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Llenn, OCHOBHble NPUHUWUMNBI M OCHOBHOW MNOPSAOK nNpoBedeHus paboT no
MEXrocy4apCTBEHHON CTaHgapTusayum ycTaHoBneHbl [OCT 1.0-92
"MexrocygapcTBeHHas cuctema ctaHgaptusaumm. OcHoBHble nonoxerus" n FOCT
1.2-2009 "MexrocygapcTBeHHad cuctema cTaHgapTtudauun. CtaHgapTbl
MEXrOCYAapCTBEHHbIE, MNpaBuna W pPeKoMeHJauunm Mo MEeXrocyaapCTBEHHOM
cTaHgapTtmsauun. lNpaBuna pas3paboTKku, NPUHATUS, NPUMEHEHUS, OOHOBMEHUS U
OTMEHbI"

CBeneHus o ctaHpapTe

1 PABPABOTAH OO6LwecTBOM € orpaHM4eHHon oTBeTcTBEHHOCTLIO "[IMHBUT" 1
TexHnyeckum KomuTeTomM Mo cTaHgaptmsaumm TK 30 "OnektpomarHuTHas
COBMECTUMOCTb TEXHUYECKUX cpencTB”

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PEryriMpoBaHuio U
meTposornm (PoccTaHgapT)

3 NMPUHAT MexxrocygapCTBEHHBIM COBETOM MO CTaHZapTMU3aum, MeETPOSIONnN U
ceptudmkauymm (npotokosn N-55 M ot 25 mapta 2013 r.).
3a NpuHATME NPOorosiocoBarsnu:
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KpaTkoe HaummeHoBaHue || Kog cTtpaHbl no || CokpaleHHoe HaMeHoBaHue
ctpaHbl no MK (UCO ||MK_(UCO 3166) || HaumMoHansHoro opraHa no
3166) 004-97 004-97 CTaHgapTmsauuu

ApmeHns AM MuHucTepcTBO 9KOHOMUKHU
Pecnybnmkn ApmeHns

Benapycb BY [occTaHgapT Pecnybnunku
Benapycb

Kbiprbl3cTaH KG KbipreiacTangapT

Poccuinckas Penepauuns || RU PoccTtanaapt

TagxumkncTaH TJ TapxukctaHgapT

Y3bekucrtaH Uz AreHtcTBO "Y3cTaHgapt"

4 [Mpukasom defepalnbHOro areHTCTBa MO TEXHWYECKOMY PeryrnmpoBaHuio U
meTposnormn ot 22 mons 2013 r. N 400-cT mexrocygapcTeeHHbin ctaHgapt TOCT

32144-2013 BBeoeH B [OeNCTBME B KayecTBe HauMOHanbHOro CcTaHdapTa
Poccuinckon ®enepauum ¢ 1 nona 2014 r.
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5 Hactoawmn crtaHgapT COOTBETCTBYET €BPONEenCKOMY pervoHansHoMy
ctaHgapty EN 50160:2010* Voltage characteristics of electricity supplied by public
distribution networks (XapaKTepucTuku Hanps»xeHUs 3NeKTpUYecTBa,
NoCTaBnAemMoro obLecTBEHHLIMU pacnpenenmTesisHbIMU CETAMM).

* [JoCTyn K MexayHapoAaHbIM U 3apyOexHbIM AOKYMEHTaM, YNOMSIHYTbIM 34€eCb
M pganee no TEeKCTy, MOXHO Mony4YnTb, Mepenas no CChiIke Ha caunT
http://shop.cntd.ru. - NpumeyaHue nsrotosuTens 6asbl aHHbIX.

CTteneHb cOOTBETCTBUA - HeakBuMBarneHTHas (NEQ).

CtaHgapt paspaboTtaH Ha ocHoBe npumeHeHust TOCT P 54149-2010

5* BBE[JEH BINEPBbIE

* Hymepauua cooTBeTCTBYET opurnHany. - lNpumevaHue marotoBuTensa Gasbl
OaHHbIX.

UHopmayusi 06 usmeHeHUsIX K HacmosiwieMy cmaHOapmy rybnukyemcs 8
€)XXe200HOM UHGhOopMaUuUOHHOM ykKalamerne "HauuoHarnbHblie cmaHOapmbl”, a
meKkcm U3MeHEeHUU U r1orpasokK - 8 eXXeMECSIYHOM UHGOpMaUUOHHOM yKa3lamersie
"HauyuoHarnbHble cmaHdapmbl”. B criydae nepecmompa (3ameHbl) Uriu OmMeHhb!
Hacmoswe20 cmaHOapma  coomeemcmeyuwee  yeedomrieHue  6ydem
orny6riuKogaHo 8 eXeMeCsYHOM UHOopMayUOHHOM yKazamerne "HauuoHarbHble
cmaHOapmel”. Coomeemcmeyowas UHpopMmauyusi, yeedoMrieHUe U meKCmabl
pasMewiaromcsi makxe 8 UHgopmMayUuoHHOU cucmeme obuiez2o rornb308aHus - Ha
ouyuanbHoM calme HayuoHanbHo20 opeaHa Pocculckol ®edepauyuu o
cmaHOapmus3auyuu 8 cemu MIHmepHem

1 O6nacTb NpUMeHeHns
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HacTtosumnn cTanHgapT ycTaHaBnvBaeT rokasaTtesim W HOpMbl  KadecTBa
anekTpudeckon aHeprum (KQ) B Toukax nepenaym 3nekTpuU4ecKom 3IHeprum
Nofib3oBaTeNsIM 3NEKTPUIECKUX CETEN HU3KOrO, CPEQHEr0 N BbICOKOrO HaMNpPsi»XeHUs
CUCTEM 3NEKTPOCHADXeHN OBbLWEro HasHa4YeHus1 NepemMeHHoro Toka 4Yactotom 50
u.

[MpumeyaHne - OnpeneneHns HU3KOro, CPedHEero U BbICOKOTO HamnpsiXeHWi
npueeneHsl B 3.1.11-3.1.13.

TpeboBaHMsA HaAcTOSALIEro cTaHdapTa NPUMEHSIIOT NMpu yCTaHOBMEHUN HopM K3
B 3JIEKTPUYECKUX CETSAX:

- CUCTEM 3NEKTPOCHABXeHMST 0BLLEro Ha3Ha4YeHus1, NPUcoeanHEHHbIX K EanHomn
9HEpPreTn4ecKkom CUCTEME;

- U30MMPOBAHHbLIX CUCTEM 3EKTPOCHAbXeHMs1 0BLEro Ha3Ha4YeHus.

TpeboBaHMA HacTOsILEro cTaHAapTa MPUMEHSIOT BO BCEX pexumax paboThbl
CUCTEM  3MEKTPOCHAbXeHMst  o0Wero  HasHaveHus, KPOME  PEXMMOB,
0BYCNOBEHHbIX:

- obcTosTENLCTBAMMU HenpeoaoNMMMon CuUnbl: 3eMIeTpsICEHUSIMN,
HaBOAHEHNSMK, yparaHamn, noxapamu, rpaxgaHckumm decnopsiikamm, BOEHHbIMU
NEeNCTBUAMU;

- onybrnMkoBaHMEM  HOPMAaTMBHO-MPABOBbLIX aAKTOB  OpPraHoOB  BfiacTw,
yCTaHaBMBatoLLMX NpaBuna BPEMEHHOIO 3HEProcHabXeHNs;

- BBEOEHMEM BPEMEHHOIO 3IeKTPOCHABXEHUA Monb3oBaTenien 3nekTpudecKkmx
ceTen B LUeNnsax YCTPaHEHUS] HEUCNPaBHOCTEN WM BbINOMHEHMS paboT no
MUHUMU3ALUN 30HbI N AUTENBHOCTU OTCYTCTBUSA 3NEKTPOCHABXKEHWS.

Hactoaumin ctaHgapT npegHasHadeH Ond npuMEHEHWs Npu yCTaHOBIIEHUU Y
HOpPMUPOBaHMM nokasaTenen K3, CBA3aHHbIX C XapakTEepPUCTUKaMU HanpPsKeHUs
9NEKTPONUTAHUSA, OTHOCALLMMUCS K YacToTe, 3HaYEHUSIM 1 opMe HanpshKeHUs, a
Takke K CUMMETPUM HanpskeHUn B TpexdhasHbIX CUCTEMaX 3MEeKTPOCHabXKeHUs.
[1aHHbIE XapaKTEPUCTUKN HaMNpPsKEHUS NOABEPXKEHbI MBMEHEHUSIM U3-3a N3MEHEHWI
Harpy3kn, BIMSHUS KOHOYKTUBHbBIX 3JIEKTPOMArHUTHbIX MOMEX, CO34aBaeMblX
oTAenbHbiMM  Bugamm obopyaoBaHWsl, WM BO3HUKHOBEHUS HEUCNpPaBHOCTEWN,
Bbl3blBaeMbIX, rflaBHbiM 06pa3oM, BHeWHUMM cobbiTusamn. B pesynbraTte
BO3HMKAIOT CrlydarHble U3MEHEHUSA XapaKTEPUCTUK HanpsXXeHUs BO BPEMEHU B
nobon oTaenbHOM TOYKEe nepedadn INeKTPUYEeCcKOW IHepruuM Monb30oBaTento
9IIEKTPUYECKON CETN, a TaKXKe CrlydarHble OTKIOHEHUSA XapaKTePUCTUK HaNPsKeHUs
B pasnuMyHbIX TOYKax nepegavn 3feKTPUYEecKOorW SHEprmm B KOHKPETHbIN MOMEHT
BPEMEHM.

YuntbiBas HenpeackasyemMocTb paga sBfEHUNA, BIMSIOLWMX Ha HanpshkeHue, He
NpeacTaBnsaeTca BO3MOXHbIM YCTAHOBUTL OMNpedernieHHble OOMYyCTUMbIE rpaHUL bl
3Ha4YeHUn On9  COOTBETCTBYIOWMX  XapaKTEPUCTUK  HanpsbkeHus.  [loaTomy
N3MEHEHNSI XapPaKTEPUCTUK HaMNPSHKEHUS, CBA3AHHbIE C TaKUMU SABMNEHUSAMM, Kak
Hanpumep, NPoBarbl U NPepbIBaHUS HAMPSKEHNS, NEPEHANPSKEHNS U UMMYSbCHbIE
HanpsPkeHNMss B HaCTOSAWEM CcTaHgapTe He HopmupytoTes. [lpu  3aknioveHun
[OroBOpPOB Ha [MOCTaBKy WM rnepefady arekTpU4ecKon 3Heprmm cregyet
YYUTbIBATb CTAaTUCTUYECKME AaHHbIe, OTHOCSALUMECS K TaKUM XapakTepUCTUKaM.

Hopmbl KO, ycTaHOBMNEHHbIE B HACTOALLIEM CTaHOapTe, He paccMmaTpuBaroT B



KadyecTBe YpPOBHEW 3NIEKTPOMAarHUTHOM COBMECTUMOCTU [OSI9  KOHOYKTMBHbIX
ONEeKTPOMAarHUTHbLIX  MNMOMeX W npefesfibHblX  3HAa4YeHUn  KOHOYKTUBHbIX
9IIEKTPOMAarHUTHbIX MOMEX, co3fdaBaeMblX 000opyLOBaHMEM 3SIEKTPOYCTAHOBOK
noTpebutenen anekTpM4eckon SHEPrMM B CUCTEMAaXxX 3JNIEKTPOCHabXeHua oOLuero
Ha3Ha4YeHus.

Hopmbl K3 B 9nekTpuyeckmx ceTsax, Haxogswmxcss B COBCTBEHHOCTU
noTpedbutenen 3nekKTPUYEecKOn SHEPrun, OOImKHbI COOTBETCTBOBaTb HopMam KO3,
YCTaHOBJIEHHbIM HACTOALLMM CTaHOAPTOM.

MeTtogobl u3MepeHua nokasatenen KO, npumeHsieMble B COOTBETCTBUN C
HacTosWMM cTaHgapToMm, yctaHosreHbl B [OCT 30804.4.30 n[[OCT 30804.4.7.

2 HopmaTtuBHbI€e CCbINKU
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B HacToslwem cTaHgoapTe WCMonb3oBaHbl HOPMAaTUBHbIe cCbinku Ha [1]1 wu
cregylowme ctaHgapThl:

I} Ha tepputopum Poccuiickorn ®epepaummn aevicteyet [OCT P 51317.4.15-
2012 (MGK 61000-4-15:2010)

FOCT 29322-92 CtaHOapTHbIE HaNpsKeHUs

[OCT 30804.4.30-2013 (IEC 61000-4-30:2008) O3nekTpunyeckasi IHeprus.
COBMECTMMOCTb TEXHUYECKMX CPenCTB arnekTpomarHutHas. MeTtoabl namepeHui
nokasarerneun Ka4ecTBa 3JIEKTPUYECKON IHEPrnm

[OCT 30804.4.7-2013 (IEC 61000-4-7:2009) COBMECTUMOCTb TEXHUYECKMUX
cpencTtB anekTpoMarHuTHaa. Obuwee pykoBOACTBO MO CpeacTBaM U3MEPEHUn n
N3MEPEHNAM TAPMOHUK W WHTEPrapMOHMK [N CUCTEM 3ISIeKTPOCHabXeHus u
NogKItoYaeMbIX K HUIM TEXHUYECKNX CPencTB

[OCT 30804.3.3-2013 (M3K 61000-3-3:2008) CoBMECTMMOCTb TEXHUYECKUX
cpencTtB anekTpomarHuTHas. OrpaHuyYeHne M3MEHEHWN HanpsbkeHus, KonebaHwuin
HanpsbkeHns U darnkepa B HU3KOBOSBTHBLIX CUCTEMax 3feKTpocHabxeHns obLiero
HasHa4yeHus. TexHudeckne cpenctBa C HOMUHarNbHbIM TOKOM He 6ornee 16 A (B
ofgHOM @ra3e), MOAKMYaeMble K 3NIEKTPUYECKON CeTu npu  HecobnogeHuu
onpeaesieHHbIX YCNoBuin NogknioYeHna. Hopmel 1 MeTogbl UCnbiTaHW

[MpumeyaHne - lNpyn NoONb30BaHUN HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb [OENCTBUE CCbISIOYHbIX CTaHO4ApTOB B WMHAOPMALMOHHOM cuUcTeme
o0Lero nonb3oBaHusl - Ha odwmunanbHom canTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY PeryrimpoBaHuio U MeTporiornn B cetu IHTEpHET urnm rno exerogHomy
WH(pOPMaLMOHHOMY  yKaszaTeno  "HauuoHanbHble  cTaHgapTbl”,  KOTOpPbIN
onybnMKoBaH MO COCTOSHMIO Ha 1 sAHBaps TeKywero roga, U Mo BblNycKam
eXXeMeCcs4YHOro MHMopMaUnoHHOro YykasaTtens "HauumoHanbHble cTaHgapTbel” 3a
Tekyumn rog. EcnmM  cCbiNOYHbIM CTaHOapT 3aMeHeH (M3MEHEH), TO npwu
NOSIb30BaHNUN HACTOALLMM CTaH4AaPTOM crielyeT pyKOBOACTBOBATLCHA 3aMEHAOLLMM
(M3MEHEHHbIM) cTaH4apTOM. ECnun CCbINOYHbIM CTaHAapT OTMEHEH 6e3 3aMeHbI, TO
NOSiIoXXeHne, B KOTOPOM [aHa CCblIIKa Ha Hero, NPUMEHSIETCA B 4acTu, He
3aTparvBaroLLEeN 3TY CChISIKY.

3 TepMuHbI, onpeaeneHus n oo6o3HavYeHunnA

3.1 TepMuHbl 1 onpeaerneHns

B HaCTOALLEM cTaHgapTe NnpUMeHeHbI cnegywuwpe TePMUHbI Cc
COOTBETCTBYHOLLMMU onpeaerieHNAMIn:

3.1.1 cuctema 3neKkTpocHabxeHMA oobwero HasHayeHuss:: COBOKYNHOCTb
9NEeKTPOYCTAHOBOK U 3NEeKTPUYECKUX YCTPOWUCTB, MNpefHa3Ha4YeHHbIX A5is
obecrneyeHnsa aNeKkTPUYECKon SHEPrMEN pasfnyHbIX NOTpebuTenen aNeKTpUIECcKnx
ceTen.
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3.1.2.nonb3oBatesib 3nekTpu4yeckon cem: CTopoHa, nony4varoLas
9NIEKTPUYECKYID  QHEeprmo  OT  3fieKTpuYeckonm ceTu, Jmnbo nepeparolas
9NIEKTPUYECKYID  3HeprMio B anekTpudeckyto ceTb. K nonb3oBatensm
9IIEKTPUYECKUX CETEN OTHOCAT CeTeBble OpraHu3aumm W WHbIX BriagenbLeB
9NEeKTPUYECKNX CceTen, noTpedutenenm oneKTPUYEeCKoOMm 3SHeprmm, a TakKxe
reHepupyroLme opraHmsauuu.

3. 1.3 pacnpeagenutenibHass  aneKkTpunyeckasa ceTb: COBOKYNHOCTb
9IIEKTPOYCTAHOBOK A7 nepefadn u pacrnpefeneHns dreKTpUd4ecKon 3aHeprm
Mexgy nonb3oBaTenidMn  3feKTPUYECKOM CeTW, COoCcToswass u3  noacTaHuuin,
pacnpeaenuTenbHbiX YCTPONUCTB, TOKOMPOBOAOB, BO34YLUHbIX U KabernbHbIX JINHWIA
anekTponepenayun, paboTtaromx Ha onpeaeneHHoOn TePPUTOPUN.

3.1.4ceteBas opraHun3sauma: OpraHu3auunsi, Bragewowass Ha npa.Be
COBCTBEHHOCTM WM HA MHOM YCTaHOBJSIEHHOM 3aKOHaMW OCHOBaHWM OBbEKTaMmu
9NEeKTPOCETEBOrO XO3FMCTBA, C UCMNOMb30BaHMEM KOTOpPbIX OKasblBaloL@s YCIyru
Nno rnepegade 3NEKTPUHECKOM IJHEPrMm U OCYLLECTBAKLWAA B YCTaHOBSIEHHOM
nopsgke TEeXHOSoOrM4yeckoe npucoeguHeHne JHepPrornpyHMMarLmx YCTPOUCTB
(3HEpPreTUYECKNX YCTAHOBOK) HOPUONYECKUX U IU3UYECKUX JUL, K INEKTPUYECKUM
ceTsaM, a TakKxe OCYLLECTBNAKLWAs NpaBO 3akK/iOYeHWUs] LOroBopoB 06 OKasaHuu
ycryr no nepegade 9rieKTPUYECKONW 3SHeprMM C  UCMOfb30BaHMEM OOBHLEKTOB
9IIEKTPOCETEBOrO X03ANCTBA, NPUHaZneXawmx OpYrMM COOCTBEHHMKAM U MHbIM
3aKOHHbIM BriagernbLuamM U He BXOAAWMX B €4MHYI0 HaUMOHArbHYIO 3JIEKTPUYECKYHO
CeTb.

3.1.5 noTpebuTenb aneKTprUYecKkomn aHe prun: KOpmandeckoe nnm gmandeckoe
L0, OCYLLIECTBNAIOLLEE MOMb30BaHME 3NIEKTPUYECKON dHepren (MOLHOCTbLIO) Ha
OCHOBaHMM 3aKO4EHHOIo 40roBopa.

3.1.6 TouKa nepeaaym aneKTpPUYeCcKon aHeprumn: Touka afneKkTpn4ecKomn CeTH,
HaxoOsWasacsa Ha JfMHMM  pasfena  OObeKTOB  ANIeKTPOIHEPreTUKN  Mexay
Bnagenbuamm NoO MNpuU3HaKy COOCTBEHHOCTWM WNM  BrageHns Ha  MHOM
NpedyCMOTPEHHOM  3aKOHaMW  OCHOBaHWW,  OnpefjereHHas B npouecce
TEXHONOMM4YeCKoro NPUCoeaNHeHns.

3.1.7TO04Ka oO6OWero npucoeauHEeHUs: ONeKTPU4EcCKn Onmwkanwas K
KOHKPETHOM Harpy3ke Trorb3oBaTesid CeTU TO4YKa, K KOTOPOW NpUCOedMHEHbI
Harpy3ku Opyrux rnosib3oBaresnien ceTu.



3. 1. 8 HOMUHanNbHoOEe HanpsaxeHue:  HanpshkeHne, aOns KOTOpOro
npeaHasHavyeHa UM naeHTudmumpoBaHa anekTpuyeckas ceTb, U NPUMEHUTENBHO K
KOTOPOMY YCTaHaBfMBaloT ee paboune xapakTepucTuKn.

3.1.9 HanpsxxeHUe 3nekTponutaHua: CpeaHekBagpaTUYECKOe 3HaveHue
HanNps»KeHUs1 B onpeaeneHHblii MOMEHT BPEMEHN B TOUKE Nepeaadn anekTpn4ecKomn
QHEPrMM Nnonb3oBaTernto  JIeKTPUYECKON CeTU, U3MepsieMoe B  TedeHue
YCTaHOBJIEHHOrO MHTEpBasia BPpeEMEHM.

3.1.10 cornacoBaHHOe HanpsbkeHue 3nekTponutaHusa L. : Hanpspkenue,
oTnn4yatoLleeca oT CTaH4aPTHOMO HOMUHASTBHOrO HaNPSPKEHNST ANEKTPUYECKON CETH
no [OCT 29322, cornacoBaHHOE OS5l KOHKPETHOrO Nosib30BaTenst Sf1eKTPUYECKom
cetTu npu  TEXHOSIOMMYECKOM  MPUCOEOUMHEHMM B KavyeCTBEe  HanpshkeHud
9IIeKTPONUTaHmS.

3. 1.11HusKkoe HanpsaxXeHue: HanpsikeHne, HOMUHarbHoe
cpegHekBaapaTn4ecKoe 3HadeHne KoToporo He npesbiiaeT 1 KB.

3.1.12cpepHee HanpsaXeHwue: HanpsikeHue, HOMUHarbHoe
cpefHeKkBadpaTuyYecKkoe 3HadYeHue KOToporo npesbiwaet 1 KB, HO He npeBbilaeT
35 KB.

3 .1.1 3BbICOKOE HanpsaxXeHue: HanpsikeHue, HOMUHarbHoe
cpenHekBagpaTuyeckoe 3HayeHne KoToporo npesbiwaet 35 kB, HO He npeBbilaeT
220 kB.

3.1.14 yactota HanpsaxeHWs 23reKTponuTaHua: Yactora nNOBTOPEHUA
KonebaHMn OCHOBHOW FapMOHWKW HanpshKeHUs1 3NeKTPOonuUTaHus, nsmepsemasi B
TeyeHne YCTaHOBIIEHHOIO NHTepBara BPeMEHW.

3.1.15 HoMuHanbHasa 4acTtoTa: HoMMHaNbLHOe 3Ha4YeHne YacTOTbl HarnpsXXeHUs
9NEeKTPONUTaHnS.
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3.1.16 KOHOQYKTMBHaA 3fieKTpOMarHUTHaaA nomexa: JeKTpoOMarHUTHas
noMexa, pacnpocTpaHAKLWAAca Mno MnpoBOAHMKaAM arekTpudyeckon cetun. B
HEeKOTOpbIX Crny4vasx 3reKTpoMarHuTHas rnomexa pacrnpocTpaHseTca 4epes
OBMOTKN TpaHCOPMaTOPOB M MOXET [eMCTBOBaTb B 3NEKTPUYECKMX CETHX C
pasHbIMU 3Ha4YeHUAMU HanpsxeHUd. KOHOYKTUBHbIE SNEKTPOMarHUTHbIE MOMEeXu
MOIyT YXyALWUTb Ka4eCTBO (PyHKLMOHMPOBAHNSA YCTPOWCTB, 3IIEKTPOYCTAaHOBOK UM
CUCTEM, UIK BbI3BaTb UX NOBPEXOEHVE.

3.1.17ypoBeHb 3NEKTPOMaArHUTHOM COBMECTMMOCTM B cCuUCTEMe
3MEeKTPOCHAOXeHUA: PernameHTupoBaHHbIN YpOBEHb KOHOYKTUBHOM
SIIEKTPOMarHUTHOM  MOMEXW, UCMNOoSib3yeMbli B  KadecTBe OrMOpHOro  And
KoopauHauum mexay AonyCTUMbIM YPOBHEM MMOMEX, BHOCUMMbIM TEXHUYECKUMU
cpeoctBamMy  nonb3oBaTtenen  3reKTpUYecKux ceTerd, U YPOBHEM  [OMEX,
BOCMPUHUMaEMbIM TEXHUYECKMMU CpeacTBamMu, MOAKITFOYEHHBbIMU K 3NEKTPUYECKON
cetn, 6e3 HapyLleHNa X HopMasibHOro (PyHKLIMOHUPOBAHMS.

3 .1 . 1 8HanpsxeHue rapmMoHu4e cKou COCTaBNAOLEN:
CpegHekBagpaTn4eckoe 3HavyeHMe CUMHYcOoMaanbHOMO HamnpsbkeHus, 4YacTtoTta
KOTOPOro SIBMSAETCHA KPaTHOW OCHOBHOWM 4YaCcTOTE HarpsiKeHNs: 3NeKTPOonUTaHus.

3 . 1.1 9HanpsixeHue MHTE prapMOHNYeCKOMn COCTaBNAIOLWEN:
CpegHekBagpaTuyeckoe 3HavyeHMe CUMHYycOoMaanbHOrO HamnpsbkeHus, 4YacTtoTta
KOTOPOro He SIBNAETCA KpaTHOM OCHOBHOW YaCTOTE HanpsKeHUs1 SNIEKTPONUTaHUS.

I'Ipl/lmeanme - Oﬂ,HOBpeMeHHO BO3HMKaOLLMe NHTEeprapMmoHmn4eckKkmne
COoCTaBnslolLMEe Ha COMMKEHHbIX 4YacToTax MoryTt 06paSOBaTb HanpsdaxeHune cC
LLMPOKOMNOJIOCHbIM CMNEKTPOM.

3.1.20 HanpsXeHWe CUrHanoB B 3NeKTpU4YecKon cem: HanpsbkeHue
curHanoB, pobaBnseMoe K HanpsbkeHUO JneKTponuTaHus npu  nepegade
NHJpopMaLMK B pacrnpegenuTerbHbiX 3NeKTPUYECKUX CEeTAX N 3NeKTPoyCcTaHOBKax
noTpebuTenen anekTpU4YECKomn aHeprun.

3.1.216bICTpOE U3MEHeHue HanpsbkeHusi: bbicTpoe  n3mMeHeHue
cpegHekBagpaTnU4eckoro 3HayeHus HaNpPsAXKeHWs Mexay ABYMS
nocriegoBartesisHbIMU YPOBHAMM YCTAHOBUBLLETOCHA HaNPSAXKEHUS.

[MpumeyaHune - Cm. Takke TOCT 30804.3.3.
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3.1.22 onopHoe HanpsbkeHue (NpU OLEeHKe npoBanoB, MpepbiBaHUN
Hanps>XeHUA U NepeHanpsiXXeHWUM): 3HaJYeHWe HanpsHkeHUs, nNpUMeHsiemMoe B
Ka4eCTBE OCHOBbl MpPU YCTAHOBIIEHUN OCTATOYHOrO HanpsXXeHUs, MNOPOroBbIX
3HaYEeHU HanpsKeHuss N OPYrMxX XapakTepucTuK MpoBasoB, MNpepbiBaHUN
HaNpPsPKeHN N NEPEHAnpPsPKEHNA, BbIPaXeHHOE B BOSIbTaX MM B MPOLEHTax
HOMWHANBLHOIO HaNPsHXEeHUS.

[MpumeyaHne - B cooTBeTCcTBMM C TpeboBaHMAMM HACTOSILLEro cTaHgapTta
OMOPHOE HanpshkeHne (Npu OLEHKE NPOBarioB, MPeEPbIBAHUN HAMPsSHKEHUS W
nepeHanpskeHU) CUYUTaT pPaBHbIM  HOMWHANIbBHOMY WM COrflacOBaHHOMY
HaNPS>KEHUIO 3NIEKTPONUTAHNSA.

3.1.23 npepbiBaHue HanpsikeHus: Cutyaumsa, npu KOTOPOM HanpsikeHue B
TOYKE nepenaym ANeKTPUYEeCKon SHeEPrn MeHbLLe 5% OMOPHOrO HaNpPSKEHWS.

3.1.24 nmnynbCcHoe HanpsxeHue: [NepeHanpsikeHne, npeacrasnstowee cobon
OOMHOYHBLIA  UMNYNbC WM KonebaTtenbHbli  npouecc  (OObIMHO  CUIbHO
AeMndmpoBaHHbIN), ASTUTESNBHOCTBIO 40 HECKOSTbKUX MUIMITUCEKYHA,.

3.1.25 npoBan HanpsxeHusa: BpemeHHOe YyMeHblUeHVe HanpskeHns B
KOHKPETHOM TOYKE 3JIEKTPUHECKON CUCTEMbI HWXKE YCTaAHOBJSIEHHOrO MOPOroBOro
3HayeHus.

3.1.26 AnNuTeNbHOCTL MNpoBana HanpsaxXeHus: VHTepBan BpemMeHu Mexay
MOMEHTOM, KOria HanpsXXeHne B KOHKPETHOW TOYKE CUCTEMbl 3NIeKTPOCHabXeHns
NnagaeT HWke NMoporoBoro 3Ha4YeHWs Havara nposarna HanpsXXeHus, 1 MOMEHTOM,
Korga HanpshkeHve BO3pacTaeT Bbille MOporoBOro 3Ha4YeHMss OKOHYaHWA npoBarsa
HaNPAXXEHUS.

3.1.27 noporoBoe 3HayYeHMe OKOHYaHUA nNpoBana HanpsXeHUsN:
CpegHekBagpaTU4ECKOE 3HAYEHME HaNPsSXKeHUS1 B CUCTEME INIeKTPOCHabxeHus,
YCTaHOBJIEHHOE NS onpeaerneHns OKOHYaHWS npoBara HanpshXeHus.

3.1.28 octaToyHOe HanpsbkeHMe npoBana HanpsbkeHua: MuHumarnsHoe
cpegHekBagpaTU4eCKoe 3HaYeHNEe HanpsXXeHusl, OTMEYEHHOe B TeyeHue nposarna
HanpsHKeHNs.

[MpumeyaHne - B cooTBeTCcTBMM C TpeboBaHMAMM HACTOSILLEro cTaHgapTta
OCTaTO4YHOE HanpshkeHue npoBara HanpsKeHUs BbipaXKatoT B MPOLLEHTax OMOPHOro
HaNPs>KEHWS.



3.1.29noporoBoe  3HayeHue Hayana npoBana HanpsaxeHus:
CpegHekBagpaTU4ECKOE 3HAYEHME HaNpPsXKeHUs B CUCTEME 3NIeKTPOCHabxeHus,
YCTaHOBIEHHOE 4119 onpeaeneHnsa Havarna npoBana HarnpsiKeHus.

3.1.30 nepeHanpsixeHune: BpemeHHOe Bo3pacTaHne Hanps»KeHNA B KOHKPETHOW
TOYKE INEKTPUYECKON CUCTEMBI BbiLLE YCTAHOBIIEHHOIO NOPOrOBOro 3HAYEHWS.

3.1.31 anuTenbHOCTL nNepeHanpsbkeHUA: WHTepBan BpeMeHn Mexay
MOMEHTOM, KOria HanpsXXeHne B KOHKPETHOW TOYKE CUCTEMbl 3NIeKTPOCHabXeHns
BO3pacTaeT Bbille MOPOroBOro 3Ha4YeHWs Hayana rnepeHanpsxeHns, 1 MOMEHTOM,
Korga  HanpskeHne  najaetT  HWKe  MNOpPOoroBOro  3Ha4YeHWs  OKOHYaHWuS
nepeHanpsaKeHns.

3.1.3 2noporoBoe 3Ha4yeHue OKOH4YaHuA nepeHanpsiKeHUA:
CpegHekBagpaTU4ECKOE 3HAYEHME HanpPsXKeHUs B CUCTEME INIeKTPOCHabxeHus,
YCTaHOBMEHHOE 4119 onpeaeneHnsa OKOHYaHUs NepeHanpsikeHns.

3 .1 .3 3 noporosoe 3Ha4yeHue Ha4yana nepeHanpsiKeHUA:
CpegHekBagpaTU4ECKOE 3HAYEHME HanpPsXKeHUs B CUCTEME 3NIeKTPOCHabxeHus,
YCTaHOBIEHHOE 4119 onpeaeneHnsa Hadana nepeHanpsikeHns.

3.1.34 dnukep: OuwyuieHne HeyCTONYMBOCTU 3PUTENBLHOMO BOCMPUATUSA,
Bbl3BaHHOE CBETOBbIM MCTOYHUKOM, SSPKOCTb UMM CHEKTParbHbIA COCTaB KOTOPOro
N3MEHSIOTCS BO BPEMEHW.

3.1.35 cpeaHekBagpamyeckoe 3HayeHue: KopeHb KBagpaTHbin U©3
cpegHeapudMeTNYEeCKOro 3Ha4eHs1 KBaapaToB MIHOBEHHbIX 3HAYEHUA BENUYUHDI,
N3MEPEHHbBIX B TEYEHNE YCTAHOBMIEHHOIO MHTEpPBAria BPEMEHU U B YCTaHOBIIEHHOM
noroce 4acToT.

3.1.36ycpeaHeHue no BPEeMEHM: YcpenHeHue HECKOJSTbKMX
nocrnegoBaTesibHbIX 3HAa4YeHUN KOHKpPeTHoro nokasatens KO, u3MepeHHbIX Ha
OOMHAKOBbLIX WHTepBarnax BpeMeHu, Ans MNOfy4YyeHus1 3Ha4YeHus1 nokasaTtens npwu
BonbLlem NHTepaare BpeMeHM.

Mpumeyvanne - BTOCT 30804.4.30 npuyMmeHeH TepMuH "obbeauHeHue no
BpemMeHun".
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3.1.37 mapkupoBaHHble AaHHble: TepMUH, NPUMEHsIEMbIN s 0603HaYeHUs
pe3ynbTaToB M3MepeHun nokasatenen KO n pesynbTaToB MX YyCpeaHEHUa Ha
BPEMEHHbLIX WHTEepBarnax, B npeaernax KOTOpbIX MMEeNM MeCTO MpepbiBaHuS,
NpoBarsibl HANPSKEHNA UITN NePeHanPAKEHNS.

[MpumeyaHus

1 Tlpn oOuUEeHKe COOTBETCTBMS 3NIEKTPUYECKOM SHeprum Hopmam KO3,
YCTAHOBSIEHHbIM B HAcTOAWEM CTaHOapTe, MapKMpOBaHHble [aHHble He
YYUTLIBAIOT.

2 B psape cnyyaeB cBefeHWss O MapKMpOBaHUM pesyrbTaToB U3MepeHun
nokasatenen KO MoOryt yyuTbiBaTbCs MNPU aHanmMse KayvyecTBa INEKTPUYECKOM
9Heprmum (cm. TOCT 30804.4.30).

3.1.38 kauectBo anekTpuyeckonm 3Heprum (KJ): CrteneHb COOTBETCTBMSA
XapaKTEPUCTUK INIEKTPUYECKON IHEPIN B JAHHON TOYKE 3NEKTPUYECKON CUCTEMBI
COBOKYMHOCTN HOPMUPOBAHHbLIX nokasarenen K3.

3.1.39 HecummeTpua HanpsxeHun: CocTodgHne TpexdasHoM CUCTEMbI
9HEeprocHabXeHns1 nNepemMeHHOro TOoKa, B KOTOPOM CpedHekBagpaTudeckue
3Ha4YeHNA OCHOBHbIX COCTaBIAOLMX MeXaydasHbIX HanNpsKeHUA UnKn yribl casura
a3 Mexgy OCHOBHbIMW COCTaBfSOWMMU MeXOydasHbIX HanpsKeHUA He paBHbI
Mexay cobon.

3.2 O6o3HauYeHunA
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B HacTosiwem cTtaHaapTe NpUHATLI crieaytolme 0603Ha4YeHns:

Jnom - HOMUHanNbHoe 3HavyeHne 4acToThbl anekTponuTanns, Mu;
AF - OTKNOHeHWe YacToThl, U

L om - HOMUHaNbHOE HanpshkeHue anekTponutaxus, B, kB;
I/, - cormacoBaHHOe HanpsXeHue anekTponutaHus, B, kB;

L'y - HanpsbkeHue, paBHOE HOMMHANBHOMY WM COrMacoBaHHOMY HamnpsiKeHUHo
anekTponutaHus, B, kB;

&L _y - oTpuuaTensbHoe OTKMOHEHME HanpshkeHus anekTponutanms, % Ly ;

&L 4y - nonoxuTensHoe OTKIOHEHVE HanpshxeHus anekTponutanms, % Ly ;

LY - 3Ha4YeHVe OCHOBHOM rapMOHNYECKON COCTaBNAIOLLEN HanpskeHns, B, kB;

K tin) - KOO(PAMLMEHT # -OM rapMOHUYECKON COCTaBMAOLEN HanpsxeHus, %
o

Kir - cymmapHbit KOadhdMUMEHT rapMOHUYECKUX COCTaBNNAOLLMX HAMNPSKEHUS,
%.

Eaip - KobpMUMEHT  HECMMMETPUM  HampshkeHud no  obpaTHoW
nocriegoBaTeribHOCTU, %;

Enir - KOO(bMUMEHT  HECUMMETPUM  HanNpPs>KEHWW N0  HyreBOu
nocriegoBaTeribHOCTU, %;

ME - ANWTENbHOCTb npoBarsia HanpaxeHu4d, C;

ﬂﬂfnp - ANNTENBbHOCTL NPEepPbIBaHNS HaNpsiXeHus, C;
# - HOMep rapMOHMYECKON COCTaBAIOLIEN HANPsSXKEHNS.

4 NoKasaTenu U HOpMbI KayecTBa
3NIeKTPUYECKOU 3Heprum

4.1 O6bwme nonoxeHus



N3MEHEHNs1 XapakTEPUCTUK HanpsiKeHUsT 3NEKTPONUTaHMS B TOYKE nepenadvu
9IIEKTPUYECKON 3JHEpPrMM Mnofb30oBaTernto 3NIEKTPUYECKON CETWU, OTHOCSALMXCS K
4YacToTe, 3Ha4yeHUsAM, dOpMe HamnpsPKEHUS WU CUMMETPUM  HamnpshkeHun B
TpexdasHbIX CUCTEMAaX 3NeKTPOoCHabXeHus, noapasfensoT Ha [Be Kateropun -
NPOAOIPKATENBbHLIE  U3MEHEHUS  XapaKTEPUCTMK  HanpshkeHUs U ClyvainHble
cobObITHS.

[MpooorKnTENbHBbIE U3MEHEHNS XapPaKTEPUCTUK HarpsikeHUs1 SNeKTponuTaHns
npeacTaBnaloT cOboM ANMUTENbHbLIE OTKIOHEHUSI XapakKTEePUCTUK HanpsiKeHust OT
HOMWHAanbHbIX 3Ha4YeHU N 06YCOBIEHbI, B OCHOBHOM, U3MEHEHUSIMU Harpy3Kku nnm
BNUSIHUEM HENMHEWNHbBIX Harpy3oK.

CnyyanHble cobbITUs npencTaBnsaloT coboW BHe3anHble U 3HAYUTENbHbIE
N3MEHEHNST POPMbI HaMPSXKEHUS, NPUBOASALLME K OTKIIOHEHUIO €ro napameTpoB OT
HOMUHambHbIX. [aHHblE W3MEHEHUSI HaMpPsKEHUs!, KaK MNpaBwUIo, BbI3blBAKOTCA
HenpeackasyeMbiMu cobbITUSAMKU  (Hanpumep, noBpexaeHnsMn obopyaoBaHus
nonb3oBaTens 3fIEeKTPUYECKON CETU) UMK BHELLUHMMW BO3OEUCTBUSMU (Hanpumep,
NOroAHbIMM  YCNOBUSIMW UM OEACTBUSIMU  CTOPOHbI, He  SABNSIOLLENCS
Nofb30BaTeNeM AfIeKTPUYECKON CETN).

[MPUMEHUTENBHO K MPOAOIDKUTENBbHLIM ~ U3MEHEHUSM  XapaKTEPUCTUK
HaNPSKEHNS1 3NIEKTPONUTaHNS, OTHOCSILUMXCA K 4acToTe, 3HayeHusiM, doopme
HaNPSXKEHNSA U CUMMETPUMN HaNPsKeHUA B TpexdiasHbiX CUCTEMaX, B HaCTOSILLEM
CTaH4apTe YCTaHOBMEHbI NoKa3aTenu n Hopmbl K3.

[na cnyydarHbiXx COObITUM B HACTOALLEM CTaHOapTe MpuBeLEHbl CrpaBOYHble
AaHHble (CM. npuroxeHuns A, b).

4.2 NMpopomxutenbHble UBMEHEHNA XapaKTepPUCTUK
HanpsKeHUs

4.2.1 OTKNOHeHue 4YacToThbl

[Mokasatenem K3, oTHOCAWMMCS K 4acToTe, SABNSIETCS OTKIIOHEHWE 3HA4YeHUs

OCHOBHOW YacTOTbl HANPSXXEHWS 3NEKTPONUTAHUSA OT HOMUHANBHOTO 3HaJYeHus, &
My

ﬂfzfm_fmma (1)



roe fm - 3HA4YeHMe OCHOBHOW YacTOTbl HanpshkeHus anekTponuTaHus, [u,
n3mepeHHoe B nHTepBarne sBpeMmeHn 10 ¢ B cootBeTCcTBUMM C TpeboBaHuamm FOCT
30804.4.30, nogpasgen 5.1;

Juom - HOMUHanNbHOE 3Ha4YeHue YacToThbl HanpshKeHUsa anekTponuTanus, Iy,

HoMuvHanbHOEe  3HayYeHMe  4YacTOoTbl  HanpshkKeHUst  3MNEKTPonuTaHust B
anekTpuyeckon cetu pasHo 50 Iy,

[na ykazaHHoro nokasarens KO yctaHOBNEHbI crieayrome HoOpMbI:

- OTKJIOHEHWE 4YacTOTbl B CUHXPOHU3UPOBAHHLIX CUCTEMAX ANEKTPOCHABKEHMS
He [O/mkHO npeBblwaTb 0,2 [y B TedyeHne 95% BpemMeHun WMHTepBana B OOHY
Heaento u £0,4 'y B TedeHne 100% BpemeHn nHTepearna B o04HYy Heaento;

- OTKMOHEHME 4acTOTbl B M30MNMPOBAHHBLIX CUCTEMAaX 3MEKTPOCHAbXeHUs1 C
aBTOHOMHbIMU reHepaTopHbIMM  YCTaHOBKaMw, He NOOKIMOYEHHbIX K
CUHXPOHM3NPOBAHHBLIM CUCTEMaM nepenavym 3reKTPUHECKON 3HEPrnn, He OOSmKHO
npesbiwaTtb 1 'y B TedeHne 95% BpemeHn nHTepBarna B ogHy Hegento n =5 Ny B
TeyeHre 100% BpeMeHu UHTepBana B OA4HY HeJerto.

[Mpw oueHKe COOTBETCTBMUS INEKTPUYECKON dHEpPrMM HopMam K3, oTHocAawmMcS
K YacToTe, YCTaHOBMEHHbIM B HACTOSILLEM CTaHAapTe, AOSPKHbI OblTb NpoBeLEHbI
namepenna no FOCT 30804.4.30, knacc A, Npy 3TOM MapKUPOBaHHbIE AaHHbIE He
YYUTbIBALOT.

4.2.2 MeprneHHblIe U3MEHEeHUSA HanpsKeHUs

MeOneHHble UM3MEHEHWs  HanpshkeHWs  3neKTponuTaHua  (Kak  npaswurnio,
npogomuTensHocTeld 6oree 1 MuH) obycrnoBneHbl OObIYHO U3MEHEHUSIMU
Harpysku a5eKkTpu4ecKom ceTu.

[Mokasatenamu K3, oTHOCAWMMMUCA K MeONIEHHbIM U3MEHEHUSIM HanpsiKeHUs

ANeKTpONUTaHMs, sBnstoTcA  otpuuartensHoe 8Ly v nonoxutensHoe &L 4
OTKIIOHEHUSI HAMPSDKEHWUSI BNIEKTPOMUTAHMS B TOYKE Mepeaadn 3MeKTPUYecKom
SHEPIMM OT HOMMHATBLHOMO/COrNacoBaHHOTO 3HaYeHusl, %:

Oy = [(Lg = Upyey) /g ] 100 (2)

LUy = [y — T2/ T ]- 100 (3)
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roe Umicy, Umisy - 3HauYeHuss HanpsbkeHUss amekTponutaHusi, MeHblme L u

6onblwmre L' COOTBETCTBEHHO, YCpeaHeHHble B MHTepBarne BpemeHu 10 MUH B
cooTtBeTcTBUKN C TpeboBaHuamm [OCT 30804.4.30, nogpasgen 5.12;

L/y - HanpsbkeHve, paBHOe CTaHAapTHOMY HOMWHANbHOMY HanpsbkeHuo Ly .

WM COrnacoBaHHOMY HanpsbkeHuo L7, .
B anekTpuyeckux cCeTsax HU3KOro HanpsikeHusi CTaHO4apTHOe HOMUHanbHOoe

HanpshkeHne anekTponutanusa £, ... paBHo 220 B (Mexay dasHbIM 1 HENTparbHbIM
NPOBOAHMKAMM ANS1 OAHOMA3HbIX N YeTbIPeXNPOBOAHbLIX TpexdasHbiX CUCTEM) U
380 B (mexagy dasHbiMM nNPoOBOOHMKAMW ONs TPEX- WU YeTblpeXnpoBOOHbIX
TpexdasHbIX CUCTEM).

B anekTpuyeckux cetax cpeaHero U BbICOKOTO HaNpsXeHUn BMECTO 3HaYeHus
HOMMHArNbLHOIMO  HarpspkeHUst  3NEKTPONUTaHMs  MPUHUMAKOT  COrflacoBaHHOE

HanpshkeHne anekTponutanmsa L, .

[ns ykasaHHbIX Bblle nokasatenen KO ycTaHOBMEHbl Crneaylolme HOPMbI:
NOSIOXUTESbHbIE N OTpUUATENbHbIE OTKITIOHEHUS HaMpsXXeHUst B TOYKe nepenayu
9IIEKTPUYECKON JHeprn He [OrkHbl npeBblwatb 10% HOMWHANBHOMO UK
COrfacoBaHHOrO 3HadeHust HanpshkeHust B TedeHne 100% BpemeHu mHTepBana B
OLHY Heaernto.

[MpymeyaHne - YCTaHOBJSIEHHble HOPMbl MeOSIEHHbIX U3MEHEHUA HarpshxeHus
anekTponutaHna otHocAaTca K 1008 nHtepsarnam BpemeHu namepeHnn no 10 MuHyT
KaXKOblN.

HdonycTMmble 3Ha4YeHUd MOJSIOKUTESNTBHOTO W OTpUUATENbHOMO  OTKITOHEHUI
HanpsbkeHnss B ToYKax obuero npucoeguvHeHns OOSMKHbl ObiTb  YCTaHOBIEHDI
ceTeBOW opraHu3aumen ¢ y4eToMm HeOO6XOANMOCTU BbINOSTHEHNST HOPM HaCTOSILLErO
CTaHgapTa B TOYKax nepenayvu 35IeKTpUYeCcKon 3HEPTUN.

B anekTpuyeckon cetn notTpedbutens gormkHbl ObITb 00ecneyeHbl YCroBus, npu
KOTOPbIX OTKIIOHEHUSA HaMNPsKEHUA NMUTAHUS Ha 3axuMax 3NeKTPONpPUEMHUKOB He
NPEBLILLAIOT YCTAHOBSIEHHbIX AN HUX OOMYCTUMbIX 3HAYEHUW NPU BbINOSTHEHUA
TpeboBaHM HacTosIwero ctaHaapTa K KO B Touyke nepemaym anekTpuyeckou
aHepruu.

[Mpn oueHKe COOTBETCTBMUS INEKTPUYECKON dHEpPrMM HopMmam K3, oTHocAawmMcS
K MeaSfleHHbIM W3MEHEHUSIM  HamnpsbkeHWsl, YCTAHOBMEHHbIM B  HACTOSLWEM
CTaHgapTte, AomkHbl ObiITb  npoBefeHbl usaMmepeHns no [OCT  30804.4.30,
nogpasnen 5.12, knacc A, npy 3TOM MapKUpPOBaHHbIE AaHHbIE HE YYUTLIBAKOTCA.

4.2.3 KonebaHusa HanpsxxeHus n onukep
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KonebaHusa HanpspkeHUs 3NeKTponuTaHus (Kak NpaBuio, NPOAOIPKATENbHOCTBIO
mMeHee 1 MWH), B TOM 4MUCNe OAWHOYHblEe ObICTPblE W3MEHEHUS HanpshKeEHUS,
0obycroBnnBaoT BO3HUKHOBEHME chrivkepa.

Mokasatenamn KO, oTHocAWMMMCA K KOnebaHWsM HanpsbhKeHWusl, SIBMNSTCS

KpaTKOBPEeMeHHas fo3a drkepa 3, UaMepeHHas B MHTepBarne BpeMeHn 10 MuH,

M AnutenbHasa gosa drnmkepa £, USMepeHHasi B MHTepBare BpeMeHu 2 Y, B TOYKe
nepenayu anekTpudeckon aHepruu.
[nsi ykasaHHbIX Nokasaternen KO ycTaHOBMEHbI crefyoLlme HOpMbI:

KpaTKOBpPEeMeHHas fo3a durvkepa ; He JorpkHa NpeBbllaTh 3HaveHus 1,38,

anvTenbHas nosa drvkepa £ He OorkHa npeBbllaTh 3HaveHus 1,0

B TedeHne 100% BpemMeHu nHTepBana B O4HY HeJernto.

[Mpn oueHKe COOTBETCTBMUS INEKTPUYECKON dHEpruM HopMmam K3, oTHocAawmMcA
K KOrnebaHnsiM HanpsKeHus, YCTaHOBSIEHHbIM B HACTOSALIEM CTaHAapTe, AOSPKHbI
ObITb nNpoBefeHbl mamMepeHua no [1], Npy 3TOM MapKUpOBaHHbIE OaHHble He
YYUTLIBAIOT.

4.2.3.1 OgnHO4YHblE BbICTPbIE N3MEHEHNST HAaNPSXKEHUS

OOuHOYHbIE BObICTPblE WM3MEHEHUSI HarpsPKEHUs! BbI3bIBAKOTCS, B OCHOBHOM,
PE3KUMM  U3MEHEHMSIMM  Harpy3kMm B 3MEKTPOYCTaHOBKax noTpedutenen,
NepeKkrnoYyeHsaMm B cUcTeMe 5MDO HEeUcnpaBHOCTAMU W XapaKTepusylTCs
ObICTPbIM NEPEXOAOM CpeaHEKBaLPaTUYECKOro 3HAYEHUSI HAaMPsSKEHNST OT O4HOrO
YCTaHOBMBLLEIOCS 3HAYE€HUS K Opyromy.

OB6bI4HO OAUHOYHBIE BbICTPblE N3MEHEHUSA HaNpsiXXeHUA He npeBblwatoT 5% B
9NIEKTPUYECKUX CETHAX HU3KOro HanpsbkeHna u 4% - B 9NEeKTPUYECKUX CeTax
cpegHero HarpsbkeHWsl, HO  WMHOMda W3MEHEHUS  HarnpsbkeHuss ¢ Mariou

npogomkutensHoctblo 0o 10% L. W 0o 6% &f, cooTBETCTBEHHO MOryT
MPOUCXOAUTb HECKOJbKO pas B [AEHb.

Ecnmn HanpsbkeHVe BO BpeMsi M3MEHeHVsI nepecekaeT MoporoBoe 3HayeHue
Hayana npoBana HanpskeHUss WM nepeHanpsikeHusl, OauHOYHoe BbicTpoe
U3MEHEHVNE HaMnpsHKeHUs  KNnacCUMUMPYIOT Kak npoBan  HanpskeHnsa  unm
nepeHanpsikeHue.

4.2.4 HecuHyconaanbHOCTb HanpsHKeHus



4.2.4.1 apMOHNYECKME COCTaBMAKOLLME HAMPAKEHWS

[apMOHMYECKMEe COCTaBrsAlOWME HaNpPsXXeHUs OBYCMoBIEHbl, Kak MpaBuro,
HEeNMMHENHbIMU Harpyskammu nosis3oBarenemn ANEeKTPUYECKUNX ceTen,
NogKMoYaeMbiMM K OJIEBKTPUYECKUM  CETAM  Pas3fiMyHOro  HanpsKeHus.
[@pMOHMYECKe TOKU, MpoTeKalowpme B 3NEKTPUHECKUX CeTAX, COo3aarT nageHud
HaNPSXXeHU Ha MOSHbIX COMPOTUBIIEHNAX JJIEKTPUYECKNX ceTeln. [apMoHn4deckune
TOKW, TMOJSIHbIE COMPOTUBIIEHNSA 3NIEKTPUYECKUX CeTen U, cregoBaTerbHO,
HaNPSXKEeHNST TapMOHUYECKMX COCTaBAWLMX B TOYKaX nepenadvym dJieKTpuyecKom
9HEPrMn N3MeEHSTCSH BO BPEMEHMN.

[MokazaTenamm KO3, OTHOCAWMMUCA K TFApPMOHUMYECKMM  COCTaBASOLLMM
HaNpPSXXeHWs ABNSAOTCA:

- 3Ha4YeHUss KOIPLMEHTOB rAPMOHMYECKUX COCTaBMSAOWMX HaNpsXeHus 00

40-ro nopsagka KU.;H;. B MNpOUEHTaxX HanpskeHUsi OCHOBHOW rapMOHUYECKOMN

cocTasrnsowen Ly B TOUKe nepegaym anekTpu4ecKon aHepruy;

- 3HayeHVe CYMMapHOro KoadpuuMeHTa rapMOHUYECKUX COCTaBIAOLIMX
HanpsbkeHNss  (OTHOLUEHUA  CpedHEeKBagpaTUYEeCKoro 3HayeHus CyMMbl  BCeX
rapmMoHudeckux coctasndoumx o 40-ro nopsgka K cpegHekBagpaTtudeckomy

3HaYeHNI0 OCHOBHOWM cocTaBnswen) £ir, % B TOYke nepeaadn anekTpudeckom
aHeprmm.
[na ykasaHHbIX nokasaTenen KO ycTaHOBMEHbI criegyowme HOpMbI:

a) 3Ha4YeHust KO3I(ULMEHTOB TapPMOHUYECKUX COCTaBIALWMX HamnpshKeHUs

Ktitmy, ycpeoHeHHble B vHTepBane BpemeHn 10 MWH, He AOSDKHbI MPEBbIATh
3HaJYeHun, yCTaHoBIEHHbIX B Tabnuuax 1-3, B TedeHne 95% BpemMeHn nHTepBarna B
OLHY Heaernto;

6) 3HayeHus KO3(PULMEHTOB TapPMOHUYECKUX COCTaBISANOLMX HaMNpPsPKeHUs

Kiriwy , ycpeoHeHHble B MHTepBane BpemeHn 10 MWH, He [OrkHbl MpeBbIaTb
() Y

3HaJYeHuin, yCTaHOBIEHHbIX B Tabnumuax 1-3, yBennyeHHblx B 1,5 pasa, B TeyeHue
100% BpeMeHun Kaxaoro nepnoga B ogHy Heaento;

B) 3Ha4YeHMs1 CYMMapHbIX KO3((MLMEHTOB TapMOHUYECKUX COCTaBMSAOLLMX

HanpsxeHus Xir, ycpedHeHHble B VHTepBane BpemeHn 10 MWH, He [OIDKHbI
NpeBbIaTh 3HAYEHUN, YCTAHOBIEHHbIX B Tabnuue 4, B TeyeHne 95% BpemeHn
WHTepBara B O4HY HeLento;



) 3HA4YeHWss CYMMapHbIX KO3(ULMEHTOB TFAapMOHUYECKUX COCTaBMISAOLLMX

HanpskeHus Xir, ycpedHeHHble B VHTepBane BpemeHn 10 MUH, He [OIDKHbI
NpeBbIaTh 3HAYEeHUW, YCTaHOBMEHHbIX B Tabnmue 5, B TedeHne 100% BpemeHun

WHTepBara B O4HYy HeLento.
Tabnmua 1 - 3Ha4yeHnsa Ko3PPULNEHTOB HEYETHBIX FAPMOHUYECKUX COCTaBMAKOLLMX

HanPskeHWs He KpaTHbIX TpeM Lifmy [cM.4.2.4.1, nepeymncrieqms a), 6))]



[Mopsagok
rapMOHNYECKOM
COCTaBNALOLLEN #

3HavyeHunda

KoadhdmLMeHTOB

rAapMoOHN4YeCKunXx

COCTaBAOLLYIX HANPSOKEHUS K irrmy , % L)

HanpsikeHne anekTpuyeckom cetu, kB

0,38 6-25 35 110-220

S} 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




Tabrmmua 2 - 3HadeHns KOI(PPUUMEHTOB HEYETHbIX FapPMOHUYECKUX

COCTaB/IAIOLMX HAMPSHKEHUS, KpaTHLIX TpeM iy [cM. 4.2.4.1, nepeyncrieHus a),

6)]

Mopsgok ] 3HavyeHnsa Koa(PMUMEHTOB HAMPSPKEHUSA FAaPMOHUYECKMX
z@gg;ﬁﬁﬁ:; y cocTaensoumx Ly, % Lh
HanpsikeHne anekTpuyeckom 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

Tabrmmua 3 - 3HavyeHus KOIGMUMEHTOB HaMNPsKEHUA YETHbIX FapPMOHUYECKMX

cocTaensoumx Ky [cm.4.2.4.1, nepeuvicriequs a), 6)]



[Mopsagok 3HayeHus KoahdomLIMeHTOB rapMOHNYECKUX
:;i%?g;ﬁ::ﬁ:g y coCTaBmnAWMX Hanpskerns K , % L4
HanpsikeHne anekTpuyeckom 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
Tabrmua 4 - 3HadyeHuss CcyMMapHbIX  KO3(PPUUMEHTOB  rapMOHUYECKMX

cocTaBnALWMX HanpsbkeHnsa £ pr [cm. 4.2.4.1, nepeuncrieHne B)]



3Ha4yeHMs1 CyMMapHbIX KO3 MEHTOB

Hanpsbkenua £, %

rApMoOHNYECKNX  COCTaBIIAOLNX

HanpsikeHune anekTpuyeckom cetu, kB

0,38 6-25 35 110-220
8,0 5,0 4,0 2,0
Tabrmmua 5 - 3HadyeHMss cyMMapHbIX  KO3(PUUMEHTOB  rapMOHUYECKMX

cocTaBnAWMX HanpsbkeHnsa £ pr [cm. 4.2.4.1, nepeuncrnieHue r)]

3Ha4yeHMs1 CyMMapHbIX  KO3duLMEHTOB

Hanpsbkenua £, %

rApMoOHNYECKNX  COCTaBIIAOLNX

HanpsikeHne anekTpuyeckom cetu, kB

0,38 6-25 35

110-220

12,0 8,0 6,0

3,0




NamepeHuss HanpsikeHUs rapMOHWYECKUX cocTaBnawowmx £, [OomkHbl ObiTh
npoBeaeHol B cooTBeTcTBUM C TpeboBaHnamu [OCT 30804.4.7, knacc |, B
nHTepBanax BpemeHn 10 nepuvogoB 6e3 NPOMEXYTKOB MeXay WHTepBanamm C
nocriegyrowmm ycpegHeHnem B uHTepBane BpemeHn 10 muH. B kadvectBe
pe3ynbTaToB U3MEpeHUn B uHTepBarnax BpemeHn 10 nepnogoB LOMKHbI ObITb
NpMeHeHbl rapMmoHndeckue nogrpynnel no FOCT 30804.4.7, noapasnen 3.2.

B kayectBe CyMMmapHbIX KOI(PPMUMEHTOB TrapMOHUYECKUX COCTaBMSOLLMX

HanpsxxeHusa £  OOMKHbI OblTb MPUMEHEHbI CyMMapHble KO3(hULINEHTBI
rapmoHuyeckux nogrpynn no FOCT 30804.4.7, noapasgen 3.3.

[Mpn oueHKe COOTBETCTBMUS INEKTPUYECKON SHEpruM HopMmam K3, oTHocAawmMcS
K FapMOHUYECKMM COCTaBSIAIOLWMM HanpsXeHusl, YCTaHOBMIEHHbIM B HaCTOSALLEM
CTaHgapTe, MapKUPOBaHHbIE AaHHbIEe He YYUTLIBAIOT.

4.2.4.2 N'HTeprapmMoHU4ecKne COCTaBMSoLLME HaNPSXKEHNA

YpoBEHb WHTEPrapMOHUYECKMX COCTAaBIIAOLLMX HAMPSPKEHUS 3NEeKTPOnNUTaHuS
yBEMMYMBAETCA B CBS3M C MNPUMEHEHMEM B 3SIEKTPOYCTAHOBKAX YacCTOTHbIX
npeobpasoBaTtesnien 1 Apyroro yrnpasnatoLwero o6opyaoBaHus.

JonycTuMble YPOBHU MHTEPrapMOHUYECKUX COCTaBMSIOWMX  HanpshkeHUs
9IEKTPONUTaAHNA HAXOAATCSA HA PAaCCMOTPEHUMN.

4.2.5 Hecnmmetpusa HanpsskeHUn B TpexdasHbIX cucTtemMax
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HecummeTpus TpexdpasHomn CUCTEMbI HaNpsXXeHWn obycnosneHa
HECMMMETPUYHBIMU  Harpy3kamm noTpebutenen 3dneKTPUYEeCKon 3IHeprm unm
HECUMMETPUEN SNTIEMEHTOB 3NIEKTPUHECKON CETMI.

[NokaszaTenamu KO, OTHOCALLMMUCSA K HECUMMETPUM HanNps>XeHU B TpexdasHbIX
cuctemax, SBMSAKOTCA KOIPPUUMEHT HECMMMETPUN HaNpshkeHUn no obpaTHom

nocnegoBatenbHOCTU Karr M KOIMOMUMEHT HECUMMETPUN HAMPSHKEHWUIA MO

HyreBoW nocrenoBaTtensHocTn iy .
[nsi ykasaHHbIX Nokasaternen KO ycTaHOBMEHbI crefyoLlme HOpMbI:
- 3HayeHunst KOIMUMLMEHTOB HECUMMETPUM HanpskeHur no obpaTHom

nocrnenoBaTenbHOCTU Ko U HECUMMETPUWU  HanpsbKeHUWA MO HyreBOW

nocrnepoBaTenbHocTu £y B TOYKE Mepegayn  SreKkTPUYECKON  IHepruu,
ycpeaHeHHble B uHTepBarne BpemeHn 10 MWH, He AomkHbl npeBbiwatb 2% B
TeyeHne 95% BpemMeHu UHTepBana B O4HY HeJernto;

- 3Ha4yeHnst KOIMPMLMEHTOB HECUMMETPUM HanpskeHurn no obpaTHom

nocrnenoBaTenbHOCTU a7 U HECUMMETPUM  HanpsbKeHUWA MO HyNeBOW

nocnegoBaTtenbHOCTU Kp;r B TOYKE nMepedavnM  IMEKTPUYECKOW  3HEpruu,
ycpeaHeHHble B uHTepBarne BpemeHn 10 MWH, He AormkHbl npeBbiwatb 4% B
TeyeHne 100% BpemMeHu UHTepBana B O4HY HeJerto.

[Mpn oueHKe COOTBETCTBMUS ANEKTPUYECKON SHEpPrMM HopMmam K3, oTHocAawmMcA
K HECUMMETPUN HaNpPsXKEHUIN, YCTAHOBIIEHHbIM B HACTOALLIEM CTaHAapTe, AOSPKHbI
6bITb NpoBegeHsbl namepenna no FOCT 30804.4.30, noapasnen 5.7, knacc A, npu
9TOM MapKMpPOBaHHbIE AaHHbIE HE YYUTbIBAIOT.

4.2.6 HanpshkeHns1 cCUrHanoB, NepefgaBaeMbIX MO ANIEKTPUYECKUM CETAM

OonycTUMble  YPOBHM  HaMpshKeHWs  CUrHanoB,  nepedasBaembiX MO
ONEKTPUYECKUM CETAM, U MEeTOAbl OLIEHK COOTBETCTBUS TPEOGOBaHUAM HaXoAATCS
Ha pacCMOTPEHUM.

4.3 Cny4yauHble cOObITUSA

4.3.1 NMpepbiBaHNA HanNpsHKeHUNA
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[pepblBaHMs HaNpsikeHUA OTHOCAT K CO3JaBaeMbiM MpeaHaMepeHHo, ecrin
Nofb30BaTelb ANEKTPUHECKON CETU MHPOPMUPOBAH O NPeaCcTOoALLEM NpepbiBaHNA
HanpspkeHnss, WM K CNy4vauHbiM,  Bbl3blBA€MbIM  OJMTENbHLIMU UK
KpaTKOBPEMEHHBbIMU ~ HEUCNPaBHOCTAMKW,  ODOYCNOBMEHHLIMW, B  OCHOBHOM,
BHELLHUMW  BO3JEWCTBMAMMK,  OTKasamu  o0OpyagoBaHMA UM BIUSIHUEM
9IIEKTPOMAarHUTHbLIX NOMEX.

CosnaBaemMble MpedHaAMEPEHHO MpepbiBaHUA HanpshkeHWsl, Kak npaBurio,
obycnoBneHbl NpoBegeHMeEM 3anfiaHMPOBaHHbIX PpaboT B SNIEKTPUYECKUX CETAX.

CnyyalHble nNpepbiBaHUS HanpsbkeHUss noapasfensioT Ha  AnvTenbHble
(BmuTenbHOCTb ©onee 3 MUH) U KpaTKOBPEMEHHble (OfmMTenbHOCTb He 6onee 3
MWH).

ExxerogHast yactoTa OfMTeNbHbIX MpepbiBaHUA HaNPshkeHUa (O MTeNbHOCTbIO
bonee 3 MWH) B 3HAYUTENBHOM CTEMNEHW 3aBUCUT OT OCOBEHHOCTEN CUCTEMDI
arieKTpocHabxeHuna (B NepByto odvepenb, NPUMEHEHUST KabernbHbIX U BO34YLUHbIX
FIMHUIA) N KNIMMaTUYECKuX ycroBuin. KpaTKoBpeMeHHbIE MpepbiBaHUS HanpsKeHUs
Hanboree BEPOATHbI NMPU UX ONUTENBHOCTU MEHEE HECKOSTbKUX CEKYHA,.

B TpexdasHbix cucTemMax IfIEKTPOCHAGXeHUs K NpepbiBaHUSM HanpsKeHus
OTHOCAT CUTYyaL U0, NPY KOTOPOWN HanpsikeHne MeHblue 5% OnopHOro HanpsikeHus
BO Bcex dpasax. Ecnm HanpsikeHne meHbLle 5% OnopHOro HanpsikeHUs He BO BCEX
dhazax, CUTyaLUuno paccmaTpuBatoT, Kak NpoBasn HanpsiKeHus.

[MoporoBoe 3Ha4yeHWe Hayana npepbiBaHUs CUYUTAKOT paBHbIM 5% OMNOPHOro
HanpsHKeHNs.

XapakTepUCTUKN KpaTKOBPEMEHHbIX MPEepbIBaHUA HanpspkeHUss npuvBedeHbl B
npuroxxeHnn A.

4.3.2 NMpoBanbl HANPSKEHUA U NepeHanpsHKeHns

4.3.2.1 lpoBarsbl Hanps>xeHUd

[MpoBanbl HaNpsKeHUst OObIYHO MPOUCXOOAT U3-3a HeucnpaBHOCTEW B
9NIEKTPUYECKUX CETAX WM B 3NIEKTPOYCTaHOBKAxX MNOTpebuTenen, a Takke npwu
NOOKITFOYEHNUN MOLLHOW Harpy3Ku.

[MpoBan HanpsikeHud, Kak npaBusio, CBA3aH C BO3HUKHOBEHMEM N OKOHYaHUEM
KOPOTKOro 3aMblKaHUs WIIM MHONO Pe3Koro BO3pacTaHuUsl TOKa B CUCTEME WUIU
9NEeKTPOYyCTaHOBKE, MOAKIMOYEHHON K 3rieKTpudeckon cetu. B cooTBeTCTBMM C
TpeboBaHMs MW HACTOSILLEro CTaHA4apTa NpoBar HanNpPsKeHNs paccMaTpmMBaeTCA Kak
9NeKTpOMarHMTHass MnoMexa, WHTEHCUMBHOCTb KOTOPOM oOnpedenserca  Kak
HanNps»KeHWeEM, TaK U ONMTENbHOCTbIO. [NMTeNbHOCTb NpoBara HanpshkKeHNs MOXeT
ObITb A0 1 MUH.

B TpexdasHbIx cuctemax anekTpocHabxeHus1 3a Havarno npoBana HanpshkeHus!
NPUHUMAKOT MOMEHT, KOIda HanpsbkeHne XoTs Obl B ogHOM M3 ha3 nagaeT Huxke
MOPOroBOro 3HA4YeHWs Hadasra npoBasia HanpskeHusd, 3a OKOH4YaHWe npoBara
HanNpPs>KeHUs1 NPUHUMAOT MOMEHT, Korda HanpsKeHne BO BCeX pasax Bo3pacTaeT
BblLLE NOPOroBOro 3Ha4eHns1 OKOHYaHUs npoBaria HanpsXKeHNS.



4.3.2.2 lNepeHanpsaxeHuns

[NepeHanpsbkeHUa, Kak  MpaBuro, BbI3bIBAOTCA  MEPEKSIIOYEHUSMN  1”
OTKIMOYEHNAMU Harpy3ku. [lepeHanpspkeHUs MOryT BO3HMKaTb Mexay dasHbiMu
NPOBOOHMKAMU UITM MexXOy dhasHbIMU U 3alMTHLIM NpoBogHMKamMu. B 3aBucumocTun
OT YCTPOMCTBA 3a3eMJSIEHUA KOPOTKME 3aMblKaHWA Ha 3eMIi0 MOryT TakKxke
NPUBOOUTL K BO3HUMKHOBEHMUIO NMepeHanpsikeHna mexay pasHbiMy 1 HeNTparnbHbIM
npoBoAHMKamMKU. B cooTBeTCcTBUM C TpeboBaHMSIMM HACTOSAWEro cTaHgapTa
nepeHanpsxeHe paccmMaTtpvBaeTc4 KaK 9NeKTpoOMarHMTHas nomexa,
MHTEHCUBHOCTb KOTOPOW OnpeaesniieTcs Kak HanpskeHnem, Tak U OSIMTENbHOCTbIO.
OnnTensHOCTb NepeHanpsikeHNa MoXeT 6bITb 40 1 MUH.

4.3.2.3 OnpegerneHne 1 oLeHKa NpoBaroB HaNpshKeHUA N nepeHanpsXKeHUn

Ob6a sBneHus - npoBanbl W NepeHanpsbkeHns - Henpeackasyembl U B
3HAYUTENBbHON CTEMNEHN CllydanHbl. HacToTa BO3HUMKHOBEHUS MX 3aBUCUT OT Tuna
CUCTEMbI 3NEKTPOCHABXeHNSA, TOYKN HABMIAEHNS, BpEMEHU roga.

XapakTepuCTUKK MPOBarioB HaMNpsXKeHUS U MepeHanpsikeHun, a TaKkxke AaHHble
06 onpeaeneHnn 1 oL eHKe NX NpMBeaEHbl B MPUMOXeHUN A.

4.3.3 AMNynbCHbIe HanpsAXXeHus

NMnynbCHble HanpskeHWst B TOYKe Mepegadn 3neKTPUYMecKom  3Heprum
NONb30BaTENO 3IIEKTPUYECKON CETU BbI3blBAOTCS, B OCHOBHOM, MOJIHUEBbLIMU
paspsgamum UM npoueccamMm KOMMyTauuMuM B 3MEKTPUYECKOM CeTU  unm
3NEeKTPOYyCTaHOBKE MNOTpPebutens aneKkTpudeckonm 3Heprun. Bpemsa HapacTaHus
MMMYNbCHbIX HaMNPSKEHUA MOXET U3MEHATLCS B LUMPOKUX Npedenax (0T 3Ha4YeHui
mMeHee 1 MMKPOCEKYHAObl 4O HECKOIbKMX MUITTIMCEKYHA).

NMnynbCHbIEe HaNpsiXXeHWs1, Bbl3BaHHbIE MOSTHUEBBLIMU pa3psiaaMu, B OCHOBHOM,
MMeT GonbluMe amnmTyabl, HO MEHbLUME 3HAYEHUS IHEPrun, Yem MMMNYIbCHble
HanpPsHKeHWs, Bbl3BaHHbIE KOMMYTaLMOHHBIMU NPOLLECCaMN, XapaKTepU3yoLLIMMUCS,
KaK npaBuIio, 6ombLUen OMTENbHOCTLIO.

3Ha4yeHUs UMMNYNbCHBIX HaMpPsPKEHUA B 3NIEKTPUYECKMX CETAX  HU3KOro,
CpeaHero 1 BbICOKOro HanpsiXeHust NpuBeaeHbl B NpunoxeHun b.

[MpunoxeHune A
(cnpaBo4HoE)

NMpunoxeHune A (cnpaBo4yHoe). XapakTepUCTUKHU
npoBaroB, NpepbiBaHUN HaNpPAXeHUs U
nepeHanpsaXXeHn B ANIeKTPUYECKUX CeTaX



A1 MpoBanbl 1 NpepbiBaHNA HaNpsaXeHUs

[poBarnbl 1 NpepbiBaHUSA HaMpsXeHUs KraccuuumpytoT B COOTBETCTBUMM C [2]
(cm. Tabrmubl A1 1 A2). Undpbl, nomewaemble B a4erkn Tabnuubl, OTpaxatoT
YNCIIO COOTBETCTBYIOLLMX COBBITUIA.
Tabrmmua A1 - Knaccudwmkauums npoBanoB HaMpshkeHUa MO OCTaTOYHOMY
HaNPSXKEHMIO N ONINTESNTbHOCTU

OcTaTtouHoe || NnuTenbHOCTb NpoBana (NpepbiBaHWs) HaNPsKeHUs Af , C
HanpshkeHne

i, %
OMOPHOTO
HanpsHKeHUs!

0,01 0,2 0,5 1 5<ht = 20

< hE S <Mi = || <hi = || <A = |20 <M=
v,2 U,V 1 o bu

NV=>u=8

85>u =70

70> =40

40> =10

10>u =5

Tabrmmua A.2 - Knaccudwmkaums KpaTKOBPEMEHHbIX NPepbiBaHUA HaMpsKeHUs: Mo
AIMTENBHOCTHN



Ocrarodroe NMTensHOCTb NpepbiBaHUS HaNpshxe Ti¥i
HanpskeHve Pep PAACHAA 2o, ©
i, %
OMOPHOro
HanNPsHKEHWS

A 0,5 1 5 20 60

s
< < <
U, c:,ﬂznp_ -::ﬂf,l.rp_ -::ﬂf,l.rp_ -::ﬂf,l.rpi -::ﬂf,l.rpi
1 5 2V bu 18U

5=u20

[MpoBanbl M MpepbiBaHUA HanpsbkeHnss mnamepaT B cootBeTcTBum ¢ TOCT
30804.4.30 Ha oCHOBE N3MEPEHUN CpedHeKBaapaTUYECKNX 3HAYEHNIA HaMNPSKEHWS,
obHoOBMNSEMbIX ANA Kaxgoro nonynepuoga. NapameTpamy nNpoBarnos, npepbiBaHUA
HaNpspkeHNs, ABNSWMMNCA 06 bEKTaMM PaCCMOTPEHUS B HACTOALLEM CTaHOapTe,
ABNATCA OCTAaTOMHOE HarnpsikeHue 1 ONIMTENbHOCTb.

B  anekTpuyeckmx CeTsX  HU3KOrO  HanpsKeHWd,  YeTbipexnpoBOLHbIX
TpexdasHbiX CUCTEMAxX YYUTbIBAOT (asHble HanpsXeHUd; B TPEeXNPOBOLHbIX
TpexdasHbiX CUCTEMAX YHUTBLIBAIOT JIMHENHbIE HAMPSXKEHUS; B CIlydae ogHOdha3Horo
NOAKIIOYEHNS YYUTBLIBAKOT MUTaloLee HanpsbkeHne (dasHoe unu JIMHENHoe B
COOTBETCTBUM C MNOAKMHOYEHNEM NOTpedbuTens).

[MoporoBoe 3Ha4yeHWe Hadarna nposana HanpskeHnsa npuHuMatoT paBHbIM 90%
OMOPHOro HarnpsikeHus. [NoporoBoe 3Ha4vyeHWe Hadana npepbiBaHUA HarnpshxeHus
NPUHUMAIOT paBHbLIM 5% OMOPHOro HaNPsKEHUS.

[MpumeyaHne - [pn nM3MepeHnax B MHOrogpasHbIX CUCTEMax PEeKoMeHOyeTCH
onpenenaTb U 3anucbiBaTb YNCHO ¢as, 3aTparMBaeMblX KaXablM COObITUEM.

Ona  anekTpuyeckux ceten TpexdpasHbiX CuUcTeM crieqyeT MCMonb30BaThb
MHOropasHoe CBe[eHMe [OaHHbIX, KOTOpoe 3ak/fo4vaeTca B onpeneneHum
9KBMBASIEHTHOro CODbLITUSA, XapaKTepU3yoLerocs ogHOM AUTENbHOCTBIO U O4HUM
OCTaTO4YHbIM HarpsH>KeHVeM.

PesynbTaTtbl nsmepeHnin XxapakTepucTuK NPoBanoB 1 NpepbiBaHNUN HaNPSXKeHWS
B 3NIEKTPUYECKMX CETSAX MO AaHHbIM [2] npuBeaeHbl B Tabnmuyax A.3 n A4.

Tabrmmua A.3 - PesynbtaTbl N3MEPEHUn XapakTEPUCTMK NPOBasnoB U NpepbiBaHUN
HanpspkeHNs Ans KabenbHbIX 31eKTPUYECKUX ceTen
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OcTaTtouHoe || NnuTensHoCcTb NpoBana (MpepbiBaHs) HANPsKeHUs Af , C
HanpshkeHne
i, %
OMOPHOTO
HanpsHXeHNs
0,01 0,1 0,5 1 3 20
bt 2 || <hip = || b2 || <AL S || wlip s || chi =
U, u,o 1 3 2U bu
N> =70 |[|63 38 8 1 1 0
70> =40 ||8 29 4 0 0 0
40> =0 6 17 1 3 0 0
12 =0 1 1 2 1 1 10

Tabrmmua A4 - PesynbtaTbl N3MEPEHUN XapakTEPUCTMK NPOBasnoB U NpepbiBaHUN

HanNPsKeHWA OJ1s1 CMELLAaHHbIX (KabernbHbIX M BO34YLUHbIX) 3NIEKTPUYECKNX CETEN




OcTarto4Hoe

AnntenbHOCTb NpoBarna (npepbiBaHUA) HanNpsXkeHusl, &é, C

HanpskeHne
i, %
OMOPHOro
HanpsixeHna
0,01 0,1 0,5 1 3<he = 20
< hE S <Mi = (lehf 2 || <hi; = (|20 <M=
Vi U, 1 3 bu
90=u =70 111 99 20 8 3 1
70> =40 ||50 959 14 3 1 0
40=1 =0 3) 26 11 4 1 1
1 =0 3) 25 104 10 15 24




A2 lNepeHanpsixxeHUA

[MNepeHanpsibkeHna namepstoT B cootBeTcTBUmM ¢ TOCT 30804.4.30, noapasaen
5.4 Ha OCHOBE W3MEpPeHUn CcpeaHeKkBagpaTUYECKNX 3HAYEHUU HanpsKeHus,
obHoBNsEMbIX AOns  Kaxgoro nonynepuoga. [loporoBoe 3HavyeHve Havana
nepeHanpskeHust NpuHMMatoT paBHbIM 110% OMOPHOIO HaNPSKEHWUS.

B cpegHem 3a rogq B TOYKe nNpucoeguHeHuss BO3MOXHbI  okoro 30
nepeHanpsbkeHn. [pu ob6pbiBE  HyneBoro NpoBOAHMKA B TpexdiadHblX
AIEKTPUYECKNX CeTaX HanpsbkeHnem o 1 kB, paboTtalowmx ¢ riyxo 3a3emMreHHON
HenTparnblo, BO3HUKAIOT BPEMEHHbIE MepeHanpsikeHuss mexay dhasom n 3emnen.
YpoBeHb Takux mnepeHanpsikeHun npu 3HaYUTENbHON HEeCUMMETpUM asHbIX
Harpy3ok MOXeT AOoCTuraTb 3Ha4YeHUM JIMHEWHOro HanpsXeHus, a OJMTESNTbHOCTb -
HECKOJTbKMX YacoB.

B cuctemax HM3KOro HanpsikeHus, npu onpeneneHHbIx obcToATenbCcTBax,
HEUCNPaBHOCTb, MPOM3OLLEeLIaa 3MeKTPUYEeCKU Bbille TpaHcdgopmartopa, MOXeT
NopoauUTb BPEMEHHbIE MNepeHanpsXKeHNss Ha CTOPOHE HU3KOro HarnpshkeHusl Ha
BpPeEMS, B TeYEeHMEe KOTOPOro NnpoTeKaeT TOK, BblI3BaHHbIN HEUCMNPABHOCTLIO. Takue
nepeHanpsikeHust B obLLeEM criydae He npesbiwatoT 1,5 KB.

Ona  cuctem cpegHero  HanpshkeHus  oxugaemasl  BeSfiMdMHa  Takoro
nepeHanpsXXeHNss 3aBUCUT OT Tuna 3as3emMrieHnsl B cucteme. B cnuctemax c xecTko
3a3eMIleHHOM HeuTparibi UM C 3as3eMrieHMEM HeuTpann 4vepes COonpoTuBIieHVE

nepeHanpsieHne obbl4HO He npeBbilaeT 1,7L,. B cuctemax ¢ vM3onmpoBaHHON
HEeNTpanbi WM C 3a3eMfIEHNEM HeUTpannm 4Yepes peakTop nepeHanpsikeHue

06bI4YHO He npesbilwaeT 2,0, . Tun 3a3eMneHust ykasbiBaeTCs onepaTtopoM CETU.

NMpunoxeHune b (cnpaBo4yHoOe). 3Ha4YeHUA
MMNYNbCHbIX HaNPSXXeHUN, Bbi3biBaeMblX
MOJIHMEBbLIMU pa3pagamMu U npoueccamm
KOMMYyTaLuumm

[MpunoxeHve b
(cnpaBo4HoOE)

PacuyeTHble 3HaYeHUs UMMYSIbCHBIX HaMNPS»XEeHUN, Bbi3blBAEMbIX MOSTHUEBbLIMU
paspsgamMm B TOYKax MPUCOEOMHEHUS K 3NeKTPUYECKOM CeTu, MoKa3aHHbIX Ha
pucyHke b.1, npuBeneHsl Ans oasHbIX HOMUHAIbHbIX HAMNPSXXEHWU CeT.

PucyHok B.1 - Touku npucoe guHEHUSs1 K INeKTPU4eCKoUu ceTun
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BNl - BosgywHasa nuHus; KJ1 - kabenbHas rnwuHns; PI-A, Pr1-b, Pr-B -
pacrnpegenutenbHble nogcTaHumm; Tpy, Tpo - cunosble TpaHcdopmaTopsbl; iy,

Ll - HanpskeHuss Ha nNepBUYHOW W BTOPUYHOW OOMOTKax CUMOBOrO
TpaHcdopmatopa; a, b, ¢, d, e, f, g, k, I, m, n - BO3MOXHble TOYKN NPUCOEANHEHNS K
9NEKTPUYECKON CETU

PucyHok B.1 - Toykn npucoegmnHeHns K 351IeKTpUYEeCcKOon CeTn

dopMbl UMMYSBLCOB, XapakTepHble A5 TOYEK NpucoeguHeHnss Ha pucyHke b.1,
nokasaHbl Ha pucyHkax b.2-b 4.

PucyHok B.2 - ®opma uMmnyrnbcoB, XxapakTepHasa AnA ToYekK npucoeavHeHus a, ¢, d, e
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PucyHok B.2 - dopma nmnysnbCcoB, XxapakTepHasa 4519 TOYEK NpUcCoeanHeHuns a, ¢, d,
e Ha pucyHke bB.1.

PucyHok B.3 - ®opma umMnynbCcoB, XxapaKkTepHas AnA Touyek npucoeauHeHus f, g, n

U kBA
II"III"I'il

3-10 ,

h 1-5 v U L MK.E-

PucyHok B.3 - ®opma nmnynbLcoB, XxapakTepHasa Ans Todek npucoeavHenuns f, g, n
Ha pucyHke bB.1.

PucyHok B.4 - ®opma nMmnynbcoB, XxapakTepHasa AnA Touyek npucoeamHeHus b, |, k

I'_.I'. KB A

10-40 f, MKC

PucyHok B.4 - ®opma umMmnynbCcoB, xapakTepHasa ans TodeK npucoeaunHenus b, I, k
Ha pucyHke bB.1.



3Ha4YyeHUsa NMMNYIbCHBIX HaNPS»XeHWUK, Bbl3blBAEMbIX MOSTHUEBLIMUW pa3psgamMu B
TOYKaxX MNPUCOEOUHEHUS] K 3NEKTPUYECKOW CeTU, MoKasaHHbIX Ha pucyHke B.1*,
npuBeneHsl B Tabnmue b.1.

* Hymepauusi cooTBETCTBYET opurmHany. - [NpumedaHue unsrotoButensa 6asbl
OaHHbIX.

Tabrmmua b.1 - 3HayeHna UMNyNbCHLIX HanpsKEHWA, Bbl3blBAEMbIX MOSTHUEBLIMMN
paspsgamu, KB



MecTo BapuaHTbl || HOMMHanbHOe HanpshkeHue 3neKkTpudecKkomn
pacnosioxeHns To4yek Hal/ceTtun, kKB
TOYeK PUCYHKE
npucoeguHeHns 5.1
0,38 ||6 10 35 110 220
BosgywHaa nuHug || a, ¢ 5 100 125 325 800 1580
(BM)
pli 160 190 975 1200 (2400
2000 |[[2000 ({2000 {2000 |{2000
KabenbHas nuHua || d 5 100 125 325 800 1580
(K1)
)2 - 34 48 140 350 660
e, k3 ) ) ) ) ) )
Cunoson f g nd - 60 80 200 480 750
TpaHcdopmaTop
(Tp)
m - 34 48 140 350 660




1) B BapuaHTe To4eK NpuUcoeduHEHUs b B YMCIUTENe ykasaHO MMMYNbCHoe
HanpsbkeHMe Ha MeTannMYecKnX 1 xene3obeToHHbIX Onopax, B 3HaMeHaTerne - Ha
OepPeBSAHHbIX Ornopax.

2} VIMnynbCHble HanpsbkeHWsi B TOYKe npucoeauHeHusi | cooTBETCTBYHOT
Crnyyal OTCYTCTBMS BO3AYLWIHOM JMHWAW  3MIEKTponepeadn Ha CTOPOHEe

BTOPUYHOTO  HarnpshkeHus L7, TpaHcdopmaropa Tpy (cM. pucyHok B.1) nu

3HavyeHVAM HarnpsbkeHun obmotok Tp, L7y, Lis, cooTBetcTBylOUWMM [ABYM
HOMUHAmbHbIM HanpsHKeHWAM, PacrofioKeHHbIM PSAOM B LUKane CTaHOapTHbIX
HanpspkeHun (Hanpumep 35 n 10 kB, 110 n 220 kB).

Mpn ApyrMx coveTaHnsXx HOMUHAarbHbIX HanpsbkeHnn Tp o (Hanpumep, 110 n
10 kB, 35 1 6 KB 1 T.4.) UMNynbCHbIE HaNPsSXKEHUA, Npoxoasawme Yepes 06MOTKHM
TpaHcopmMaTopa, MeHbLLe YKa3aHHbIX 3Ha4YEeHUN.

31 Mpu HamMuuM Ha pacnpegenuTensHon noacTaHuum Tuna Pr-B, Pr-B (cm.
pUCYHOK B.1) BO3QYLUHbIX JNMHUA 3nekTponepenavyn 3HaYeHUs WUMMNYIbCHbIX
HanpsHpkeHUn B TOYKaxX NPUCOEOVHEHUA e U K Takoe Xe, Kak B BapuaHTe Touvek
npucoeaunHeHna d uc. lNpn OTCYTCTBMM Ha pacnpefenurensHon noacTaHumm
tvna Prl-b, PI-B  Bo3gywHbIX §nuHWIA  3nekTporiepedadyn  UMMyrbCHble
HanpspkeHNss B TOYKax rMpucoeguHeHus € U K onpefensiTcs 3HadYeHUAMU
MMMNYNbCHBLIX HanpsXXeHUn B Hadane kabenbHonm IwmHUM (Todkud — nl),
YMEHbLLUEHHbIMW B COOTBETCTBUM C AaHHLIMU MO 3aTyXaHUIO rPO30BbIX NMMYNbLCOB
B KabenbHbIX IMHNSX B 3aBUCMMOCTU OT A UHbI SIMHUW.

4} YkaszaHHble B [aHHOM CTPOKE 3HAYeHUs MMMYMbCHBIX HanpsiKeHWU
cnpasennvBbl MPU YCIIOBUM PacnosfioXeHnst Touek obLuero npucoeauHenvs f, g, n
Ha BBOAax CMUIIOBOro TpaHcdopmartopa M HanmMmyuu CBA3UM paccMaTpuBaeMou
0BMOTKM C BO3OYLLUHOW NiHMEN. [pyn OTCYTCTBUKN CBA3M (TOYKa M Ha pucyHke b.1)
NMMYNbCHbIE HaNPsXXeHNA COOTBETCTBYIOT TOYKE NpUcoegnHeHNs /.

5] 3HayeHust VMMNYINbCHbIX HanpsbkeHUn C  BeposTHOCTbio 90% He
npesbiwa@t 10 KB - B BO3aywHon cetn HanpsbkeHnem 0,38 kB u 6 kB - BO
BHYTPEHHEN NMPOBOAKE 34aHWUN U COOPYXEHUMN.

3HayYeHNs1 KOMMYTaLMOHHBIX UMMYTbCHBIX HAaNpsXeHUn rnpu nux AramMTensHOCTH
Ha ypoBHe 0,5 amnmmTyabl mmnyneca, pasHon 1000-5000 mkc, npvBedeHbl B
Tabnvue b.2
Tabnuuya b.2 - 3Ha4yeHna KOMMYTaLMOHHBIX UMMNYIbCHBLIX HANPSKEHWUN



HomuHanbHoe
HanpshxeHne
9NEKTPUYECKON CEeTH,
kB

0,38

10

20

35

110

220

KommyTauymoHHoe
NMMYSbCHOE
HanpshxeHue, KB

4,5

15,5

27

43

85,5

148

363

705

BepoaTtHoCTb

npesblLLEHNA

bubnuorpacdusn

3Ha4YeHunn

KOMMYTaLMOHHbIX
HanpsbkeHWn, ykasaHHblx B Tabnuue b.2, coctaBnseTr He 6onee 5%, a 3HayYeHun
NMMNYINbCHBIX HaNPs»XeHW, Bbl3blBAEMbIX MOSTHUEBLIMU pa3spsagamu (Tabnmuya b.1) -
He 6onee 10% Ana BO3OYLWHbBIX IMHUA C METanIMYECKUMU U Xene3o06eTOHHbIMU
onopamu 1 20% - oNs BO3AYLWHbIX FIMHUIA C OePeBAHHBIMU ONopamu.

3Ha4YeHMs1 UMNYMbCHBIX HaMpPsHKEHUA B 3NIEKTPUYECKOW CeTu noTpebutens
MOMyT npeBbllWaTb yKa3aHHble B Tabrmumue b.1 3HadeHnss 3a cYET MOSTHUEBBIX
NOpPaXXeHUn B CaMon CETU NOTPEBUTENs, OTPaXKEHNA U NPESTIOMIIEHNA NMMNYSbECOB B
ceTn NnoTpebuTens n YacTUYHO - 3a cHeT pa3bpoca napameTpoB UMMYSLCOB.

NMNYyJibCHbIX
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