeaHnx Harpysok;

4) yncna yacoB HanbonbLWKMX NOTEPb MOLLHOCTH;

5) oueHkn noTepb No 0606LLEHHOM MHPOPMALMK O CXEMaX U Harpy3kax ceTu.

lMoTepy MOLUHOCTM B CETW NPWU WUCMONMb30BaHMU AN pacyeTa MoTepb 3ANEKTPOIHeprum mMeTodoB 1-4
paccyMTbIBAOTCA Ha OCHOBE 3afaHHOW CXEMbl CETM U Harpy3oK ee 3f1EMEHTOB, OnpeferieHHbIX C MOMOLLbIO
N3MepPEHN UM C MOMOLLLID pacyeTa Harpy3oK 3M1EMEHTOB 3fIEKTPUYECKON CETU B COOTBETCTBMM C 3aKOHaAMMU
ANEKTPOTEXHUKMN.

[MoTepn anekTpoaHeprum no metogam 2-4 MOryT paccyMTbIBATbCA 3a KaXAbl Mecsl pac4eTHOro
nepuoga C y4eTOM CXeMbl CETU, COOTBETCTBYIOLLEN AaHHOMY Mecauy. [lonyckaeTcs paccyuTbiBaTb NoTepu 3a
pacuyeTHble WHTepBarbl, BKMYawwue B Cebs HECKONbKO MecsAueB, CXeMbl CeTell B KOTOPbIX MOryT
paccmaTpuBaTbCHa Kak HeunsMeHHble. [loTepy anekTpodHeprun 3a 6as3oBbIi Mepuog onpenensoT Kak Cymmy
noTepb, paccyMTaHHbIX AN BXogdAwmx B 6a30BbI nepnoa MecaueB (pacyeTHbIX MHTEPBAIioB).

24. MeTop onepaTMBHbLIX pac4eTOB COCTOUT B pacyeTe NoTepb 3MeKTPO3HepPrnm no dopmyre:

n m
AW=3- ) R ) ea10”
i=1 i=1

roe n - YACNo 3J1IeMEHTOB CETU;

At

, KBT.4, (28)

, I
- nHTEepBan BpeMeHWn, B Te4dYeHune KOTOpPOro TOKOBYH Harpysky I j-ro anemeHTa cetn ¢



COMpOTUBIIEHNEM R NPUHUMAIOT HEU3MEHHOW;
M - YUCIIO UHTEPBASIOB BPEMEHM.
TokoBble Harpysku 3MeMeEHTOB CETU ONpeaenslTCss Ha OCHOBE [aHHbIX ANCMNETYEPCKUX BEOOMOCTEMN,
onepaTuBHbIX U3MEPUTENBHbLIX KOMMIIEKCOB 1 aBTOMATU3UPOBAHHbBIX CUCTEM yyYeTa 3NeKTPUYECKON SHEePrun.
25. MeTo pac4eTHbIX CYTOK COCTOMT B pacyeTe NnoTepb 3MeKTpO3Heprum no hopmyne:

_ 2
AW, =Ky Kpos AWey: Nosj vy, (20)

AW

roe YT - noTepwn SNEeKTPO3HEpPrnMn 3a CYTKM pacHETHOro Mecsdua CO CpedHECYTOYHbLIM OTMYCKOM

3MEeKTPO3Heprun B CceTb CP-CYT 1 kOHUrypauuen rpacukoB Harpyskm B Yy3rax, COOTBETCTBYIOLLEWN
KOHTPOIbHbIM 3aMepam, KBT.y;

T - K03 PULMEHT, yYUTbIBAKOLLMIA BNUsiHME NOTepb B apmatype BJ1 u npyHumaembii paBHbim 1,02
ans nuH1A HanpsbkeHnem 110 kB 1 Bbiwe 1 paBHbIM 1,0 4ns NUHUA 6onee HN3KUX HanpsKeHWUI;
2

bM - kgappaT koadduLmeHTa hopMbl rpadimka CYTOUHbIX OTMYCKOB 3MEKTPOSHEepruM B ceTb (rpaduk
C YNCMNOM 3HAYEHWU, PaBHbIM YUCITY AHEN B MECSLLEe KOHTPOSIbHbIX 3aMepPOB);

Howj 3KBMBASIEHTHOE YMCIIO AHEl B j-M pacyeTHOM MHTepBarne, onpeaensiemoe no dopmyrne:

N.
HaKBj: ZW]%II HMi/W]%I,p
i=1 ,(30)

roe = Mi - OTMNYCK 3MEKTPO3HEPTUN B CEThb B i-M MECSILLE C YNCIIOM OHEWN I[Mi , KBT.Y;

W

M.p . 10 Xe, B 0a3oBoM mecsiLe, KBT.u;
J - uncno mecsiues B j-M pacyeTHOM UHTepBare.
Mpn pacyeTe NoTepb 3MEKTPOIHEPTMM 3@ MeCSL| I[“BJ =M .

AW
MoTepwn anNeKTPOSHEPrnM 3a pacyeTHble CYTKM CYT onpedensloTcs Kak CymMma MoTepb MOLLHOCTMH,
paccuyMTaHHas ONs Kaxaoro 4acoBOro MHTepBana pacyeTHbIX CYTOK.
MoTepwn anekTpoaHeprun B 6a30BOM Nepuoge onpeaenstoTcs Kak CyMMa NoTepb BO BCEX PaCYETHbIX

AW
WHTepBanax roga. [lonyckaeTcs onpegensaTb rogoBble NOTEPWU INEKTPOIHEPrMM Ha OCHOBE pacyeTa oyt

N;=12

Aana SMMHEro gHA KOHTpPOJibHbIX 3aMepoB, NMpuHUMasa B EDOQMYJ'IG (30) J
2

KoadhdbmumeHT k‘bM onpegensaeTca no opmyrne:

k?M:iwf/(wzp.cyT 1)
i=1

» (31)

W; .
roe ' - OTNycK 3neKTpoSHeprun B CETb 3a i- AeHb MecsiLa, KBT.yY;

Ay 4yncno gHen B MecsLe.

I'Ipw OTCYTCTBMU OaHHbIX 00 OTNYyCKe 3NEeKTPO3HEepPrmn B CeTb 3a Kaxable CYyTKM MecAua KOSd)(*)VILI,VIeHT
2

b onpepensertca no hopmyne:



ké) _ (I[p-l-k\zlvﬂﬂ.p)ﬂM
U (k)

, (32)
el My

= +
- 4yncno paboumx n Hepaboumx gHen B Mecsue (I[M JIP 21H-P );

W' - OTHOLUEHME 3HAYEHMI 3Heprumn, NnoTpebnseMon B cpegHun Hepabounin n cpegHuin paboumnii AHKU
K =W, /W,

26. MeTop cpeHUX Harpy3oK COCTOWUT B pacyeTe NoTepb 3MeKTpo3Heprum no dopmyne:

B 2
AW, =k, kAP, Tj kg , KBT.4, (33)

roe — °P - MoTepu MOLLHOCTU B CETU NPU CPEAHNX 3a pacyeTHbIN MHTepBar Harpyskax yanos, kBT;
2

Ky

b - ksagpaT Ko3acbdULMEHTa hOPMBI rpachuKa CYMMapPHON Harpy3ki CeTU 3a pacyeTHbIN NHTepBar;
- KO3(PDULMEHT, YyUNTbIBAKOWNIA pa3nmume KoHdurypaumi rpaddmkoB akTMBHON W peakTUBHOW
Harpyskv pasnuyHbix BETBEN ceTy;

j- npoAOJIKUTESNIbHOCTb j-FO pac4yeTHOro nHtepeana, 4.

KoadhpmumneHT cbopmbl rpadmka CyMMapHOKW Harpy3kn CeTn 3a pacyeTHbI MHTepBan onpegenseTcs no
dopmyne:

m
2=y pea/(r?,T)
i=1

, (34)
, . At;
roe | - 3HaueHwe Harpysku Ha i-i1 cTyneHm rpadpmka NpoaomKUTENbHOCTbLIO , KBT;
M - YUCIIO CTYNeHen rpadurka Ha pac4eTHOM MHTepBare;

CP - cpedHAsa Harpyska ceTu 3a pacdeTHbI nHTepBan, KBT.

KoadppmumneHT kk B dhopmyne (33) npuHumaetcs paBHbiM 0,99. [Ins ceten 6-20 KB n pagmanbHbIX
NMHUIA 35 KB BMECTO 3HaueHWid = |

I'n B chopmyne (34) MOryT UCNOSb30BAaTLCS 3HAYEHMUS TOKa FOSIOBHOMO
yyacTka i n e BaTtom cny4ae kosdduLneHT K npuHumatoT paBHbiM 1,02.

[onyckaeTtca onpenenaTte kKod3dULUNEHT OpMbI rpadrka 3a pacHeTHbIV UHTepBan no opmyrne:

2_12 1,2 L2
k(b_k.c k.M k(i).N,(35)

2
roe ®¢ - kBagpaT KkoaddUUMEHTA OPMbI CyTOYHOrO rpaduka [HS KOHTPOMbHLIX 3amMepos,
paccunTaHHbIi No dopmyrne (34);

2

®N . kgagpaT koadhduLmMeHTa hopMbl rpadhrka MecsUHbIX OTMYCKOB 3NEKTPOSHEPrumn B ceTh (rpaduk
C YMCIIOM 3HAYEHWI, PaBHbBIM YMCIy MECSILIEB B PaCYETHOM UHTEpBAre), paccynTbiBaemMblvi No hopmyrne:;

N.
2 _ 2 2
kd)N_ ZWMI/( Nj 'ch.Mec)
i=1

 (36)



W, ; .
roe M1 - OTMNYCK 3reKTPO3HEPrnn B CeTb 3a i-M MecsL, pacyeTHOro nHTepearna, KBT.4;

W

Cp-MeC . cpeHEMECSYHbIN OTMYCK 3MEKTPO3HEPrMn B CETb 3a MeCsLbl pac4eTHOro MHTepBana, kBt.u .

2 _
Mpu pacyeTe noTepb 3a MecsL, kfb-N_ 1 .
2

k
Mpwn OTCYTCTBUM rpadhuka Harpysku 3HadeHne ¢ onpepgensieTcs no opmyne:

,  1+2Kk,
Ko=—o—
.(37)

y k
KoadhdpuumneHT 3anonHeHnsa rpaduka CyMMapHOM Harpy3ku cetn 3 onpefensercsa no gopmyne:

w T, P

K = 0O _ ~-max _ ~cp

maxT T Pmax 7 (38)

W,
roe - OTMYCK 3NEKTPO3Heprum B ceTb 3a Bpema T, kBT.y;

T,

max - yucro YacoB UCMONb30BaHMUS HaMBONbLUEN HArpy3Ku CeTu.
CpepaHss Harpyska i-ro yana onpegensietcst no oopmyre:

, kBT, (39)

W, ,
roe ' - sHeprusa, notpebneHHas (reHepupoBaHHas) B i-M y3ne 3a Bpems T, kBT.u.
27. MeTog 41cna YacoB HanbomnbLIUX NOTEPb MOLUHOCTM COCTOUT B pacyeTe MOTepb ANeKTPO3Heprum
no copmyne:

AWHj:kJI K AP o TJ- T, kBT, (40)
roe APrax noTepy MOLLHOCTU B peXume Haumbonbluei Harpysku cetu, kBT;

T
© - OTHOCMTENbHOE 4YMCMO YacoB HambonbLIMX MOTEPb MOLUHOCTM, OnpedeneHHoe no rpaduky
CYMMapHOW Harpysku ceTu 3a pacyeTHbIN nHTepsan.
OTHOCUTENBHOE YMCIO YacoB HanbonbLUMX NOTEPb MOLHOCTH onpeaenseTcs no opmyne:

m
T,= ZPEAti/(PZmaX TJ-)
i=1

» (41)

Pmax Y Pi
roe - HanbornblUuee 3Ha4YeHne N3 M 3Ha4YEeHUN B pacyeTHOM MHTepBane, kBT.
KoachcpuumeHT K B cdhopmyne (40) npuHumaeTcsi pasHbiM 1,03. [ns ceTeit 6-20 kB 1 paananbHbIX
. Py P
nnHun 35 KB BMeCTo 3HayeHumn " B dhopmyne (41) MOryT UCNONb30BaTbCHA 3HAYEHMS TOKa FONIOBHOMO

(P k
yyactka | 1 M B 3ToM cnyyae ko3hdULMEHT K npuHUMaeTcst paBHbIM 1,0.

[onyckaeTtcsa onpeaensitb OTHOCUTENBHOE YMCIIO YacoB HAaNBONbLUMX MOTEPb MOLLHOCTM 3@ pacHeTHbIN
WHTepBasn no opmyne:



T T N (42

T
roe ¢ - OTHOCMTENbHOE YMUCIO YacoB HaMbONbLUMX NOTEPb MOLLHOCTU, paccyMTaHHoe no dopmyne
(41) pnsa cyTouHOro rpadmka AHS KOHTPObHbBIX 3aMepOB.

T T
SHauennss M n N paccuntbiBaeTcs no hopmynam:

_ KL,
M HM

T
, (43)

tN:inn/(Nijw)
i=1

, (44)

W
roae  MP - OTNycK anMeKTpo3Heprum B CeTb B pac4eTHOM Mecsue, KBT.

=1
Mpwn pacyeTte noTepb 3a MecsL .

T
Mpwn oTcyTCcTBMM rpadhmka Harpy3kn 3HayeHne © onpegensaeTcs no hopmyrne:

k,+ 2K
T,="
3 . (45)

28. MeTtoa oueHku notepb No 0600LEHHON MHOPMaLMK O CXemax M Harpyskax ceTu NMpUMEHSIeTCS
ONnsa pacyeTa NnoTepb AMNEeKTPO3HEePrnun B 3NeKTpUYEecKnx cetax HanpsbkeHuem 0,4 kB.

HarpysouHble noTepu anekTpoaHepruum B cetn 0,4 kKB paccunTbiBaloTCS cnegyowmumMmm MeTogamu:

OLIEHKN MOTEpPb 3MNEKTPOSHEPTUN HA OCHOBE 3aBUCUMOCTM MOTEPb OT 00O0OGLLEHHOW MHdOopMaUun o
CXeMax W Harpyskax ceTu;

pacdeTa noTepb 3nekTposHeprun B nuHuAx 0,4 kB B 3aBMCMMOCTM OT BENUYMHbI NafAeHus
HanpsbkeHun#,;

NoafeMeHTHOro pacyeTa nNOTEPb MOLLHOCTU W 9fEKTPO3HEeprum C  MCMNOoNb30BaHWEM CXEMbl
ANEKTPUYECKON CETU U €€ PEXMMHBLIX NapamMeTpoB.
2

F
MoTtepu anektpoaHeprumn B N nnHusax 0,4 kKB co cpegHnM cevyeHneM rornoBHbIX ydacTkoB T CP | MM

W y
OTMYCKOM 3MEKTPO3HEeprun B NuHun 04 | Thic.kBT.4, 3a nepuoa [, AHeil, pacCUUTLIBAKOTCA B COOTBETCTBUN C
METOOOM OLIEHKM MOTepb 3MEKTPOIHEPrnM Ha OCHOBE 3aBUCMMOCTW MoTepb OT 0606LeHHON MHdopMauun o
cxemax u Harpyskax cetu (*) no coopmyne:

W0,4 ‘ (1_dH)2.(1+tgz(P).L3KB 1+2'k3
N |~ T 3k

AW: ko 4 .
, TbIC.KBT.4, (46)

roe b 9KBMBArNEHTHas cymMMapHasi 4nuHa NINHUIA, KM;

9o . cpegHun ko3 PUNEHT peakTUBHOW MOLLHOCTY;

04 . koahMLMEHT, yunTbIBAOLWMIA XapakTep pacnpefeneHns Harpy3ok no AMMHE JMHUK W
HeoaMHaKOBOCTb Harpys3ok ¢as;

H - ponsa anekTposHeprun, notpebnsiemass Ha pacctoaHmum 1-2 nponeta ot TI1, N0 OTHOLWEHMIO K
cymmapHomy otnycky B ceTb 0,4 kB.
* MpumeyvaHus:



MeToa oueHKM NoTepb 3NEKTPOIHEPTMM HA OCHOBE 3aBMCMMOCTU NOTEPb OT 0606LLEHHON MHOpMaLUK
0 CXeMax M Harpyskax ceTm MOXEeT MPUMEHATLCA OIS pacyeTa NoTepb 3NIEKTPOIHEPTUM B COBOKYMHOCTMU NIMHUIA
0o0LMM KONMMYECTBOM HE MEHee CyMMapHOro kormdecTtBa nuHWIA, otxoaawmx ot 100 wr. T 6-20/0,4 kB wnu
6onee. [1ns anekTprMyeckux ceten MeHbLlero oobema NpUMEHSIITCS:

- MeToq MO3MIEMEHTHOro pacyeTa NOTEPb MOLLHOCTU U 3MNEKTPOSHEPIMM C MUCMONb30BaHMEM CXEMbI
ANEKTPUYECKON CETU U €€ PEXMMHbBIX NapameTpoB (NyHKTbl 21, 22).

- MeToq pacdeTa NoTepb 3NekTpoaHeprun B nuHuax 0,4 kKB B 3aBUCMMOCTU OT BENUYMHbLI NageHus
HanpsbkeHusa no dopmynam (51-53).

OkBMBaneHTHas cymmapHas anvHa N nuHuin onpegensetca no dopmyne (*):

L=l +044L, ;+022L,

M, (47)

roe LM - cymmapHaga gnvHa maructpanen N nuHui 0,4 kB, Kw;
L y y
2-3 . cymmapHas AnuHa AByXdasHbIX U TpexdasHbix oTBeTBneHnit N nuHuii 0,4 kB, km;

1 . cymmapHas anvHa ogHodasHbix oteeTBrneHmnii N nuHui 0,4 kB, k.

* MpumeyvaHus:

1. Mpun onpegenexnun marnctpanu ogHon nuuum 0,4 kKB paccumTbiBaeTcs Hanbonbluee paccTosHue oT
wuH 0,4 kB pacnpepgenutensHoro TpaHcdopmatopa 6-20/0,4 kB no Hambonee yaaneHHoro notpebutens
NPUCOEOUHEHHOTO K TpexdasHoW Unm ABYyXdasHOW NMHUN.

2. lpn onpepeneHun 3KBUBaNEHTHOM ANWHbI NWHAM B AMAVMHY OTBETBMEHUS He BKIYaKTCs
3MNEeKTPUYECKME CETU, OTHOCALMECH K OOLeOMOBOMY MMYLLECTBY MHOrOKBApPTUPHBLIX XXWIbIX AOMOB (B TOM
yucne BHYTPUMAOMOBLIE 3MIEKTPUYECKME CETM), a TaKkKe OTBETBMEHUS K XXUMbIM [OMaMm, ecnu rpaHuua
6anaHcoBOW NPUHAANEXHOCTH (SKCMyaTaLlMOHHON OTBETCTBEHHOCTN) HAXOAMUTCSI HA OMOpE.

Mpn HanmM4MM aniMWHUEBLIX, CTanbHbIX U MEOHbIX MPOBOLOB B Maructpanv Unm OTBETBMEHUSX B
dopmyny (47) NOACTaABASAT ANUHBLI IMHWIA, onpegensaemMble Mo opMyne:

L:La+4 L°+O’6 LMeﬂ , kKM, (48)

L
roe @ L. LMeﬂ - ANVIHbI antOMUHUEBDIX, CTarnbHbLIX U MeAHbLIX NPOBOAOB, COOTBETCTBEHHO, KM.

KoadppuumneHT k014 onpegensoT no dopmyne:

k074:ku(7,78—2,67dp—1,48d§)-(1,25+0,14'dp) (49)

d y
roe P - gons 3Hepruu, OTNyCKaemMoW HaceneHuto Mo OTHOLUEHWIO K CyMMapHOMY OTMYCKY B CeTb
0,4 kB, o.e.;

k“ - K09 DULMEHT, NpUHNUMaemMbIn paBHbiM 1 ona nuHum 400/230 B 1 paBHbiM 3 anga nuHum 220/127

KoadhpuumneHT FF CP onpepensieTcsa no dopmyne:

N
Z Fri Ly

rep N

2L

i=1 2
’ MM ’(50)

2
|:ri [Py MM .
roe - Ce4YeHune royioBHOro y4yactka I1-ov JInHUn, ;



L o
' - ANWHa rofioBHOrO y4acTKa i-Oi NINHUK, KM.
Mpn OTCYTCTBMM OaHHBIX O KOIDULMEHTE 3aNONHEHNUS rpadmka u (Mnm) koapduuneHTe peakTMBHOM

MOLLIHOCTH, MPUHUMAETCS k,=0,5 - 19¢=0,6

Mpn oTcyTCTBUUM y4eTa SnekTpoaHeprum, oTnyckaemon B nuHum 0,4 kB, ee 3HaveHme onpepensieTcs,
BblYMTAHMEM M3 3SHEeprumn, OoTnyweHHom B ceTb 6-20 kB, notepp B obopygoBaHum 6-20 KB u 3Heprun,
OTnyLWeHHOW B TpaHcopMaTopHble noAacTaHuun (panee - TI1) 6-20/0,4 kB, 9Heprun, OTNyLIEHHON
notpeburenam, nogknioYeHHbIM K WwuHam T n nuHum 0,4 kB, Haxoaswmecs Ha 6anaHce noTpebutenen.

IOna peanunsaumMm mMeToga pacdeTa MNoTepb 3neKkTposHeprmn B nuHusx 0,4 kB B 3aBUCMMOCTU OT
BEMNNYMHbI NaAeHMs HaMNPSHKEHUST NPOMU3BOOATCSH N3MEPEHUST YPOBHEN (hasHbIX HaMpshKeHUM Ha wuHax T un B
3NEKTPUYECKN YOaneHHOMW TOYKE MarucTpanbHOW NUHUM B PEeXnMe MakCMMarnbHOW Harpysku. 1o gaHHbIM

AU

n3mMepeHni onpegensieTcs abcomnoTHas U OTHOCUTENbHAsA BENUYMHA NOTEPb HAMPSKEHNUsI B MpoLeHTax no
OTHOLLIEHMIO K cpeaHeMy hasHoMY HanpskeHuto Ha winHax 0,4 kB TI1 6-20/0,4 kB.

MoTepn anekTpoaHeprun B nuHuMM HanpsbkeHunem 0,4 kB (0T % oTnycka 3nekTpo3Heprum B CETb)
onpegensaTca no dgopmyne:

T

AWy, =0,7 K, AU
Makc , (51)

roe AU | noTepst HanpskKeHUs B MaKCUMyM Harpysku ceTu OT WuH TI oo Havbornee 3nekTpuyecku
yAarneHHoro anekTponpueMHuka, %;

HEP - ko3P DULMEHT, YUUTBIBAKOLLNA HEPAaBHOMEPHOCTb pacnpegeneHms Harpy3ok no gasam.

Ecnu namepeHHble ypoBHU hasHbIX HANPSPKEHMI Ha winHax Tl pasnuyHbl, TO Npu onpegeneHnm AU
HanpsxeHue Ha wuHax Tl npyuHMMaeTca kak cpegHee apudmeTnYecKkoe M3 Tpex N3MepeHHbIX 3HadeHnn. Ecnn
B ONEKTPUYECKM YOaneHHOW TOYKe MarucTpanbHOW NWHMU B pexume MaKCUMarbHOW Harpysku asHoe
HanpsXXeHne Un3Mepsanocb Ha TpexdasHOM BBOAE M MOMyyYeHbl BCe pasHble HanpsKeHus, B KadecTse
pacyeTHOro NPUHMMAaETC MUHUManbHOE U3 TPEX N3MEPEHHbIX 3HaYEHWN.

K
KoadhdhmumeHT ~ P onpepensietcs no popmyne:

Ta + 182 +1c° Ru Ru
K, =3 —— [1+15—= |-15—
* (latIsHIc) R R

, (52)

roe Ia’ IB’ Ic - NIBMEepPEHHbIE TOKOBbIE HAarpy3ku ¢>a3;

R./R,
- OTHOLWWEeHMe conpoTnuBIIEHNN Hynesoro 1 (ba3HOFO npoBOAOB.
I'Ipm OTCYTCTBUWN OAHHbIX O TOKOBbIX HAarpy3kax cbaa cnegyet NnpuHMMaThb:

Ru/Rp=1 K, =113

Ons NUHUIA ¢

Ru/RH=2 K,,=12

Ans NMHUIA

T/TMaKC .
OTHoweHne NPUHNMAKT B COOTBETCTBUK CO crieayrowmMmn gaHHbIMW:

T Maxc 4 2000 3000 4000 5000 6000

Tay/T_Makc 0,46 0,52 0,6 0,72 0,77

OTHocuTEenNbHbIE NOTEPU ANeKTpoaHepruun, %, B K nuHuax 0,4 kB onpepenstotcs no dpopmyrne:



AWyp=——F"
2
i=1

 (53)

i
AW .
roe % - oTHocUTErnbHbIe NOoTEPU INEKTPOIHEPTUN B I-U NIUHUN, onpenesfieHHble Nno QDOQMYJ’IG (53);

| - MakcumarnbHas Harpyska rofloBHOro y4actka i-i JIMHUW.

Mpn HeOBXO0ANMMOCTM TOYHOrO pacyeTa NoTepb ANEKTPO3Heprun B anekTpudeckmx cetax 0,4 kB n npu
HanNU4MM OOCTATOYHOrO KONMMYEeCTBa MCXOAHOM UHOpMaLMK, a Takke Npu pacdeTe NoTepb AMNEKTPOIHEpPrnn B
oTaeneHbIX NuHKAX 0,4 kKB pekomeHayeTcs MCMONb30BaTb METOAbI MO3NIEMEHTHOrO pacyeTa notepb MOLLHOCTMH
N 3NEKTPO3HEPINUN C UCMOMb30BAHMEM CXEMbI ANEKTPUYECKON CETU U €€ PEXUMHbIX napameTpoB (MyHKTbl 21,
22).

PacuyeTbl noTepb anekTpoaHeprum B nuHusax 0,4 kKB B 3aBUCMMOCTM OT BEMWUYUHBI NaAEHUS HaNpsHKEHUN
N MO3MEMEHTHbIE pacyeTbl MOTEPb MOLUHOCTM U 3MEKTPOSHEPTMU C UCMONb30BAHMEM CXEMbI 3NIEKTPUYECKON
CETU U €ee PEeXUMHbIX NapaMeTpoB [JOMycKaeTca NPOBOAUTbL MO CriydawHoW BbIGOpKe pacnpegenuTenbHbIX
nvHun 0,4 kB, nutatowmxca ot He meHee yem 20% cymmapHoro konmyectsa TI1 6-20/0,4 kB, ecnu ato
KonuyecTtso npesbiwaeT 100 wr.

IV. NMopspok pacyeTa noTepb, 0O0YCNOBMIEHHbIX 4OMYCTUMbIMU MOrPELUHOCTAMM CUCTEMbI Y4eTa
3NEeKTPO3Heprum

ABcontoTHble noTepun anekTpoaHeprun (Toic.KBT.4), obycrnoBneHHble AONYCTUMbIMU MOrPELLHOCTSAMM

AW
CUCTEMbI YydeTa amneKkTpoaHeprumn ( norp.5 ) onpegensoTcA Kak npeaenbHoe 3HAYeHWe  BEenUYUHbI
Jonyctumoro HebanaHca SneKTPOSHEPrun B LIENOM MO SMEKTPUYECKOW CETU C YYETOM AaHHbIX 3a 6a30BblIi
nepwopg no cpopmyre:

n m 82 62

2 \£P2 2 \pp2 3 2 1 2

AW, 5=0,01 E 87 W? + E Sj'Wj+k_3'W3+k_1'W1
i=1 j:l ,(54)

5 (3;) y y )
roe '\"J/ - norpewHocTb U3MEPUTENBHOTO KaHasna MPUHATON (OTAAHHO) aKTUBHOWM 3MEKTPOIHEPTUM
no anekTpuyeckon cetu, %;

W'(WJ) - npveMm (oTApada) OSneKTposHepruu, 3adUKCUPOBaHHbIE W3MEPUTENbHLBIMKU KaHanamu
aKTUBHOW 3MEKTPO3HEPrnn MO SNEKTPUYECKON CETU, ThIC.KBT.Y;

N - KONWYECTBO TOYEK yyeTa, PUKCUPYIOLLIMX NPUEM SMEKTPOIHEPruun, LT.;

M - KOMMYECTBO TOoYeK Yy4deTa, (DUKCUPYIOLIMX OTAAyy 3IEeKTPOSHEpPrun, B TOM 4YMUCNE KPYMHbLIM
noTpebutensam, wWr.;

3 - KonM4ecTBO Touek ydeTa TpexdasHbix NoTpebuTeneit (3a MUHYCOM, YYTEHHbIX B "m"), WT.;
1 . konnyecTBO TOUEK YyeTa oaHOdA3HbLIX NOTpeduTenen (3a MUHYCOM, yYTEHHbIX B "m"), WT.;

3 - notpebneHue aNeKTPOSHepPrMn TpexdasHbIMKU NOTPEBUTENAMM (32 MUHYCOM, YUYTEHHbIX B "m"),
TbIC.KBT.Y;

1 - notpebnenne anekTposHeprum ogHodasHLIMU NOTPEBUTENAMI (32 MUHYCOM, YYTEHHbLIX B "m"),

TbIC.KBT.u.
OTHOCUTENbHbIE MOTEPU JNEKTPOIHEPTUN, OOYCMNOBIEHHLIE OOMYCTUMBIMK MOrPELUHOCTAMU CUCTEMBI



yyeTa anekTpoaHeprun, ana TCO B 6a30BoOM nepuoae paBHbI:

AW _ WHOFE.B -100

norp.b,% —
oc.b , (55)

W y y
roe  °¢b - otnyck anekTposHeprum B ceTb B LENOM MO 9NEKTPUYECKON ceTy 3a 6a30Bblil Nepuo.
OTHOCUTENBbHbIE MOTEPU ANEKTPOIHEPTUN, OOYCMNOBMEHHbIE OOMYCTUMbIMU MOFPELIHOCTAMU CUCTEMBI
yyeTa anekTpoaHeprun, ana ®CK n MCK B 6azoBomM nepuoe paBHbI:

A — WHOFB.B ) 100
norp.b,% W

orn.b , (56)

W o y
roe  °Tb - oTnyck anekTposHepruy N3 ceTn B LIENOM MO 3MEeKTPUYECKo ceTu 3a 6a30BbIi nepuoa.
MorpelHOCTb M3MEPUTENBHOIO KaHana akTUBHOWM 3N1EKTPOSHEPrM onpeaensieTcs no opmyrne:

2 2 2 2
5:i1,1'V5cq+6TT+5TH+8n 67

8C‘{ 8TT 8TH
roe , , - OCHOBHble [OMYCTMMblE€ MOrPELIHOCTU CYETYUKOB, TPaHCHOPMAaTopoB TOKa,
TpaHCd)OpMaTOpOB Hanps>XeHna npu HopmMarlibHbIX YCIOBUAX (I'IpVIHI/IMaIOTCFI Nno 3HAYEeHUK KlaccoB TO‘-IHOCTI/I),
%;

T - npegen oonycTuMbIX NOTEPb HANPSXKEHWS B NIUHUAX NPUCOEANHEHUS cHeTUnKoB K TH, %.

MoTepn aneKkTpO3HEpPrMu, OOYCMOBMEHHbIE  AOMYCTUMBIMU  MOrPELUHOCTSMU  CUCTEMbI  yyeTa
3MNEKTPOIHEPIMM, MO YPOBHSAM HanpsKEHUst pacnpenenstoTcs NponopLMOHarnbHO OTMYCKY B CETb MO YPOBHSIM
HanpskeHusi kKak B 6a30BoM, Tak U B perynnpyemomM nepuoaax.

B cnyyae ecnu B 6a30BOM roly TEXHONOMMYECKME NOTEPU IMNEKTPOIHEPTUM MPEBLILIAT haKTU4ecKne
(OTYETHBIE) NOTEPU SMEKTPOIHEPrMM, TO B PEryNUPyemMOM rogy MnoTepu 3SMeKTPO3Heprun, oOyCrnoBMeHHble
AONYCTUMbIMY NOTrPELLHOCTSIMU CUCTEMBI YYeTa, MPUHUMAKOTCS PaBHbIMU HYIHO.

MpunoxeHue 2

K MHCTPYKLMK NO opraHu3auuu B
MwuHuctepcTBe 3HepreTMku Poccuimnckon
®depepauunmn paboTbl NO pacyeTy U
060CHOBaHMIO HOPMaTMBOB
TeXHONOrM4ecknx noTepb
3NeKTPO3HEPrumn Npu ee nepeaaye no
3NEeKTPUYECKMM CETAM

HomeHknatypa
3NeMeHTOB pacxoa 3JIeKTPO3IHEePrum Ha CoO6CTBEHHbIe HYXXAbl MOACTaHLIMN

HomeHknaTypa BkntovaeT pacxof ANeKTPOIHeprum Ha cneayoLline Lenu:

oxnaxaeHne TpaHCcopMaTopoB 1 aBTOTPaHCOPMaTOpPOB;

oborpeB, ocBeLleHne 1 BeHTUNAUMIO nomelleHun (OMY, 3PY, OBB akkyMynsiTOpHON, KOMNPECCOPHOW,
HaCOCHOWN NOXapOoTYyLUeHUs, 34aHne BCnoMoraTenbHbIX YCTPOUCTB CUHXPOHHbLIX KOMNEHCATOPOB, NPOXOAHOWN);

OCBELLEHNE TEPPUTOPUN;

3apsaHO-NoA3apsaaHblie YCTPONCTBA akkyMynsaTOpHbIX 6aTapen;

nUTaHve onepaTuBHbIX Lienen u uenen ynpaereHnsa (Ha noacTaHuMsX C NepeMeHHbIM OnepaTyBHBIM
TOKOM);

oborpeB sdeek KPYH (c annapatypon penenHom 3awmtbl U aBTOMATUKW, CYETYMKAMWU UMK
BbIKMOYATENAMU) U penerHbIX WKadoB HAPYXKHOW YCTaHOBKMY;

oborpeB NpnMBoAOB 1 HAKOB MacrsHbIX BbIKMOYaTeNen;

oborpeB NpUBOLOB OTAENUTENEN U KOPOTKO3aMbIKaTeNew;



oborpeB NpMBOAOB 1 MacriobakoB nepeknoyarLmnx yctporncts PIH;

oborpeB anekTpoaBuraTenbHbIX MPUBOAOB pasbeaNHNTENEN;

oborpeB 3MeKTPOCYETUYNKOB B HEOTAMIMBAEMbIX MOMELLEHUSIX;

oborpeB arperaTHbix LWKagoB U WkKadoB yrnpaBneHnss BO3OYLUHbIX BblKNoYaTenen,

nMTaHve KOMMNpeccopoB.;

oborpes BO34yX0COOPHUKOB;

BCMOMOraTenbHble YCTPOWCTBA CUHXPOHHBLIX KOMMEHCATOPOB (MacrsiHble, UUPKYMSUMOHHbIE U
OpeHaxHble HAcOoChl, 3aABWXKW, aBTOMaTurKa);

3MeKkTponuTaHMe annapaTypbl CBA3W U TENEMEXaHUKN;

HebonbLune No 06beMY PEMOHTHbIE paboThl, BbINOJTHSEMbIE B NMPOLIECCE SKCMyaTaunm;

npoyune: ApeHaxHble HAacoCHble, ycTponcTBa PIMH, guctmnnatopsbl, Menkne ctaHku n npucnocobnexus
nT.a.

K pacxony 9nekTposHeprm Ha COOCTBEHHbIE HyXXAbl MOACTaHUMIA OTHOCUTCS Takke pacxog
3NEKTPOSHEPTMM  Ha  JMEKTPOMPUEMHMKMN, HanmMyme KOTOpbiX OOYCNoBNeHO cneumduKkon 3KcnnyaTauum
0o0opyaoBaHMsa NoACTaAHUUIA: KOHOWUMOHMPOBAHME MOMELLEHUS WWTa ynpaBreHus (Kapkas KnumaTudeckas
30Ha), oborpeB [oOpoXek K obopyaoBaHMIO Ha OTKPbITOM YacTu NoAcTaHumm (B panoHax C OBMMbHbIMK
cHeronagamwu) u T.n.

B cocTtaB anekTponpueMHUKOB COBCTBEHHbIX HYXA MOACTAHUMA HE OOSMKHbI BKNKOYaThCs notpedbutenu
3NEKTPO3IHEPTNN HA XO3SINCTBEHHbLIE HYXKAbI.

MpunoxeHue 3

K MHCTPYKLMKM NO opraHu3auuu B
MuHucTepcTBe 3HepreTuku Poccurckon
®depepauum paboTbl NO pacyeTy 1
0060CHOBaHNIO HOPMAaTUBOB
TEXHOJIOrNYECKMX NOTepPb
3NEeKTPO3Heprum nNpu ee nepeagaye no
3NEeKTPUYECKUM CeTAM

Popmbl
Tabnuu, 060CHOBbLIBaKOLLMNX 3HAYEHNA HOPMATUBOB TEXHOJNIOTMUYECKUX MNOTEPb INEKTPOIHEpPrum

(O6paszeun)

Ta6nuua 1 - NokasaTenu 6anaHca 3N1IEKTPO3HEPruu B LIeSIOM Mo 3rneKTpuyeckum cetam TCO

Haumenosanme TCO

N n/n HamMeHOBaHMe nokaszaTens EnuHuna UncJIeHHOEe 3HadYeHMe IoKasaTeJda IO IolaMm
M3MepeHus
T'om, Bazosemt Topn|Texkymmyt ron|Perynupye-—
npenmecTByo— MBI TOI
it 6as0BOMY
1 2 3 4 5 6 7
1 llpyeM 3JIeKTPO3HepTuM B CeTb*, BCEro THIC . KBT .4
1.1 B TOM umcie u3 cerey OCK THIC . KBT . u
1.2 n3 cereit MCK THIC . KBT . u
1.3 uz ceren CCO* THIC . KBT .4
1.4 n3 ceren I'K* TEIC . KBT .4
1.5 oT OJIOK-CTaHLUM TEIC .KBT.u
2 OTnada 3JIeKTPO3HEPIUM M3 ceTu*, THIC . KBT .4
BCETro
2.1 B TOM umcye B ceTum OCK THIC.KBT .4
2.2 B ceTm MCK THIC . KBT .4
2.3 B cetu CCO THIC . KBT .Y
2.4 B cetn I'K THIC . KBT .4




3 OTNyCK BJIEKTPOSHEPIUM B CETb THIC . KBT.u
(m. 1-m. 2)*

4 OB6BeM (KOIMYECTBO) IepemaHHOU THIC . KBT .U
(moTpeBJIeHHOM) D3JIEKTPOIHEPIMM, BCETO

4.1 B TOM YMCJIE: PaCXOJ 3JIEKTPOSHEPTUM TEIC . KBT . 4
Ha NPOM3BOINCTBEHHHE (C yd4eToM
XOBAMCTBEHHEIX) HYXIE

5 dakTHUeckme (OTYETHBIE) [OTEepu TEIC . KBT .U
3JIeKTPOSHepTMM (1. 3-1. 4)

5.1 CnpaBOYHO : %
dakTMUeckme (OTYETHBIE) [OTepu
SJIEKTPOSHEPTMM B INPOLEHTax OT
OTIyCKa BSJIEKTPOSHEPTUM B

ceTs (1. 5/m. 3)

6 IloTepu 3JIEKTPO3HEPIUM, YYTEHHHE B TEIC . KBT .U X
Tapube Ha Iepenmady 3JIEKTPODHEPTUM,
BCETrO % X
6.1 B TOM dYMcCJe [O ceTu BH THIC . KBT .4 X
B X
6.2 no cerm CHI THIC . KBT .4 X
o X
6.3 no cerm CHII THIC . KBT .1 X
% X
6.4 no ceru HH THIC . KBT .1 X
% X
7 IloTepu 3JIEKTPOSHEPIMM, YTBEPXIEHHEE THIC . KBT .1 X
B MmHsHepro Poccum, BCETrO
% X
8 CBepxXHOPMaTUBHEE NOTEPN THIC.KBT.u
BJIeKTposHepTrun (. 5-1. 6)
8.1 CnpaBoOYHO : %

CBerHOpMaTMBHbIe norepm
DIIEKTPOBZHEPTMM B INIpPOLEeHTax OT
OTIIYyCKa 2JIEKTPO3HEepIrmuMm B CeTb

(m. 8/m. 3)

* IlpuMeuanmsi: 1. IlpueM BJIEKTPOSHEPTMM B CEThb OIpenesiseTcd Kak CyMMa OOBEeMOB 3JIEKTPO3HEePTUM, NOCTyNMBlIEN
(IOCTaBJIEHHOM) B DBJIEKTPUUYECKYI CeThb M3 IPyIux (CMeXHEIX) CEeTEeBHX OpTraHM3alui M OT NPOM3BOIMTEJIEN
DJIEKTPOBRHEPTMM (HecanpampyeMmas beyjmdumHa) . 2. CCO - cMexHas ceTeBasd OpTaHM3alusd, PaCIOJIOXeHHAas Ha TeppUTOPMU
gpyroro cy®wvexkTa Poccutickoy depepaumm. 3. 'K - reHepupyomas xoMmnaumsa. 4. OTmada 3JIEKTPOSHEPTUM U3 CeTU
ompepesyifeTcsa Kak CyMMa OOBEMOB 3JIEKTPOBHEPI'MM, OTIYIEHHOM M3 3JIEeKTPUYECKOM CeTM B OPyTMe CMEeXHEE CeTeBhe
opraHmsaluKM IPyroro cybbekTa Poccuiickoi demepaumu M B CETU NPOMUBBOOMTEJIEN BJIEKTPOSHEPTMM (He BKJoOYas obbeM
(KOJIMYEeCTBO) IepelaHHOM (IOoTpeBJIeHHOM) 3JIeKTPO3HepPIMM) (HecaapImpyemas BejuumHa) . 5. OTHYyCK 3JIeKTPOSHEPITUU
B sJleKkTpuueckylw ceTb TCO (OoTnyck B ceTb) ONpeIesyideTcs KakK Pa3HOCTb MexXIy [PMEMOM 3JIEKTPO3HEPIMM B CEeTb U ee
oTHadei M3 B3JIEKTPUUYECKOM CeTH.

lomonucek ©.1.0. JOXHOCTE

Ta6bnuua 2 - CTpykTypa 6GanaHca 3MeKTPO3HEpPrMM Mo YPOBHSIM HanpsbkeHUss B 6a3oBOM

rogy
Hammenosanmue TCO
N n/n HamuMmeHoBaHue EnmHuna UpcJieHHOE 3HauYeHMe [oKas3aTeJiel 10 yPOBHSAM HaMNpPSXEeHUS
rnoxasaTrens M3MepeHNus
Bcero 750 xB [500 xB|330 xB 220 B 150- 27,5- 1- 0,4 xB
110 xB 60 xB |20 B

1 2 3 4 5 6 7 8 9 10 11 12
1 IIpueMm TEIC.KBT .4

BJIEKTPOSHEPTUM B

ceTb, BCETO
1.1 B TOM YMCJIE U3 THIC.KBT .4




cereir ®CK

n3 ceren MCK

TEIC . KBT .4

u3 cereit CCO

TEIC . KBT .4

or cereu I'K

TEIC . KBT .4

oT OJIOK-CTaHLUM

TEIC . KBT .4

Ornaua
SJIEKTPOSHEPTUM U3
ceTely, BCero

TEIC.KBT .4

B TOM YMCJIE B
cern ®CK

TEIC . KBT .4

B ceTu MCK

TEIC.KBT .4

B cetm CCO

TEIC . KBT .4

B cetu T'K

TEIC . KBT .4

IIpuem
BJIEKTPOSHEPTUM U3
CeTu CMEeXHOTO
HaNpAXeHMsd, BCero

TEIC.KBT .4

B TOM 4YHMCJIEe U3
cerenn 750 xB

TEIC.KBT .4

u3 cerent 500 B

TEIC.KBT .4

u3 cerent 330 B

TEIC.KBT .4

u3 ceren 220 xB

TEIC.KBT .4

u3 cerert 110 B

TEIC.KBT .4

n3s cerein
27,5-60 xB

TEIC . KBT .4

u3 ceren 1-20 B

TEIC.KBT .4

Ornaua
QIIEKTPOSHEPTUN B
ceTr CMEeXHOT'O
HalpAaxXeHud, BCeTro

TEIC.KBT .4

B TOM 4UMCJIIEe B
cers 500 B

TEIC.KBT .4

B cerp 330 kB

TEIC.KBT.4

B cerp 220 kB

TEIC.KBT.4

B cerp 110 xB

TEIC . KBT .4

B cerb 27,5-60 xB

TEIC . KBT .4

B cerp 1-20 xB

TEIC . KBT .4

B cerb 0,4 xB

TEIC . KBT .4

OTnyck
DJIEKTPOSHEPTUMN B
ceTb

(n. 1-m. 2+4;m. 3)*

TEIC.KBT .4

OBbBEM
(koNIMuUecTBO)
rnepenaHHon
(moTpebyieHHOM’)
3JIeKTPO3HepTUM, *
BCETO

TEIC . KBT .4

B TOM dmMcCie:

obwveM
(koNIMuUecTBO)
rnepenaHHon
(nmoTpebyeHHOM)
BJIEKTPOSHEPTUN
norpeburesnaM,
HENOCPEeICTBEHHO
INOIOKJIYEHHBIM K
myHaM I[IOIOCTaHLMMI

TEIC . KBT .4




6.1.1. |ODepBMYHEN! YyPOBEHE |TEHC.KBT.u X X X X X X
HaNnpAXeHMA
nomcraHuuy BH

6.1.2. |NepBUYHEN! YyPOBEHE |TEHC.KBT.u X X X X X X
HaNnpAXeHMA
noncraHumum CHI

6.1.3. |NepBMUHENT YPOBEHB |THC.KBT.Y X X X X X X X
HaMpPsXEeHUS
noncraHumum CHIT

6.2 pacxoxn TEIC.KBT.4
SJIEKTPOSHEPTMUM Ha
NPOM3BOICTBEHHLEE
(c yueToMm
XOBAMCTBEHHEIX)
HYXIEI

7 PaKTHUIEeCKMe TEIC . KBT .4
(oTueTHHE) mOTEepU
DJIEKTPODHEPTUM B
ceTu

(n. 5-o. 6-m. 4)

o

7.1 CnpaBoOYHO :
dakTHUECKME
(oTYeTHHE) mNOTEPMU
DJIEKTPODHEPTMU B
IPOLEHTax OT
oTmycka
DJIEKTPOSHEPTUN B
cers (. 7/m. 5)

8 TexHoJIOTUYEeCKUE TEIC.KBT .4
norepu
DJIEKTPOSHEPTUN,
BCero

8.1 B TOM 4YHMCJIe TEIC . KBT .4
YCIJIOBHO-TIOCTOAH—
HBIE

8.2 HaT'py304YHEE THIC . KBT .4

8.3 norepu, THIC . KBT .4
00y CJIOBJIEHHEIE
OOITy CTVMEIMI

INOTPEMHOCTAMN
nprboOpoB ydeTa

o

8.4 CnpaBoOYHO :
TexHOJIOTUYECKUE
noTepu
DJIEKTPOBHEPTMU B
npoLeHTax oT
oTnycka
BJIEKTPO3HEPTUM B
cers (. 8/m. 5)

9 CnpaBOYHO : THIC . KBT .4
HerexHnuueckue
norepu
BJIEKTPOSHEPTUN
(1. 7-m. 8)

oe

9.1 CnpaBoYHO:
Herexnuueckue
norepun
QIIEKTPOSHEPTUN B
INIpoLeHTax OT
oTmycka
QIIEKTPOSHEPTUN B
cers (. 9/m. 5)

*MpuMmeuvanmsi: 1. OTNyck B3JIEKTPO3HepTruM B ceThb (cTpoka N 5) no ypoBHAM HamnpsxeHus (crTonbusl N 5-12)
onpenesyigaeTcda C y4deTOM IpMreMa 3JIEKTPOIHEepI'MM M3 CeTM CMEeXHOI'O HallpAXEeHMA. OTHyCK QJIEKTPOSHEPIMM B CeTb B
nesom (crosben, N 4) onpenendeTcsa KakK PasHOCTBE MeXIy IPMEMOM 3JIEKTPO3HEPTMM B CeThb M OTIadell 3JIeKTPO3HepIUM
n3 cetu (6e3 yuyera NpueMa 3JIEKTPOSHEPTMM M3 CETM CMEXHOT'O HaNpsSxXeHus) . 2. OOveM (KOJNIMUYEeCTBO) IepelaHHOM
(moTpebJIeHHOM) BJIEKTPOSHEPTIMM OnpenesyigeTcsa Kak CyMMa OOBEMOB INepelaHHOM 3JIEKTPORHepTIUM, CPOPMMPOBAHHEIX B
COOTBETCTBUM C (QaKTUUECKMM YyPOBHEM HOMMHAJIBHOTO HaNpsxeHus obopynoBaHmsa TCO, kK KOTOPOMY MOIKJIOUEH
noTpebuTesb yCJyT [0 Nepelade 3JIEKTPO3HepTuM. 3. 3HAUEeHUs B CTPOKe 6 He ABJISNTCS CYMMOM S3HadeHMM CTPOK 6.1.
n 6.2. 4. B cTpoke 6.1 ykas3uHBaeTCs IOJHas CyMMa obbeMa NepemaHHOM 3JIEKTPOSHEPIUM NOTpebuTessaM,
HENOCPEINCTBEHHO MOAKJIOUEHHBEM K MMHaM [OICTaHumi. 5. B cTpoke 6.2 ykas3bBaeTCs II0JIHAsA CyMMa oOBbeMa
BIIEKTPOSHEPTUM Ha [NPOMBBOICTBEHHHEE (XO3SAMCTBEHHEE) HYXIH .




oonuce ®.1.0. JoJxHOCTE

Tabnuua 2A - CTpykTypa 6anaHca 3MeKTPO3HEpPrum No ypoOBHSM HanpsiXKeHUsi B peryimpyemMom

roay
HammMenosanue TCO
N n/n HammenoeaHue Enmunna UnciieHHOe 3HadeHMre IoKas3aTejlel IO yPOBHAM HalpsaXeHMA
rnoxasaTessa V3MEepPEeHNI
Bcero 750 kB |500 xB| 330 xB [220 B 150- 27,5- 1- 0,4 B
110 xB 60 xB |20 xB
1 2 3 4 5 6 7 8 9 10 11 12
1 IIpuem TEIC.KBT .4
DJIEKTPOSHEPTUMN B
ceTb, BCETO
1.1 B TOM 4MCJIe U3 THIC . KBT . 4
cereit ®CK
1.2 n3 cereit MCK THIC . KBT . 4
1.3 n3 cereir CCO TEIC . KBT .4
1.4 or cereu I'K TEIC . KBT.d
1.5 oT BJIOK-CTaHLUMA THIC . KBT .4
2 Ornaua TEIC . KBT.d
DJIEKTPODHEPTUM M3
ceTen, BCETO
2.1 B TOM dYMCJIe B TEIC.KBT.d
cern ®CK
2.2 B ceru MCK TEIC . KBT . 1
2.3 B ceru CCO TEIC . KBT . 1
2.4 B cetu I'K THIC . KBT . 4
3 IIpuem TEIC . KBT .4 X X
DJIEKTPOSHEPTUM U3
ceTu CMEXHOTO
HANpsXEeHUs, BCETO
3.1 B TOM dYMCJIe U3 THIC . KBT .4 X X X
cerenn 750 xB
3.2 n3 ceren 500 B THIC . KBT .4 X X X X
3.3 n3 cereyr 330 xB THIC . KBT .4 X X X X X
3.4 n3 ceren 220 B THIC . KBT .4 X X X X X X
3.5 n3 cerer 110 B THIC . KBT .4 X X X X X X X
3.6 n3 cereyu THIC . KBT .4 X X X X X X X
27,5-60 xB
3.7 n3 cereit 1-20 xB |TeIC.KBT.u X X X X X X X X
4 Ormaua TEIC . KBT.u X X
BJIEKTPOSHEPTUN B
CceTu CMEXHOTO
HaNpsXEeHUs, BCETO
4.1 B TOM dYMCJIE B ThIC . KBT . 4 X X X X X X X X
cerr 500 xB
4.2 B cers 330 kB TEIC . KBT .4 X X X X X X X
4.3 B cerTb 220 kB TEIC . KBT .4 X X X X X X
4.4 B cers 110 xB TEIC . KBT .4 X X X X X
4.5 B ceTb 27,5-60 xB|TeHC.KBT.u X X X X
4.6 B cerp 1-20 xB TEIC . KBT .4 X X X
4.7 B cers 0,4 xB TEIC . KBT .4 X X X X X X X




Ornyck
BJIEKTPOSHEPTUN B
ceTb

(. 1-m. 2+4m. 3)

TEIC . KBT .4

Ob6BeM
(KOJIMYECTRBO)
nepenaHHOM
(moTpebyIeHHOM)
BJIEKTPOSHEPTUN
BCero

TEIC . KBT .4

B TOM dYMCJIE:
obreM
(KOJIMYECTBO)
nepenaHHOM
(moTpebyIeHHOM)
3JIEKTPOSHEPTUN
norpebuTesnaMm,
HEeMOCPeACTBEHHO
INOIOKJINYEHHBEIM K
mWyHaM OOLNCTaHLUM

TEIC . KBT .4

NEePBUYHEM yPOBEHb
HanpsaXeHUs
nomcraHuum BH

TEIC.KBT .4

NEePBUYHEM yPOBEHb
HalNnpAaXeHNA
noncranumy CHI

TBEIC.KBT.u

IEPBUYHHI YPOBEHb
HaMPsIKXEeHUS
noncraHumum CHIT

TEIC.KBT .4

pacxoxn
DJIEKTPOSHEPTUM Ha
NPOM3BOINCTBEHHEE
(c yueToMm
XOBAMCTBEHHEIX)
HYXIB

TEIC.KBT .4

daKTHUECKMe
(oT4yeTHEIE) HOTEepPU
BIJIEKTPOSHEPTUN B
ceTn

(n. 5-m. 6-m. 4)

TEIC.KBT .4

CnpaBoOYHO :
PakTHUECKME
(oT4yeTHEIE) HOTEepU
3JIEKTPO3HEPTUU B
NpoLeHTax OT
oTnyckKa
3JIEKTPO3HEPTUU B
cers (. 7/m. 5)

o

TeXHOJIOTUYECKUE
norepu
SIIEKTPOSHEPTUN,
BCETO

TEIC.KBT .4

B TOM dMucCIe
YCJIOBHO-TIOCTOAH—
HBIE

TEIC . KBT .4

Harpy304YHEIEe

TEIC.KBT .4

norepu,
00y CJIOBJIEHHEIE
OOy CTVMEIMI

IMNOTPEMHOCTAMN
nprboOpoB ydeTa

TEIC.KBT .4

CnpaBOYHO :
TexHOJIOTUYECKUE
norepu
B3JIEKTPOBHEPTUM B
NPOLEeHTaxX OT
oTmycka
3JIEKTPOBHEPTUM B
cers (m. 8/m. 5)

CnpaBoOYHO :
Herexnuueckue
noTepu
BJIEKTPOSHEPTUN

TEIC . KBT .4




9.1 CnpaBOYHO :
Herexnuueckue
noTepu
DJIEKTPOZHEPTMU B
IPOLEHTax OT

oTmycka
3JIEKTPOSHEPTUN B
cers (. 9/m. 5)

oo

Honnuce

®.7.0.

JIOIIXHOCTE

Ta6nuua 3 - CTpykTypa NepeToKOB 3J1IeKTPO3Heprun B 6asoBom roay

HammeHnoranmue TCO

CCO, IlpomsBOommTenun KonmuecTBO YpoBeHBb [lepeTOoKMN
BJIEKTPOBHEPI' NN, YPpOBHEN HanpAaxeHusa, KB BJIEKTPOBHEPI' NN,
cetn ®CK m MCK HaNpAXeHUsA TEIC . KBT.u

[Mpuem OTnaua
1 2 3 4 5




Iloomnmce ®.1.0. IJOJIXHOCTB

Ta6nuua 4 - CTpyKTypa TeXHONOrM4Yeckux notepb 3NeKTPO3Heprum B 6a3oBoM rogy



Hammenosanue TCO
N n/n HavmeHOBaHMEe CTPYKTYPHBIX UKCJIEHHBIE 3HAYEHMA MO yPOBHAM HAaNpPAXEeHUS
COCTAaBJIARIINX

750 xB 500 B 330 B 220 B 150-110 xB |[27,5-60 B 1-20 xB 0,4 xB Bcero
TEIC . $* |THIC. 5* TEIC . 5* TEIC . 5* TEIC . B* TEIC . $* TEIC . el TEIC . el TEIC . $*

KBT.u KBT.u KBT.u KBT.u Br.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 OTnyck 3JIEKTPOSHEPIMM B CeTb X X X X X X X X X

(n. 5 Tabuuupr 2) *

2 YCJIOBHO-NIOCTOSHHEIE [OTEPU
BJIEKTPOSHEPTUN
2.1 XoJsiocToM xXon TpaHchOpMaTOpPOB
2.2 KopoHa B BOBOYWHHEIX JIMHMAX
2.3 TOKM YyTEUKM B BO3IOYIHHEX
JIMHUAX
2.4 V3onsauus B KaOeJbHEIX JIMHUAX
2.5 Vi3MepuTesbHEE TpaHchopMaTOpPE!
TOKa
2.6 VIBMepHUTesbHEE
TpaHCcQopMa TOPE!
HaNpsAaXeHMS
2.7 CYeTUMKM NPSAMOT'O BKJIOUEHMUS
2.8 llyHTUpYyoULMEe pPeaKTOPhH
2.9 CoenMHUTEJIbHEE [IPOBOIA U
COOPHEIE WMHE [IOICTaHLNMNA
2.10 BeHTUJIbHEIE PaBPSAIHUKU
2.11 OrpaHMYMTeN NepeHanpaXeHnn
2.12 YcTporcTBa NpUCOeAMHEeHUS
BU-cBasu
2.13 KoMmneHcupyomye yCTPOMUCTBa
2.14 Pacxon 3JIeKTPO3ZHEepPIMM Ha
COBOCTBEHHEIE HYXIEI
2.15 Pacxon 3JIeKTPO3HEepPTI¥MM Ha




nJIaBKy TOJIOJNena

HarpysouHele noTepu
DJIEKTPODHEPTUU

TpaHchopMaTOPLL

JvHum

TOKOOTPaHMYMBAKLIME PEeaKTOPH

IIMHONPOBOIEL

TexHMYECKME [OTepu
BIIEKTPO3HepIMM (n. 2+m. 3)

floTepu BJIEKTPOSHEPINN,
OByCJIOBJIEHHEE HOIYCTUMBIMM
NOTPEelHOCTsAMMU NPUOOPOB ydeTa

TexHOJOTMUEeCK e IIOTepn
BJIeKTpOosHepTrur (m. 4+m. 5)

* [lpuMeuaHmne :

HpOLLeHTbI CIPaBOYHO OIpeneyiduTCad K OTIYCKY 3JIEKTPOBHEPIUMM B CeTb IO YPOBHAM HAlPAXEHMS.

loonucek

/N

JomxHOCTB




Tabnuua 4A - CTpyKTypa TeXHOSIOTMYECKUX NOTepb I3NEKTPO3Heprum B perynupyemMom
roay



Hammenosanue TCO

N n/n HamMeHOBaHME CTPYKTYPHBIX UMCJIeHHBIE 3HAYEeHMs 10 YPOBHAM HaNpPSXeHMUSI
COCTaBJIAnIMX
750 xB 500 xB 330 B 220 B 150-110 xB |[27,5-60 B 1-20 xB 0,4 xB Bcero
TEIC . % TEIC . % TEIC . % TEIC . % THIC. K % TEIC . % TEIC . % TEIC . % TEIC . %
KBT.u KBT.u KBT.u KBT.u Br.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 OTnyck 3JIEKTPOSHEPIMM B CeTb X X X X X X X X X
(1. 5 mabiauusl 2A)
2 YCJIOBHO-TIIOCTOSIHHEIE NIOTEPU
DJIEKTPOSHEPTUN
2.1 XoJsiocToM xXon TpaHchOpMaTOpPOB
2.2 KopoHa B BOBOYWHHEIX JIMHMAX
2.3 TOKM YyTEUKM B BO3IOYIHHEX
JIMHUAX
2.4 V3onsauus B KaOeJIbHBEIX JIMHUAX
2.5 Vi3MepuTesbHEE TpaHchopMaTOpPE!
TOKa
2.6 VIsMepuTesibHEIE TpaHchopMaTOPh
HaMNPsKEeHUS
2.7 CYeTUMKM NPSAMOT'O BKJIOUEHMUS
2.8 llyHTUpYyoLMEe peaKTOPhH
2.9 CoenMHUTENIbHEE [IPOBOIA U
COOPHEIE WMHE [IOICTaHLNMNA
2.10 BeHTUJIbHEIE PaBPAIHUKU
2.11 OrpaHMYMTeN NepeHanpaXeHnn
2.12 YcTporcTBa NpUCOeAMHEeHUS
BU-cBasu
2.13 KoMmneHcupyomye yCTPOMUCTBa
2.14 Pacxon 3JIeKTPO3HEepPTI¥MM Ha
COOCTBEHHEIE HYXIE
2.15 Pacxon 3JIeKTPO3HEepPTI¥MM Ha

IIJIaBKYy T'oJioJiena




HarpysouHele noTepu
DJIEKTPODHEPTUN

TpanchopMaTOPLL

JvHUM

TOKOOTPaHMYMBAKIME PEeaKTOPH

lIMHONPOBOIEL

TexHMYECKME [OTepu
BIEKTPO3HepIMM (n. 2+m. 3)

floTepu BJIEKTPOSHEPINN,
OOy CJIOBJIEHHEE HOIYCTUMBIMMA
NOTPEelHOCTsAMMU NPUOOPOB ydera

TexHOJOTHUYEeCK e IIOTepn
BJIeKTposHepTrun (m. 4+m. 5)

loonmucek

/N

JomxHOCTB




Ta6nuua 5 - MporpaMma CHUXEHUS NOTEePb 3MEKTPOIHEPrum

Hammenosanue TCO

N n/n| HammMenoBaHue Cpox wmcnonHerHua |OreercTBeH-| OOBEM T'onoBoe CHUXEHME MNOTEPhb 3JIEKTPOSHEPIUM OT
MEPONPUATIN Haa ciyxba |mMeponpu-— BHEIPEHMA MEPONPMATHUI, THC.KBT.d, %
ATUN
HavaJo OKOHYa- Bazosent | Texymmit | Perysm— Ton Tom Ton
HUE ron (t) ron PYyEeMEI (t+3) (t+4) (t+5)
(t+1) ron
(t+2)
1 2 3 4 5 6 7 8 9 10 11 12
1 OpraHms3aumMoH—
HEIE
MepPONPUATUSI
1.1
2 TexHUYeCKue
MEPONPUATUSA
2.1
3 COBEpUWEeHCTBO—

BaHME CUCTEM
pacyeTHOro u
TEXHUYECKOTO
yuera

4 Bcero X X

4.1 |CnpaBOYHO: X X X X
Bcero B
NPOLIEHTax OT
bakTrueCcKux
moTephb
3JIEKTPOSHEPTUN

4.2 |CnpaBOYHO: X X X X
Bcero B
INIpoLeHTax OT
oTImycka
B3JIEKTPOSHEPTUN
B CeTb

Tloonmuce ©.1M.0. JomxHOCTB

Tabnuua 6 - CBoAHLIA GanaHC 3NeKTPO3HEpPrun Mo YPOBHAM HamnpsbkeHUss B Ga3oBOM M
perynupyemom rogax

Hammenosanmue TCO

N n/n HammeHoBaHMUe EnouHuiia UncJleHHOE 3HadeHMe IoKasaTessd IO YPOBHSAM HalpsSXeHUS
InokaszsaTessa 3MepeHud
BasoBull TOomo PerynmpyeMer TOI
Bcero BH CHI CHII HH Bcero BH CHI CHII HH
1 2 3 4 5 6 7 8 9 10 11 12 13
1 OTnyCck 3JIEKTPOSHEPTMM |[THC.KBT.u4

B ceTbp (m. 5 Tabuamus
2, n. 5 Tabauuer 2A)

2 OTmada 3JIeKTPO3HEepPTUM |TEC.KBT.d X X X X
B CeTU CMEXHOTO
HalpsXeHUsS

3 O6BeM (KOJIMUECTBO) THIC . KBT.u

rnepenaHHon



(moTpebiieHHON)
BJIEKTPOSHEPITUM BCETO,

B TOM 4dMCIIe

o6beM (KOJIMUECTEO) THIC . KBT .U
nepenasHon
(moTpebyIeHHOM)
3JIEKTPOSHEPTUN
norpebuTesnaMm,
HEINOCPeICTBEHHO
MNOOKJIOYEHHEM K IMMHAaM
TMOOCTAaHUNMI

pacxon SJIeKTPOSHEPIMM |TEC.KBT.u
Ha NPOM3BOICTBEHHEE (C
YyUeToOM XOBSAMCTBEHHEIX)
HYXIEI

daxTrueckue (OTUYEeTHEE) |TEC.KBT.u
IOTEPM BJIEKTPOSHEPIUN
B ceTu

(. 1-mm. 2-mm. 3)

CnpaBoOYHO : %
daxkTHUeckye (OTUeTHHE)
IOTepM 3BJIEKTPODHEPTUM

B INPOLEHTax OT OTIyCKa
DJIEKTPODHEPTMU B CEThb

(. 4/m. 1)

TexHOJIOTUYECKUE norepm THIC.KBT.u
BIIEKTPOSHEPTUN

HeTexHuueckue norepu TEIC.KBT.u
BJIEKTPOSHEPTUN
(1. 4-mm. 5)

CnpaBOYHO : %
HerexHMYEeCKUe MNOTEPU
SIIEKTPOSHEPTUM B
NPOLEHTax OT OTIyCKa
SJIEKTPOSHEPTMM B CETh
(n. 6/m. 1)

CnpaBoOYHO : %
HopmaTuBHEE
TEeXHOJIOTMUYECKME MNOTEepu
3JIEKTPO3HEPTUU B
NpPOLEeHTax OT OTIyCKa
3JIEKTPO3HEPTMU B CEThb
(m. 5/m. 1)

Tloonmuce

®.1.0.

JomXHOCTE

Ta6nuua 7 - KonnyecTso 1 ycTaHOBINEHHasi MOLHOCTbL TpaHccopmaTopoB

HammenoBanue TCO

N n/n

EnuHuuHas Bricuee
MOIHOCTBL, KBXA HanpsaxeHue,

KB

KomnuecTBO, wWT.

YcTaHOBJIEHHAaA
MOIHOCTE, KBXA

BaszoBet
Ton;

PerynmpyeMsi
fale}is

Basos
ron

BIV PerynmpyeMs
fale}:s

2 3

5

6

Io 2500 3-20

Or 2500 mo 10000 3-20

110-154

Or 10000 mo 80000 3-20

BKJIOYMTEIIEHO
27,5-35

110-154




3.4 220

4.1 Bostee 80000 110-154
4.2 220

4.3 330 onmHObaszHEE
4.4 330 TpexdaszHEE
4.5 400-500

onHobaszHEE

4.6 400-500
Tpexdas3HEE

4.7 750-1150

5 Vroro: -

Hpmaeqaﬂue - PeSepBHble He MCIIOJIb3yEeMEIe Tpch@opmaTopu, a TakKxXe clrieluualibHbIe TpaHC@OpMaTOpH oJjia
nJaBkKM ToJiojlena B Tabiamly He BKJIOYATCSH.

TMonnmuce ®.1.0. JomxHOCTE

Ta6nuua 8 - KonnyecTtBo M MOLWHOCTbL YCTPOUCTB KOMMEHcaLUU peakTUBHOM MOLUHOCTU

Hammenosanme TCO

N n/n Tun Hanpaxenne, B KonmuecTro, wWT./Tpynnsl |YCTaHOBJIEHHAs MOWHOCTL, MBap
MOWHOCTBL, THIC.KBXA BasoBwli |Perynmupyemslt |BazoBeii Ton|PerynmpyeMslit T'on
ron ron
1 2 3 4 5 6 7
1.1 lyHTHUpYoULMe 3-20 xB
peaKTOPkL
1.2 27,5-35 B
1.3 150-110 B
1.4 500 xB
1.5 750 xB
1.6 UToro
2.1 |[CK m TeHepaTOpH, no 15,0 TeIC.KBXA
B pexume CK
2.2 or 15,0 mo 37,5
TEIC . KBXA
2.3 50 TeIC.KBXA
2.4 or 75,0 mo 100,0
TEIC . KBXA
2.5 160 TeIC.KBXA
2.6 UToro
3.1 BCK m CTK 0,4-20 xB
3.2 35 xB
3.3 150-110 B
3.4 220 xB u BhHIE
3.5 UToro
Moonmuce ©.1.0. IomxHOCTE

Tabnuua 9 - MpoTskeHHOCTb (N0 LensAM) BO3AYLWHbIX U KabenbHbIX IMHUIA 3neKTponepeaayu u
LUIMHONPOBOAOB

HammeHnosaHue TCO



N /o Krmacc HanpaxeHwuda [IpOTAXEHHOCTL, KM
BazoBeM TOX PerynupyeMein
ron
1 2 3 4
1 BosgyuHsle JIMHUN
1.1 1150 xB
1.2 800 kB
1.3 750 kB
1.4 500 xB
1.5 400 B
1.6 330 xB
1.7 220 xB
1.8 154 xB
1.9 110 xB
1.10 35 kB
1.11 27,5 xB
1.12 20 xB
1.13 10 xB
1.14 6 xB
1.15 Vroro or 6 kB m BHIE
1.16 3 xB
1.17 2 B
1.18 500 BomnbT M HMXe
1.19 Vtoro Hmxe 6 KB
1.20 Bcero no BOBIOYUHBM JIMHMAM
2 KabenkbHsle IUMHUM
2.1 220 xB
2.2 110 xB
2.3 35 kB
2.4 27,5 xB




2.5 20 B
2.6 10 xB
2.7 6 xB
2.8 toro or 6 kB m BHIE
2.9 3 kB
2.10 2 xB
2.11 500 BoJabT M HMXe
2.12 Vtoro Hmxe 6 KB
2.13 Bcero no xaOeJbHBEM JIMHMAM
3 Bcero mo BOBOYIMHBEM U
KabeJIbHEM JIMHMAM
4 llnzrOnPOBOAE!
4.1 800 xB
4.2 750 xB
4.3 500 xB
4.4 400 xB
4.5 330 xB
4.6 220 xB
4.7 154 xB
4.8 110 xB
4.9 35 B
4.10 27,5 B
4.11 20 xB
4.12 10 B
4.13 6 xB
4.14 Bcero no mmHOODpPOBOIAM
Nognmce o.1.0. IOJIXHOCTB

MpunoxeHue 4

K MHCTpyKuuK no opraHusauum B MuHncrepctBe
3HepreTuku Poccumckon ®egepaumm

paboTbl N0 pacyeTy 1 060CHOBaHMIO HOPMaTUBOB
TEXHOJIOrMYECKUX NOTEPb INIEKTPOIHEPTUn

npu ee nepenaye no 3NeKTPUHECKUM CeTAM



PopMbl
Tabnuu, 060CHOBbLIBaKOLWMX 3HA4Y€HUA HOPMaTUBOB TEXHONOTMYECKUX NOTEPb 3NIEKTPO3IHEepPrum*

(O6paseun)

Ta6nuua 1 - NokasaTenu 6anaHca anekTpoaHepruu B uenom no ®CK n MCK

HaumenosaHue
N n/n HayMeHOBaHMe MokasaTels EnuHuna UycJieHHOe 3HadeHMe [oKasaTess IO ToJaM
UBMEePEeHNI
T'on, BazoBHM TOn Texyumii ron |Perynupye-
npeueCTBYyoILMA MEI T'OI
6aso0BOMY
1 2 3 4 5 6 7
1 [lpyeM 3JIeKTPOSHEepPTMM B CETb*, MJIH . KBT.u
BCero
1.1 B TOM umciyie m3 cerey MCK, M3C MJIH.KBT .4
1.2 ns cerent CCO* MJIH . KBT .4
1.3 us cerent I'K* MJIH.KBT. 4
2 OTnava 3JIeKTPORHEPIMM M3 ceTm™, MJIH . KBT .4
BCEro
2.1 B TOM umciyie B ceTu MCK MJIH.KBT .4
2.2 B cetu CCO MJIH . KBT .4
2.3 B cetu I'K MJIH.KBT .4
2.4 norpedburensam OP33 MJIH . KBT .4
3 OBbeM (KOJIMYECTBO) IepenaHHOMU MJIH.KBT.u
(moTpebJIeHHOV) 3JIEKTPO3HEPTUN,
BCeTro
3.1 B TOM UYUCJIE: PacXoxn MJIH . KBT .4
SJIEKTPOBHEPTMM Ha
NIPOM3BOOCTBEHHEIE (C ydyeToM
XOBAMCTBEHHBIX) HYXIH
4 OTnyCcK 3JIEKTPODHEPTUM U3 CeTU MJIH.KBT.4
5 PaKTHUUEeCKMe (OTYeTHHE) NOTepun MJIH .KBT.u
aJIeKTposHeprMM (n. l-m. 2-m. 3)
5.1 CnpaBoOYHO: %
PakTHUeCcKre (OTUYETHHE) [OTEpn
BJIEKTPOSHEPTUM B NPOLEHTax OT
OTNyCKa 3JIEKTPOSHEPTUM M3 CETU
(m. 5/m. 4)
6 I[loTepy 3JIEKTPOBHEPI'MM, YyUTEHHBE MJIH.KBT.4 X
B Tapube Ha Nnepemady
% X
3
7 I[IoTepy 3JIEKTPOIHEPTMM, MJIH.KBT.4 X
yTBepxXkIeHHBe MuH3Hepro Poccumu
% X
%
8 CBepXHOPMaTMBHEIE IIOTEPUN MJIH.KBT .4
BJIEKTPO3HepTUM (1. 5-1. 6)
8.1 CnpaBoOYHO : %
CBerHOpMaTI/IBHbIe norepm
BIIEKTPOSHEPTI MM B IIPOLEeHTax OT
OTIyCKa D3JIEKTPOBHEPTUM M3 CeTH
(n. 8/m. 4)
* NpuMeuaHmsi: 1. [lpyeM 3JIEKTPOSHEPIMM B CETb ONpemesgeTcs Kak CyMMa OOBEMOB 3JIEKTPOSHEPTUM, NOCTYNUBIIEN
(IOCTaBJIEHHOM) B 3JIEKTPUUYECKYID CETb M3 IOPYyIMxX (CMEXHEIX) CETEeBHEX OpraHM3alLMi M OT NPOMBBOIUTEJIEN
BIIEKTPO3HEePIMM (Hecanbaupyemas BenmumHa). 2. CCO - cMmexHas ceTeBas opraHmzaumsa. 3. 'K - TreHepupyomas
xoMnaHusa. 4. OTmada BJEKTPOSHEPTUM M3 CeTM OIpelesigseTcsa Kak CyMMa OOBEMOB 3JIEKTPODHEPTHUM, OTIIYULEHHOMW u3
BIIEKTPUUECKOM CeTM B IOpyrMe (CMexHHEe) CeTeBhHe OpTaHM3aluy M B CETM IPOMBBOIMTEJIEN 3JIEKTPOSHEPIUM (He BKIIOUAS
oBBeM (KOJNIMUECTBO) MEepelaHHOM (NOoTpeBJIeHHOM) 3JIeKTPOSHEepIuMu) (HecanbIupyeMmas BeJIMYMHA) .



Tlloonmuce o.1.0. IOJIXHOCTB

* B MpunoxeHun N 4 npeactaBneHbl Tabnumubl (N 1, 2, 2A, 4, 4A, 6), oTnuyatowmecs oT Tabnuy, ans
TCO, B BUgy ocobeHHoOCTEN hopmmnpoBaHusa 6anaHca anekTpoaHeprum ansa PCK n MCK. OcTtanbHble Tabnuupl

Tabnuua 2 - CTpykTypa 6anaHca 3feKTpo3Heprum no ypoBHAM HanpspkeHusi B uenom no ®CK un
MCK B 6a3zoBom rogy

HaumenoBaHue
N n/n HamveHOoBaHME Enuauia UMCcJleHHOe 3HadYeHMue IoKasaTesleM IO YPOBHSAM HalpSIXKeHMsI
rnoxasarensa V3MEePEeHNI
Bcero [750 xB [500 xB [330 xB |220 B 150- 27,5- 1- 0,4 xB
110 xB |60 xB [20 xB
1 2 3 4 5 6 7 8 9 10 11 12
1 IIpyeM 3JIEeKTPOSHEPTMM | MJIH.KBT.u
B CeTb, B T.d4.
1.1 u3 cetreit MCK, M3C MJIH . KBT .4
1.2 n3 ceren CCO MJIH.KBT .4
1.3 u3 ceren I'K MJIH . KBT .4
1.4 oT OJIOK-CTaHLUM MJIH . KBT .4
2 Ormaua MJIH.KBT .4
DJIEKTPOSHEPTUM U3
cerel, B T.d4.
2.1 B ceru MCK, M3C MJIH . KBT .4
2.2 B cetm CCO MJIH.KBT . 4q
2.3 B cetu T'K MJIH . KBT .4
2.4 norpebutenam OP33 MJIH . KBT .4
3 OTnyck MJIH . KBT .4
3JIEKTPOSHEPTUM U3
ceTu
4 lIpyeM 3JIeKTPO3ZHEepPTMM | MJIH.KBT.u X
"3 CeTM CMEXHOTO
HaNpPsXeHUS
4.1 n3 cereit 750 xB MJIH.KBT .4 X X X
4.2 n3 cereit 500 xB MJIH.KBT .4 X X X X
4.3 n3 cereit 330 xB MJIH.KBT .4 X X X X X
4.4 n3 cereit 220 xB MJIH.KBT .4 X X X X X X
4.5 n3 ceren 110 B MJIH.KBT .4 X X X X X X
4.6 n3 ceren 35-60 B MJIH.KBT .4 X X X X X X X
4.7 n3 cereir 1-20 xB MJIH . KBT .4 X X X X X X X X
5 Ormaua MJIH . KBT .4 X X
3JIEKTPOSHEPTUM B
ceTu CMEeXHOTO
HaNpsSXeHUS
5.1 B cers 500 xB MJIH . KBT .4 X X X X X X X X
5.2 B cers 330 kB MJIH.KBT .4 X X X X X X X
5.3 B cerTb 220 kB MJIH . KBT .4 X X X X X X
5.4 B cerp 110 xB MJIH.KBT .4 X X X X X
5.5 B cerb 35-60 kB MJIH.KBT .4 X X X X




5.6 B cerp 1-20 xB MJIH.KBT .4 X X X

5.7 B cerp 0,4 xB MJIH.KBT.4 X X X X X X X

6 O6BeM (KOJIMUECTBO) MJIH.KBT.u
nepenanHon
(moTpebiieHHON)
SJIEKTPOSHEPTMN Y,
BCEro

6.1 B TOM YMCJIE: Pacxon MJIH . KBT .4
SJIEKTPOSHEPTUM Ha
NPOM3BOINCTBEHHHE (C
yd4eToM
XOBAMCTBEHHEIX) HYXIE

7 daKTUUECKMe MJIH . KBT .4
(oT4eTHEIE) NOTEpPU
DJIEKTPOSHEPTUMN B
ceTn

(. 14m. 4-m. 2-m. 5
-I. 6)

7.1 CnpaBoOYHO : %
PakTHUECKME
(oT4yeTHEIE) HOTEpHU
DJIEKTPODHEPTMU B
IpoLeHTax OT OTIyCKa
DJIEKTPODHEPTUM M3
ceru (. 7/m. 3)

8 TexHoJIOTUYEeCKUE MJIH . KBT .4
norepu
DJIEKTPOSHEPTUM, B
TOM YMCJIe

8.1 YCJIOBHO-IIOCTOSIHHEIE MJIH.KBT.u
8.2 HaT'py30YHLE MJIH.KBT .4
8.3 norepu, MJIH.KBT .4
0By CIIOBJIEHHEIE
NOTPElHOCTBI

npubopoB yueTa

o

8.4 CnpaBoOYHO :
TexHOJIOTUYECKUE
noTepu
3JIEKTPOBHEPTUN B
NpOLEeHTaxX OT OTIIyCKa
3JIEKTPOSHEPTUM U3
ceru (. 8/m. 3)

9 CnpaBoOYHO : MJIH . KBT .4
HeTexHuueckue norepmn
B3JIEKTPOBSHEPTUN
(1. 7-m. 8)

9.1 CnpaBOYHO : %

HeTexHUUECKUE [OTEPU
3JIEKTPOSHEPTUN B
NPOLEHTaxXx OT OTIyCKa
3JIEKTPORHEPTUM U3
ceru (. 9/m. 3)

*[IpnMmeyanne: OOBeM (KOIMUECTBO) NepelaHHOM (MOTpeOJIEHHOM) BSJIEKTPOBRHEePTIMM onperesiseTcs Kak CyMMa oO0BeMOB
IepelaHHOM BJIEKTPOIHEPTMM, COOPMMUPOBAHHEHIX B COOTBETCTBMM C (QaKTMUECKMM YPOBHEM HOMMHAJILHOTO HAMpPSKEHMS
obopynoeanua O®CK m MCK, k KOTOpOMy MHOIKJIOYEH INOTpebuTesp yCJIyID IO Hepenade 3JIEKTPOIHEPTUM.

Moonmuce ®.1.0. JIomxHOCTE

Ta6nuua 2A - CTpykTypa 6anaHca 3neKTpoO3Heprum no ypoBHAM HanpsikeHusi B uernom no ®CK un
MCK B perynupyemom rogy

HamMmenoBaHue
N H/H HammMeHOBaHME EnvHmua YucJIeHHOE 3HaueHMe IoKa3aTeJiel 1o YPOBHAM HaAllPAXEHMA
rnoxasaress VBMEpPEHUST
Bcero |750 xB [500 xB |330 xB [220 B 150- 27,5- 1- 0,4 xB

110 xB |60 xB [20 xB

1 2 3 4 5 6 7 8 9 10 11 12




1 [lpueM 3JIeKTPO3HEePT UM MJIH . KBT .
B cerb ®CK, B T.4d.
1.1 n3 ceren MCK MJIH.KBT.
1.2 n3 cerey CCO MJIH . KBT .
1.3 n3 ceren I'K MJIH . KBT.
1.4 oT OJIOK-CTaHUUMA MJIH . KBT.
2 OTnaya 3JIEKTPOSHEPTIUM | MJIH.KBT.
u3 cerey ®CK, B T.u4.
2.1 B cetu MCK MJIH . KBT.
2.2 B cetn CCO MJIH . KBT.
2.3 B cetu I'K MJIH . KBT.
2.4 norpedburenam OP3S3 MJIH . KBT .
3 OTnyCck 3JIEeKTPOSHEPIMM | MJIH.KBT.
n3 ceTn
4 [IpreM 3JIEeKTPOSHEPTUN MJIH . KBT.
M3 CeTM CMEeXHOTO
HAIPAXEeHUA
4.1 n3 cerenr 750 xB MJIH . KBT.
4.2 n3 cerent 500 xB MJIH.KBT.
4.3 n3 cerent 330 xB MJIH.KBT.
4.4 n3 ceren 220 xB MIJIH.KBT.
4.5 n3 ceren 110 xB MIJIH.KBT.
4.6 n3 cereir 35-60 B MJIH.KBT.
4.7 n3 cerein 1-20 kB MJIH.KBT.
5 OTmada sJIeKTPpOsHepIMM| MJIH.KBT.
B CeTM CMEeXHOTO
HallpAXeHNA
5.1 B ceTrp 500 B MJIH . KBT .
5.2 B ceTp 330 kB MJIH . KBT .
5.3 B ceTb 220 B MJIH . KBT .
5.4 B cerp 110 B MJIH . KBT.
5.5 B ceTb 35-60 xB MJIH . KBT .
5.6 B ceTp 1-20 kB MJIH . KBT .
5.7 B cerp 0,4 B MJIH . KBT.
[ 06BeM (KOJIMUECTBO) MJIH . KBT.
nepenaHHON
(moTpeBIIeHHOM)
BJIEKTPOSHEPTNM, BCETO
6.1 B TOM UYMCJI€: Pacxon MJIH . KBT.
BJIEKTPOSHEPTUM Ha
IPOMBBOIACTBEHHEE (C
YUEeTOM XO3SAMCTBEHHEX)
HYXIEI
7 PaKTHUUECKME MJIH .KBT.
(oTuyeTHEIE) MOTEepPMn
BIJIEKTPOZHEPTIUM B CeTU
(n. 1+m. 4-o. 2-m. 5-
mn. 6)
7.1 CnpaBoOYHO: %
PaKTHUUECKME
(oTuyeTHEIE) MOTepPM
DIIEKTPOSHEPI UM B
INIpOoLEeHTax OT OTIIyCKa
BJIEKTPOSHEPTUM U3
ceTn
8 TexHOJIOTUYECKME MJIH . KBT .4




norepu
3JIEKTPOSHEPTUM, B

T.Y.
8.1 YCJIOBHO-TIOCTOSAHHEE MJIH.KBT . 4q
8.2 HaT'Py304YHHE MJIH.KBT.u
8.3 norepu, OOYCIJIOBJIEHHEE | MIH.KBT.4
[IOTPEUHOCTBI0 NPUOOPOB
yuera
8.4 CnpaBoOYHO: %
TeXHOJIOTMYECKME

oTepy BIIEKTPOSHEPTUN
B NPOLEHTax OT
oTnycka
BJIEKTPODHEPTUM U3
cetu (. 8/m. 3)

9 CnpaBOYHO: MJIH . KBT .4
HeTexHuueckue nOTepu
3JIEKTPOSHEPTUM
(. 7-mm. 8)

9.1 CnpaBOYHO: %

HerexHunueckue norepnu
BJIEKTPODHEPTI MM B
OpPOLEeHTax OT OTIyCKa
BJIEKTPOSHEPTI UMY U3
ceru (. 9/m. 3)

Honnuce .1.0. JIOIIXHOCTE

Tabnuua 4 - CTpyKTypa TEXHOJNIOFMYECKUX MOTEPb 3NMEKTPO3IHEpPruM B INEKTPUUYECKUX CeTAX B
6aszoBoM roay.



HaumeHnoBaHue

N n/no HamMmeHOBaHMe CTPYKTYPHBIX UnuCJIeHHEE 3HA4YeHMA MO yPOBHAM HAaNPAXEHUS
COCTaBJIAKRIINX
750 xB 500 B 330 B 220 B 150-110 xB |[27,5-60 B 1-20 xB 0,4 xB Bcero
MJIH . $* [mmH. K % MJIH . % MJIH . % MJIH . % MJIH . % MIIH. K % MJIH . % MJIH . %
KBT.u Br.u KBT.u KBT.u KBT.u KBT.u Br.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 OTnyCck 3JIEKTPO3HEPTUM U3 X X X X X X X X X
cetu (1. 3 Tabiamusl 2)
2 YCJIOBHO-TIOCTOSHHEE [IOTEPU
BJIEKTPOSHEPTUN
2.1 XoJiocToM xXOIn TpaHCPOpMaTOpOB
2.2 KopoHa B BOBIOYWHHEX JIMHUAX
2.3 TOKM yTEUKM B BOS3IYUHHBX
JIMMHUAX
2.4 M3onsauusa B KaOeJIbHHX JIMHUAX
2.5 /izsMepuTeJibHEIE TpaHChOpMaTOP.
TOKa
2.6 VizMepuTEeJNIbHEIE TpaHCchopMaTOpPL
HaNpsXeHUS
2.7 CyeTuuKy MNPAMOTO BKJIOUEHMUS
2.8 llyHTUpYyolLMEe pPeaKTOPH
2.9 CoenMHUTENIbHEE NPOBOIA U
COOpPHEIE WMHEL [TOICTaHLMI
2.10 |BeHTUJIbHEE Pa3PSAOHUKN
2.11 |OrpaHMUYMTENM INepeHalpsXeHUN
2.12 |YcTpoycTBa NPUCOEAVMHEHUS
BU-cBA3M
2.13 |KoMmneHcupyomMe yCTPONCTBAa
2.14 |Pacxopn BJIEKTPOSHEPTMM Ha
COBCTBEHHEIE HYXIEI
2.15 |Pacxopn BJIEKTPOSHEPTIMM Ha

NJIaBKy TIoJioJiena




3 HarpysouHele IOTepu
3JIEKTPOSHEPTUM

3.1 TpancdopmaTOPE

3.2 JHyM

3.3 TokoOTpaHMYMBaKIME PeaKTOPH

3.4 IIMHONIPOBOILL

4 TexHMYECKME NOTEepU
sJIekTposHepTMmu (. 2+m. 3)

5 [loTepn SIJIEKTPOSHEPIUN,
OOYCJIOBJIEHHEIE HOOIYCTUMOM
[IOTPENHOCThI0 NPUOOPOBR ydeTa

6 TexHOJIOTMYECKME IIOTepn
BJIeKTPOsHepTIMM (1. 4+m. 5)

* npmdeqauue: HpOLLeHTbI ONIpenesianTCAd CIPpaBOYHO K OTIYCKY 32JIEKTPOBHEPTUM M3 CeTM IO YPOBHAM HAIPAXEeHMA.

loonmucek ©.1M.0. JomxHOCTB



Ta6nuua 4A - CTpykTypa TEXHONIOrMYECKUX NOTepb 3NIEKTPOIHEPrumn B INEKTPUYECKUX CeTsX B
perynupyeMmom rogy



HaumeHoBaHME

N n/no HamMmeHOBaHMe CTPYKTYPHBIX UnMCJIeHHEE 3HA4YeHMA [0 yPOBHAM HaNPAXEHUS
COCTaBJIAKRIINX
750 xB 500 B 330 B 220 B 150-110 xB |[27,5-60 B 1-20 xB 0,4 xB Bcero
MJIH . % MJIH. K % MIIH. K % MJIH . % MJIH . % MJIH . % MIIH. K % MJIH % MJIH . %
KBT.u Br.u Br.u KBT.u KBT.u KBT.u Br.u Br KBT.u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 OTnyCck 3JIEKTPO3HEPTUM U3 X X X X X X X X X
cetu (nn. 3 Tmabmauusl 2A)
2 YCJIOBHO-TIOCTOSHHEE [IOTEPU
BJIEKTPOSHEPTUN
2.1 XoJiocToM xXOIn TpaHCPOpMaTOpOB
2.2 KopoHa B BOBIOYWHHEX JIMHUAX
2.3 TOKM yTEUKM B BOS3IYUHHBX
JIMMHUAX
2.4 M3onsauusa B KaOeJIbHHX JIMHUAX
2.5 /izsMepuTeJibHEIE TpaHChOpMaTOP.
TOKa
2.6 VizMepuTEeJNIbHEIE TpaHCchopMaTOpPL
HaNpsXeHUS
2.7 CyeTuuKy NPAMOTO BKJIOUEHMS
2.8 llyHTUpYyolLMEe pPeaKTOPH
2.9 CoenMHUTENIbHEE NPOBOIA U
COOpPHEIE WMHEL [TOICTaHLMI
2.10 |BeHTUJIbHEE Pa3PSAOHUKN
2.11 |OrpaHMYMTENM INepPeHalpsXeHUN
2.12 |YcTpoycTBa NPUCOEAVMHEHUS
BU-cBA3M
2.13 |KoMmneHcupyomMe yCTPONCTBAa
2.14 |Pacxopn BJIEKTPOSHEPTMM Ha
COBCTBEHHEIE HYXIEI
2.15 |Pacxopn BJIEKTPOSHEPTIMM Ha

NJIaBKy TIoJioJiena




HarpysouHele noTepu
DIIEKTPOBHEPT UM

TparHchOpMaTOPEL

JInHum

ToOKOOT'PaHMUMBALIME PEaKTOPE

llMHONIPOBOOEL

TexHMYECKME NOTEepU
sJIeKTposHepTMmM (. 2+m. 3)

[loTepn SIJIEKTPOSHEPIUN,
OOyYCJIOBJIEHHEIE HOOIYCTUMOM
[IOTPENHOCThI0 NPUOOPOBR ydeTa

TexHOJIOTUYECKMEe NOTepu
BJIeKTPOsHepTIMM (1. 4+m. 5)

loonmucek

/N

JomxHOCTB




Tabnuua 6 - CBOAHLIN OGanaHC 23NEKTPOIHEPrun NnOo YPOBHAM HanNpsKkeHuss B 6a3oBOM U
perynupyemom rogax

HamvMeHoOBaHuMe

N n/n HaumenoBaHuMe Enouauia UMcieHHOEe 3HadeHMue [oKasaTesda [HO YPOBHAM HaNpsaXeHMUS
noxasarTess V3MEepPEeHNI

BasoBHIL TOX PerynmpyeMslil 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 IIpuem MJIH . KBT .4
DJIEKTPOSHEPTUMN B
ceTb

2 Ormaua MJIH.KBT .4
SJIEKTPOSHEPTUM U3
cerent

3 OTnyck MJIH . KBT .4
SIIEKTPOSHEPTUM U3
certun

4 Iprem MJIH.KBT . g X X X X
DJIEKTPODHEPTUM M3
CeTu CMEeXHOTO
HanpsaXeHUs

5 OTmaua MJIH.KBT . 4q X X X X
BJIEKTPODHEPIUM B
CeTr CMEeXHOTO
HalNnpAaXeHNA

6 O6beM (KoOMMUECTBO) | MJIH.KBT.u
nepenaHHoOM

(noTpebyIeHHOM)
DJIEKTPOSHEPTUN

6.1 |B ToOM umcie: MJIH.KBT .4
pacxoxn
DJIEKTPOSHEPTUM Ha
NPOM3BOINCTBEHHEE
(c yueToMm
XO3AMCTBEHHEIX)
HYXIB

7 PakTHUECKME MJIH.KBT .4
(oT4yeTHEIE) NOTEepU
BJIEKTPOBHEPTMM B
ceTn

o

7.1 |CnpaBOYHO:
PakTHUECKME
(oT4yeTHEIE) HNOTEepU
3JIEKTPO3HEPTUU B
NpoLeHTax oOT
oTHnycKa
3JIEKTPORHEPTUN W3
ceTn

8 TexHoJIOTUYECKUE MJIH . KBT .4
noTepu
BJIEKTPOSHEPTUN

9 CnpaBoOYHO : MJTH . KBT .4
Herexnuueckue
norepu

SJIEKTPOSHEPTUM

oe

9.1 |CnpaBouHno:
HerexHnuueckne
norepun
QIIEKTPOSHEPTUN B
INIpoLeHTax OT
oTmycka
3JIEKTPOSHEPTUN U3
cern

10 CnpaBOYHO : %
HopmaTus
TEeXHOJIOTMYECKMX
noTeps
S3JIEKTPOBHEPTUM B




NPOLEeHTax OT
OTmnycKa
SJIEKTPOSHEPTUM U3
ceTn

Honnuce o.1.0. JIOIIXHOCTE

MpunoxeHune 5*

K MHCTPYKUMM NO opraHu3sauun B MMHUCTEpCTBE 3HEPreTUKU
Poccuimckon Penepaumm pabotbl N0 pacyeTy U 060CHOBaHUIO
HOPMaTUBOB TEXHONOIMYECKUX NOTepb INEeKTPO3HEepPrun nNpu ee
nepeaaye Mo 3fIeKTPUYECKMM CeTAM

Popmbl
Tabnuu, 060CHOBbLIBaKOLUNX 3HAYEHUA HOPMATUBOB TEXHONOINMYECKUX NOTEPb 3JIEKTPOIHEPrum

(O6paseu)

Tabnuua 1 -
npeanpuATUn

MokasaTtenu 6GanaHca ANIeKTPOo3Heprmm B UeJyIOM NOo J3JieKTPU4YeCKUM cCceTAaM

HaumMeHOBaHME NPeONPUATHUA

N n/n HaummeHOBaHMe NokasaTessd Enmunia UucleHHOe 3HadYeHMe [oKasaTesd IO TronaMm
n3MepeHus
T'om, BazoBHIM Texyuuyt ron|Perynupye-
npemueCTB Yy ron MBI T'OI
B6azoBOMY
1 2 3 4 5 6 7
1 llpyeM 3JIeKTPOSHEepPTUM B CeTb*, THIC . KBT .
BCETO
1.1 B TOM umcie mu3 ceteit OCK TEIC . KBT.
1.2 n3 ceteyt MCK TEIC . KBT.
1.3 n3 cerent CCO* THIC . KBT .
1.4 n3 ceren I'K* TEIC . KBT.
1.5 oT BJIOK-CTaHLUMA THIC . KBT .
2 Ornava 3JIEKTPOZHEPTUM U3 ceTu*, THIC . KBT .
BCETO
2.1 B TOoM umcie B ceTu OCK THIC . KBT .
2.2 B ceTu MCK THIC . KBT .
2.3 B ceTu CCO THIC . KBT .
2.4 B cetu I'K THIC . KBT .
3 OTnyck 3JIEKTPORHEPIUM B CETb TEIC . KBT.
(n. 1-m. 2)*, Bcero
3.1 B TOM 4YMCJIe OTINYCK B CETb NJd THIC . KBT .
Ccy©aboOHEHTOB
4 O6BeM (KOIMYECTBO) HNepenaHHOM TEIC . KBT .
(moTpeBJIeHHOM) 3JIEKTPOIHepTUn*,
BCETO
B TOM 4YMCJIE:
4.1 pacxol 3JIEKTPOSHEPTIMM Ha TEIC . KBT.
NPOM3BOACTBEHHEE (C y4YeToM
XOBAMCTBEHHEIX) HYXIE
4.2 oBbBeM MepenaHHOM (noTpebJIeHHON!) TEIC . KBT .
BIIEKTPO3HepTUK cybaboHeHTaMm
5 daxkTHyeckmre (OTUYETHEIE) [IOTEepu TEIC . KBT .
BJIeKTPpOo3HeprUnM (n. 3-m. 4)




oo

5.1 CnpaBoOYHO:
dakTrUeckmue (OTUETHHE) II0Tepu
DJIEKTPOZHEPTMM B MNPOLEHTax OT
OTIIyCKa DJIEKTPODHEPTUM B CeThb
(. 5/m. 3)

6 IloTepu 3JIEKTPO3HEPIUM, YYTEHHHE B TBHIC . KBT . 4 X
Tapube Ha nepepavy

oo
<

BQJIEKTPOSHEPI'MK, BCEeTrOo

7 IlloTepn 3JIEKTPO3HEPTUM, TBEIC . KBT .4 X
yTBepxIeHHEEe B MuHHepro Poccunu,
BCero % X

8 CBEepPXHOPMATUBHEE [IOTEPU TEIC . KBT . 4
3JIeKTposHepTuMu (. 5-1. 6)

8.1 CnpaBOYHO : %
CBepxHOPMATMBHEE I[IOTEPU
BJIEKTPO3HEePT UM B

IpoLeHTax OT OTIyCKa
BJIEKTPOHEPTMM B ceTb (m. 8/m. 3)

* NpuMeuanmsi: 1. [lpyeM BJIEKTPOSHEPIMM B CETb ONpeesgeTcs Kak CyMMa OOBEMOB 3JIEKTPOSHEPTMM, IOCTYNMUBIIENR
(IIOCTABJIEHHOM) B BJIEKTPMYECKYI CeTb U3 IOPYyIMX (CMEXHEX) CEeTEeBHEX OpTaHM3alui M OT IPOU3BOAUTEJIEN
DJIEKTPORHePTMM (Hecanpampyemas beyjmdmHa) . 2. CCO - cMexHas ceTeBasd OpTaHM3alud, PaCIOJIOXeHHAas Ha TeppUTOPMU
opyroro cy®wekTa Poccuyickoy O®epepaumm. 3. 'K - reHepupywmas KoMnaHms. 4. OTmada BJIEKTPOSHEPIUM U3 CeTU
ompepgeyigeTCsa KakK CyMMa OOBEMOB 3JIEKTPODHEPTIMM, OTIYNEHHON U3 3IJIeKTPUYECKOM CeTu B IpyTMue CMeXHEe CeTeBHe
opraHMsaluuyM APYyTroro cybwekTa Poccuyckoy demepaumy M B CeTUM NPOU3BOOUTEJIEM DJIEKTPODHEPIMM (He BKJKNYas o0beM
(KONMYeCTBO) MNepemaHHOM (NOoTpebJIeHHOM) 3SJIeKTPO3HeprmM) (HecanpIupyeMas BeJnumHa). 5. OTNYCK B3JIeKTPOSHEePTUU
B DJIEKTPUUECKYK CeThb NpeldlnpuaTund (OTHyCK B CeTb) onpenesyiaeTCcda KakK PasHOCTh MexXOy IIPMEMOM 3JIEKTPOIDHEepIUM B
ceTb ¥ ee oTImadvel M3 BIIEKTPUUECKOM ceTu. 6. OO6BeM (KOJNIMUECTBO) [IepelaHHOM (IOTPeBJIEHHOM) 3JIEKTPO3HEPIUM
omnpepgesngeTcs Kak OOBEM SJIEKTPOSHEPTMM, IIePEeIaHHOM MO SJIEKTPUYECKUM CEeTAM NPEeANPUATHS IOJIs COOCTBEHHOTO
norpebyieHna npennpuaTrmueM u cyBaboHeHTaM.

* B Mpunoxennn N 5 npenctaenenbl 1admvubl (N 1, 2, 2A, 6, 7, 8), oTnmyatowmecs ot tabnuy ans
TCO, B BUAY 0COBEHHOCTEN HOPMUPOBAHUS TEXHOITOTMYECKMX NOTEPL SNEKTPOSHEPTUN B INEKTPUYECKNX CETAX
npeanpuaTUiA, OKasblBaloOLWKMX YCIyrn No nepegaye anekTposHeprum cybaboHeHTam. OcTtanbHble Tabnuubl (N 3,

4, 4A, 5) aHanornyHel Tabnuuam, npeacraBneHHbIM B MNpunoxeHun 3

IlNlomnuce ®.1.0. IJOJIXHOCTB

Ta6bnuua 2 - CTpykTypa 6GanaHca 3/eKTPO3HEpPruM Mo YPOBHSM HanpsikeHUs B 6a3oBOM

ropy_
HavMeHOBaHME NPEenNpUSITUI
N n/n HauvMeHOBaHMe IOKasaTess Enuanna UycrieHHOe 3HadeHMe IoKas3aTeJslel IO yPOBHAM HalpaXeHMS
VIBMEpPEeHNT
Bcero 220 xB 150-110 xB|27,5-60 xB| 1-20 B 0,4 xB
1 2 3 4 5 6 7 8 9
1 lIpreM 3JIeKTPO3HEePTUU B TBIC.KBT.u
ceTb, BCETO
1.1 B TOM umciye m3 cerey OCK TEIC . KBT .4
1.2 n3 cerey MCK TEIC . KBT .4
1.3 n3 cerenr CCO ThIC . KBT . 4
1.4 or cereit I'K ThIC . KBT . 4
1.5 oT BJIOK-CTaHLMNA TEIC . KBT.u
2 OTHmada 3JIEKTPOSHEPTMM U3 TEIC . KBT.u
ceTen, BCeTO
2.1 B TOM uuciyie B ceTu OCK ThIC . KBT . u
2.2 B cetu MCK ThIC . KBT . 4
2.3 B cern CCO THIC . KBT .4
2.4 B ceTtu I'K TEIC . KBT .4
3 IIpreM 3JIEKTPO3HEePpIUM U3 TEIC . KBT .4 X




CeTM CMEXHOT'O HalpAXeHUA,
BCero

B TOM 4YUCJIE U3 CeTeM
220 B

.KBT.

n3 cerenr 110 xB

.KBT.

n3 ceren 27,5-60 kB

TBIC

.KBT.

n3 cerenr 1-20 kB

TEIC .

KBT.

Orpmauva DJIEKTPOSHEPTUNM B
CeTr CMEXHOI'O HallpAXeHMH,
BCEero

TBIC .

KBT.

B ToM umcyie B ceTb 110 B

TBIC .

KBT.

B ceTb 27,5-60 kB

TEIC .

KBT.

B ceTrp 1-20 xB

TBIC

.KBT.

B cerp 0,4 xB

TEIC .

xBT.

OTnyCK 3JIEKTPO3HEPTUM B
cers (m. l-m. 2+m. 3)*

BCero,

TEBIC .

KBT.

06beM (KOIMUECTBO)
nepengaHHOM (MOTPebJIeHHOM)
3JIEKTPO3HEPTUM, ¥ BCETO

TEBIC .

KBT.

B TOM dUYMCIJIE:

obbeM (KOJIMUYECTBO)
nepenaHHoOM (noTpebJyIeHHOM)
BIIEKTPOSHEPTUN
SHEPTONPUHYMADIM
YCTPOMCTBAM NPENNpUATUS U
cybaboHeHTaM,
HENoCpeICTBEHHO
[NONKJIOYEHHEM K WMHAaM
MOICTaHLNUMA

TBIC .

KBT.

NIEePBUYHEY YyPOBEHb
HanpAaxeHusa noncraHuum BH

TBIC .

KBT.

NEePBUYHEIN YPOBEHb
HanpsaxeHua noacraHuum CHI

TBIC .

KBT.

NEePBUYHEI YPOBEHb
HanpsaxeHua nopcraHuum CHIT

.KBT.

pacxon 3JIeKTPO3HEepTuM Ha
NPOMBBOIACTBEHHEE (C ydeToM
XOBAMCTBEHHBIX) HYXIE

TBIC .

KBT.

oBbeM IepenaHHOM
(moTpeBJIeHHOM)
BIIEKTPOSHEPTUN
cybaboHeHTaM

TBIC

.KBT.

dakTHUyeckue (OTUETHHE)
[IOTEPM SJIEKTPOSHEPTUM B
ceru (. 5-m. 6-m. 4)

TBIC .

KBT.

CnpaBOYHO:

dakTHUUECKMe (OTUeTHHE)
IIOTEPM 3JIEKTPOSHEPTUN B
INPpOLEeHTax OT OTIIYyCKa
BJIEKTPOSHEPTUM B CeThb
(1. 7/m. 5)

TexHOJIOTUYECKME norepm
BIJIEKTPO2HEpPI'UM, BCEeIO

TBIC .

KBT.

B TOM UMCJIE:

YCJIOBHO-TIOCTOAHHEIE

TEIC .

KBT.

HaTrpy304YHEE

TBIC .

KBT.

norepu, OOYCJIOBJIEHHBIE
OONYCTUMBIMM TIOTPEMHOCTAMMN
npnbopoB yueTa

TBIC .

KBT.

CnpaBouHO:




TeXHOJIOTMYECKME [OTepu
SJIEKTPOBHEPTIMM B NPOLEHTax
OT OTHNyCKa 3JIEKTPODHEPTUMN
B cerTs (. 8/m. 5)

9 CnpaBOYHO: TEIC . KBT . 1
HeTexHuUeckue HOTepu
sJIeKkTposHepTrmMm (. 7-m. 8)

9.1 CnpaBoOYHO : %
HeTexHMUYECKME [OTEPU
SJIEKTPOSHEPTMM B IPOLEHTAX
OT OTIyCKa DJIEKTPOSHEPTUN
B cerTp (. 9/m. 5)

* NpmMeuanmsi: 1. OTOyCK 3JEKTPO3HePTMM B ceThb (cTpoxa N 5) mo ypoBHAM HampsaxeHmsa (cToibue N 5-9
omnpepesigseTCs C YyYeTOM MpMeMa SJIEKTPOZHEePIMM M3 CETU CMEXHOTO HanpsxeHus. OTIYyCK 3JIEKTPOSHEPTMM B CETb B
nesioM (crosben N 4) omnpenesyseTrcs KakK PasHOCTb MeXIy [IPMEMOM 3JIEKTPOSHEPTMM B CeThb M OTIadel 3JIeKTPOSHEePTUM
n3 cetu (6e3 yuera NpMeMa 3JIEKTPOSHEPTMM M3 CEeTM CMEXHOI'O HaNpsaxXeHus) . 2. OOveM (KOJMYEeCTBO) [epelaHHOM
DJIEKTPOBHEPTMHM ONpenesyifeTCcsa KakK CyMMa OOBeMOB IepelaHHOM 3JIeKTPO3HepTIuM, COOPMMPOBAHHEIX B COOTBETCTBMU C
@aKTquCKV[M YPOBHEM HOMMHAJIBHOT'O HANPAXEHUA OGOpyHOEaHIAH NpennpmAaTra, K KOTOPOMY MOIKJINYEH HOTpeGV[TeJ’IE
YCIIyT NO mnepenade 3JIGKTPOZHEPTMM. 3. 3HAUEHMA B CTPOKE 6 He ABJAOTCA CyMMOM 3HadeHuyt CTpok 6.1, 6.2 m 6.3.
4. B cTpoke 6.1 ykaseHBaeTCsa IOJHasd CyMMa ofbeMa IepelaHHON (INOTPeOJIeHHOMN) 3JIEKTPOIHEePIMM NOTpebuTresiaM,
HEeNoCPeICTBEHHO MNOIKJIOYEeHHHM K IMHaM MOoACTaHumi. 5. B cTpoke 6.2 ykKaseBaeTCsd IHOJIHAA CyMMma obObema
DIIEKTPODHEPTMM Ha NPOM3BOICTBEHHEE (XO3AMCTBEHHEE) HYXIEH.

Ioonmuce ©.1M.0. JomxHOCTB

Ta6nuua 2A - CTpykTypa 6anaHca 3MeKTPO3HEeprum nNo ypoBHSIM HanpsXKeHUsi B peryimpyemMom

rogy
HayMeHOBaHME NpPennpuUAaTHS
N n/n| HammeHOBaHMe OKas3aTess Enuunna UucJIeHHOe 3HadYeHMre MnokKasaTesiel MO YyPOBHAM HaNpAXeHMNSA
M3MEepeHUs
Bcero 220 B 150-110 xB |27,5-60 xB|1-20 B 0,4 B
1 2 3 4 5 6 7 8 9
1 IIprieM 3JIEKTPO3HEPTUU B THIC . KBT . 4
ceTb, BCETroO
1.1 |B ToMm umciye m3 cereit ®CK ThHIC . KBT . 1
1.2 |m3 ceren MCK THIC . KBT . 4
1.3 |m3 ceren CCO TEIC . KBT .4
1.4 |or cerenm TK TEIC.KBT .4
1.5 |oT GyOK-CTaHUMUMA THIC . KBT .4
2 Ormadya BJIEKTPOBHEPTMM U3 THIC . KBT .4
ceTer, BCeTO
2.1 |[B Tom umcne B ceTum O®CK TEIC.KBT .4
2.2 |B cerm MCK TEIC.KBT .4
2.3 |B cern CCO THIC . KBT . 4
2.4 |B cern TK THIC . KBT . 4
3 I[lpyeM B3JIEKTPO3ZHEPTUM U3 TEIC . KBT.u X
CeTy CMEeXHOTO HalpsaXeHUs,
BCETO
3.1 |B TOM umMcJle M3 ceTel ThHIC . KBT . 4 X X X
220 xB
3.2 |u3 cerent 110 xB ThIC . KBT . 4 X X X X
3.3 |us cerent 27,5-60 kB TEIC.KBT .Y X X X X
3.4 |us cerenm 1-20 xB THIC . KBT .4 X X X X X
4 OTmaua 3JIeKTPO3HEepPTUM B THIC . KBT .4 X X
CceTu CMEeXHOTO HalNpsXeHUd,
BCETO
4.1 |B ToM umcye B cerb 110 kB TEIC . KBT .4 X X X X X
4.2 |B ceTp 27,5-60 B TEIC . KBT .4 X X X X




B cerp 1-20 xB

TEIC . KBT .4

B cerp 0,4 xB

TEIC . KBT .4

OTnyCK 3JeKTPO3HepTun B
ceTb (m. 1-mm. 24m. 3)*
BCEro,

TEIC .KBT .4

Ob6BpeM (KOJIMYECTBO)
nepenaHHOM (moTpebyIeHHOM)
3JIEKTPOSHEepTMUM, ¥ BCEro

TEIC . KBT .4

B TOM 4YHMCJIE:

o6beM (KOJIMUECTBO)
nepenaHHoOM (noTpebJIeHHOM)
3JIEKTPOSHEPTUN
SHEePTONPYHMMAIMUM
yCTpoMCTBaM NPennpuaTus u
cybaboHeHTaM,
HernocpelCTBEHHO
INOIOKJIIOYEHHBIM K IMHAaM
IOAOCTaHUUMA

TEIC . KBT .4

TMEePBUYHEM yPOBEHb
HanpAXeHMa noncraHumm BH

TBEIC.KBT .4

MEePBUYHEM yPOBEHb
HanpsxeHua noxcTaHumm CHI

TEIC.KBT .4

IEePBUYHHI YPOBEHDb
HanpsaxeHusa noncTtaHumm CHII

TEIC.KBT .4

pacxon SJEeKTPOSHEPTMM Ha
NPOM3BOINCTBEHHEE (C ydeToM
XOBAMCTBEHHBIX) HYXIE

TEIC . KBT .4

obbeM MnepenaHHOM
(noTpebyIeHHOM)
DJIEKTPOSHEPTUN
cybaboHeHTaM

TEIC.KBT .4

dakTHueckme (oTUYeTHEEe)
IOTEepM BJIEKTPOSHEPIUM B
ceru (. 5-m. 6-m. 4)

TEIC.KBT .4

CnpaBoOYHO :

daxkTHUeckye (OTUeTHHE)
noTepu 3JIEKTPO3HEepPTUM B
NpPOLEeHTax OT OTIyCKa
3JIEKTPO3HEPTUMU B CEThb
(. 7/m. 5)

o

TexHOJIOTUYECKME norepmn
QJIIEKTPOSHEepPIMK, BCETO

TEIC.KBT .4

B TOM dMCIIE:

YCIJIOBHO-TIOCTOAHHEIE

TEIC.KBT .4

Harpy304YHEIEe

TEIC.KBT .4

norepu, OOYCIJIOBJIEHHEE
OOMYCTUMEIMM [TOTPEMHOCT MM
npubopoB yueTa

TEIC.KBT .4

CnpaBoOYHO :
TexXHOJIOTUYECKME IIOTEPU
3JIEKTPOSHEPTUM

B IpOLEeHTax OT OTIyCKa
QJIEKTPOSHEPIMM B CEeThb
(. 8/m. 5)

CnpaBOYHO :
HeTexHuueckue norepunu
B3JIEKTPOSHEPTUN

(. 7-m. 8)

TEIC.KBT .4

CnpaBOYHO :

HeTexHuueckue norepm
DIIEKTPOSHEPTMM B IPOLEHTax
OT OTIIyCKa DBJIEKTPO3HEPIUU
B cers (m. 9/m. 5)




Mononuce ©.1.0. JIomxHOCTE

Ta6bnuua 6 - CBOAHLIA OGanaHC 3NeKTPOIHEPrun NoO YPOBHAM HanNpsKeHuss B 6a3oBOM U
perynupyemom rogax

HaumMeHOBaHMe NPeONPUATHUA

N n/n HammeHOBaHME EnunHnua UycJieHHOe 3HadeHMe [OKas3aTeJis IO YPOBHSAM HalpsXeHMs
rnoxkasaress M3MEepPEeHUS
BazoBHM TOI PerynupyeMell IO
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 TEIC . KBT .4

BIJIEKTPOSHEPTUM B
cerb (. 5 Tabmauie
2, n. 5 Tabaumus
2R7), BCeTO

1.1. B TOM YMCJIe OTIYCK TEIC .KBT .4 X X X X X X X X X
BIIEKTPOBHEPTUN IJIs
cybabOHEHTOB

2. Ormaua THIC.KBT. U4 X X X X

BIJIEKTPOSHEPTUNM B
ceTr CMEeXHOTO
HalpAaXeHud

3. ObBeM (KOJIUMUECTBO) TBIC . KBT .U
nepenaHHoON
(norpebyIeHHOM)
BJIEKTPOSHEPTUN
BCEro,

B TOM 4dMCIIEe

3.1. o6BeM (KOJIMUECTEO) THIC . KBT .U
nepenasHon
(moTpebiieHHOM’)
BIIEKTPOBHEPTUN
SHEepPITONPMHMMAaIVIM
yCTpoMcTBaM
NPennpuaTna u
cybaboHeHTaM,
HEeIIOCpenCTBEHHO
MNOIOKJIDUEHHBIM K
mMHaM MNOACTAaHLMA,
BCETO

3.2. pacxon TBIC . KBT . u
DJIEKTPOSHEPTUM Ha
NPOM3BONCTBEHHHE (C
y4eToM
XO3AMCTBEHHEIX)
HYXIB

3.3. obBeM MepenaHHOM TBIC . KBT . u
(nmoTpebyIeHHOM)
BJIEKTPOSHEPTUN
cybaboHeHTaM

4. PakTHUECKME THIC.KBT.u
(oT4yeTHEIE) NOTEepU
BJIEKTPOBHEPTMM B
cetn

(n. 1-om. 2-m. 3)

4.1. CnpaBOYHO : %
PakTHUECKME
(oT4yeTHEIE) NOTEpPU
3JIEKTPORHEPTUU B
npoLeHTax oT
oTnycka
BJIEKTPOSHEPTUN B
cers (. 4/m. 1)

5. TexHOoJIOTUYEeCKUE TEIC . KBT.u
noTepu
BJIEKTPOSHEPTUN,
BCETO
5.1. B TOM dYMCIIEe ThIC. KBT.u X X X X X X X X X

00y CJIOBJIEHHEIE



nepenauen
BJIEKTPOSHEPTUN
cybaboHeHTaM

Herexnuueckue
norepu
BIJIEKTPOSHEPTUN
(1. 4-. 5)

TEIC . KBT.

g

CnpaBOYHO :
HerexHuueckue
norepu
DJIEKTPOSHEPTUMN B
NPOLEeHTax OT
oTmycka
DJIEKTPOSHEPTUM B
cers (. 6/m. 1)

CnpaBOYHO :
TexHOJIOTUYEeCKUe
norepu
BJIEKTPODHEPTUM B
IPOLEeHTax OT
oTmycka
BIIEKTPODHEPIVUM B
cers (m. 5/m. 1)

CnpaBoOYHO :
HopmaTuBHEE
TEeXHOJIOTUYECKUEe
noTepu
3JIEKTPOBSHEPTUM B
NpoLeHTax OT
OoTmyckKa
3JIEKTPOSHEPTUM B
ceThb

(. 5.1/m. 1.1)

Hoonuce

®.7.0.

JoXHOCTE

Ta6nuua 7 - KonnyecTso 1 ycTaHOBIEHHasi MOLWHOCTb TpaHccopmaTopoB

HaumMeHoOBaHUE npennpmuAaTmna

N n/n

EnouHuuHas Bricmee
MOIHOCTE ,

KBxA , KB

HallpAXeHue

KommuuecTsO,

mT.

YcTaHOBJIEHHasa MOUHOCTE,

KBxA

BazoBel TOnO

PerynmpyeMslil I'On

B

a30BHIM TOX

PerynmpyeMslii Tox

Bcero

nJis
nepenadm
SIIEKTPOD—
HepTUn
cybaboHeH—
Tam

Bcero

onsa
nepenadm
BJIEKTPO3HE—
prumn
cybaboHeH—
TaMm

Bcero

oJia nepepaum

3JIEKTPOSHEP—
n

cybaboHeHTaM

Bcero

OJia nepepaum
3JIEKTPOBHEP—
n
cybaboHeHTaM

5

7

10

11

Io 2500

Or 2500 mo

10000

110-154

Or 10000 mo 3-20

80000

BRJOUMTENE—| 27,5-35

HO
110-154

220

Bosjiee 80000| 110-154

220

330

onHobazHEIE

330




TpexbasHbe
4.5 400-500
onHodazHEIE
4.6 400-500
TpexbasHbe
4.7 750-1150
5 WToro: -

Ipumeuanusi: 1. PesepBHHE He MCIOJb3yeMbe TpaHCOOPMATOPE, a Takxe CleluMalbHele TpaHCOOPMaTOPH OJIA IJIaBKM
roJsiosiega B Tabiuuy He BKJYanTcs. 2. B crosbue "Bcero" ykaseBalTCA 3HAUYEHUS OOBEMOB OOOPYILNOBAHMS 10
DJIEKTPUYECKOM CeTM, ydacCTByUel) B Npollecce Nepenadu 3JIEeKTPosHeprum cybaboHeHTaMm. 2. B crosbue "mna nepemaum
3JIeKTPO3HepTMMu cybaboHeHTaM" B cllydyae Haauuua OOBeMOB OOOpPyHOBaHMA, ydacTBYOIEI'o B [pollecce Iepernadmn
DJIEKTPOSHEPTUM TOJIBKO cybaboHeHTaM (6e3 COOCTBEHHOTO HOTPEOJIeHMsS SJIEKTPOSHEPIMM NPenNpUsTHeM), YKas3HBalTCH
MX BHa4YEeHMA

Hymepauun MyHKmMoe ripuMmevyaHus I'IpUGO@UITICFI 8 coomeemcmeuu ¢ UCIMO4YHUKOM

Ilomnmce ®.1.0. IJOJIXHOCTB

Ta6nuua 8 - KonnyecTtBo 1 MOLWHOCTb yCTpOVICTB KoMneHcauunun peaKTMBHOVI MOLWHOCTH

HamMeHOBaHME MNPeNNPUATUS

N n/n Twun HanpsaxeHne, kB KonmuecTBO, WT./TPYINNIL YcraHOBJIEHHasA MOLHOCTB, MBap
MOWHOCTE , BaszsoBHM TOmO PerynmpyeMsll IO BaszsoBHM TOmO PerynmpyeMsll IO
TEIC . KBXA
Bcero st Bcero s Bcero s Bcero st
nepenadum nepenadm nepenaumn nepenauu
DJIEKTPOBHE— 3JIEKTPOBHE— BIIEKTPODHE— DJIEKTPODHE—
prumn prumn prumn prum
cybaboHeH— cybaboHeH— cybaboHeH— cybaboHeH—
TaM TaM TaM TaM
1 2 3 4 5 6 7 8 9 10 11
1.1 |MyHTHUpPYO- 3-20 xB
mre
1.2 PEeaKTOpPLL 27,5-35 kB
1.3 150-110 =B
1.4 500 B
1.5 750 B
1.6 UToro
2.1 CK n no 15,0 TeIC.KBXA
TeHepPaTOPH
2.2 |, B pexmme|or 15,0 mo 37,5
CK TEIC . KBXA
2.3 50 mTeIC.KBxXA
2.4 or 75,0 mo 100,0
THIC . KBXA
2.5 160 TBIC.KBXA
2.6 UToro
3.1 |BCK m CTK 0,4-20 xB
3.2 35 kB
3.3 150-110 B
3.4 220 xB u Bhlle
3.5 MToro
IlpuMeuannsi: 1. B crosbue "Bcero" ykaseBaKwTCA 3HadeHMsa OOBEMOB OOOPYHOBaHMUA IO BJIEKTPUYECKON CeTHu,
y4acTByllel B MNpOLiecce Iepenauy 3JIeKTPposHepTrum cybaboHeHTam. 2. B cronbue "nnsa nepenaumM 3JIEKTPOSHEPTUM
cyBbaboHeHTaM" B cilydae Haauuus oOBEMOB OOOpPYyHOBaHMSA, YYaCTBYWOIEIO B MNPOLieCCe MNepelnady 3JIEKTPOSHEPIUM TOJIbKO
cyBbaboHeHTaM (6e3 cOOCTBEHHOTO MNOTPEeOBJIEHUS BJIEKTPOIHEPTUM NPEeANpUATUEM), YKas3bHBalTCS MX 3HAYEHUS




Ta6bnuua 9 - MpoTAXKeHHOCTL (MO LensAM) BO3AYLWHbIX U KaGenbHbIX NIMHUI aNeKTponepeaaYm u

Iloonmuce o.

n.

JoJXHOCTE

wmHonpoBoaoB

HanmeHoBaHue TCO

n/n Knacc HanpsaxeHusa IIPOTAXEHHOCTE, KM
6a30BEM T'OL perynmpyeMst
ron

1 2 3 4
BoszgywHsle IMHUN

.1 1150 xB

.2 800 B

.3 750 B

.4 500 xB

.5 400 B

.6 330 xB

.7 220 xB

.8 154 xB

.9 110 xB

.10 35 B

.11 27,5 xB

.12 20 xB

.13 10 xB

.14 6 kB

.15 WToro or 6 kB m BhHIIE

.16 3 kB

.17 2 B

.18 500 BOJBT M HUXE

.19 WToro Hmxe 6 KB

.20 Bcero mo BO3OYWHBM JIMHUAM
KaGenbHile JmMHMMA

.1 220 xB

.2 110 B

.3 35 kB

.4 27,5 B

.5 20 xB

.6 10 xB

.7 6 kB

.8 WToro or 6 kB u BhHIIE

.9 3 kB

.10 2 B

N n/n Kinacc HanpaxeHus IPOTAXEHHOCTb, KM



BazoBel TOn Perynmpyemslii Ton
Bcero IJIA nepenadmn Bcero IJIA nepenadmn
DJIEKTPOIHEPTUU DJIEKTPOIHEPTUU
cybaboHeHTaMm cybaboHeHTaMm
2.10 2 xB
2.11 500 BosbT M HMXE
2.12 JToro Hmxe 6 KB
2.13 Bcero no xabesbHEM
JIVMHNAM
3 Bcero no BOBIYWHEM U
KaOeJIbHEIM JIMHMAM
4 llmaonpoBoAs!
4.1 220 xB
4.2 154 xB
4.3 110 xB
4.4 35 B
4.5 27,5 B
4.6 20 xB
4.7 10 xB
4.8 6 kB
4.9 Bcero no WMHONPOBOIAM
Ipumeuanmusi: 1. B crosnbue "Bcero" ykaseBalTCHA 3HadeHUS OOBEMOB OOOPYINOBaHMA IIO IJIEKTPUYECKON CeTH,
ydJacTByoWel B Npollecce Nepenaum 3JIEKTPosHeprum cyBaboHeHTaMm. 2. B crosbue "mna nepenaum
3JIeKTPOsHepTuMu cybaboHeHTaM" B ciydyae Hanamumsa oOBeMOB OOOPYyIOBaHMS, ydaCTByoWEIo B IIpoliecce
nepenady SJIEKTPOIHEPIMM TOJLBKO cyBaboHeHTaMmM (6e3 COOCTBEHHOT'O NOTPEeOJIeHMSA 3JIEKTPOSHEePTUMN
NpennpusaTreM) , yKasHBALTCS MX 3HAYEHUS

Tloonmuce

®.1.0.
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