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[lpeaucnoBue

Llenu n npuHuunel ctaHgapTusaumm B Poccunuckon deaepaumnn yctaHoBrneHbl PeaepanbHbIM 3aKOHOM
oT 27 aekadbpa 2002 r. Ne 184-P3 «O TeXHMYECKOM perynmpoBaHuny, a npasuna npuMeHEHNA HaLUMOHarnbHbIX
craHaaptoB Poccunckon depgepaumm — [OCT P 1.0—2004 «CtaHpaptusauma B Poccunckomn dbeaepaunn.

OCHOBHbIE MONOXEeHUa»

CBeaneHuda O cTaHaapTe

1 PASPABOTAH ObLectBoM ¢ orpaHU4YeHHON OTBETCTBEHHOCTLIO «JIMHBWUT» 1 TexHn4yeckum KomuTe-
TOM No ctaHaaptusaunn TK 30 «3nektpoMarHutHasg COBMECTUMOCTb TEXHUYECKNX CPEeaCTB»

2 BHECEH TexHun4yecknm KoMuUTETOM MO cTaHaaptudauun TK 30 «GnekrpoMmarHutHasag COBMECTUMOCTb
TEXHUYECKNX CPEACTB»

3 YTBEPXIOEH  BBEOEH B OEVCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuto u metponornn ot 21 gekadpsa 2010 r. Ne 904-ct

4 B HacTodwleM cTaHaapTe y4dTeHbl OCHOBHbLIE HOPMAaTUBHBLIE MONMOXEHUA €BPOMEUCKOro crtaHaapTta
EH 50160:2010 «Xapakrepuctukn Hanps>XeHUs 3neKTpuyecTBa, NocTaBnsgeMoro ooLleCcTBEHHbIMU pacrpe-
nenutensHbiMK ceTaMmmu» (EN 50160:2010 «Voltage characteristics of electricity supplied by public distribution

networks», NEQ)

S BBEOEH BINEPBbIE

VIHbopmauusa 06 UBMEHEHUSaX K HacmosdauweMy cmaHoapmy rnybnukyemces 8 exe200H0 u30asaeMoM UH-
chopMayUOHHOM yKaszamerse «HauuoHanbHbIe cmaHoapmbl», @ meKkcm usMeHeHuU U rnornpasoK — 8 eXXxeme-
CAYHO u3daeaembix UHPOPMAaUUOHHbIX yKa3amernsax « HayuoHarnbHble cmaHoapmbi». B criydae nepecmompa
(3aMeHbl) unu ommMeHbl Hacmosduea2o cmaHoapma coomeememeyrouiee yeseooMmreHue byoem onybrnukoeaHo
8 eXXeMeCcs4YHO u3odasaeMomMm UHpopMayUOHHOM yKazamerne « HayuoHarnbHble cmaHoapmbel». Coomeemcemay-
rowlasa uHgopmayus, yee0oMeHUsa U meKemsel pasmellaromcesa makxxe 6 UHbopMayUuoHHOU cucmeme obuyezo
r10/1b308aHUA — Ha ouyuarnbHOM catime ®eodeparibHO20 azeHmemesa rno MexXHU4YeCcKoMy peaynupoeaHuio U

Memporoauu 8 cemu IHmepHem

© CtaHgaptuHdopm, 2012

Hactoawmmn ctaHgapt HEe MOXET ObITb MONTHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NMPOCTPaHEH B Ka4yecTBe odhmuUmnanbHoOro nagaHus 6e3 paspewesns degepanbHOro areHTcTaa no TEXHUYECKO-
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HALULWOHAJIbHBIN CTAHAOAPT POCCUUNCKOWN PEOEPALUNWN

IJreKTpUulyecKas IHeprus.
COBMEeCTUMOCTb TEXHUYECKUX CpeacTB 3NeKTPOMarHuTHaAa

HOPMbl KAYECTBA 3JIEKTPUYECKOW 3HEPI'UU
B CUCTEMAX 3JIEKTPOCHABXEHNA OBLLUEIO HASHAYEHIAA

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

[1ata BBegeHusas — 2013—01—01

1 Obnactb NpUMeHeHus

HacTtodawmn ctaHaapT yCTaHaBNMMBAET NoKa3aTenu M HOPMbl KQ4YECTBA aNEeKTpu4eckon aHeprun (K3) B
TOoYKax nepeaadn anekTpu4eckon SHEepPrum nonb3oBaTenam ANEKTPUYECKUX CETEN HU3KOIo, CPeaHEro N BbICO-
KOro Hanps»XeHMn CUCTEM INEKTPOCHADXEeHNA 00LLero Ha3Ha4YeHua nepemMeHHoro Toka yactotomn 50 u.

[TpumevyaHune — OnpegeneHna HU3KOro, cpeHEro U BLICOKOro HanpsaXXeHun npmeegeHsl B 3.1.11 — 3.1.13.

TpeboBaHUA HACTOALLEro cTaHaapTa NPUMEHSAOT NPU yCTAHOBNEHUN HOPM K3 B 9NEKTPUYECKUX CETHX:

- CUCTEM 3NeKTPOCHaDXeHnsa o0Lero Ha3Ha4YeHus, NPUcoeanHeHHbIX K EAMHON 3HEepreTu4ecKkon CUCTe-
Me Poccuu;

- U30JIMPOBAHHbIX CUCTEM 3NEKTPOCHADXEHNA 00LLEro HasHa4YeHuUA.

TpeboBaHMA HACTOALLEro cTaHaapTa NPUMEHSAIOT BO BCEX pexXMmMax padoTbl CUCTEM INEKTPOCHADXKEHNS
0o0LLero Ha3Ha4YeEHUA, KPpOMeE PEXXUMOB, 00YCNOBIMEHHbIX:

- obcroATeEnbCTBAMU HEMPEOAONMUMON CUTbI: 3€MNETPACEHUAMU, HABOAHEHNAMW, yparaHammu, rnoxapa-
MW, rpaXkgaHCckumu decnopagkamu, BOEHHbIMU AENCTBUSIMM;

- onybnukoBaHMeM HOPMATUBHO-NPAaABOBLIX aKTOB OpPraHOB BMacTu, ycTaHaBNMBalOLLMX npasuna Bpe-
MEHHOI0 3HEProcHabXKeHUA;

- BBEel€HUEM BPEMEHHOIO 3NEKTPOCHADKEHUA NONb30BAaTENEN ANEKTPUYECKMX CETEN B LIENAX YCTpaHe-
HUA HEUCNPAaBHOCTEW UMW BbINONHEHNA paboT N0 MMHUMKU3ALUKN 30HbI U ANMUTENBLHOCTU OTCYTCTBUA 3NEKTPO-
CHabXkeHus.

HacTtoawmn ctangapTt npegHasHadYeH Ansg NpMMEHEHUsa Npyu YyCTaHOBNEHUM U HOPMUPOBAHUM NMOKa3aTe-
nen K3, cBA3aHHbIX C XapakTepUCTUKAMKN HANPSHKEHNS ANEKTPONUTAHUSA, OTHOCALLMMUCSA K YaCTOTE, 3HAYEHMU-
AM U hopMe HaANPSXKEHUSA, a TAKXKE K CAMMETPUN HANPSHKEHUI B TpeXdasHbIX CUCTEMAX ANEKTPOCHADXKEHNS.
[laHHbIE XapaKTEPUCTUKN HANPSHKEHUSA NOABEPXKEHBI UBMEHEHUAM U3-3a U3AMEHEHUIA HArpy3Kku, BNUAHUA KOH-
OYKTUBHBIX 3MEKTPOMArHUTHbLIX MOMEX, CO34aBaeMbIX OTAENbHbIMA BUAgamMu 0DOpPYyJOBaHUA, U BO3HUKHOBE-
HUSE HEUCMPABHOCTEW, BbI3bIBAEMBbIX, MaBHbIM 00pa3oM, BHELUHUMU CODbITUAMKU. B pesynsrate BO3HMKAIOT
Cny4vyalnHble UIBMEHEHUS XapakTEPUCTUK HANPSXKEHUSA BO BpeMEHU B NMOOOI OTAENBHON TOYKE Nnepeaavmn anekx-
TPUYECKON SHEPIUM NOMNb3OBATENI INEKTPUYECKON CETU, a TAKXKE CNy4YanHbIE OTKNMOHEHUS XapaKTepPUCTUK
HaANPSHXKEHUA B PA3NUYHbIX TOYKAX Nepesadun anekTpuideckon SaHEPrnn B KOHKPETHLIN MOMEHT BPEMEHM.

YUyuTbIBasA HEMPEACKaA3yeMOoCTb pada ABMNEHWUN, BNUAIOLLMX HA HANPSHKEHUE, He NPeacTaBnsaeTCa BO3-
MOXXHbIM YCTAHOBUTb ONpeaeneHHble 40NyCTUMbIE TPaHULbI 3HAYEHUI 411 COOTBETCTBYIOLLUMX XapaKTEPUCTUK
HanpsHkeHus. NMo3TOMy U3MEHEHUA XapaKTEPUCTUK HANPSXKEHUSA, CBA3AHHbIE C TAKUMU SBNEHUAMMU, KaK, Ha-
npumMep, NPOoBanbl U NPEPbLIBAHUSA HANPSHKEHUSA, NEPEHANPSHKEHNA U UMMNYITIbCHbIE HAMPSHXKEHUS, B HACTOSALLIEM
CTaHAapTe HE HOPMUPYIOTCS. [pu 3akOYEHUM AOrOBOPOB HA NMOCTABKY UMW Nepeaadvy 3nekTpu4eckon aHep-
MU CNEeAYeT YYUTbIBATb CTAaTUCTUYECKNE JAHHbIE, OTHOCALLUMECH K TAKUM XapakTepPUCTUKAM.

N3paHune odpuyumanbHoe
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HopMbl K3, yCTAaHOBNEHHbIE B HACTOALLUEM CTaHAApPTE, HE pacCMaTPUBAIOT B KAYECTBE YPOBHEN 9NEK-
TPOMarHUTHOU COBMECTUMOCTU ANA KOHAYKTUBHbIX SNEKTPOMArHUTHbIX MOMEX U NpeAenbHbIX 3HAYEHUN KOH-
OYKTUBHbIX 3MNEKTPOMAarHUTHbIX MOMEX, co3aaBaemMbiX 00OpyAOBAHUMEM INEKTPOYCTAHOBOK NOTpeduTenen
ANMEKTPUYECKON SHEPTNUN B CUCTEMAX BMNEKTPOCHADKEHUA 00LLEro Ha3Ha4YeHus.

Hopmbl KO B 3MeKTPUYECKUX CeTAX, HaxXoASALWMNXCA B CODCTBEHHOCTU MOTPeOUTENEn I3reKTPUYecKou
QHEPruun, A0MKHbI COOTBETCTBOBATL HOpMaM K3, ycTaHOBNEHHbLIM HACTOALLUMM CTAaHAAPTOM.

MeToabl namepeHnda nokazarenen K9, npuMmeHdaemble B COOTBETCTBUU C HACTOALLMM CTaHOApPTOM, yCTa-

HOBIeHbl B [OCT P 51317.4.30 u TOCT P 51317.4.7.

2 HopMmaTuBHbIE CCLINIKU

B HacTtodwem craHaapTe UCMorb3oBaHbl HOPMATUBHbLIE CCLINIKM HA CneayloLwne ctaHgapThl:

[OCT P 51317.3.3—2008 (M3OK 61000-3-3:2005) CoBMEeCTUMOCTb TEXHUYECKUX CPEACTB SNEKTPO-
MarHuTHaga. OrpaHn4eHne N3MEeHEeHUn HanpsKeHus, KonebaHun HanpsXeHusa n pnukepa B HU3KOBOSbTHbIX
cCucTemMax arnekTpocHabxeHna odLlero HasHavyeHuns. TexHu4yeckme cpeacrea ¢ noTpedbnsaemMoiM TOKOM HE DO-
nee 16 A (B ogHon dpase), NoAKIIoHaEMbIE K MEKTPUYECKON CETU NPU HECOONIOAEHNN ONpeaeneHHbIX YCIOo-
BUMU nogknoyeHna. Hopmbl U METOAbI UCMbITAHUN

[OCT P 51317.4.7—2008 (M3OK 61000-4-7:2002) CoBMECTUMOCTb TEXHUYECKNUX CPEACTB INEKTPO-
MarHuTHasa. OdLee pykoBOACTBO MO cpeacTBaM U3MEPEHUN U N3SMEPEHUAM rAPMOHUK U UHTEPrapMOHUK AN

CUCTEM 3MNEKTPOCHADXKEHUA N NOAKMIOMAEMbIX K HUM TEXHUYECKNX CPEACTB

[OCT P 51317.4.15—99 (M3K 61000-4-15-97) COBMECTUMOCTb TEXHUYECKUX CPEACTB dNeKTpomar-
HUTHaA. PninkepmeTp. TexHnyeckne TpedoBaHUA N METOAbl UCTbITAHUN

[OCT P 51317.4.30—2008 (MOK 61000-4-7:2002) CoBMECTUMOCTb TEXHUYECKNX CPEACTB 3NEKTPO-
MarHutHaa. MeTtoabl USMEepPEeHN nokasarenen Ka4ecrtea SNeKTpU4eCKon SHEPIUK

[OCT 29322—92 CTtaHaapTHble HanpsXXeHus

MpnmeyaHune—IlNpn NONbL30BaHNM HACTOALLUM CTaHAAPTOM LieniecoobpasHo NpoBePUTh 4 eACTBUE CCINTOYHBIX
CTaHgapToB B MHOPMaLIMOHHOW cucteme oOLLEro nonb3oBaHUsa — Ha oduunanbHoM canTe PepepanbHOro areHTCTBa
Mo TEXHWYECKOMY PEryrMPOBaHNIO U METPOSIOMMU B CETU MHTEPHET UMK MO eXerogqHo nsgaBaeMoMy MHPOPMaLNOHHOMY
yKasaTento «HaunoHanbHble cTaHgapThl», KOTOpbIA onybnukoBaH Mo COCTOSAHUIO Ha 1 ssHBaps TeKyLero roga, U no co-
OTBETCTBYIOLLMM EXEMECHAYHO U3JaBaeMbiM MHDPOPMALUNOHHBIM YKazaTenam, onybnnkoBaHHbIM B TeKylleM roay. Ecnu
CCbIITOMHBIA CTaHAapT 3aMeHeH (M3MEHEH), TO NMPWU MONb30BaHUM HaCTOSLWMM CTaHAapTOM CreAYeT PYKOBOACTBOBATLCH
3aMeHsAWMM (M3MEHEHHBIM) CTaHAapToM. Ecnun ccbinoyHblA cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NOMNOXeHWe, B KOTOPOM

AdHa CCblJ1Ka Ha Helro, NPpUuMeHAETCA B YaCTH, HE 3anaFVIBaI-0LLl|6ﬁ ITY CCbIJIKY.

3 TepMUuHbI, onpeaeneHusa n 0oo3HavyeHuUs

3.1 TepMUHBI U onpeageneHus

B HacTtodwlem craHaapTe NpUMEHEHbI CneayoLne TEPMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnamMn:

3.1.1 cuctema 3aneKTpocHabxeHusa oouwero HasHayeHuA: COBOKYMHOCTb 3MEKTPOYCTAHOBOK U 3IEK-
TPUYECKUX YCTPOWNCTB, NpeaHasHa4vYeHHbIX ANa obecnevyeHns anekTpuyeckon SHEPrnen pasrnuyHbixX NoTpedu-
TENEWU ANEKTPUYECKNX CETEMN.

3.1.2 nonb30oBaTenb INneKTpuyeckoun cetu: CTopoHa, nony4varLlas anekTpUYeCcKyro SHEPIUIO OT ArEK-
TPUYECKON CETU NUOO nepeaaroLLasa SNEKTPUYECKYIO SHEPTULIO B ANEKTPUYECKYIO CeTb. K Nonb3oBaTeNnsM 9nekK-
TPUYECKMUX CETEN OTHOCAT CETEBbLIE OpraHM3auun U NHbIX BNaaernbLEB SNEKTPUYECKUX CETEN, NOTPedbUTenen
ONEKTPUYECKOU BHEPTUK, a TAKKE FTEHEPUPYIOLLIME OpraHu3aumnu.

3.1.3 pacnpegenutenbHaa INeKTpuyeckasa cetb: COBOKYNHOCTbL AMNMEKTPOYCTAHOBOK ANA nepeaayn u
pacnpegeneHnsa aNeKTPUYECKON 3HEPINN MeXay NONb30BaTENAMU ANEKTPUYECKOU CETU, COCTOALLAA N3 NOA-
CTaHUWUN, pacnpeaennTenbHbiX YCTPOUCTB, TOKONPOBOA 0B, BO3AYLUHbLIX N KAOENbHbIX NMMHUW 3MneKTpornepea-
4yu, padoTtaroLunx Ha onpeaeneHHoOn TEPPUTOPUN.

3.1.4 ceTeBada opraHusauua: OpraHmsaums, Bnagerowas Ha npase coOCTBEHHOCTU UMM HA UHOM YyCTa-
HOBNEHHOM dbeaeparibHbIMWU 3aKOHaMMU OCHOBAHUU OOBbLEKTAMM INEKTPOCETEBOr0 X035MCTBA, C UCMONb30-
BAHWEM KOTOPbLIX OKasblBalOLLaA yCNyru no nepeaade anekTpn4eckon SHEeprum n ocyLUeCTBNAKLLIAa B yCTa-
HOBINEHHOM MOPAAKE TEXHONOIMYECKOE MPUCOEeAUHEHUE BHEPronpUHUMAKOLLNX YCTPOUCTB (SHEPreTUYECKUX
YCTAHOBOK) HOPUANYECKUX N DUINYECKNX ML, K ANEKTPUYECKUM CETAM, a TaKXKEe OCYLLECTBNAOLLIAA NpaBo 3a-
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KIIOYEeHNAa A0roBopoB 00 oKka3aHUKM yCnyr no rnepenade anekrpuyecKkon 3HEPrum ¢ UCrorib3oBaHNEM OObLEKTOB
3NMEKTPOCETEBOrO X03UCTBA, NpuHagnexawwmx Apyrum coOCTBEHHUMKAM U MHbIM 3AaKOHHbIM Briagenbuam W
BXOAALUMX B €AUHYIO HALUMOHATBbHYIO (0DLLEPOCCUNCKYIO) ANEKTPUYECKYIO CETb.

3.1.5 noTpedbuTennb 3NeKTpuyeckon aHeprum: Kopnanyeckoe nnm pusnyeckoe nuuo, OCyLLECTBALO-
LLIe€ MONb30BaHUE ANEKTPUYECKOU dHEPrmen (MOLHOCTbIO) HA OCHOBAHUU 3aKOYEHHOTO A0roBopa.

3.1.6 TOUYKa nepeaavm NEeKTPUYECKOUN IHEePrun: Touka aNeKTpPUYEeCKon CETU, HaxXoadaLLIAACAa Ha NMUHUN
pasgena o0ObLEeKTOB 3NEKTPOIHEPIreTUKU MEXOY Bnaaenbuamu no npu3HakKy cobCctBEHHOCTU UNU BnageHUa Ha
MHOM NPeayCMOTPEHHOM beaepanbHbIMU 3aKOHAMU OCHOBAHWUW, ONpeaeneHHasa B NpoLecce TEXHONOornye-
CKOro NpucoeanHeHns.

3.1.7 TOYKa obLwero npucoeaAnHeHUA: InNeKTpruyeckn onmxanuasa K KOHKPETHON Harpy3ke nosrib3oBa-
TENA CETU TOYKA, K KOTOPOU NPUCOEeANHEHbI HArpy3kn Apyrux nonb3oBaTeneun CETH.

3.1.8 HOMUHaNbHOE HanpsXeHue: HanpaXxeHue, And KOTOpPOoro npeaHasHavyeHa unm naeHTunuLUnpo-
BaHa 3NeKTpU4YecKasa CeETb U NPUMEHUTENBHO K KOTOPOMY yCTaHaBNUBAIOT ee paboyne xapakTepucTuku.

3.1.9 HanpaXeHue anekTponutaHua: CpegHekBagpaTn4eckoe 3Ha4YEHNE HanpsaXXeHUa B onpeaeneH-
HbIM MOMEHT BPEMEHN B TOUKE nepegadn INeKTPUYECKOn IHEPTUMU NONbL3OBATENIO SNEKTPUYECKON CETU, U3-
MepsaeMoe B TEYEHNE YCTAHOBIEHHOIO MHTEPBAna BPEMEHMN.

3.1.10 cormacoBaHHOe HanpsXxeHue 3nekTponutaHma U.. HanpsbkeHune, otnuyaroLieecs OT CTaH-
ONApPTHOr0 HOMUHAaNbLHOIO HanpskKeHua anektTpudeckon cetn no [OCT 29322, cornacoBaHHOE ANA KOHKPET-
HOro MONbL30BaTENS 3ANEKTPUYECKOU CETU MPU TEXHONOTMYECKOM MPUCOEANHEHUN B KAa4Y€CTBE HanpsXXeHus
ONEeKTPOoNUTaHuUA.

3.1.11 HU3Koe HanpsAXeHue: HanpsaxeHne, HoMUHanNbLHOE cpeaHeKBagpaTU4YeCKoe 3HAYEHNE KOTOPOTrO
He npeBbIlaeT 1 KB.

3.1.12 cpegHee HanpsXXeHue: HanpsXkeHne, HOMMHaNbLHOE cpeaHeKBaapaTnyeckKkoe 3Ha4YeHne KOTopo-
ro npesbiWaeT 1 KB, HO He npeBbILLIAeT 35 KB.

3.1.13 BbICOKOE HanpsKeHue: HanpsaxeHue, HOMMHaNbHOE cpeaHeEKBapaTn4ecKkoe 3aHa4eHNE KOTOPO-
ro npesbliLLIAEeT 35 KB, HO He npeBbiaeT 220 kB.

3.1.14 yacTOoTa HANPSAXKEHUA INEKTPONUTaHUA: Yactora NnoBTOPEHUA KonedaHnm OCHOBHOW rapMOHMU-
KW HANPSXKEHUA SNEKTPONUTAHUA, nsmepaemMmasa B TEYEHNE YCTAHOBNEHHOIO UHTEPBAaNa BPEMEHM.

3.1.15 HOMMHanNbHaA YyacToTa: HOMMHANbLHOE 3HAYEHUE YAaCTOThbl HANPSXKEHUA SNEKTPONUTAHUA.

3.1.16 KOHOYKTUBHAA 3NEeKTPOMarHUTHaAA noMexa: SrneKTpoMarHuTHaa nomMexa, pacnpocTpaHaloLLa-
ACHA NO NPOBOAHUKAM 3MNEKTPUYECKOU CETU. B HEKOTOPLIX Cny4vadax aneKTpoMarHuTHaa noMmexa pacnpocrtpaHs-
eTca yepe3 0OMOTKM TpaHCHOPMATOPOB U MOXKET AENCTBOBATbL B 3NEKTPUYECKUX CETAX C Ppa3HbIMU 3HAYEHUSA-
MW Hanps>XeHua. KOHAYKTUBHbIE 3NEKTPOMAarHUTHbIE NOMEXU MOTYT YXYALUUTb Ka4eCTBO PYHKLIMOHUPOBAHUA
YCTPOWUCTB, SNEKTPOYCTAHOBOK UMMM CUCTEM UK BbI3BaTb NX MOBPEXIEHUE.

3.1.17 ypoBeHb 3NMEeKTPOMarHUTHOU COBMECTUMOCTU B CUCTEME 3IFIeKTPOCHADXeHUA: Pernamen-
TUPOBAHHbLIK YPOBEHbL KOHAYKTUBHOW 3SNEKTPOMArHUTHON NOMEXU, UCMONMb3yEMbIN B KAYECTBE OMOPHOro ANA
KoopAuHaUUK MexXay A0ONYCTUMbIM YPOBHEM NMOMEX, BHOCUMBIM TEXHUYECKUMN CpeaCTBaMU NONb30OBaTENEN
ANEeKTPUYECKNX CETEN, U YPOBHEM NOMEX, BOCNPUHUMAEMbIM TEXHUYECKUMWU CpeacTBaMn, NOAKMHOYEHHBIMA K
ANeKTPUYECKON ceTu, 0e3 HapyLUEHUA X HOPMAanbHOMO PYHKLIMOHUPOBAHUA.

3.1.18 HanpsaxeHne rapMOHUYECKOM cocTaBnaowen: CpeaHekBagpaTtuyeckoe 3Ha4YeHne CUHYCOU-
OAanbHOr0 HanpaXXeHud, 4actoTa KOTOPOro ABMNAETCA KpaTHOU OCHOBHOM 4YacTOTE HANPAXXEHUA 9NEKTPONuU-
TaHU4.

3.1.19 HanpsXxXeHue UHTeprapmMoHUYeCcKoUn coctaBnarwowen: CpeaHekBagpaTtuvyeckoe 3Ha4YEeHNE CU-
HycouaanbHOro HanNpPsaXXeHud, 4actoTa KOTOpPOro He ABNAETCA KPaTHOW OCHOBHOMW 4YaCTOTE HaNPSAXEHUA dnek-
TpONUTaHUS.

puMeyaHne — OQHOBPEMEHHO BO3HUKAIOLLNE NHTEPrapMOHUYECKNE COCTaBMAOLLNE Ha CONMMXEHHBIX YacTo-
Tax MoryT obpasoBaTb HanpsKeHUe ¢ LUMPOKOMOMNOCHbBIM CNEKTPOM.

3.1.20 HanpsXXeHue CUrHanoB B 3FIEKTPUYECKOUN ceTU: HanpskeHune curHanos, JoOaBNAeMoOe K Ha-
NPAXKEHUIO JMEKTPONUTAHUA NMPU nepegadye MHPoOpMaUuu B pacnpeaenuTenbHbIX SMEKTPUYECKNX CETAX W
3MEKTPOYCTAHOBKAX NMNOTpeduTenemn anekTpnuyecKkon SHEPIrun.

3.1.21 ObICTPOE N3MEeHeHne HanpsXKeHus: bbiIcTpoe n3MeHeHne cpegHekBagpaTu4eckoro 3Ha4eHUs
HanpsXXeHua Mexxagy AByMsa nocneaoBaTtenbHbIMU YPOBHAMU YCTAHOBUBLLETOCA HANPSXKEHUS.

[TpumevyaHune — CM. Takke [OCT P 51317.3.3.
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3.1.22 onopHoe HanpsxeHue (Npu OUEeHKe NpPoBaroB, NpepbiBaHUN HANPSXEHUA U NepeHanps-
XeHuun): 3HauyeHne HanpsHKEHUS, NPUMEHAEMOE B Ka4YE€CTBE OCHOBbI NPU YCTAHOBMNEHUN OCTATOYHOIO Harnps-
XXEHUA, NOPOroBbIX 3HAYEHUN HANPAXKEHUA U APYIUX XapaKTEPUCTUK NPOBAanoB, NPepbiBaAHUU HANPSAXEHUA U
nepeHanpaXXeHUn, BblpakeHHOE B BONbTaxX UMW B NPOLEHTaX HOMUHANBbHOIO HaNPXXeHn4.

[TpumMeyaHune — B cooTBETCTBUN € TPeOOBaAHUAMM HACTOSALLErO CTaHAapTa ONopHoOe HanpsXeHue (Npu oLEHKE
NpoBasnoB, NPEPLIBAHNIA HANPSXKXEHUS U NMEepeHanpsPKeHUn) cYMTaT paBHbIM HOMUHANBHOMY WITU COrNMacoBaHHOMY Ha-
NPsHPKEHWIO SNEKTPONUTaHUA.

3.1.23 npepbiBaHUEe HanpsxXeHusa: Cutyauud, npu KOTOPOU HaNpsa>XeHUe B TOYKE nepeaaydun aneKkTpu-
YECKOWN 3HEPrnn MeHbLlue 5 % ONOPHOro HanNpPAXXeHus.

3.1.24 umnynbcHOe HanpskeHue: [NepeHanpskeHue, npeacrasndatolee codbom OgUHOYHbIA UMNYIbC
Unu KorneodarenbHbiM Npouecc (00bIYHO CUNBbHO AEMMAUPOBAHHBLIN), ANMUTENBHOCTLIO 10 HECKONbKUX MC.

3.1.25 npoBan HanpsaXeHuA: BpemMeHHoe yMEeHbLUEHUE HANPAXEHUA B KOHKPETHON TOUYKE INEKTPUYE-
CKOWN CUCTEMbI HUXKE YCTAHOBIIEHHOTO NMOPOroBOro 3Ha4YeHu4.

3.1.26 AnuTenbHOCTb NpoBaria HanpsaXxXeHua: VIHTepBan BpeMEHN MeXxXay MOMEHTOM, KOraa HanpsKe-
HUE B KOHKPETHOW TOYKE CUCTEMbI SNEKTPOCHADKEHUA NaJaeT HMXKE MOPOroBoro 3Ha4eHUA Ha4vana nposana
HanpaXXeHus, 1 MOMEHTOM, KOraa HanpsaXXeHue Bo3pacTaEeT BbiLLUe NOPOroBoro 3Ha4eHMAa OKOH4YaHUa nposana
HanpaXXeHus.

3.1.27 noporoBoe 3Ha4YeHUe OKOHYaHUA npoBana HanpsaxeHua: CpegHekBagpaTrn4eckoe 3HauyeHue

HANpA>XeHNA B CUCTEME SJ'IeKTDOCHaG}I{eHMFI, YCTAHOBJIEHHOE AJA onpeaeneHnd OKOH4YaHUA nNpoBaria Halps-
KEHUA.

3.1.28 ocTaTOvMHOEe HanpsaXeHue npoBana HanpsaxeHua: MimnHnMmanbHOE cpeaHeKkBagpaTUu4eCcKoe 3Ha-
YEeHUEe HanpsaXXeHuqa, OTMEYEHHOE B TEYEHNE npoBarna HanpsaXXeHus.

[] pPMMEeYaHWNE — B cooTBeTCTBUN C TpSGOBaHVIFIMVI HaAaCTOALLEIO CTaHdapPTa OCTaTOMHOE HallpAXeHWEe MNpoBalia
HallPpAXEHUA BbIPa>xXakoT B NPOLEHTaxX ONOPHOIN0 HallpPAXEeHUA.

3.1.29 noporoBoe 3Ha4YeHue Havyana npoBana HanpsaxeHua: CpegHekBagpaTtn4yeckoe 3HauYeHUe Ha-

NPAXXEHUA B CUCTEME ANEKTPOCHADXKeHUA, yCTAHOBNEHHOE AN onpeaeneHna Hadana npoBarna HanpaXXeHus.
3.1.30 nepeHanpsaxeHue: BpemeHHOE BO3pacTaHME HaANPSXKEHUA B KOHKPETHOWN TOUYKE 3NMEKTPUYECKON
CUCTEMbI BblLLE YCTAHOBNEHHOIO MOPOroBOro 3Ha4YeHu4.

3.1.31 ANUTeNnbHOCTb NepeHanpaxeHua: MIHTepean BpeMeHn Mexay MOMEHTOM, KOraa Hanpsa>XeHue B
KOHKPETHOW TOYKE CUCTEMbI INEKTPOCHADXKEHUA BO3PAaCTAET BbiLLE MOPOroBOro 3Ha4eHuda Ha4vana rnepeHanps-
XXEHNUA, U MOMEHTOM, KOoraa Hanps>XXeHue nagaeTt HUXKE NOPOoroBoro 3Ha4eHnsa OKOHYaHUSA NepeHanpaXXeHuns.

3.1.32 noporoBoe 3Ha4YeHUe OKOHYaAHUA nepeHanpaxeHua: CpegHekBagparndyeckoe 3Ha4YEHUE Ha-
NPAXXEeHUA B CUCTEME 3NEKTPOCHADXXeHUA, yCTAHOBNEHHOE AN onpeaerneHna OKOHYaHUA nepeHanpaXXeHus.

3.1.33 noporoBoe 3Ha4YeHMe Hayana nepeHanpsxeHuda: CpegHekBagparnyeckKkoe 3Ha4eHue Hanps-
YXEHUA B CUCTEME ANEKTPOCHADXKEeHUA, yCTaHOBNEHHOE ANA onpeAeneHna Hadana nepeHanpsaXXeHus.

3.1.34 dpnukep: OwWwyLlEeHUEe HEYCTONYMBOCTU 3PUTENBHOIO BOCNPUATUA, BbISBBAHHOE CBETOBbLIM UCTOY-
HUKOM, APKOCTb UMK CNEKTParnbHbIN COCTaB KOTOPOIro U3MEHAETCH BO BPEMEHMN.

3.1.35 cpeaHekBagpaTnyeckoe 3HavyeHue: KopeHb KBaapaTHbIM U3 cpeaHeapudPMeTN4eCcKoro 3Have-
HUA KBa4paToB MTHOBEHHbIX 3HAYEHUNU BEMUYNHbI, UBMEPEHHBLIX B TEYEHUE YCTAHOBMEHHOINO MHTEPBANa Bpe-
MEHW U B YCTAHOBMNEHHOW NONOCE 4YacCToT.

3.1.36 ycpeagHeHue nNo BpeMeHM: YCpeaHEHUE HECKONbKUX NocneaoBaTeNbHbIX 3HAYEHUU KOHKPETHOTIO
nokasarena K3, nsmepeHHbIx Ha 0AMHAKOBbIX MHTEPBANax BPEMEHU, ANA NONy4YeHna 3Ha4YeHna nokasarens
npu OonbLUEM UHTEPBANE BPEMEHMN.

[TpumevyaHne —BTOCT P 51317.4.30 npuMeHeH TeEpMUH «0DOBLEAUHEHNE NO BPEMEHUY.

3.1.37 mapkupoBaHHble AaHHble: O003HaYeHne pe3ynbTaTtoB U3MepeHnin nokasarenen K3 n pesynb-
TaToOB UX yCpeaHEHUS HA BPEMEHHbIX MHTEPBanax, B npeaenax KoTopbix UMENn MeCTO NpepbiBaHUS, NPOBan.bl
HanpsaXXeHUa UNu nepeHanpaXkeHus.

[TpumeyvyaHnA

1 ['lpn OLleHKE COOTBETCTBUSA SNTEKTPUYECKON SHEPIrUKU HOpMaM K3, yCTaHOBMEHHLIM B HACTOALLEM cTaHfapTe, Map-
KWpOBaHHbLIE AaHHbIE HE YYUTLIBAIOT.

2 B page cnyvyaeB cBeeHUA O MapKUpoOBaHUW pe3ynbraTtoB U3MePEHUN NokasaTenen KO MOryT yquTeiBaTbCA Npu
aHanuse KadvectBa anekTpudeckon aHeprn (cm. FTOCT P 51317.4.30).

3.1.38 kayecTBO 3nekTpuyeckon 3Heprum (K3): CteneHb COOTBETCTBUA XapaKTEPUCTUK ISNEKTPUYe-
CKOWN 3HEPrnmn B A4aHHOU TOUYKE 3NEKTPUYECKOU CUCTEMBI COBOKYMHOCTU HOPMUPOBAaHHbLIX Nokasartenen Ka.
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3.1.39 HecummeTpua HanpsKeHUN: COCTOAHUE CUCTEMbI SHEProcHaAXKeHUA TPeXdPas3HOro nepemMeH-
HOro TOKa, B KOTOPOWU cpeaHeKkBagpaTUyecKkue 3Ha4eHUa OCHOBHbIX COCTaABNAKLLNX MeXAydasHbIX HaANpaXKe-
HUWU UK YINbl caBura das Mexxay OCHOBHbLIMU COCTaBAALLUMMU MEXAYda3HbIX HANPSAXXEHUN HE PaBHbI MEXAY
cobown.

3.2 O003HaAYEeHUA

B HacToswWweM cTaHaapTe NnpuMEHSAIOT cregytowme 0003Ha4YeHUS:

foom — HOMWHanNbHOE 3Ha4YeHue 4acToTbl ANeKTponuTaHus, Iu;

of — OTKINOHEHMe 4yacToThl, [ U;

U.om — HOMWHaNbHOE HanpshkeHue anekTponutaHus, B, kB;

U. — cornacoBaHHO€e HanpaAXXeHue anekTponutaHuga, B, kB;

Uy  — HanpsbkeHue, paBHO€ HOMWHAaNbHOMY UINKM COrNMacoOBaHHOMY HaNPsHKEHUIO anekTponuTaHus, B,
KB:

BU(_) — OTpuLaTenbHOe OTKITOHEHWE HaNpshKeHUsa anekTponutadus, % U,

BU(+) — MNONOXXUTENbHOE OTKNOHEHNE HanpshKeHUs1 anekTponuTanus, % U,;

U, — 3Ha4YeHue OCHOBHOM rapMOHNYECKOW COocTaBnAaloLLIEN HanpsXKeHud, B, kB;

KU(n) — KOI(PPULMEHT N-N rapMOHUYECKOU COCTaBNAOLLEN HaNPsXkeHus, % U, ;

Ky ~ — CyMMapHbIM KOIPMPULMEHT rapMOHMNYECKUX COCTaBNAOLLMX HANPSHXXeHUs, % ;

Ky, — KOIDULIMEHT HECMMMETPUN HaNpPsHKeHUW No obpaTHOW NocneaoBaTenbHOCTU, %;

Koy — KOIPPULMEHT HECUMMETPUN HANPSHXKEHUN NO HYNEBOW NOCNEA0BATENbHOCTHU, %;

Af.  — ANUTENbHOCTb NpoBana (NpPepbiBaHUA) HaNpPsXXeHUs, C;

n — HOMEpP rapMOHUYECKON COCTaABMNAIOLLEN HANPAXEHUA.

4 Noka3zaTenu n HOPMbI KayeCcTBa ANEKTPUYECKOUN 3HEPrumn

4.1 OdoWwMe NnonoXxeHus

MN3MEHEHNS XapakTEPUCTUK HANPSXKEHUSA 3NEKTPONUTAHUA B TOYKE Nepenadn anekTpuyeckon 3Heprum
NONIb30BaTENIO ANEKTPUYECKON CETU, OTHOCALLUXCA K YacTOoTE, 3HAYEHUAM, (POpME HANPSXKEHUA U CUMMETPUY
HaANPSHKEHUN B TpeXdasHbIX CUCTEMAX ANEKTPOCHADXEHUS, NoAPa3AEnsoT Ha ABE KAaTEroOpun — NMpPOAOIHKN-
TENbHbIE U3MEHEHUSA XapaKTEPUCTUK HANPSHXKEHUSA U CrydanHble coObITUS.

[MpoaomKkMTENbHbIE U3MEHEHUA XapPaKTEPUCTUK HaMNPSXKEHUS INEKTPONUTaHUA MpeacTaBnatoT coOOn
ONUTENbHbIE OTKITOHEHUA XapPaKTEPUCTUK HANPAXKXEHUSA OT HOMUHAIbHbIX 3HAYEHUN N 00YCNOBIMEHbI, B OCHOB-
HOM, N3BMEHEHUAMUN HArpPy3Ku Unu BIMMAHUEM HENUHENHBLIX HArpy3oK.

CriyyanHble cOObITUSA NpeacTaBnAloT coOO0N BHE3AMNHbIE U 3HAYUTENbHbIE UBMEHEHUSA (POPMbI HANPSKE-
HUA, NPUBOAALLMNE K OTKIMOHEHUIO €ro napameTpoB OT HOMUHaNbHbIX. [laHHbIE UBMEHEHNA HANPAKEHUA, KakK
npaBuno, BbI3bIBAOTCA HenpeackasyemMbiMU cOOLITUAMU (HanpUMep, noBpexaeHnamm odopyaoBaHUs NOsb-
30Barensa anekTpu4yeckon CeTn) N BHELLHUMU BO3AENCTBUAMU (HANPUMEP, NOroAHbLIMU YCITOBUAMU UK AEN-
CTBUSAMWU CTOPOHbLI, HE ABNAIOLLENCA NONb30BAaTENEM ANEKTPUYECKOU CETN).

[TPUMEHUTENBHO K NPOAOMKUTENBbHLIM UBMEHEHUAM XapaKTEPUCTUK HAMPAXKEHUSA SNEKTPONMUTAHUA, OT-
HOCALLUMXCA K YaCcToTE, 3HAa4YEHUAM, POPME HanpPsA>KEHUA U CUMMETPUN HaNPsXXeHUN B TpexdpasHbIX cuctemax,
B HACTOALLEM CTaHAAapPTE YCTAHOBIEHLI NOKasaTenm nu Hopmbl K3.

[lna cny4vanHbiX cOObITUM B HACTOALLEM CTaHAApPTEe NpPuBEAEHbl CNPaBOYHbIE AAHHbIE (CM. MPUIOXKE-

HUA A, b).

4.2 NpoaomkuTenbHble U3MEHEHUA XapaKTePUCTUK HANPAXKEeHUA

4.2.1 OTKNOHEeHue 4YacToThbl
[lokazaTtenem K3, oTHOoCALLMMCA K YacToTe, ABNAETCA OTKIIOHEHUE 3HAYEHUA OCHOBHOM YaCTOThl HANpPS-
XXEHUNA SNEKTPONUTaHUA OT HOMWHArNbHOIO 3Ha4YeHud, of, I'u

f =f, — f

homs? (1)

rae f,, — 3Ha4yeHne OCHOBHOW YacCTOTbl HANPSKEHUA anekTponutTanus, 'y, nsmepeHHoe B UHTEpPBane Bpeme-
HU 10 ¢ B cooTBeTcTBUU C TpeboBaHuamm FOCT P 51317.4.30, nogpasaen 5.1;

fnom — HOMWHAlIIbHOE€ 3HA4YEHWNE HaCTOThl HANPAXEHUA SNEeKTPONMUTAHUA, Fu,
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HOMWHaNbHOE 3HAYEHUE YaCTOThbl HANPAXKEHNA INEKTPONUTAHNA B INEKTPUYECKON ceTn paBHO 50 [U.

[1na ykasaHHoOro nokasarena KO ycTaHOBNEHbI CNeayroLmMe HOPMbI:

- OTKINMOHEHNE 4YacToTbl B CUHXPOHU3UPOBAHHbLIX CUCTEMAX ANEKTPOCHADXKEeHUA He AOMKHO NPEBbLILATL
+ 0,2 'y B TeyeHne 95 % BpemeHu uHrepsana B oaHy Heagento n £ 0,4 'y — B TedeHne 100 % BpemMeHU UH-
TepBana B OgHYy HEAEN!O;

- OTKIMOHEHWE YacCTOTbl B U30NTMPOBAHHbIX CUCTEMAX ANEKTPOCHADXKEHUA C aBTOHOMHbLIMWU r€HEPATOPHbI-
MW YCTAHOBKAMU, HE NOAKMIOYEHHbIX K CUHXPOHU3UPOBAHHLIM CUCTEMAM Nepeaayvn 3NEeKTPUYECKON SHEPIUM,
He AOMMKHO npeBbiwaTth £ 1 [y B Te4eHne 95 % BpeMeHu nHTteppana B oaHy Heaento U £ 5 U — B TeYEeHUe
100 % BpemeHun uHTepsana B 0OgHYy HEAENIO.

1oy OUEHKE COOTBETCTBUA INEKTPUYECKON IHEPTNUN HOpMAaM K3, OTHOCALLMMCA K YaCTOTE, YCTAHOBJIIEH-
HbIM B HACTOALLEM cTaHAaapTte, AOKHbI ObiTb NpoBeaeHbl namepeHunsa rno NOCT P 51317.4.30, knacc A, npu
9TOM MApPKUpPOBAaHHbLIE JAHHbIE HE YYUTBLIBAIOT.

4.2.2 MeaoneHHble U3MEeHEeHUA HanpAaXXeHua

MeaneHHble M3MEHEHUA HaNPsSXXeHUA INeKTponuTaHua (Kak npasBuno, NPOAOIMKUTENbHOCTLIO Oonee
1 MUH) 00yCcrnoBneHbl OObIMHO U3MEHEHUAMW HArPY3KU 3NEKTPUYECKOWN CETH.

[lokaszatenamun K3, OTHOCALLMMUCA K ME€ANEHHbIM U3MEHEHUAM HaMNpPaAXXeHUA SNEKTPONUTaHUA, ABNA-
I0TCA OTpuLiaTENbHOE BU(_) N NONOXXKUTENbHOE BU(+) OTKITOHEHUA HANPAXEHUA SANEKTPONUTAHNA B TOUKE Nepe-
Aadvun ANEeKTPUYECKON 3HEPTUU OT HOMUHANbLHOIo/cornacoBaHHOro 3aHa4veHusd, %:

U4y = [(Uney — Up)Upl100, (3)

rne Um(_), Um(+) — 3HA4YEHUs HanNpsKeHUs ANeKTponuTaHus, MeHblune U, n bonblune U, COOTBETCTBEHHO,
ycpeaHeHHble B nHrepsane spemeHn 10 mmH B cootBeTcTtBumM ¢ TpedoBaHuamm [OCT P
51317.4.30, nogpasgen 5.12;

Uy — HanpsbkeHue, paBHOE€ CTaHAAPTHOMY HOMWHAanNbHOMY HanpsbkeHwuto U, ... UNK Cornaco-
BAHHOMY HanpshxeHuto U

B 9anekTpuyecknx CeTtdax HM3KOro Hanps>XeHna ctraHaapTHOE HOMUHANbHOE HanpsaXXeHUe aNeKTponuTa-
Hus U, .. paBHo 220 B (mexay pasHbiM U HeUTpanbHbIM NPOBOAHUKAMMU ANS OAHOMA3HbIX U YETbIPEXNPO-
BOAHbLIX TpexdasHbix cuctem) u 380 B (mexay dpasHbIMU NPOBOAHUKAMU ANA TPEX- U YETbIPEXNPOBOAHbIX
TpexdasHbIX CUCTEM).

B oanekTpu4yeckux CeTdax cpeaHero U BbICOKOro Hanps>keHmMm BMeCTO 3Ha4Y€HUA HOMUHANbLHOIO HaNpPshXe-
HUS1 ANEKTPONUTaHUsS NPUHUMAIKOT COrNMacoBaHHOE HaNpshKeHWe anekTponuTanusa U,

[1na ykasaHHbIX BbiLLe nokasartenen KO yCTaHOBMEHbI CNeayoLlne HOPMbI: MONMOXUTENbHLIE N OTPULIA-
TeNnbHblE€ OTKNOHEHUA HANPSAXKEHUA B TOYKE nNepeaayvyun aNeKTpuyeckon saHeprun He aomkHbl npesbilwatb 10 %
HOMWHANLHOIO UNKU cornacoBaHHOro 3Ha4veHuda HanpsxeHuda B tedeHue 100 % BpemMeHun MHTepBana B OOHY
Heaen!to.

[TopuMeYvyaHUNne — YCTaHOBNEHHLIE HOPMbl MeANTEHHLIX U3MEHEHUN HanpsaXeHUA SNeKTPONUTaHUA OTHOCATCH K
1008 nHTepBanam BpeMeHn namepeHnm no 10 MUH Kaxxabln.

[lonyCTuMbl€ 3HAYEHUA NOSTOXKUTENBHOIO U OTPULIATENBLHOIO OTKITOHEHUI HANPAXKEHUA B TOYKAX 00OLLEro
NPUCoeanHEHNSA AOMKHbI ObITb YCTAHOBEHLI CETEBOWN OpraHn3aumen ¢ y4eTom HeoOXoAMMOCTU BbINONHEHUSA
HOPM HaCTOALLUEro ctraHaapTa B ToYKax nepeagadvun anekTpu4ecKkon aHEPrun.

B anekTpnyeckonm cetun notpeduTtena AOoMmKHbl ObiTb 0DecnevyeHbl YCNoBUSA, NPU KOTOPbIX OTKIMOHEHUS
HaNpPaXXeHUA NUTAHUA Ha 3aXKMMax ANEKTPONPUEMHUKOB HE MPEBbLILLAKT YCTAHOBMNEHHLIX ANA HUX AOMYCTU-
MbIX 3HAYEHUIN NMPU BbINOHEHUKN TPEebOBaHNI HAcToALLEro craHgapra K KO B ToUke nepeagadvmn SNeKTpu4eCKon
SHEPIUMn.

[1pn OoUEeHKE COOTBETCTBUA IMNMEKTPUYECKON BHEPrMmM Hopmam K3, OTHOCcALMMCA K MeANEHHbIM U3ME-
HEHNAM HaMNPSXXEeHUA, YCTAHOBINEHHbIM B HACTOALLEM cTaHaapTe, AO0MMKHbl OblTb NPOBEAEHBLI U3MEPEHUSA MO
[OCT P 51317.4.30, nogpasgen 5.12, knacc A, npu 3ToM MapKUpoBaHHbIE AAHHbIE HE YYUTLIBAIOTCA.

4.2.3 KonebaHuna HanpsaxXeHua n pnukep

KonebaHua Hanps>KeHUsa anekTponutaHusa (Kak npasuno, npoaomMKUTENbHOCTLIO MeHee 1 MUH), B TOM
yucne oguHOYHbIE DbLICTPbLIE USMEHEHUA HANPSAXKEHUA, 00YyCNOBAUBAOT BO3HUKHOBEHUE (PrnKepa.

[Tokazatenamu K3, OTHOCALUMMUCA K KornebaHuaMm HanpsKeHus, ABMAIOTCA KpaTKoBpeMeHHas [03a
pnmkepa P, n3MepeHHasa B uHtepsane spemeHn 10 MuH, n anutenbHas ao3a gnukepa P, nusmMepeHHasi B
MHTEpPBANE BPEMEHU 2 Y, B TOYKE nepeaayduun dNeKTpu4eCckKkou 3HEPTUn.
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[1Na ykasaHHbIX nokasarenen K3 ycTtaHOBNEHbI Crneayolme HOPMbI: KpaTKOBPEMEHHAA A03a Pnukepa
P HE NOIMKHA NpeBbIWaTh 3Ha4YeHus 1,38, anutenbHas no3a nukepa £, He J0ImkKHa NPeBbILWAaTh 3HA4YEHUS
1,0 B TevyeHue 100 % BpeMeHn nHtepeana B 0gHYy HEAENM!IO.

[1pn oLeHKe COOTBETCTBUSA ANEKTPUYECKOU SHEPTUN HOPMAM K3, OTHOCALLIMMCS K KONeDaHUAM HanpshKe-
HWUA, YCTAHOBMEHHbIM B HACTOALLEM CTaHAapTe, A0MKHbI ObITb NpoBeaeHbl namepeHna no FOCT P 51317.4.15,

npu 3TOM MapPKNPOBaHHbIE AAHHbIE HE YYUTLIBAIOT.

4.2.3.1 OANHOYHbIE ObICTPbIE USMEHEHUA HANPAXKEHUSA

OAWHOYHbIE ObICTPbIE UBMEHEHUA HANPSAXKEHUA BbI3bIBAOTCH, B OCHOBHOM, PE3KUMU USMEHEHUAMMWN Ha-
rPY3KMU B 3NEKTPOyCTaHOBKAaX NMoTpedutenen, nepeknioyeHnaMmm B cucteme nmdo HencrnpaBHOCTAMU U Xapak-
TEPU3YIOTCA ObICTPLIM NEPEXOAOM CpeaHEKBAAPATUYECKOro 3HA4YEHNUSA HANPAXXEHUSA OT OAHOI0 ycTaHOBUBLLE-
roca 3Ha4YeHUA K APYyromy.

OObIYHO OANHOYHbIE DObLICTPbIE U3MEHEHUSA HAMPSXKEHUA HE NPEBLILLAKT 5 % B 9NEKTPUYECKUX CETAX
HU3KOro HanpsXkeHua u 4 % — B ANEKTPUYECKUX CETAX CPeaHEro Hanpsa>XeHuda, HO MHorga U3MEHEHUA Ha-
NnpsxeHns ¢ manou npoaomKuTenbHOCTbO A0 10 % U, 1 A0 6 % U_. COOTBETCTBEHHO MOIYT NMPOUCXOAUTb
HECKOINbKO pa3 B AE€Hb.

Ecnn HanpsaXeHue BO BpeMdA U3MEHEHUSA MEPECEeKaeT NoOporopoe 3Ha4YeHWe Hayana nposana Hanps-
XXEHUA UNnn nepeHanps>keHnsd, oguMHOYHOE ObICTPOE U3MEHEHUE HANPS>KEHUSA KnacCuuUUpyoT Kak nposar
HaNpPaXXeHUa Unu nepeHanpaKeHue.

4.2.4 HecuHyconganbHOCTb HaNpPAXXeHUs

4.2.4.1 apMOHNYECKME COCTaBNALLME HANPAXEHUA

[ApPMOHNYECKNE COCTaABNAIOLLUNE HAMPSHKEHUA 00YCrNOBMNEHbI, KAK NPaBunio, HEMMHENUHbIMA Harpy3kamu
NoNb30oBaTENEN ANEKTPUYECKNX CETEN, NOAKMNIOYAEMbIMU K ANEKTPUYECKUM CETAM Pa3NMUYHOro Hanps>XXeHus.
[apPMOHUYECKME TOKU, NPOTEKAOLLME B ANEKTPUYECKUX CETAX, CO3Aa0T NaAEHUA HANPSAXXEHUN HA NMOJIHbIX CO-
NPOTUBNEHNAX INEKTPUYECKUX CETEU. [aPMOHUYECKME TOKWU, NONMHbLIE COMPOTUBNEHNA INEKTPUYECKUX CETEN
1, CNegoBaTENbHO, HANPAXKEHUA rAPMOHNYECKNX COCTABNAIOLLMX B TOUKaX nepegadvn anekTpu4eckon SHEPIrun
N3MEHSAIOTCHA BO BPEMEHMN.

[Tokasatenamn K3, oTHOCALLMMNCA K TAPMOHUYECKMM COCTaABNAILLNM HANPAXXEHUA, ABNAIOTCA:

- 3HA4YEHUA KOIPDPULIMEHTOB rAapMOHUYECKNX COCTaBRAKOWKUX HanpaXxeHua Ao 40-ro nopdagka KU(n) B
NPOLIEHTaxX HanpshkeHust OCHOBHOW rapMOHWYECKOW cocTasnawowen U, B TOYKE nepeaaydn aneKkTpu4eCcKon
SHEPIruum,

- 3HA4YEHUEe CyMMAaPHOro KoadpduLMEHTA FAPMOHUYECKUX COCTaBNAKLIMX Hanpa>XeHUA (OTHOLUEHUS
cpeaAHeKBaapaTU4ecKkoro 3Ha4eHna CyMmMbl BCEX rapMOHUYECKUX cocTtaBnaowmx 4o 40-ro nopsaaka K cpeaHe-
KBagparn4eCkomy 3Ha4eHU0 OCHOBHOW cocTasnaowen) K ;, %, B TOYKE nepegaqu SNeKTpu4eCcKon SHEPTUMN.

[1na ykasaHHbIX nokasartenen KO ycTaHOBIMEHLI cneayoLne HOPMBbI:

a) 3Ha4YeHUa KOIPPULUMNEHTOB rapMOHNYECKUX COCTABMAIOLLUMUX HANPAXKEHUS KU(n), yCcpeaAHEHHbIE B UH-
TepBane spemeHn 10 MnH, He AOIMKHbI NMPeBbILLAaTb 3HAYEHUW, YCTAHOBMEHHbLIX B Tabnuuax 1—3, B TeyeHune
95 % BpeMeHu nHTepsana B oaHy HeAEN!o;

0) 3HAYEeHUA KOIPDPULUMNEHTOB rapMOHNYECKUX COCTABNAIOLLUX HANPSHKEHUS KU(n), ycpeaAHEHHbIE B WNH-
TepBane spemeHn 10 MUH, HEe AOMKHbI NPEBbILATL 3HAYEHUIN, YCTAHOBNEHHbIX B TAbnuuax 1—3, yBennyeH-
HbiX B 1,5 pasa, B TeyeHune 100 % BpeMeHu Kaxkgoro nepuoaa B 0aAHYy HEOErNHOo;

B) 3HAYE€HUS1 CYMMapPHbIX KOS MPULIMEHTOB raPMOHUYECKMX COCTABNAOLLMX HAaNPspKEHUs K, yCpeaHEeH-
Hble B uHTEepBane spemeHn 10 MUH, HE AOIMKHbI NPEBbLILLATL 3HAYEHUWN, YCTAHOBIMEHHbIX B Tabnuue 4, B TeYe-
Hue 95 % BpemMeHn uHTepBana B OgHy HEeAEen!o;

r) 3Ha4E€HNA CyMMapPHbIX KOIPPULMEHTOB rapMOHNYECKNX COCTaBNAIOLLMX HAaNPsHKeHUs K, yCpeaHEH-
Hble B UHTEepBane spemeHn 10 MUH, HE JOIMKHbI MPEBbILLATL 3HAYEHUW, YCTAHOBNEHHbIX B TAbnuue 5, B Teve-
Hue 100 % BpemeHn uHTepBana B OgHy HEAEn!HO.

M3mepeHusa HanpsiKeHUsi rapmMoHUYeCknx coctaBnsaowmnx U, AOMKHbI ObiTb NPOBEAEHLI B COOTBETCTBUY
c TpedboBaHnamn NOCT P 51317.4.7, knacc |, B uHtepsanax spemenn 10 nepnoaoB 0€3 NPOMEXKYTKOB MeEXay
MHTEPBaNammn ¢ nNocneayrwmm ycpeaHeHnem B nHrepsane spemMeHn 10 MuH. B kadecTtBe pesynbraTtoB U3-
MEPEHUN B UHTepBanax spemeHn 10 nepnoaoB AOMKHbI OblTb NPUMEHEHBLI TAPMOHUYECKME NOArpPynmnbl Mo
[OCT P 51317.4.7, nogpasaen 3.2.

B kauyeCtBe CyMMAapHbIX KOIMMULMEHTOB FapMOHUYECKMX COCTaBMAOLINX HanpsbkeHUsa K, AO0mk-
Hbl ObITb NPUMEHEHbl CyMMapHblie KO3 dPuumeHTbl rapmoHmdeckux noarpynn no FOCT P 51317.4.7,
nogpasaen 3.3.
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Tadbnunya 1 — 3HavyeHna KoSPPULNEHTOB HEYETHLIX TAPMOHUYECKUX COCTaBMAKLWNX HANPAXKEHUA, HE KPaTHBLIX TPEM
KU(n) [cM. 4.2.4.1, nepevncrneHunsa a), 6)]

] 3Ha4YeHNa KO3IPPULUMEHTOB rAPMOHUYECKNX COCTaBNAKLWWMX HanpaXeHna Ku(n), % U 4,
[Topagok FEPMOHMLIUECI{OH ANAa HaNpaXeHUa anekTpu4ecKon ceTu
COCTaBnALeEN N
0,38 kB 6—25 kB 35 KB 110—220 kB

5 0 4 3 1,9

/ 5 3 2,9 1

11 3,5 2 2 1
13 3,0 2 1,9 0,7
17 2,0 1,9 1 0,5
19 1,9 1 1 0,4
23 1,9 1 1 0,4
25 1,9 1 1 0,4
>25 — — — —

Tabnuua 2 — 3Ha4yeHNA KOIPPULNEHTOB HEYETHLIX FAPMOHUYECKNX COCTABNAOLLUNX HANPAXKEHUSA, KpaTHLIX TPEM KU(n)
[cM. 4.2.4.1, nepevuncneHuna a), 6)]

3HaYeHUA KO3IPPULMEHTOB HANPAXKEHUA rAPMOHWUYECKNUX COCTaBNAOLLNX Ku(n), % U,
[Nopsaok rapMoHMYecKon ANAa HAanpaXeHNa SnekTpUYecKon ceTu
cocTaBnsaoLwen n
0,38 kB 6—25 KB 35 kB 110—220 kB

3 5 3 3 1,5

9 1,9 1 1 0,4

15 0,3 0,3 0,3 0,2

ok 0.2 02 0,2 0,2

>21 0.2 02 0,2 0,2

Tabnuua 3 — 3Ha4eHUAa KOSPPULUNEHTOB HaNPAKEHNA YETHLIX APMOHUYECKNUX COCTaBMNAOLLUX KU(n) [cMm. 4.2.4.1, ne-

pevncrieHnsa a), 0)]

3Ha4YeHUA KOIPPULMEHTOB rapMOHNUYECKMX COCTaBNAOWWX HanpaXeHWs KU(H), % U,
[lopsaaok rapMoHW4eCcKou ANAa HAanNpaXeHNAa SnekTpPUYeCcKon ceTu
CoCTaBnAawoLen n
0,38 kB 6—25 kB 35 kB 110—220 kB

2 2 1,9 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 03 0,3 0,2

12 0.2 02 0,2 0,2

>17 0,2 02 0,2 _

Tabnunua 4 — 3Ha4yeHUss CyMMapHbIX KOS(PULIMEHTOB rapMOHUYECKUX COCTaBMALWINX HanpsxkeHns K, [cm. 4.2.4.1,

nepedncrneHue B)J

AJA HalpAaXxeHWA SHEI{TpMLIECI{Oﬁ CeETU

3Ha4YeHMs CYMMapHbIX KO3 MUMEHTOB rapMOHNHECKUX COCTaBMAOLWMX HanpskeHns K, %,

0,38 kB

3,0

6—25 kB

5,0

35 KB

4.0

2,0

110—220 kB
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Tabnunua 5 — 3Ha4yeHMA cyMMapHbIX KOIPULNEHTOB rapMOHUYECKUX COCTaBMNANLUX HanpsxeHna K, [cM. 4.2.4.1,
nepeyncneHue r)j

3Ha4YeHNs CyMMapHbIX K03 PULNEHTOB rapMOHNYECKMX COCTaBMAOWMX HanpsxeHns K, %,
ANAa HanpsXXeHUa sNekTPUYecKon ceTu

0,38 kKB 6—25 kB 35 kB 110—220 kB

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

[1Ion OUEHKEe COOTBETCTBUA IJNEKTPUYECKOW JHEeprum Hopmam K3, OTHOCALUMMCA K rapMOHUYECKUM
COCTaBNAKLLNM HaNpaXXeHUa, YyCTAHOBNEHHbIM B HACTOALLEM CTaHAapTe, MapKMPOBaAHHbLIE AAHHbLIE HE Yy4u-
ThIBAIOT.

4.2.4.2 VlHTeprapmoHn4eckne cocraBnAaroLLNE HaNpPAXKeHUs

YpPOBEHb UHTEPrapMOHUYECKUX COCTABNAILLNX HaAMPSXXEHUA AMNEKTPONUTAHUA YBENUYMUBAETCHA B CB4A-
31 C NPUMEHEHUEM B IMEKTPOYCTAHOBKAX YaCTOTHbIX npeobpasoBatenen n Apyroro ynpasnatowero ooopy-
NOBaHUA.

[lonyCTUMblEe YPOBHU MHTEPrapMOHUYECKNX COCTABNAIOLLUMX HANPSKEHNA AMEKTPONUTAHNA HaXOAATCH
Ha PaCCMOTPEHUMN.

4.2.5 HecummeTpua HanpsxxeHUU B TpexdasHbIX CUCTEMAX

Hecummetpusa tTpexdasHoOn CUCTEMbI HANPAXXEHUWU ODyCnoBrieHa HECUMMETPUYHbIMU Harpy3kamm no-
TpedutTenen aneKkTpn4eCKon SHEPrMm NNnM HECUMMETPUEN SNEMEHTOB ANEKTPUYECKON CETI.

[lokazaTtenammn K3, OTHOCALLUMMUCA K HECUMMETPUU HANPAXEHUN B TPeEXdasHbIX CUCTEMAX, ABMAIOTCS
KO3MPMDULMEHT HECUMMETPUN HaNPsHXKEHUK NO 0OpaTHOW nocneaoBaTenbHOCTU K, , N KOIPPULIMEHT HECUM-
METPUM Hanps>XeHUU Mo HyneBown NOCneaoBaTenbHOCTU Ky, ;.

[1na ykasaHHbIX nokasartenen KO ycTaHOBMNEHLbI crneayoLmne HOPMBbI:

- 3Ha4Y€eHUs KOIMDULIMEHTOB HECMMMETPUN HaNpPskeHUN No obpaTtHon nocrnenoBaTenbHOCTH K, , U He-
CUMMETPUN HaANPsHKEHUN MO HYNEBOM NOCNEA0BATENBHOCTU K, , B TOUMKE Nepeaayn aneKTpu4eckon Hepruum,
ycpeaHEeHHbIe B uHTepBane spemMmeHun 10 MMH, HE AOIMKHbI NpeBbillaTh 2 % B TeyeHne 95 % BPEMEHU UHTEP-
Bana B O4HY HeAEenio;

- 3Ha4Y€eHMUA KOIDDULIMEHTOB HECUMMMETPUN HANPsKEHUN NO 0OpaTHON nocrneaoBaTenbHOCTU Ko, , U HE-
CUMMETPUN HaNpsHPKEHUNW NO HyNEBOW NOCNeaoBaTENbHOCTU K, , B TOYKE nepeaaqn aneKTpu4eCKon aHeprum,
ycpeaHEeHHbIe B UHTepBane spemMeHn 10 MUH, HE AOIMKHbI NpeBbIlwaTh 4 % B TeyeHne 100 % BpeMeHn UHTEP-
Bana B O4HY HeAeno.

[1Ion OLIEHKE COOTBETCTBUA INEKTPUYECKOU IHEeprum Hopmam K3, OoTHoCcALMMCA K HECUMMETPUN
HaNPsHXXeHUWU, YCTAHOBNEHHbIM B HACTOAWEM CcTaHaapte, AOMKHbl ObiTb MPOBEAEHbI U3MEPEHUSA MO
[OCT P 51317.4.30, noapasgen 5./, knacc A, npu 3TOM MapKUpoOBaHHbIE JAaHHbIE HE YYUTbLIBAIOT.

4.2.6 HanpsaxeHua CUrHanoB, NepegaBaeMbIX MO NeKTPUYECKUM CeTAM

[lonyCTUMbIE YPOBHU Hanps>XeHusa CUrHanoB, NepeaaBaemMblX MO IANEKTPUYECKMM CETAM, U METOAbI
OLUEHKM COOTBETCTBUA TPEOOBAHUAM HAXOAATCA HA PACCMOTPEHUN.

4.3 CnyyanHbie COObLITUA

4.3.1 lNpepbiBaHUA HaANPAXKEHUA

[1pepbiBaHUA HANPSXKEHUA OTHOCAT K co3gaBaeMbiM NpegHaMepeHHO, €Cln NONMb30OBaTENb ANEKTpUYe-
CKOMN CEeTU MHMPOPMUPOBAH O NPEeACTOoALLUEM NPEPbIBAHUN HANPAXEHUA, N K CNyYauHbIM, Bbl3blBAEMbIM O1U-
TE€NbHLIMU UNKU KPATKOBPEMEHHbLIMU HEUCTIPABHOCTAMWU, 00YCNOBNEHHbLIMWU, B OCHOBHOM, BHELLUHUMW BO34EN-
CTBUAMM, OTKasamu obopyaoBaHUA UMK BNUAHUEM INEKTPOMArHUTHbLIX MOMEX.

CosgaBaemMble npegHaMepeHHO NpepbiBaHUA HAMPSXXeHUA, Kak rnpaBuno, o0ycroBneHbl NpoBeaeHUEM
3annaHnpoBaHHbIX PadoT B ANIEKTPUYECKNX CETSX.

CriyyanHble npepbiBaHUA HANPSAXKEHUSA noapa3aensaioT Ha AnNUTenbHble (ANUTENLHOCTL Oonee 3 MUH) U
KpaTKoBpPeMeEHHbIe (ANMUTENbHOCTbL He Donee 3 MUH).

E>xerogHasa 4actora ANUTENbHbLIX NPEePbIBAHUU HANPSAXKeHUA (ANUTENLHOCTLIO bonee 3 MUH) B 3HAYU-
TE€NbHOW CTENEHU 3aBUCUT OT OCOOEHHOCTEN CUCTEMbBI INEKTPOCHADXeHUS (B NepByl0 o4epeab, MPUMEHEHUS
KabenbHbIX UMY BO3AYLUHbIX IMHUW) U KNMUMAaTUYEeCKUX ycnoBuin. KpatKkoBpeMEHHbIE NPEPbIBAHUA HANPSIKEHUSA
Hanbonee BEPOATHbI NPU NX ANUTENBbHOCTU MEHEE HECKONbKUX CEKYHA.
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B TpexdadHbiX CcUCTEMAX 3MNEKTPOCHADKEHUA K NPEPbIBAHUAM HANPSKEHUA OTHOCAT cUTyauuto, Mpw
KOTOPOU HanpsXXeHue MeHbLle 5 % OnOpPHOro Hanps>XeHuda BO BcexX pasax. Ecnu HanpsaXkeHne MmeHbLe 5 %
OMOPHOro HaNpPAXXeHUAa He BO BCEX pasax, CUTyaLUIO paccMaTpuBaloT Kak npoBan HanpsaXXeHus.

XapakTepuUCTUKNU KPpaTKOBPEMEHHbIX NPEPbIBAHUU HANPAXKEHUA NPUBEAEHLI B MPUNOXKEHUN A.

4.3.2 NpoBanbl HANPSAXEHUA U NepeHanpPAXKeHUuaA

4.3.2.1 ['lpoBanbl HANPAXKEHNA

[MpoBanbl HANPSKEHNA 00bIYHO NPOUCXOAAT U3-3a HEUCNPABHOCTEWN B 3NEKTPUYECKUX CETAX UIMN B INEK-
TpPOyCTaHOBKax NoTpedutenen, a Takke npu noaknoyeHnm MOLLHON Harpy3Ku.

[lpoBan HanpaXkeHusd, Kak npasuno, cBa3aH ¢ BO3HUKHOBEHNEM U OKOHYaAHUEM KOPOTKOro 3aMblKaHUSA
UMM UHOTO PE3KOro BO3pacraHuUd TOKa B CUCTEME UMK SNEKTPOYCTAHOBKE, NMOAKMNIOYEHHOU K SNEKTPUYECKON
ceTU. B COOTBETCTBUM C TpebDOoBaHUAMW HACTOALLEro craHgapra npoBan HanpsXeHus paccmaTpuBaEeTC
KaKk 9nekTpoMarHMTHasa nomexa, UHTEHCUBHOCTbL KOTOPOU ONpeaendeTcd Kak HanpsaXXeHMem, Tak u ANUTENb-
HOCTBbIO.

B Tpexda3sHbiX cucCTeMax 3NeKTPoCcHabXeHua 3a Ha4yano nposana HanpaXXeHud NPUHUMAalOT MOMEHT,
Koraa HanpskeHue Xotda Obl B 0AHOM 13 pa3 nagaet HUXKe NoporoBoro 3Ha4YeHusa Havana nposarna Hanpsxe-
HUA, 3a OKOHYaHUE npoBana HanpaXXeHua NPUHUMaT MOMEHT, KOraa HanpsaXXeHne BO Bcex dpazax Bo3pacTraeTr
BbILLIE MOPOroBOro 3Ha4YeHUA OKOH4YaHNA npoBana HanpsaXXeHus.

[INMMTEeNbHOCTL NpoBana HanpAXXeHna MOXKET coctaBnatb oT 10 Mc 40 1 MUH.

4.3.2.2 ['lepeHanpsaXeHuns

[lepeHanpaXXeHusd, Kak npaBuno, BbI3bIBAKOTCA NEPEKMIOYEHUAMU U OTKNIOYEHUAMIN HATPy3KU. [lepeHa-
NPS>KEHNA MOTYT BO3HUKATL MeXAy dpa3HbIMU MPOBOAHUKAMU UK Mexay dpa3HbIMU U 3aLLUNTHBLIM NPOBOAHMU-
KamMn. B 3aBUCUMMOCTU OT YyCTPOUCTBA 3a3€MNEHUA KOPOTKME 3aMblKaHNA HA 3EMMNIO MOTYT TaKXKe NMPUBOAUTL
K BOS3HUKHOBEHUIO MEPEHanpsXXeHUa Mexay dasHbiIMWM U HeuTpanbHbIM NpPoBOAHUKAMWU. B COOTBETCTBUN C
TpeboBaHUAMN HACTOSALLEro CTaHaapTa NnepeHanpsaXXeHUs paccMaTpUBaloOTCA KakK arneKTpoMarHMTHas nomexa,
MHTEHCUBHOCTb KOTOPOUW onpeaenaeTca Kak HanpsaXXeHuem, Tak n AnnutenbHOCThbIO.

XapakTepuUCTUKU NepeHanpsXXeHUU NnpuBeaeHbl B NPUINOXKEHUN A.

4.3.2.3 OnpeageneHne n oueHKa npoBanoB HaNMpsSXXeHna U nepeHanpsa>XeHun

Oba aBneHna — npoBarbl U NepeHanpsXXeHna — HenpeackasyemMbl U B 3HAYNTENbHOW CTENEHU Cry4Yaun-
Hbl. YacToTa BO3SHUKHOBEHUA UX 3AaBUCUT OT TUMNA CUCTEMbI ANEKTPOCHADXKEHUA, TOUKN HAONIOAEHNSA, BPEME-
HU roaa.

XapaKkrepucTukn npoBanoB HAMPSXEHUA U MepeHanpPaXXeHnn, a Takke gaHHble 00 onpeaeneHnun n OLEH-
Ke UX NPUBEAEHLI B MPUIMOXXEHUN A.

4.3.3 AMNynbCHbIE HANPAXXeHUA

MIMNyNbCHbIE HANPSAXXEHUA B TOYKE nepenadvn dneKTpuyeckou 3HEPrum nonb3oBaTeNio 3NEKTPUYECKON
CETU BbI3bIBAOTCH, B OCHOBHOM, MONMHUEBLIMU pas3pdgaMmu Unu npoueccamMm KOMMyTauun B SNEKTPUYECKON
CETU UMW INEKTPOYCTAHOBKE NOTPEDOUTENA INEKTPUYECKON SHEPTUKN. Bpemsa HapacTaHUa UMNYIbCHbIX HANpPS-
YKEHUN MOXKET U3MEHATLCA B LUMPOKKUX npeaenax (0T 3Ha4eHUU meHee 1 MKC 40 HECKOIbKUX MC).

MMNynbCHbIE HaAMPSXEHUSA, BbI3BAHHbIE MONHUEBLIMU pas3pagamMn, B OCHOBHOM MMEIOT OO0nbLUne am-
NNUTYyAbl, HO MEHbLUME 3HAYEHUA SHEPIUU, YEM UMMNYNbCHbIE HANPAXEHUA, BbI3BaHHbLIE KOMMYTALMOHHbLIMMW
npoueccamu, XxapakrepusyowmmMmncs, Kak npasuno, donbLuen gNUTENbHOCTLIO.

3HA4YE€HNA UMNYNbCHbIX HANPAXXEHUW B 3NEKTPUYECKNX CETAX HU3KOIo, CPEAHEN0 U BbICOKOIO Hanpsaxe-
HUA NPUBEAEHbI B NPUNOXeHUN b.
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[lpunoxeHue A
(cnpaBoYHoOE)

XapakTepucTUKU NPOBanoB, NpepbiBaHUU HANPAXEHUA
U NepeHanpsXXeHUn B INEKTPUYECKUX CeTAX

A.1 llpoBanbl n npepbiBaHUA HanpaXeHUsa

[TpoBanbl KU NpepbIBaHNA HaNpaXeHUa KnaccuuumnpyroT B cooTBeTCTBUU ¢ [ 1 ] (cMm. Tabnuuy A.1). Lindpbl, nome-

LlaeMble B A4erKN Tabnunupbl, oTpa)katoT YNCNO COOTBETCTBYHLLUNX CODLITUMN.
[IpoBanbl U NpepbiBaHUA HanpsXXeHUa nameparT B cootBeTcTBUU ¢ [OCT P 51317.4.30 Ha oCHOBE U3MEPEHUN
cpefHeKkBagpaTUYeCKnX 3HaYeHUN HanpskeHus, oOHOBNAEMbIX AN1A Kaxgoro nonynepuoga. [NapamMeTpamMn nNpoBasios,
npepbiBaHU HaNpsXKeHWA, ABNALWNXCA 0OBbLEKTaMN PaCCMOTPEHUA B HACTOALLEM CTaHAapTe, ABNATCA OCTAaTOYHOE Ha-
NpsXXeHne (MakcuManbHoe AeUCTBYOLLEee HanpsXeHue AN npoBasioB U npepbiBaHUN) U ANTUTENBHOCTD.

B anekTpuyeckux ceTdax HU3KOro HanpsaXeHUaA, YeThbIPeXnpoBOAHbLIX TpexdasHbiX cUCTEMAaX YyYUUTbIBAKOT (hasHble
HanpaMXeHWa; B TPEXNPOBOAHBLIX TpeXdhasHbIX cUcTEMax YYUTLIBAKOT NIMHEUHbIE HANPAXXeHUA; B criydae ogHoMasHoro nog-
KNHOYEHNUSA YUYUTBIBAKOT NUTaroLWee HanpaXeHue (dpasHoe nnu NMHeEMHoe B COOTBETCTBUN C NOAKIMIOYEHNEM NOTPEOUTENS ).

[ToporoBoe HanpsXXeHWe Havana npoBana U npepbiBaHUA NPUHUMAKT paBHbIM 90 % ONOPHOro HanpPsXeHUA.

[] pnMeYaHWNE — I_IpM N3IMEPEHNAX B MHOF0¢83HbIX CUCTeMax PeKOMEeHAYETCA ornpeleliATb U 3aliMCblBatb YACI10
Cba.?:, 3dTpalrnBaceMblX KaxXiblM cobbITUEM.

[1na anekTpuyecknx ceten TpexdasHelX CUCTEM CriegyeT UCnonb3oBaTe MHOrogasHoe ceeeHne gaHHbIX, KoTopoe
3aKI4YaEeTca B onpefeneHnin akBuBaneHTHOro coObITUA, XapakTepuayroLlerocs og4HON ANUTENBHOCTBIO U OAHUM OCTaTOM-
HbIM HaNPsXXeHUEM.

Pe3ynbTaTthl U3BMepPeHUN XapaKTepPUCTUK NpoBasioB U NpepbiBaHUN HanpsXeHUa B AN1IEKTPUYECKUX CETAX NO AaHHLIM
[1] npuBegeHbl B Tabnnuax A.2 n A.3.

A.2 lNepeHanpaxeHuUs

epeHanpaxeHna namepsarT B cootBeTcTBUKN ¢ [OCT P 51317.4.30, nogpasgen 5.4, Ha OCHOBe U3MEPEHUN Cpef-
HekBagpaTUYeCKMUX 3HaYEeHN HanNpaXKeHUs, 0OHOBNAEMbIX ANA Kaxaoro nonynepuoga. [loporoBoe HanpaxeHUe Havana
nepeHanpaXXeHUa npuHUMaroT paBHbIM 110 % ONOPHOro HanpAXXeHUS.

B cpefHeM 3a rog B ToYKe npucoeguHeHUs BO3MOXHbI okono 30 nepeHanpsaxXeHW. Npn obpbiBEe HYNEBOro Mnpo-
BOAHUKa B TpexdasHbIX SNEKTPUYECKUX CETAX HanpsKeHnem Ao 1 kB, paboTalollux ¢ rMyxo 3a3eMNeHHON HeUTpanbho,
BO3HUKAKOT BPEMEHHbIE MepeHanpaXXeHNa Mexay gason U 3eMnen. YpoBeHb Takux nepeHanpsaXKeHUn npm sHavynTenbHOu
HECUMMETPUN (PasHbIX HarpysokK MOXET AOCTUraTb 3Ha4YeHUN NIMHEWHOro HanpsXXeHua, a 4NUTENbHOCTb — HECKONbKUX
4acoB.

B CUCTEMaxX HU3KOrO HanpsXeHna, npun onpegeneHHblX 0OCTOATENBCTBAX, HEUCTMPABHOCTL, NPOU3OLLELLIAs anek-
TPUYECKN BbilLE TpaHcopMaTopa, MOXET NOPOoAUTL BPpEMEHHbIE NepeHanpsXXeHUA Ha CTOPOHE HU3KOIo HanpaXeHna Ha
BPEMS, B TEYEHUE KOTOPOro NPOTEKAET TOK, BbI3BaHHbLIA HEUCNPABHOCTLIO. Takue nepeHanpaxXeHna B oOLLUeM cryvae He
npesbiWwatoT 1,5 KB.

[na cucteM cpefHero HanpsXXeHUa oXXnaaemoe 3Ha4YeHne Takoro nepeHanpaXXeHUa 3aBUCUT OT TUNa 3a3eMNeHUS B
cucteme. B cuctemMax ¢ XXeCTKO 3a3eMIeHHOU HeUTparnbio UK ¢ 3a3eMeHneM HeuTparnn Yepes conpoTUBEeHNE 3Ha4YeHne
nepeHanpsxxeHns odbl4HO He npeBbilaeT 1,7U .. B cuctemMax ¢ nsonupoBaHHOW HEUTParnbo UMK ¢ 3a3eMITeHMEM HeUTpa-
NN Yepes peakTop 3Ha4eHne nepeHanpspkeHns obbl4HO He npeBbillaeT 2,0U .. Tun 3aseMneHna ykasblBaeTcAa onepaTopomMm
CETW.
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Tabnuua A1 — Knaccudpukaumna npoBanoB U NpepbiBaHUA HANPSXKEHUA MO OCTATOMHOMY HaNPSXKEHUIO U ANUTENBHOCTY

OcTaTouHOoe
HanpaxXeHwe u,

HnnTenbHOCTb NpoBana (NpepbiBaHnA) HanpaXeHna At -, C

% onopHoro
HanpaXeHUs

Q0 > y =2 85

0,01 <Af<0,0210,02 < Af, < 0,02

0,02 < At,< 0,5

0,1 <At <02

0,5 < At <1

1 <At <3

3 < At <20 20 < At < 60

60 < At_< 180

85>u=270
0>u=240

40> u =210

10>uz20

[TpuMedyaHUA

1 [laHHble NO NpepbIBaHUAM HanpsKeHUsA BHOCAT B NOCNEAHIO CTPOKY Tabnuubl B cooTBETCTBMU € 4.3.1.
2 [Ins cyLlecTBYOLLEro N3MepuTensHOro obopyaoBaHus U CUCTEM AUCNeTYepusaumm Tadbnuuy A.1 NPpUHUMAOT B KaYeCcTBe pekoMeHZaLuuu.

Tabnuua A2 — PesynbraTbl UBMEPEHUIA XapaKTEPUCTUK MPOBaNoB N NpepbiBaHNIA HANPSKEHUS AN KabenbHbIX aNeKTPUYECKNX CETEN

OcTaTtoyHoe HanpsaxeHue u,
% ONOPHOro HanpaXeHua

HnnTenbHOCTb NpoBana (NpepbiBaHnA) HanpsXKeHus At ¢

0,01 < At < 0,1 0,1 <At <0,5 0,5 <At <1 1 <At <3 3 < At, <20 20 < At < 60

90>u270 63 38 8
70> u =40 38 29 4 0 0 0
40>u =20 6 17 1 3 0 0
u=0 1 1 2 1 1 10

Tabnuua A.3 — Pesynbsratel U3MeEpPeHUn XapakTepUCTUK NPOBaroB N NpepbIBaHWA HAaNpsXXeHUsa AN cMellaHHbIX (KabenbHbIX U BO3AYLLHBLIX) 3NEKTPUYECKUX CETEN

OcTaTo4vHoe HalNpAXeHne u,

HnnTenbHOCTL NpoBana (NpepbiBaHnA) HanpsXxeHus At C

% ONoOpPHOro HanpsaXeHWs
0,01 < At < 0,1 0,1 <At ;<05 0,5 <At <1 1 <Af ;<3 3 <At <20 20 < At. <60
90>u=270 111 99 20 8 3 1
70> uz40 50 59 14 3 1 0
40>u=z0 5 26 11 4 1 1
u=20 5 25 104 10 15 24

6vLYS d 100

010¢
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[TpunoxeHue b
(cnpaBoYHoOE)

3HayYeHUAa UMNYNbCHBLIX HANPSXXEHUU B TOYKAX O0OLEero npucoeamHeHus,
Bbi3bIBaeMbIX MOJTHUEBbIMU pa3pAagamMu U npoueccaMmm KOMMyTaLum

PacYeTHblE 3HAYEHUS UMMYIBCHBIX HaNpsiKEHWUNA, Bbl3biIBaeMbIX MONTHUEBBIMU pa3psfamMu B TOYKaX NMPUCOedNHE-
HUA K SNEKTPUYECKON CeTU, MoKasaHHbIX Ha pucyHKke B.1, npuBeaeHbl ANA dpasHbIX HOMUHANbHBIX HanpsSKeHWA CeTU U
cnpaBeAsIMBbLI NPW YCITOBUKM, YTO pacnpeaennTenbHble YCTPOWCTBA U NIMHUKN SreKTponepeaadn B 3NIEKTPUYECKNX CETHX U
ANEKTPOYyCTaHOBKaxX NOTpebuTens BbINOSTHEHBI B COOTBETCTBUN C [2].

UH1 UH1
...‘ f ..‘ g
K> T Y X Tey
J A
n m
UH2 UH2
a |- d - /
BJl L
b
OTnanka
BJ1
T KN
c == e == k
Pl1-A Pl-b Pl1-B

BJ1 — BosaywHasa nuHusa,; KIl1 — kabeneHaa nuHua, Pl1-A, PT1-b, Pl1-B — pacnpegenuteneHble nogctaHumm, Tp4, Tp, — CMIoBbIe TPaHC-
cdopmaTtopsl; U, 4, U, — HaNpsaxXeHNa Ha NepBUYHON N BTOPUYHOWU 0OMOTKax cunoBoro TpaHcdopmatopa; a, b, ¢, d e, f, g kK [, m n —
BO3MOXHble TOYKN NPUCOeAUHEHNA K IMEeKTPUYECKON CEeTH

H1s

PucyHok Bb.1 — To4ukn npucoeguHEHUA K SNeKTPUYECKON CETH

DopMbl UMNYNBLCOB, XapakTepHble ANA ToYeK NpucoeguHeHna Ha pucyHke b.1, nokasaHbl Ha puUcyHkax b.2 — b.4.

PUCYHOK Bb.2 — dopMa UMNYNbCOB, XapaKTepHaa Ana Todek npucoeanHeHunsa a, ¢, d, e Ha pucyHke b."1
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U, kB
Um
3-10

{, MKC PucyHok b.3 — ®opmMa UMNynbCoB, XapaKTepHas

4NAa TodeK npucoeguHeHua f, g, h Ha pucyHke b.1
U, kB

) 'l.
— [1040 e

PucyHok b.4 — dopmMa UMNynNbCcoOB, XapaKkTepHas
4NAa TodeK npucoeguHeHua b, [, kK Ha pucyHke b.1

3Ha4YeHNA UMNYNbCHBIX HaNpPs»XXeHWW, BbldabiBa€MbIX MONMHUEBLIMU paspsagamMn B ToUKax NPUCOeANHEHUA K ANTEKTPU-
YEeCKOW CEeTU, NoKasaHHbIX Ha pUcyHKe b.1, npuBeneHsl B Tabnuue b.1.

Tabnunua b.1 — 3Ha4veHNa MMNYNbCHBLIX HANPSXeHWN, Bbl3bIBaeMbIX MOMHUEBLIMWU paspagamMu, KB

14

anekTponepegadn UMNynbCHbIE Har
Hanps»XeHW B Havyane KabenbHOW I
30BbIX UMNYNBLCOB B KabeNbHbIX MUK

MeoTo 0aCMoNoXeHUS BapmaHTbl Toyek HoMWHaNbHOE HalpAXEeHNE SJ'IEI{TpMLIECI{OIﬁ CeTH, KB
TOYeK NnpucoegnHeHns Ha pucyHke b.1 0 38 6 10 35 110 90
a, c S) 100 125 325 800 1580
Bos,ﬂ,yLlJHaFl JTIMHINA 1
(B) p1) — 160 190 575 1200 2400
2000 2000 2000 2000 —
d S) 100 125 325 800 1580
KabenbHas nuHma (KI) 12) — 34 48 140 350 660
e k) — — — — — —
CwnoBoi TpaHcdopmaTop f, g, nY — 60 S0 200 480 750
(Tp) m — 34 48 140 350 660

1) B BapnaHTe Touek npucoeguHeHns b B YuCnUTeNe yKazaHo UMMNYNbCHOE HanpshkeHne Ha METaNMYeCcKnX U xKe-
Ne300eTOHHLIX ONopax, B 3HaMeHaTene — Ha AepeBAHHbLIX ONopax.

2) AMNynbCHbIE HaNPsPKEHUA B TOYKE NPUCOEAUHEHUS [ COOTBETCTBYIOT CryYal0 OTCYTCTBUS BO3AYLUHOW FMHUW
anekTponepeja4vn Ha CTOpoHe BTOPUYHOro HanpsixeHusa U, TpaHcgopmatopa Tp, (CM. PUCYHOK
npsXKeHMn obmoTok Tp, U

5.1) N 3HAaYEHUAM Ha-

UH2! cooreercreByrolllmMMm AByM HOMWHallbHBIM HallpPAXEeHWNAM, PacCloJ1oKeHHbIM PALOM B

3) Mpu HaNMuuMKM Ha pacnpefenuTenbHOW NoAcTaHuMK Tuna Pri-
anekTponepefadm 3HauveHUA UMNYNbCHLIX HaANpaXXeHUU B ToYKax NpUcoedUHEHUA e U K Takue Xe, Kak B BapuaHTe TO-
Yek npucoeguHeHua d n c. I'lpn oTcyTCcTBUKM Ha pacnpegenutensHoW nogctaHuumn tuna Pll-b,
PAXEHUA B TOUKaxX NpUcoeqUHEHNA e N K onpeaenarTcs 3HaveHUAMU UMNYNbCHLIX
MHUU (TOYKN d U [), YMEHbLUEHHBIMW B COOTBETCTBUKN C AAaHHLIMU NO 3aTyXaHWUK rpo-
MAX B 3aBUCUMOCTU OT ANUHLI JTMHUN.

LLKane cTaHAapTHbIX HanpsXXeHun (Hanpumep, 35 1 10 kB, 110 n 220 kB).
lpn ApYrux coveTaHnAX HOMUHaNbHBIX HanpspkeHnn 7p, (HanpumMep, 110 n 10 kKB, 35 n 6 kKB 1 T.4.) uMNynbCHbIE
HanpaXeHua, npoxogdallne Yepes oOMOTKU TpaHcopMaTopa, MeHbLUE YKa3aHHbIX 3Ha4YeHUN.

b, PIN-B (cM. pucyHOK b.1) BO3aYyLWHBIX NTMHUW

P[1-B BO3gYyLWHbLIX NTUMHUA
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OkoH4YaHuUe mabnuubi b7

4) YkasaHHble B AaHHON CTPOKE 3HaYeHUS UMMYMbCHBLIX HAaMPSXXEeHWA crpaBefvBbl NPW YCNOBUW pacrnofoXeHUs
TOYeK oOLlero npucoegnHeHnsa f, g, n Ha BBOAax CUNOBOro TpaHcdopmMmaTopa U Hanuyuun cBA3nM paccMaTpuBaeMoun 00-
MOTKW C BO34YLLUHOW NMMUHUEN. [1pn OTCYTCTBUK CBA3N (TOUKa M HA pUCYHKe B.1) UMNYyNbCHBbIE HANPAXXEHUA COOTBETCTBYIHOT
TOUKEe NPUCOeANHEHUS [,

9) BHaYeHWUA UMMYMbCHBIX HANPSXeHW ¢ BepoATHOCTH0 90 % He npeBbiwakT 10 KB — B BO3AYLLHON CETU Ha-
npsxeHnem 0,38 kKB 1 6 KB — BO BHYTpeHHeW npoBogke 3gaHun N COOPYIKEHUN.

3Ha4YeHUa KOMMYTaUNOHHBIX UMMYMbCHbLIX HANPSXKEeHUN NpU UX 4NUTENbHOCTU Ha ypoBHe 0,5 aMnnuTyabl UMNyMb-
ca, pasHon 1000 — 5000 mkc, npuBeaeHs! B Tadbnuue b.2.

Tadbnunua b.2 — 3Ha4yeHNa KOMMYTaLUMOHHBIX UMMYNbCHBIX HAaNPaXXeHU N

HoMunHaneHoe Hual'lpFI}KEHlfle 0,38 3 B 10 20 35 110 290
ANEKTPNHECKON CETN, KB
KoMMyTaLMoHHoe UMNYNbCHoe | 4 5 15,5 07 43 85 5 148 363 705
HanpsXxeHue, KB

BepoATHOCTL NpeBbILLEHUA 3HAYEHUN KOMMYTALMOHHBIX UMMNYMNbCHLIX HanpsXXeHWW, yKasaHHbIX B Tabnuue b.2,
cocTaBnaeT He bonee 5 %, a 3Ha4YEeHUN UMNYNBLCHBIX HaNPAXXeHWUN, Bbl3biBAEMbBIX MOSTHUEBLIMU paspsgamMun (CM. Tabnu-
Uy 6.1) — He 6onee 10 % ANA BO3AYLIHLIX NMUHUA C METANNMUYECKUMN U XKene3obeTOHHbIMKU onopaMn U 20 % — ANA BO3-
OYLUHBIX JTMHUA C gepeBAHHLIMU onopamu.

3Ha4YeHNAa UMNYNbCHBIX HANPsXXeHUW, Bbl3blBaeMbIX MONMHUEBLIMU pa3psagamMu B ANIEKTPUHECKON ceTU NoTpeduTtens,
MOIYT NpeBbIWAaTh YKasaHHble B Tabnuue b.1 3Ha4YeHnsa 3a CHET MOMHUEBLIX MOPaXeHUN B caMOW CETU NoTpebuTens, oT-
paxXeHW U NPENoOMNEHNN UMNYNbLCOB B CETU NOTPedbUTENA U YaCTUYHO — 3a CYeT pa3dbpoca napaMeTpoB UMNYILCOB.
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