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MpeaucnoBue

Lenu n npuHymnel ctaHgaptusaumm B Poccuinckon ®egepayum ycraHosneHbl degepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-d3 «O TEXHUYECKOM PEryNUpPOBaHMmny, a NpaBuna NPUMEHEHNS HaLMOHaNbHbIX
crangaprtos Poccuiickoin ®egepaumun — FOCT P 1.0—2004 «CraHaaptusauua B Poccuiickon Pegepauumu.
OCHOBHbI€ MONOXEHUSA»

CBeaeHus o cTtaHaapTte

1 PASBPABOTAH O6GLeCTBOM C OrpaHUYEHHO OTBETCTBEHHOCTLIO «JIMHBUTY 1 TexHn4eckum komute-
TOM no craHgapTtusauyum TK 30 «BnekTpomarHuTHasi COBMECTUMOCTb TEXHUYECKUX CPEACTB»

2 BHECEH TexHu4yeckum komuteTom no craHgaptudaumm TK 30 «GnekrpoMarHuTHas COBMECTUMOCTb
TEXHUYECKNX CPEACTB»

3 YTBEPXXIEH W BBEJEH B JEMCTBUE Mpukasom denepansHoro areHTcTsa no TEXHUYECKOMy pe-
rynupoBaHuto 1 MeTponorumn ot 21 aekabps 2010 r. Ne 904-ct

4 B HacTosiLleM CTaHAapTe y4yTeHbl OCHOBHbIE HOPMAaTUBHLIE MONOXEHUS €BPONEeicKoro craHaapra
EH 50160:2010 «XapakTepuCTukm HanpspKeHust anekTpu4ecTsa, NOCTaBMsSeMOoro 06LeCTBeHHbIMU pacnpe-
aenutenbHbiMu ceTamuy (EN 50160:2010 «Voltage characteristics of electricity supplied by public distribution
networks», NEQ)

5 BBEJEH BlrNEPBbIE

Hpopmayus 06 usmeHeHUsX K HacmosawemMmy cmaHdapmy rnybnukyemcs 8 exe2o0Ho u3dasaemMom UH-
¢hopmayuoHHOM yKa3damene «HauuoHanbHble cmaH0apmbi», @ MeKcm usMeHeHul U rnornpasok — 6 exxeme-
CAYHO u3dasaeMbix UHHOPMAUUOHHbIX yKkalamensax «HayuornaneHbie cmaH0apmbi». B criydae nepecmompa
(3ameHbl) unnu ommeHbl Hacmosauiez2o cmaHdapma coomeememeyrouiee yeedomneHue 6ydem onybrukoeaHo
8 eXXeMecsa4YHO u3dasaemMom UHhOPpMaUUOHHOM yKa3amerne «HauyuoHaneHbie cmaHdapmbly. Coomeememey-
owias uHgpopmayus, yeedoMIeHUs U meKkembl Pasmewarmes makxe e UHhopMayuoHHoOU cucmeme obuieeo
101b308aHuUs — Ha oghuyuanbHom calime ®edeparnibH020 azeHmMemea o MexXHUYECKOMY pezyiuposaHuro u
memposoauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2012

HacTosilwmin ctTaHaapT He MOXKET ObiTb NMOMHOCTBIO UMK YaCTUHMHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHEH B kayecTBe odmLmanbHoOro usgauus 6es paspeluesus deaepanbHOro areHTCTea no TEXHUYECKOo-
MY PETYNMPOBAHUIO N METPONOTMU
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HALUVWOHANBbHBLIAN CTAHOAPT POCCUNCKOWN SGEAEPALUUMN

OneKTpuyeckasn aHeprus.
COBMeCTUMOCTb TEXHUYECKNX CPeaCTB 3NeKTpoMarHuTHas

HOPMbI KAYECTBA 3IEKTPUYECKOW 3HEPTUU
B CUCTEMAX NEKTPOCHABXXEHWA OBLLEIrO HASHAYEHUA

Electric energy. Electromagnetic compatibility of technical equipment. Power quality limits in the public power supply
systems

DNara BBegeHua — 2013—01—01

1 ObnacTb npuMeHeHusi

Hactoswumii ctangapTt ycTaHaBnMBAaET Nokasarenu U HOpMbl KayectBa anekrpuyeckon aHepruum (K3) B
TOYKax Nepeaayn dNeKTpMYecKon SHeprun nonb3oBaTensaM NEKTPUYECKUX CETEN HU3KOro, CPeaAHero u BbiCo-
KOTO HarnpshKeHWin CUCTEM 3NEKTPOCHabXKeHUA 06LIero HasHa4YeHust NnepeMeHHOro Toka yacrorou 50 'y,

MpumMedaHune— OnpedeneHUs HU3KOro, CPEAHEro U BLICOKOro HanpsbkeHwin npmBeaeHsl B 3.1.11 — 3.1.13.

TpeboBaHMA HaCTOALLEro CTaHaapTa NPUMEHSIOT NMPU YCTaHOBNEHUU HOPM K3 B anekrpuyeckux ceTax:

- CUCTEM 3MEKTPOCHabKeHUs1 0BLLEero Ha3HaYeHus, NPUCoeaANHEHHbIX kK EAMHON aHepreTuueckomn cucre-
Me Poccuu;

- U30MMPOBAHHbIX CUCTEM BNEKTPOCHAGKEHNSA 0OLLEro Ha3HAYEHUS.

TpeboBaHUsA HACTOSILLIErO CTaHAAPTa NPUMEHSIIOT BO BCEX pexumMax paboTbl CUCTEM 3MeKTPOCHaBXeHns
06LLEero HasHa4YeHus1, KPOMe PeXMMOB, 0OYCINOBMNEHHBIX:

- 06CTOATENLCTBAMU HEMPEOAONMMON CUINbI: 3EMIETPACEHUAMU, HABOAHEHUAMM, yparaHamu, noxxapa-
MU, rpaxkgaHckummn 6ecnopsakaMu, BOEHHbIMU AENCTBUAMU;

- onybrnuMkoBaHMEM HOPMaTUBHO-NPABOBbLIX AKTOB OPraHOB BMacTW, yCTaHaBMAMBAIOLWMX NpaBuna Bpe-
MEHHOTO SHEeprocHabKeHus;

- BBEAEHUEM BPEMEHHOIO 3NeKTpOCHaBXEHUs Norib3oBaTenei ANeKTPUHECKNX ceTel B Liensx ycTpaHe-
HWUS HEUCNPaBHOCTEN UM BbIMOMHEHUA PaboT N0 MUHUMM3ALUMM 30HBI U ANUTENBHOCTM OTCYTCTBUA 3MEKTPO-
CHabxeHus.

Hacrosiwuin ctaHaapT npegHasHayvyeH Ans NPUMEHEHUs Npyu YCTAaHOBNEHUU U HOPMUPOBAHUM NokKasare-
nen K3, cBA3AHHLIX C XapakTePUCTUKAMU HANPSHKEHMSA AMEeKTPONUTaHUs, OTHOCALLIMMUCSA K 4aCcTOTe, 3Ha4YEeHU-
AM 1 POPME HaNPsHXKEHUSA, a TAKKE K CUMMETPUK HaNpsbkeHU B TpexpasHbIX CUCTEMAX ANEKTPOCHABKEHNS.
[aHHble xapaKkTepucTuKN HaNpPsHKeHUs1 NOABEMKEHbI UBMEHEHUSIM U3-38 U3MEHEHUI Harpy3ku, BMUSHUS KOH-
OYKTUBHbBIX 9MEKTPOMAarHUTHbIX NOMEX, CO34aBaeMbIX OTAENbLHbIMW BUAaMKU 0B6OPYAOBaHMA, U BO3HUKHOBE-
HWUSI HEMCNPABHOCTEN, BbI3bIBAEMBIX, FNMaBHbIM 06pa3om, BHELUHUMKU COBbITUAMU. B pesynsrate BO3HMKAOT
CNyYyainHble M3MEHEHNA XapakTepUCTUK HaNPsXXeHUA BO BpeMeHu B No6oN OTAENbHON TOYKke nepeaayn anek-
TPUYECKON IHEPrUM MONb3OBATENIO SMEKTPUYECKON CeTu, a Takke CryyYanHble OTKMOHEHWUS] XapaKTepuUCTUK
HarnpsKeHUA B pPasfMYHbIX TOYKaX Nepegadn aneKTPUYecKon SHEPrMn B KOHKPETHbIA MOMEHT BPEMEHM.

YuutbiBan HenpeackasyemocTb psja SIBNEeHWN, BNUSIOLMX HA HanpsbkeHue, He NpeacTaBnsieTcs BO3-
MOXHbIM YCTAHOBUTb ONpPeAeneHHble A0NYCTUMbIE FPaHuLbl 3HAa4YeHWUI AN COOTBETCTBYIOLLMX XapaKTepucTuk
HanpsbkeHusA. Mo3TOMY M3MEHEHUA XapakTePUCTUK HANPSHKEHUs!, CBA3AHHbIE C TaKUMMW SIBNEHUSIMU, Kak, Ha-
npumep, NPoBanbl U NPEPbLIBAHUA HANPSHKEHUA, NEPEHANPKEHUA U UMNYNbCHbIE HANPSXKEHWUS, B HACTOALLEM
cTaHaapTe He HOPMUPYHOTCA. [pu 3aknioYeHU JOrOBOPOB Ha MOCTaBKY UMM nepedavy danekTpu4ecKoil aHep-
MW creayer y4uTblBaTbh CTaTUCTUYECKUE AaHHbIE, OTHOCALLUMECH K TAKUM XapaKkTepucTuKam.

M3paHue ocpuumanbHoe
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Hopmbl K3, yCcTaHOBMNEHHbIE B HACTOSLLIEM CTaHAAPTE, HE PacCMaTpPUBaIOT B KA4ECTBE YPOBHEN 3nek-
TPOMarHMTHOWM COBMECTUMOCTM ANA KOHAYKTUBHbIX 3NIEKTPOMArHMTHBLIX NOMEX N NpeAenbHbIX 3HAYEHUIA KOH-
OYKTUBHBIX 3MEKTPOMarHUTHbIX NOMEX, CO3jaBaeMbix 0DOpyaOBaHMEM 3NEKTPOYCTAHOBOK noTpebutenen
3MEeKTPUYECKON SHEPruM B CUCTEMAX INIEKTPOCHABXEHUS 00LEero Ha3HaYeHuA.

HopMbl K3 B SMeKTpUYECKUX CETSX, HaxXOAsILMXCsi B CODCTBEHHOCTU NOTpebuTenein anekTpu4eckon
SHEepruu, A0MKHbI COOTBETCTBOBAaTL HOpMam K3, yCTaHOBMNEHHbIM HACTOALWMUM CTAHAAPTOM.

MeToabl M3amepeHus nokasarenen KO, npuMmeHaemblie B COOTBETCTBMM C HACTOALUMM CTaHAAPTOM, yCTa-
HoeneHobl B FTOCT P 51317.4.30 u FOCT P 51317 .4.7.

2 HopmaTuBHbIE CCbISIKN

B HacTOsILLIEM CTaHAApTe UCNOMb30BaHbl HOPMATMBHBIE CCbIMKU HA CReayIoLmue CTaHaapTbi:

FOCT P 51317.3.3—2008 (M3K 61000-3-3:2005) COBMECTUMOCTb TEXHUYECKUX CPEACTB 3NEKTPOo-
MarHuTHas. OrpaHuMyeHne M3MEHEHUI HanpspkeHus, konebaHui HanpsHkeHUa n nukepa B HU3KOBOMLTHbLIX
cucTemax anekTpocHabxeHusi o6wero HasHayeHusi. TexHudeckue cpeacTea ¢ noTpebnaemMbiM TOKOM He 60o-
nee 16 A (B ogHoit chase), NoAKNHaeMble K INEKTPUUECKON CETU NpU HecobniogeHun onpeaesnieHHbIX ycrno-
BWI NoAKMoYeHUs. HopMbl n MeTOALI UCTILITAHUM

FOCT P 51317.4.7—2008 (M3K 61000-4-7:2002) COBMECTUMOCTb TEXHUYECKUX CPEeACTB 3feKTpo-
marHuTHasi. ObLLee pyKOBOACTBO MO CPEACTBAM U3MEPEHUI U MBMEPEHUAM FAPMOHUK U UHTEPrapMOHUK ANS
CMCTEM 3MIEKTPOCHABXKEHNA U NOAKMIOMAEMbIX K HUM TEXHMYECKUX CPEACTB

FOCT P 51317.4.15—99 (M3K 61000-4-15—97) COBMECTUMOCTb TEXHUYECKUX CPEACTB InekTpomar-
HUTHasA. dnukepmeTp. TexHuueckue TpeboBaHUA U METOALI UCTILITAHUIN

MOCT P 51317.4.30—2008 (M3K 61000-4-7:2002) COBMECTUMOCTb TEXHUYECKNX CPEACTB 3fEeKTPo-
MarHuTHasa. MeTogbl M3MepeHuin nokasarenei Ka4ecTBa ANEeKTPUYECKON IHEPrum

MOCT 29322—92 CraHaapTHble HaNPsHKeHUs

MpuMeyaHue— lNpy NONb3OBAHUA HACTOSILLMM CTAHAAPTOM LiefiecooBpasHO NPoBEPUTL AEHCTBUE CCITOYHBIX
CTaHAapToB B MHOPMaLMOHHOM cucTeMe 06LIEro Nonb3oBaHWst — Ha oULManbHOM caiiTe defepanbHOro areHTcTBa
Mo TEXHUYECKOMY PEryrMpoBaHuio U METPONOrMN B CETU MIHTEPHET WK MO eXerofHo U3fiaBaeMoMy UHGOPMAaLMOHHOMY
ykasarenio «HauuoHanbHele CTaHgapTbi», KOTOPLIA ONyGNUKOBaH NO COCTOSHWIO Ha 1 sHBapsi TEKYLUEro roga, U no co-
OTBETCTBYIOLLMM €XEMECHYHO U3aBaeMbiM WH(OPMALMOHHLIM YKasaTenam, ony6nukoBaHHLIM B TekylleM rogy. Ecnu
CCHINIOYHbIN CTaHAapT 3aMeHeH (M3MeHeH), TO NPW NOMb30BaHUW HACTOALWMUM CTaHAapPTOM CrefYeT PYKOBOACTBOBATLCA
3aMEHSIIOLLUM (M3MEHEHHBIM) CTaHAaPTOM. ECN CCbINOYHBINA CTaHAapT OTMeHEH 6e3 3aMeHsl, TO MONOXEHUE, B KOTOPOM
JaHa cchlfika Ha Hero, MPUMEHSIETCS B YacTH, He 3aTparvBatoLLeil 3Ty CCbInKy.

3 TepMuHbI, onpeaeneHus U 0603HaYeHUN

3.1 TepMUHbI U onpegeneHus

B HacTosiLleM cTaHaapTe NPUMEHEHbI CRneayloLmMe TePMUHbI ¢ COOTBETCTBYIOLLIMMU OnpeaeneHusiMu:

3.1.1 cucTema 3neKTPOCHabXeHusi obwero HasHavyeHusA: COBOKYMHOCTb 9MNEKTPOYCTAHOBOK U 3Mnek-
TPUYECKUX YCTPOWCTB, NpeAHa3HauYeHHbIX ANna o6ecneveHns aNeKTPUYECKOW HEPIMEN pasnuyHbIX NnoTpedu-
TEnen aneKkTpuYecKux CeTen.

3.1.2 nonb3oBaTenb 3NeKTPUYecKon ceTu: CTOpoHa, NoNy4atoLLas aNneKTPUYEcKyIo SHEPIuUIO OT JMnek-
Tpu4eckon cetn Nubo nepeaaioLLas ANeKTPUHECKYIO SHEPTUIO B INEKTPUYECKYIO ceTb. K nonb3osarensm anek-
TPUYECKUX CETEN OTHOCHAT CETEBbIE OPraHU3aunmu U UHLIX BNAAENbLEB 3NEKTPUYECKUX CETEeNn, noTpedutenen
3MEeKTPUYECKON SHEPTUK, a TaKKe reHepupyIoLLIMe OpraHu3aumn.

3.1.3 pacnpegenuTenbHan 3neKTpuyeckana cetb: COBOKYNHOCTb 3MEKTPOYCTaHOBOK AN Nnepeaayn u
pacnpeaeneHusi ANeKTPMUECKOW SHEPTUKU MeXAY NOMNb30BaTENAMU ANEKTPUYECKOW CETU, COCTOSLLAs U3 Noa-
CTaHUui, pacnpegenuTenbHbIX YCTPOWCTB, TOKONPOBOAOB, BO3AYLUHBLIX M KabenbHbIX NIMHWIA anekTponepeaa-
YK, paboTaloLLMX HA ONPEAENEHHON TEPPUTOPUN.

3.1.4 ceteBas opraHusauusa: OpraHusaumsi, BnageioLwas Ha npaBe COGCTBEHHOCTM UIN HA MHOM yCTa-
HOBMEHHOM dbefiepalnbHbIMU 3aKOHAMU OCHOBaHUM OOLEKTaMM 9NEeKTPOCETEBOro XO3AWCTBA, C UCMOSNb30-
BaHMEM KOTOPbIX OKasblBaloLLas ycnyru no nepefgadye anekTpu4eckon SHepruM U OCyLLECTBAIOLWAA B yCTa-
HOBJEHHOM MOpsAJKe TEXHOMNOIMYECKOe NMPUCOEAUHEHUE SHEPTONPUHUMAIOLLIMX YCTPOWCTB (SHEPreTMYeckux
YyCTAHOBOK) OpUANYECKNX U (PUNYECKUX UL, K NEKTPUYECKMM CETAM, a TaKkKe OCYLLECTBNSAIOLLAS NpaBo 3a-

2



FOCT P 54149—2010

KMIOYeHUst LOroBOPOB 06 OKasaHuM ycnyr no nepegade anekTpuYecKon 3Heprum ¢ UCMonb3oBaHUeM 0ObLEKTOB
3MEKTPOCETEBOrO X03AWCTBA, NPUHAANEXaLMX APYTMM COOCTBEHHUKAM U MHbIM 38KOHHLIM Brnajensuam u
BXOASALLMX B €AUHYIO HALMOHAINbHYIO (06LLEPOCCUICKYIO) SMEKTPUYECKYIO CETb.

3.1.5 notpe6butenb anekTpu4yeckon aHeprum: KOpugudeckoe nnm dusmdeckoe nuLo, OCyLLEeCTBASA0-
Liee nonb3oBaHue ANEeKTPUYECKOW aHepruen (MOLWHOCTbIO) HA8 OCHOBAHUK 3aKIIOYEHHOIO 40roBopa.

3.1.6 TOYKa nepegaum INEKTPUIECKON IHEPrun: ToUKa SNEKTPUYECKON CETHU, HAXOAALLAACA HA NIUHMM
pasgena oObeKkTOB 3MEKTPOIHEPrETUKN MEXAY BNagenbuaMu no npu3Haky CoOGCTBEHHOCTU MU BNageHus Ha
WHOM NpeayCcMOTPEHHOM dheepanbHbiMU 3aKOHAMU OCHOBaHWW, OMNpederneHHas B Npouecce TexHonoruye-
CKOTO NMPUCOEANHEHUS.

3.1.7 Touka oGwero npucoeauHEHUsA: ISnekTpudeckn Grmkailas K KOHKPETHON Harpyske nonb3oBa-
Tens CEeTU TOYKA, K KOTOPOW NPUCOeaMHEHbI HAarpy3Ku APYrux Nonb3oBaTenel CeTu.

3.1.8 HOMMHaNbLHOE HanpskeHue: HanpspkeHue, ANA KOTOPOro npegHasHavyeHa unm naeHTudnumnpo-
BaHa aneKkTpuyecKkas CeTb U MPUMEHUTENBLHO K KOTOPOMY YCTaHaBNMUBAKOT ee paboune XxapakTepucTUKN.

3.1.9 HanpsxkeHue 3nekTponuTaHuAa: CpegHekBaapaTnuyeckoe 3Ha4YeHne HanpskeHnsa B onpegenex-
HbIi MOMEHT BPEMEHW B TOYKE nepeaayn 3reKTPUYecKOn SHEPrUM Nonb30BaTEMKO ANEKTPUHECKON CeTH, U3-
MepsiemMoe B TEY4EHUE YCTAHOBMEHHOrO UHTEpPBana BpemMeHu.

3.1.10 cornacoBaHHOe HanpsbkeHue anektponutanua U : HanpsweHue, otnuyaiouleecs OT CTaH-
JAapTHOrO HOMUHAaNbLHOTO HanpsbkeHUa anekTpuyeckon cetu no NOCT 29322, cornacoBaHHOE ANA KOHKPET-
HOro NOmnb30BaTensl ANEKTPUYECKOW CETU MPU TEXHOMNOTMYECKOM MPUCOEAUHEHUN B KAY€CTBE HaMNpPsHKeHUsi
3MNEKTPONUTaHUS.

3.1.11 HM3KOoe HanpsxeHue: HanpsbkeHne, HOMMHaNbLHOE cpeHeKBaapaTnyeckoe 3Ha4eHne KOToporo
He npesbiwaet 1 kB.

3.1.12 cpeaHee HanpspkeHUe: HanpskeHne, HOMUHaNbLHOE CPeAHEeKBaapaTM4eckoe 3Ha4YeHne KoTopo-
ro npesbiwaet 1 kB, HO He npeBbiwaeT 35 kB.

3.1.13 BbICOKOE HanpsxeHue: HanpsxxeHue, HOMUHaNbLHOE CPeaHEKBaAPaATUHECKOE 3HAaYEHUE KOTOPO-
ro npesbiwaet 35 kB, HO He npesbiwaeT 220 kB.

3.1.14 yacToTa HaNPsHKeHUA INEKTPONUTaAHUA: YacToTa NOBTOpPEHUs KonebaHuin OCHOBHOW rapMOHU-
KW HANPSDKEHUS SNEKTPONUTAHUSA, U3MEPSAEMAs B TEYEHUE YCTAHOBINEHHOTO MHTEPBANa BPEMEHH.

3.1.15 HoMUHanNbHaA YacToTa: HoMMHaNbHOE 3HAYEHNE YaCTOThl HANPSXKEHUA ANEKTPONUTAHUS.

3.1.16 KOHAYKTMBHAA IMEKTPOMArHUTHasA nomexa: OneKTpOMarHuTHas nomexa, pacnpocTpaHsioLwa-
ACA NO NPOBOAHWUKAM 3MEKTPUYECKON CETU. B HEKOTOPLIX Cryvasx anekTpoMarHuTHas noMexa pacnpocTpaHs-
eTca yepes 0OMOTKM TpaHCOPMAaTOPOB U MOXKET AENCTBOBATL B ANEKTPUHECKUX CETAX C PA3HBIMU 3HAYEHUS-
MU HanpsbkeHus. KOHAYKTUBHbIE 3MEeKTPOMArHUTHbIE NOMEXN MOTYT YXYALUUTb KA4eCTBO PYHKLIMOHUPOBAHUA
YCTPOWCTB, 3NEKTPOYCTAHOBOK UMK CUCTEM UIN BbI3BATb UX NMOBPEXAEHMNE.

3.1.17 ypoBeHb 3NMEKTPOMArHUTHOW COBMECTUMOCTU B CUCTEME INEKTPOCHAOXeHuA: PernameH-
TUPOBAHHLIN YPOBEHb KOHAYKTUBHOW 3NEKTPOMAarHUTHON MOMEXM, UCMONb3yEMbIi B KAHECTBE OMOPHOIO Ans
KOOpAMHALMMN MEXAY AOMYCTUMbIM YPOBHEM MOMEX, BHOCUMbIM TEXHUYECKUMU CPEACTBAMMU MONb30oBaTenei
3MEeKTPUYECKNX CETEN, U YPOBHEM MOMEX, BOCIPUHUMAEMbBIM TEXHUYECKUMU CPEACTBAMU, MOAKMIOYEHHBIMU K
3NeKTpUYeckoli ceTn, 6e3 HapyLLEHUSA UX HOPMASIbHOTO (PYHKLIMOHUPOBAHUS.

3.1.18 HanpsXkeHNMe rapMOHUYECKOM cocTaBnAwweinn: CpegHekBagpaTu4eckoe 3Ha4YeHUe CUHYCOu-
[anbHOro HamnpshKeHUs, 4acToTa KOTOPOro sIBNSETCH KPaTHOW OCHOBHOW YaCTOTE HAaMpPSHKEHWSA 3NeKTPOonu-
TaHus.

3.1.19 HanpsAXeHne UHTeprapMoOHUYEeCKOn cocTaBnsrowen: CpegHekBaapaTu4eckoe 3HauyeHne cu-
HYyCOMAanbHOTO HaNPSHKEHWS, YaCcTOTa KOTOPOTO HE ABMAETCA KPAaTHON OCHOBHOWM YaCTOTE HaMpPsHKEHWS dnek-
TponuTaHus.

n punMedYaHune — O,ElHOBpeMeHHO BO3HUKawLWme NHTeprapMoHU4eCkue cocTaBnArlne Ha COMMXKEHHBIX YacTo-
Tax MoryT 06pa3OBaTb HanpsXXeHne C LULMPOKOMNONOCHBIM CNEKTPOM.

3.1.20 HanpAXeHWe CUrHarIoB B 35IeKTPUYECcKOW ceTu: HanpskeHne curHanos, gobaensiemoe K Ha-
NPSHKEHUIO 3NEKTPONUTAHUA NpU nepegave uMHgopmauuu B pacnpeaenuTenbHbIX 3NEKTPUYECKUX CeTax u
3MEeKTPOyCTaHOBKax NoTpebutenei anekTpuYeckon SHePruu.

3.1.21 ObICTPOE U3MEHEeHue HanpsixkeHus: BbiCTpoe usaMeHeHne cpeaHekBaapaTUYEcKoro 3Ha4YeHus
HanpsXxeHua Mexxay AByMA nocneaoBarenbHbIMU YPOBHAMU YCTAHOBUBLLETOCA HaNpPsAXXeHus.

MpumMmevaHue — Cwm. Tarke TOCT P 51317.3.3.
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3.1.22 onopHoe Hanpsxenue (NpPW OLEHKe NMPOBANoOB, NPepbIBAHUA HANPSXKEHUS U NepeHanps-
XKEHUH): SHaueHne HanpsXKEeHUs, NPUMEHSIEMOE B KAYECTBE OCHOBLI NPU YCTAHOBSIEHUW OCTATOYHOIO Hanpsi-
JKEHUS, MOPOrOBbIX 3HAYEHUN HANPSXKEHUA U APYTUX XapaKTEPUCTUK NPOBanoB, NPepbiBaHUNA HANPSHKEHUS U
nepeHanpsHKeHN, BbipaXXeHHOEe B BONbLTAX UMK B NPOLEHTAX HOMUHAMNbHOTO HANPSHKEHUA.

MpuMeyvaHue — B cooTBeTCTBMM ¢ TPEBOBaHUSIMU HACTOSILLETO CTaHAApTa ONOPHOE HanpskeHue (Npu oLeHKe
npoBanoB, NpepbiBaHNA HAaNPsSXKEHUs! U NepeHanpPsPKEHNIA) CUUTAIOT PaBHBIM HOMUHANBHOMY WKW COMMacoBaHHOMY Ha-
MPSHKEHUIO SNEKTPONUTAHUA.

3.1.23 npepbiBaHue HanpspkeHus: CuTyauus, Npyu KOTOPOW HaNpPsXKeHUe B TOUKE nepeaadu anekTpu-
YECKOW IHEPrun MeHbLUEe 5 % OMOPHOIO HANPSHKEHUSA.

3.1.24 umnynbcHoe HanpsxxeHue: NepeHanpsbkeHue, npeacraenswee co6oi 0AUHOUHbBIN UMIMYNbLC
unu konebarenbHbil Npouecc (0BbIMHO CUNbLHO AeMNUPOBaHHBII), ANMUTENBHOCTLIO A0 HECKONbKUX MC.

3.1.25 npoBan HanpsmkeHus: BpeMeHHOe yMeHbLUEHUEe HAaNPAXXeHUS B KOHKPETHOW TOYKE SMNeKTpude-
CKOW CUCTEMbI HWXKE YCTAHOBIIEHHOIO MOPOrOBOrO 3HAYEHUS.

3.1.26 AnuTenLHOCTbL NPOBana HanpsbkeHUA: IHTepBan BpeMeHn Mexay MOMEHTOM, KOra Hanpsbie-
HWe B KOHKPETHOM TOYKE CUCTEMbI 3NEKTPOCHAXKEHNS NAaAAaeT HUXKEe NOPOroBOro 3Ha4YEeHMs Hayana nposana
HanpsHKeHUsA, 1 MOMEHTOM, KOIla HanpshkeHue BO3pacTaeT Bbille NOPOroBoro 3Ha4e€HMsA OKOHYaHUsA nposana
HarnpspKeHus.

3.1.27 noporoBoe 3HaYeHue OKOHYaHUA npoBana HanpshkeHUA: CpeaHekBaapaTU4ecKoe 3HaYeHue
HanpsHkeHUs B CUCTEME ANEKTPOCHABKEHUS, yCTAaHOBNEHHOE AN onpeAeneHns OKOHYaHWUsA npoBana Hanpsi-
XKeHwus.

3.1.28 ocTtaTouHOe HanpAXeHue nposana HanpskeHus: MuHumanbHOe cpeaHeksaapaTuieckoe 3Ha-
YeHUe HanpsHKEeHUsl, OTMEYEHHOE B TeY4EHUE MPOoBana HaNPsDKEHUS.

MpumMmevyaHue — B cootBeTCTBUM C Tpe6OBaHMHMM HacToAlero CtaHaapTa OCTaTOMHOE HanpsaXXeHue npoBana
HanpaXeHna BbipaXkatoT B NPOLUEHTaX ONOPHOro Hanps>XXeHus.

3.1.29 noporosoe 3HaYyeHue Havyana npoeana HanpsbkeHusA: CpegHekBagpaTu4eckoe 3HayeHue Ha-
NPSXKEHUST B CUCTEME SNEKTPOCHAOXEHUA, YCTAaHOBNEHHOE ANA ONpeaerneHnsa Ha4Yana nposana HanpspkeHus.

3.1.30 nepeHanpsikeHue: BpeMeHHOE BO3pacTaHNE HaNpPsHXKEHUSI B KOHKPETHOWN TOYKE SNEKTPUYECKON
CUCTEMbI BbILLE YCTAHOBMEHHOTO MOPOrOBOr0 3Ha4YEHUS.

3.1.31 gnuTtenbHOCTb NepeHanpsxkeHUA: MHTepsan BpemMeHn Mexay MOMEHTOM, KOr4a HanpsXkeHue B
KOHKPETHOW TOYKE CUCTEMbI aNEeKTPOCHabeHUS BO3pacTaeT BhiLLe NOPOroBOro 3Ha4eHWs Hayana nepeHanpsi-
KEHWSA, 1 MOMEHTOM, KOTrAa HanpsbkeHWe nagaeT HUXKe MOpPOroBOro 3HaYEHUSA OKOHYaHUSI NepeHanpsHkeHust.

3.1.32 noporoBoe 3Ha4YeHUe OKOHYaAHUA nepeHanpskeHua: CpegHeKBaApaTMYecKoe 3Ha4YeHue Ha-
NPSHKEHUS] B CUCTEME SMNEKTPOCHABXEHMSI, YyCTAHOBNEHHOE AN ONpPeAEeneHnsi OKOHYaHUS NEPEHANPSDKEHUS.

3.1.33 noporoBoe 3HayeHue Havyana nepeHanpsxeHus: CpegHekBagpaTUYecKoe 3HaYeHWe Hanps-
XKEHWA B CUCTEME ANEKTPOCHAGXKEHNSA, YCTAHOBMNEHHOE AN ONPeAeneHns Hayana nepeHanpsHKeHus.

3.1.34 donukep: OwyLleHne HeyCTOMYNBOCTM 3PUTENBHOTO BOCMPUATUSA, BbI3BAHHOE CBETOBLIM MCTOY-
HWKOM, SIPKOCTb UNK CNEKTPanbHbLIA COCTaB KOTOPOr0 U3MEHAETCSA BO BPEMEHM.

3.1.35 cpegHekBagpaTnyeckoe 3HavyeHue: KopeHb kBaapaTHbIn U3 cpegHeapudpmMeTuieckoro 3Have-
HWUSI KBAAPATOB MIHOBEHHbIX 3HAYEHNIN BENUYUHBI, U3MEPEHHBIX B TEYEHME YCTAHOBIEHHOrO UHTEPBana Bpe-
MEHU W B YCTAHOBIEHHO NOMOCe YacToT.

3.1.36 ycpeoHeHue no BpeMeHU: YcpeaHEHNEe HECKONbKUX MOCNea0BaTenbHbIX 3HAYEHUIN KOHKPETHOTO
nokasarensi KO, n3mepeHHbIX Ha OAMHAKOBLIX MHTEPBaNax BPEMEHU, ANS NOMy4YeHUA 3HAYEHNsA nokasarens
npu 6onbLLEM UHTEPBANE BPEMEHMU.

MpumevyaHue —B FOCT P 51317.4.30 npuMeHeH TEpPMUH «0BbeANHEHUE N0 BPEMEHU».

3.1.37 mapkupoBaHHble JaHHble: OG0o3HayeHne pesynsTaToB U3MEpPEHUi nokasarenen KO u pesynb-
TaTOB UX YCPEAHEHUSA HA BPEMEHHBIX MHTEpBarnax, B npeaenax KoTopbiX MMenu MecTo npepbiBaHus, NpoBaribl
HanpshkeHUs UM NepeHanpskeHus.

MpumevaHunsa

1 Mpwu oLeHKe COOTBETCTBUS INEKTPUYECKON aHeprn Hopmam K3, ycTaHOBNEHHBIM B HacTosALLeM cTanjapTe, map-
KWpoBaHHbIE AaHHblE€ HE YYUTbIBAKOT.

2 B psige cnyyaes cBefjeHUst 0 MApKUPOBaHUN pPe3yrbTaToB U3MepeHUid nokasatenen KO MoryT yunTeiBaTbes npu
aHanuse KadyectBa anekTpuyeckoi sHepruu (cm. FTOCT P 51317.4.30).

3.1.38 kayecTBO anekTpuyeckon 3Heprun (K3): CteneHb COOTBETCTBUSI XapaKTEPUCTUK dNEKTpUYe-
CKOIi 3Heprun B fLaHHON TOYKE IMEKTPUYECKON CCTEMBI COBOKYMHOCTN HOPMUPOBAHHBIX Nokasarenen K3.

4



FOCT P 54149—2010

3.1.39 HecumMeTpUA HanpskeHUU: COCTOsIHUE CUCTEMbI dHEProcHabxeHusa TpexdasHoro nepemeH-
HOrO TOKa, B KOTOPOIN CpeHEeKBaAPaTUYECKME 3HAYEHNST OCHOBHBIX COCTaBNSIOLLMX MeXaydasHbIX Hanpsxe-
HWUIA UNK yrmbl casura as Mexay OCHOBHLIMU COCTaBMSIIOLLMMM MexaydasHbIX HANPSHXKEHUI HE PaBHbI MeXay
cobon.

3.2 O603HaYeHus

B HacToqwem ctaHgapTe NPUMEHSIOT creayowme 0603HaYeHus:

foom — HOMUHArNbLHOE 3HAYEeHMEe 4acToThbl SneKTponuTanus, Iy,

of — OTKJIOHEHME 4acToThl, 'U;

Upom — HOMUHanbHOE HanpsiXeHue anektponutanus, B, kB;

U, — cornacoBaHHO€ HanpsbKeHWe anekTponutanus, B, kB;

Uy  — HanpspkeHue, paBHOE HOMWHANLHOMY MM COTMacOBaHHOMY HaMPSHXKEHUIO dneKkTponuTaHus, B,
KB;

8U(_) — OTpuULaTENbLHOE OTKMNOHEHWE HANPSDKEHUS dnekTponuTanus, % U,

8U(+) — MNONOXUTENbHOE OTKMNOHEHNE HaMNpshkeHUs sanekTponutanua, % Uy,

U, — 3HayeHue OCHOBHOM rapMOHUYECKON COCTaBNAIOLLEN HanpsbkeHus, B, kB;

KU(n) — KO3MAULIMEHT N-ii rapMOHMYECKOH COCTaBnAIOLLEH Hanpshkenus, % Uy,

Ky  — cymMmapHblii KOS(PULMEHT rAaPMOHUYECKUX COCTABNSIOLUMX HANPsDKEHUs, %,

Koy — KO3(DUUNEHT HECUMMETPUM HANPSHKEHNIA NO 0GPATHOI NocneaoBaTesibHoOCTH, %,

Koy — KO3(hULMEHT HECUMMETPUM HANPSXKEHMIA MO HYNEBOW NOCMNEA0BATENLHOCTH, %,

At,  — ANUTENbHOCTbL NpoBana (NPepbIBaHNSA) HaNPsHKeHUs, C;

n — HOMEp rapMOHUYECKOI COCTABNSIIOLLEN HANPSHKEHUSI.

4 MNoka3aTenu n HOpMbl KaueCTBa NEKTPUUYECKON 3Heprum

4.1 O6wWwKe NoNnoxXeHns

M3MeHeHns xapakTepucTuK HanpPsHXKeHUa 9NEKTPONUTAHMA B TOUMKE NEepeaayn IneKTpU4ecKon SHepruu
NONb30BaTENIO ANEKTPUHECKON CETU, OTHOCALLMXCA K HacToTe, 3Ha4YeHUAM, (POPME HaMNPSXKEHUS U CUMMETPUK
HanpspKeHUN B TpexdpasHbIX CUCTEMAX ANEKTPOCHADXEHWs, NoAPa3fensioT Ha ABE KaTeropum — npoaorHKu-
TenbHbIE U3MEHEHUS XapPaKTEPUCTUK HANPSHKEHUST U CyYalHble COObITUSA.

MpopomiuTensHble U3MEHEHUS XapaKTEPUCTUK HaMpPsDKEHWS SNEeKTPONUTaHua NpeacTaBnsioT coboi
AnuTenbHble OTKIMOHEHUS XapaKTEPUCTUK HANPSXKEHUS OT HOMUHANbHbIX 3HAYEHWIN U 0BYCNOBNEHbI, B OCHOB-
HOM, U3MEHEHUAMU HArpy3Kkn UNu BAUAHWEM HENWHERHbIX Harpy3oK.

CniyyaiiHble coObITMSA NPeaCTaBNSOT COO0I BHE3AMNHbIE U 3HAYUTESbHBIE M3MEHEHNUS POPMbI HaNpsHKe-
HUS, NPUBOASALLME K OTKMIOHEHMIO €r0 NapamMeTpoB OT HOMUHAmMbHbIX. [aHHbIE U3MEHEHUA HaNPSXKEHUs, Kak
npaBuno, BbI3bIBAKOTCA HENPEACKA3YEMbIMU CODLITUAMU (HAaNPUMEP, NOBPEXAESHUAMU 000PYA0BaHUA MOSb-
30BaTens ANeKTPUHECKON CETU) UNWN BHELLHUMW BO3AENCTBMAMU (Hanpumep, NOrogHbIMU YCRNOBUAMWU U A EeN-
CTBMSIMU CTOPOHbI, HE ABNAIOLLENCA NONb30BaTeNeM 3NeKTPUYECKON CETH).

MpUMEHNTENBHO K NPOAOIMKUTENBHLIM N3MEHEHUSIM XapaKTEPUCTUK HANPSDKEHUS ANEKTPONUTaHuUS, OT-
HOCALLMXCA K 4aCTOTE, 3HAYEHUSAM, POPME HaMpPsHKEHNA U CUMMETPUM HanpshXeHUi B Tpexdas3HbIX CUCTEMAX,
B HACTOSILLEM CTaHJapTe YyCTaHOBMEHbI Noka3aTenu u Hopmbl K3.

Ons cnyyaiHbix COObITUI B HACTOSILLEM CTaHAapTe NpPUBEAEHbI CNpaBOYHbIE AAHHbIE (CM. NPUIIOXKe-
Hus A, B).

4.2 MpopomxkuTeribHble U3MEeHEeHUA XapaKkTepPUCTUK HaNpsXKeHUA

4.2.1 OTKNOHEeHUe 4YacToThbl
Mokasatenem K3, OTHOCALLMMCA K 4aCTOTE, ABMAETCH OTKIOHEHWE 3HAaYEHMA OCHOBHOM YacTOThbl Hanps-
XKEHUSA MEKTPONUTaHMA OT HOMUHANbLHOrO 3HaveHus, of, 'y,

of = f, — Fror, )

rae f,, — 3Ha4YeHne OCHOBHOW YaCTOTbl HAMPSXKEHUS ANeKTpoONUTaHus, ', N3MEPEHHOe B UHTEPBAne Bpeme-
Hu 10 ¢ B cooTBeTcTBUYU C TpeboBaHuamu MOCT P 51317.4.30, noapasaen 5.1;

f m — HOMUHarbHO€ 3Ha4€HNE HacTOTbl HANPSKEHUA INEKTPONUTaHNA, Iy,

no



FOCT P 54149—2010

HoMuHanbHOe 3HaYeHne YacToThl HANPSHKEHUS ANEKTPONUTAHUS B SNEKTPUYECKON ceTu paBHo 50 My,

[na ykasaHHoro nokasarens KO yctaHOBneHbl Crneaylowme HOpMbl:

- OTKIIOHEHWE YacCTOTbl B CUHXPOHU3UPOBAHHBLIX CUCTEMAX INEKTPOCHABXKEHUS HE JOIMKHO NpeBbILLAThL
+ 0,2 'y B Teuenue 95 % BpemeHu uHTepsana B ogHy Hegenio U = 0,4 'y — B Teuenne 100 % BpeMEHU UH-
TepBana B OHy Heaeno;

- OTKITOHEHUE YaCTOTbl B U30SIMPOBAHHbIX CUCTEMAX ANEKTPOCHAGKEHNS C ABTOHOMHbIMMW F€HEepPaTOpPHbI-
MM YCTAHOBKaMM, HE NOAKSIOYEHHbIX K CUHXPOHU3UPOBAHHLIM CUCTEMAM Nepeayun dNeKTPUYECKON dHeprum,
He AOKHO npeBbiwaTh + 1 My B TeueHne 95 % BpemeHn MHTepBana B oaHy Heaenio u + 5 Ny — B TeueHue
100 % BpeMeHu UHTepBana B 04Hy Heaenio.

Mpu oLieHKe COOTBETCTBUA INEKTPUHECKOW IHEPTUM HOpMaM KO, OTHOCALLUMMCS K 4acToTe, YCTaHOBMNEH-
HbIM B HaCTOsILLIEM CTaHaapTe, A0MKHbI ObiTb NpoBeaeHbl uamepenus no NOCT P 51317.4.30, knacc A, npu
9TOM MapKUPOBAHHbIE AAHHbIE HE YYUTbIBAIOT.

4.2.2 MeaneHHble U3MEHEHUA HANPSDKEHUNA

MeaneHHble U3MEHEHUSA HaNpsHKEHUSA BNEeKTPoONuTaHuA (Kak npaBuno, NPOAOIDKUTENLHOCTLIO Gonee
1 MuH) 00yCcnoBneHbl 00bIMHO U3MEHEHUSAIMU HArPY3KU SNEKTPUYECKON CETH.

MokasarensMun K3, OTHOCAWMMNUCA K MEANEHHbIM U3MEHEHUSIM HanpsHKeHUs SNEeKTPONUTaHUA, ABNSA-
10TCA OTpUUaTensHoe 8U(_) 1 NONOXUTENbHOE 6U(+) OTKMOHEHUS1 HANPSHKEHNA IMEKTPONUTaHUA B TOYKe nepe-
Aaun 3NEeKTPUYECKON SHEePrnu OT HOMUHANLHOrO/COrNacoOBaHHOIO 3Ha4YeHUA, %!

SU(_) (Y — Um(_))/U0]100; (2)
6U<+) = [(Um(+) — Up)/Ugl100, (3)

rae Um(_), Um(+) — 3HAYEHUN HANPSXKEHUA BMNEKTPONUTaHUA, MeHblune U, un 6onblune Uy COOTBETCTBEHHO,
ycpeaHeHHble B uHTepBane BpeMeHn 10 MuH B COOTBETCTBUM ¢ TpebGoeanuamu MOCT P
51317.4.30, noapasaen 5.12;
Uy — HanpsbkeHue, paBHOE CTaHAAPTHOMY HOMWHASIbHOMY HanpsbkeHuto U, . mnu cornaco-
BaHHOMY Hanpsbkenuio U,

B anekTpuyeckux ceTax HU3KOro HaNPSHKEHMA CTAHAAPTHOE HOMUHANBLHOE HaNPsHKeHWe dneKTponuTa-
HUS1 Upop, P@BHO 220 B (Mexay (basHbIM U HENTPArbHLIM MPOBOAHUKAMM ANt OAHOMA3HBLIX U YETLIPEXMPO-
BOAHbIX TpexdasHbix cuctem) u 380 B (mexay asHbIMM NPOBOAHUKAMU AJSl TPEX- U YETLIPEXMPOBOAHBIX
TpexdasHbIX CUCTEM).

B anekTpuyeckux ceTsix CPEAHEro 1 BbICOKOro HaNpsiXXeHU BMECTO 3HaYE€HUSI HOMUHANBLHOIO HanpsHKe-
HUS SNEKTPONUTAHMA NMPUHUMAIOT COrNacoBaHHOE HaNPsXeHNe anekTponuTanua U,.

[nga ykasaHHbIX BbilLe nokasatenein KO ycTaHOBNEHbI Cneayowue HOpMbI: MONOXUTENbHbIE U OTpULa-
TenbHble OTKIIOHEHUS Hanps>XXeHUs B TOYKE Nepeaadn dneKTpu4ecKon 3HEPrum He AOIKHbI npeBbiwath 10 %
HOMMWHAaNbLHOIO WS COrNacoBaHHOIO 3Ha4YeHua Hanpsbkenusa B TedeHne 100 % BpemeHu uHTEpBana B OfHy
Heaenio.

MpumMeyvyaHue — YCTAHOBMNEHHbIE HOPMbI MEANEHHBIX M3MEHEHUIA HaNPSKEHWUS SNEeKTPONUTaHUA OTHOCATCS K
1008 uHTepBanam BpeMeHu namepeHuin No 10 MUH KaxabliA.

JonycTuMble 3Ha4EHWA NOMOXMUTENbHOTO M OTPULIATENBHOIO OTKIIOHEHWUI HAMPSXKEHNUA B TOUKax obLuero
NpUCoeaNHEHNUs J0IMKHbI ObITb YCTAHOBIEHLI CETEBOI OpraHu3aumei ¢ y4eToM HeoBxo0aMMOCTU BbIMOSTHEHUS
HOPM HaCTOALLEero cTaHAapTa B TOUKaXxX nepegaydn anekTpudeckon aHeprum.

B anektpuyeckoii cetTn notpebutena AomkHbl ObiTb 06ecneveHbl YCNOBUA, MPU KOTOPLIX OTKIOHEHUS
HanpspKEHUA NUTAHWUA HA 3aXXKMMaXx SMEeKTPONPUEMHUKOB HE MPEBbILLAIOT YCTaHOBMEHHbIX AN HUX A0MNYCTK-
MbIX 3HA4YE€HWI NPU BbINONHEHUN TpeBoBaHMI HacToALEero cTaHgapta Kk KO B TOUKe nepeaaqn anekTpudeckomn
3Hepruu.

Mpu oueHke COOTBETCTBUS IMNEKTPUUYECKON 3Heprun Hopmam K3, OTHOCALMMCA K MeASNEeHHbIM U3me-
HEHUAM HanpsKeHWs!, YCTAHOBIEHHLIM B HACTOSILLEM CTaHAapTte, AOMXKHbl ObiTb NPOBEAEHbI UBMEPEHMUS MO
FOCT P 51317.4.30, nogpasaen 5.12, knacc A, npu 3TOM MapKMpOBaHHbIE AaHHbIE HE YYMTbIBAIOTCA.

4.2.3 KonebaHusa HanpsxkeHua v pnukep

KoneGaHusi HanpspkeHUs anekTponuTaHus (Kak npasuno, NPOAOMKUTENBHOCTEIO MEHEE 1 MUH), B TOM
yKucne oAuHOYHbIE BbICTPLIE M3MEHEHUS HaNPSXKEHNUSA, 0BYCMOBNUBAIOT BO3HUKHOBEHME orimkepa.

Mokasatenamu K3, OTHOCALUMMUCA K KOneGaHMsIM HanpsbkeHusi, sSIBNAIOTCA KPaTKOBPEMEHHas Ao03a
¢nvkepa Py, usmepeHHasi B UHTepsane spemeHu 10 MuH, n gnutensHas fosa dnukepa Py, U3MepeHHas B
WHTepBane BpeMeHu 2 4, B TOYKE nepeaaudn aneKkTpUYecKon SHepruu.
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Ona ykasaHHbIX nokasatenein K3 yCcTaHOBMEHbl Crieaylowme HOpMbl: KpaTKoBpeMeHHas gosa dnukepa
P4 He fomkHa npesbIaTh 3HadeHna 1,38, anutenbHas no3a drnvkepa P He A0MmkHa NPEBLIATL 3HAYEHNSA
1,0 B TeueHune 100 % BpemeHu MHTEpBana B OQHY HEAENIO.

Mpu oueHKke COOTBETCTBUSA AMEKTPUYECKON SHEPrMn HopMam K3, OTHOCALWMMCSA K KonebaHuam Hanpsike-
HUS, YCTAHOBIEHHbIM B HACTOSLLEM CTaHAAPTE, AOMKHbI ObiTb NpoBeaeHbl namepeHus no FTOCT P 51317.4.15,
npu 9TOM MapKUPOBAHHbIE aHHbIE HE YYUTbLIBAIOT.

4.2.3.1 OfUHOYHbIE BbICTPbIE UBMEHEHUS HAMPSXEHNUSA

OOMHOYHbIE BLICTPbIE U3MEHEHUSA HAMPSXKEHUS BbI3bIBAIOTCHA, B OCHOBHOM, PE3KUMU U3MEHEHUSAMU Ha-
rPy3Ku B 9neKTPOyCcTaHOBKaxX NoTpeduTenen, nepeknioyeHnsaMm B cucteme nubo HeUcnpaBHOCTAMU U Xapak-
TEPU3yTCs BbICTPLIM NEPEXOAOM CPEeAHEKBAAPATUYECKOTO 3HAYEHUS HANPSXKEHUS OT O4HOrO YyCTaHOBMBLUE-
rocsi 3Ha4YEHUs K ApYromy.

OObIYHO OAUHOYHbIE DLICTPbIE U3MEHEHUS HAMNPSHXKEHUS HE MPEeBbLIWAT 5 % B ANEeKTPUYECKUX CeTax
HU3KOrO HanpsbkeHUA U 4 % — B 9NEKTPUYECKUX CETAX CPEAHEro Hanps>KeHUsl, HO UHOrAA U3MEHEHUS Ha-
NPSHKEHUSA C Marnon NpoAOIKUTENLHOCTLIO 40 10 % U, 1 [0 6 % U, COOTBETCTBEHHO MOTYT NPOUCXOAUTL
HECKOSbKO pas3 B AieHb.

Ecnun HanpspkeHue BO BpeMs M3MEHEHU nepecekaeT NoporoBoe 3HadYeHwe Hayana nposana Hanps-
XKEHUSI UNM NEPEHanPSKEHUS, OAUHOYHOE ObICTPOE U3MEHEHUE HaMPSHKEHUA KnaccuduuupyoT Kak nposarn
HanpPspKEHUS UMM NepeHanpshkeHne.

4.2.4 HecuHyconaanbHOCTb HANPAXEHUA

4.2.4.1 FTapMOHMYECKME COCTaBMSAIOLLUE HAMNPSXKEHUS

FapMoHuYeckue CoCTaBnsAlLME HaNPHXKeHUST 0OYCMNOBMEHbI, KAk NPaBUNO, HEMMHENHLIMU Harpy3Kamm
nonb30BaTenen 3MNeKTPUYECKUX CETeNl, NOAKIMIYaeMbIMU K SNEKTPUYECKUM CETAM Pa3NUYHOIO HaNPsHKEHUS.
[apMOHWYECKNe TOKU, MPOTEKAaKOLLME B SNEKTPUYECKUX CETAX, CO3AAI0T NaAeHUs HaNPsXKEHUIA Ha MOJSHbIX CO-
NPOTUBMNEHUAX SNEKTPUYECKUX CETEN. [apMOHUYECKNE TOKMW, MOSHbIE CONPOTUBMNEHUST SMEKTPUYECKUX CETEen
W, CNeaoBaTenbHO, HANPSHKEHUSI TAPMOHUYECKMX COCTaBNSAOLIMX B TOUKAX NEPEAayn SneKTpuueckon SHeprum
U3MEHSIIOTCH BO BPEMEHM.

Mokasatensimu K3, OTHOCALWMMUCA K raPMOHMYECKUM COCTaBMISAOLLMM HANPSHKEHNS, ABNSIOTCA:

- 3Ha4YeHus KO3PPUUUEHTOB rapMOHUYECKUX COCTaBNAOLWMX HanpsbkeHusa Ao 40-ro nopsgka KU(,,) B
MPOLEHTaxX HanpsHKeHUs OCHOBHOW rapMOHWYECKOW cocTasnswowern U; B TOUKe nepeaaqn SneKkTpuHeckon
3Hepruu;

- 3Ha4YeHue CyMMapHOro KoadduuMeHTa rapMOHUYECKUX COCTABMSIOLUMX HanpsKeHus1 (OTHOLLEHUS
CcpefHeKBaapaTUYECKOro 3Ha4YeHMs CyMMbl BCEX FapMOHMYECKUX CocTaBnsowmx ao 40-ro nopsiaka Kk cpeaHe-
KBaApaTU4eCKOMy 3Ha4YEHUIO OCHOBHOM cocTaBnstoLLeit) K, %, B TOUYKe nepefaqn aMeKTpUHEecKon SHepruu.

[na ykasaHHbIX nokasatenen KO yctaHOBNEHbI Crneayiowme HOpMbI:

a) 3Ha4YeHus KOIPPULUNEHTOB rapMOHNYECKUX COCTABMAIOLLMX HaNpPsXKeHUA KU(n), yCpeaHEeHHbIE B UH-
Tepsane BpeMeHn 10 MUH, He AOMKHbI NPEBbLILATL 3HAYEHUN, YCTAHOBMEHHbIX B Tabnuuax 1—3, B TeueHue
95 % BpeMeHMW MHTEpBAana B O4HY Heaenio;

0) 3Ha4YeHUs1 KOIPMPULNEHTOB rapMOHNYECKUX COCTABNSAOLMX HANPSHKEHUA KU(n), YCPEAHEHHLIE B UH-
Tepane BpemeHn 10 MUH, HE AOMKHbI NPEBLILATL 3HAYEHUI, YCTAHOBMEHHbIX B Tabnuuyax 1—3, yBenuyex-
HbIxX B 1,5 pa3sa, B TeueHue 100 % BpeMeHU Kaxaoro nepuoaa B O4HY HeAenio;

B) 3HAYEHNSA CyMMAaPHbIX KO3 DULMEHTOB rAPMOHUYECKUX COCTABNAOLLMX HANPSDKEHNS K, YCPEAHEH-
Hble B MHTepBarne BpeMeHu 10 MUH, He AOIMKHbI NPEBLILLIATL 3HAYEHUI, YCTAHOBMEHHbIX B Tabnuue 4, B Teve-
Hue 95 % BpemMeHu MHTepBana B O4HY HEAEN!o;

r) 3Ha4eHUA CyMMapPHbIX KO3MMMULIMEHTOB raPMOHUYECKMX COCTABNAIOLLMX HANPsHKeHUa K, yCpeaHeH-
Hble B UHTEpBane BpeMeHn 10 MUH, He AOMKHbI NPEBbLILATL 3HAYEHUI, YCTAHOBINEHHbIX B Tabnuue 5, B Teve-
H1e 100 % BpeMeHM MHTEepBana B O4HY Heaento.

M3MepeHns HanpsHKeHNs rapMOHNYECKNX COCTaBNSAOLLMX U, 10rKHbI ObITb NPOBEAEHLI B COOTBETCTBUN
¢ TpeboaHuamu MOCT P 51317.4.7, knacc |, B untepeanax spemenn 10 nepnogos 6e3 NpoOMEeXXyTKOB MeXay
UHTEpBanamMu ¢ NocrneaywLum ycpeaHeHneM B uHTepsane spemMenHn 10 muH. B kayecTBe pe3ynbratoB u3-
MepeHuii B uHTepBanax spemeHn 10 NnepuogoB AOMKHbI ObITb NMPUMEHEHbI rAPMOHUYECKME NOATPYNMbl NO
MOCT P 51317.4.7, nogpasaen 3.2.

B kadectBe CyMMapHbIX KO3((UUMEHTOB TapMOHWUYECKUX COCTaBMAIOLNX HaNpPshKeHwus K, O0mk-
Hbl OblTb MPUMEHEHbl CyMMapHble KoadhduumeHTbl rapMoHudeckux noarpynn no FOCT P 51317.4.7,
nogpasgen 3.3.
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Tabnuya 1 — 3HavyeHUss k0aPPULNEHTOB HEYETHBIX FTAPMOHUYECKUX COCTaBASAIOUX HANPSKEHUS], HE KpaTHbLIX TpeM
KU(,,) [eM. 4.2.4.1, nepeuncneHnus a), 6)]

. 3HauyeHuA K03 PULIMEHTOB rAPMOHUYECKUX COCTaBNAIOLLUX HaNPAXeHUs Ku(n), % U 4,
MNopagok rapMOoHUJecKoi ANS HanpsXXeHWs ANeKTPU4ECKo ceTu
cocTasnaiowen n
0,38 kB 6—25 kB 35«B 110—220 kB

6 4 3 1,5

5 3 2,5 1

1" 3,5 2 2 1
13 3,0 2 1,5 0,7
17 2,0 1,5 1 0,5
19 1,5 1 1 0,4
23 1,5 1 1 0,4
25 1,5 1 1 0,4
>25 — — — —

Tabnuya 2 — 3HavyeHuna Ko3pPMUNEHTOB HEYETHBIX FAPMOHUYECKNX COCTABNAIOLUX HAMNPSDKEHUS, KpaTHBLIX TPEM Kuiny
[cM. 4.2.4.1, nepevuncnenus a), 6)]

3HavyeHNA KOIPPULIMEHTOB HANPAXKEHUA rAPMOHNYECKUX COCTaBIAIOLYUX KU(,,), % U,
Mopaaok rapMoHUYeckon NS HAaNPAXEHNA ANEKTPUUECKON CeTU
cocTaBnsowen n
0,38 kB 6—25 kB 35«kB 110—220 kB

3 5 3 3 1,5

9 1,5 1 1 0,4

15 0,3 03 0,3 0,2

21 0,2 0,2 0,2 0,2

>21 0,2 0,2 0,2 0,2

Tabnunya 3 — 3HadeHns KoahPULMEHTOB HaMPSKEHNUA YETHBIX rapMOHUYECKNUX COCTaBNSIOLLMX KU(n) [cM. 4.2.4.1, ne-
peuyncrieHus a), 6)]

3HavyeHNA K03 PULIMEHTOB rapMOHUYECKUX COCTABMSAIOLLUX HANPSXXEHNS KU(,,), % Uy,
MopsAAOK rapMOHUYECKOW ANA HanpsXXeHWA SNeKTPUYeCcKon ceTu
COCTaBMALWEN n
0,38 kB 6—25 kB 35 kB 110—220 kB

2 2 1,5 1 0,5

4 1 0,7 0,5 0,3

6 0,5 0,3 0,3 0,2

8 0,5 0,3 0,3 0,2

10 0,5 0,3 0,3 0,2

12 0,2 0,2 0,2 0,2

>12 0,2 0,2 0,2 —

Tabnuya 4 — 3Ha4eHNA cyMMapHbIX KO3PPULMEHTOB rapMOHNYECKUX COCTaBNAILLNX HanpsxeHna K, [cM. 4.2.4.1,
nepeducrneHune B)]

3HaueHMA CyMMapHbIX K03(PULMEHTOB rapMOHIUYECKIX COCTABNAIOLYMX HanpsxeHua K, %,
AN HANPSKEHUS SNEKTPUYECKO ceTu

0,38 kB 6—25 kB 35 kB 110—220 kB

8,0 5,0 4,0 2,0
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Tabnuya 5 — 3HaueHUs1 CyMMapHbIX KO3 HULIMEHTOB rapMOHUYECKUX COCTABNAIOWNX HanpshkeHusa K, [cMm. 4.2.4.1,
nepevnucneHue r)]

3HaueHUA CyMMapHbIX K03 PULMEHTOB FAPMOHUYECKUX COCTaBRAIOLYMX HanpaxeHusa K, %,
ANA HaNPAXeHUA aNeKTPUYEecKoil ceTn

0,38 kB 6—25 kB 35 kB 110—220 kB

12,0 8,0 6,0 3,0

Mpu oueHke COOTBETCTBUA JNEKTpUYECcKon dHepruum HopMmaMm K3, OTHOCALMMCA K rapMOHWUYECKUM
COCTaBMAIOLLMM HANPSKEHUA, YCTAHOBNEHHLIM B HACTOALLEM CTaHAapTe, MapkKMPOBaHHLIE [l@aHHbIe He Yyu-
TbIBAOT.

4.2.4.2 lHTEeprapMOoHU4eckne CoCTaBnAloLLMe HanpsXKeHUs

YpOBEHb MHTEPrapMOHUYECKUX COCTABMAIOMUX HAMPSDKEHUSI SNEKTPONUTAHUSA YBESNUYUBAETCA B CBS-
31 C NPMMEHEHUEM B SNIEKTPOYCTAHOBKaX YaCcTOTHbIX NMpeobpasoBarenen U Apyroro ynpasnsiowero obopy-
JOBaHMA.

JonycTumble YPOBHWU UHTEPrapMOHUYECKUX COCTaBMSIOLUMX HANPSHKEHNA 3MEKTPONUTAHUA HaxXoAATCA
Ha pacCMOTPEHUMN.

4.2.5 HecummeTpua HanpsxkeHU B TpexdasHbIx cucTemMax

HecummeTpusi TpexdasHo CUCTEMBI HaNpshkeHWn 0ByCnoBneHa HECUMMETPUYHBIMU Harpy3kamu no-
TpebuTenen anNeKTpUYECKon SHEPrun UMM HECUMMETPUEN SNEMEHTOB ANEKTPUIECKON CETU.

Mokasatenamu K3, OTHOCALMMUCA K HECUMMETPUMU HanNpPsDKEHU B TpexdasHbIX cuctemax, aBnaTcs
KOS(PULMEHT HECUMMETPUN HAMNPSHKEHNIA N0 06paTHO nocneaoBartenbHoCTU Koy ; 1 K03(hULUNEHT HECUM-
METPUW HanNPs>KEHUI NO HYNEBOW NOCNEeA0BAaTENLHOCTM Ky .

[ns ykasaHHbIX nokasatenei KO ycraHOBNEHbI CrieaytoLme HoOpMbl:

- 3HaYeHNA KOIPMULMEHTOB HECUMMETPUM HANPSXKEHWA MO 0OPaTHOM NOCNEA0BATENLHOCTU Ky, U He-
CUMMETPUN HaNPsXXEHM N0 HYNEBOW NOCMEA0BaTENLHOCTN Ky, B TOUKE MEPEAAYN INEKTPUUECKON SHEPruM,
yCpeOHEHHbIE B UHTEPBane BpemMeHn 10 MUH, HE A0MKHbI NpeBbIWwaTh 2 % B TeYeHue 95 % BpeMeHU UHTep-
Bana B O4HYy HeZeno;

- 3Ha4eHUs KOIPMDNULMEHTOB HECUMMETPUM HANPsHKEHNIE NO 0OPaTHON NOCNEA0BATENbHOCTU Ky, U He-
CHMMETPUN HaNPSHKEHMA NO HYNEBOW NOCNEA0BATENbHOCTU Ky, B TOUKE NEpeaayumn aMeKTPUHECKON SHEPIUM,
YyCpeOHEHHbIE B MHTepBarne BpemeHu 10 MUH, HE AOIKHbI NpeBbiwaTh 4 % B TevyeHue 100 % BpeMeHU UHTEP-
Bana B OJHYy HeZeno.

Mpu OUeHKke COOTBETCTBMSA JMEKTPUYECKOM 3SHepruu HopMam K3, OTHOCALMMCS K HECUMMETPUM
HanpsXKeHUW, YCTAHOBMEHHBIM B HACTOsILLLEM CTaHAapTe, AOMKHbI ObiTb NPOBEAEHbl W3MEpPEeHUs Mo
MOCT P 51317.4.30, nogpasaen 5.7, knacc A, npu 3TOM MapPKMPOBaHHbIE AaHHbLIE HE YYUTLIBAIOT.

4.2.6 HanpsbkeHua curHanoB, nepeaaBaeMbIX MO NEKTPUYECKUM CeTAM

JonycTumeble ypOBHWU HanpspKEHWUSI CUrHarnoB, nepeAaBaembiX MO 3NEKTPUYECKUM CETSIM, U METOAbI
OLIEHKN COOTBETCTBUA TPeBOBAHMSIM HAXOAATCA HA PACCMOTPEHUM.

4.3 CnyvauHble coObITUA

4.3.1 NpepbiBaHUA HaNpAXeHUA

MpepbiBaHUA HANPSXXEHUA OTHOCAT K CO3AaBaeMbiM NpeAHaMEPEHHO, €CMKU MONb30oBaTernb MNeKTpuye-
CKOW CeTuU UHpOPMUPOBAH O NPEACTOSALLEM MPEPbIBAHUN HAMPSHKEHURA, U K CRYYaiHbIM, Bbi3biIBAEMbIM ANU-
TENbHbIMU UKW KPATKOBPEMEHHBIMU HEUCTIPABHOCTSAMU, OOYCNOBNEHHbIMU, B OCHOBHOM, BHELULHUMWU BO34€EN-
CTBUAMM, OTKa3amn 06OPYAOBaAHUS UIN BITIUSIHUEM 9NEKTPOMArHUTHLIX NOMEX.

CospasaeMble NpeaHaMEPEHHO NpepbIBaHUSI HANPSHXKEHUSA, KaK NPaBuno, o6ycnoBneHsl NpoBeaeHNEM
3annaHMpPoBaHHbIX paboT B 9NEKTPUYECKUX CETSX.

Cny4ainHble npepbiBaHUA HaNPSXEHUA NOAPA3AENsIOT HA ANUTENbHbIE (ANUTENLHOCTL 6onee 3 MUH) U
KpaTKOBPEMEHHbIE (ANUTENbHOCTL He 6onee 3 MuH).

E>xxerogHasa 4actota AnuTenbHbIX NpepbiBaHUii HanpshkeHUs (ANUTENbHOCTbLIO Bonee 3 MUH) B 3HaAYU-
TENbHOW CTENEHN 3aBUCUT OT OCOBEHHOCTEN CUCTEMbI ANEKTPOCHatXeHUA (B NEpBYIO oYepeab, NPUMEHEHUS
KabenbHbIX MW BO3AYLUHLIX SIMHWUIA) U KNIMMATUYECKUX YCINOBUiA. KpaTkoBpeMEeHHbIe npepbiBaHUs HaNPsHXXeHUs
Haubonee BEPOATHbLI NPU UX ANUTENbHOCTU MEHEE HECKONbKUX CEKYHA.
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B TpexdasHbIXx cucTeMax aMneKkTPOCHabXeHUA K NPEepbIBaHUAM HanpshkeHUs OTHOCHAT CUTyauuto, npu
KOTOPOW HanpshkeHMe MeHbLUe 5 % OnopHOro HanmpsXXeHUA BO Bcex hasax. Ecnu HanpsikeHne meHblue 5 %
OMOPHOro HaNPsXXeHUs He BO BCEX pasdax, CMTyauuIo paccMaTpUBaloT Kak MpoBasn HamnpsKeHusl.

XapakTepucTuku KpaTKOBPEMEHHbIX NPEPbIBAHUI HANPSXKEHUS1 NpUBEAEHbI B MPUMNOXEHUN A.

4.3.2 NMpoBanbl HANPAXXEeHUA U NepeHanpsaKeHUA

4.3.2.1 NpoBanbl HanpskeHus

Mposankl HaNPsYKEHUS1 0ObIMHO NPOUCXOAAT U3-3a HEUCNPABHOCTEN B ANEKTPUYECKUX CETAX UMK B 9NEK-
TpoycTaHoBKax noTpedbuTeneil, a Takke Npu NOAKMIOYEHUM MOLLIHOW Harpy3ku.

MpoBan Hanps>xeHusi, Kak NpasBuno, CBA3aH C BO3HUKHOBEHUEM U OKOHYAHMEM KOPOTKOIO 3aMblKaHUsi
WNKU UHOTO PE3KOro BO3pacTaHus TOKa B CUCTEME WUIW SMEeKTPOYCTaHOBKE, NOAKMIOYEHHOW K SNEeKTPUYECKON
cetn. B coorBerctBuM ¢ TpebOBaHWAMW HACTOSALLEr0 CTaHAapTa NpoBan HaNpsHKEHUs pacCMaTpUBaEeTCs
KaK 9neKTpOMarHMTHasi MoMexa, MHTEHCUBHOCTb KOTOPOI ONPEeAEnseTca Kak HanpshkeHMeM, Tak U AnuTerb-
HOCTbIO.

B TpexdasHbix cuctemax aneKTpocHabxeHUs 3a Havano nposana HanpsbKeHWs NPUHUMAIOT MOMEHT,
KOorga HanpspkeHue xoTa Obl B 04HON U3 a3 nagaeT HKe NOPOroBOro 3Ha4YeHMs Havana nposarna Hanpsbke-
HWSA, 32 OKOHYaHWe NPoBarna HanPS>XXEHUA NPUHUMAIOT MOMEHT, KOraa HanpsiXeHue Bo Bcex hasax Bo3pacraer
BbILLE MOPOroBOro 3Ha4€HUA OKOHYaHUA NPOBana HaMpPsHKEHUS.

AnuTenbHOCTL NpoBara HaNPXXeHUss MOXET CcoCcTaBnATb OT 10 MC A0 1 MUH.

4.3.2.2 MepeHanpsKeHus

MepeHanpsxeHus, Kak NpaBuno, BbI3bIBAKOTCA NEPEKNIOYEHUAMMN U OTKIIOYEHMAMU Harpy3sku. MepeHa-
NPSYKEHUST MOTYT BO3HMKATb Mexay dhasHbIMM NPOBOAHMKAMU UK Mexay Pa3HbIMU U 3ALMTHLIM NPOBOAHU-
kKamu. B 3aBUCUMOCTM OT YCTPONCTBA 3a3€MNEHNA KOPOTKUE 3aMbIKaHWUA HA 3EMMI0 MOTYT TakKe NPUBOAUTL
K BO3HWKHOBEHWIO nepeHanpsieHun mexay asHbiMU U HenTpanbHbIM NpoBoAHMKaAMKU. B cooTBeTcTBUM C
TpeboBaHMAMM HACTOALLEro CTaHaapTa NepeHanpsXKeHNs paccMaTpuBaloTCs Kak SrieKTpoOMarHuTHas nomexa,
WHTEHCUBHOCTb KOTOPOW ONPEAENAETCA KaK HaNPsXXeHNEM, TaK U ANUTENbLHOCTDLIO.

XapakTepucTuku nepeHanpsxeHnini NPuBeaeHsbl B NPUNOXEHUN A.

4.3.2.3 Onpegenexdne U oueHKa NPoBanosB HANPSHXXEHWUS1 U NepeHanpPsHKeHNN

Oba siBneHns — npoBarbl U NepeHanpsHKeHUss — Henpeackasyembl U B 3HAUUTENbHOM CTENEHU Criyyaii-
Hbl. YacToTa BO3HMKHOBEHUS UX 3aBMCUT OT TUMA CUCTEMbI 3NEKTPOCHAGXKEHUs!, TOYKU HabnoaeHus,, Bpeme-
HU roga.

XapakTeprcTukim NpoBanoB HANPSHKEHUA 1 NEPEeHanPsXXeHUN, a Taloke AaHHble 06 onpeaeneHun u oLeH-
KEe UX MpUBEAEHbI B MPUINOXEHUM A.

4.3.3 iMnynbCHbIe HanpsiXeHUA

MMMNynbCHbIE HANPSXKEHUS B TOUKE NEpPeAaqy 3NeKTPUYeCKon SHEpruM Nonb30oBaTento aNeKTPUYEcKoi
CETU BbI3bIBAKOTCSH, B OCHOBHOM, MOIHUEBbLIMU pa3psgaMu Unu npoueccamv KOMMyTaLUun B 3NeKTPUYECKoi
CeTU UNU BNEKTPOYCTAaHOBKE NOTPEOUTENS INEKTPUYECKON SHepruu. BpeMs HapacTaHust UMMNYNbCHbIX HaNpsi-
KEHUIN MOXKET U3MEHSATLCS B LUMPOKMX Npeaenax (OT 3Ha4YeHui MmeHee 1 MKC 0 HECKOSbKUX MC).

MMMNynbCHble HanpsHkeHusi, BbiI3BaHHbIE MOMHWUEBLIMU pa3paAamu, B OCHOBHOM MMeIOT 60nblune am-
NAUMTYAbI, HO MEHbLUKE 3HAYEHUS IHEPIUN, YEM UMNYNbLCHLIE HANPSXKEHUS, BbI3BAHHbLIE KOMMYTALIMOHHLIMU
npoLeccamm, XxapakTepusyLmMMICs, Kak npasuno, 6onbLuei AnUTeNbHOCTLIO.

3HaYeHNA NMMYNbCHBIX HAMPSHKEHUI B ANEKTPUYECKUX CETSX HU3KOTO, CPEAHETO U BLICOKOrO Hanpsbke-
HWUsi NpUBEAEHbI B NPUnoxeHumn b.

10
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lMpunoxexue A
(cnpaBouHoe)

XapaKkTepucTUKM NPOBasios, NpepbiBaHWN HaMNpPsHKEHUS
M NepeHanpsHDKeHUN B INEKTPUYECKUX CeTAX

A1 MNpoBanbl U npepbiBaHUA HanpsKeHUs

MpoBanbl U NpepbiBaHNs HanNpsXeHUs knaccupuuympyroT B cootBeTeTBuUM ¢ [ 1 ] (M. Tabnmuy A.1). Lindpel, noMe-
Waemble B sMeiiky TabnuLbl, OTpaXaloT YUCIIO COOTBETCTBYHOLWUX COBLITUIA.

lMpoBankl U NpepbiBaHUS HanpsKeHUs1 uaMepsatoT B cootseTeTBUK ¢ TOCT P 51317.4.30 Ha ocHOBe U3MepeHUi
cpefHeKBafpaTUieCKNX 3HaYeHWd HanpshkeHUs, oBHOBNAEMbIX ANA Kaxgoro nonynepuoga. NapameTrpamu nposanos,
npepbIBaHUiA HANPsDKEHUS, SBMSOLLUXCS 06beKTaMU pacCMOTPEHUS B HACTOSLWEM CTaHfapTe, SBMSIIOTCA OCTaTOMHOE Ha-
npspkeHne (MakcuMarbHoe AeiicTByIoLLee HanpsXXeHWe ANA NPOBanoB U NpepbIBaHUIA) U ANUTENBHOCTb.

B anekTpU4ecKUX CETAX HU3KOro HaNpsKEHUS, YETbIPEXNPOBOAHbLIX TpexdasHbIX CUCTEMaX YYUTHIBAKOT hasHble
HanpsiXeHWS; B TPEXMPOBOAHbLIX TPpeXdasHbIX CUCTEMAX YUUTLIBAIOT IMHENHBIE HAaNPSKEHUS; B CllyYae ofgHOda3Horo nog-
KITIOMEHUS y4UTBIBAIOT NUTatoLee HanpsxeHue (hasHoe Unn NUHENHOe B COOTBETCTBUM C NOAKITIONEHUEM NoTpebuTens).

MoporoBoe HanpspkeHUe Havana nNposana W NpepbiBaHUA NPUHUMALIOT paBHbBIM 90 % OMOPHOrO HaMNpPsKEHUS.

n punMedHaHue — Mpu N3IMepeHUAax B MHOI’OCpaBHbIX cucTemax pekomeHayetca onpeaensTb U 3anucelBaTe HUCNO
das, 3aTparnsaemblxX KaXKabiM cobbiTnem.

[ns snekTpuyeckux ceteit TpexdasHbIX CUCTEM criegyeT MCNONb3oBaTb MHOrodasHoe CBEAEHWe JaHHbIX, KOTOpoe
3aknioYaeTcs B ornpefeneHnn SKBUBaNEHTHOro cobbITUA, XapaKTepusyowWwerocs OAHON ANUTENBHOCTLIO U OfHUM OCTaTOoM-
HbIM HanpsKeHNeM.

Pe3ynkTaTthl MU3MEpeHUii XapakTepuCTUK NPOBaNoB M NPepbIBaHW HANPSXXEHWUSA B ANEKTPUYECKUX CETAX NO AaHHBIM
[1] npuBeneHsl B Tabnuuax A.2 1 A.3.

A.2 MepeHanpsxeHUN

MepeHanpskeHns naMmepsitot B cootseTcTBum ¢ FOCT P 51317.4.30, nogpasnen 5.4, Ha ocHoBe UsMepeHuit cpea-
HeKBaapaTU4eCcknxX 3Ha4eHUin HanpsxeHns, obHOBNAEMBIX ANA KaxAoro nonynepuoga. MNoporoBoe HanpspkeHne Havana
nepeHanpskeHuss npuHuMaroT pasHeIM 110 % onopHOro HanpsXeHUs.

B cpegHeMm 3a rof B TOYKe NMPUCOEAUHEHUS BO3MOXHbLI okorno 30 nepeHanpsi»keHwid. Mpu obpbiBe HyreBoro npo-
BOZHWKa B TpexdasHbIX 3reKTPUHECKMX CeTAX HanpsbkeHuem Ao 1 kB, paboTatowux ¢ rnyxo 3aseMneHHOW HelTpansio,
BO3HMKAIOT BPeMeHHbIE MepeHanpsaXeHUa Mexay dasoi 1 3emMneil. YpoBeHb Takux nepeHanpspkeHnid Npu saHavnTenbHom
HECUMMETPUMN basHbIX Harpy3ok MOXET AOCTUraTb 3HAYEHUA NTMHENHOrO HanpsXXeHUs, a ANUTENbHOCTb — HECKOMbKUX
Yacos.

B cucTtemax HU3KOro HanpsikeHWs, npu onpegenieHHbIX 06CcToATeNnbLCTBax, HeNCNPaBHOCTb, NPOM3oLLIeLIas arek-
TPpUYECKM BhILe TpaHchopMaTopa, MOXET NopoaUTs BPEMEHHLIE NepeHanpsXeHnsa Ha CTOPOHE HU3KOTo HanpshkeHus Ha
BpeMS, B TE4EHWEe KOTOPOro MpoTeKaeT TOK, BbI3BaHHLIA HEUCMPaBHOCTLIO. Takne nepeHanpsXeHus B obLeM criydae He
npesbiwatot 1,5 KB.

[ns cucteM cpeHero HanpsKeHUs oxXugaemoe 3Ha4eHWe Takoro nepeHanpsHKeHnst 3aBUCUT OT TUNa 3aseMeHns B
cucTeMe. B cucTemax ¢ xecTko 3a3eMNeHHON HeWTpanbio UMK € 3a3eMneHnem HeilTpanu Yepes conpoTUBeHne 3HaveHne
nepeHanpsxeHns obbIYHO He npeBbiwaeT 1,7U,. B cuctemax ¢ M30NMpoBaHHON HEMTParbio UK C 3aseMIeHneM HelTpa-
N Yepes peaKkTop 3Ha4YeHne nepeHanpsHKeHs o6bI4YHO He NpeBbillaeT 2,0U,. Tun 3aseMiieHuns yKkasblBaeTCcA onepaTopom
ceTu.
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Tabnuya A1 — KnaccudukaLms NpoBanos 1 NpepbiBaHWi HANPSBKEHWS MO OCTATOMHOMY HaNPSHKEHNIO 1 ANUTENBHOCTM

OcTaTtoyHoe

fnuTenbHocTk NpoBarna (MpepbiBaHus) HanpsxeHns A, ¢

HanpsxeHve u,
% ornopHoro
HanpsaxeHus

0,01 < At,<0,02 | 0,02 < A, < 0,02

0,02 < At;<0,5

0,1 <At;<0,2

0,5 < At <1

1<At;<3

3<At;<20 | 20 <At <60

60 < At < 180

90 >u =85

85>uz=70

70>u=40

40>u=10

10>u20

MpumeyaHus

1 JaHHble No npepbiBaHUAM HaNPSXXEHWS BHOCAT B MOCNEAHIOK CTPOKY TabnuLbl B COOTBETCTBUM € 4.3.1.
2 [inAa cyulecTsytoLLero n3amepuTensHoro obopyAoBaHUs U CUCTEM AUcneTYepusaumn Tabnuuy A.1 NpUHUMAaLT B KadecTBe peKoMeHaaLmu.

Tabnuya A2 — PesynbraTsl U3MEPEHUIA XapakTepucTIK NPoBaros U NpepbiBaHuil HaNpsbxeHUs ANA KaGeNbHBIX ANeKTPUYEcKUX ceTel

OcTaToyHoe HanpaxXeHue u,

OnuTtenbHocTb Nposana (NpepbiBaHns) HANPAXeHNA Af,, ¢

% OMOPHOIO HaMpAXeHus
0,01 < At,<0,1 01 <At,<05 0,5<At, <1 1<At,<3 3<At, <20 20 < At,< 60
90> u>70 63 38 8 1 1 0
70> u =240 8 29 4 0 0 0
40>uz20 6 17 1 3 0 0
u=0 1 1 2 1 1 10

Ta6nuuya A.3 — PesyneraTel U3MepeHUil XapakTepucTUK NPOBanos W NpepbiBaHWiA HaNpPsKeHWs ANA CMellaHHbIX (KabemnbHbIX 1 BO3AYLUHLIX) ANEKTPUYECKMX CeTeil

OcTaTouHOE HanpaxeHue U,

AnuTeneHocTb NpoBarna (NpepbiBaHNsA) HanNpsxXeHus At ¢

% OMOpPHOro HanpsXeHWUs
0,01 <At <01 01 <At <05 0,5 <At <1 1<At;<3 3<At;<20 20 < At, <60
90 >u=270 111 99 20 8 3 1
70> u=40 50 59 14 3 1 0
40>u=0 5 26 11 4 1 1
u=0 5 25 104 10 15 24

0102—6vIvS d 1001
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MpunoxeHue b
(cnpaBouHoe)

3HaYeHUA UMNYSILCHBIX HAMPSHKEHUI B TOYKAX OGLLEro NPpUcoeauHeHus,
BbI3bIBa€MbIX MOSIHUEBbLIMU Pa3psagaMu M NpoueccamMm KOMMyTaLuu

PacyeTHble 3HaYeHUs UMMYNLCHBIX HanpsKeHUi, Bbi3biBAEMbIX MOSTHUEBBLIMU paspsfaMi B TOYKax npucoeguHe-
HUS K SNEKTPUYECKON ceTU, NoKasaHHbIX Ha pucyHke 5.1, npuBefeHbl ANsi hasHbIX HOMUHAMBHBIX HaNpsKEHWd CeTH 1
CMpaBeAnuBLl MPU YCIIOBUU, YTO pacnpefenuTenbHbie YCTPOWCTBA U MUHUK SMIeKTPoNepeaaYn B SNIeKTPUYECKUX CETSX U
3MEKTpoyCTaHOBKax NOTPebUTENS BLINOMHEHLI B COOTBETCTBUM C [2].

Ui =T w1

b

e

N
3
r73Y
\.v./’

— UHZ

<
|

BN v
b
OTtnaitka
BN
BN Kn Kn
c e k
PM-A PM-6 PM-B

BT — BosgywHana nuHua, KI — kabenbHada nuHud; PM-A, PT-B, PM-B — pacnpegenuTernbHble nogctaHuum; Tpy, Tp, — CUnoBble TpaHc-
opmaTtopel; Uy, Uy, — HanpsxeHUs Ha NepBUYHON 1 BTOPUYHOI 0GMOTKax CUroBoro TpaHcgopmatopa; a, b, ¢, d, e, f, g, k I, , m, n —
BO3MOXHble TOUYKU NPUCOEANHEHNA K ArEKTPUYECKON CETU

H1

PucyHok B.1 — Touku npucoeguHeHUs K aNeKTpU4eckon ceTm

DopMbl UMMYNbLCOB, XapakTepHble ANA TOMEK NPUCOEANHEHUA Ha pucyHKe B.1, nokasaHbl Ha pucyHkax 6.2 — B.4.
U, kBA

Un

13 \//\v t, MKc

PucyHok B.2 — ®opMa umnynbcoB, XapakTepHasa Ans TOMeK NpUcoeiuHeHuns a, ¢, d, e Ha pucyHke b.1

13
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U, xBA
U,

m

3-10 |

1-5 \/ \./ t, MKC

PucyHok B.3 — ®opma umnynscoB, XapakrepHas
NS TOueK npucoeanHenus f, g, n Ha pucyHke b.1

U xBj

Upl2

10-40 t, Mke

1-10 PucyHok B.4 — ®opma uMnynbCcoB, XapakTepHasn
ZNs ToYeK npucoeanHeHns b, I, k Ha pucyHke b.1

3Ha4eHns UMNYNbCHBLIX HANPSXXEHWA, Bbi3biIBaeMbIX MOMTHUEBLIMU pa3psifiaMu B TOYKaxX NPUCOEANHEHUS K aneKTpu-
YecKol ceTU, MoKasaHHbIX Ha pucyHke B.1, npuBeaeHsl B Tabnuue B.1.

Tabnunuya B.1 — 3Ha4eHMs UMNYNbCHBLIX HANPSXXEHWIA, BbI3bIBAaEMbBIX MONHUEBLIMU pa3psaamu, kB

MecTo pacronoxeHus BapuaHTh! Touek HoMuHanbHoe HanpsxeHue anekTpuyeckoii cetu, kKB
TOYEK NpUCoeJUHeHUs Ha pucyHke bB.1 0,38 6 10 35 110 220
ac 5) 100 125 325 800 1580
BosgyLwHasa nuHuA )
(B1) b — 160 190 575 1200 2400
2000 2000 2000 2000 —
d 5) 100 125 325 800 1580
KabenbHas nunus (K1) 2 — 34 48 140 350 660
e, K — — — — — —
CunoBoit TpaHchopmaTop f, g, nY — 60 80 200 480 750
(Tp) m — 34 48 140 350 660

1) B BapuaHTe ToueK NPUCOENNHEHUA b B YMCAIUTENE YKa3aHO UMMYIbCHOE HanpsKeHUe Ha MeTannuUecknx 1 xe-
ne30b6€eTOHHLIX OMopax, B 3HaMeHaTene — Ha AepeBsiHHbIX onopax.

2) MNYrbCHBIE HaMPSXKEHNA B TOUKE MPUCOeAMHEHUs [ COOTBETCTBYIOT Cryyalo OTCYTCTBUA BO3AYLUHOMA MUHUN
aneKkTponepefaun Ha CTOpOHe BTOPUYHOrO HanpsbkeHns U, TpaHcdopmatopa Tp, (CM. pucyHok B.1) n 3HaueHnaMm Ha-
npspkeHnn 06MoToK Tp, U4, U,p, COOTBETCTBYIOIMM [BYM HOMUHAMBHBIM HaMpshKeHUsIM, pacronioXeHHbIM psSAoM B
LUKane cTaHAapTHBIX HanpsXeHuid (Hanpumep, 35 n 10 kB, 110 n 220 kB).

Mpu Apyrux coveTaHnsx HOMUHanNbHBIX HanpsbkeHuin Tp, (HanpuMep, 110 n 10 kB, 35 n 6 kB 1 T.4.) UMNynbCHble
HanpsXXeHWs1, MPOXoAsLiMe Yepes 0OMOTKMU TpaHcdopmaTopa, MeHbLLE YKasaHHbIX 3HaYEHWiA.

3 Mpw Hanuyun Ha pacnpepenuTenbHON nogctaHuuu Tuna Pr1-B, PM-B (cM. pucyHok B.1) BO3gyWwHbLIX NUHWIA
aneKkTponepeaaqn 3Ha4eHUs UMMYNbCHBIX HanpsXeHWn B TOYKaX NMPUCOefUHEHUs € U K Takue Xe, Kak B BapuaHTte To-
Yek npucoefunHeHns d u ¢. MNpwn oTcyTCTBUM Ha pacnpefenuTensHoin noacTaHumm tuna Pri-b, Pr1-B Bo3aywHbIX nuHui
anekTponepeaaqdu UMNynbCHblE HaNpPsHKeHWs B TOYKaxX NPUCOEANHEHUA € U K ONpeaensioTea 3HaYEHUAMU UMNYNBbCHBIX
HanpsKeHWii B Ha4ane kabenbHOW NMUHUM (TOYKM d U1 [), yMEHbLLEHHBIMU B COOTBETCTBUM C AAHHLIMU MO 3aTyXaHWIo rpo-
30BbIX UMMYNbCOB B KabenbHbIX MMMHUAX B 3aBUCUMOCTU OT ATTUHBLI TUHUK.

14
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OkoHyvaHue mabnuuypl b1

4) YikasaHHbIE B JaHHOI CTPOKe 3HaYeHUs UMMYMLCHBIX HANPSXKEHWA CpaBeaMBLI MPU YCHOBUN PACTIONOXEHNS
Touek obLero npucoeauHeHus f, g, n Ha BBOAax CUIOBOro TpaHcgopmaTopa 1 HanMyMmu CBs3M paccmaTtpuBaemoii 06-
MOTKW C BO3AYLLUHOW NIMHUEA. [1pn OTCYTCTBUM CBA3M (TOYKa M Ha pUcyHke B.1) uMnynbCHble HanpsXXeHNs COOTBETCTBYIOT
TOUKe NpucoeanHeHus /.

5) 3HaueHUs MMNYNBCHLIX HaMpsKeHWii ¢ BEpOATHOCTLI0 90 % He NpeBbiwatoT 10 KB — B BO3AYLLHON CeTU Ha-
npsbkeHuem 0,38 kB n 6 kB — Bo BHyTpeHHeii NpoBogke 3aHuiA 1 COOPYKEHWUIA.

3Ha4eHNsA KOMMYTaLMOHHBLIX UMNYNbCHBLIX HANPSXKEHWIA NpU UX ANUTENBHOCTU Ha yposHe 0,5 aMnnuTyabl UMNYnNb-
ca, pasHoii 1000 — 5000 Mkc, npuBefeHbl B Tabnuue b.2.

Ta6bnuya b.2 — 3HavyeHUss KOMMYTaLMOHHBLIX UMNYSLCHBIX HANPSKEHUIA

HomuHankHoe HanpsixeHne 0,38 3 6 10 20 35 110 220
anekTpuyeckon cetu, kB
KoMMyTaLmoHHoe uMnynscHoe
HanpsokeHme, KB 4,5 15,5 27 43 85,5 148 363 705

BepoATHOCTb MpeBbILLEHUA 3HAYEHU KOMMYTALWOHHBIX WUMNYNBCHBLIX HanpsbkeHwi, ykasaHHbiX B Tabnuue b.2,
cocTaBnser He bonee 5 %, a 3Ha4eHMA UMNYNbLCHBIX HAMNPSPKEHWUM, Bbi3biBAaEMbIX MOMHUEBLIMU paspsaaMu (CM. Tabnu-
uy b.1) — He 6onee 10 % ANA BO3AYLUHLIX NUHUIA C METANMIUYECKUMU U XKene306eToHHBIMKU onopaMu U 20 % — ANA Bo3-
LYWHbBIX NIVHWA ¢ AepEBSHHBIMUA OMOpaMMu.

3Ha4eHns UMMYNbCHBLIX HaNpsPKeHWR, Bbi3biBaEMbIX MOMTHUEBLIMU pa3psfaaMu B 3NEKTPUYECKOH ceTU noTpebuTtens,
MOTYT MpeBbILLaTh YKaszaHHble B Tabnuue B.1 3Ha4eHus 3a c4eT MOMHUEBLIX NOPaXeHUi B camMoil ceTu notpebutens, oT-
paxeHWi N NpenoMIeHniA UMNYNbLCOB B CETU NOTPebUTens M YacTMYHO — 3a cHeT pasbpoca napaMeTpoB MMNYMbLCOB.
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