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Mpegucnosue

Llenm v npuHumnbl ctangapTusauum B Poccuinckon depepaumm yCTaHOBIEHDI
denepanbHbiM _3akoHOM 0T 27 pekabpa 2002 r. N 184-®3 "O TexHU4Yeckom
perynMposanun”, a npasurna NpMMEHEHUs1 HaLMoHarbHbIX CTaHa4apToB Poccumnckom
®epepaummn -[OCT P 1.0-2004 "CraHgoapTtusauma B Poccuiickon Penepauun.
OcHOBHble nonoxeHus"

CBepneHua o craHpgapTte

1 PASPABOTAH O6LuecTBOM C orpaHn4eHHon oTBeTcTBeHHOCTLIO "[IMHBUT" n
TexHn4yeckum KommuteToM no cTaHgaptudaumm TK 30 "OnekTpomarHuTHasi
COBMECTUMOCTb TEXHUYECKUX cpeacTs”

2 BHECEH TexHuyeckum kKomuTeTtom Mo cTtaHgaptm3aumm TK 30
"OnekTpomMarHMTHass COBMECTUMOCTb TEXHUYECKMX cpeacTB”

3 YTBEPXOEH W BBEOEH B OEWCTBWE [pukasom PenepansHoro
areHTCcTBa N0 TEXHMYECKOMY perynmpoBaHuio 1 metponoru ot 21 aekadpsa 2010 r.
N 904-ct

4 B HacTodAWEM CcTaHOapTe YYTeHbl OCHOBHbIE HOPMATMBHLIE MONIOXEHUS
eBpornienckoro ctaHgapta EH 50160:2010* "XapakTepuUCTukM HanpsikeHus
3NeKTpU4ecTBa, NOCTaBMAEMOro o6LWEeCTBEHHbIMU pacnpegenuTernbHbiMn ceTamm”
(EN 50160:2010 "Voltage characteristics of electricity supplied by public distribution
networks", NEQ)

* D,OCTyI'I K MeXOyHapoOHbIM U 3apy6e>|<Hb|M OOKyMEeHTaM, YNOMAHYTbIM B
TEKCTEe, MOXHO MNOJy4YUTb, O6paTVIBLIJI/ICb B CnyxOy nooaepxkn nonb3oBaTenen. -
I'Ipmmeanme n3rotoBuTenst 6asbl JaHHbIX.
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5 BBEJEH BINEPBbIE

UHpopmayusi 06 UMEeHeHUsIX K HacmosweMmy cmaHOapmy ry6brnukyemcs 8
exe200HO  u3dasaeMoM  UHGbOpMayUOHHOM  ykazamene  "HauyuoHarbHble
cmaHOapmebl"”, @ mekcm U3MeHeHUU U [orpasoK - 8 eXeMecsHHO u3dasaeMbiX
UHGhOpMayUOHHbIX yKasamensx "HauuoHanbHbie cmaHOapmebl". B  criydae
nepecmompa (3aMeHbl) unu OMMEHbI Hacmosu,eao cmaHdapma
coomeemcmeyouwee ysedomreHue 6yOem orybruKogaHO 8 eXeMecsHHO
uzdasaeMoM UHGOpMaUUOHHOM ykKalamersne "HayuoHarnbHble cmaHOapmbl”.
Coomeemcmeyrowas uHghopmayusi, y8edoMIeHUsI U MEeKCMbI pasMeuw,aromcs
makxe 8 UHgopMayUoHHOU cucmeme obuie20 rnosib308aHusi - Ha oghuyuaribHOM
calime @edeparibHO20 azeHmcmea M0 MEXHUYECKOMY peaysiupo8aHuo U
memporoauu 8 cemu MIHmepHem

1 O6nacTb NnpMMeHeHus



Hactoswun cTaHgapT ycTaHaBnMBaeT MokasaTenm M HOpMbl  KayecTsa
anekTpmyeckon aHeprm (KO) B Touykax nepedavn 3neKTPU4ECKOn ISHeprum
Nonb30BaTENsAM 3NIEKTPUMECKMX CETEN HU3KOIO, CPEeOHEro N BbICOKOro HanpsiXeHU
CUCTEM 3NEKTPOCHabXeHna obLLEro Ha3Ha4YeHUsa NepemMeHHoOro Toka Yactortom 50
u.

MpumeyaHne - OnpegeneHns HU3KOro, CpeaHEero M BbICOKOro HarpsiKeHWun
npvBegeHsbl B 3.1.11-3.1.13.

TpeboBaHua HacTosLWEro ctaHgapTa NPUMEHSAT NpW yCTaHOBNEHUM HOpM KO
B 9NIEKTPUYECKUX CETSX:

- CUCTEM 3NEKTPOCHADXeHMs1 0OLWEro Ha3Ha4YeHus, NPUCoeaNHEHHbIX K EgnHon
3HepreTuyeckon cucteme Poccuu;

- N305IMPOBAaHHbIX CUCTEM SJIEKTPOCHABXEHMSA 0BLLEro Ha3HAYEHWs.

TpeboBaHMa HacToAWEro CTaHgapTa MPUMEHSIIOT BO BCEX pexumax paboTbl
CUCTEM  3MEeKTPOCHabXeHWst  obLiero  HasHavyeHusl,  KpOMe  PEeXVMOB,
00YyCnOBMEHHbIX:

- obcToaTensCcTBaMM HenpeogonMmon CUnbI: 3eMreTpPACEHNAMN,
HaBOLHEHUSAMW, yparaHamu, noxapamm, rpaxgaHckumm 6ecnopsiaikammn, BOEHHbIMMN
JEeNCcTBUAMMU;

- onybrnMkoBaHMEM  HOPMAaTMBHO-MPaBOBbLIX AKTOB  OpPraHoB  BriacTw,
yCTaHaBMBAOLLWX NpaBuia BPEMEHHOIO 3HEProcHabXeHus:;

- BBEEHNEM BPEMEHHOIO 3NEKTPOCHABXEHMS Mosib3oBaTeNen aNeKTpU4ecKnx
ceTel B LUENAX YCTPaHEHUS HEUCNpPaBHOCTEN WM BbINOMHEHMA paboT no
MUHMMU3ALUM 30HbI U ANIUTENBHOCTU OTCYTCTBUSA 3MEKTPOCHAbXeHWS.

Hactoswmn ctaHgapT npegHasHadeH Ons NPUMEHEHUS MPU YCTaHOBMEHUN Y
HOpMUpoBaHUKM rnokasaTtenen KO, cBA3aHHbIX C XapakTepuCTUKaMM HanpshkeHus
9NEKTPONUTaHNSA, OTHOCALLMMUCS K YacToTe, 3HAYEHUsIM U hopMe HanpsbkeHust, a
TaKkke K CUMMETPUN HanpshkeHW B TPeXdia3HbIX CUCTEMAaX 3NEKTPOCHAOXEHUS.
[aHHbIEe XapaKTEPUCTUKN HaNPsSXKEHUSI NOABEPKEHbI UBMEHEHNSIM N3-32 UBMEHEHUI
Harpysku, BIUSIHUSE KOHAYKTUMBHbBIX 3NIEKTPOMArHUTHbIX MOMEX, CO34aBaeMblX
oTaenbHbIMM  Buaamm o6opyaoBaHWsi, W BO3HUKHOBEHUSA  HEWUCMNPaBHOCTEWN,
BbIl3blBAaEMbIX, [MaBHbIM 00pa3oM, BHEWHMMKM cobbiTuamn. B  pesynbraTte
BO3HMKAIOT ClydaHble M3MEHEHWUS] XapaKTEPUCTUK HanpsikeHUs BO BPEMEHW B
nobon oTAenbHOM TOYKe nepefadn JnekTPU4ECKOW SHeprMM nosfb3oBaTento
9NEKTPUYECKOM CETU, a TaKxKe ClyYanHble OTKIMIOHEHWNSI XapaKTEePUCTUK HaMPSKEHNS
B pasfnMYHbIX TOYKaX nepeaayvn dneKTPUYECKOM IHEPrMU B KOHKPETHbLIA MOMEHT
BPEMEHWN.

YuuTbiBas HenpenckasyemocTb psga sIBIIEHUNA, BNMSIIOLLMX HA HanpskeHue, He
npeacTaBnseTca BO3MOXHbIM YCTAHOBUTL OMpeAeSieHHble AOoNYyCTUMbIE rpaHuLbl
3HA4YEeHMN AN COOTBETCTBYIOLLMX XapPaKTEPUCTUK  HanpsbkeHus.  [loaTomy
N3MEHEHMST XapaKTEPUCTUK HanpPshKEHUS, CBSI3aHHbIE C TaKMMK SIBMEHUSIMM, Kak,
HanpvmMep, NpoBaribl U NpPepbIBaHUSA HANPSXXEHWS, NEPEHaNPSPKEHNS N UMMNYTbCHbIE
HanNpsKeHUs1, B HACTOSILLEM CTaHOapTe He HopmupytoTca. [lpu  3aknoyYyeHun
AOrOBOPOB Ha MOCTaBKY WM nepefady a3neKTpUYEeCcKOW SHeprum  cregyet
YYUTbIBaTb CTAaTUCTUYECKNE JaHHbIE, OTHOCSALLMECH K TAKUM XapakTepucTrKam.

Hopwmbl KO, ycTaHOBMEeHHbIe B HAcCTOsLWEM CTaHAapTe, He paccMmaTpyBaloT B
KayeCTBE YPOBHEWN 3NEKTPOMArHUTHOMW COBMECTUMOCTU AN KOHAYKTMBHbIX
9MEKTPOMArHUTHbIX ~ MOMEX WU MpefenbHbiX  3HAYEHUM  KOHOYKTUBHbIX
3MIEKTPOMArHUTHbIX MOMEX, Co34aBaeMbiX O0OpyAOBaHMEM 3SIEKTPOYCTAHOBOK
noTpebutenen anNeKTpUYECKON IHEPrMn B CUCTEMaxX 3NeKTpocHabxeHus obLuero
Ha3Ha4YeHus.

Hopmbl KO B 3neKkTpuyecKkux ceTsax, Haxoasuwmxcss B COBCTBEHHOCTM
noTpebutenen aneKTpUYEeCKOn IHEpPrun, OOIPKHbI COOTBETCTBOBaTb HopMam KO,
YyCTaHOBEHHbIM HAaCTOALLWMM CTaH4APTOM.

MeToabl uamepeHusi nokasatenen KO, npumeHsiemble B COOTBETCTBUM C



HacToAwmMMm cTangapTtoMm, YycTtaHoeneHol BIOCT P 51317430 wulOCT P
51317.4.7.

2 HopmaTuBHbIE CCbIJIKU

B HacTosilwem cTaHgapTe Ucnornb3oBaHbl HOPMATMBHbLIE CChINKU Ha criegyrolme
cTaHOoapThl:

OCT P 51317.3.3-2008 (M3OK 61000-3-3:2005) CoBMECTMMOCTb TEXHUYECKNX
cpeacTB anekTpomMarHuTHad. OrpaHudeHvne M3MEHEHUN HanpsXxeHusi, KornebaHuin
HanpspkeHUss U drvkepa B HU3KOBOSbTHBIX CUCTEMaX 3NeKTpocHabxeHnsa obLuero
HasHadeHus. TexHuyeckme cpeacTea ¢ notpebnsaeMbiMm TOKOM He Gonee 16 A (B
ogHon pase), noakmvaemble K IMEKTPUYECKOW CceTn npu  HecobrnogeHun
onpeaeneHHbIX YCNoBUn NOAKMYEeHUs. HopMbl 1 MeToabl UCMbITaHUI

OCT P 51317.4.7-2008 (M3K 61000-4-7:2002) COBMECTUMOCTb TEXHUYECKUX
cpeacTB anekTpoMarHuTHas. Obliee pykoBoACTBO MO cpeacTBaM U3MEPEHUN U
N3MEPEHUAM TFAPMOHMK M MWHTEPrapMOHUK AOfS CUCTEM 3fIeKTPOCHabXeHns wn
NOAKIIIOYAEMbIX K HUM TEXHUYECKUX CpeaCTB

OCT P 51317.4.15-99 (M3K 61000-4-15-97) CoBMECTUMOCTb TEXHUYECKUX
CpeacTB arnekTpomarHutHasa. dnvkepmeTp. TexHudeckne TpeboBaHUS M MeToAbl
ncnbliTaHWU

FOCT P 51317.4.30-2008 (MGK 61000-4-7:2002) CoBMECTUMOCTb TEXHUYECKNX
cpeacTB  aniekTpoMarHuTHas. MeTtoabl  M3MepeHun nokasaTernen KadecTsa
3NEKTPUYECKON IHEPrUN

FOCT 29322-92 CtaHaapTHbIE HanNpsXKeHns

MpymevaHne - [Npu NOMb30BaHWM HACTOALWWMM CTaH4apTOM LenecoobpasHo
NpoBepUTb [OEWUCTBME CCbISIOYHbIX CTaHOApTOB B MHAOPMAaLWOHHOM cucTeme
obLero nomnb3oBaHUA - Ha odwumansHom cante PegepanbHOro areHTcTBa Mo
TEXHUYECKOMY PEryrnmpoBaHnio U MeTposiornn B ceTn VIHTepHeT unn no exerogHo
nsgaBaeMoMy UMHopmaumMoHHOMY ykasaTento “"HauuoHanbHble cTaHgapTbl”,
KOTOpbIA OnybnMkoBaH MO COCTOSAHMIO Ha 1 SAHBapsa TeKkylwero roga, v Mo
COOTBETCTBYHOLLMM EXEMECSAYHO M34aBaeMbiM MHAGOPMALMOHHBIM  yKasaTensm,
onybnukoBaHHbIM B Tekywem rogy. Ecnm  cCbinoyHbli  cTaHgapT 3amMeHeH
(M3MEHeH), TO nNpuM  NOMb30BaHWM  HACTOSLWLMM  CTaHOapToMm  criegyet
PYKOBOACTBOBATLCH 3aMEHSIIOLLMM (M3MEHEHHbIM) cTaHA4apToM. Ecnm ccblnoyHbin
CTaHOapT OTMeHeH 6e3 3aMeHbl, TO NOSIoKEHMEe, B KOTOPOM [aHa CChifika Ha Hero,
NPUMEHSETCS B YaCTU, He 3aTparvBatoLLEN 3TY CChISIKY.

3 TepMUHBLI, onpeaeneHnsa n 0603Ha4YeHuUs

3.1 TepMuHbI U onpeaeneHus

B HacTosiem cTaHgapTe  MPUMEHEHbl  criedylolme  TePMUHbl  C
COOTBETCTBYOLLMMMN ONpPeaeneHNsIMM:

3.1.1 cncrema 3nNeKTPOCHabGXeHUsa obwero HasHavyeHuA: COBOKYMHOCTb
9NIEKTPOYCTAHOBOK WU 3NIEKTPUYECKMX YCTPOMCTB, NPEeAHa3Ha4YeHHbIX Ans
obecnevyeHnsa aNeKTPUYECKON IHEPINEN PasfINYHbIX NOTpebuTenen anekTpu4eckmx
ceTen.
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3.1.2nonb3oBartenb 23nekmpuyeckon cem: CTopoHa, nonyyawroLlas
SNIeKTPUYECKYID  3HEprMio  OT  3afeKkTpuyeckonm cetu nmMbo  nepeparoLlas
ANIEKTPUYECKYIO  QHEpPrMio B arekTpudeckylo ceTb. K nonb3oBaTtensam
9NIEKTPUYECKNX CETEN OTHOCAT CEeTEeBble OpraHM3auum W WHbIX BragenbLeB
SMEKTPUMECKNX CETEn, NOoTpedutenen SNeKTPUYECKOM IJHEprun, a Takxe
reHepupyoLme opraHsau .

3. 1.3 pacnpegenutenbHasl  aneKkTpunyeckaa ceTb: COBOKYMNHOCTb
9MEKTPOYCTAHOBOK NS Mepefayn WM pacnpeneneHns 3neKkTpUYeckon ISHeprum
MeXay nonb3oBaTenidMmM 3NIEKTPUYECKOM CETU, COCTodlas M3  noacTaHuuin,
pacnpegenuTenbHbiX YCTPOUCTB, TOKONPOBOAOB, BO3OYLUHbLIX N KabesbHbIX NIMHUIA
anekTpornepeaayn, paboTarLmx Ha oNpeaeneHHoON TEPPUTOPUN.

3.1.4ceteBasn opranHmsaumua: OpraHmsauusi, Bnagewwass Ha npa.e
CODOCTBEHHOCTM WM HAa WHOM YCTaHOBSIEHHOM befeparnbHbIMU - 3aKOHaMu
OCHOBaHUM O0ObEKTaMM SIIEKTPOCETEBOIO XO3AMCTBA, C UCMOSb30BaHNEM KOTOPbIX
oKasblBaroLasi ycnyrm no nepegade a5eKTpU4ecKon IHeprm 1 OCyLLECTBASOWAs B
YCTaHOBIIEHHOM MOpPSAKE TEXHOSMOrMYeCcKoe NnpucoeuHeHne 3HeprornpuHUMaroLLmx
YCTPOUCTB (SHEPreTM4EeCKUX YCTAHOBOK) HOPUOUYECKUX U (OM3UYECKUX NnL K
9NEKTPUYECKUM CETAM, a TakKe OCYLLECTBASAOLWAsS NpaBo 3aKryYeHna 40roBopoB
06 oKasaHuM ycnyr no nepegadvye dNeKTPUYECKOM SHEPIMM C MUCMOSb30BaHMEM
006BLEKTOB 3MEKTPOCETEBOrO XO3NMCTBA, NpUHaANexawmx ApyruMm CO6CTBEHHMKaM 1
WHbIM  3aKOHHbIM Bnagenbuam U BXOAAWMX B  €4VHYK  HauWOHarbHYH
(OBLLEPOCCUINCKYHO) 3NEKTPUYECKYHO CETb.

3.1.5 noTpebuTeNb INneKTPUYECcKomn aHe prum: KOpnagundeckoe nnm gusnyeckoe
ML, OCYLLECTBIAILLEE MOMb30BaHUE 3MeKTPUYECKON aHeprnen (MOLLHOCTbLIO) Ha
OCHOBaHWUM 3aKJIFOYEHHOrO JOroBopa.

3.1.6 Touka nepeaaymn aneKTpuyeckom aHeprumn: Touka aNeKTPUYECKOn CeTH,
HaxoAsAWASACA Ha JWMHUM pas3fena  OOBLEKTOB  JANIEKTPOIHEPreTVKU  Mexay
BragenbuamMmmM No NpusHaky COOCTBEHHOCTM WM BradeHuss Ha  UHOM
NpeaycMOTpeHHOM beaeparnbHbIMM - 3aKOHAMU  OCHOBaHWM, ONpedenieHHas B
npoLiecce TEXHOMNOMMYECKOro NPUCOeaNHEHMS.

3.1.7T04Ka oOWero npucoeauHEHUs: JnekTpudeckn Onmxkanwas K
KOHKPETHOW Harpyske nonb3oBaTenss CeTM TodKa, K KOTOpPOW NpUCOedUHEHbI
HarpysKku gpyrux nonb3oBaTernen CeTu.

3. 1.8 HOMMHaNbHOEe  HanpsikeHue: HanpsbkeHne, N KOTOPOro
npegHasHavYeHa unn ngeHTUMLMpoBaHa anekTpuyeckas ceTb U NPUMEHUTESBHO K
KOTOPOMY yCTaHaBnMBaroT ee paboyne xapakTepuCcTUKMN.

3.1.9 HanpsxxeHue 3nekTponutaHmna: CpegHekBagpaTU4eckoe 3HavyeHue
HanpsKeHUs1 B onpeaesieHHbI MOMEHT BPEMEHU B TOYKE Nepeaadn 3aneKTpnuyecKkom
SHeprMm  nonb3oBaTeNno  JNeKTPU4ECKOM CeTn, U3MepsieMoe B  TedeHue
YCTaHOBSIEHHOIO MHTEPBana BpeMEHM.

3.1.10 cornacoBaHHOe HanpshkeHue anekTponutaHua L/.: HanpsbkeHue,
oTnnyaroweecs oT CTaHAAPTHOrO HOMUHANBHOIO HaMNPSPKEHUS ATIEKTPUYECKON CEeTU
no [OCT 29322, cornacoBaHHOE Af151 KOHKPETHOrO NOSfb30BaTENs 3NEKTPUYECKON
CetTM npu  TEXHOSMOrMYECKOM MPUCOEAMHEHUN B  KayecTBe  HanpshkeHus
3MIEKTPONUTAHMS.
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3.1 .11Huskoe HanpsaxeHue: Hanps»keHue, HOMUWHarbHoe
cpegHekBagpaTn4ecKkoe 3Ha4YeHne KOToporo He npeBblwaeT 1 kB.

3.1.12cpenHee HanpsaxeHue: HanpspkeHue, HOMUWHarbHoe
cpefHeKkBagpaTU4ecKoe 3HavyeHne KoToporo npesbiwaeT 1 kKB, HO He npeBblwaeT
35 kB.

3.1 .1 3Bblcokoe HanpskeHue: Hanps»eHue, HOMMUHarbHoOe
CpeAHeKBaapaTMYECKOe 3HAYEHNE KOTOpOro npesbiwaeT 35 KB, HO He npeBbiaeT
220 kB.

3.1.14 4yactota HanpsXXeHUA IreKTPonuUTaHmsa: Yactota noBTOPEHUs
KonebaHun OCHOBHOW FAPMOHWKW HaMNpPsSPKEHUS SMIEKTPONUTAHMS, M3Mepsiemasl B
TeYeHmne YCTaHOBIEHHOIo NHTEepBarna BpeMeEHM.

3.1.15 HomuMHanbHaA Yacrtota: HomMHanbHOEe 3Ha4YeHne 4acToTbl Hanps>xeHunq
ANEKTponnTaHnA.

3.1.16 KOHAYKTMBHasA 23NeKTpOMarHUTHas nomexa: JreKTpomMarHuTHas
nomexa, pacnpoCTpaHsaLWasaca Mo MNpPOBOAHUKAM 3nekTpudeckon cetn. B
HEKOTOPbIX Crydasdx 9NieKTPOMarHUTHas MOMexa pPacnpoCTpaHseTca 4Yepes
0OMOTKM TpaHCOPMaTOpPOB M MOXET OEWCTBOBaTb B 3MEKTPUYECKMX CEeTaAX C
pasHbIMU 3HaYeHUsIMU HanpseHusi. KoHOYKTMBHbIE 3feKTPOMarHUTHbIE MOMEXM
MOTyT YXYALWUTb Ka4eCcTBO (PyHKLMOHMPOBAHWST YCTPONUCTB, 3NIEKTPOYCTAHOBOK MIN
CUCTEM WM BbI3BaTb UX NOBPEXOEHME.

3.1.17ypoBeHb 3feKTPOMarHATHOMW COBMECTMMOCTM B  CUCTeMe
3NeKTPOCHaGXeHUA: PernameHTMpoBaHHbIN YPOBEHb KOHOYKTUBHOM
9MIeKTPOMAarHUTHOM  MOMEXW, UCNOMb3yeMbld B KayecTBe OMOPHOro  AnNs
KoopauHauuM mexay AornycTUMbIM YPOBHEM MOMEX, BHOCUMbIM TEXHUYECKUMM
cpeacTBamMy  nornb3oBaTenen  3rieKTPUYECKUX CeTen, U YPOBHEM  MOMEX,
BOCMPUHMMaeMbIM TEXHUYECKUMN CpeacTBaMK, NOAKIOYEHHBIMW K 3NEKTPUYECKON
ceTn, 6e3 HapyLeHUs X HOpMasibHOro (PYHKLMOHMPOBaHWS.

3 . 1 . 1 8HanpsixxeHune rapMoHnNYe CKou COCTaBNAOLWEN:
CpenHekBagpaTU4ecKoe 3Ha4yeHMe CUHycoMaanbHOro HanpsbkeHusl, 4acTtoTa
KOTOPOro SIBMIIETCHA KPaTHON OCHOBHOM 4YacTOTe HaNpshkeHUs 3NEKTPONUTaHNS.

3 . 1.1 9 HanpsaxeHue MHTEe prapMoHnNYe CKOW COCTaBNAOLWEN:
CpegHekBagpaTMYeCKOE 3HAYEHWE CUHYCOMOANbHOTO HamnpsbkeHus, 4acTtoTa
KOTOPOro He ABMSeTCHA KpaTHOW OCHOBHOW YacTOTe HanpshXXeHUs1 SNIEKTPONUTaHS.

MpumeyanHne -  OOHOBPEMEHHO  BO3HMKAKWME  UHTEPrapMOHUYECKUe
cocTaBrsilolLmMe Ha COMMKEHHbIX 4YacToTax MoOryT obpasoBaTb HarnpsikeHue C
LLMPOKOMOSIOCHBIM CMEKTPOM.

3.1.20 HanpsiXkeHMe CUrHarMoB B JNeKTpUYeCKon cetmm: HanpsikeHune
curHanoB, [p[obaBnsemMoe K HanpsbkeHW  SNEKTPONUTaHMs Npu  nepepaye
nHdopMaL MM B pacnpeaenmTenibHbIX 3NEKTPUYECKMX CETAX M 3NEKTPOYyCTaHOBKAxX
notpeburenen aneKTpU4ECKom IHEPrnn.

3.1.210bIcTPOE U3MEeHeHue HanpskeHusi: bbicTpoe  n3meHeHue
cpefHeKkBagapaTU4eCcKoro 3HaYeHus HanpspkeHns mexay ABYMS
nocrnenoBaTernbHbIMU YPOBHAMU YCTAHOBUBLLETOCS HAMPSKEHWS.

Mpumeyanue - Cm. Takke [OCT P 51317.3.3.
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3.1.22 onopHoe HanpsikeHue (NpM OLEeHKe npoBanoB, MNpepbiBaHUN
HanpsKeHUs WU nepeHanpskeHUn): 3HadeHVe HanpsKeHUs, NPUMEHSIEMOE B
KayecTBe OCHOBbl MpPU YCTAHOBIIEHUM OCTATOYHOIO HAMNPsHKEHUS, MOPOroBbIX
3Ha4YeHU HanpsHkeHuss U OPYrMX XapakTepucTuK NpoBaros, MNpepbliBaHUiA
HanpspkeHUs 1M NepeHanpsbkeHUn, BblpaXKeHHOe B BOMbTaxX WM B MPOLLEHTax
HOMMWHArNbHOrO HanpPsXKeHWs1.

MpumevaHne - B cooTBeTCcTBMM C TpebOBaHWAMM HACTOALWEro CTaHdapTa
OMOpHOE HanpshkeHve (Mpu OueHKe NpOoBarioB, MPEPbIBAHUA HANPsKEHUS U
NepeHanpsPKeHnn) CUYUTaT pPaBHbIM  HOMWHANBHOMY WM COrMacOBaHHOMY
HanPsPKEHUIO 3IIEKTPONUTAHMS.

3.1.23 npepbiBaHMe HanpsbkeHuA: CuTyauusi, nNpu KOTOPOW HanpsxeHwe B
TOYKe nepenadn ANeKTPUYECcKom aHeprMnm MeHbLue 5% OnopHOro HaNPSXXeHUs.

3.1.24 umnynbCcHoe HanpskeHue: [epeHanpsikeHve, npeacTasnsaoLlee cobomn
OOVHOYHbIA  MMNYNbC WM KonebaTtenbHblin  npouecc  (0BbIMHO  CUMBHO
AeMNAUPOBaHHbIN), UTENBHOCTBIO 40 HECKOMNBbKUX MC.

3.1.25 npoBan HanpsixeHusi: BpeMeHHOe yMeHblUeHVe HanpshkeHus B
KOHKPETHON TOYKE 3NIEKTPUYECKOW CUCTEMbl HWDKE YCTAHOBIIEHHOMO MOPOrOBOro
3Ha4YeHus.

3.1.26 gnutenbHOCTL NpoBasrna HanpsixeHusi: VIHTepBan BpemMeHn Mmexay
MOMEHTOM, KOrda HanpsbkeHWe B KOHKPETHOW TOYKE CUCTEMbl 3N1eKTPOCHabXeHus
nagaeT Hke NOpPOroBOr0 3HaYeHUs Hadana npoBarna HanpsiKeHUsi, 1 MOMEHTOM,
Korga HanpshkeHwe BOo3pacTaeT Bbille NMOpPOroBOro 3Ha4YeHWsi OKOHYaHWs nposana
HanpsXKeHWs.

3.1.27 noporoBoe 3Ha4YeHUEe OKOHYaHUA MpoBaria HanpaXeHus:
CpenHekBagpaTU4ECKOE 3HAYEHME HaMNPSHKEHUS B CUCTEME INIEKTPOCHABXEeHWUs,
yCTaHOBIEHHOE A8 onpeaeneHnss OKOHYaHUA npoBarna HanpsKeHus.

3.1.28 octatouHOE HanpsiXXeHue npoBarna HanpskeHuAa: MuHumanbHoe
cpefHeKkBagpaTU4eCcKoe 3Ha4YeHNe HanpshkeHus, OTMeYeHHoe B TedeHne nposana
HaNpsHKeHUS.

MpumeyaHne - B cooTBeTCTBMM C TpebGOBaHWSIMM HaCTOSLLEro cTaHgapTa
OCTaTOYHOE HanpshkeHWe npoBarna HanpsXXeHUst BblpaxatoT B MPOLEHTaxX ONOpPHOro
HaNpsHKeHUS.

3.1.29noporoBoe  3Ha4yeHue Hayana npoBana  HanpsKeHus:
CpegHekBagpaTMyeCcKoe 3HaYeHVEe HarnpsKeHUs B CUCTEME 3NEKTPOCHabXeHus,
yCTaHOBIEHHOE A5 onpeaeneHns Havana nposarsia HanpsikeHus.

3.1.30 nepeHanpsixeHue : BpemeHHOe Bo3pacTaHue HarnpskeHUs1 B KOHKPETHOMN
TOYKE 3NEKTPUHECKON CUCTEMBI BbILLE YCTAHOBIEHHOMO NOPOrOBOrO 3HAYEHMS.

3.1.31 annTenbHOCTL nepeHanpsbkeHus:: WHTepBan BpemMeHn Mexay
MOMEHTOM, KOI4a HanpshkeHWE B KOHKPETHOM TOYKE CUCTEMbI 3NEKTPOCHABXEHMS
BO3pacTaeT Bbille MOPOroBOro 3HaA4YEHMs1 Havana nepeHanpsikeHns, 1 MOMEHTOM,
Korga  HanpsbkeHMe  nagaeT  HWKe  MOPOroBOro  3HAYEHUS  OKOH4YaHUS
nepeHanpsKeHus.

3.1.3 2noporosoe 3HayYeHue OKOHYaHuA nepeHanpsiKeHUN:
CpegHekBagpaTMyeckoe 3HaYeHVe HarnpsKeHUs B CUCTEME 3INeKTPOCHabXeHus,
yCTaHOBSIEHHOE AN onpeaerieHnsa OKOHYaHWs nepeHanpsiKeHns.



3 . 1.3 3 noporoBoe 3Ha4YeHue Ha4yana nepeHanpsiKeHUN:
CpenHekBagpaTU4ECKOe 3HAYEHVE HanpsbkeHUst B CUCTEME 3NeKTPOCHabXeHwus,
YyCTaHOBIEHHOE 4115 onpeaeneHns Havana nepeHanpsbkeHus:.

3.1.34 ¢dnukep: OuwyueHne HEYCTOMYMBOCTM 3PUTENMBHOrO BOCMNPUATUSA,
Bbl3BaHHOE CBETOBbIM UCTOYHUKOM, APKOCTb UMM CMEKTparbHbI COCTaB KOTOPOro
N3MEHSIETCHA BO BPEMEHM.

3.1.35 cpeaHekBagpamyeckoe 3Ha4vyeHue: KopeHb KBagpaTHbI U3
cpeaHeapdMEeTUYECKOro 3Ha4YeHs KBagpaToB MIHOBEHHbBIX 3HAYEHUN BENUYUHDI,
N3MEPEHHbIX B TEYEHNE YCTaHOBSIEHHOrO MHTEpBarna BpeMEHU MU B YCTaHOBIIEHHOWN
rnorioce 4acTor.

3.1.36ycpeaHeHue no BpeMeHMU: YcpegHeHue HECKOIbKNX
nocrnenoBaTerbHbIX 3HAa4YeHUW KOHKPETHOro nokasatend K3, M3MepeHHbIX Ha
OOVHAaKOBbIX WHTEepBarnax BpeMeHu, ANS MOfydeHUs 3HayYeHus nokasaTtens npuv
GonbLIeEM NHTEPBAre BPEMEHMW.

Mpumevanne - BTOCT P 51317.4.30 npuMeHeH TepMuH "oO0beguHeHune no
BpeMeHN".

3.1.37 mapkupoBaHHble AaHHble: O603HavyeHMe pe3ynbTaToB W3MEPEHUN
nokasatenen K3 u pesynbtaTtoB MX YyCPeQHEHUS Ha BPEMEHHbIX MHTepBanax, B
npegenax KOTOPbIX MMENM MecTO MnpepbiBaHus, NpoBanbl HamnpsbkeHus Unm
nepeHanpsKeHns.

MpumeyaHus

1 Tllpn oueHKe COOTBETCTBMS 3NEKTPUYECKOM 3Heprnm Hopmam KO3,
YCTAHOBMEHHbIM B HACTOSALWEM CTaHOapTe, MapKUPOBaHHbIE AaHHbIE He
YYUTbIBAIOT.

2 B pspge cnydyaeB CBedEeHVWS O MapKMpOBaHUWM pes3yrnbTaToB  U3MEpeHUN
nokasatenen KO MOryT yumtbiBaTbCA MNpU aHanmu3e KadecTBa 3NEKTPUYECKOMN
aHeprum (cm. TOCT P 51317.4.30).

3.1.38 kauectBO anekmpuyeckon 3Heprum (K3J): CreneHb cooTBeTCTBUA
XapaKTEPUCTUK INEKTPUHECKON IHEPTNN B JAHHON TOYKE INEKTPUHECKON CUCTEMBI
COBOKYMHOCTWN HOPMUPOBaHHbIX Nokasatenen K3.

3.1.39 HecummeTpUA HanpskeHMU: COCTOSIHNE CUCTEMbI 3HEProcHabXeHUs
Tpexda3HOro NEPEMEHHOrO0 TOKa, B KOTOPOW CpeAHEeKBaapaTUYEcKne 3Ha4vyeHust
OCHOBHbIX COCTaBALLMX MexaydasHbIX HAMPSPKEHUA UK YITbl caBura ¢as mexay
OCHOBHbIMM COCTaBMALLMMU MeXOYFAa3HbIX HAMPSXKEHUA HE paBHbI MeXay COBOoM.

3.2 O603HayYeHun
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B HacTosilem cTaHgapTe NpUMEHSIIOT crieaytowme 0603HaYeHs:

Fhom - HOMUHaNbHOE 3Ha4YeHne YacToThl anekTponuTanms, u;

&7 - OTKNOHeHue YacToThl, u;
& om - HOMUHANBHOE HanpsiKeHue anekTponuTaHus, B, kB;
I, - cornacoBaHHOe HanpshkeHue anekTponuTaHus, B, kB;

L'y - HanpsbkeHWe, paBHOE HOMMHANBLHOMY WUIM COIAaCOBAHHOMY HaMpPsKEHWHO
anekTponuTanus, B, kB;

317y - oTprLaTenbHoe OTKIIOHEHWE HaNpPsHKeHUs 3nekTponuTanmus, % L ;

3L 1y - nonoXuTensHOe OTKIOHEHVE HANPSHKeHNs anekTponuTanus, % Ly ;

{J{ - 3HaYeHne OCHOBHOWN rapMOHNYECKOWN COCTaBMAOLLEN HanpskeHust, B, kB;

Ktiin) - KOI(PAMUMEHT 2 - rAPMOHMYECKON COCTaBMSAIOLIEN HanpshkeHus:, %
Ul ;

Kir - cymmapHbIii KO3hULIMEHT rapMOHUYECKNX COCTaBAOLLMX HaMPSHKEHWS,
OA)-

Ko - KOOMMUMEHT  HECUMMETPUM  HanpskeHuid no  obpaTHoM
nocnepoBatenbHOCcTU, %;

Enr - Ko3DMUMEHT  HECUMMETPUW  HanpshkeHWin Mo HyneBow
nocnegosaTtenbHOCcTU, %;

Af o - ANMUTENbHOCTL NpoBarna (NpepbiBaHWsA) HANPsHKeHWs, C;
# - HOMep rapMOHUYECKON COCTaBIAOLLEN HAMPSKEHUS.

4 lNoka3aTenu n HOpPMbI KayecTBa
3NIeKTPUYECKON 3Heprum

4.1 O0wWwume NonoxeHus



M3MeHeHM XapakTEPUCTUK HaMpsKEHUSA 3NEKTPONUTaHUA B TOYKE nepenaydn
3NEeKTPUYECKON 3HEeprMm nonb30BaTernto 3NIEKTPUYECKON CEeTWU, OTHOCSLUMXCS K
4yacToTe, 3Ha4dyeHusIM, dOpMe HanpPsHXKEHUST N CUMMETPUN  HaNpPsXKEHUN B
Tpexda3HbIX CUCTEMAX 3NEKTPOCHabXeHMs, noapa3aensioT Ha OBe KaTeropum -
NPOAOITKATENbHBIE  U3MEHEHUSI XaPaKTEPUCTUK  HaMPsPKEHUS W CllyvarHble
coObITHA.

MpogormknTenbHble U3MEHEHUSI XapaKTEPUCTUK HarpspKeHUs1 3NEKTPONUTaHNS
NPeacTaBnsAT COOOM ANUTENbHLIE OTKMOHEHUS XAPaKTEPUCTUK HaMpsbkeHUst OT
HOMUHAIbHbIX 3HAaY€HWI 1 0BYCOBIEHbI, B OCHOBHOM, U3MEHEHMSIMU HArpy3Ku uUnm
BIMSIHUEM HEJNTMHENHbIX Harpy3oK.

CnyyarHble coOObITUS nNpeacTaBnaloT cobon BHe3anHble W 3HaYUTESbHbIEe
N3MEHEHNS OPMbI HaMPSPKEHMS, NPUBOAALLME K OTKITIOHEHUIO €ro napamMeTpoB OT
HOMUHarnbHbIX. [daHHble W3MEHEHUS1 HanpsPKEHMS, KakK npaBuIio, Bbi3biBaAKOTCSA
HenpeackasyemMbiMM  cobbITUAMKM  (Hanpumep, noBpexaeHuamMn obopyaoBaHus
nonb3oBaTens 3feKTPU4EeCcKon CeTU) UM BHELLHUMW BO3LEVCTBUAMK (Hanpumep,
norogHbIMM  YCNOBUSIMA UMM OEWACTBUSIMA  CTOPOHbI, HE  SIBMSAOLLENCSA
norb3oBaTenemM 35IEKTPUHECKON CETN).

MpUMEHUTENBbHO K MPOAOSPKATESNBbHBIM ~ U3MEHEHUSIM  XapaKTEpPUCTUK
HaNPsDKEHNS  3NEKTPONUTaHUS, OTHOCALLMXCA K 4YacToTe, 3HadeHusiM, dopme
HanNpPs>KEHNA N CUMMETPUN HanNpPsKEHUN B TpexdasHbIX CUCTEMAX, B HACTOSLLEM
CTaHOapTe YCTaHOBIEHbI Noka3aTtenn n Hopmbl K3.

[na cnyvanHbix cobbITU B HAcToOsILWEM CcTaHAapTe npuBedeHbl CrpaBoOYHbIe
AaHHble (CM. npunoxerus A, bB).

4.2 NMpoaonxnTenbHble USMEHEHUA XapaKTepPUCTUK
HanpsHXeHus

4.2.1 OTKNOHEeHUue 4YacToThbl
Mokasatenem K3, oTHocAWMMCSA K YacToTe, ABMNAETCA OTKIIOHEHWE 3HavYeHus
OCHOBHOW YacCTOTbl HANPSXKEHUS ANEKTPONUTAHNA OT HOMUHATBLHOMO 3HaYeHus, &7 |

M

B =i = Faoth (1)



roe Jfm - 3HaAYeHne OCHOBHOW YacTOTbl HanpshkeHus anekTponutauus, Iu,
n3mepeHHoe B uHTeparse spemenn 10 ¢ B cootBeTcTBUM C TpeboBaHuamm [OCT P
51317.4.30, nogpasgen 5.1;

Fyom - HOMUHarNbHOE 3HAYEHME YaCTOTbl HaMNPSPKEHUS ANeKTponuTaHus, .

HomunHanbHoe  3HadeHue  4acToTbl  HanpsXkeHus  SNeKTponuTaHus B
anekTpuyeckom cetun pasHo 50 My,

[nsa ykazaHHoro nokasatend KO ycTaHOBMEHbI CriefytoLme HOpMbI:

- OTK/IOHEHWE YacTOTbl B CUHXPOHU3NPOBAHHbBIX CUCTEMAX 3NIEKTPOCHaABXeHUS
He gospkHo npesbiwaTth 0,2 Ty B TedeHve 95% BpemeHn mHTepBana B OAHY
Hegeno 1 £0,4 'y, - B TeveHne 100% BpemeHu nHTepBana B ogHy Hedesnto;

- OTKIIOHEHME 4acTOTbl B M30fIMPOBAHHbIX CUCTEMAaX 3fEeKTPOCHabxeHus C
ABTOHOMHbIMW  FEHepaTOpHbIMW  YCTaHOBKaMK,  He  MOAKMYEHHbIX K
CUHXPOHU3UPOBAHHBIM CUCTEMaM nepefayn 3NeKTPUHECKON SHEPrnn, He OOIPKHO
npesbiwaTtb +1 'y B TedeHre 95% BpemeHn nHTepBana B ogHy Hegeno n x5 My - B
TedyeHne 100% BpemeHn nHTepBana B O4HY Heaento.

Mpu oL eHKke COOTBETCTBUS ANEKTPUYEeCcKon aHeprum Hopmam K3, oTHocswmmes
K YyacToTe, YCTaAHOBSIEHHbIM B HACTOSILLEM CTaHAapTe, LOMkHbl ObiTb NpoBeAeHbl
namepenusa no FOCT P 51317.4.30, kracc A, npu 3TOM MapKMpoBaHHbIE AaHHbIE He
YYUTbIBAIOT.

4.2.2 MeaneHHble NU3MEHEHUA HanpsKeHus

MeOneHHble  U3MEHEHUS1  HanpsPKeHUsA  AneKTponuTaHua  (Kak  npaBuio,
NPOAOIKUTENBHOCTLID Oonee 1 MUH) 0BycrnoBneHbl OBbIYHO U3MEHEHUAMM
Harpysku anekTpu4eckon ceTu.

Mokasatenamm K3, oTHOCAWMMUCA K MEASIEHHbIM WU3MEHEHMSIM HanpsiKeHUs

ANIEKTPONUTaHNS, SBMAOTCS  oTpuuarensHoe 51y n  nonoxurensHoe L7 4
OTKIMOHEHUSI HAMPSKEHUSI SMEKTPOMUTaHUS B TOYKE Mepefaqdn dreKTpu4ecKon
SHEPrM OT HOMMHATTBEHOMO/COTTIACOBAHHOTO 3HaYeHust, %:

85Uy = [(Ug = Uy} Up 1100 2)

OUry = [y —Up )/ T J100, (3)
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rae Uy, Upisy - 3HAYEHVs HanpsKeHUs SMeKTponUTaHus, MeHblve Uy 1

6onblume Tfj COOTBETCTBEHHO, YCpeadHEeHHble B UHTepBane BpemeHu 10 MUH B
cooTtBeTcTBUKN C TpeboBaHnamm FTOCT P 51317.4.30, noapasnen 5.12;

L'y - HanpshkeHve, paBHOe CTaH4APTHOMY HOMUHAINbLHOMY HanpsbkeHuo Ly ..

UMW COrMacoBaHHOMY HanpskeHuo &7, .
B anekTpuyeckmx ceTax HMU3KOro HanpshkeHust CTaH4apTHOEe HOMUHanbHOe

HanpsbkeHve anekTponuTadua Lf .., paBHo 220 B (Mexay dasHbIM 1 HeUTpanbHbIM
NPOBOAHMKaAMWN AN OAHOGA3HbIX U YeTbIPeXNPOBOAHBIX TpexdasHbIX CUCTEM) U
380 B (mexgy asHbiMM MPOBOAHUKAMW ONS TPEX- U YeTbIPEXNPOBOAHbLIX
Tpexga3HbIX CUCTEM).

B anekTpmyeckmx ceTsax cpeqHero U BbICOKOrO HanpsiKeHW BMECTO 3HAYEeHMs
HOMUHANbHOMO  HanpshkeHUs  3NEeKTPONUTaHuUA  NPVHUMAOT  COrflacoBaHHOE

HanpshkeHue anekTponutaHua L7, .

[na ykasaHHbIX Bbille nokasaTtenen KO ycTaHOBNEHbl criegylowme HOPMbI:
NONoXuUTENbHbIE M OTpULaTENbHbIE OTKIIOHEHUSA HanpPshkeHUs B TOYKe nepenaydn
3NEKTPUYMECKON 3Heprun He p[orvkHbl npesblwate 10% HOMWHaNbLHOro  wunu
COrMacoBaHHOro 3HaveHus HarnpsbkeHua B TedyeHne 100% BpemeHn uHTepBana B
OfOHYy Hepento.

[NpmevaHne - YcTaHOBMEHHbIE HOPMbl MEASEHHbIX U3MEHEHU HamnpsiKeHUs
anekTponutaHus otHocATcs K 1008 uHTepBanam BpemeHu nsmepeHuin no 10 MuH
KaXabln.

JdonycTumble 3Ha4YeHUs MNOSIOKUTENIbHOIO W OTPUUATENIbHOrO  OTKITOHEHWI
HanpsKeHNss B TOYKax OOLUero npucoeauHeHust LOikHbl OblTb YCTaHOBMEHbI
CeTeBOMr opraHusaumnen ¢ y4eToM HeoBXOANUMOCTHU BbINOSIHEHUST HOPM HACTOSILLErO
CTaHgapTa B TOYKax nepegadun anekTpu4eckon aHepruu.

B anektpuueckon cetn notpedbutens 4ormkHbl 6bITb 06ecneyveHsl yCrnoBsus, npm
KOTOPbIX OTKIIOHEHMSI HaMPSPKEHUS MUTAHUS Ha 3aXUMaXxX JSIEKTPONPUEMHUKOB He
NPEeBbLIWAT YCTAHOBIIEHHbIX AN HUX LOMYCTUMbIX 3HAYEHUW MNPU BbINOSIHEHUN
TpeboBaHUM HacToswWero crtaHgapta k KO B Touke nepemaynm SnekTpuYecKom
SHepruu.

Mpw oLLeHKe COOTBETCTBUS ANEKTPUHECKON IHEPrUM HopMaM KO, oTHocAWMMCS
K MeOneHHbIM W3MEHEHUSIM  HanpshkeHusl, YCTaHOBSIEHHbIM B  HaCTOSALLEM
cTaHgapTe, AOMKHbl ObiTb npoBedeHbl mMamepenns no [OCT P 51317.4.30,
nogpasgen 5.12, knacc A, npy 9TOM MapKUPOBaHHbIE JaHHbIE HE YYUTbIBAOTCS.

4.2.3 Koneb6aHunsa HanpsbkeHusa n conukep
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KoneGaHus HanpsikeHUst SNeKTponuMTaHns (Kak npaBumio, NpoaoIKUTENbHOCTHI0
MeHee 1 MWH), B TOM 4uCle OOMHOYHbIE ObICTPblE W3MEHEHUsI HanpsHKeHWS,
obycroBnmBatoT BO3HUKHOBEHWE dorivKepa.

Mokasatenammn K3, oTHocSWMMUCS K KOreGaHUsIM HanpsbkeHusl, SBNSIOTCS

KpaTKkoBpeMeHHast [o3a durivkepa £; , UsMepeHHast B uHTepsarne BpemeHn 10 MuH,

n AnuTenbHasa nosa dnvkepa £ , UsMepeHHast B MHTepBarne BpeMeHu 2 Y, B TOUKe
nepeaavn aneKkTpn4eckomn SHepru.
[na ykasaHHbIX nokasatenen KO ycTaHOBNEHbl crieaylowme HOPMb:

KpaTKkoBpeMeHHasi [o3a duMkepa £;; He [orpkHa npeBblwaTtbh 3HadeHua 1,38,

AnvTenbHas ao3a dnvkepa £ He [orpkHa npeBbilath 3HadeHuna 1,0 B TeyeHne
100% BpemeHun nHTepBana B O4HY HeAernto.

Mpw oLLeHKe COOTBETCTBUS ANEKTPUHECKON IHEPrUM HopMaM KO, oTHocAWMMCS
K KornebaHusiM HanpsXeHWsi, YCTaHOBMEHHbIM B HAacTOSLWEM cTaHaapTe, AOSMKHbI
6biTb NpoBeneHbl namepenuns no F[OCT P 51317.4.15, npyu 3TOM MapKUpPOBaHHbIE
AaHHbIE HE YYUTbIBAIOT.

4.2.3.1 OgMHOYHbIE BbICTPbIE U3MEHEHNS HANPSKEHNS

OaunHOYHbIE ObICTPble M3MEHEHMS HanpPSXXeHUS BbI3blBAOTCS, B OCHOBHOM,
PE3KUMM  U3MEHEHWSAMW  Harpy3km B  3JIeKTPOyCTaHOBKax notpebutenen,
NnepekrovYeHnssMn B cuUctemMe 5mMbo HEeucCrnpaBHOCTAMM W XapakTepu3yrTcs
ObICTPbIM NEPEXOAOM CpefHEKBaApaTUYECKOro 3HaAYEHUs HanpsXkeHUs OT OO HOro
YCTaHOBVBLLErOCS 3HAYEHUS K APYromy.

OB6bI4HO OAUHOYHbIE BbICTPbIE U3MEHEHMS HAMNPsSKeHUSA He npeBblwarT 5% B
ANEKTPUYMECKUX CEeTAX HU3KOrO HanpskeHns u 4% - B 3MNeKTPUYEeCcKMX CeTsx
cpedHero HanpseHwsi, HO WHOIma W3MEHEHUSsI HanpshkeHuss C  Mariou

npogomxuTensHocTeld Ao 10% &ynwm W OO0 6% L. CcOOTBETCTBEHHO MOryT
MPOUCXOAUTbL HECKOSLKO pa3 B [€Hb.

Ecrnm HanpsikeHne BO Bpemsi U3MEHeHMsI nepecekaeT MoporoBoe 3HadeHue
Hayana npoBara HamnpshkeHUss WM nepeHanpsikeHns, OAuMHOYHoe GbicTpoe
NU3MEHEHME HanpsHKeHUs KnaccUAMLMPYIOT Kak MNpoBan  HanpsbkeHus  Unu
nepeHanpspreHne.

4.2.4 HecuHyconaanbHOCTb HanpsHKeHus
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4.2.4.1 MapMOHMYecKme CocTaBnAoLLME HAMPSKEHUS

[apMoOHMYECKME COCTaBsAOWLME HaMNpPsbkeHUMs OOYCIOBMEHbl, Kak MpaBurio,
HENMHENHbIMU Harpyskamu nonb3oBartenen 3NEKTPUYECKNX ceTten,
NOAKIMOYAEMbIMA K 3MEKTPUYECKUM  CeTAM  PasfiMyHOro  HanpsbkeHus.
[apMoOHMYEeCKME TOKKW, NpoTeKalowme B 3NEKTPUYECKUX CETAX, CO34at0T NageHus
HaNPS>XEHUA Ha MOSMHbIX COMNPOTMBIIEHUSIX ANEKTPUYECKUX ceTen. [apMoHnyeckune
TOKW, TMOfHble COMNPOTMBIIEHUSI 3MEKTPUYECKMX CeTern W, crieaoBaTenbHoO,
Hanps»XeHNs1 rapMOHNYECKNX COCTaBMIAOWMX B TOYKaX nepegayvv 3neKTpuy4ecKomn
SHEPrUN N3MEHAIOTCHA BO BPEMEHM.

Mokasatenamm K3, oOTHOCALMMUCA K TApPMOHMYECKUM  COCTaBfIAOLMM
HaNpsHKeHs, SIBASKOTCS:

- 3Ha4YeHna KOI(PMLNEHTOB rAPMOHMYECKUX COCTaBIIAIOLMX HaNpPsiKeHust 40

40-ro nopsigka Liigmy, B MPOLEHTaxX HamnpshkeHUsi OCHOBHOM TapMOHMYECKOV

cocTasnsowen &fy B TOYKe nepefadn anekTpu4ecKon aHepru;

- 3Ha4YeHMe CYMMapHOro Ko3(dMUMEHTA TAPMOHUYECKUX COCTaBMSIOLLIMX
HanpsbkeHUss  (OTHOLWLEHWUSI  CpedHeKBagpaTUYEeCcKOro 3HavyeHUss CyMMbl BCeX
rapMOHMYEeCKux cocTtasrsoumx 0o 40-ro nopsgka K cpegHekBagpaTudeckoMy

3HaYeHu0 OCHOBHOW cocTaBnawoLein) Ky, %, B TOYKe nepeaadn anekTpudeckomn
3Heprum.
[nsa ykasaHHbIX nokasaTenen K3 ycTaHoBMeHbI cregyowme HOpMbl:

a) 3Ha4yeHus1 KOI(PPULMEHTOB rAPMOHUYECKUX COCTaBIIAOLMX HanpshHkeHns

Ktiimy, ycpenHeHHble B uHTepBane BpemeHun 10 MWH, He LOIDKHbI MpeBbiwaTh
3Ha4YeHWN, YCTaAHOBMEHHbIX B Tabnmuax 1-3, B TedyeHne 95% BpemeHn nHrepsana B
OOHY Hepernwo;

6) 3HayeHust KO3I(PULMEHTOB FapMOHMYECKUX COCTaBMSIOLLMX HanpsiKeHUs

KU{nj, ycpeaHeHHble B WHTepBane BpemeHn 10 MUH, He AO0SPKHbl MpEeEBbILATb
3Ha4YeHWN, YCTaHOBMEHHbIX B Tabnmuax 1-3, yBenuueHHbiX B 1,5 pasa, B TeyeHue
100% BpemMeHM Kaxaoro nepyuoga B ogHy Hedento;

B) 3Ha4yeHuss CyMMapHbIX KO3(PMLMEHTOB TapMOHUYECKMX COCTAaBMISHOLLMX

HanpsbkeHua Kir, ycpegHeHHble B WHTepBane BpeMeHn 10 MWH, He [OOMKHbI
npeBblllaTb 3HAYEHWI, YCTaHOBMNEHHbIX B Tabrmue 4, B TeyeHne 95% BpemeHu
WHTepBana B ofHy HeOeno;



) 3Ha4YeHWs1 CYMMapHbIX KO3(PULMEHTOB TFAPMOHUYECKUX COCTaBMISHOLLMX

HanpsixeHus Kpr, ycpeoHeHHble B WHTepBane BpemMeHu 10 MWH, He [OODKHbI
npeBblWaTb 3Ha4YeHW, YCTaHOBIEHHbIX B Tabnuue 5, B TedeHne 100% BpemeHu
WHTepBarna B O4HY HeJento.

N3mepeHus HanpshkeHVs rapMOHMYECKUX cocTaBnsiowmx &f, [OomkHbl OblTh
npoBegeHbl B cooTBeTcTBMM C TpeboBaHuamm [OCT P 51317.4.7, knacc |, B
nHTepsanax BpemeHu 10 nepuogoB 6e3 NPOMEXYTKOB Mexay WHTepBanamu C
nocrnegyroumm ycpegHeHveMm B uHTepBarne BpemeHn 10 muH. B kayecTBe
pe3ynbTaTtoB M3MEpPEHUn B uHTepBanax BpemeHn 10 neprogoB AOMKHbI ObIThb
npuMeHeHbl rapmoHunyeckne nogrpynnel no FTOCT P 51317.4.7, nogpasgen 3.2.

B kayectBe cyMmapHbIX KO3(O(MLMEHTOB rapMOHUYECKUX COCTaBMAOLLMX

HanpskeHus £;  OOMKHbl  OblTb  MPUMEHEHbl CyMMapHble  KO3MdMLMEHTbI
rapMmoHundeckux noarpynn no FOCT P 51317.4.7, nogpasgen 3.3.
Tabnmua 1 - 3Ha4yeHnsa KO3PPULIMEHTOB HEYETHBLIX FAPMOHUYECKUX COCTAaBMSIOLLINX

HaNPsHKeHs1, He KpaTHbIX TpeM Lirrm [cMm. 4.2.4.1, nepeuncriexvs a), 6)]
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Mopsinok 3HayeHns k03hPMLMEHTOB rapMOHNYECKNX COCTaBMNALLIMX
rapMOHWeCKO'Z' HanpsxeHns K, % L7, AnAa  HanpsbkeHus
COCTABMAIOLIE # 9NEeKTPUYECKON CeTn
0,38 kB 6-25 kB 35 kB 110-220 kB
5 6 4 3 1,5
7 5 3 25 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 - - - -

Tabnmua 2 - 3Ha4yeHns KO3PPULIMEHTOB HEYETHBIX FAPMOHUYECKUX COCTaBMSIOLLNX

HanpsHKEHMS, KpaTHbIX Tpem iy [cM. 4.2.4.1, nepeuncrienns a), 6)]



Mopsigok 3HayeHnss Ko3a(PMLMNEHTOB HaMPsPKEHUST FaPMOHUYECKNUX

rapMOHNYECKOW ¢ o

COCTABNSIOWE # COCTaBNAKWNX £ii(n), i, ana HanpsKeHnst
3NEeKTPUYECKON CETU
0,38 kB 6-25 kB 35 kB 110-220 kB

3 5 3 3 1,5

9 1,5 1 1 0,4

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

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

»21 0,2 0,2 0,2 0,2

Tabnmua 3 - 3HaveHuss KO3I(MUMEHTOB HaNPSXKEHUS] YETHbIX FaPMOHUYECKNX

coctasnaowmx Liirmy [cM. 4.2.4.1, nepeumncriens a), 6)]



Mopsigok 3HayeHns1 KO3PULIMEHTOB rapMOHUYECKMX COCTaBIIAOLLINX
rapMOHNYECKON x o 17
COCTABNSIOWE # HaNpsXeHNA £uin, o L7y Ana  HanpskeHus
3NEeKTPUYECKON CETU
0,38 kB 6-25 kB 35 kB 110-220 kB
2 2 1,5 1 0,5
4 1 0,7 0,5 03
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 -
Tabrmua 4 - 3HayeHnss CyMMapHbIX  KOS(MUMEHTOB  rapMOHUYECKNX
COCTaBNALLMX HanpshkeHuss £;r [cm. 4.2.4.1, nepeuncreHue B)]
3HayeHnss CYMMapHbIX KO3(MLMEHTOB rapMOHUYECKUX  COCTaBMSHOLLUMX
HanpskeHus £ ir, %, ONA HANPshKeHUs! ANEKTPUYECKON CETU
0,38 kB 6-25 kB 35 kB 110-220 kB
8,0 5,0 4,0 2,0
Tabrmua 5 - 3HayeHnss CyMMapHbIX  KOS(MUMEHTOB  rapMOHUYECKNX

COCTaBMsALLMX HanpsbkeHust £pr [cM. 4.2.4.1, nepeuncnerve r)]



3Ha4yeHus CYMMapHbIX KOC-)Cb(bI/ILI,I/IeHTOB rapMoHU4eCKnXx COCTaBJIAOLLMX

HanpskeHus £ ir, %, ONA HANPsHKeHUs! ANEKTPUYECKON CETU

0,38 kB 6-25 kB 35 kB 110-220 kB

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

Mpw oLeHKe COOTBETCTBMS ANEKTPUHECKON SHEPrUM HopMam KO, oTHocsawmmMmcs
K FrapMOHMYECKMM COCTaBIISIOLLMM HarMpsXXeHWsl, YCTaHOBMEHHbIM B HacCTOSLLEM
CTaHgapTe, MapKMpOBaHHbIE AaHHbIE HE YYUTbIBAIOT.

4.2.4.2 NHTeprapMoHMYEeCKMe COCTaBnsoLLME HanpsXKeHUs

YpOBEHb MHTEPrapMOHUYECKMX COCTaBIISIOLLMX HaMPsSHXKEeHUs SNeKTponuTaHus
yBENMYMBAETCSA B CBSABU C MNPUMEHEHMEM B 3JIEKTPOYCTAHOBKAX YaCTOTHbIX
npeobpasoBaTenen 1 Apyroro ynpasnstoLero obopygoBaHus.

JdonycTumble  ypPOBHW UHTEPrapMOHUYECKUX COCTaBNSIOWMX  HanpskeHus
3MEKTPONUTAHNS HAXOAATCHA Ha PACCMOTPEHUMN.

4.2.5 HecummeTpunsa Hanps>)keHUM B TpexdasHbIX cucTemax

HecummeTtpus TpexdasHom CUCTEMBI HanpsHxeHUn obycrosneHa
HECUMMETPUYHBbIMU  Harpy3kamm noTpebutenen 9SnekKTPUYEeCKONn IJHEpPrMM Wnm
HECUMMETPUEN INIEMEHTOB 3SIEKTPUYECKOMN CETH.

Mokaszatenamm K3, OTHOCALLMMUCS K HECUMMETPUM HanNpPsKeHU B TpexdasHbiX
cuctemax, SBMATCA KOIMPUUMEHT HECUMMETPUM HarnpsbkeHun no obpaTHom

nocnenoBaTenbHOCTU Kair U KO3I(PMUNEHT HECUMMETPUM HAMPSDKEHUA MO

HyreBol nocrnegoBatensHocTn Xpir.
[na ykasaHHbIX nokasaTenen K3 ycTaHoBMeHbI cregyoLlme HOpMbl:
- 3HayeHuss KOI(PUULMEHTOB HECUMMETPUM HaMNpsKeHUA no obpaTHou

nocnegoBaTenbHOCTN Xa;; UM HECUMMETPUM  HampshKEHWM MO HyneBoii

nocnegoBaTenbHoCcTU £ B TO4Ke nepedadn  QneKTPUYMECKON  3Hepruu,
ycpeaHeHHble B uHTepBane BpemeHn 10 MuH, He [OSkHbl npeBbiwatb 2% B
TeyeHne 95% BpeMeHM MHTepBarna B ogHy Hedento;

- 3HayeHuss KOI(PMULMEHTOB HECMMMETPUM HanpsHkeHun no obpaTHON

nocrnenoBaTenbHOCTU £a;f M HECMMMETPUM  HaMpPsPKEHWA MO HyNIeBOW

nocnepoBaTtenbHocTU K B TOYKe nepedadv  3NMeKTPUYMECKON  3Hepruu,
ycpeaHeHHble B WHTepBane BpemeHu 10 MWH, He AOSkHbl npesblwatb 4% B
TeyeHne 100% BpeMeHu nHTepBarna B 04Hy Heaento.

[Mpw oLeHKe COOTBETCTBMS ANEKTPUYECKON SHEPrMM HopMaM KO, oTHocsawmmMcS
K HECUMMETPUM HaNPSHKEHWI, YCTAHOBIEHHbIM B HACTOSLWEM CTaHOapTe, AOSMKHbI
6bITb NpoBeaeHbl namepeHus no FOCT P 51317.4.30, nogpasgen 5.7, knacc A, npu
9TOM MapKUpPOBaHHbIE JaHHble HE YYUTLIBALOT.

4.2.6 HanpsixeHusa curHanos, nepefaBaeMbiX MO JIEKTPUYECKUM CeTAM
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[onycTvmMble  YPOBHW  HanpsikeHUs  CUrHanoB,  NepefaBaeMblX Mo
3NEeKTPUYECKMM CETSAM, U METOAbI OLEHKN COOTBETCTBUSA TpeboBaHUAM HaxoaaTcs
Ha PacCMOTPEHUN.

4.3 Cny4yauHble coObITUA
4.3.1 NMpepbiBaHUA HanpsKeHUA

MpepbiBaHNsT HanNpsbkeHUst OTHOCAT K CO3[4aBaeMbiM NpegHaMEPEHHO, ecrun
nonb3oBaTenb AMEKTPUHECKON CETU MHPOPMUPOBAH O NMPEACTOSLEM MpepbliBaHUN
HanpsXkeHs, WU K CMAyYalHbIM,  Bbi3blBAEMbIM  OfMUTENbHBIMA UMK
KpaTKOBPEMEHHbIMX ~ HEUCNPaBHOCTAMW,  OOYCMOBMEHHbIMA, B  OCHOBHOM,
BHELWHMMX  BO3OENCTBUSIMM,  OTKasamym  obopygoBaHMS UM BIMSHUMEM
3NEKTPOMArHUTHbIX MOMEX.

CospgaBaemble npegHaMepeHHO MpepbiBaHUS HaMpsKeHWs, Kak npasusio,
obycrnoBneHbl NPOBeAEHNEM 3ansiaHNPOBaHHbIX PAbOT B 3NEKTPUHECKUX CETAX.

CnyyaiHble npepbiBaHWs HamnpsbKeHWs nogpasaensioTr Ha - OfuTenbHble
(anuTenbHocTb Bonee 3 MWH) U KpaTKOBpPEMEHHble (AnuTenbHocTb He Gonee 3
MWH).

ExerogHas yactoTa ArMTenbHbIX NPepbiBaHUA HaMNPSPKEHNUS (ANUTENbHOCTbIO
6onee 3 MWH) B 3HAYUTENbHOW CTEMEHN 3aBUCUT OT OCODOEHHOCTEN CUCTEMBI
anekTpocHabxeHusi (B NepByto ovepeab, NPUMEHEHUS KabenbHbIX U BO3AYLUHbIX
MMHUIA) N KNUMaTUYECKUX YCrnoBun. KpaTKoBpeMeHHble MpepbiBaHUS HamnpsiXeHus
Hanboree BEPOSITHbI MPU UX OIMTENBHOCTU MEHEE HECKOSBbKMX CEKYHA,.

B TpexdasHbix cucTemax 3aneKTpPOCHabXeHusi K MpepbiBaHUAM HanpsXeHus
OTHOCAT CUTyaLuto, NP1 KOTOPOW HanpsbkeHne MeHblue 5% OMOPHOro HanpsKeHWs
BO Bcex (pasax. Ecrnn HanpsixeHne meHbLue 5% OrnopHOro HanpsikeHUs He BO BCEX
dasax, CUTyaLmIio pacCMaTpuUBalOT Kak NpoBas HanpshkeHus:.

XapaKTepuUCTUKM KpaTKOBPEMEHHbIX MpepbiBaHWN HaMNpsKeHUss NpuBedeHbl B
npunoxeHnn A.

4.3.2 NMpoBanbl HaNpPsXXeHUsA U NepeHanpsXXeHus

4.3.2.1 MpoBanbl HanpsHXeHUA

MMpoBanbl HanpsXeHus OObl4HO MPOUCXOAAT WU3-3a  HEWCnpaBHOCTEN B
ANEKTPUYECKNX CETAX WM B 3NIEKTPOYCTAHOBKax noTpedbutenen, a Takxe npu
NOAKITFOYEHUN MOLLHOW Harpy3Ku.

[MpoBan HanpsKeHWs, Kak NpaBuIio, CBA3aH C BO3HUKHOBEHWEM U OKOHYaHMEM
KOPOTKOro 3aMblKaHWs WM MHOMO PEe3KOoro BO3pacTaHus TOKa B CUCTEME WIn
3MEKTPOYCTaHOBKE, MOAKIMIOYEHHON K anekTpudeckonm cetu. B cooTtBeTCcTBUMM C
TpeboBaHUsIMM HACTOALLEro cTaHAapTa NPoBar HanpsPKeHUst paccMaTpyBaEeTCH Kak
9MIeKTpOMarHUTHas MomMexa, WHTEHCUBHOCTb KOTOPOW onpefenseTrcs  Kak
HanpspkeHneM, Tak 1 ANMTeNbHOCTbIO.

B TpexdasHbix cucTemax anekTpocHabXeHnst 3a Havaro npoBarna HanpsKeHus
NPUHMMAIOT MOMEHT, KOra HanpsbkeHne xoTa Obl B 0OOQHOM M3 a3 nagaet Huke
MOPOroBOr0 3HAYeHWs1 Havana npoBana HanpsXeHus, 3a OKOHYaHvWe npoBana
HanNpPsKeHNss NMPYHUMAaOT MOMEHT, KOrda HanpshkeHue BO BCex dpazax Bo3pacTaet
BblLLIE NOPOroBOro 3HA4YEeHNs1 OKOHYaHUA NpoBara HanpsKeHUs.

[nutenbHOCTL NpoBaria HanpsXeHnss MoXeT cocTaBnaTb oT 10 mc 4O 1 MUH.



4.3.2.2 MNepeHanpsxeHusn

lMepeHanpsikeHWsi, Kak MNpaBuUMo, BbI3bIBAOTCA  NEPEKOYeHNsIMU  n
OTKIMOYEHUAMU Harpysku. [lepeHanpspkeHUs MOryT BO3HMKATb Mexay dhasHbIMn
NPOBOAHUKaAMU U Mexay ha3HbIMU 1 3alLMTHBLIM NPOBOAHMKaMU. B 3aBucumocTm
OT YCTpPOWCTBA 3a3eMSieHUs KOpPOTKME 3aMblKaHWs Ha 3eMIio MOryT Takxe
NPVMBOOUTL K BO3HUKHOBEHWIO MepeHanpsikeHns Mexay dhasHbIMU U HEeUTparbHbIM
npoBogHukamun. B cooTeBeTcTBUM C TpeboBaHMAMM HACTOSALWEro CcTangapTta
nepeHanpsxeHus paccmaTpuBaroTCcs KaKk  3neKkTpoMarHuTHas nomexa,
WHTEHCUBHOCTb KOTOPOW OnpeaernideTcs Kak Hanps)eHneMm, Tak U OnMTeribHOCTbIO.

XapaKTepuUCTUKKN NepeHanpsi>xeHun NpuBeaeHsl B NpUnoxeHnn A.

43.2.3 OnpepeneHve U OUEHKa TMpPOBanoB  HanpsikeHUs U
nepeHanpsixe HUN

O6a saBneHua - npoBasnbl M NEpPEHanpPsiKeHUs1 - Henpeackasyembl U B
3Ha4YUTENbHOM CTeneHn cryyanHbl. YacToTa BO3HUMKHOBEHUSA WX 3aBUCUT OT Tuna
CUCTEMbI 3NEKTPOCHABXEHNS, TOUKM HAbtoaeHWs, BpEMEHN roa.

XapaKkTepuCTHKM NPOBasioB HaNPsHKEHUSA U NepeHanpsXeHUn, a Takxe AaHHble
06 onpefeneHn 1 oLeHKe UX NpMBeaEHbI B NPUNOXeHUn A.

4.3.3 UMnynbCHbIe HanpsHKeHus

MMnynbCHble HanpsbkeHUs B TOYKe nepedayvn  3nekTPU4ecKon 3JHeprum
Nnonb30BaTernto 3fIeKTPUYECKOM CETU BbI3blBAlOTCHA, B OCHOBHOM, MOJSTHUEBbLIMU
paspsgamMmm UM NpoueccaMum  KOMMyTauum B 3NEKTPUYECKOW CEeTU  uUmn
3MEKTPOYCTaHOBKE MNOTpedbUTens anekTpu4yeckon aHeprun. Bpemsi HapacTaHus
UMMYNbCHBIX HAMPSPKEHUN MOXET U3MEHATLCS B LUMPOKUX Npedenax (OT 3HaYeHun
MeHee 1 MKC O HECKOSbKMX MC).

MmnynbCHble HanpsikeHusi, Bbi3BaHHbIE MOMHUEBBLIMU paspsiiamMn, B OCHOBHOM
nverT 6onbluMe amniMTydbl, HO MEHbLUME 3HAYEHWUs] SHEPrUKN, YemM UMMYSIbCHble
Hanps»XeHWUs1, Bbl3BaHHbIE KOMMYTAaLNOHHLIMU NPOLLeCCaMun, XapaKTepusyoLwMM1CS,
Kak npaBusio, 60onbLuen ANUTENbHOCTLHO.

3Ha4YeHs1 WUMMYNbCHBIX HanpPsXKeHUn B 3NEKTPUYECKUX CETAX HU3KOro,
CcpenHero 1 BbICOKOro HanpsihXXeHus NpuBEeAEHbI B NpUroxeHun b.

NMpunoxeHune A (cnpaBo4Hoe). XapakTepuUCcTUKu
npoBanoB, NpepbiBaHUN HaNpPsXXeHUs U
nepeHanpsKeHUn B INEKTPUYECKUX CeTAX

MpunoxeHue A
(cnpaBo4HOE)



A1 MNMpoBanbl 1 NnpepbiBaHUA HaNPAXe HUA

MpoBanbl U NpepbiBaHUS HaNPs»KeHUs KnaccuguumpyoT B COOTBETCTBUM C [1]
(cm. Tabrvuy A.1). Ludppbl, nomelaemble B siHeniku Tabnuubl, OTpaxatoT 4YuMCrio
COOTBETCTBYHLLMX COObITUN.

MpoBanbl U npepbiBaHWS HanpskeHus uamepstoT B cootBetctBum ¢ [OCT P
51317.4.30 Ha OCHOBE U3MEPEHUN cpeaHeEKBaapPaTUYECKUX 3HAYEHUN HANPSXKEHNS,
oBHOBMAEMbIX ONa Kaxaoro nonynepuoga. NMapametpamu npoBanos, nNpepbiBaHW
HanpspKeHUs, SABNSIOWMXCA OOBbEKTaMn pPacCMOTPEHMS B HAcTodAWeM cTaHaapTe,
ABNAIOTCS OCTATOYHOE HanpshkeHve (MakcumarnbHOoe AEeVCTBYIoLee HanpshKeHue
AJ19 NpOBarioB 1 NpepbiBaHU) U AUTENBHOCTb.

B onekTpuyeckMx ceTaX HU3KOr0  HanpshkeHusi, YeTblpexnpoBOAHbIX
TpexdasHblX CUCTEMaxX Y4YUTbIBaOT (Pa3Hble HanpsXeHusi; B TPexnpoBOOHbIX
Tpexdga3HbIX CUCTEMAX YYUTLIBAIOT NIMHENHbIE HaNpPsXeHWs; B criy4yae ogHOGa3Horo
NOAKIMIOYEHUSA YYMTBLIBAOT nuTalowee HanpskeHne (dpasHoe wunm fvMHenHoe B
COOTBETCTBUM C NOAKMKOYEHEM NoTpedutens).

[MoporoBoe HanpsXeHwe Hayana nposarna v npepbiBaHUS MPUHUMAKT paBHbIM
90% OMOPHOro HaMNpPSKEHUS.

Mpumeyanue - lMpu n3mepeHnsax B MHOrogasHbIX CUCTEMax pPeKoOMeHAyeTcs
onpenensaTtb U 3anncbiBaTb YUCIIO ¢as, 3aTparMBaeMblX KaXablM COObITUEM.

[na oanekTpuyecknx ceten TpexdasHbIX CUCTEM criegyeT MUCnosb30BaTh
MHOrogpa3Hoe cBefeHMe [aHHblX, KOTopoe 3akrf4yaetcs B onpeaeneHun
9KBUBANEHTHOro CobbITUA, XapakTepusyoLLerocst OAHON ANUTENbHOCTLIO U OOHUM
OCTaTOYHbIM HaMNpPsHXKEHVEM.

PesynbTraTbl n3aMmepeHuin xapakTepUCTUK NPOBasioB U NpepbliBaHNUN HaNpPs»KeHUSs
B 3NIEKTPUYECKUX CETSX NO AaHHbIM [1] npuBeaeHbl B Tabrmuax A.2 n A.3.

A2 lNepeHanpsxeHUA

MepeHanpsikeHnss umamepstor B cootBetctBum c [OCT P 51317.4.30,
nogpasgen 5.4, Ha OCHOBE MW3MEpPEHWA CpeaHekBagpaTU4ECcKMX 3HaYeHWUn
Hanps»XeHns, OBHOBNSEMbIX ONs Kaxaoro nonynepuoga. Noporosoe HanpsikeHue
Havara nepeHanpsXeHuns npuHUMatroT paBHbIM 110% ONOPHOro HaNPSKEHUS.

B cpegHem 3a rog B TOYKe MNpuUCOeAMHEHUST BO3MOXHbI okono 30
nepeHanpsbkeHun. [pn  obpbiBE  HyneBoro MNpoBOAHMKA B TpexdiasHbIX
9NEKTPUYECKNX CeTAX HanpsbkeHnem Ao 1 kB, paboTtarowmx ¢ rmyxo 3asemreHHon
HeUTparnblo, BO3HMKAKOT BPEMEHHbIE MepeHanpsXeHus Mexay dason n 3emrnemn.
YpoBEHb TaKuUX MNepeHanpsikeHnn Mnpu 3HAYUTENBHOM HECUMMETPUM  dbasHbIX
Harpy3ok MOXeT AoCTuUraTb 3Ha4YEeHUW FIMHEMHOrO HanpshKeHus, a ASMTENbHOCTD -
HECKOJTbKNX YacoB.

B cuctemax HM3KOrO HanpsbkeHus, npu onpegerneHHbiXx ob6CcTosaTenscTBax,
HEMCNpPaBHOCTb, MPOU3OLLEALLAst ANEKTPUYECKU BbIlE TpaHcdopmaTopa, MOXET
nopoauTb BPEeMEHHble MepeHanpsXXeHNss Ha CTOPOHE HU3KOro HanpsikeHus Ha
BpeMsi, B Te4eHMe KOTOPOro nNpoTekaeT TOK, BbI3BaHHbIM HEUCNPABHOCTLIO. Takue
nepeHanpsikeHns B obLuem cnydae He npesbiwatoTt 1,5 KB.

Ona cuctem cpegHero  HarnpsbkeHus  OoXugaemMoe  3HavyeHue  Takoro
nepeHanpskeHnsa 3aBUCUT OT TuNa 3a3eMrieHnst B cucteme. B cuctemax ¢ xecTko
3a3eMJIEHHOM HEeUTpanbl0 UMM C 3a3eMSIEHNEM HeWTpanu 4epes COnpoTUBIiEHME

3HayeHve nepeHanpsikeHnss obblyHO He npesblwaet 1,7L7,. B cuctemax c
N30MMPOBAHHOW HEeuTpanb WM C 3aseMrieHMeM HeuTpann 4epes peakTop

3HayeHVe nepeHanpskeHnss obblYHO He npesbiwaetr 2,0&.. Tun 3asemneHus
yKa3blBaeTCs onepaTtopomM CeTu.

Tabnmua A1 - Knaccudwkaumss npoBarioB W MpepbiBaHUA  HanpshkeHust no
OCTaTOYHOMY HaNPSKEHUIO U OANUTENBHOCTU
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Ocraroukos AnvTensHocTb Nposana (NpepbiBaHWA) HaNpsHKeHNs &4, ©
HanpsbxeHne
i,
% OnopHOro
HanpspkeHns
0,01 0,02 0,02 0,1 0,5 1 3 20 60
ST LDV | VAR S| IV (VAN OV - 4 | IV P AV -+
u,uZ 0,02 U, u,2 1 3 20 6V 180
90 > 285
85> 270
70w 240
40 > 1 210
10>u 20
lMNpumeyaHua
1 [aHHble no npepbiBaHWAM HanpsXKeHWs BHOCAT B MOCMELHIO CTPOKY Tabnuubl B
cooTtBeTcTBUM C 4.3.1.
2 1na cywecTBYOLWEro M3mMepuTenibHoro obopyaoBaHns U cUCTEM Aucnetyepusaumn Tabnuuy
A.1 npyHMMaloT B Ka4eCcTBe peKoMeHaaL nn.

Tabnmua A.2 - Pe3ynbTaTbl U3MEPEHUIN XapaKTEPUCTMK MPOBasrioB U NpepbiBaHWI
HanpsbkeHns Ans KabernbHbIX 3NIEKTPUYECKNX ceTen



OcTaroyHoe
HANDSOKBHWE [nutensHocTb Nposana (NpepbiBaHNsA) HANPSHXXeHUA £é -, ©
i,
% OnopHOoro
HanpspkeHns
0,01 0,1 0,5 1 3 20
Chep L ||l £ || < L < Ak S <A
u,1 U, 1 S 2V ou
Qru270 |63 38 8 1 1 0
70>u 240 |8 29 4 0 0 0
40> 20 6 17 1 3 0 0
=0 1 1 2 1 1 10

Tabnmua A.3 - Pe3ynbTaTbl U3MEPEHUIN XapaKTepUCTMK NPOBasioB N NpepbiBaHW
HanpspKeHUs ANs CMeLaHHbIX (KabenbHbIX U BO3OYLUHbIX) 9IEKTPUYECKMX CETEN




OcTaroyHoe
HANDSOKBHWE [nutensHocTb Nposana (NpepbiBaHNsA) HANPSHXXeHUA £é -, ©
i, %
OMOPHOro
HanpspkeHns
0,01 0,1 0,5 1 3 20
Chep L ||l £ || < L < Ak S <A
u,1 U, 1 3 2V ou
Q>u 270 |[111 99 20 8 3 1
70> 240 |50 59 14 3 1 0
40> 20 5 26 11 4 1 1
=0 5 25 104 10 15 24

NMpunoxeHune b (cnpaBo4yHoe). 3HaYeHUNA
UMNYJbCHbIX HaNpPsXXeHUN B TOUYKax ooLero
npucoeauHeHus, Bbi3biBaeMbIX MOSIHUEBLIMU
pa3psagaMum U npoueccaMmm KOMMyTauum

MpunoxeHue b
(cnpaBoyHoe)

PacueTHble 3Ha4yeHUs UMMYSbCHBIX HaMPSPKEHUNW, Bbl3blBAEMbIX MOSIHUEBbLIMMN
paspsgamMy B TOYKaxX MPUCOEAMHEHUA K 3ONEeKTPUYECKOM CEeTU, MOKa3aHHbIX Ha
pucyHke b.1, npuBedeHbl ONA asHbIX HOMMHAmNbHbBIX HaNPsXXeHUNn ceTn wu
cnpaBegsMBbl NPWU YCIOBMKW, YTO pacnpefenuTeNibHble YCTPOMCTBA U JINHWU
anekTpornepenayn B 3NIEKTPUYMECKUX CETAX U IMEeKTPOoycTaHoBKax notpebutens
BbINOSIHEHbI B COOTBETCTBMUU C [2].

PucyHok B.1 - Toukn npucoeanHeHUs K 3NeKTPUYECKOMN ceTu
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BN - BosgywHas nwmHus; KJ1 - kabenbHaa nuHusa; PIr-A, Pr-b, Pr-B -
pacnpegenuTensHble noactaHuun; Tpy, Tp o - cunosble TpaHcdopmaTopbl; iy,

lgo - HanpskeHuss Ha MNEepBUMYHON U BTOPMYHOM OBMOTKax CWIIOBOrO

TpaHcdopmatopa; a, b, ¢, d, e, f, g, k, {, m, n - BO3MOXHble TOYKN NpUcoegnHEeHNs
K 9neKTpu4eckomn cetu

PucyHok B.1 - Toukn npucoegmHeHNa K 9NeKTpnu4eckomn ceTu

dopMbl UMNYMLCOB, XapaKTepHble AN TOYeK npucoeguvHeHns Ha pucyHke b.1,
nokasaHbl Ha pycyHkax b.2-b.4.

PucyHok B.2 - ®opma nMnynbLCcoB, XapaKTepHasa ons Touyek npucoeauHeHus a, ¢, d, e
Ha pucyHke bB.1

U kB

u

m




PucyHok B.2 - dopma nmnynbCcoB, XxapakTepHas Ans ToYeKk npucoeguHeHus a, ¢, d,
€ Ha pucyHke b.1

PucyHok B.3 - ®opma nmMnynbCcoB, XapaKkTepHas AnA Touyek npucoeanHeHus f, g, n Ha
pucyHke B.1

L kB A

58

3-10 ,

a 1-5 n \-/ \-/ f, MK::

PucyHok 5.3 - ®opma nmnynbCcoB, XxapakTepHasi 4nst ToMeKk npucoeanHenusa f, g, n
Ha pucyHke b.1

PucyHok B.4 - ®opma umMnynbcoB, XapaKTepHas Ansl ToYekK npucoeauHeHus b, |, k Ha
pucyHke b.1

L kB &
L

m

U2

10-40 {, MKc

1-10

PucyHok B.4 - ®opma nmnynbLCcoB, XapakTepHasa A5 TOYeK npucoeanHeHus b, §, k
Ha pucyHke b.1

3Ha4YeHNs1 UMNYIbCHbIX HaMNPSPKEHWN, Bbi3biIBaEMbIX MOMHUEBLIMM paspsigamun B
TOYKax MNpUCOeOUHEHUA K SJIEKTPUYECKOW CEeTU, MNOoKasdaHHbIX Ha pucyHke bB.1,
npvBeaeHbl B Tabnmue b.1.

Tabnmua 6.1 - 3HauyeHnss MMMNyNbCHbLIX HanNpPsXXeHW, Bbl3blBAEMbIX MOJSTHUEBbLIMU
paspsgamu, KB



MecTto BapuaHTtbl || HOMMHanNbHOE HanpsbkeHue 3nekTpu4ecKomn
pacnosnoXeHus ToYyek Hal ceTu, kB

TOYekK pUCyHKe
npucoeanHeHUs b.1

0,38 (|6 10 35 110 220
BosgywHasa nuHua || a, ¢ 5 100 125 325 800 1580
(B11)
bl - 160 190 575 1200 || 2400
2000 {2000 {2000 ({2000 |-
KabenbHas nuvHus || d 5 100 125 325 800 1580
(Km)
13 - 34 48 140 350 660
e, k3 ) ) ) ) ) )
Cunoson fg nd - 60 80 200 480 750
TpaHcdopmMaTop
(Tp)
m - 34 48 140 350 660




1) B BapuaHTe To4eKk npucoeguHeHus b B YiCIUTENe yKaszaHO MMMYMbCHOe
HanpsbKeHVEe Ha MeTanmMYeckmnx 1 xene3obeToHHbIX onopax, B 3HamMeHaTerne - Ha
[EePEBSIHHbIX OMopax.

2} iMnynbCHble HanpsbkeHUs B TOYKE MPUCOEOUHEHUS | COOTBETCTBYIOT
Crnyyato OTCYTCTBUSI BO3QYLUHOW JMHUM  3nekTpornepedadn Ha CTOPOHe

BTOPUYHOTO  HanpsbkeHust L5 TpaHcdopmatopa Tpo (CM. pucyHok B.1) u

3HaYeHVsAM HanpsbkeHun obmoTtok Tpy &y, L/, cooTBeTCTBYIOLMM [OBYM
HOMMWHAmNbHLIM HarpsHKEHUsIM, PaCcMOSIOXEHHbIM PSAOM B LUKane CTaH4apTHbIX
HanpsikeHun (Hanpumep, 35 1 10 kB, 110 n 220 kB).

Mpn Apyrvx coveTaHnsiX HOMUHaIbHbLIX HanpsxxeHnn Tp- (Hanpumep, 110 u
10 kB, 35 1 6 KB 1 T.4.) UMNyNbCHbIE HANPsSPKEHMS, NpoxoasLme Yepe3 obMOTKM
TpaHcopMaTopa, MeHbLLE yKa3aHHbIX 3HaYEHUN.

31 Mpy HanMuuM Ha pacnpegenuTensHoi nogctaHuum Tuna Pri-B, Pr-B (cm.
pUCYHOK B.1) BO3OYWHbLIX NWHWA 3nekTpornepenayn 3Ha4YeHUs UMMYSbCHbIX
HanNpPsPKeHU B TOYKaX MPUCOEAMHEHUS € N K Takue e, Kak B BapuaHTe Toyek
npucoegmHenna d mnc. lMNMpu OTCYTCTBUM Ha pacnpepenvrenbHOM NoacTaHuum
Tvna PI-b, PI1-B  BO3gywHbIX nNMHWA  3nekTponepenadyn  UMMNyrbCHbIE
HanpspkeHUs B TOYKaxX MPUCOEOMHEHUA € U K onpedensitoTca  3HaYeHUs MU

UMMNYNbCHBIX HanpsKeHUWn B Hadane kabenbHon nvHuM (Toukmd n i),
YMEHbLLEHHbIMW B COOTBETCTBMMN C JAHHBIMUM M0 3aTyXaHWIO0 rPO30BbIX MMMNYIbCOB
B KabernbHbIX JIMHUSIX B 3aBUCMMOCTHM OT AJMHbI JIMHWW.

41 YkaszaHHble B [aHHOW CTPOKE 3Ha4YEeHVS WUMMYIbCHbIX HanpsKeHMU
crnpaBeanvBbl NPY YCIIOBUM PaCMONoXeHns Tovek obLuero npucoeguHenns f, g, n
Ha BBOAAaxX CWMOBOrO TpaHcdopmaTopa U HanmMyuuM CBSA3M paccMaTpvBaemMon
0BMOTKM C BO3AYLLUHOW NMHMEN. [pn OTCYTCTBUM CBA3K (TOYKa m Ha pucyHke b.1)

MMNyInbCHblIE HanpsA>XeHnAa COOTBETCTBYHOT TOYKE NpucoeguHeEHUA I

3] 3Ha4YeHuss UMNYNbCHbIX HAaMPSDKEHW C  BeposiTHOCTbio 90% He
npesbiwaoT 10 KB - B Bo3aywHon cetn HanpsbkeHnem 0,38 kB n 6 kB - BO
BHYTPEHHEN NPOBOAKE 34aHNA U COOPY>KEHUN.

3Ha4YeHNs1 KOMMYTaLMNOHHbLIX UMMNYSIbCHBIX HANpsXXeHUn npu nx OSMUTErNbHOCTU
Ha ypoBHe 0,5 amnnuTyaobl mmnynbca, paBHou 1000-5000 mKkc, npvBegeHbl B
Tabnvue B.2.
Tabnuua b.2 - 3HayeHnss KOMMYTaLUNOHHBIX MMMNYTbCHBIX HAMPSXEHWI



HomuHanbHoe 0,38 |3 6 10 20 35 110 |[220
HanpsbkeHne
ANEKTPUYECKON CeTH,
KB

KommyTaumnoHHoe 4,5 15,5 |27 |43 85,5 |[148 | 363 |/ 705
UMMySbCHOE
HanpsbkeHune, kKB

BeposaTHOCTb  MpeBbIEHMST  3HAYEHUA  KOMMYTAUMOHHBLIX  MMMYbCHBIX
Hanps»KeHWn, yKkasaHHblX B Tabnuue b.2, coctasnsgeTr He 6onee 5%, a 3Ha4YeHUN
MMMYNbCHBIX HaNPsHKEHUN, Bbi3blBaEMbIX MOSIHMEBBLIMU pa3psgamu (CMm. Tabnuuy

6.1) - He O6onee 10% pA4ns BO3QYWHbLIX JIMHUA C  METaNNIMYECKUMN W
*ene3obeToHHbIMK onopamn U 20% - Ana BO3QYLWHbIX JMHUA C OepeBAHHbIMU
onopamu.

3Ha4YeHns MMMYbCHBIX HAMPSKEHUI, Bbl3biIBAEMbIX MOSTHMEBLIMU pa3psigiamMmun B
3MEKTPUYECKON CETM NOTpebuTensd, MoryT npeBbilwaTh ykasaHHble B Tabnvue b.1
3Ha4YeHns 3a CYET MOSTHMEBbLIX MOPAXEHUIA B CaMOW CETU NOTPEBUTENS, OTPaKeHWUI
N NPEerioMNIEHMN UMMNYNbCOB B CETU NOTPEOUTENA M YacTUYHO - 3a cYeT pasbpoca
napamMeTpoB MMMyNbCOB.
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