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BeeneH B gencreue

[Npukasom PepneparnbHOro
areHTCTBa Mo TEXHUYECKOMY
perynmpoBaHuio 1 METPONOorum
ot 22 nionst 2013 r. N 400-cT

MEXTIOCYAAPCTBEHHbIA CTAHOAPT
ANEKTPUYECKASA SHEPIUA
COBMECTMMOCTb TEXHUYECKUX CPEACTB 3JIEKTPOMAIHUTHASA

HOPMbI KAYECTBA 3NEKTPUYECKON SHEPIUN
B CUCTEMAX 3NNEKTPOCHABXEHWUA OBLLUETO HA3HAYEHUA

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

(EN 50160:2010, NEQ)
rOCT 32144-2013

MKC 29.020
33.100

[arta BBegeHus
1 nmonsa 2014 roga

Mpegucnosue

Llenn, OCHOBHble MpPUHLUMMNBbI WU OCHOBHOW MOPSAOK MNpoBedeHuss paboT No MeXrocygapCTBEHHOM
ctaHgaptusdauun yctaHoBnenol [TOCT 1.0-92 "MexrocygapCTBeHHasas cuctemMa craHgaptusauuun. OCHOBHble
nonoxenns" un [OCT 1.2-2009 "MexrocyaapCTBeHHad cucTemMa  cTangaptmsaumu.  CTaHgapTbl
MEXrocyaapCTBeHHble, MNpaBufia W pekoMeHZauuMn MO MEeXrocyaapCTBEHHOW cTaHaapTu3auuu. [lpasBuna
pa3paboTku, NPUHATUSA, MPUMEHEHUS!, OOHOBIEHUS N OTMEHbI".

CBegeHunsi o cTaHgapTe

1. PaspabotaH ObLecTtBOM C orpaHnYeHHon oTBeTcTBeHHOCTLI0 "TIMHBUT" n TexHnyeckum kKomMuTeTom no
craHgapTtusaumm TK 30 "OnekTpomarHuTHas COBMECTUMOCTb TEXHUYECKMX CpeacTB".

2. BHeceH ®epneparbHbiM areHTCTBOM M0 TEXHUYECKOMY PerynupoBaHuio u Mmetponorimn (PocctaHaapT).

3. MpuHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auuun, metponorum u ceptudukaumm (MpoTokon
N 55-I ot 25 mapTa 2013 r.).

3a npuHATME NPOroyiocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl | Kog ctpaHbl no MK CokpalleHHOe HavMeHOBaHne HauMoHarnbHOro
no MK (MCO 3166) 004-97 (MCO 3166) 004-97 opraHa no ctaHgapTusauum
ApmeHuns AM MuHUCTEPCTBO 3KOHOMUKM Pecnybnukmn ApmeHuns
Benapycb BY loccranpapt Pecny6nukm Benapych
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KblprbicTaH KG Kblprelactangapt
Poccuiickas ®epepauus RU PoccTtangapt
TapxukncTtaH TJ TapXkukcTaHgapT
Y3b6eknctaH uz AreHTCTBO "Y3cTaHgapT"

4. [pukazom deagepansHOro areHTCTBa No TEXHUYECKOMY PErynnpoBaHuio u meTponorumn ot 22 nionsa 2013
r. N 400-ct mexrocynapctBeHHbI ctaHgapT FOCT 32144-2013 BBeaeH B AeCTBME B Ka4eCTBe HaLMOHarbHOro
ctaHgapTta Poccuiickon ®epepaunn ¢ 1 nonsa 2014 r.

5. Hactoawmin craHgapT COOTBETCTBYET €BpOMenckomy pervoHanbHomy ctaHgapty EN 50160:2010.
Voltage characteristics of electricity supplied by public distribution networks (Xapaktepuctukm HanpspkeHus
3NEKTPNYECTBA, NOCTABMNSEMOro OOLLECTBEHHLIMU pacnpenenuTenbHbIMN CETAMM).

CrteneHb cooTBETCTBUS - HeakBmBaneHTHas (NEQ).

CraHpapT pa3paboTaH Ha ocHoBe npumeHeHuss TOCT P 54149-2010.

5. BeeaeH Bnepsble.

UHdopmaLma o6 uamMeHeHUsax K HacTosiemMy cTaHaapTy nybnvkyeTcsa B exerogHoMm WHgopMauMoHHOM
ykasaTene "HaunoHanbHble cTaHAapThl", @ TEKCT U3MEHEHUA 1 NOMPaBoOK - B €XXeMEeCAYHOM MHPOPMAaLUOHHOM
ykasarterne "HauumoHanbHble cTaHgapThl”. B crniyqyae nepecmoTpa (3ameHbl) UM OTMEHbI HAacTOSILLEro cTaHAapTa
cooTBeTCTBylOWlEe yBegomreHne OyaeT oOnyGrMKOBaHO B E€XEMEeCs4YHOM MHOpMauMOHHOM ykasaTene
"HaumoHanbHble cTaHgapTbl". CooTBETCTBYIOWAA MHAOPMALNS, YBEAOMIIEHNE U TEKCTbl Pa3MELLaOTCs TaKkKe B
WMHOPMaLIMOHHONM cucTeMe obLLEero NonNb3oBaHNs - Ha oMLManbHOM CalTe HauMOHanbHOro opraHa Poccuinckon
depepaumm no ctaHgapTusaumm B cetn MHTepHer.

1. ObnacTb NpMMeHeHUs

Hactosiwun ctaHgapT ycTaHaBnvBaeT MoKasaTenu M HOPMbl KadecTBa arnekTpudeckon sHeprum (KO) B
TOYKax nepegaym 3neKTpUYECKON SHEPTrMN NOSb30BaTENAM 3NEKTPUYECKUX CETEN HU3KOro, CPEAHEro 1 BbICOKOro
HaNpsPKEHUS cUCTEM aNeKTpocHabxeHms obLuero Ha3HavYeHUs NnepeMeHHoro Toka Yactoton 50 Iy,

MpumeyaHune. OnpeaeneHnst HU3KOro, CPeAHEro U BbICOKOMO HanpshkeHun npmeeneHbl B 3.1.11 - 3.1.13.

TpeboBaHusA HaCTOALWEro cTaHgapTa NPMMEHSIOT NPY YCTaHOBMEHUN HOPpM KO B 9NeKTprUYEeCcKnx ceTax:

- CUCTEM 3NEKTPOCHaDXEHNST 0OLLIEr0 HasHaYeHWs, NPUCOeaNHEHHBIX K EQNHON aHepreTnyeckon cucteme;

- N30MNMPOBAHHbIX CUCTEM ANEKTPOCHABXeHMs1 06LLEero HasHa4YeHus.

Tpe6OBaHI/IFI HacTodwero craHgapta npuMeHAKT BO BCEX peXmmMax paGOTbI cucremMm SJ'IeKTpOCHa6)KeHVIﬂ
o6Lero HasHadeHus, KpOMeE pexnmos, 06yCJ'IOBJ'IeHHbIXZ

- obcTosTenscTBaMu Henpeop,onvlmoﬁ cunbl: 3eMneTpAaAceHnaMn, HaBOAHEHUAMMU, yparaHamMu, noxapamu,
rpaxxgaHCKnmmn 6€Cﬂ0pﬂﬂ,KaMM, BOEHHbIMW AENCTBUAMMU;

- onybnvMkoBaHMEM HOPMAaTUBHO-NMPABOBLIX AaKTOB OpraHOB BracTW, YCTaHaBNMBAKOWMX MpaBuna
BPEMEHHOI0 SHEpProcHaGXeHus;

- BBEJEHWEM BPEMEHHOTO 3EKTPOCHABXEHNS NOofb3oBaTENEN SMEKTPUYECKUX CETEN B LIENSIX YCTPaHEHUS
HEUCMNPaABHOCTEN UNN  BLIMNOSMIHEHWST paboT N0  MUHUMM3AUMM  30HBI WM ANWMTENBLHOCTU  OTCYTCTBUS
3NEKTPOCHabXeHNs.

Hacroawun CTaHOapT npegHa3HavyeH Ond npuMeHeHud npu yctaHosleHun n HopmmposaHun nokasarenemn
KO, cBSA3aHHbIX C XapakTepuctnkamMmm HanpsaXeHna 3NeKTpornntaHnA, OTHOCALWMMUCA K 4YacToTe, 3HaYEeHUsaM U
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doopMe HanpsKeHWs!, a TaKkke K CUMMETPUM HarnpsKeHUn B TpexdasHbIX CUCTEMAX 3M1eKTPOCHabXeHus. [JaHHble
XapaKTepUCTUKN HanpsaXeHna noaBepXeHbl U3MEeHEeHUAM WUn3-3a N3MEHEHNN Harpys3ku, BITUAHUA KOHAOYKTUBHbIX
ANEKTPOMarHnUTHbIX nomMex, co3aaBaeMbIX oTAaesNlbHbIMU BOaMu O60py,IJ,OBaHI/I$|, n BO3HUKHOBEHUA
HENCNpPaBHOCTEW, BbI3bIBAEMbIX, [NaBHbIM 00pa3oM, BHELWHUMU CcOoObITUAMU. B pesynbTate BO3HMKaOT
Crny4YyalHble M3MEHEHMUS1 XapaKTEPUCTUK HamnpshkeHUs BO BpeMeHM B NoOOW OTAEenbHOW Touvke nepepaudn
3NEKTPUYECKON 3HEPTUM MOMb30BaTEMO 3NIEKTPUYECKON CETU, a TakkKe CryyYanmHble OTKITOHEHUS XapaKTepUCTMK
HanpshKeHUs B pasnmyHbIX TOYKax nepegaydn aneKkTpuyYecKon SHEPrMn B KOHKPETHBI MOMEHT BPEMEHM.

YunTblBasi HenpeackasyemMocTb psiAa SIBMEeHWA, BRUSIIOWMX Ha HanpsbhkeHue, He npeacTaBnsieTcs
BO3MOXHbIM YCTaHOBUTb onpeaeneHHble AoNyCTUMble rpaHuLbl 3HaYEHWUI NSl COOTBETCTBYIOLLMX XapaKTePUCTUK
HanpsbkeHusi. o3TOMy W3MEHEHUS] XapaKTEPUCTUK HanpshkeHusl, CBsi3aHHble C TakMMU SIBMEHUSIMM, Kak
Hanpumep, NpoBaribl U NpPepbiBaHWS HANPSKeHWs, NepeHanpsikeHs U UMMYbCHbIE HaMPSPKEHUS B HACTOSILLEM
cTaHgapTe He HopmupytoTcs. Mpu 3aknoYeHUn JOroBOPOB Ha MOCTaBKy UMW nepeaady arnekTpu4eckon aHeprum
crnenyeT y4uTbiBaTb CTAaTUCTUYECKUE AaHHbIE, OTHOCSALLMECS K TAKUM XapaKTepUCTUKaM.

Hopmbl K3, ycTaHOBNeHHble B HacTosiLLeM CTaHgapTe, He paccMaTpuBalT B KayecTBe YPOBHEN
3MIEKTPOMArHUTHON COBMECTMMOCTM ANS KOHAYKTMBHBIX 3MIEKTPOMArHUTHbIX MOMEX WU MpedenibHbIX 3HayYeHun
KOHAOYKTMBHbBIX 3NEKTPOMAarHUTHbIX MOMEX, CO3AaBaeMblX OOOpPYAOBaHMEM SIEKTPOYCTAaHOBOK NOTpebutenen
ANEKTPUYECKON SHEPTUM B CUCTEMAX SNEKTPOCHaABXEHNA 00LLero HasHayYeHus.

HOprI KO B ANEKTPUHECKNX CETAX, HaxogdAlKnxcAa B CcOBCTBEHHOCTU FIOTpGGI/ITGJ'IGI?I SHEKTpMHeCKOVI
SHeprnn, AOIMKHbI COOTBETCTBOBATL HOpMam KD, YCTaHOBJ1€HHbIM HACTOALLMM CTaHOapPTOM.

MeToabl um3mepeHus nokasatenen KO3, npumeHsiemble B COOTBETCTBMM C HACTOSALWMM CTaHOApPTOM,
yctaHoBneHbl B [OCT 30804.4.30 n [OCT 30804.4.7.

2. HopmaTuBHbIE CChISIKM
B HacTosWwem cTaHaapTe NCNONb30BaHbl HOPMaTUBHbIE CCbINKM Ha [1] <1> n cnegyiowwme cTaHaapTbI:
COCT 29322-92. CtaHAapTHble HanNpsXXeHust

FOCT 30804.4.30-2013 (IEC 61000-4-30:2008). 3nektpunyeckasa aHeprns. COBMECTUMOCTb TEXHUYECKMX
cpencTB anekTpomarHutHas. MeTobl MU3MEpPEHU NoKasaTenen KayecTBa 3NeKTPUYECKON SHEPTUn

COCT 30804.4.7-2013 (IEC 61000-4-7:2009). CoBMECTUMOCTb TEXHUYECKUX CPEOCTB 3NIEKTPOMarHMTHas.
OOuee pykoBOACTBO MO CPeAcTBaM U3MEPEHWA U U3MEPEHMSIM FTapMOHUK WU WHTEPrapMOHWK ON1 CUCTEM
SJ'IeKTDOCHaG)KeHI/IH M nNogkKrn4vyaeMblX K HUIM TEXHUYECKNX CpencTB

[OCT 30804.3.3-2013 (M3K 61000-3-3:2008). CoBMECTMMOCTb TEXHUYECKMX CPEACTB 3NEKTPOMarHUTHasl.
OrpaHuyeHne U3MEHEHUI HanpsiKeHusl, kornebaHW HanpspkeHnss U rvkepa B HU3KOBOSMBTHBIX CUCTEMaXx
anekTpocHabxeHnst obLlero HasHayeHus. TexHu4eckne cpeacTBa C HOMMUHarbHbIM TOKOM He Gonee 16 A (B
ogHow (pase), noakNyaemble K INEKTPUYEeCKOW CceTu Mpu  HecobniogeHun onpedeneHHbiX  YCrnoBui
noaxntoYeHns. HopMbl 1 MeToabl UCTbITAHWIA.

Mpumeyanune. [Mpy NoOMNb30BaHMM HACTOSIWLMM CTaHAAPTOM LenecoobpasHo npoBepuTb Oencrteue
CCbIfTOYHbIX CTaHOapTOB B WMHMOPMALMOHHON cucTemMe OOLIero nonb3oBaHUA - Ha oduuManbHOM canTe
depepanbHOro areHTCTBa MO TEXHUYECKOMY pPEerynmpoBaHuiO M MeTponormm B ceTu WHTepHeT wnm no
eXerogHomy MHpopMaunoHHoMy ykasaTtento "HaunoHanbHble cTaHgapThl”, KOTOpbIA ONyGrMKOBaH NO COCTOSIHUIO
Ha 1 sHBaps TeKywero roga, W Mno BbiMyCKaM €XeMEeCAYHOro MHAOPMAaLMOHHOro ykasaTens "HaunoHanbHble
cTandapTbl" 3a Tekylwui rog. Ecnu ccbinoyvHbIi cTaHaapT 3amMeHeH (M3MEHEH), TO MPU NOMb30BaHUN HACTOSALLMM
CTaHOapToOM creayeT PYKOBOACTBOBATbCA 3aMEHSIOWMM  (M3MEHEHHbIM) CcTaHd4apToM. Ecnmn  cebinovHbIn
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOSIOXKEHWE, B KOTOPOM AaHa CCbiflka Ha Hero, NPUMEHSIETCA B 4acTu, He
3aTparmBatoLLemn 3Ty CCbIMKy.

<1> Ha Tepputopumn Poccuinckon depepaumm pencrteyer [OCT P 51317.4.15-2012 (M3K
61000-4-15:2010).
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3. TepMuHbI, onpegeneHns n 06o3HaveHns
3.1. TepMuHbI M onpegenexHus
B HacTosilem cTaHaapTe NpMMeHeHbl crneaytoLime TEpMUHbI C COOTBETCTBYIOLLMMM OnpeaeneHnaMu:

3.1.1. Cuctema anekTpocHabxeHnst obuiero HasHayeHWsi: COBOKYMHOCTb SfIEKTPOYCTAaHOBOK W
ANEKTPUYECKMX YCTPOWUCTB, MpefHa3Ha4YeHHbIX [Ansi obecneyeHust 3NEeKTPUYECKOW SHeprnen pasnmnyHbIX
notpebuTenen anekTpU4ecknx ceTen.

3.1.2. Tllonb3oBaTtenb 9MNeKTPUYECKOM CeTU: CTOPOHa, nonyvalolas 9OneKTPUYECKYyr 3HEepruo  oT
3NEeKTpuYeckon cetn nMbo nepeparoLlas SMEKTPUYECKYID 3HEPrno B anekTpuyeckyto ceTb. K nonb3oBatensam
ANEKTPUYECKNX CETEN OTHOCAT CETEBbIE OpraHM3aLun U MHbIX BRagenbLUeB aNeKTpUYeckux ceTemn, notpebutenen
3ANEKTPUYECKOWN IHEPTUN, a TaKkKe reHepupyloLme opraHmsasmu.

3.1.3. PacnpegenutenbHasa anekTpuyeckass CeTb: COBOKYMHOCTb 3fEKTPOYCTAHOBOK AN nepegayvn wu
pacnpegeneHns 9neKTPUYEeCKoW 3JHEeprMn Mexay Monb3oBaTensaMyn 3NeKTPUYecKonm ceTw, cocTosiwas w3
NOACTaHUMW,  pacnpegenuTenbHblX — YCTPOMCTB,  TOKONPOBOOOB, BO3AYLWHbIX W KabenbHbIX  NIUHWN
anekTponepenayu, paboTaloLwmx Ha onpeaeneHHoN TEpPUTOPUUN.

3.1.4. CeTeBasd opraHu3auusi: opraHusauusi, Brnagetwllass Ha npaBe COOCTBEHHOCTM WM HA WHOM
YCTAHOBMEHHOM 3aKOHaMW OCHOBaHWM OOBLEKTAMMK SMIEKTPOCETEBOrO XO3SMCTBA, C UCMOSb30OBAHMEM KOTOPbIX
OKasblBawllada ycnyrm no nepenade SJ'IeKTpI/I'-IeCKOI7I SHeprmn n ocyulecrtenamowiaa B yCTaHOBJIEHHOM nopsaake
TEXHOMOrMyeckoe NpucoeanHeHUe 3HePronpUHUMAaIOLLMX YCTPOMCTB (IHEPreTUYEeCKNX YCTaHOBOK) HOPUAMYECKNX
N OU3NYECKMX NUL, K SMEKTPUYECKUM CETsIM, a Takke OCYLLECTBMAIOLAS MpaBO 3aKMiOYeHWs JOrOBOPOB 00
OKasaHuM ycnyr no nepefave 3neKTPUYECKOW 3JHEeprMM C WCMONb30BaHMEM OOBLEKTOB 3MEKTPOCETEBONO
X035IACTBA, NpUHagexalmux gpyruMm coOCTBEHHNKAM U MHbIM 3aKOHHLIM BnagernbLlam 1 He BXOOALMX B €4NHYI0
HaLMOHANbHY 3NEKTPUYECKYIO CETb.

3.1.5. MNMoTpebuTtenb anMeKTpUYECKOW IHEpruun: puanyveckoe nnu uanyeckoe NuULO, OCYLLECTBRsOLLEe
Nonb30BaHWE 3NEKTPUYECKON 3HepPruen (MOLLHOCTBIO) HA OCHOBAHMMW 3aKIMYEHHOr0 JOroBopa.

3.1.6. Toyka nepegayn INEKTPUYECKON ISHEPrum: TOYKa SMNEKTPUYECKOW CEeTU, HaxXoOsALWasCa Ha JIMHUK
pasgena obbeKkTOB 3MEeKTPOIHEPreTUKM Mexay Bnagenbuamu Mo npu3Haky COOCTBEHHOCTW WM BNadeHusi Ha
WHOM NpPeayCMOTPEHHOM 3aKOHaMW OCHOBaHMMW, onpefesieHHas B NpoLecce TEXHONOMMYECKOro NpUcoeguHEHMS.

3.1.7. Touka oOLEro NPUCOEOMHEHUS: SNEKTPUYECKM Bnkaniasa K KOHKPETHOW Harpyske norb3oBaTens
CeTM TOYKA, K KOTOPOW NPUCOEANHEHbI HArpy3KM ApYrMX Nonb3oBaTenemn ceTu.

3.1.8. HomuHanbHoe HanpsikeHue: HanpspkeHue, Onsi KOTOporo npegHasHadeHa unu naeHTudpuumnposaHa
aneKTpuYeckasi CeTb, ¥ MPUMEHUTENBHO K KOTOPOMY YCTaHaBIMBaloOT ee paboyme xapaKTepUCTUKU.

3.1.9. HanmeeHvle ANeKTponnuTaHna: cpegHekBaapaTn4yeckoe 3HadeHune HanpsaxeHua B OI'IpeD,eJ'IeHHbIIZ
MOMEHT BpEMEHN B TOYKE nepenayun SﬂeKTpI/ILIeCKOIZ QHEPIrnn NoJ1b30oBaTENIO SJ'IeKTpVI‘-IeCKOIZ ceTun, namepaemoe
B Te4eHne yCTaHOBJIEHHOro nHTepBalia BpeMeHWu.

3.1.10. CornacoBaHHoe Hanps>XeHune 3r1eKTponnTaHnAa L; . Hanps>xeHue, otTnmnyarulieecd ot CtTaHgapTHOro

HOMUWHANbHOIO HanpsbkeHns anektpudeckon cetm no [OCT 29322, cornacoBaHHOe [Ansi KOHKPETHOro
nonb3oBaTens 3MEeKTPUYECKOM CEeTM MPU  TEXHOMNOIMYECKOM MPUCOEAMHEHMM B KayeCTBE HaMpshKeHUs
3NEKTPOonNUTaHuS.

3.1.11. Huskoe HanpspkeHue: HanpshkeHue, HOMUHANbHOEe CpedHeKBagpaTuyeckoe 3HadeHue KOTOporo He
npesblwaeT 1 kB.

3.1.12. CpegHee HanpspkeHue: HanpskeHue, HOMWHanbHOe cpefHeKkBaapaTU4YecKoe 3Ha4YeHue KOTOporo
npesbiwaeT 1 kB, HO He npeBbiwaeT 35 kB.

3.1.13. Bbicokoe HanpsbkeHuwe: HanpsbkeHue, HOMWHarbHOEe cpefHeKkBagpaTUyeckoe 3HavyeHue KOTOpPoro
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npesblwaeT 35 kB, HO He npeBbiwaeT 220 kB.

3.1.14. YactoTa HanpshkeHuUs1 3NeKTPONUTaHus: YactoTa MOBTOPeHUsi KonebaHuii OCHOBHOW rapMOHMKU
HanpshKeHUs 3NEKTPONUTAHUS, U3MepPSIEMas B TEYEHNE YCTAHOBITEHHOIO NHTEPBANa BpEMEHM.

3.1.15. HomuHanbHasi YyacToTa: HOMMHANbHOE 3HAYeHMe YacTOThbl HaMNPSXKEHWUST SNEKTPONUTAHMS.

3.1.16. KoHaOyKTMBHasA aneKkTpomarHiTHasi NomMexa: afieKTpoMarHuTHasi nomexa, pacnpocTpaHsioLlascs no
NPOBOAHMKAM 3NEKTPUYECKON ceTu. B HeKOTOpbIX Criyyasx arekTpomarHuTHasi MoMexa pacrnpoCcTpaHsiTcs yepes
0OMOTKM TpaHC(OPMATOPOB M MOXET [OEWCTBOBaTb B SNIEKTPUYECKUX CETAX C pasHbiMKU  3HAYEHUSIMU
HanpshkeHusi. KOHOYKTUBHbIE ONEKTPOMAarHUTHbIE MOMEeXM MOryT yXyAWWUTb KauyecTBO (YHKLIMOHMPOBAHUS
YCTPOWCTB, 3NEKTPOYCTaHOBOK UMW CUCTEM UMK BbI3BaTb MX MOBPEXOEHNE.

3.1.17. YpoBeHb 3ANEKTPOMarHUTHOM COBMECTMMOCTM B cucteme 3NeKTpoCcHabXeHus:
pernaMmeHTUPOBaHHbIA YPOBEHb KOHOYKTUBHOW 3NIEKTPOMAarHMTHOM MNOMEXU, UCMONb3yEMbI B KAYECTBE OMOPHOro
ONs KoopavHaUUM Mexay OoNyCTUMbIM YPOBHEM MOMEX, BHOCUMbIM TEXHUYECKMMU CPeacTBaMU MONb3oBaTenen
ANEKTPUYECKUX CETEWN, U YPOBHEM MOMEX, BOCNPUHUMAEMBIM TEXHUYECKMMU CPeAcTBaMW, MOOKIOYEHHBIMU K
aNeKkTpuyeckon ceTn, 6e3 HapyLleHUs X HopMarbHOro YHKLMOHMPOBaHUS.

3.1.18. HanpsokeHune rapMOHN4YeCcKom COCTaBnAOLEN: cpegHekBagpaTudeckoe 3Ha4YeHue
CMHycounganbHOro HanpsxeHud, 4YactoTa KOTOpOoro sABnAeTcd KpaTHOI7I OCHOBHOW YacToTe HanpsaXeHuaA
ANEKTPOoNnnUTaHuA.

3.1.19. HanpsbkeHne WHTEPrapMOHWYECKOW  COCTaBnsOLWEN: cpegHekBagpaTMyeckoe  3HayeHue
CMHYCOMOANbHOIO HAaMpsPKEHWUsi, 4YacToTa KOTOPOro He SABMSETCS KPaTHOW OCHOBHOM 4acTOTe HanpshKeHus
ANEKTPOnNUTaHuS.

I'Ipmmeanme. Oﬂ,HOBpeMeHHO BO3HUKaLWne HnHTeprapmMmoHn4yeckme cocTtaBldlowme Ha CONMKEHHbIX
YacToTax MoryTt O6pa3OBaTb Hanps>xeHne C LUIMPOKOMNOJTOCHbIM CNEKTPOM.

3.1.20. HanpsikeHune curHamoB B 9MeKTPUYECKOW CeTU: HanpshkeHue curHanos, pobaensemoe K
HanpshKeHUIo ANeKTponuUTaHua npu nepegade MHgoOpMauum B pacnpefenuTernbHbIX 3NEKTPUYECKNX CeTsax U
3MNeKTPoyCTaHOBKax NoTpebutenen anekTpu4ecKomn aHepruu.

3.1.21. BbIiCcTpoe W3MeHeHMe HanpsikeHus: ObICTPOe W3MEHEeHWe CcpeaHeKBagpaTUYeCcKoro 3HavyeHus
HanpsaXXeHna mexay AByMa nocrieqosatesfibHbIMUA YPOBHAMKU YCTAaHOBUBLLETOCA HaNpsAXXeHuaA.

Mpumeyanune. Cm. Takke [OCT 30804.3.3.

3.1.22. OnopHoe HanpsbkeHue (Npu OLEHKEe MPOBAarioB, NPEPbIBAHUA HaMNPsHKEHUS U NepeHanpsKeHun):
3Ha4YeHue HanpaxeHud, npuMmeHdaemMmoe B KadeCTBe OCHOBbl MpU YCTaHOBNEHUMU OCTAaTOYHOro HanpsaXeHud,
MOPOroBbIX 3HAYEHUA HAMPSHKEHUS U OPYrUX XapakTepucTUK MpoBanoB, MpepbiBaHWU HanpsXeHns wu
nepeHanpsXeHui, BblpaXeHHoe B BOMbTax UMK B NPOLeHTaX HOMUHAMNbHOIO HaMNpsXeHus!.

Mpumeyanne. B cooTtBeTcTBUM C TpebOBaHMSAMM HACTOALLEro CTaHOapTa OMOPHOE HanpsikeHue (npw
OLleHKE MPOBAasioB, MPEpbIBAHWA HaMPsPKEHUS U MEPEHANPSPKEHWUA) CYUTAOT pPaBHbIM HOMWHANBHOMY WIK
COrMacoBaHHOMY HaMPSKEHWIO 3MEKTPOMNUTaHWSI.

3.1.23. MNpepbiBaHWe HanpsKeHUs: cuTyalms, Npy KOTOPOW HanpsXXeHue B TOUKE nepefayn aneKkTpu4eckon
3HEprumn MeHbLue 5% ONOPHOro HaNPsHKEHUS.

3.1.24. VimnynbCHOe HanpshxeHue: nepeHanpsbkeHune, npeacrasnsowee cobon OgNHOYHBLI UMMYMbLC UMK
konebaTenbHbI Npouecc (06bIYHO CUMBbHO AEMNMUPOBAHHBIN), ANUTENBHOCTBIO 40 HECKOMNBbKMX MUMNIMCEKYHA.

3.1.25. lNMpoBan Hanps»KeHUs: BPEMEHHOE YMEHbLLUEHMNE HaNPSXKEeHUS B KOHKPETHOW TOYKE 3MEKTpUYECKOmn
CUCTEeMbl HMXXe YCTaHOBJTIEHHOIO NOPOroBoro 3Ha4eHuA.

3.1.26. AnnTtenbHOCTb nposarna HanpsXxeHud: uHTepsarn BpeMeHn Mmexay MOMEeHTOM, Koraa HanpsaxeHue B
KOHKp€THOl7I TOYKE CUCTEMDI SJ'IeKTpOCHaﬁ)KeHVIFI nagaet HWXe NnoporoBoro 3Ha4YeHud Hadana npoBarla
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HanpsaXXeHna, 1 MOMEHTOM, Korga HanpsaXeHue BO3pacTaeT Bbille NMoporoBoro 3HaveHMda OKOHYaHUA npoBalna
HanpsaXXeHua.

3.1.27. I'IoporOBoe 3Ha4YeHNe OKOHYaHuA npoBana HanpsaXeHuna: cpeHekBagpaTtun4eckoe 3Ha4deHue
HanpsxXeHna B CUCTEME SJ'IeKTpOCHaG)KeHI/IFI, yCTaHOBJIEHHOE OJ1A4 onpefenieHna  OKOHYaHUA npoBala
HanpsaXXeHus.

3.1.28. OctaTo4HoEe Hanps>xeHne npoBana HanpsaxeHna: MMHMMalnbHOE cpeHeKBagpaTnyeckoe 3Ha4yeHune
HanpsaXeHund, oTMe4YeHHOe B TEYEHME NpoBalia HanpaxXeHus.

I'Ipmmeanme. B cooTBeTcTBUM C TpGGOBaHVIFIMI/I HacTodlero crtaHgapTa OCTaTO4YHOEe HanpdaxXeHue
nposarna HanpsaXeHnd BblpaXXakoT B NpoLeHTax ONOpPHOro HanpsaXeHua.

3.1.29. I'IoporOBoe 3Ha4YeHne Ha4dana npoBana HanpaxXeHnd: cpeaHekBaapaTtundyeckoe 3HadeHue
HanpsxxeHunqa B cucteme SJ'IeKTpOCHa6)KeHVIﬂ, yCTaHOBJ1€EHHOE A4 onpenereHna Ha4vana nposaria HanpsaXXeHus.

3.1.30. lMepeHanpsxeHne: BpeMeHHOEe BO3pacTaHWe HanpsikeHWs B KOHKPETHON TOYKe 3NEKTPUYECKOM
CUCTEMBbI BblLLE YCTAHOBEHHOMO NOPOroBOro 3Ha4YEHWs.

3.1.31. OnuTenbHOCTb NepeHanpsikeHusi: MHTEpBan BPEMEHW MexXOy MOMEHTOM, Korga HanpshkeHue B
KOHKPETHOM TOYKE CUCTEMbI SfIEKTPOCHAOXEHUS BO3pacTaeT Bbille MOPOroBOro  3HAYEHUs Hadvana
nepeHanpsaxeHnd, 1M MOMEHTOM, Korga HanpsaxXeHume nagaet HWXe noporoBoro 3Ha4veHuna OKOHYaHUuA
nepeHanpsXeHns.

3.1.32. lloporoBoe 3Ha4YeHWEe OKOHYaHWA MNepeHanpsPKeHus:: CcpeaHekBagpaTuyeckoe 3HadeHue
HanpsaXeHuna B cUcteme SJ'IeKTpOCHaﬁ)KeHI/Iﬂ, yCTaHOBJ1EHHOE ANA onpeneneHna oOKoOH4YaHuA nepeHanpsaXxXeHus.

3.1.33. I'IoporOBoe 3Ha4YeHne Ha4vana nepeHanpsaxeHuna: cpeaHekBagpaTtn4eckoe 3Ha4dyeHne HanpsaXxeHuna B
cucrteme SJ'IeKTDOCHaG)KeHI/IFI, YCTaHOBJ1IEHHOE ONA onpenernieHna Havala nepeHanpsa>XeHus.

3.1.34. Odnukep: owylleHMe HeyCTOMYMBOCTU 3PUTENLHOrO BOCMPUATMS, Bbl3BaHHOE CBETOBbIM
NCTOYHMKOM, SPKOCTb UMW CMEKTparbHbI COCTaB KOTOPOro U3MEHSATCA BO BPEMEHW.

3.1.35. CpegHekBagpaTnyeckoe 3HaveHMe: KOpPeHb KBagpaTHbIA U3 cpegHeapugpMeTnyeckoro 3HavyeHus
KBaapaTtoB MIHOBEHHbIX 3Ha4YeHun BENMNYUHbI, UIBMEPEHHbIX B Te4YeHne YCTaHOBJIEHHOIo nHTepesarna BpeMeHn n B
YCTaHOBMEHHOWN NOM0Cce YacToT.

3.1.36. YcpeoHeHne Mo BpPeEMEHU: yCpedHEeHMEe HECKOMbKUX nocnefoBaTeribHbiX 3HAYEHUW KOHKPETHOro
nokasatens K3, namepeHHbIX Ha O4MHAKOBbIX MHTEpPBanax BPeMeHU, AN MOMyYeHUs 3Ha4YeHus nokasartensi npu
fonbLuem nHTepBane BpeMeHN.

Mpumeyanune. B CTOCT 30804.4.30 npyMeHeH TepMuH "obbeanHeHne no BpeMeHun".

3.1.37. MapkupoBaHHble OaHHble: TEPMWH, MPUMEHSIEMbIA O 0003HAYeHUs pe3yrbTaToB M3MEPEHUN
nokasatenen KO n pesynbTaToB UX YCPeAHEHMS HA BPEMEHHbIX MHTEpPBAnax, B Npefenax KoTopbiX UMenu Mecto
npepbiBaHWs, NPOBanbl HANPSHKEHUS UNN NepeHanpPskeHns.

MpumeyaHus

1. Tlpn oueHKe COOTBETCTBUS 3SMEKTPUYECKON 3dHeprum Hopmam K3, ycTaHOBMEHHbIM B HaCTOSLEM
CTaHAapTe, MapkKUpOBaHHbIE AaHHbIE HE YYUTLIBAIOT.

2. B psge cnyyaeB CBefeHMs O MapKMpOBaHWMM pe3ynbTaTOB WU3MepeHun nokasatenen KO moryT
YUMTbIBaTbCA NPy aHanmae KkadvecTtsa anektpunyeckon sHeprum (cm. COCT 30804.4.30).

3.1.38. KauectBo anektpuyeckon aHeprum (K3): cTeneHb COOTBETCTBUS XapaKTEPUCTUK INEKTPUYECKON
3HEPrM B JAHHOWN TOYKE SMEKTPUYECKON CUCTEMbI COBOKYMHOCTU HOPMUPOBAHHLIX Nokasatenen K3.

3.1.39. HecummeTpua HanpspkeHWn: COCTOsiHME TpexdasHoW CUCTEMbl 3HEeprocHabXeHusi nepemMeHHoro
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TOKa, B KOTOPOW CpefdHeKBaapaTUYeckne 3HaYeHUsi OCHOBHBIX COCTaBMSIOLWMX MeXAydasHbIX HanpsKeHUn unm
yrnbl caBuUra ¢oas Mexxay OCHOBHBIMU COCTaBSAOLLMMY MexXaydasHbIX HAaNPSPKEHWUIA He paBHbI Mexay coboi.

3.2. O6o3HaueHus

B HacTosiluem CTaHgapTe NpuHATHLI cneayrouime 0603HaveHus:

Jrom - HOMUHAMBHOE 3HAYEHME YACTOThI ANEKTPONUTaHMS, IL;

Af - oTknomenue vacToThl, L

U\ - HOMMHAMNbBHOE HaNpshKeHWe anekTponuTaHns, B, kB;

L. - cornacosaHHoe HanpsixeHune anekTponuTaHus, B, kB;

U, - nanpspkeHve, paBHOE HOMVUHAMBHOMY MMK COFNAcoBaHHOMY HaMPSKEHMIO anieKTponuTaHus, B, kB;
SU_, - oTpuuaTensHoe oTKMOHeHMe HanpsxeHns anektponuTanns, % L ;
S, - nonoxuTenbHoe OTKIOHEHWe HanpskeHus anekTponuTanms, % U ;

U] - sHayeHMe OCHOBHOM rapMOHUYECKO COCTaBASAIOLEN HanpskeHust, B, kB;
KL-{_.,:, - KO3(PULIMEHT N-Ol FAPMOHNYECKON cocTaBnsoLLen Hanpsbkenuns, % LU ;

K- - cymMapHbiil K09 MULIMEHT rapMOHUYECKIMX COCTABMALLNX HANPSHKEHNS, %o;

K- - koahdUUMEHT HECMMETPUM HaNpPshkeHNit No obpaTHON NocneaoBaTensHoCT, %;
K- - k0ahdULMEHT HECUMMETPUM HANPSKEHWIA NO HYNEBOoit NocneaoBaTenbHOCTH, %;
Af_ - npnnTenbHOCTL NpoBana HanpsXxeHns, C;

Ar_ - AMUTENBbHOCTL NPEpPbLIBAHUS HANPSKEHUS, C;

N - HOMep rapMOHUYECKOW COCTaBMSAIOLLEN HaMNPSXKEHNS.
4. NokasaTenun n HopMbl Ka4eCTBa ANEKTPUYECKON IHEPTUM
4.1. O0LWwmMe nonoxeHus
M3MeHeHna XapakTepUCTUK HarpsKeHUs SMNeKTpPonuTaHus B TOYKe nepefadn SrneKkTpU4eckonm 3Heprum
Nnonb30BaTEN0 ANEKTPUYECKON CEeTW, OTHOCSALLUMXCHA K YacToTe, 3Ha4YeHusaM, hopMe HampsKeHUs U CUMMETPUM
HanpsbkeHun B TpexdasHblX cucTemMax dnekTpocHabxeHwusi, nogpasgensdlT Ha gBe  kaTteropum -
NPOAOIKUTENbHbIE U3MEHEHWNSI XapaKTEPUCTUK HANPSKEHUS U CnyYvaiHble cobbITUS.

MpopormkuTenbHble U3MEHEHUS XapaKTEPUCTUK HanpshkeHUs 3MeKTPonuTaHus NpeacTaBnsiioT coGol
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aonunTteribHble OTKIMOHEHUA XapaKTepUCTUK HanpsaXeHnAa OoT HOMUHarbHbIX 3HaYeHUn 1 O6YCJ'IOBJ'IeHbI B OCHOBHOM
N3MEHEHNAMUN HArpy3kn nnm BnmaHnem HENMUHENHbIX Harpy3okK.

CnyvaliHble cobbITus NpeacTaBnaloT cO60oM BHe3anHble U 3HaUYUTENbHbIE U3MEHEHUS (POPMbl HaNpsKeHUs,
npuBOASALLME K OTKTOHEHUIO ero napameTpoB OT HOMUHambHbIX. [JaHHbIe U3MEHEHUS HaMNPSHKEeHWs, Kak npaBuno,
BbI3bIBAOTCA HemnpeackasyembiMn coObITMAMK (Hanpumep, noBpexaeHusMn obopyaoBaHMs nonb3oBaTens
ANEKTPUYECKON CETWU) UNN BHELUHWMW BO3AENCTBMAMU (Hanpumep, MOroAHbLIMU YCIOBUSMU WM AENCTBUSMU
CTOPOHbI, HE ABMSAIOLLENCS NONb30BaTENEM INEKTPUYECKON CETN).

MPUMEHUTENBHO K NPOAOIPKUTENBHBIM U3MEHEHUSIM  XapaKTEPUCTUK HampshKeHUs]  SNeKTPOnUTaHus,
OTHOCALLUXCS K YacToTe, 3Ha4YeHMsIM, (POPME HaMPSPKEHNS U CUMMETPUN HaMNPSKEHUIA B TpexdasHbiX cucTemMax,
B HacTOsALLEM CTaHAapTe YCTaHOBMNEHbI MoKa3aTenu n HopMbl K3.

Ans cnyyaiHbix cCOObITUMI B HACTOSILLEM CTaHAapTe NpUMBELEHbI CNPaBOYHbIE AaHHble (CM. Mpunoxexus A,
B).

4.2. MpogonmknTenbHble NBMEHEHUS XapakTepPUCTUK HaNps>KeHUs
4.2.1. OTKNOHEeHWe YacToTbl

MNokaszaTtenem K3, oTHoOcAWMMCA K 4YacToTe, SABMSETCA OTKIIOHEHWEe 3HayYeHUsi OCHOBHOW 4acToThl
HaNPsPKEHUS 3NEKTPONMUTAHUSA OT HOMUHAIBLHOIO 3HA4YEeHMUS -if, My

A = fo—Fam. (1)

roe ,ﬁr. - 3HayeHWe OCHOBHOW 4acTOTbl Hanps>XeHna 3NneKTponnTaHuA, M, n3MepeHHoe B MHTepBarne

BpemeHu 10 ¢ B cootBeTCcTBMM C TpeboBaHusmn FOCT 30804.4.30, noapasaen 5.1;

fm - HOMUHanbHOE 3Ha4YeHne 4acToThbl HANpAXeHUA 3NEKTPONUTaHnA, My,

HomunHanbHoe 3HaYeHne YacTOTbl HAMPSPKEHUSA 3NEKTPONUTaHNS B SrieKTpu4eckon cetu pasHo 50 Iy,
[nsa ykaszaHHoro nokasatensa K3 ycTaHOBMEHbI criefytoLlime HoOpMbI:

- OTKIMOHEHWE 4acTOTbl B CUHXPOHM3MPOBAHHBLIX CUCTEMAX SMEKTPOCHAOXKEHUSA HE OOIMKHO MpeBbiwaTh +/-
0,2 'y, B TedyeHne 95% BpemeHn nHTepeana B ogHy Hegento u +/- 0,4 'y B TeyeHmne 100% BpemeHu nHTepBana B
OOHY Hepento;

- OTKIIOHEHME YacTOThl B M30NUPOBAHHBIX CUCTEMAX 3MEKTPOCHABXEHNSA C aBTOHOMHBIMU reHepaTopHbIMM
YCTaHOBKaMW, HEe MOOKMHYEHHbIX K CMHXPOHU3MPOBAHHbIM CUCTEMaM nepefayn SreKTPUYECKOW SHEPruu, He
OOMKHO npesbiwath +/- 1 'y B TeyeHne 95% BpemeHu uHTepBana B ogHy Hegeno u +/- 5 'y B TeveHne 100%
BpPEMEHU MHTEpBana B OfHY Heaenko.

Mpwn oLeHKe COOTBETCTBUS 3MEKTPUYECKON IHEPTUN HopMmaM KO, OTHOCALLMMCS K YacToTe, yCTaHOBINEHHbIM
B HacTosILLeM CTangapTe, OOMKHblI ObiTb npoBedeHbl namepeHus no FTOCT 30804.4.30, knacc A, npu 3TOM
MapKMpOBaHHbIE AaHHbIE HE YYUTbLIBAIOT.

4.2.2. MegneHHble N3MEHEHUS HanpPsKeHUs

MeaneHHble U3MEHEHNST HaNPsXKEHUS ANEKTPoNUTaHns (kak NpaBuIio, NPoaOIPKUTENBbHOCTLI0 Bonee 1 MuH)
06ycnoBneHbl 06bIYHO U3MEHEHNAMWN Harpy3KM NEKTPUYECKON CETU.

Mokazatenammn KO, oTHOCAWMMNCA K MeOSIEHHbIM U3MEHEHUAM HanpsXXeHna anekTponntaHuna, ABNATCA
oTpuuaTtenbHoe el (-3 W NONOXUTENbHOE ol (+) OTKINOHEHWUA HanpsXXeHuaA 3NeKTponnuTaHna B TOHKE nepeaqun

SJ'IeKTpVI‘-IeCKOIZ SHEpPrnm ot HOMMHanNbHOro/cornacoBaHHOro 3HavYeHus, %:
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[okyMeHT npepoctasneH KoHcynbraHTlntoc
[aTta coxpaHeHus: 23.12.2020

Uy =| (UpsUpy )1 Us -100; 2)

oU, ., = |:[ U -Us ] U::| -100, (3)

rae Uy, U, - 3Hauenns wanpsxenns onektpormtanus, medswme LU, wn Gombwue U

COOTBETCTBEHHO, YCpeOHeHHble B WHTepBane BpemeHnm 10 MuH B cooTBeTcTBUM C TpeboBaHusmu [OCT
30804.4.30, nogpasgen 5.12;

U, - nanpspkeHve, paBHoe CTaHOapTHOMy HOMMHanbHOMY HanpsbkeHuto L/ wnm cormacosaHHOMy

HanpsokeHuio U, .

B anekTpryeckmx ceTsix HU3KOro HamnpsbkeHWst CTaH4apTHOE HOMWHANbHOE HamnpsbkeHWe 3reKTponvMTaHus
U paBHO 220 B (Mexay asHbIM 1 HeiTpanbHbIM NPOBOAHMKAMW ANS OAHOMA3HLIX U YEThIPEXNPOBOAHbIX

TpexdasHblx cucteMm) u 380 B (Mexay dasHbiMW NPOBOAHUKAMU ANSA TpeX- U YeTblpeXnpoBOAHbIX TpexdasHbIX
cucTem).

B ANEeKTpUYHeCKnx ceTdax cpegHero n BbICOKOro HGI'IpFl)KGHI/IVI BMECTO 3Ha4YeHNA HOMUHalIbHOIo HanpsaXXeHua
ANEKTPOoNUTaHna NpUHMMaloT CorffacoBaHHOE HanpAXXeHne aN1eKTponnTaHua [;-( .

[Ona ykasaHHbIX Bblwe nokasaTenen KO ycTaHoBNeHbl crnegylolmne HOPMbl:  MONOXUTENbHbIE U
oTpuuaTenbHble OTKITIOHEHMSI HaNPSXKEHUS B TOUKE nepenadun 3reKTPUYEeCcKOW SHEPrn He OOSMKHbI NMpeBbIlaTh
10% HOMWHaNBHOrO NN COrnacoBaHHOroO 3HaYeHUs HanpsxeHns B TedyeHne 100% BpemMeHu UHTepBana B OOHY
Heaento.

MpumeyaHune. YCTaHOBMNEHHbIE HOPMblI MeOJIEHHbLIX U3MEHEHMWI HaNPsPKeHNsT 3NEKTPONMTaHUS OTHOCATCS K
1008 uHTepBanam BpemMeHu namepeHnii no 10 MUHYT KaxabIn.

ﬂOI’IyCTVIMbIe 3Ha4YeHnA NONIOXKUTESNTbHOIo U oTpuuaTesibHOro OTKIOHEHNI Hanps>XeHna B TOYKaX obuero
npucoegnHeHna OOJIKHbI ObITb YCTaHOBJ1EHbI ceTeBom opraHmsaumeVl C y4yeToMm Heo6XxoQMMOCTN BbINOSTHEHWS
HOPM HacTodullero ctaHgapTa B TOYKax nepegadu 3]'IeKTpI/I'~IeCKOI7I QHEeprun.

B anekTpuuyeckon ceTu noTpedbutens [OSMKHbl ObITb oBecrneveHbl YCNoBus, MPU KOTOPbIX OTKIOHEHWUS
HanpshKeHUs MUTaHUSA Ha 3aXXKMMax 3NEKTPONPUEMHMKOB HE MPEBbLILIAOT YCTAHOBMEHHbIX OS19 HUX OOMYCTUMBbIX
3Ha4YeHUn Npu BbINOSHEHMM TpeboBaHUM HacTosWero craHgapta kK KO B Touke nepedayun 3nekTpuyeckomn
3HEpruu.

Mpu oLEeHKe COOTBETCTBUS SNEKTPUHECKON SHEPrMM HopMaM KO, oTHOCALLMMCS K MeANEHHBIM N3MEHEHWAM
HanpshKeHUs, YCTaHOBIEHHbIM B HACTOSILLEM CTaHOapTe, OOMKHbl ObiTb npoBedeHbl uamepeHus no FOCT
30804.4.30, nogpasnen 5.12, knacc A, npy 3TOM MapKMpOBaHHbIE AaHHbIE HE YYUTLIBAKOTCA.

4.2.3. KonebaHus HanpsbkeHus n dnvkep

KonebaHusi HanpsbkeHUst 3reKTponuTaHus (Kak npaBurio, NpPOAOIKUTENbHOCTbIO MeHee 1 MWH), B TOM
yuncne oaMHOYHbIE BLICTPbIE 3MEHEHUS HanpshkeHUs, 0BYCNOBMNMBAOT BO3HUKHOBEHWE orinkepa.

Mokaszatenammn K3, oTHocAWMMUCS K KonebaHWAM HanpshkeHusl, SIBMSIOTCA KpaTKOBPEMEHHas [103a
dnvkepa F,, nameperHas B nHTepsane spemern 10 MUH, U AnuTensHas Oos3a dnukepa ), nsmepeHHas B

WHTEPBane BpEMEHN 2 4, B TOYKE Nepeaayn 3NeKkTpU4EecKOn SHePrum.

Ons YKa3aHHbIX nokasatenen K3 YCTaHOBJ1€HbI CrnegyLline HOpMbl:
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KpaTKoBpemeHHas fo03a dnvkepa ., He AomkHa NpesbiwaTh 3HadveHna 1,38,

AnvrtensbHas gosa nukepa E, He JOoShKHa npeBblwaTh 3HadeHus 1,0

B TeyeHne 100% BpemMeHu MHTepBana B ogHy Heaernto.

Mpn oOLEHKe COOTBETCTBMS JNEKTPUYECKOM 3Heprum HopMaM KO3, oTHocswmumcss K - konebaHuam
HanpshKeHUsl, yCTaHOBMNEHHbIM B HACTOSILLLEM CTaHAapTe, AOMMKHbI ObiTb NpoBeAeHbl M3mepeHus no [1], npu aTom
MapKMPOBaHHbIE AaHHbIE HE YYMTLIBAIOT.

4.2.3.1. OanHO4YHbIE BbICTPblE N3MEHEHMS HAMPSHKEHUS

OaunHo4HbIe 6bICprIe N3MEHEHNA HaNnpAXXeHNA Bbl3blBalOTCA B OCHOBHOM PE€3KUMU USMEHEHUAMU Harpy3ku
B 3J1EKTPOYCTaHOBKax HOTpGGMTeﬂeVI, nepekni4YeHnaMmn B CUCTemMme nnéo HEeNCnpaBHOCTAMUN N XapPaKTEPUIYHTCA
6bICprIM nepexonom cpeaHekBagpaTtnudeckoro 3Ha4eHnd HanpsaXeHna OoT O4HOro yCtaHOBUBLUETroCA 3Ha4YeHUA K

npyromy.

OObIYHO OOMHOYHbIE 6bICprIe M3MEeHEeHNA HanpsaXxXeHuna He npeBbllatoT 5% B ANEeKTPU4eCKnx cetdx
HWU3KOIro HanpsaXeHna n 4% - B ANEKTPUYHECKUX CETAX CpeaHero HanpsaxeHud, Ho nHorga n3aMeHeHnA HanpaxeHua

C Marnomn npoaomkMTenbHoCcTbo Ao 10% L',._m_ 1 0o 6% LT_, COOTBETCTBEHHO MOTYT NMPOUCXOAUTb HECKOSNBKO pas3

B A€Hb.

Ecnun HanpsikeHWe BO BpeMsl USMEHEHUSI NepecekaeT NoporoBoe 3HayeHWe Havara npoBana HanpshkeHus
Unn nepeHanpsikeHusl, OAMHOYHOE BbICTPOe U3MEHEHUE HANPsKeHWS KIacCcuULIMPYIOT Kak NPoBar HamnpsikeHUs
U1 NepeHanpsxeHune.

4.2.4. HecuHycomaanbHOCTb HanpsiXeHnst
4.2.4.1. FTapMOHUYeckne CoCcTaBnAoLMNe Hanps>KeHns

rapMOHW—IeCKMe CoCTaBnAwwmne HanpsxeHuna 06yCJ'IOBﬂeHbI, KaK npaBuio, HENMHENHbIMN Harpys3kamu
nonb3oBaTtenen ANEKTPUYECKNX ceTen, noakntovYaembiMU K ANEKTPNUYHECKUM CETAM PAa3JIMHYHOIo HanpAXeHu4.
FapMOqueCKme TOKW, MNpOTeKawlne B IJIeKTPUYECKUX CeTdX, co3galoT naaeHud HaI'IpFI)KeHVIVI Ha MOJIHbIX
CONPOTUBIIEHUAX 3NEKTPUYHECKNX ceTen. FapMOqueCKme TOKW, NOJIHblEe CONPOTUBIIEHNA 3NEKTPUHECKUX ceTen u,
cnegoBatesibHO, HanpaAXeHua rapMoOHUYeCKUX COCTaBALWKMX B TOYKax nepenadun SJ'IeKTpI/I‘-IeCKOVI aHeprmn
N3MEHAKTCA BO BpEMEHN.

Mokazatenamn K3, oTHocAWMMUCS K rapMOHN4YECKMM COCTaBIAOLWLNM HaNPAXXeHUA ABNAKTCA:

- 3Ha4yeHund KOS(b(*)VILI,VIEHTOB rapMOHNYECKNX COCTaBAKLWNX HanpAaXeHuda o 40-ro nopanka KL-{_.,:. B

NpoLIeHTax HanpsXXeHWs OCHOBHOM rapMOHMYeckon cocTasnsiowen L/} B Touke nepedaun 3nekTpUHecKon

aHepruu;

- 3HayeHWe CyMMapHOro Ko3(UUMEHTA TFapMOHMYECKUX COCTABMSIOWMX HaMpPsPKEHWs (OTHOLLEHWS!
cpeQHeKBaapaTUYecKoro 3HayeHWs CyMMbl BCEX rapMOHMYEeckMx cocTaenawwmx o 40-ro nopsagka K

cpegHekBagpaTU4eCKoMy 3Ha4eHuto OCHOBHOWN COCT&BJ’IHIOLIJ,eVI) KL'7 % B TO4Ke nepegayun SﬂeKTpI/ILIeCKOIZ

3Hepruu.
[ns ykasaHHbIX noka3atenen K3 yctaHoBneHbl cneayowmne HOpMbI:

a) 3HayeHus1 KO3IMUUMEHTOB rapMOHUYECKMX COCTaBNSAOLWMNX HaMnpsKeHns KL-.:_.,:., yCpeAHEeHHble B

nHTepsarne BpeMeHn 10 MUH, He OOSMKHbI NPEBbIWATL 3HAYEHWUI, YCTaHOBMEHHbIX B Tabnuvuax 1 - 3, B TeyeHve
95% BpemeHUn nHTepsarna B OgHy Heaen\o;
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©) 3HayeHus KOSMMPUUMEHTOB rapMOHUYECKUX COCTaBNALWMNX HaNpshKeHns KL-{_.,:., ycpefHeHHble B

nHTepBane BpemMeHu 10 MWH, He [OIKHbI NPEBbIWAaTb 3HAYEHWA, YCTAHOBMEHHbIX B Tabnuuax 1 - 3,
yBenuyeHHblx B 1,5 pasa, B TedeHne 100% BpemeHn kaxxaoro nepuoa B O4HYy Heaento;

B) 3Ha4YeHnA CyMMapHbIX KOSCb(*)I/ILI,I/IeHTOB rapMOHMYECKMX COCTaBARLWKMX HaNpAXeHUdA K-,

yCcpe[HeHHble B MHTepBane BpemeHn 10 MUH, He AOMKHbI NPeBbilaTh 3HaYeHWI, YCTaHOBNEHHbIX B Tabnuue 4, B
TeyeHune 95% BpeMeHU UHTepBana B o4Hy Hedernto;

F) 3Ha4eHNA CyMMapHbIX KOSCb(*)I/ILI,MeHTOB rapMOHNYECKMNX  COCTaBNAKLWNX HanpsaXXeHusa K. s

yCpeAHEeHHbIe B MHTepBane BpemeHn 10 MUH, HE JOJKHbI NPeBbIWAaTh 3HAYEHUA, YCTAHOBIMEHHbIX B Tabnuue 5, B
TeyeHne 100% BpeMeHn nHTepBana B OgHy HeZero.

Tabnuua 1

3HaueHus K03 PULNEHTOB HEHYETHBIX FAPMOHUYECKMX
COCTaBNSIOLLMX HANPSKEHUS, HE KPATHBIX TPEM KL-.;_.,;.

[cm. 4.2.4.1, nepeuncnerus a), 6)]

3Ha4veHus KoadPULNEHTOB rapMOHUYECKMX COCTaBMASIOLLMX HaNpsKeHNs
Ko, % U
Mopsagok rapMoHMYeckomn
COCTaBMsHOLLEN N HanpsikeHune anekTpuyeckon ceTtn, kB
0,38 6-25 35 110 - 220

5 6 4 3 1,5
7 5 3 2,5 1
11 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 1,5 1 1 0,4

Tabnwuua 2

3HaueHus KoaPULMEHTOB HEHYETHBIX FAPMOHUYECKMX
COCTaBNSIIOLLMX HANPSKEHUS], KpAaTHbIX TPEM KL-.;_.,;.

[cm. 4.2.4.1, nepeuncnerus a), 6)]

www.consultant.ru CrpaHvua 11 u3 24
HafeXHasa npaBoBas noaaepXxka


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

"TOCT 32144-2013. MexrocyAapCTBEHHbIN CTaHAapT.
SnekTpuyeckas sHeprusi. CoBMECTUMOCTb TEXHUYECKUX

CpeAacCTB 3/IEKTPOMArHUTHas. ..
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[aTta coxpaHeHus: 23.12.2020

3HaueHuns K0aPPMLUNEHTOB HANPSXKEHNSI YETHbLIX FAPMOHNYECKNX
COCTaBnsALWMNX KL-{_,,:, [cM. 4.2.4.1, nepeuncnenuns a), 6)]

3HayeHns k03P DULNEHTOB HAMPSHKEHUS FAPMOHNYECKUX COCTaBMAOLLNX
Kz‘qn:., % U,
MNopsagok rapMoHMYeckomn
cocrasnstolien n HanpspkeHne anekTpuyeckon cetu, kB
0,38 6-25 35 110 - 220
3 5 3 3 1,5
9 1,5 1 1 0,4
15 0,3 0,3 0,3 0,2
21 0,2 0,2 0,2 0,2
> 21 0,2 0,2 0,2 0,2
Tabnuua 3

3HaueHuns K03aPPULNEHTOB rAPMOHUYECKMX COCTaBMSOLLMNX HANPSHKEHNS
Koo, % U
Mopsagok rapMoHMYeckomn
COCTaBNAIOWEN N HanpsxeHue anekTpudeckon cetu, kB
0,38 6-25 35 110 - 220
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 0,2
Tabnuuya 4

3HayeHnss cyMMapHbIX KOSMMULIMEHTOB rapMOHNYECKUX COCTaBMAOLLNX
HanpsKeHus KL- [cM. 4.2.4.1, nepeuncrneHue B)]

3HayeHMsa cyMMapHbIX k0athPULIMEHTOB raAPMOHNYECKIX COCTaBRSAOLLMX HanpsikeHns K-, %
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HanpspkeHne anekTpuyeckon cetu, kB

0,38 6-25 35 110 - 220

8,0 5,0 4,0 2,0

Tabnuua 5

3Ha4YeHns cyMmmapHbIX KO3MDULMEHTOB rapMOHNYECKNX COCTaBMNAOLLUX
Hanpsxerns K- [cm. 4.2.4.1, nepeuncneHve r)]

3HaveHuns CyMMapHbIX KOSqu)MLIMeHTOB rapMOHNYECKNX COCTaBNALLNX HAaNnpsaXXeHna K. , %

HanpsikeHune anektpuyeckom ceTtu, kKB

0,38 6-25 35 110 - 220

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

l/Ismepeva Hanpsa>XXeHna rapMoHNUYeCKnxX CoCTaBAOLLNX L‘-.:. OOIMXHbI ObITb npoesefeHbl B COOTBETCTBUU C

TpeboBaHnamm [OCT 30804.4.7, knacc |, B nHTepanax BpemMeHn 10 nepunogoB 6e3 NpPoMeEXyTKOB Mexay
WHTEpBanamMu C nocrneaywwumM ycpeaHeHnem B wHTepBane BpemeHun 10 MuH. B kavecTBe pesynbTaToB
n3MepeHu B MHTepBanax BpemeHn 10 nepvogoB [OMKHbI ObiITb NPUMEHEHBI FAPMOHWYECKME MoAarpynnbl No
FOCT 30804.4.7, nogpasgen 3.2.

B kayecTtBe CyMMapHbIX KOS(beVILI,VIeHTOB rapMOHNYECKMNX COCTaBITALWNX HanpAXeHnd K,. OOJMKHbI ObITb

NPUMEHEHbI CyMMapHble koadhduumneHTbl rapmMoHudeckmx nogrpynn no FOCT 30804.4.7, nogpasgen 3.3.

I'Ipvl OLEeHKe COoOoTBeTCTBUA GJ'IeKTpI/I‘-IeCKOﬁ QHeprmm HopmMam K3, oTHocawmmea K rapMOHNYEeCKNM
COCTaBIIAOLWNM  HaMNpaAXXeHud, YCTaHOBJIEHHbIM B HaCToAweM CTaHOdapTe, MapKUMpOBaHHbIE OaHHble He
y4unuTbiBaroT.

4.2.4.2. V\HTeprapMOHNYECKNe COCTaBNSIOLLME HAMPSXKEHUS

YpoBeHb UHTEPrapMOHUYECKMX COCTAaBMAIOLLMX HAMPSPKEHUS AMEeKTPONMTaHUsa YBENUYMBAETCA B CBA3U C
NpUMEHeHVEM B 3NIEKTPOYCTaHOBKax YacTOTHbIX NMpeobpa3oBaTenel n Apyroro ynpaenstoLiero o6opyaoBaHus.

JonycTuMble YPOBHU MHTEPrapMOHMYECKUX COCTaBMALIMX HAMPSKEHUA 3MEeKTPONMTaHUA HaxoOsaTcs Ha
pPacCMOTPEHUMN.

4.2.5. HecummeTpumsa HanpsxxeHnn B TpexdasHbIX cuctemax

HeCI/IMMeTpI/IFl TpexcbasHon CUCTEMBbI Hal'lpﬂ)KeHI/IIZ o6ycnosneHa HEeCUMMETPUYHbIMK  Harpy3kamu
I'IOTpe6VITeJ'Iel7I SﬂeKTpMHeCKOVI SHEPIrnn nnn HecwmmeTleeVl 3N1IEMEHTOB SﬂeKTpI/ILleCKOVI ceTun.

MokasaTensmun KO, OTHOCAWMMWUCH K HECUMMMETPUW HanpsbKeHWn B TpexdasHbiX cucTemax, SBnsATCS
KO3(h(PMUMEHT HECMMMETPUN HaMpPsPKEHUM Mo obpaTHOM MocnenoBaTeNlbHOCTU KJL- N KoI(pUUNEHT

HECMMMETPUM HanPsHXKeHWii No Hynesoit nocneaosatensHocTn Ky -.

Ons YKa3aHHbIX nokasatenen K9 YCTaHOBJ1€HbI CregyLlimne HOpMbl:
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- 3HauYeHns KOIMPULMEHTOB HECUMMETPUM HanpspkeHuii no obpaTHoit nocneposatenbHocTM Ko m

HECUMMMETPUUN Hal'lpﬂ)KeHVIVl no HyﬂeBOVI nocneagoBaTesibHOCTU KL"L B TOYKE nepenadn SﬂeKTpM‘-IeCKOVI SHEepruu,

yCpeaHeHHble B MHTepBane BpemeHn 10 MUH, He JOJKHbI NpeBbiwaTth 2% B TeveHne 95% BpemeHun nHtepsarna B
OOHYy Hedento;

- 3HayeHus1 KOIPUUMEHTOB HECUMMETPUN HanpsKeHWn no obpaTHOM MnocnenoBaTeslbHOCTY KJL- "

HEeCMMMETPUn Hal'lpﬂ)l(eHMVI no HyJ'IeBOI7I nocneagoBaTesibHOCTU K:'L B TOYKE nepenayu SJ'IeKTpI/I‘-IeCKOIZ SHEepruu,

ycpeaHeHHble B MHTepBane BpemeHn 10 MuH, He AomkHbl npesbiwaTh 4% B TedeHne 100% BpemeHu nHTepBana
B OQHY HeZeno.

[Mpn oueHKe COOTBETCTBUS INEKTPUYECKON 3dHeprum Hopmam K3, OTHOCAWMMCA K HecummeTpum
HanpshKEHUN, YCTaHOBMEHHbLIM B HACTOSILLEM CTaHAapTe, OOSKHbI ObiTb npoBefdeHbl mMamepeHusi no FOCT
30804.4.30, noapasgen 5.7, knacc A, npy 3TOM MapkUpoBaHHbIE AaHHbIE HE YYUTbLIBAIOT.

4.2.6. HanpsikeHns curHanos, nepeaBaeMbIX MO 3NIEKTPUHECKMM CETAM

ﬂ,OI’IyCTVIMbIe YPOBHU HaAMNpsAXeHnd cUrHanoB, nepegaBaeMblX MO 3NIEKTPUHECKMM CeTAM, U MeTObl OLLEHKN
COOTBETCTBUA TpeﬁoBaHl/IFIM HaxoaAaTcA Ha paCcCMOTpPEHUN.

4.3. CnyyanHble cobbiTus

4.3.1. MNpepbiBaHMS HanpskeHust

MpepblBaHMA HanpsXXeHUs1 OTHOCAT K CO34aBaeMbIM NpeAHaMeEpPEHHO, €CNKN MOSb30BaTENb ANEKTPUYECKON
ceTu MHAOPMUPOBaH O NPEACTOSALLEM NPEPbIBAHUM HANPSXXEHUS, U K CrlyYalHbIM, Bbi3biBAaeMbIM AAUTENbHBIMA
WM KPaTKOBPEMEHHLIMU HEWCNPABHOCTSIMU, OOYCMOBMEHHBIMA B OCHOBHOM BHELLUHUMW BO3OEWACTBUSIMM,
oTKa3amu 00opyaoBaHUSA UMM BIUSHNEM 3NIEKTPOMArHUTHbLIX MOMEX.

CospaBaeMble npeaHamMmepeHHO npepbiBaHMA HanpaXeHud, Kak npaBuiio, O6yCJ'IOBJ'IeHbI npoeeaeHnem
3annaHnpoBaHHbIX p860T B 3J1IEKTPU4ECKUX CETAX.

CnyvainHble npepbiBaHUS HanpshKeHUs1 Noapas3nensaiT Ha AnuTenbHble (ONMTeNbHOCTb Gonee 3 MUH) M
KpaTKOBPEMEHHbIE (ANUTENbHOCTb He bonee 3 MUH).

ExerogHass 4actoTa AOnNUTENbHbLIX MpPepbIBaHWA  HanpshkeHusa (onutenbHocTbio Oonee 3 MUH) B
3HaAYMTENbHOW CTENeHW 3aBUCUT OT OCOOEHHOCTEN CUCTEMbI 3NEKTPOCHabXeHus (B NepByld oyepeab,
NMPUMEHEHNS KabenbHbIX MW BO3OYLIHbIX IMHUA) U KNUMaTUYeCcKMX ycrnoBui. KpaTkoBpemeHHble npepbiBaHus
HanpsbkeHns Hanbornee BEPOATHbI NMPU UX OSIMTENBHOCTU MEHEE HECKOSTbKMUX CEKYHA.

B TpexdasHbix cucTeMax 3MekTPOCHAOXeHUs K MpepbiBaHUSAM HanpshKeHUs OTHOCST CuUTyauuio, Mnpu
KOTOPOW HamnpshkeHune MeHblle 5% OnopHoro HampshkeHus Bo Bcex dasax. Ecnu HanpspkeHne meHblie 5%
OMOPHOIO HaMpPsKEHMs HE BO BCex hasax, CuTyaunto paccMaTpmBatoT, Kak MpoBar HanpsbkeHus.

lMoporoBoe 3HavYeHWe Havana npepbiBaHUsA cHATaLOT paBHbIM 5% OMOPHOro HanpPsKEeHUS.

XapaKkTepucTuKM KpaTKOBPEMEHHLIX MPepbIBaHUI HanpskeHns npueeaeHbl B [punoxeHunn A.

4.3.2. lNpoBanbl HaNpsPKEHUS 1 NepeHanpsikeHus

4.3.2.1. lNpoBanbl Hanps»KeHus

I'Iposanbl Hanpsa>xeHnsa 006bIYHO nponcxoaAaT wus-3a HeMCI'IpaBHOCTeVI B J3JIEKTPUYHECKUX CeTAX Unn B
ANEKTPOYyCTaHOBKax ﬂOTpe6MTeﬂeVI, a Takxke rnpun noaxknr4yeHnmn MOLLIHOW Harpy3Kku.

lMpoBan HanpspKeHUs, Kak NpaBuIio, CBA3aH C BO3HUKHOBEHMEM M OKOHYAHMEM KOPOTKOrO 3aMblKaHUSA WUnn
WHOrO pes3Koro BO3pacTaHus ToKa B CMCTEME WM SMNEKTPOYCTAaHOBKE, MOAKMOYEHHOW K anekTpuyeckon cetu. B
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cooTBeTCTBMM C TpeboBaHMSAMM HACTOAWEro CcraHdapTa npoBan HampsXeHus paccmaTpuBaeTcs  Kak
ANEeKTPOMarHuTHas nomexa, MHTEHCUBHOCTb KOTOPOW OonpedensieTcd Kak HanpsXXeHneMm, Tak U AnMTenbHOCTbIO.
OnutenbHOCTL NpoBarna HanpsXXeHns MoxeT 6biTb 40 1 MUH.

B TpexdasHbix cuctemax anekTpocHabxeHWsl 3a Ha4yarno npoBarna HanpskeHVsl MPMHMMAalOT MOMEHT, Koraa
HanpsbkeHue XoTs Obl B O4HOW M3 ha3 nagaeT HWXKe MOPOroBOro 3HAYEHWs Havana npoBana HanpsbkeHusi, 3a
OKOHYaHWe MpoBana HanpsKeHWs NMPUHMMADT MOMEHT, KOrda HanpsbkeHue BO BceX dpasax BO3pacTaeT Bbille
NOPOroBOro 3HaYeHNs OKOHYaHUs NpoBarna HanpsXKeHus.

4.3.2.2. MNepeHanpskeHus

lMepeHanpsbkeHUsl, Kak nNpPaBuNO, BbI3bIBAOTCA  MEPEKMIOYEHUAMN U OTKIIOYEHUSIMU  Harpysku.
MepeHanpsxeHnss MOryT BO3HWKaTb Mexay (asHbIMW MPOBOAHUKAMM UNU Mexay (asHbiMU M 3aUTHBIM
npoBogHVKaMn. B 3aBMCMMOCTM OT yCTpPOWCTBA 3a3eMSIEHMSI KOPOTKME 3aMblkaHUsA Ha 3eMIlo MOryT Takke
NPUBOOMTL K BO3HUKHOBEHMWIO MepeHanpshkeHns Mexay @asHbiMM W HenTpanbHbiM NpoBOAHUKamu. B
COOTBETCTBMM C TpeboBaHMAMM  HacTOsAWero CTaHAapTa NepeHanpskeHue  paccmaTtpuBaeTcd  Kak
3NEeKTPOMarHuTHas nomexa, MHTEHCUBHOCTb KOTOPOW onpedensieTcd Kak HanpsXXeHneMm, Tak U AnMTenbHOCTbIO.
OnutenbHOCTL NepeHanpskeHns MoxeT ObiTb 40 1 MUH.

4.3.2.3. OnpegerneHune 1 oLeHka NPOoBarioB HAMPSKEHUS N NepeHanpsiKeHUn

O6a aBneHus - NpoBarnbl U NepeHanpsKeHus - HenpeackasyeMbl U B 3HAYMTENbHON CTENEHU CyYanHbl.
YacTtoTa BO3HUKHOBEHWUSI UX 3aBMUCUT OT TUMa CUCTEMbI SMEKTPOCHABXeHUs], TOUKN HabnoaeH s, BpeMeHu roaa.

XapakTepmucTnkM NPoBaroB HanNpPs>KeHUs Y NepeHanpsxeHuin, a Takke gaHHble 06 onpedeneHnn 1 oueHke
nx npuseaeHsl B MNpunoxeHun A.

4.3.3. VIMnynbCHble HanpsKeHns

MMnynbCHble HanpsXeHus B TOYKe nepegayvum areKkTpuYeckon aHeprm Nonb3oBaTenNto ANeKTPUYECKOn CceTu
BblI3bIBAOTCS B OCHOBHOM MOJSTHUEBLIMW paspsgamMn nnm npoueccamm KOMMyTauuyM B 3NEKTPUYECKON CeTu Unu
3MNeKTPOyCTaHOBKe MOTPebUTENs 3NEKTPUYECKON aHeprn. Bpemsa HapacTaHust MMMyIbCHbIX HANPSBKEHUIA MOXET
N3MEHSITbCA B LUMPOKMX Npegenax (OT 3HayeHun MeHee 1 MUKPOCEKYHObl 4O HECKOMNBbKUX MUITIMCEKYHA).

MMnynbCHble HanpsikeHwusl, BbI3BaHHblE MOMHMEBbIMU pa3psigaMyM B OCHOBHOM MMeloT 6onblune
aMnnNnTydbl, HO MEHbLUME 3HAYEHUS IHEPrnn, YeM MMMNYIbCHble HanpPsKeHWs, Bbl3BaHHbIE KOMMYTaLMOHHbIMU
npoLeccamMm, XxapakTepuayloLMMUCS, Kak NpaBuno, 6onbLuer AUTENbHOCTbIO.

3HayveHnsa MMMNYNbCHBIX HaNPs>KEHUA B 3MNEKTPUYECKMX CETAX HWU3KOTO, CPEAHEro Y BbICOKOTO HanpsiKeHUs
npueeaeHs! B [NpunoxeHunn b.

Mpunoxexve A
(cnpaBo4Hoe)

XAPAKTEPUCTUKW MNMPOBAJIOB, MPEPbLIBAHU/ HAMPSAXEHWNA
N NEPEHANPAXXEHWW B SJNTIEKTPUYECKUX CETAX

A.1. MpoBankl 1 NpepbiBaHNSA HaNpshKeHNs

MpoBarnbl U NpepbIBaHNst HANPSKEHUSA KnaccuuumpyroT B COOTBETCTBUM C [2] (cm. Tabnuubl A.1 n A.2).
Lindpel, nomeLaembie B A4enky Tabnuubl, OTpaXkatoT YNCINO COOTBETCTBYIOLLMX COObITUNA.

Tabnuua A.1

KJ'IaCCI/I(bI/IKaLI,I/Iﬂ npoBasnoB HanpAaXeHuda
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No OCTaTOYHOMY HaNpsAXeHuto N ONnnTeribHOCTU
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OcTtaTo4HOE OnnTensHOCTb NpoBana (npepbisanus) HanpskeHns Al | ¢
HanpshkeHue u,

% OMnopHOro
HanpsKeHns 0,01<Ar, =02 0.2<Ar_ =050 0.5<Ar =1 1<Az =5 5<Ar, =20 20<Ar =60

90>u>=85

85>u>=70

70 >u>=40

40 >u>=10

10>u>=5

Tabnuua A.2

Knaccudukaums kpaTkoBpeMeHHbIX NpepbiBaHWM HanpsKeHus
no AnNuMTEnNbHOCTU

OcraTtoyHoe [nnTensHOCTb NpepbiBaHns Hanpskennst A7 ¢
HanpsixeHue u,

% onopHoro
HanpspKeHus! .ﬁrr_p =0.5 0.5« .fl'-.r]__p =1 1= .ﬂrr_p =5 5« .ﬁr]__p =20 20 = .flrr_p =60 60 < .ﬁrr_p <180
5>u>=0
MpoBarnbl 1 NpepbiBaHUSA HanpshkeHus uamepsaoT B cooTBeTcTBMM ¢ [OCT 30804.4.30 Ha OCHOBE M3MEPEHUN CpeOHEKBAAPaTUYECKNX 3HAYEHUN

Hanps>XeHud, OOHOBNSIEMbIX ANS KaXaoro nonynepuoaa. I'IapameTpaMVl nposanos, I'IpeprBaHVIIZ Hanps>xeHna, ABnALWNMNCA obbekTaMmm paccMoTpeHus
B HacTosdLweM CTaHaapTe, ABAKTCA OCTaTO4YHOE HanpsaXeHne n aJnTeribHOCTb.

B ANEKTPUHECKUX CETAX HU3KOro HanpsaXXeHuda, 4eTblpexnpoBOAHbIX TpeX(ba3HbIX cucrtemMax yyqyuTbiBaloT d)GSHbIe Hanpsa>XxeHna,; B TpeXnpoBOOHbIX
TpeX(baIBHbIX cuctemMax y4vutbiBaroT NUHENHbIe HanpsaxeHua; B cCliyvyae Oﬂ,HO(ba3HOI'O NOAKIMKYEHNA YHUTLIBAKT NUTalollee HanpdaxeHue (q)a3Hoe mnnn
JNIMHENHOE B COOTBETCTBUN C NOLKITHOYEHNEM I'IOTpGGI/ITSJ'Iﬂ).

lMoporoBoe 3HayeHne Havana npoBana HanpskeHus npuHuMaloT paBHbiM 90% onopHoro HanpsxeHus. lNMoporoBoe 3HaYeHVWe Havyana npepbiBaHUS
HanpshXeHUs NPUHMMAatOT paBHbIM 5% OMOPHOro HaNPSXEHUS.
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MpumedaHue. MNpyu U3MEPEHUSIX B MHOrogasHbIX CUCTEMAxX PEKOMEHOYETCSl ONpedensiTb W 3anucbiBaTb YMcro ¢has, 3aTparMBaemblX KaxiblM
CcoObITUEM.

[nsa anekTpuyecknx ceTen TpexdasHbiXx CUCTEM crieayeT MCMonb3oBaTb MHOroasHoe cBefdeHMe AaHHbIX, KOTOPOe 3akryaeTcsl B onpeneneHnm
SKBUBArEHTHOro COBLITUS, XapakTepu3ayIoLLEerocs OAHOWM ANUTENBHOCTLIO M OAHUM OCTaTOYHbIM HAMPSKEHUEM.

PesynbTaTbl UAMEPEHUI XapaKTEPUCTMK NPOBAroB U NpepbiBaHMI HANPSKEHMS B SNIEKTPUYECKMX CETAX MO AaHHbIM [2] npuBeaeHbl B Tabnuuax A.3
nAd.

Tabnuua A.3
Pe3ynbTaTbl n3aMepeHnii xapakTepUCTMK NMPOBaroB U NpepbiBaHNI
HanpshKeHus Ansi KabernbHbIX ANeKTPUYECKUX ceTen
OcTtaTto4yHoe OnuTenbHOCTbL NpoBana (npepbisaHns) HanpsbkeHnsa Al | ¢
HanpshkeHue u,
% onopHoro
HaNpSKEHNS 0,01<Az_<0.1 01<Ar <05 0.5<At <1 1<At <3 3< A, <20 20 < At, < 60
90>u>=70 63 38 8 1 1 0
70>u>=40 8 29 4 0 0 0
40>u>=0 6 17 1 3 0 0
u=0 1 1 2 1 1 10
Tabnuua A4
Pe3ynbTaTbl n3aMepeHuii xapakTepUCTMK NMPOBaroB U NpepbiBaHNI
HanpshKeHUs Ans CMeLlaHHbIX (KabernbHbIX U BO34YLLUHbIX)
ANEeKTPUYECKMX ceTen
OcTtaTto4Hoe OnuTenbHOCTbL NpoBana (npepbisaHns) HanpsbkeHus Al ¢
HanpshkeHue u,
% onopHoro
HaNpSKEHNS 0,01<Az_<0.1 01<Ar <05 0.5<At <1 1<At <3 3< A, <20 20 < At, < 60
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90>u>=70 111 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
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A.2. MNepeHanpsikeHns

MepenanpsxeHua uamepsatot B cootsetcTBum ¢ TOCT 30804.4.30, nogpasgen 5.4 Ha OCHOBE U3MepPEHUI
cpeOHeKkBaapaTUYECKNX 3HAYEHWU HanpshkeHusl, OOHOBNSieMbIX Ans Kaxgoro nonynepuoga. [Moporoeoe
3HaYeHue Havana nepeHanpsxeHnss NnpuHMMatoT paBHbIM 110% ONOpPHOro HanpsKeHUs.

B cpeaHeM 3a rof B TOUKE NpMCOEANHEHMST BO3MOXHbI okono 30 nepeHanpshkeHui. MNMpu oOpbiBe HyneBoro
NpoBoAHMKa B TpexdasHbIX 3MNEKTPUYECKMX CeTaX HanpsbkeHunem Ao 1 kB, paboTtarowmx ¢ rnyxo 3asemneHHom
HEeWTpanblo, BO3HWKAIOT BPEMEHHbIE MepeHanpsikeHus Mexay ¢ason u  3emnen. YpOBEHb  Takux
nepeHanpshkKeHUn Npu 3HAYUTENBHOM HECUMMMETPUN hasHbIX Harpy3oK MOXET AOCTUraTb 3HaYEeHWA JIMHEWHOro
HanpshKeHUs, a ANIMTENbHOCTb - HECKOMbKMX YacoB.

B cucTemax HM3KOro HanpsiKeHus, Npv onpeaeneHHbiX 06CToATeNbCTBAX, HEUCNPABHOCTb, NPOU3oLLELLAas
3MNEeKTPUYECKN Bbille TpaHcdopmaTopa, MOXEeT MopoavTb BPEMEHHblEe MepeHanpsikeHUs Ha CTOPOHE HM3KOro
HanpshkeHUss Ha BpeMsl, B TEeYEeHMe KOTOPOro MpoTeKaeT TOK, Bbi3BaHHbIM HeucnpaBHOCTbIO. Takue
nepeHanpshxeHusl B obLieM criyyae He npesbiwatoT 1,5 kB.

Ona cuctem cpefHero HanpsaxeHua oXxugaemada BeliMvnHa TaKoro nepeHanpsaXxXeHua 3aBUCUT OT Tuna
3a3emMmrieHnst B cucteme. B cucrtemax c eCcTko 3aseMrleHHom HeIZTpaJ'IbI'O nnn c 3a3eMrieHnem He|7|Tpan|/| yepes

conpoTMBrEHne nepeHanpsikeHne obbiuHO He npesbiwaet L 70, . B cuctemax ¢ M30nMpoBaHHOI HelTpanbio

AU C 3a3eMrieHMeM HeiiTpanu 4epes peakTop nepeHanpskeHne obbiuHO He npesbiwaeT <. 007 . Tun

3a3eMIieHnA yKasbiBaeTCa onepaTtopom CceTu.

MpunoxeHne b
(cnpaBoyHoE)

3HAYEHMSA MMNYNbCHbLIX HAMPSAXXEHWIA, BbISbIBAEMbIX MONHUEBLIMU
PA3PAOAMU M NMPOLECCAMN KOMMYTALINA

PacuyeTHble 3HaA4YeHUs MMMYMbCHBIX HaMNpPsPKEHWN, BbI3bIBAEMbIX MOJITHMEBBIMM paspsijaMu B TO4YKax
NPUCOEeOVHEHNS K SNEKTPUYECKON CETU, MOKa3aHHbIX Ha pucyHke B.1, npuBegeHbl And dasHbIX HOMUHAMbHbIX
Hanps>KeHun ceTun.
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BJ1 - BosgywHas nuHusa; KI - kabenbHas nuHus; Pr1-A, Pr1-b,
Pr1-B - pacnpegenuntenbHble NOACTaHUMN; Tpl, T];}J - CUNOBbIE

TpaHcopmatopsl; L'y, LV, - Hanpsxenna Ha nepanyHon

1 BTOPMYHOM 0OMOTKax CUNOBOro TpaHcgopmaTtopa;
a,b,c,d e f g,k |, m n-BO3MOXHbIE TOUKM
NPUCOEONHEHUS K NEKTPUYECKON CEeTU
PucyHok B.1. Touykn npucoeamHeHNs K aNeKTpuyYeckon cetu

®opMbl UMNYILCOB, XapaKTepHble AN ToYeK npucoeanHeHns Ha pucyHke b.1, nokasaHbl Ha pucyHkax b.2 -
5.4.

U, kB A

1-3 \//\\/ t, MK=C

PucyHok B.2. dopma nMmnynbCcoB, xapakTepHas AN To4ek
npucoeaunHeHuns a, ¢, d, e Ha pucyHke b.1
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PucyHok B.3. dopma nMmnynbCcoB, xapakTepHas AN To4ek
npucoeguHerus f, g, n Ha pucyHke b.1

U, kB

10-40 t MKC

1-10

PucyHok B.4. ®opma nMnynbCcoB, XxapakTepHas Ansd Todek
npucoeauHeHns b, I, k Ha pucyHke b.1

KoHcynbTaHTIINOC: npumMmeyaHme.
B odmumanbHOM TeKkcTe AOKYMeHTa, BUOUMO, OONyLleHa onedvatka: pucyHok B.1 oTcytcTByeT. Bo3amMoXxHO,
nmeeTcs B BUAY pUCyHOK B.1.

3HayveHnsa MMNYNbCHbIX HaNPSPKEHWI, BbI3biIBaEMbIX MOMHWEBLIMY paspsaaMu B TOYKaxX NMPUCOEAUHEHUS K
ANEKTPUYECKOM CEeTU, NOoKa3aHHbIX Ha pucyHke B.1, npuBeaeHsbl B Tabnvue b.1.

Tabnuua B.1

3HayeHus1 UMMYIbCHBIX HAMPSPKEHWIA, Bbi3bIBAEMbIX
MOJTH/EBbIMM pa3psigamu, kB

HomuHanbHOe HanpskeHne anekTpuyeckon ceTu, KB
MecTo pacnonoxeHus | BapuaHTbl Touek
TOYEK MpucoeanHeHnss | Ha pucyHke b.1 038 6 10 35 110 220
BosgywHasa nuHms(BI1) a, c <5> 100 125 325 800 1580
160 190 575 1200 2400
b <1>
2000 2000 2000 2000 2000
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KabenbHas nunus (KIT) d <5> 100 125 325 800 1580
| <2> - 34 48 140 350 660
e, k <3> - - - - - -
Cunoson f, g, n <4> - 60 80 200 480 750
TpaHcgopmaTtop (Tp)
m - 34 48 140 350 660

<1> B BapunaHTe TO4YeK MnpucoeanHeHnA b B uucnurene YKa3aHO UMNyJribCHOE HanpsaxXeHue Ha
MEeTanMYecKnx n xene3obeToHHbIX onopax, B 3HaMeHaTtere - Ha gepeBAHHbIX onopax.
<2> |/|MI'IyJ'IbCHbIe HanpsaXeHna B TOYKe npucoeamHeHua I COOTBETCTBYHOT Clny4daio OTCYTCTBUA

BO3/YLLUHOM NUHN 3NeKTponepeaaYn Ha CTOPOHe BTOPUYHOrO HanpskeHna U, TpaHcdopmatopa 1P, (oM.

prcyHok B.1) 1 3HaueHnam HanpsbkeHun obmoTtok 11, L, U/,,, cooTBeTCTBYIOWMM ABYM HOMUHAMBHBIM

HanpshKeHUsAM, pacrnorioXeHHbIM PAAOM B LLKane cTaHAapTHbIX HanpskeHun (Hanpumep 35 n 10 kB, 110 1
220 kB).

Mpwn apyrux coveTaHnsax HOMUHAMbHbLIX HaNpPsKeHUn sz (Hanpumep, 110 n 10 kB, 35 1 6 kB 1 1.4.)

UMMYNbCHbIE HaMPsSKEHWs, Npoxoadiime yepe3 obMoTkM TpaHchopMaTopa, MeHbLUE YKa3aHHbIX 3HAYEHUN.

<3> lNpw Hannuun Ha pacnpegenuTensHon noactaHuun Tuna Pri-b, PI1-B (cM. pucyHok B.1) Bo3ayLwHbIX
NNHWIA 3nekTponepenadn 3HayeHnss UMMNYNbCHbIX HAMPSPKEHUA B TOUKaxX NpucoeauHeHns e n k Takoe xe, kak
B BapuaHTe Toyek npucoeanHeHus d u c. NMpu oTCyTCTBUKM Ha pacnpeaenuTenbHon nogctaHuumm tuna Pri-b,
Pl1-B BO3adylWHbIX NMHUIA 3nekTponepedayn MMMNYIbCHbIE HAMpPsPKEHWs B TOYKax NPUCOEOMHEHMS e u k
onpeaensaTca 3HAYEHUSAMU WMMYITbCHBbIX HaMNpPsbkeHUM B Havane kabenbHom nuHum (Todkn d u ),
YMEHbLUEHHBIMW B COOTBETCTBMM C AaHHbIMU MO 3aTyXaHUIKO FPO30BbIX MMMYSMbCOB B KaberbHbIX NIMHUAX B
3aBUCMMOCTU OT AMVHbI JIMHUN.

<4> YkasaHHble B [OaHHOW CTPOKE 3HA4YeHWS WMMMYIbCHbIX HaMNpsiKeHUN crnpaBeaniMebl MpU YCroBum
pacnonoXxeHus Todek obLero npucoeamHeHus f, g, n Ha BBOAax CUITOBOro TpaHcopMaTopa U Hanmu4ymm
CBSI3M paccmaTpuMBaeMon 0OMOTKM C BO3AYLLIHOW NUHWER. [1pyn OTCyTCTBMM CBA3M (TOYka m Ha pucyHke b.1)
UMMYNbCHbIE HaMPSKEHWUS COOTBETCTBYIOT TOUKE NpMcoeauHeHus .

<5> 3HayeHus MMNynbCHbIX HanpsbkeHWn ¢ BepoAaTHOCTbi0 90% He npesbiwatoT 10 kKB - B BO3ayLLHOM
ceTtun HanpsbkeHnem 0,38 kB 1 6 kB - BO BHYyTpeHHel NnpoBoake 30aHNN 1 COOPYXEHWN.

3HaYeHNsa KOMMYTALMNOHHbBIX UMMYIbCHBIX HANPSXXEHW NpU UX ANUTENbHOCTM Ha yposHe 0,5 amnnuTyabl
nmnynsca, pasHon 1000 - 5000 mkc, npuBegeHbl B Tabnuue b.2.

Tabnuua B.2
3Ha4YeHUs KOMMYTaLMOHHbBIX MMMYMbCHbBIX HANPSKEHWN
HomuHanbHoe HanpsbkeHve 0,38 3 6 10 20 35 110 220
aneKkTpuyeckon cetn, kB
KoMMyTaunoHHoe nmMmnynscHoe 4,5 15,5 27 43 85,5 148 363 705
HanpskeHue, KB

BeposTHOCTb MpeBbILEHNS 3HAYEHNIN KOMMYTaLUMOHHBLIX MMMYSbCHBIX HanpsXKeHWW, yka3aHHbIX B Tabnvue
B.2, coctaBnsieT He 6onee 5%, a 3HaYeHWA MMNYIbCHBIX HAaNPSXKEHWN, Bbl3biBAEMbIX MOJTHMEBLIMU pa3psigamm
(tabnuua B.1) - He 6onee 10% ANA BO3OYLWHbLIX IMHWAN C METANNNYECKUMU U xene3o0eToHHbIMKU onopamn 1 20%
- ANSA BO3AYLUHbIX NVUHUIA C AePEBAHHBIMU Onopamu.

3HayYeHnsa UMNYMbCHBIX HAMNPSPKEHWIN B 3NEKTPUYECKON CeTu noTpebutens MoryT npeBbiaTh yka3aHHble B
Tabnuue b.1 3Ha4YeHMs 3a cHeT MOMHMEBBIX NOPAXEHU B CaMOWN CeTU NOTpedbuTens, OTPaXXeHU 1 NpenoMieHnn
MMMYNbCOB B CETN NOTPebuTeNns 1 4acTUYHO - 3a cHeT pa3bpoca napameTpoB MMMNYIILCOB.
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